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On  completing  the  Second  Volume  of  the  first  posthumous  edition  of 
Cooper's  Surgical  Dictionary,  it  has  appeared  to  the  Editor,  that  an  authentic 
biographical  sketch  of  its  learned  author  would  more  appropriately  occupy 
its  first  pages  than  any  lengthened  preface.  In  the  Preface  to  the  First  Volume 
the  scope  and  object  of  the  work,  as  well  as  the  plan  adopted  in  carrying  it 
through  the  press,  have  been  sufficiently  explained.  It  will  be  there  seen, 
that  as  much  as  possible  of  Cooper's  original  matter,  whether  historical  or 
strictly  professional,  has  been  retained,  and  that  the  erasures  have  consisted 
only  of  material  which,  by  lapse  of  time  and  the  improved  state  of  our  know- 
ledge, had  become  obsolete.  A  promise  is  also  there  given  that  the  more 
modern  views  necessarily  resulting  from  the  rapid  advance  in  the  several  col- 
lateral sciences,  chemistry,  histology,  and  natural  philosophy,  bearing  more 
or  less  directly  on  surgical  pathology  and  therapeutics,  should  be  sedulously 
introduced  throughout  the  entire  work.  How  far  this  has  been  effected,  it 
must  be  left  to  the  Profession  to  judge.  The  subjoined  list  of  the  able 
contributors  of  several  of  the  principal  articles  affords  an  encouraging 
guarantee  that  to  a  considerable  extent  this  has  been  accomplished. 
The  Editor  gladly  acknowledges  that  from  the  comprehensive  character  of 
the  work,  and  the  labour  which  it  demanded,  the  task  of  editing  this 
Dictionary,  and  infusing  into  each  article  the  most  recent  information 
would  have  been  entirely  beyond  his  individual  powers,  and  that  without 
their  efficient  aid  the  task  could  hardly  have  been  achieved. 

The  seventh  and  last  Edition  by  the  Author  himself  contained  1,500  closely 
set  pages,  m  one  volume.  But  such  has  heeh  the  press  of  new  matter,  that 
It  has  been  found  necessary  to  divide  the  present  edition  into  two  volumes 
each  of  which  contains  upwards  of  1,000  pages  of  the  same  size  and  type. 

It  would  at  first  .sight  appear  that  only  500  pages  have  been  added 
to  the  original  work  ;  but  this  would  not  fairly  represent  the  lull  extent  of 
the  additional  matter  contained  in  tho  present  edition,  inasmuch  as  the 
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erasures  must  have  amounted  to  at  least  another  200  pages.  These  700 
pacres  of  new  matter  distributed  throughout  the  work  have  been  apportioned 
as  follows  —249  have  been  allotted  to  entirely  new  articles,  that  is,  to  articles 
not  found  at  all  in  folder  editions  of  Cooper;  280  more  have  been  consumed 
by  articles  which,  although  contained  in  previous  editions,  required  to  be 
written  cU  novo ;  the  remaining  171  pages  have  been  expended  on  the  new 
matter  necessarily  introduced  by  the  reviser  in  almost  every  article. 

In  the  preface  to  the  First  Volume  it  is  stated  that, "  To  the  Second  Volume, 
which  Jl  appear  as  speedily  as  possible,  will  be  added  an  Appendix,_m 
which  wiU  be  embodied  the  latest  discoveries  and  improvements.  Dunn 
the  progress  of  the  Second  Volume,  however,  it  has  been  found  hat  the  gr  at 
aciL!  of  introducing,'either  by  the  insertion  of  original  articles,  or  under 
vLus  headings,  "  the  latest  discoveries  and  improvements,"  have  altogether 
^  sededtheVecessity  of  adding  an  Appendix  for  the  present,  mdeed  for 
a  few  years  the  material  will  be  hardly  sufficient  for  the  purpose. 

It  would  have  been  a  pleasing  duty  to  the  Editor  to  have  expressed  his 
high  appreciation  of  the  way  in  which  each  contributor  had  Perfo-jd  his 
2 ointL  task-  b-ut  the  number  of  his  highly  esteemed  coadjutors,  and 
hTrl    pace  of  a  preface,  compel  him  to  restrict  himself  to  expressmg 
o  them  collectively  his  admiration  of  their  talents,  and  to  acknowledging 
•  his   oblation  to  them  for   their  invaluable   services  in  the  arduous 
nnde  taHng  now  drawn  to  its  close.    The  list  of  the  contributors  given  m 
undertaking  necessarily  prospective  and  imperfect ; 

t^::::^:!!^^^  .r  wHch  each  became  responsible  can  now 
be  recorded  with  precision,  and  are  here  transcribed  :- 


Acton,  Wixliam 
Adams,  John 
Adams,  William 
Ancell,  Henet  . 

BiDEB,  Dr.  C.  . 
Baenes,  De.  Robert 

BiEKBTT,  John  . 
Blbnkins,  G-. 

Cooke,  "Weeden  . 
CooPEE,  G-.  Lewis 

Coopee,  White  . 
CoTOSON,  William 

Deuitt,  De.  Roheet 


Eeichsen,  John  , 


Invpotence.  ■  ■ 

Head,  injuries  of.  „  .  . 

Orthopedic  Surgery;  Talipes;  Spme,  curvatures  of 

Fatuigy  of  Blood  ;  Hemorrhagic  matkes.;^^'''' 
Hyperemia ;  Hydrcemia  ;  Hypertnos^ ;  Plethora. 

Ophthalmic  Surgery ;  Ophthalmoscope;  Vi^n 

.       7         T>,.or,nnnr>i  •  Transfusion  uie- 
Phlegmasia  Bolcns ;  Pregnancy  ,  ^'<'  J 

rine  Diseases;  Uterine  Sound  and  Speculum. 
Tumors. 

Gunshot  Wounds. 

Tongue,  diseases  of;  Psoas  Abscess;  Biography  of 
Samuel  Cooper. 
,  Cataract. 

.    Lithotomy;  Lithoirity. 

Abscess;  Erysipelas;  Fevers;  Gramdations ;  Hospital 
■       GangrcJ;  Inflammation;  Suppuratxon;  Momfl- 

cation. 

,  Aneurism, 
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Vll 


Gascoyen,  G.  G. 


GiBB,  Sm  Duncan 

Haet,  Ebnest  . 
Hu^jTEH,  Charles 


Jones,  Dh.  Handfield 
Lane,  J.  E. 


Leach,  Haret  . 
Lee,  Henry 

MACLEOD,  Db.  G.  H.  B. 
Matjndee,  C.  F. 

PlLCHEE,  GeOKGE 

Poland,  Alfeed 

Seecombe,  Edtvtn 
SjnTH,  Spenceb  . 
Snow,  Db.  John 

Thompson,  See  H. 


Wakxet,  Thomas 
Wells,  T.  Spencee  . 
Wilson,  Eeasmtis 
Uhe,  Alexandee 


Mollitie4  Ossium ;  Necrosis;  EicJccts ;  Osteosarcoma; 

Periosiifis;  Spina  Vcntosa  ;  Spina  Bifida;  Testicle, 

diseases  of ;  Varicocele. 
Laryngoscope. 

Hydrophohia  ;  Surgery. 

Neuralgia:  Neuroma;  Opium;  Subcutaneous  Injec- 
tion. 

Cancer. 

Amputation;  Anus;  Bladder,  diseases  of;  Hydatids; 
Bidocations  ;  Fractures;  Perineal  rupture;  Becto- 
cele;  Rectum,  diseases  of ;  Vesico-  and  Recto-Vaginal 
Fistula. 

Scurvy. 

Pymmia  ;  Veins,  diseases  of. 

Pharynx;   Trachea;    (Esophagus;  Tonsils,  surgical 
affections  of;  Ulceration;  Ulcers;  Varix ;  Wounds. 
Intestinal  Obstructions. 

Ear,  diseases  of 
Tetanus. 

Palate,  fissure  of. 
A7iJcylosis  ;  Caries. 
Anessihesia. 

Fistula  in  Perinmo ;  Prostatic  Biseases;  Urinary 
Abscess;  Urine,  extravasation  of;  Urine,  inconti- 
nence  of;  Urine,  retention  of 

Joints,  diseases  of;  Joints,  excision  of;  Ecraseur ; 
Hydrocele. 

Ovariotomy;  Burns;  Chilblains;  Cicatrix;  Hare 
Lip. 

Skin,  diseases  of 

Cauitics;  Lufus ;  Mamma,  diseases  of ;  Mercury. 


2  Beekelet  Steeet,  Piccadilly  : 
August,  1872. 


BIOGRAPHY  OF  SAMUEL  COOPER,  F.R.S. 


The  need  of  a  biographical  memoir  of  Samuel  Cooper,  the  author  of  the 
Surgical  Dictionary,"  has  long  been  felt  by  the  readers  of  that  great  work 
But  m  drawing  up  the  short  sketch  of  his  life  which  I  now  present  to  their 
notice,  I  am  fully  aware  of  the  difficulties  of  the  task  which,  prompted  by  a 
feeling  of  gratitude  _  to  my  distinguished  kinsman,  and  by  the  solicitations  of 
many  professional  friends,  I  have  undertaken.    It  is  impossible  in  the  compass 
of  a  few  pages  to  pamt  in  sufficiently  brilliant  coloui-s  the  career  of  one  whose 
name  is  almost  hallowed  in  the  science  of  surgery;  who,  by  his  constant  energy 
and  unwearied  zeal,  circulated  throughout  the  world  the  fruit  of  his  ereat 
labours  and  condensed  for  us  into  one  library  the  writings  of  so  many  illustrious 
men,  hitherto  diiFused  and  scattered  over  a  vast  surface.    The  achievement  of 
his  great  work  the  "  Surgical  Dictionary"  raised  him  to  the  highest  pinnacle 
of  professional  fame,  and  as  during  his  life  he  ever  laboured  in  the  cause  of 
science  so  he  has  left  behind  him,  in  the  fruit  of  his  industry  and  talent  an 
imperishable  monument  to  his  memory.  ' 
_     Samuel  Cooper  was  the  descendant  of  an  old  family  for  many  years  resident 
m  the  neighbourhood  of  Salisbury.   His  father,  who  had  acquired  k  considerable 
fortune  m  the  West  Indies,  died  when  Samuel  was  a  boy,  leaving  to  the  care  of 
his  mother  three  sons-George,  Samuel,  and  Leonard  Afterwards  a  lieutenant 
colonel  in  the  service  of  the  Honourable  East  India  Company.    The  eldest  son 
George  was  m  due  time  called  to  the  Bar,  and  subsequently,  on  the  recom- 
mendation of  Lord  E  don,  was  knighted,  and  appointed  Eecord£  of  Penang  and 
final  y  one  of  the  Pmsne  Judges  in  the  Supreme  Court  of  Judicature  afMadras 
He  died  at  that  Presidency,  much  beloved  and  admired  for  his  just  and  talented 
administration  of  the  law     He  published  "Reports  in  Chance^y,-^ On  eS 
Pleadings,-;  and  other  works,  which  live  and  do  honour  to  his  name  &,mud 

01  Di.  Burney,  of  Greenwich,  whose  reputation  was  high  in  those  days  for  his 
success  m  the  instruction  of  youth.    During  the  period  of  his  education  he  dis 
played  much  zeal  in  the  classics,  and  always  showed  a  preference  for  companions 
of  quiet  and  studious  habits.     At  the  age  of  sixteen  he  evinced  a  TSe  fm 
medicine  and  surgeiy  ;  and  was  according^  entered  as  a  pu  Jl  at  St  Ba  hofo 
mew's  Hospital,  under  the  guidance  of  Mr.  Ramsden,  who  was  at  fhat  t^me" 

SS  of  y     *°  f\  '^^P'^'-^^-  -^^--i  by  hfs   en  0  s  foi  the 

n.tf.f  V    f."^''''^'*™"'  application  which  at  that  early  age  gave  pro- 
mise of  his  future  success.    His  regular  attendance  at  the  lectures  Ind  tL 
nTuTr.h'b''"''""'".'  he  contrived  to  take  ^oy^n,  !:T::ir:^Lu:. 
fond  nf  I T^^''  ^'^^^^^  S°ci<^*y  Hospital,  and  w.^ 

wTtnesldr/hf  ^^^T  on  Pathology  and  Jn  the  treatment' of  cases 

w  nessed  m  the  wards.  Sir  James  Blick  and  Mr.  Abernethy  regarded  him  with 
Sdlt^   r  '  ^'^^'^brity,  at  all  tii/os  showing,  by  tTidr 

friendly  and  encouraging  converse  with  him,  their  high  estimation  of  his  st^d  Z 
tTon  ^"^"f'  out  to  him  the  certainty  of  success  and  dlt kc 

in  ine  proiession  he  had  chosen.    In  1803  he  completed  his  stnrliou 
Hospital,  and  became  a  member  of  the  Royal  College  of  Surgeons  in  tluit  yau- 
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of  coisiderable  practical  ^^tUlly,  eventually  f  ^  ,,fe,ence  for  the 

p-oving  a  valuable  class-book  for  ^  ^"^^ ^^Z^^^^s  already  in 
practitioner;  but  his  great  ^N^ork,  the 

Lnd.  Days  and  nights  -----^fg^^g^  ."e  fit  edition  appea.^d,  and 
book  until  its  completion  m  the  yeai  i«UJ,      e  ^fesslon.    His  two 

at  once  placed  him  among  the  ^^^f^^^^^^'^'J^^^^^  extensive  circulation, 

.vorks  were  now  before  the  world  .  [j^f^ k  fonar^  was  demanded  and 
for  we  find  that  in  1813  ^  Towards  the  end  of  this 

completed,  as  also  a  third  edition  °  .^^  J^^^^^f^-eeB,  and  joined  the  army  at 
year  he  was  appointed  Assistant  Suigeon  to  the  ^  o     ^  j 

klta.     In  May  1814  he         P^^^^^tn  he  to  this  country  to 

served  until  the  F^^l^^^.^tion      peace  w^^^^^^  showing  a  decided 

resume  his  favourite  writings  in  f^™^^^^  ^ilit^,y  Ufe.  These  two  works 
preference  for  the  ^^P^^^^^^^^  °f  ^^I'^S^'and^assed  through  seven  editions 
Lntinued  to  occupy  1"^.  f  J^^f      tT^cte^^  the  Eoyal  Medica 

during  his  lifetime  In  Jj^^. ^  its  "  Transactions  "  many  excellent 
and  Chirurgical  Society,  !^Xi  t's  chair:  a  circumstance  attributable, 

papers,  but  he  never  reached  t^^J'^^^^^^^^^  3,,iety.    lu  1821  he  was  a 

nerhaps,  to  the  lateness  of  his  entiance  into  u  ■>      g  B,,ra,olomew's 

SmSda'te  for  the  appointment       ^^^  ^^l^^ZX^l  ^^^^ 
Hospital,  and  received  the  b  -ngest  ^^^V-^l^^^l^,,,  ,,aiy  disappointed  and 
but  was  defeated  by  ocal  I'^teiest  a  cncu  ^^.^^^.^^  ^  ^^^^  ^^^^.^ 

orieved  him  -,  still  his  rewards  ^4^1°^^  j   -^826  he  was  appointed 

^vards  abundant  honours  were  .XsoS  and  in  the  following  year  he 

Su  geon  to  the  Queen's  Bench  College  of  Surgeons.  In 

.vas  elected  a  --^^er  of  the  Council  of  t^ie  ^^^^^^  Bloomsbury  Dis- 

1828  be  became  a  candidate  foi     ^  in  his  favour  by  a  large 

pensary,  which  was  strongly  contested,  and  teimm  g^^^.^^,^.^ 
1' S;         1^31,  on  the  resignatioir  ^y/^^^^^^cfy  at  University  College,  and 

TiSed  an  offer  of  the  f -^-^-J^P^i  ''''''  ''  f 

of  the  Senior  Surgeoncy  to  tl^e  Hospital,  wh^>dy  n^  ^  to  arge 

guished  honour  until  the  year  181  •  i>  n  ,„,f  urbanity  of  manner,  t.he^r 
flasses  of  students,  and  gamed  by  his  knid        ^^^^^  n,  then-  welfare 

love  and  admiration.  Ihe  "^^^  f  ^^^f ;,,dv  to  advise  them  in  their  studies  to 
was  remarkable;  at  all  times  ^i,,  their  intended  career  x;egardmg 

rommunicate  knowledge,  or  to  ass  ^^^^^  ,,,e.  The  Medical  School  ot 
them  in  the  light  of  pupls  under  1^^^  ^  ^^^^  ^^^^^  ,  eminence  ;  among  them  I 
this  College  possessed  m  t  |Ose  da)  s  Rachel,  oi^  ^.^^^^^^.^^  ^^^^^^^^  Cars- 

of  practical  and  scientific  College  of  Surgeons,  and  pa,d, 
yea?  he  delivered  the  Huntenan  Ouvt  «n  at  t  b^^     ^^.^^         ^  ler 

[rgraceful  language  a  just  and  ^^^^/"^^^^  ,,,ther  honours  by  his  election 
th«  immortal  John  Hunter.    In  18o/  ne  i 
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into  the  Court  of  Exauiineiv«,  whej'o  he  susfaiued  the  dignity  of  this  high  position 
to  withm  a  3-car  of  his  deatl,,  combining  kindness  and  encouragement  to  the 
candidatcswzth  a  due  sense  of  his  responsibility  as  a  guardian  of  the  public 
interests  In  lb45  he  reached  the  distinguished  station  of  President  of  the 
Co  ege  of  Sui-eons,  and  in  the  following  year  was  unanimously  elected  a  Fellow 
of  the  Koyal  Society  Scon  after  this  period  his  health  declined,  and  he  was  in- 
duced to  .seek  quietude  at  his  country  residence.  His  frame,  which  had  hitherto 
been  strong  although  he  had  suffered  Irom  frequent  attacks  of  gout,  now  became 
mudi  enleebled,  until  his  illness  assumed  an  alarming  character.  In  December 
Ib-ih  he  died  at  Shepporton,  m  the  presence  of  his  bereaved  family.  Thus  ended 
the  life  ofone  who  laboured  in  his  profession  with  an  assiduous  and  constant 
.eal,  and  who  has  left  behind  him  a  spotless  and  unsullied  name.  His  remains 
were  conveyed  to  their  last  home  in  the  cemetery  at  Kensal  Green  his  fune  nl 
being  ollow-ed  by  his  family,  his  friends,  and  foLer  pupils,  all  L'stiit  S 
at  the  loss  of  one  so  admired  and  beloved.  >=uo  j^ixei 

To  this  short  notice  of  his  professional  career,  which,  in  truth,  mi^ht  be  desio-- 

I  must  add  a  few  words  on  his  domestic  character,  in  illustration  of  the  various 

t^l:t:^:fLt  rr  "^'^'^^       '^'^^  ^^'^  P--'^  with  h[m  ?he 

gi  eater  pait  of  his  life.    As  his  nephew  I  was  brought  up  by  him  from  mv 

piolessionai  labours.  In  his  days  of  boyhood  he  differed  much  from  thp 
ordinary  class  of  youths,  evincing  but  little  t'aste  for  their  amusements  an ^lit 
and  selecting  as  his  companions  those  of  a  similar  temperament  DmZ  hi' 
holidays  he  was  in  the  habit  of  devoting  certain  hours  n  the  day  1«  the  study 
of  the  classics,  and  always  showed  a  decided  predilection  for  the '.tX of  Ian 
guages.  which  in  after  life  was  of  the  highest  value  to  him  He  was  fu]"; 
conversant  with  French  and  German,  and  ready  to  select  fi;m   or  refer  to^ 

tl  e  nTtV^r  r?''  '^^^  profession, 'and  entered 

the  path  of  life  so  emment  y  suited  for  him,  his  const-lnt  and  devoted  S 
M. .  Lawrence,  being  his  chief  companion  at  the  Hospital.    For  him  thioi^hout 
a  brilr     ^  '7f '"'/I"  "■''^""^^^  ^'^S-'d,  not  as  in  ordinSy  f  LndTSi  a 
dau"  '  r  H^'^r'T  "  ''''      niax-ried  the 

wi  nessmg  and  practising  the  operative  depaiVment  of  surgery     fii  of  en  Sl]' 
of  his  presence  at  Brussels  during  the  batt  e  of  W'lterloo  onrl  1.,    i  T  a  ^ 

much  tmie  as  possible  to    iterarv  nursuit.     T         •   ?    i'        ,  '''^ 

His  writing  wire  1.  ^    i  P'-f^^f  ^o^i  ''^e  reward  which  they  merited. 

TheD  cti  f.rv  .v  7f\  appreciated  throughout  the  continent  of  Europe. 

<n  d  4  c  c    tTt  *  '^"^  ^-^"^^  It-'''^^^'^  languor- 

o  t  , ,  .  America.   As  a  surgeon  Samuel  Cooper  was  a  fuail 

opinion  Man  ln^aluable,  being  cautiously  delivered,  but  at 
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tnnes  rather  too  n.ucL  i.flnenccd  by  ^-J^ i^.^^/  S^JS^S^ 
was  exniBently  clear,  yet  ^-/-^^^^e  onrsibiect  n  a  persm.ive  and  im- 
pupils  a  sound  and  P--f    ^^^^^^f^^^^^^^  o /cases  olten  an.used 

pressive  tone.    His  mode  of  iJ^"^^^^^?^^;  .^tention,  and  received  in  return 

L  well  as  interested  his  class  ;  he        ed  tl      -  te^t  on,  ^^^^    ^.^^^  ^^^^ 

their  long  and  bud               j^^/^^  W^^^^  imbued  .vith  the 

Yolent,  preserving  a  highly  ^^rai  anci  iipi  g  extravagance, 

deepest  sense  of  honour  and  mtegnty,  ^™  f  follies  of  youth.  His 
Sof  the  habits  which  are  sometimes  se   J- ^o  J  and  kind,  his  friendship 

nianner  was  cold  and  rather  ^-'^^^Y'^^^^^^  and  talent.    In  his 

most  sincere,  and  he  had  a  g^^^^^^^^^^^X  his  walk  and  gait  m 

later  days,  he  was  almost  a  --^yj^^.f  yZs.  His  love  of  study  was 
appearance  those  of  a  ^^^^        J an  author  the  cream  and 

great,  and  he  had  a  remarkable  pov^er  ol  g^^^^^r  g          ^^.^^      ^.^  Dictionary. 

pith  of  his  work,  storing  it  m  ^^J^'^       J  ..tenever  disengaged  from 

kis  tenacity  of  memory  was  ^^T/'^^f^ef  of  his  wktings  was  foremost  m  his 
the  practice  of  his  V^oiess^on,  hej^i^c^^^^^  ^  ^-^  appreciation  of 

mind      His   powers    of   abstraction   ^/^^  / .  f  ,^3^.  perform  on  the  piano- 

was  sma'll,  for  I  ^^-f,  ^ J,  "fn^  ev  n t^^^^^^^  -"S^  1- 
forte  in  the  same  room  with  him,  ^'^J^^^^J^^^^f  interruption  to  him,  or  m 
hours  of  occupation  without  ^^^^'''I'^'lJ^^^  I  xnust  not 

any  way  distracting  him  from  his  close  ^nd  a  b  ^  aistinguished 

om^it  to  mention  that  j^'^,^^^^       Brodie  Mr.  (afterwards  Sir 

men,  especially  Sir         ^  Go  d  nameT^^^^^ 

William)  Lawrence,  and  Dr.  talent  and  renown  from  foieign 

Hm.    His  house  was  ^^^^P^^^Xre  eriioyed  the  society  of  many  who  have 
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.MPERFORATE  HYMEN.    (See  Vagina.) 
IMPERFORATE  VAGINA.  (See  Vagin4.) 
[IMPOTENCE.  Impotence  is  the  term  given 
:  to  all  those  morbid  conditions  in  man  or  woman 
which  are  opposed  to  the  pAt/sioloffical  union  of 
:  the  two  sexes,  that  is  to  say  coition.  Impotence 
has  been  likewise  defined  inability  to  consummate 
marriage  from  whatever  cause  arising,  and  the 
word  Sterility  is  reserved  for  all  those  morbid 
states  which  either  in  the  one  or  other  sex  prevent 
the  reproduction  of  the  species.    When,  however, 
the  term  sterility  is  mentioned,  it  more  especially 
applies  to  the  female;  and  is  synonymous  with 
barrenness. 

Impotency  or  Impotence  is  the  term  usually 
applied  to  the  man,  and  may  be  perhaps  best 
described  under  the  two  divisions :  ].  Absence  of 
desire  for  connection — Temporary  or  false  impo- 
tence. 2.  Absence  of  power,  or  inability  to  per- 
form the  act  of  consummation  of  marriage — True 
Impotence. 

].  Temjmraiy  or  false  impotence  may  arise 
from  a  variety  of  causes.  We  find,  for  in- 
stance, that  some  men  reach  adult  age  without 
having  experienced  any  sexual  desire  at  all. 
The  complete  sexual  quiescence  which  is  the 
proper  condition  of  childhood  continues,  in 
these  cases,  during  the  period  of  youth,  and 
even  into  adult  age. 

So  unusual  a  phenomenon  as  the  entire  non- 
developement  of  the  sexual  desire  must  always  be 
rather  an  alarming  and  suspicious  circumstance  ; 
unfortunately,  in  most  cases  the  medical  man  is 
not  consulted,  as  neither  the  patient  nor  his  friends 
are  aware  that  there  is  anything  unusual  in  his 
condition  until  it  is  accidentally  discovered.  When 
the  surgeon  is  consulted,  however,  he  will  usually 
find  that  the  individual  is  fat,  without  hair  on  his 
face,  or  even  on  the  pubes  ;  the  testes  and  penis 
arc  small,  almost  rudimentary  like  those  of  a 
young  child;  no  sexual  desire  ever  troubles  him, 
and  his  voice  is  often  weak  and  almost  falsetto  in 
quality  ;  in  fact,  the  condition  is  much  the  same 
as  that  of  the  castrated  individual  or  eunuch. 

Dr.  Davy  has  given  tl;e  following  post-mortem 
appearances  in  a  patient  who  showed,  (according 
to  the  account  given  by  his  comrades)  an  aversion 
to  the  se.T.    There  was  little  hair 
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chin,  the  jjartes  naitirales  were  all  small  —  the 
larynx  was  small,  the  skin  delicate.  A  very 
minute  portion  of  fluid  only  could  be  procured 
from  the  vasa  deferentia,  which  under  the  mi- 
croscope exhibited  numerous  small  particles, 
and  a  few  larger  globules,  but  no  spermatic  ani- 
malcules. The  fluid  of  the  vesiculce  was  also 
small  in  quantity  and  destitute  of  animalcules  ;  it 
was  of  a  light  brownish  hue,  slightly  opaque,  con- 
taining some  globules,  and  did  not  change  the 
colour  of  turmeric  or  of  litmus  paper.  The  fluid 
from  their  fundus  was  mostly  gelatinous,  and  ap- 
peared to  consist  chiefly  of  mucus.  The  vesicidee 
seminales,  in  this  instance,  and  their  contents,  re- 
sembled those  of  such  castrated  animals  as  I  have 
hitherto  examined.  {Edinburgh  Medical  and  Sur- 
gical Journal,  vol.  1.  p.  7.) 

Pope  Clement  XIV.  in  the  eighteenth  century, 
abolished  castration  of  youths,  which  was  then 
practised  in  Italy  for  the  purpose  of  retaining  the 
soprano  voice  :  it  is  well  known  that  the  castrated 
preserve  the  shrill  voice  {voix  aigue)  of  infancy,  at 
the  same  time  that  the  chest  becomes  fully  de- 
veloped, thus  giving  volume  to  the  voice.  Women, 
in  those  days,  were  not  admitted  to  the  theatres  ; 
hence  this  horrid  mutilation,  as  it  qualified  the 
victims  to  aing  soprano  parts. 

In  the  cases  of  temporary  or  false  impotence, 
which  we  are  now  considering,  it  is  clear  that  the 
non-developement  of  the  testes  has  produced  this 
state  of  eunuchism,  as  well  as  most  of  the  peculiar 
changes  which,  both  in  animals  and  in  human 
beings,  attend  the  condition  of  castration. 

_It_  does  not  at  all  necessarily  follow  that  the 
existmgirapotence  in  any  given  case  is  anytliinn-  but 
temporary.  There  maybe  a  late  developemont  o^fthe 
organs.  _  Instead  of  the  young  man  being  preco- 
cious, circumstances  may  simply  have  delayed  the 
structural  and  functional  maturing  of  the  testes, 
which,  under  proper  treatment,  may  still  be  per- 
fected. If,  however,  on  exMUiinatiou  it  should 
appear  that  the  testes,  instead  of  being  merely 
small,  are  deficient;  if  they  are  apparently  more 
nodules;  if  this  degeneration  has  followed  early 
attacks  of  mumps,  or  inllammatory  affections  of  the 
testes,  or  accidents  which  have  injured  them  early 
in  life,  the  case  nnist  be  considered  as  a  hope- 
less one,  and  we  must  consider  the  patient  as 
permanently  impotent.    Terrible  ns  this  doom  may 
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seem,  it  is  singular  to  notice  how  indifferent  such 
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persons  appear  to  their  loss,  or  rather  deficiency. 
They  do  not  know  the  value  of  what  they  have 
never  possessed  and  never  will  possess,  and  pass 
through  life  contented  men,  evincing  no  aver- 
sion to,  or  liking  for,  the  opposite  sex.  The 
undeveloped  state  of  the  reproductive  system, 
■whether  permanent  or  temporary,  usually  indicates 
itself  by,  among  other  signs,  a  marked  indifference 
to  manly  sports  and  exercises,  and  a  visible  defi- 
ciency in  virile  attributes  generally. 

Other  causes,  however,  besides  an  undeveloped 
state  of  the  sexual  organs,  produce  indifference 
to  the  opposite  sex,  and  deficiency  in  manly  vigour. 
The  most  common  of  such  causes  is  the  wretched 
habit  of  masturbation.     A  youth  who  mastur- 
bates himself,  and  continues  the  practice  as  he 
grows  up  to  manhood,  generally  evinces,  even 
after  he  has  arrived  at  the  marriageable  age,  no 
disposition  towards  the  other  sex,  only  his  own 
solitary  pleasure  can  give  him  any  gratification; 
and  as  far  as  women  are  concerned  he  is  virtually 
impotent.    Lallemand  gives  the  following  graphic 
account  of  such  a  person's  state  of  feeling  towards 
women: — "Their  solitary  vice  has  a  tendency  to 
separate  those  practising  it  from  women.  At 
first  of  course  it  is  on  the  sex  that  their  thoughts 
dwell,  and  they  embellish  an  ideal  being  with 
all  the  charms  of  imaginary  perfection  :  the  habit, 
however,  which  enslaves  them  little  by  little, 
changes  and  depraves  the  nature  of  their  ideas, 
and  at  last  leaves  nothing  but  indifference  for 
the  very  reality  of  which  the  image  has  been 
so  constantly  evoked  to  aid  their  criminal  indul- 
gence.   At  a  later  period,  when  erection  becomes 
temporary  and  too  incomplete  for  them  to  think  of 
sexual  intercourse,  they  abandon  themselves  with 
fury  to  their  fatal   habit,  notwithstanding  the 
almost  complete  flaccidity  in  which  the  erectile 
tissues  are  left.    At  this  period,  the  handsomest 
woman  only  inspires  these  patients  with  repug- 
nance and  disgust;  and  they  ultimately  ac(iuire  an 
instinctive  aversion,  a  real  hatred  for  the  sex. 
They  dare  not  always  let  their  feelings  on  this 
subject  escape  them,  from  fear  of  their  shametiil 
vice  being  suspected,  or  the  humiliating  condition 
to  wliich  they  are  reduced  being  discovered;  but 
they  lose  no  opportunity  of,  as  it  were,  revengmg 
themselves  for  the  repugnance  which  they  believe 
they  produce  in  women;  and  which,  in  truth,  they 
do  inspire,  in  consequence  of  the  instinctive  reci- 
procity of  such  feelings;  that  is  inevitable.  (Vol. 
iii.  p.  114.) 

This  perversion  of  the  natural  excitement  caus- 
ing temporary  impotence  is  among  one  of  the 
saddest  pictures  which  suffering  liumanity  can 
show.  A  striking  instance  of  the  kind  has  lately 
come' under  the  care  of  the  writer  of  this  article. 

A  tall  gentlemanly  young  man,  who  had  been 
cauterized  repeatedly,  assured  me  that  he  mastur- 
bated himself  in  sleep,  in  spite  of  all  his  efforts,  ana 
this  particularly  occurred  after  taking  wine.  He 
did  not  find  the  desire  irresistible  during  his 
waking  moments,  except  after  he  had  failed  an 
attempting  intercourse  with  women,  when,  m  a 
kind  of  despair,  he  generally  yielded  to  the  old 

temptation.  1,1,1 
To  avoid  the  practice  during  sleep,  he  had 
sometimes  been  compelled  to  tie  his  wrists  togetUcr 
by  a  cord  that  passed  round  his  neck,  so  as  to  be 
iinable  to  touch  the  penis.    I  have  known  several 


such  cases,  where  patients,  who  wished  to  cure 
themselves  of  the  habit  of  masturbation,  have, 
against  their  feelings,  sought  the  society  of  women, 
have  attempted  connection  in  vain,  and  then  have 
come  to  me  ashamed  of  their  failure,  disgusted 
with  themselves  for  the  vice,  and  apparently 
almost  ready  to  commit  suicide  from  despair  and 
misery.    Others  have  confessed  to  me  that  though 
sexual  intercourse  has  been  attended  with  diffi- 
culty, still  the  act  was  accomplished,  but  that  it 
was  attended  with  no  pleasure,  and  as  their  own 
self-pollution  could  still  afford  them  gratification, 
they  acknowledged  that  they  fell  back  to  their  0  d 
vice,  of  which  they  were  all  the  time  thoroughly 
ashamed.    The  same  result  occurs  in  women  who 
have  abused  their  sexual  instincts.     The  ex- 
planation of  this  probably  is,  that  the  nervous 
system,  and  particularly  the  sympathetic  nerve, 
has  been  so  often  and  repeatedly  excited,  that  it 
will  only  respond  to  this  particular  kind  of  sti- 
mulus, which  it  has  become  accustomed  to,  and  is 
proof  against  all  others. 

There  is  another  and  very  different  cause  whicli 
often  produces  a  kind  of  temporary  impotence 
that  creates  much  more  anxiety  than  it  is  worth. 
The  student,  during  any  strenuous  and  long-con- 
tinued mental  exertion,  while  he  as  absorbed  witti 
his  studies,  finds  all  sexual  feelings  annihilated. 
Men  who  are  or  have  recently  been  reading  hard 
at  the  Universities,  frequently  complain  of  im- 
potency  of  this  kind;  but  they  may  be  as- 
sured it  is  only  temporary,  and  that  it  is  easily 
accounted  for.    It  is  undoubtedly  true  that  such 
persons  are  temporarily  impotent.    Nature  lias 
wisely  ordained  that  the  testes  should  not  always 
secrete  ;  whenever  the  brain  is  overtaxed,  or  any- 
great  muscular  exertion  is  taken,  temporarily  all 
sexual  desire  ceases,  but  it  is  quite  certain  that  if 
the  reproductive  organs  are  healthy  and  have  not 
been  abused,  sexual  feelings  and  powers  will  re- 
turn as  soon  as  the  overtaxed  brain  or  muscles  are 
allowed  to  return  to  the  normal  condition.  _ 

IndisiMsiiion  for  conntction  among  married  men 
as  a  temporary  affection  is  another  cause  of  anxiety, 
which  in  some  produces  the  greatest  a  arm.  Men, 
however,  who  gain  their  bread  by  the  sweat  of 
their  brows  or  the  exhausting  labour  of  their  brains, 
should  know  full  well  that  they  cannot  hope  to  be 
always  in  a  fit  state  to  perform  the  sexual  act, 
Duriii'-  certain  periods,  when  occupied  with  other 
matter°s,  the  thoughts  can  dwell  but  little  on 
sexual  subjects,  and  no  disposition  exists  to  m- 
dulce  anything  but  the  favourite  or  absorbing  pur- 
suit, mental  or  physical  as  the  case  may  bo. 
After  a  lapse  of  time,  different  in  various  indivi- 
duals, sexual  thoughts  arise  again,  and  the  man 
who  yesterday  was  so  indifierent  to  sexual  feel- 
in-^s,  as  practically  to  be  temporarily  impotont, 
no°w  becomes  ardent  and  sexually  disposed.  _ 

This  quiescent  condition  is  much  more  persistent 
in  some  married  men  than  in  others,  occasionally 
so  much  so  as  to  cause  no  little  alarm.  There  are 
many  men  (married  as  well  as  single)  who  only  at 
verv  infrequent  intervals  feel  any  disposition  for 
sexual  intercourse,  just  as  there  are  others  who 
never  feel  any  such  desire  at  all.  A?"'"  t^'^ye  are 
lethargic  men  that,  unless  roused,  will  hardly  do 
anvthimr.  It  requires  an  apparent  eftort  in  some 
men  to°eat.  There  is  in  some  of  these  cases  un- 
doubtedly great  sexual  debility.  Again,  the 
habitual  drinker  cares  little  for  sexual  enjoyments; 
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and  I  am  quite  certain  that  excessive  smokers,  if 
very  young,  never  acquire,  and  if  older,  rapidly  lose 
any  keen  desire  for  connection.     The  pleasures  of 
the  table  so  monopolise  others  again,  that  they 
are  indifferent  to  all  other  indulgences.     It  is, 
indeed,  often   difficult   in   those   cases  to  say 
whether  the  sexual  organisation  was  originally 
weak,  whether  the  other  tastes  have  overpowered, 
or  whether  the  individual  has  not  early  in  life 
abused,  his  generative  functions. 

Again,  among  the  married  we  find  men  taking 
a  dislike  or  even  a  disgust  to  their  wives,  and  as 
a  consequence  there  is  an  entire  want  of  desire. 
A  first  failure  will  sometimes  so  annihilate  men's 
sexual  feelings,  that  they  are  never  able  or  anxious 
to  attempt  connection  a  second  time.    In  many 
cases  this  arises  from  mere  amour-propre,  as  they 
succeed  with  other  women.  Again,  early  excesses 
in  married  life  will,  in  a  certain  number  of  cases, 
produce  occasionally  a  temporary  impotency  late 
in  l_ife._  Want  of  sympathy,  or  want  of  feeling, 
again,  is  not  an  infrequent  cause  of  apathy,  cold- 
ness, indifference,  ov  frigiditi  on  the  part  of  the 
husband.    Lastly,  there  are  cases  of  amiable  men 
who  carry  their  consideration  for  the  women  they 
love  to  such  an  extent  that  they  render  themselves 
practically  impotent  for  very  dread  of  inflicting 
pam.    A  singulariy  agreeable  and  gentlemanly, 
but  very  mild  looking  man,  thus  described  his 
case  to  the  writer  of  this  article.    He  said  that  he 
had  been  lately  married,  and  had  not  succeeded 
m  performing  his  marital  duties.    Ordinary  treat- 
ment was  adopted,  and  he  got  better,  but  still  the 
act  was  not  satisfactorily  completed;  and  he  said 
enough  to  induce  the  belief  that  the  failure  was 
not  to  be  attributed  to  him  alone.    The  lady  was 
found  to  be  one  of  those  pretty,  pleasing,  but  ex- 
cessively nervous  and  excitable  young  women,  to  be 
met  with  from  time  to  time,  and  in  whom  the  least 
approach  of  anything  towards   the  generative 
organs  creates  excessive  alai-m  in  consequence  of 
their  inordinate  sensibility,    At  first  the  mere  ap- 
plication of  cold  water  could  not  be  borne,  but 
after  some  time,  and  a  good  deal  of  careful  manage- 
ment, an  astringent  lotion  could  be  used,  and  when 
the  morbid  excitability  was  somewhat  reduced, 
the  hymen  was  found  not  only  entire,  but  very 
tough,  presenting  the  appearance  of  the  finger  of  a 
kid  glove  on  the  stretchers.  Division  of  the  hymen 
and  dilatation  of  the  vagina  at  length  accustomed 
the  parts  to  bear  contact,  and  a  permanent  cure 
■was  effected.    There  is  reason  to  believe  that  such 
cases  as  this  are  much  more  common  than  is  sup- 
posed; and  cohabitation  is  not  likely  to  be  followed 
by  impregnation  when  the  husband  has  previously 
been  continent,  and  his  natural  disposition  renders 
iiim  particulariy  unwilling  to  distress  or  hurt  his 
wife  while  she  is  in  a  state  of  unnatural  and  mor- 
bid sensitiveness.    It  is  not  improbable  that  di- 
vorces have  taken  place  before  now  from  some  such 
causes  as  these,  wiien  interfering  friends  have  ex- 
aggerated and  envenomed  the  painful  difference 
between  the  young  couple,  easily  perceiving  its 
existence,  but  utteHy  ignorant  of  its  cause 


J^^-  AUencc  of  or  deficiency  of  powar.  Tnia  im- 
^-  We  now  have  to  speak  of  those  melan- 

ehoiy  cases  in  which  the  absence  of  sexual  power  is 
not  temporary  or  casual  but  permanent.  "  True 
n^wlr  ^'^y^La^emand,  "consists  in  want  of 
power  in  connection,  not  once,  but  habitually;  not 


only  with  courtezans,  but  with  those  whom  we 
most  love— not  under  unfavourable  circumstances 
but  during  long  periods  of  time,  say  five,  fifteen' 
or  twenty  years,  when  married  to  women 
whose  devotion  to  their  husbands  has  never  been 
questioned.    (Vol.  ii.  p.  242.) 

That  this  lamentable  state  of  things  truly  exists 
there  can  be  no  doubt,  and  in  London  those  who 
devote  their  attention  to  diseases  of  the  repro- 
ductive organs,  occasionally  meet  with  cases  in 
which  there  appears  to  be  complete  annihilation  of 
all  the  sexual  feelings  and  actions,  and  in  which 
the  man  is  reduced  to  what  Roubaud  describes  as 
generative  syncope;  svich  instances,  however,  are  rare. 
Usually  it  happens,  at  least  in  England,  that  the 
functional  diseases  requiring  treatment  consist  in 
the  absence  of  only  one  or  more  of  the  conditions 
necessary  for  coition.  But  in  the  East,  I  am  told,  the 
Levantines  are  often  perfectly  impotent  before  they 
arrive  at  the  age  of  thirty.    If  report  speaks  cor- 
rectlj--,  Hien  Fung,  the  late  Emperor  of  China,  was 
in  this  condition.    The  forms  that  impotence  as- 
sumes are  various,  though  the  result  is  the  same 
in  all  cases,  viz.  inability  to  perfoiin  the  sexual 
act.     Thus,   a  man  may  be  entirely  impotent 
whether  he  has  or  has   not  erection  attendant 
on  desire.    Again,  there  may  be  only  a  partial 
erection,  lasting  an  insufficient  length  of  time  for 
penetration  —  or  the  erection  may  be  so  weak,  or 
the  emission  so  quick,  as  practically  to  render  the 
man  impotent;  or  a  man  may  be  impotent  from 
having  no  emission  at  all,  or  an  emission  that  does 
not  take  place  until  after  the  time  of  attempted 
connection. 

Causes. — I  fear  we  must  come  to  the  conclusion 
that  when  there  is  desire,  and  merely  a  want  of 
power,  this  state  of  things  arises  from  abuse  of  the 
generative  organs,  aggravated  in  most  instances 
by  alarm,  fear  of  not  succeeding,  habits  of  intem- 
perance, too  free  a  use  of  tobacco,  timidity,  or  too 
frequent  excitement  without  gratification. 
_  The  exact  way  in  which  these  causes  produce 
impotence  is  not  certainly  known,  but  it  is  most 
probably  by  occasioning  lesions  of  the  nervous 
system,  and  most  especially  that  portion  of  it 
which  18  under  the  influence  of  the  sympathetic 
nerve  or  excito-motory  system. 

Non-descent  of  the  testes  is  in  some  men  a  cause 
ot  partial  impotence,  and  it  appears  almost  invari- 
ably  attended  by  sterility.  It  is  not  pretended 
that  every  man  who  has  an  undescended  testicle 

must  necessarily  be  altogether  impotent ;  for  cases  are 
recordea  of  men  whose  testes  had  never  descended 
into  the  scrotum  having  had  families  ;  but  the 
writer  has  met  with  several  instances,  one  of  which 
will  be  presently  described,  where  it  was  believed 
that  entire  impotence  arose  from  this  cause.  It 
13  true  that,  in  the  elephant,  and  some  other 
animals,  in  the  cetacere,  in  birds  and  reptiles,  the 
testes  are  constantly  found  in  the  abdomen, 
side  by  side  with  the  kidneys,  lungs,  &c.  In 
the  greater  number  of  instances,  however,  the 
testes,  even  if  free  within  the  abdomen,  will  not 
secrete  spermatozoa  or  living  animalcules.  This 
subject  has  been  repeatedly  examined  in  Prance 
and  among  others  M.  Goubax,  professor  of  the 
veterinary  school  at  Alfort,  says,  "When  the 
testicles  remain  within  the  abdomen  of  the  animal 
they  augment  very  little  in  size.  The  substance  of 
the  gland  although  healthy  remains  soft,  as  it  is  in 
the  foetus.  The  semen,  which  is  contained  in 
B  2 
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tlie  veslcula  seminalis  of  the  side  corrcaponding  to 
that  on  which  the  testis  is  in  the  abdomen,  is  found 
on  microscopic  examination  to  contain  no  spermatic 
animalcules,  and  observation  and  experience  prove 
that  the  animals  in  whom  double  Cryptorclds  is 
found,  are  unfruitful  or  barren.  This  only  shows 
that  if  the  adult's  testes  are  truly  in  the  abdomen, 
they  may  secrete  semen  as  readily  as  when  in  the 
scrotum  ;  but  when  in  the  inguinal  canal,  or  in 
the  groin,  such  pressure  may  have  been,  and 
probably  has  been,  exercised  on  the  gland  as  to 
impair  its  secreting  powers. 

Breeders  look  with  great  distrust  on  animals 
with  undescended  testes.    M.  Godard  has  written 
a  very  interesting  account  of  this  condition,  which 
he  has  called  cryptorcJiidie,  from   KpvKreiv  to 
conceal,  and  opX'J  testicle.  This  author  says,in  the 
case  of  a  dog  wolf  he  examined,  in  which  both 
the  testes  were  undescended,  their  structure  was 
neither  fibrous  nor  had  they  undergone  fatty  de 
generation :  the  parenchyma  was  grey  and  drier 
than  usual,  although  of  a  natural  consistence ;  in 
size  the  gland  was  a  third  smaller  than  usual.  The 
semen  contained  no  traces  of  seminal  animalcules, 
but  simply  epithelial  cells.  M.  Godard  further  ob- 
serves that,  in  the  case  of  a  man  with  undescended 
testicles  whom  he  examined  after  death,  the  sec- 
tion of  the  testes  presented  no  peculiarity.  The 
glandular  parenchyma  was  of  the  ordinary  colour 
the  canals  were  healthy  and  pervious  ;  the  liquid 
which  was  pressed  from  them  contained  epithelial 
cells,  blood,  and  fatty  globules  ;  the  vasa  defe- 
rentia  contained  a  liquid  composed  of  fatty  globules 
of  variable  diameters;  no  animalcules  but  epi 
thelial  cells  were  present.    Although  he  personally 
examined  the  seminal  secretion  of  many  living 
men  who  had  both  testes  in  the  abdomen,  his  con- 
clusion was  that  in  the  cryptorchis  no  seminal 
animalcules  are  ever  found  in  the  secretion,  and 
he  concludes  that  "  men  whose  two  testicles  are 
arrested  in  their  evolution  are  sterile  but  not 
impotent ;  that  those  who  have  for  their  generative 
apparatus  only  vasa  deferentia  are  sterile,  and 
nearly  incapable  of  sexual  intercourse."  (Comptes 
Rendus  des  Seances  de  la  Societi  de  Biologic,  tom.  iii 
series  2,  p.  315,  1856.)    The  writer's  experience 
certainly  is,  that  men  with  undescended  testes 
have  no  family.     I  was  consulted  by  a  gen- 
tleman in   1861   in   consequence  of  his  wife 
having  no  children.    He  said  he  had  been  mar- 
ried some  years,  and  his  wife  presented  all  the 
external  attributes  of  a  person  likely  to  have  a 
large  family;  she  had  consulted  a  celebrated  phy- 
sician, at  whose  suggestion  the  husband  had  come 
to  me.    There  was  no  suspicion  at  the  time  that 
the  testes  were  absent,  or  even  imperfectly  deve- 
loped.   However,  on  examination,  it  was  impos- 
sible to  detect  any  testicles  in  tlie  scrotum,  and 
pressure  in  the  groin  did  not  give  him  any  pe- 
culiar pain.     There  was  nevertheless  abundant 
evidence  that  the  testes  existed,  although  un- 
descended.   In  no  other  respect  did  the  patient 
differ  from  other  men,  and  he  assured  nie  that  the 
sexual  feeling  was  natural,  and  that  he  had  con- 
nection once  or  twice  a  week,  the  emission  bemg 
as  abundant  as  he  supposed  it  ought  to  be  in  other 
men.  As  far  as  my  personal  observations  go,  I  look 
with  great  suspicion  on  the  procrcative  powers  of 
any  person  with  undescended  testes. 

Among  other  causes  of  impotence,  or  rather 
sterility,  may  be  mentioned  the  influence  of  her- 


and  iruasei.  In  practice,  we  find  that  both 
one  and  the  other  considerably  interfere  with  the 
circulation.  Whatever  does  this  must  impair  the 
secretion  of  the  seminal  fluid ;  and,  in  fact,  we 
find  that  many  persons  who  wear  trusses  complain 
of  impaired  sexual  power. 

In  the  same  way,  sexual  power  is  sometimes 
absent  in  the  more  severe  cases  of  varicocele, 
but  in  the  slighter  instances  it  is  only  ini- 
paired.  Fortunately,  this  kind  of  affection  is 
generally  only  temporary;  but,  by  taking  a  few 
precautions,  permanent  impotence  can  be  avoided, 
and  the  procreative  functions  be  sufficiently  per- 
formed. In  our  discussion  of  the  causes  of  impo- 
tence they  could  hardly  be,  however,  passed  by. 

Before  leaving  this  branch  of  the  subject,  the 
reader  should  be  reminded  that  all  the  practical 
results  of  impotence  can  be,  and  constantly  are, 
produced  by  the  mechanical  effect  of  a  siriciure  of 
the  urethra,  in  preventing  the  emission  of  semen. 
Impregnation  is  of  course  rendered  almost  im- 
possible by  a  serious  stricture,  as  the  semen, 
instead  of  being  at  once  ejaculated,  can  only 
dribble  away  afterwards  when  all  erection  has 
disappeared.  The  act  of  connection,  moreover,  is 
often  painful,  the  pain  being  generally  felt  during 
the  ejaculatory  act.  This  form  of  impotence  is 
far  from  incurable,  as  proper  treatment  by  dilata- 
tion and  other  means  generally  succeeds  in  removing 
the  stricture. 

Impotence  arising  from  a  similar  cause,  viz., 
ohsiruction,  is  observed  in  sheep.  The  high  fed 
and  high-bred  rams,  from  which  the  best  breeds 
are  obtained,  become  subject  to  a  kind  of  stricture, 
arising  from  the  deposit  of  calcareous  matter  in  the 
urethra.  The  peculiar  conformation  of  the  organ  in 
sheep  conduces  to  this  result.  The  glans  penis  of 
the  ram  consists  of  an  oval  and  wrinkled  swell- 
ing, divided  horizontally  at  the  end,  looking  like 
the  head  of  a  snake.  From  this  glans  projects  a 
long  thin  appendix  of  a  consistent  character.  This 
appendix,  which  shepherds  call  "  The  Worm," 
tapers  to  a  point,  and  the  canal  passing  through 
it  is  very  small. 

A  ram  is  sometimes  observed  to  be  very  uneasy 
and  apparently  to  be  less  and  less  able  to  mictu- 
rate. On  examination,  the  vermiform  appendage 
is  found  to  be  distended  and  hardened  by  an  accu- 
mulation within  the  urethral  canal  of  calcareous 
matter  in  a  sabulous  form.  This,  in  many  mstances, 
can  be  removed  by  slightly  pressing  and  rolling 
the  appendage  between  the  fingers,  which  will  at 
once  relieve  the  strangury  and  save  the  animal ; 
but  frequently  either  the  ram  has  to  be  killed 
or  part  of  the  "  worm  "  to  be  removed.  If  suf- 
ficient is  left  the  ram  may  still  be  able  to  breed  ; 
and  even  if  complete  connection  is  impossible, 
breeders  still  use  these 


mutilated  animals,  called  i 
"  tcazers,"  to  excite  the  ewes  and  so  spare  the  ^ 
valuable  tups  some  fatigue.  The  subject  is  so  ■ 
curious  that  it  deserves  tlie  careful  attention  which 
Mr.  Simmons,  professor  at  the  Royal  Veterinary , 
College  in  London,  has  bestowed  on  it. 

OiesiYj/.— Carpenter,  in  his  Comparative  Phy- 
siology, particularises  obesity  as  a  cause  of  im- 
potence.   He  says,  "it  must  be  observed  that, 
there  is  a  certain  degree  of  antagonism  between 
the  nutritive  and  the  generative  functions,  the 
one  set  being  exercised  at  the  expense  of  the  i 
other.    The  generative  apparatus  derives  the  ma-  ' 
terials  of  its  operations  through  the  nutritive  system,  - 


and  is  entirely  dependent  upon  it  for  the  continu- 
ance of  its  activity.    If,  therefore,  the  generative 
activitj'  be  excessive,  it  will  necessarily  draw  off 
some  portion  of  the  aliment  destined  for  the  main- 
tenance of  the  fabric  at  large.    It  may  be  univer- 
sally observed  that  where  the  nutritive  functions 
are  particularly  active  in  supporting  the  individual, 
the  reproductive  sj'stem  is  in  a  corresponding  de- 
gree undeveloped,  and  vice  versa."    Instances  of 
this  as  a  cause  leading  to  generative  debility  or 
impotence  come  daily  under  our  notice  in  the 
human  being.     It  is  likewise  becoming  verv 
well  known  amongst  breeders  of  the  finest  stock. 
At  the  Veterinary  College,  various  opportunities 
occur  of  seeing  this  exemplified.     It  is  noticed 
that  impotence  in  bulls  occurs  rarely  in  the  com- 
moner sorts.    Those  sent  to  the  College,  in  conse- 
quence of  not  getting  stock,  are  found  to  be  the 
highly -bred  animals;  and  this  is  not  to  be  wondered 
at,  as  competitors  for  prizes  care  little  about  proli- 
fic bearers.    They  wish  animals  that  produce  fat 
readily.    If  we  had  the  statistics  of  these  high- 
bred cattle,  we  should  find  that  the  high  prices 
.  obtained  for  them  are  fully  warranted,  as  the  sire 
aad  dams  are  anything  but  prolific.    The  prac- 
tical deduction  from  these  observations  tends  to 
prove  that  the  best  remedy  for  all  such  cases 
of  impotence  is  Abernethy's  prescription  to  live  on 
a  shilling  a  day  and  earn  it.    There  is  reason  to 
suppose  that  in  many  of  the  class  first  alluded 
to,  the  testis  has  itself  undergone  fatty  degenera- 
tion; but  from  facts  that  have  lately  come  under 
the  writer's  observation,  impotence  arising  from 
corpulency  is  by  no  means  a  hopeless  case,  pro- 
vided exercise  and  attention  to  diet  can  be,  and 
are,  observed. 

That  impotence  in  males  frequently  depends 
upon  fat  may  be  considered  an  established  fact. 
There  is  every  reason  to  believe  that  the  same 
cause  occasionally  induces  sterility  in  females.  A 
large  farmer  in  Suffolk  lately  informed  the  author 
that  he  is  often  disappointed  when  he  wishes  to 
breed  from  cart  mares.  This  year,  out  of  hia  own 
workmg  stock  of  twenty-eight  horses,  eleven  mares 
did  not  sta7id,  greatly  to  his  disappointment  and 
loss,  as  a  yearling  cart  colt  is  worth  20^.,  and  the 
mare  ceases  work  only  one  month  before  and  one 
month  after  parturition.  This  sterility  he  attri- 
butes to  the  high  condition  his  cattle  are  kept  in 
by  the  carters,  who,  proud  of  their  teams,  do  not 
care  to  see  them  in  foal.  To  obviate  it,  fresh  stal- 
lions have  been  purchased,  and  with  as  little 
success,  sterility  still  prevailing.  Among  these 
eleven  mares,  there  were  young  as  well  as  old 
ones,  but  none  of  them  proved  in  foal. 
.  Impotence  dependent  upon  the  structure  of  the 
^"''''■T-Where,  however,  manifest  impotence  ex- 
ists tyhich  cannot  be  accounted  for  by  the  acci- 
dental causes,  so  to  speak,  of  early  excess,  or 
tie  predommance  of  the  nutrition  over  the  other 
lunctions  of  the  frame,  it  is  necessary  to  look  and 
sometimes  rather  minutely,  into  the  structure  of 
ine  parts.  It  will  generally  be  found  that  this  kind 
ot  impotence  depends  on  some  lesion  or  imperfect 
aevelopement  of  tlie  erectile  tissue.  The  penis  may 
oe,  lor  instance,  of  an  unusual  length,  but  thin, 
particularly  at  its  base.  It  is  terminated  by  a  large 
togiform  glans  which  extends  beyond  the  cor- 
pora cavernosn,  and  is  almost  always  uncovered, 
or  at  least  imperfectly  covered  by  the  prepuce. 
Aoese  massive  penes,  which  seem  to  thin  as  they 
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approacli  the  point  of  their  insertion,  are  almost 
invariably  deficient  in  energy.  In  fact,  the  erec- 
tions are  rarely  complete,  particularly  towards  the 
base.  Where,  therefore,  this  peculiarity  of  forma- 
tion is  very  marked,  permanent  and  hopeless  im- 
potence may,  and  probably  will,  be  found  to  exist. 
On  this  subject  Lallemand  remarks: — "The  con- 
sistence of  the  erectile  tissue  differs  greatly  in 


individuals  of  the  same  age,  independently  of  their 
volume  and  form.  When  I  have  noticed  the  penis 
completely  hanging  on  the  scrotum,  the  corpora 
cavernosa  empty,  flabby,  without  any  resistance  or 
elasticity  under  the  finger,  I  have  always  re- 
marked that  the  function  was,  to  say  the  least,  not 
energetic,  and  a  cure,  if  possible,  difficult."  (Vol. 
ii.  p.  187.) 

A  very  small  and  shrivelled  condition  of  the 
organs  may  equally  produce  permanent  impotence. 
This  is  described  by  Lallemand  thus  : — "  There  is 
unnatural  developement  of  the  prepuce,  depending 
probably  on  the  unusually  small  size  of  the  penis. 
The  rudimentary  state  of  the  erectile  tissue  as 
well  as  of  the  testicles,  necessarily  allows  of  but 
little  energy  in  the  functions  of  these  fundamental 
parts  of  the  generative  apparatus."  (Vol.  ii.  p.  18S.) 

Again,  we  find  on  the  other  hand  that  in  some 
cases  the  penis  is  hard  and  inelastic,  the  coverings 
are  firm  and  indurated,  and  not  contractile.  The 
cause  of  this  state  usually  is  that  in  consequence  of 
abuse,  or  too  frequent  use,  or  by  accident,  blood 
has  been  effused  into  the  trabecular  tissue  ;  and  in- 
flammation has  occasioned  the  deposition  of  lymph, 
which  has  not  been  reabsorbed,  but  remains  "in  the 
shape  of  small  indurated  masses.    The  deposition 
of  this  lymph  in  the  coverings  of  the  penis  causes 
them  to  lose  their  elasticity,  and  the  organ  becomes 
non-erectile,  and  the  man  remains  impotent.  When 
we  remember  the  variety  of  complex  and  consen- 
taneous actions  which  perfect  sexual  congress  re- 
quires, it  seems  really  astonishing  that  impotence 
should  not  be  more  common  than  it  is.  Thus  there 
must  be  to  make  coition  complete  —  1,  Excitement 
of  the  glans  penis;  2,  Suffusion  of  blood  through 
the  organ;  3,  Contraction  of  the  bulbo-cavemosi 
and  ischio-cavernosi  muscles;  4,  Welling  back  of 
the  blood  of  the  bulb  in  the  corpus  spongiosum 
urethrje;  5,  Compression  of  the  dorsal  vein  of  the 
penis  by  the  anterior  portion  of  the  bulbo-caver- 
nosi  muscles.  Now  if  any  one  of  these  phenomena 
IS  checked  or  prevented,  practical  impotence  is  the 
necessary  result.    Thus  if  the  venous  plexuses 
which  make  up  the  spongy  portion  of  the  urethra 
present  varicose  tumours,  or  if  the  muscle  is 
paralysed,   the  blood  not  arriving  in  sufficient 
quantity  at  the  glans,  the  primitive  excitement 
will  not  exist,  and  the  erethism  will  not  occur; 
and  as  the  sensibility  of  the  glans  ceases,  the 
erection  will  subside. 

Prognosis.— Considering  then  the  nature  of 
the  causes  of  impotence,  it  is  not  wonderful  that 
in  the  face  of  such  serious  nervous  organic  lesions 
the  prognosis  should  often  bo  unfavourable,  espe- 
cially in  the  more  severe  cases  or  in  those  instances 
in  which  the  affection  has  been  of  long  standing. 
Experience  tells  us  that  even  where  the  only  cause 
is  early  abuse,  and  too  great  demands  upon  the 
nervous  system  at  a  time  when  it  was  unequal  to 
its  duties,  the  condition  can  only  be  remedied  if 
at  all,  by  strengthening  the  constitution  generally, 
and  allowing  it  to  rally  and  repose,  in  fact,  by 
pursuing  the  exactly  opposite  course  to  that  which 
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has  Lrought  about  tlie  complaint.  It  is  certainly 
not  by  a  few  doses  of  pliysic,  or  the  administration 
of  any  stimulant  or  quack  remedy,  that  wo  expect 
restitution  of  power,  even  where  there  is  no 
physical  lesion  or  condition  which  renders  the  case 
hopeless.  There  is  great  difficulty,  however,  in 
applying  even  the  proper  treatment  to  these  melan- 
choly cases.  The  hardest  part  of  the  medical 
man's  task  often  is  to  rouse  the  patient  from  the 
depression  which  impotence  induces,  and  to  over- 
come tlie  dreadful  self-accusation  which  unnerves 
most  of  these  sufferers. 

Diagnosis. — Before  marriage  It  is  often  very 
difficult  for  a  medical  man  to  decide  whether  an 
individual  is  truly  impotent  or  not.  Lallemand 
points  out  the  most  obvious  diagnostic  sign,  when 
he  says  the  power  of  easily  maintaining  perfect 
continence  and  entire  quiescence  of  the  sexual 
organs  and  desires,  "  are  fair  grounds  for  presum- 
ing that  there  is  little  if  any  energy  in  the  gene- 
rative system,  for  if  the  semen  was  retained  in 
the  vesiculse  seminaleS,  it  would  produce  from 
time  to  time  energetic  or  at  least  perceptible 
effects."    (Vol.  ii.  p.  245.) 

So  vague  a  test  as  this  should  be  of  course  ap- 
plied with  the  greatest  caution:  for  instance,  a 
healthy  man  has  his  organs  well  developed,  suffers 
only  occasionally  from  emissions,  has  never  abused 
his  sexual  powers,  and  is  subject  occasionally  in 
the  early  morning  to  erections;  then  however  con- 
tinent he  may  be,  and  however  easy  he  finds  it  to 
remain  so,  we  may  usually  pronounce  him  potent 
There  are,  however,  other  cases  which  do  not 
admit  of  such  ready  solution,  as  the  following  in 
stance  shows : — A  middle-aged  man,  with  deep 
marks  under  each  eye,  wished  to  know  if  he  might 
marry.  He  was  engaged  to  a  person  of  about  his 
own  age,  and  they  were  mutually  attached.  He 
had  abused  himself  early  in  life,  but  had  iiever 
committed  fornication.  Emissions  took  place 
once  a  week,  not  very  abundant,  and  there  were 
occasional  erections  in  the  morning;  but  the  testes 
were  small  and  flaccid,  although  he  had  worn  a 


varicocele  ring  :  the  penis  was  also  small,  being 
as  my  patient  stated,  not  large  even  when  erec- 
tion took  place.  He  was  informed  that  there 
were  serious  doubts  as  to  the  propriety  of  his 
marrying,  but  that  no  positive  opinion  could  be 
given  on  the  subject.  Unsatisfactory  as  such 
a  dictum  must  be,  anything  is  better  than  the 
vile  test  which  some  recommend  such  patients 
to  try,  viz.,  to  commit  fornication  in  order  to  ascer- 
tain if  they  are  competent  to  marry.  Now,  such 
a  test  is  not  only  fallacious,  but  is  often  more  dan 
gerous.  What,  for  instance,  is  more  probable  than 
that  a  nervous  man,  who,  for  the  first  time,  meets 
a  loose  woman,  goes  to  a  strange  house,  and  is 
frightened  by  the  disgrace  which  may  attend  any 
exposure  of  his  folly,  should  find  himself  unable 
to  consummate  the  act.  The  only  greater  misfor 
tune  that  can  befall  him,  is  to  be  dragged  subse 
quently  and  consequently  into  the  liands  of  the 
quacks. 

If,  however,  the  fact  of  impotence  is  discovered, 
we  must  push  our  diagnosis  farther,  and  enquire 
whether  the  impotence  extends  to  the  whole  act 
of  copulation  or  only  to  some  part  of  it,  that  is, 
whether  the  complaint  docs  not  depend  upon  some- 
thing amiss  in  the  acts  of  erection,  or  emission, 
or  in  the  condition  of  the  ejaculated  semen. 
It  is  most  important  that  the  surgeon,  in  investi- 


gating the  local  symptoms,  should  discover  which 
of  these  functions  is  imperfectly  performed.  _ 

Treatment. —  The  proper  treatment  is  then 
no  longer  a  problem  of  such  extreme  difficulty. 
Where  impotence  is  curable  at  all,  the  general 
rules  as  to  the  requisite  treatment  can  be  comprised 
in  a  very  few  words.    To  give  the  system  rest;  to 
improve  the  general  health,  so  that  the  nervous 
centres  shall  have  time,  opportunity,  and  encou- 
ragement to  rally,  if  it  be  possible;  to  invigorate  the 
muscular  powers,  so  that  both  voluntary  and  in- 
voluntary muscles  may  regain  their  tone  —  are 
among  the  most  important  maxims  to  be  borne  in 
mind;  at  the  same  time  it  is  necessary  to  avoid  as 
much  as  possible  any  local  or  other  stimuli  which 
merely  excite  without   strengthening.     In  any 
curable  case  it  is  probable  that  the  nervous_ sys- 
tem has  been  over-excited  beyond  the  natural  limits  i 
which  a  phlegmatic  constitution  imposes.    The  i 
one  object  is  to  restore  the  nervous  power,  or  : 
rather  to  allow  it  to  restore  itself — not  to  excite  or  : 
exhaust  it  still  farther.    The  diet  should,  I  need  i 
hardly  add,  be   of  the   most  wholesome  andl 
nutritious  kind;  but  we  should  not  forget  the  I 
true  old  proverb  —  sme  Cerere  el  Bacclio  friget\ 
Vemis. 

By  means  such  as  these  the  sexual  organs  Willi 
probably,  in  all  simple  cases,  become  in  common  I 
with  other  functions  equal  to  their  desires. 

Some,  however,  not  content  with  these  simple 
measures,  have  devised  remedies  for  the  piu-pose  of 
stimulating  the  flagging  powers.  No  doubt  can 
exist  that,  in  certain  persons,  when  the  affection 
arises  from  some  temporary  cause — more  cspecia.lly 
in  the  timid  hypochondriacal,  and  those  suffering 
from  mental  disquietude,  the  employment  of 
stimulants  may  be  very  proper.  But  though  this 
treatment  is  sometimes  justifiable  and  advantageous,- 
it  is  most  unscientilic  and  dangerous  in  other  cases 
—  particularly  in  those  of  general  prostration. 
Here  it  can  only  aggravate  the  mischief  ;  whereas, 
had  the  general  health  been  first  improved,  the 
local  disorder  next  relieved,  and,  subsequently,  a 
stinmlant  given,  we  could  understand  the  formula. 
Such  should  be  the  true  method  of  effecting  a  cure  ; 
and  had  these  principles  of  treatment  been  more 
generally  known,  many  of  the  invalids  we  meei 
with  wotdd  have  been  rescued  from  much  physical 
and  mental  suffering. 

Caiitharides  have  been  employed  against  im 
potence.  They  form  the  basis  of  the  pastilles  d 
serail,  as  well  as  of  the  numerous  pills,  pastes,  ant 
opiates  which  constitute  in  the  East  the  princip;i 
commerce  of  all  those  who  sell  drugs.  Th 
Spanish  fly  enters  largely  into  the  diavolini  an, 
other  aphrodisiac  preparations  still  too  much  en: 
ployed  in  Italy. 

Lallemand  protests  strongly  against  the  use  ( 
this  drug.  "The  effect,"  he  says,  "  produced  b 
cantharidcs  on  a  healthy  man  has  induced  perso:, 
to  believe  that  they  could  restore  virility  lost  froi 
excesses.  Thus,  charlatans,  and  even  many  legii 
mate  practitioners,  have  at  all  times  prescribe 
cantharidcs  as  a  traditional  resource.  For  my  ov. 
part,  I  have  seldom  met  with  an  impotent  perso 
who  has  not  had  cause  to  regret  the  use  of  tli; 
drug.  The  greater  proportion  have  not  even  c> 
pericnced  the  momentary  benefit  which  they  e: 
pected  ;  and  in  many  cases  the  erectile  tissu. 
have  become  smaller  than  in  the  habitual  state  . 
repose.     Some  few  have  experienced  erectioi 


INCARCERATION. 


more  or  less  energetic,  which  have  lasted  a  longer 
or  shorter  period  ;  but  the  loss  of  semen  has  ex- 
asperated symptoms  instantaneously,  or  very 
shortly  afterwards."  (Vol.  iii.  p.  333.)  No 
doubt  can  exist  that  the  habitual  employ- 
ment of  cantharidcs  is  prejudicial  ;  but  in  the 
present  day,  when  this  substance  is  no  longer  given 
as  indiscriminately  as  it  was  formerly,  the  surgeon 
may  often  advantageously  prescribe  it.  Thus, 
where  erection  is  feeble,  when  the  fears  of  the 
patient  greatly  influence  his  mind,  a  few  doses  are 
very  advisable.  But  after  success,  the  remedy 
must  be  left  off,  for  we  do  not  want  to  excite  the 
organs  frequently,  as  the  repeated  shocks  on  the 
nervous  system  will  often  only  farther  depress  the 
vital  powers. 

Phosphorus  is  another  of  the  pharmaceutical 
preparations  which  the  modern  surgeon  frequently 
employs  in  the  treatment  of  impotence.  The  ob- 
ject is  to  supply  that  peculiar  pabulum  which  the 
exertion  of  nervous  influence  appears  to  exhaust. 
We  may  theoretically  infer  that  in  these  com- 
plaints there  is  a  great  expenditure  of  phosphorus 
in  its  various  combinations,  and  that  there  may  be 
a  deficiency  of  this  substance  in  the  system,  just 
as  in  other  diseases,  particularly  chlorosis,  there  is 
a  deficiency  of  iron.  In  either  case  we  should 
supply  the  system  freely  with  the  element  it  seems 
to  need,  in  such  a  way  as  it  may  be  easily  taken 
up  and  retained  in  the  circulation.  Practice  as 
well  as  theory  seems  to  sanction  this  treatment, 
and  phosphoric  acid,  in  combination  with  syrup  of 
orange  peel  and  syrup  of  ginger  is  a  favourite 
formula,  particularly  in  those  cases  where  there  is 
reason  to  suppose  the  semen  is  not  secreted  in 
sufficient  abundance,  or  where  too  rapid,  ejacula- 
tion attends  the  sexual  act,  or  when  connection  is 
attended  with  serious  nervous  depression. 

Strychnine  has  been  frequently  recommended  in 
the  treatment  of  impotence,  and  it  is  a  very 
valuable  tonic  in  cases  attended  with  great  ner- 
vous depression,  whether  resulting  from  sexual  ex- 
cesses or  any  other  cause.  It  is  equally  beneficial 
in  those  forms  of  impotence  depending  on  weak  or' 
imperfect  erection.  It  is  capable  of  increasing  the 
general  muscular  energy,  and  in  such  cases  may 
be  prescribed  either  alone  or  in  combination  with 
quinine. 

Electricitij  must  be  classed  among  the  modern 
remedies  for  impotence.  This  agent  has  answered 
best  in  those  lethargic  constitutions  that  require 
rousing,  and  simply  demand  a  local  stimulant, 
capable  of  determining  blood  and  nervous  power 
towards  the  generative  system.  When,  on  the 
contrary,  there  is  debility  dependent  on  previous 
over  excitement,  this,  as  well  as  every  other  local 
stimulant,  acts  injuriously  on  the  system.  The 
patient  can,  by  means  of  the  batteries  which  may 
now  be  obtained  anywhere,  at  no  great  cost,  apply 
the  remedy  himself. 

Marriuffc  has  been  classed  among  the  remedies 
for  the  slighter  affections  of  the  sexual  organs. 
Lallemand  thinks  that,  in  the  slighter  cases  of 
functional  disease,  no  doubt  can  exist  that  mar- 
riage may  completely  cure  the  patient,  before 
contmued  excess  or  evil  habit  has  produced  those 
ill  consequences  which  have  been  described;  for 

the  regular  exercise  of  organs  will  alone  give 
all  the  energy  of  which  they  are  susceptible, 
and  tliose  of  generation  are  far  from  forming  an 
exception  to  this  general  law.    To  complete  the 


cure  it  is  necessary  that  sexual  relations  should  bo 
established." 

In  the  confirmed  cases,  however,  where  irrita- 
tion or  inflammation  is  set  up  in  the  vesiculaj 
seminales,  or  when  diurnal  or  nocturnal  emissions 
take  place  involuntarily,  the  man  who  is  injudi- 
ciously persuaded  "  to  commit  "  matrimony  will 
only  aggravate  the  complaint.  He  will  probably 
find  all  his  previous  symptoms  exaggerated,  and 
erection,  even  under  excitement,  will  probably  not 
take  place.  And  even  if  it  does,  ejaculation  may 
precede  the  intromission  of  the  virile  organ,  or  in 
many  cases  not  occur  at  all. 

Lallemand  judiciously  observes,  in  reference  to 
such  cases,  that  "  it  is  precisely  because  marriage  is 
the  most  sacred  bond  for  individuals,  as  well  as 
the  most  important  for  society,  and  because  an 
iron  law  renders  it  indissoluble,  that  it  is  rational 
as  well  as  moral  not  to  contract  it  without  the 
certainty  that  it  will  be  perfect  and  complete." 
(Vol.  iii.  p.  470.) 

In  practice,  however,  we  find  that  the  plans  of 
parents  and  the  advice  of  the  surgeon  are  alike 
frustrated  by  other  considerations.  In  many  cases 
the  patient  is  too  young  to  marry  ;  in  other  in- 
stances of  spermatorrhosa,  the  dislike  to  marriage  is 
such  that  every  woman  is  distasteful  to  the  suf- 
ferer, as  if  nature  really  intended  to  spare  the 
victim  those  mental  sufferings  we  have  noted  as 
attendant  on  these  ill-starred  matches. 

Indeed  the  writer's  experience  is,  that,  as  a 
general  rule,  there  is  little  need  to  dissuade  those 
from  marrying  who  ought  not  to  do  so.  Our  task 
is  rather  in  the  other  direction — to  encourage  those 
nervous  hypochondriacal  people,  who  labour  under 
the  delusion  that  they  are  unfit  to  undertake  the 
rational  duties  of  husbands  and  fathers.] 

W.  Acton, 

INCARCERATION.  This  term  is  usually 
applied  to  those  cases  of  hernia  in  which  the 
viscera  are  pressed  upon,  either  by  the  opening 
through  which  they  protrude,  or  by  the  parts 
themselves  within  the  hernial  sac,  to  such  a  degree, 
that  the  course  of  the  intestinal  matter  towards 
the  anus  is  obstructed,  and  nausea,  sickness, 
pain,  and  tension  of  the  hernial  swelling  and 
of  the  abdomen,  &c.,  are  occasioned.  The 
rupture  is  then  said  to  be  in  a  state  of  incarcera- 
tion. 

Professor  Scarpa  makes  the  following  distinction 
between  an  incarcerated  and  a  strangulated  hernia, 
In  the  first  case,  says  he,  the  course  of  the  in- 
testinal matter  is  interrupted,  without  any  con- 
siderable impairment  of  the  texture,  or  vitality 
of  the  bowel.  On  the  contrar}',  in  the  strangulated 
hernia,  besides  the  obstruction  to  the  course  of  the 
frecal  matter,  there  is  organic  injury  of  the  coats 
of  the  intestine,  with  possible  loss  of  its  vitality. 
The  bowel  that  is  merely  incarcerated,  resumes  its 
functions  immediately  it  is  replaced  in  the  abdo- 
men, while  that  which  is  truly  strangulated  does 
not  so  readily  return  to  its  natural  state.  {Traitii 
des  Hcrnics,  p.  251.) 

INCONTINENCE  OF  URINE.  (See 
Urine,  Incontinence  of.) 
INFLAMMATlOxN.  [Section  I.— 0«  the  diffi. 
cullies  of  dejiniliuH ;  and  on  tlic  question  tvhether pro- 
cesses o/ repair  arc  to  bo  considered  injlainmdtori/, 
—In  order  to  start  with  something  tiuigible  in 
the  way  of  definition,  we  will  state  that  we  do- 
fine  inflammation  shortly  as  a  "  diseased  process 
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a  perversion  of  growth  and  nutrition,  with  hyper- 
ffimia  and  exudation." 

But  it  must  be  confessed  that  there  is  no  defi- 
nition which  can  be  framed  which  is  perfectly 
satisfactory.    It  is  most  difficult  to  draw  the  line 
between  inflammation  and  some  processes  which 
are  normal  and  healthy.    The  term,  simple  as  it 
seems,  may  be  made  to  include  a  host  of  pheno- 
mena, most  discordant  in  realit}',  produced  by  the 
most  opposite  causes  and  relieved  by  the  most 
opposite  measures.    The  student,  too,  will  be  per- 
plexed by  finding  that,  whilst  some  authors  of 
repute  in  the  English  school  almost  deify  inflam- 
mation, and  treat  it  not  only  as  if  it  were  the  uni- 
versal disease,  but  as  if  it  were  the  means  of 
reparation  after  all  diseases,  other  writers  ignore 
its  pretensions  and  almost  deny  its  existence.. 
On  the  one  side  let  us  hear  Mr.  Travers  : — 
"  Inflammation  is  either  primarily  or  secondarily 
associated  with  so  large  a  proportion  of  diseases 
incident  to  the  animal  body,  that  it  is  to  be  re- 
garded in  a  generic  sense  as  comprehending  almost 
all  the  varieties  of  organic  change  in  its  subdivi- 
sions.   To  dispute  about  the  universality  of  its 
agency  is  as  idle  as  it  would  be  to  q^uestion  its 
existence,  although  by  some  the  term  may  have 
been  from  ignorance  erroneously  employed;  or 
from  an  affected  scepticism,  a  love  of  paradox,  or 
an  ambition  of  novelty,  by  others  have  been  dis- 
carded."   {On  Inflammation,  1844,  p.  23.) 

On  the  contrary,  Andral  said  that  the  term 
inflammation  was  employed  to  express  a  variety 
of  phenomena,  which  have  little  or  no  connection 
with  each  other;  that  it  had  become  vague,  arbi- 
trary, and  of  no  fixed  value ;  and  that,  lil<e  an  old 
piece  of  money  which  had  lost  all  trace  of  inscrip- 
tion or  effigy,  it  ought  forthwith  to  be  put  out  of 
circulation.  {Anatomie  Patliohgique,  torn.  1.  p.  9, 
Paris,  1829.) 

"  Our  notions  of  inflammation,"  says  Virchow, 
"  have  undergone  an  essential ,  change.  Whilst 
tintil  quite  recently  it  was  the  custom  to  look  upon 
inflammation  as  a  real  entity,  as  a  process  every- 
where identical  in  its  essence,  after  I  made  my 
observations  no  alternative  remained  but  to  divest 
the  notion  of  inflammation  of  all  that  was  ontolo- 
gical  in  it,  and  no  longer  to  look  upon  the  process 
as  one  differing  in  its  essence  from  other  patholo- 
gical processes,  but  only  to  regard  it  as  one  differ- 
ing in  its  form  and  course."      {Cellular  Pathology, 
ly  Frank  Chance,  M.B. :  London  1860,  p.  384.)  _ 
The  first  difficulty  in  the  definition  and  diagnosis 
of  inflammation  consists  in  the  fact  that  hyper- 
£emia,  or  local  determination  of  blood,  which  is  an 
essential  symptom  and  instrument  of  inflammation, 
is  not  only  not  pecidiar  to  inflammation,  but  is  the 
commonest  possible  condition  in  many  diseases, 
which  are  not  inflammatory,  and  in  most  natural 
processes  which  are  attended  by  energy  or  rapidity 
of  action.    Thus  any  one  would  be  led  into  error 
if  he  were  to  take  the  old  fourfold  combination  of 
heat,  pain,  swelling,  and  redness,  as  proof  of  inflam- 
mation; or  if  he  were  to  adopt  John  Hunter's  defi- 
nition : — "  I  shall  call  by  the  name  of  inflammation 
whatever  produces  the  following  local  effects — viz. 
pain,  swelling,  and  redness,  in  a  given  time,  and 
these  dependeiit  on,  or  the  effects  of,  one  imme- 
diate cause."    {On  the  Blood,  &c.  chap.  ii.  §  6.) 
For  every  one  of  these,  which  are  the  signs  of 
hyperemia,  may  exist  under  conditions  which  it 
would  be  absurd  to  call  inflammatory;  for  instance. 


in  the  brain  and  eye  of  the  over- worked  student; 
in  the  spinal  cord  in  tetanus;  and  in  the  female 
breast  and  ovaries  when  in  the  active  discharge  of 
their  natural  functions;  and  in  any  vascular  organ 
whatever,  if  excited  by  an  extraordinary  stimu- 
lant. 

If  we  seek  to  amend  this  definition  of  inflam- 
mation by  saying  that  pain,  redness,  and  swelling, 
must,  to  constitute  inflammation,  be  accompanied 
by  other  physical  conditions,  or  at  least  by  a  ten- 
dency to  them — for  example,  by  exudation  or  by 
structural  change — then  we  open  up  a  second  diffi- 
culty, which  has  much  vexed  pathological  writers. 
If,  for  example,  an  exudation  rapidly  degene- 
rating into  pus,  and  attended  with  heat,  pain, 
redness,  and  swelling,  be  considered  inflam- 
matory, is  a  similar  exudation  to  be  considered 
inflammatory  if  minus  the  heat,  pain,  redness,  and 
swelling?  This  is  a  question  with  which  readers 
of  John  Hunter  are  familiar;  and  they  will  re- 
member that  he  asserts  that  no  suppuration  can 
take  place  which  is  not  preceded  by  inflammation  ; 
and  that  "  collections  of  matter  which  occur  with- 
out inflammation  are  not  suppurations." 

We  may  pass  from  these  logomachies,  or  wordy 
battles  of  the  last  generation,  and  come  to  a 
question  which  has  been  disputed  in  our  own. 
day,  and  on  which  the  minds  of  surgeons  are  by 
no  means  made  up.  This  is  the  question,  whether 
repair  after  injury  is  to  be  considered  an  inflam- 
matory process  or  not ;  —  whether,  for  example, 
the  beneficial  process  by  which  wounds  are  united 
should  be  included  in  the  same  category  with  that 
diseased  process  of  adhesion  by  which  the  iris 
may  be  glued  to  the  cornea,  or  the  lungs  to  the 
inside  of  the  ribs. 

If  we  consult  John  Hunter,  we  shall  find  him  inost 
emphatically  affirming  the  doctrine  of  repair  with- 
out inflammation,  and  devoting  an  entire  chapter 
of  his  great  work  on  the  Blood  to  the  subject.  He 
speaks  of  the  alteration  of  structure  by  violence  as 
"  requiring  only  the  most  simple  change  m  the 
natural  action  of  the  part  to  restore  it."  He 
describes  injuries,  such  as  strains,  bniises,  and 
fractures  of  bone  or  tendon,  in  which  the  skin  is 
not  divided,  as  seldom  inflaming;  whereas,  inju- 
ries attended  with  skin  wound,  "commonly  both 
inflame  and  suppurate."     Yet  he  says  that  an 
injury  of  the  former  kind  may,  under  some  cir- 
cumstances, inflame  and  suppurate;  and,  conversely, 
that  if  an  injury  of  the  second  kind  be  "  pro- 
perly treated  and  united  by  the  first  intention," 
both  inflammation  and  suppuration  will  be  pre- 
vented.   He  describes  "  mrion  by  the  first  inten- 
tion " —  or  "  immediate  union,"  as  it  was  after- 
wards called  by  Macartney  —  as  "  taking  place  so 
soon  after  the  injury  that  it  may  be  said  to  be  almost 
immediate."    He  says  that  the  union  is  effected 
by  the  interposition  of  the  thinnest  possible  layer 
of  coagulated  blood;  and  that  where  the  quantity 
of  blood  is  small,  and  "  where  all  the  divided  sur- 
faces can  be  brought  into  almost  absolute  contact, 
their  union  will  be  firm  in  four-and-twenty  hours, 
as  happens  in  a  hare-lip,  or  wounds  of  the  scalp." 
In  cases  of  accidental  injury  he  goes  on  to  say, 
"  Whether  they  be  in  themselves  slight  or  con- 
siderable, in  whatever  situation  or  part  they  may 
have  happened,  if  the  salutary  processes  above 
described  go  on  readily,  no  other  eftect  of  injurj^ 
or  irritation,  or  pain,  in  consequence  of  Nature's 
operations  is  felt.    No  universal  fever  or  sym- 


puthy  talces  place,  except  what  arises  from  the 
mere  injury  done,  but  all  is  quiet  as  if  nothing  had 
happened,"  Moreover,  Hunter  speaks  of  the 
adhesive  inflammation  as  a  thing  set  up,  if  the 
union  by  the  first  intention  fail  from  any  cause. 
"  Inflammation,"  he  says,  "  is  an  action  pro- 
duced for  the  restoration  of  the  most  simple  in- 
jury in  sound  parts,  which  goes  beyond  the  power 
of  union  by  the  first  intention."  "  In  a  wound 
that  is  kept  exposed,  the  inflammatory  act  of  re- 
storation becomes,  or  is  rendered,  necessary,  and  it 
talces  place;  but  bring  those  parts  together,  or  let 
the  blood  coagulate  and  dry  upon  it,  and  it  becomes 
unnecessary."  "  I  have  shown,"  he  adds,  "  that 
in  parts  which  have  been  divided  and  exposed, 
the  inflammation  is  in  a  great  measure  prevented 
by  bringing  them  together;  or  if  it  (viz.  inflam- 
mation) has  taken  place  previous  to  the  union, 
that  the  same  operation  of  union  is  suflicient  to 
produce  resolution;  and  I  have  likewise  shown 
that,  where  parts  were  not  brought  together,  Nature 
attempted  to  prevent  inflanmiation  by  covering 
the  wound  with  blood  and  forming  an  eschar, 
which,  in  many  cases,  will  either  prevent  or  re- 
move inflammation." 

We  might  multiply  such  quotations  largely;  but 
•our  end  is  attained  if  we  show  that  Hunter  main- 
tained the  doctrine  of  repair  by  the  first  intention 
without  inflammation;  that  he  specified  subcuta- 
neous injuries,  wounds  quickly  and  accurately 
closed,  and  wounds  covered  with  a  crust  of  blood, 
as  examples  in  which  inflammation  does  not  occur; 
<ind  that  he  maintained  the  theory  that  inflamma- 
tion, in  its  mildest  and  most  beneficent  form  — the 
adhesive — was  a  substitute  for  union  by  the  first  in- 
tention when  the  latter  was  by  any  cause  frustrated. 

Curiously  enough,  surgeons  of  the  succeeding 
generation,  whilst  revering  Hunter  as  their  oracle, 
and  appealing  to  him  as  the  fountain-liead  of 
scientific  surgery,  took  upon  themselves  to  set 
aside  this,  which  is  one  of  his  fundamental  prin- 
ciples, and  to  include  all  processes  of  repair  what- 
ever, under  the  term  adhesive  inflammation.  It 
is  true  that  Hunter,  in  his  description  of  union 
by  the  first  intention,  ascribes  too  much  to  the 
agglutinating  power  of  the  blood;  yet  even  in 
this  small  detail  his  error,  if  <iny,  is  not  material, 
and  gives  no  reason  why  the  whole  doctrine 
should  be  set  aside. 

Yet,  set  aside  it  was;  and  we  find  that  the 
great  teachers  of  the  reign  of  George  IV. 
emphatically  aflirmed  that  inflammation  was  the 
universal  agent  in  repair.  "  Inflammation,"  said 
Sir  Astley  Cooper,  "is  a  restorative  process;  no 
wound  can  be  repaired  without  it;  even  the  little 
puncture  made  by  the  lancet  in  bleeding  would 
inevitably  destroy  life  if  this  salutary  process  did 
not  prevent  it."  {Lectures,  Lancet,  1823-24, 
ed.  3,  p.  37.) 

Some  few  there  were,  it  is  true,  who  held  the 
Himterian  doctrine,  amongst  whom  the  writer 
well  remembers  Herbert  Mayo,  the  first  professor  of 
physiology  in  King's  College,  London,  a  man  of 
singular  genius,  attainments,  and  misfortune.  He 
always  steadily  taught  the  distinction  between 
repair  and  inflammation. 

In  1838,  too,  Dr.  James  Macartney,  of  Dublin, 
published  his  "Treatise  on  Inflammation,"  in 
which  he  insists  on  the  entire,  separation  of  that 
process  from  the  phenomena  of  reparr,  whether 
primary  or  secondary.    In  combating  Sir  Astley 
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Cooper's  dictum  respecting  tlio  wound  in  vene- 
section, he  says :  "  Those  who  contend  for  the 
necessity  of  inflammation  in  all  cases  for  the  re- 
paration of  injury  cannot  refuse  to  admit  that,  in 
the  instances  I  have  just  mentioned  "  (for  example, 
the  speedy  union  of  wounds)  "  none  of  the  phe- 
nomena ascribed  to  inflammation  exist;  and  that 
whenever  the  surgeon  intends  to  accomplish  union 
by  the  first  intention,  his  success  will  depend  on 
his  being  able  to  keep  the  parts  in  so  easy  and 
tranquil  a  state  that  none  of  the  phenomena  of 
inflammation  make  their  appearance.  If  there  be 
any  degree  of  inflammation  in  which  there  are  no 
heat,  redness,  tumor,  pain,  or  disturbed  vascular 
action,  it  ought  to  be  clearly  distinguished  from 
that  kind  which  is  attended  with  these  phenomena; 
and. then  we  should  have  two  sorts  of  inflamma- 
tion; the  one  with  phenomena,  the  other  without, 
which,  if  we  chose  to  disregard  the  logical  contra- 
diction involved  in  such  an  admission,  would 
amount  to  the  same  practical  result  as  if  on  one 
occasion  inflammation  did  exist,  and  on  others  did 
not."    {Macartney,  op.  cit.  p.  SO.) 

Thus  Macartney  denies  the  name  inflammatory 
to  processes  unattended  with  the  palpable  outward 
evidence  of  that  state.  On  the  contrary,  Mr. 
Travers,  who  may  be  accepted  as  the  representa- 
tive of  the  Astley  Cooper  epoch,  says : — 

"  Inflammation  is  not  the  less  inflammation 
because  the  developement  of  one,  or  even  all  its 
signs,  is  so  feebly  and  obscurely  manifested  as  to 
render  its  presence  questionable  to  inexperienced 
observers. 

"  From  the  slightness  of  many  injuries  and  the 
concurrence  of  a  good  habit  of  body,  the  exalta- 
tion of  sensibility  and  of  heat,  the  increase  of 
fullness  and  of  colour  are  imperceptible;  and  it  is 
to  continue  this  happy  state  of  imperception,  and 
to  prevent  their  becoming  palpable,  that  rest, 
position,  soothing  and  cooling  applications,  and 
medicines,  are  enjoined  ;  in  other  words,  it  is  to 
preserve  the  subdued  state  of  inflammation,  which 
favours  healing,  and  not  to  supersede  it,  which 
would  more  effectually  retard  or  preclude  healing, 
than  the  aggravation  caused  by  an  improper  treat- 
ment." *  *  *  "  A  graduated  scale  of  inflam- 
matory action,  commencing  from  this  scarcely  ap- 
preciable '  zero'  would,  if  the  instrument  were  as 
true  as  delicate,  conduct  us  through  all  its  suc- 
cessive stages,  from_simple  phlogosis  to  self-destruc- 
tive gangrene. 

"  Degree,  though  not  the  parent,  is  the  great  in- 
dicator and  instrument  of  change."  [Travers, 
op.  cit.  p.  27.) 

In  deciding  this  matter  for  ourselves  and  our 
readers,  wiicther  it  will  be  better  to  adopt  the 
Hunterian  doctrine  and  keep  repair  distinct  from 
inflammation,  or  the  Borough  doctrine  which 
unites  them,  we  may  be  guided  either  by  what 
seems  intrinsically  the  most  rational  and  logical 
plan,  or  by  that  which  is  the  most  convenient  in 
practice  ;  and  we  believe  that  on  both  grounds  it 
will  be  better  to  adopt  the  Hunterian  doctrine. 

On  grounds  of  intrinsic  reasonableness  we  may 
argue  that  a  certain  power  of  repair  after  in- 
juries is  almost  as  essential  to  the  maintenance  of 
life  as  is  the  regular  course  of  nutrition.  That 
ordinary  exertion,  and  the  wear  and  tear  of  every- 
day life,  are  in  some  degree  injuries,  which  havo 
to  be  repaired  by  ordinary  daily  nutrition;  and  that 
the  repair  of  a  mechanical  injury  may  be  considered 
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as  the  exertion  of  tlie  power  of  nutrition  under 
extraordinary  circumstances  and  in  an  unusual 
degree  ;  tliat  repair,  when  proceeding  favourably, 
is  unattended  with  unpleasant  sensation,  or  dis- 
ease ;  and  that  after  any  injury  whatever,  the 
occurrence  of  heat,  pain,  swelling,  and  redness  — 
or,  in  other  words,  of  every  appreciable  degree  of 
inflammation,  is  justly  looked  upon  as  a  most 
untoward  event,  which  is  sure  to  delay,  if  not  to 
frustrate  the  work  of  repair.  Repair  goes  on 
easil}',  painlessly,  tranquilly,  with  no  increased 
heat,  no  sign  of  "action" — nothing  which  can  be 
called  inflammatory  save  on  hypothesis.  Inflam- 
mation is  a  process  of  disturbance,  disease,  dis- 
quiet, and  disorder. 

Besides,  if  the  processes  of  healthy  repair  are  to 
be  called  inflammatory,  by  hypothesis,  there  ia 
no  reason  why  every  other  active  process  in  the 
animal  economy  should  not  receive  the  same  name. 
If  we  say  that  it  is  inflammation  which  causes 
the  healing  of  a  wound,  or  repair  of  a  broken 
bone,  we  may  consistently  say  that  the  periodic 
excitement  of  the  ovaries,  and  the  secretion  of 
milk,  are  also  inflammatory  acts. 

But  to  come  to  the  ground  of  practical  con- 
venience.   It  is  of  course  easy  so  to  define  a 
given  term,  that  it  may  be  made  to  include  any- 
thing that  we  choose.  And  if  any  one  chooses,  he 
may  so  define  inflammation  as  to  include  under 
it,  not  only  repair,  but  every  action  of  health  and 
of  disease.    But  to  such  a  course  there  is  this 
practical  objection.    Inflammation  may  be  a  loose, 
inclusive  term.    But  the  opposite  term,  antiphlo- 
gistic, is,  unfortunately,  in  most  minds  but  too 
terribly  rigid  and  precise.     "With  the  idea  of 
inflammation  there  is  but  too  apt  to  go  also  the 
idea  of  excess  of  action,  and  excess  of  power,  and 
the  idea  that  the  proper  mode  of  treating  it  is  by 
"  lowering  the  system,"  as  it  is  but  too  commonly 
understood;  that  is,  by  bleeding  and  starvation. 
Hence,  if  any  process  is  considered  inflammatory, 
the  surgical  instinct  is  led  to  the  use  of  debilita- 
ting measures,  which  would  probably  be  useless  or 
injurious  if  inflammation  did  exist,  and  are  doubly 
so  if  it  does  not.  If  the  processes  are  kept  distinct 
in  idea  there  will  be  less  risk  of  the  antiphlo- 
gistic regimen,  as  it  is  called,  being  indiscrimi- 
nately and  injuriously  adopted  when  there  is  no 
inflammation  to  be  combated. 

We  propose,  then,  to  treat  of  inflammation  as  a 
disease,  and  as  a  deviation  from  healthy  processes 
of  nutrition,  whether  ordinary  or  extraordinary. 

Before  dismissing  this  point  of  our  suliject,  we 
ought  to  be  prepared  with  an  answer  to  the 
question, — If  inflammation  be  a  disease,  what  be- 
comes of  the  doctrine  that  it  is  a  salutary  process, 
and  one  endowed  with  a  multiplicity  of  uses,  as  is 
often  taught?  such  as  the  property  of  limiting 
effusions,  which  is  often  ascribed  to  the  adhesive 
inflammation  ;  the  use  of  suppuration  in  getting 
rid  of  extraneous  substances,  and  so  forth.  To 
this  we  reply,  first,  that  many  of  these  alleged 
uses  of  inflammation  are  so  many  figures  of 
speech,  or  metaphorical  manners  of  statnig  plam 
facts  ;  and  secondly,  that,  although  inflamniation 
be  a  disease,  and  therefore,  abstractedly  considered, 
an  evil,  yet  that,  under  some  circumstances,  it  may 
be  the  lesser  of  two  evils. 

We  hear  of  hcalthj  inflammation.  But  this  ex- 
pression, which  is  a  barbarism  and  a  paradox,  really 
implies  comparison  ;  between  inflammation  proceed- 


ing favourably  in  a  tolerably  healthy  and  vigorous 
person,  and  that  which  afi'ects  one  who  is  much  out 
of  health  and  exhausted. 

When  we  endeavour  to  define  accurately  what 
inflammation  is,  and  what  it  is  not,  we  find  it  im- 
possible to  act  upon  the  Hippocratic  axiom,  cura- 
tiones  morbuni  ostcndiint,  and  to  establish  an  expe- 
rimental test  of  inflammation  ;  to  say  that  any 
given  state  is  inflammatory  if  it  be  subdued  bj- 
"lowering,"  or  antiphlogistic  measures,  and 
that  any  condition  which  is  relieved  by  stimulants 
is  not  genuine  inflammation.  Under  the  terra  in- 
flammation are  included  many  states,  to  which  the 
terms  "low,"  or  "languid,"  may  be  applied,  and 
which  may  require  good  diet  and  wine,  but  which 
are  truly  inflammatory  notwithstanding.  A  true 
inflammation  may  exist,  and  yet  there  may  be  no 
necessity  of  depletion,  or  anything  that  reduces 
strength. 

It  is  easy  to  isolate  a  certain  set  of.  phenomena 
and  consider  them  as  the  type  of  inflammation  ;  but 
like  every  other  set  of  objects  and  conditions  in 
nature,  inflammation  is  bounded  by  no  abrupt 
lines,  but  slides  off  imperceptibly  into  processes 
which  are  normal,  and  natmal,  or  certainly  not 
diseases  ; — or  else  into  processes  which,  if  diseased, 
are  not  commonly  considered  inflaramatorj'. 

In  other  words,  the  limits  of  the  term  are  purely 
conventional.  When  a  process,  then,  is  called 
inflammatory,  nothing  is  proved  therebj",  nor  can 
be  inferred  as  to  causes,  nor  yet  as  to  treatment. 
Each  case  or  set  of  cases  requires  to  be  analj'sed 
independently,  and  treated  according  to  its  own 
conditions. 

If  mere  hypereemia,  pain,  and  exudation,  con- 
stituted inflammation,  then  the  menstrual  period 
in  most  women,  and  certainly  in  those  subject  io 
dysmenorrhosa,  must  be  called  inflammatory.  Pain, 
afflux  of  blood,  shedding  of  raucous  membrane, 
mixed  with  exudation,  and  hemorrhage  from  dis- 
tended capillaries,  or  capillaries  shed  with  the 
separated  membrane,  exist  in  dysmenorrhcea,  as 
they  do  in  dysentery,  or  in  cystitis. 

"  The  process  by  which  the  ovum  is  discharged 
from  the  ovary,"  says  D.  A.  Farre,  "  has  been 
compared  by  Blumenbach  to  the  spontaneous 
bursting  of  an  abscess.  So  many  points,  indeed,  of 
similarity  may  be  traced  between  these  two  pro- 
cesses, that  the  term  '  inflammation'  is  employed 
by  some  authors  in  describing  the  preparatory 
changes  in  the  Graafian  follicle."  {A.  Farre, 
art.  Uterus,  Todd's  Ci/clopccdia,  1858.) 

"  In  proportion,"  says  Virchow,  "  as  pregnancy 
advances,  as  the  lymphatic  vessels  in  the  uterus 
dilate,  and  the  interchange  of  material  in  the  organ 
increases  with  the  developement  of  the  foetus,  the 
lymphatic  glands  in  the  inguinal  and  lumbtr  re- 
gions become  considerably  enlarged,  and  that  some- 
times to  such  an  extent  that  if  we  were  to  find 
them  in  a  similar  state  at  any  other  time,  wo' 
sliould  regard  them  as  inflamed."  ( Op.  cit.  p.  191.) 

In  the  same  manner,  the  constitutional  symp- 
toms which  go  before  and  with  inflammation, 
have  their  exact  analogies  in  the  condition  which 
precedes  menstruation  ;  there  are  heaviness,  head- 
ache, languor,  and  other  signs  of  bloud  change; 
which  sipns  invariably,  as  we  believe,  go  before 
local  inflammations  of  spontaneous  or  idiopathic 
origin.  Still  more  clear  is  this  in  the  case  of 
lactation.  Here  the  blood  is  evidently  loaded, 
like  the  sky  before  a  thunder-storm  ;  the  wliole 


system  is  oppressed ;  the  head  aches,  tho  heart 
and  lungs  are  oppressed  ;  aiul  all  these  symptoms 
of  milk  fever  go,  when  hyperemia  and  secretion 
from  the  breasts  is  established,  just  as  all  symp- 
toms of  inHanimatoiy  fever  go  on  the  appearance 
of  an  eruption,  or  formation  of  a  critical  abscess. 

As  with  natural  processes,  so  with  diseases. 
All  hy  peraamia  is  not  inflammatory ;  y  et  who  can  say 
where  one  ceases  and  the  other  begins  ?  All  exuda- 
tions are  not  inflammatory  ;  but  it  must  be  remarked 
that  the  distinction  between  such  as  are  and  are 
not,  is  often  purely  arbitrary  or  conjectural.  In  the 
case  of  slow,  silent  deposit  of  cancer,  or  what  is 
called  "tubercle,"  who  shall  say  that  "inflamma- 
tion" in  a  languid  state  was,  or  was  not,  present  ? 
But  the  same  exudation,  or  new  formation  which 
may  at  one  time  grow  without  inflammation,  may 
at  another  have  a  distinctly  inflammatory  charac- 
ter. The  first  observer  of  fungus  hsematodes  called 
it  spongy  inflammation.  Hypertrophy  is  not  neces- 
sarily inflammatory,  yet  in  some  instances,  as  of 
the  hypertrophy  of  cuticle  in  psoriasis,  and  of 
cartilage  and  bone  and  tendon, in  common  andsyphi- 
litic  gout  and  rheumatism,  is  attended  with  truly 
inflammatory  symptoms.  "  A  number,"  says  Vir- 
chow,  "  of  inflammatory  processes  on  their  first 
appearance  really  exhibit  nothing  more  than  an  in- 
creased assumption  of  material  into  the  interior  of 
the  cells,  entirely  resembling  what  we  find  in  simple 
hypertrophy.  *  *  *  It  is  extremely  difficult 
in  many  cases  to  distinguish  simple  hypertrophy 
from  those  forms  of  inflammatory  processes,  which 
are  essentially  accompanied  by  increased  absorption 
of  nutritive  material."  {Op.  cit.  p.  297.)  So  Avith 
regard  to  pain.  Inflammation  and  neuralgia 
are  usually  considered  opposites,  and  if  certain 
specimens  of  each  be  compared,  are  so.  But  they 
meet  and  amalgamate,  so  that  no  definite  line  can 
be  drawn  between  them;  and  there  are  many  true 
neuralgias,  curable  by  stimulants  and  tonics,  from 
which  it  is  impossible  to  exclude  the  term  inflam- 
mation, if  rigorously  applied. 

From  what  has  gone  before,  it  will  be  seen  that 
there  are  no  elements  or  processes  in  inflammation 
which  are  in  themselves  unnatural  or  foreign  to  the 
animal  economy  ;  it  is  their  excess  or  perversion, 
or  occurrence  under  circumstances  unfavourable  to 
life  or  its  enjoyment,  which  constitute  inflamma- 
tion a  disease. 

Section  2. — Analysis  and  description  of  the  symp- 
lomsof  inflammation;  and  first  of  the  local  symptoms, 
— Having  discussed  thesepreliminary  matters,  now 
let  us  come  to  a  description  and  .analysis  of  the 
symptoms  of  inflammation  in  its  most  typical 
form. 

Let  us  suppose  that  a  man,  who  habitually  in- 
dulges in  more  food  and  spirituous  liquors  than 
his  system  requires,  and  who  is  somewhat  irregular 
in  his  habits,  meets  with  a  severe  bruise,  and  that 
he  neglects  the  injury,  lives  as  usual,  and  gives  no 
rest  to  the  injured  part.  Then  probably  will  follow 
the  following  phenomena: — 

Intense  pain  of  a  throbbing  character  ;  sensa- 
tion of  heat  ;  swelling  elevated  in  tho  middle,  and 
tight  ;  soft  and  oodematous  at  its  circumference  ; 
redness  vivid  in  the  centre,  paler  around,  and 
gradually  Inst  in  tho  natural  colour  of  the  skin  ; 
and  the  natural  use  of  the  injured  part  either  ren- 
dered impossible,  or  attended  with  extreme  pain 
and  difficulty.  With  these  local  symptoms  others 
will  be  conjoined,  showing  the  participation  of  the 
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entire  body  in  the  disease.  There  will  be  shiver- 
ing, or  at  least  a  creeping  sensation  of  coldness 
down  tho  spine  ;  yet  the  skin,  perhaps,  is  hot  and 
dry;  there  will  be  flushed  face  and  headache  ; 
general  languor ;  sleeplessness  or  delirium  at  night ; 
a  white  tongue  ;  loss  of  appetite;  thirst;  and  defec- 
tive action  of  the  bowels  ;  the  urine  scant3% 

These  symptoms  may  be  divided,  for  the  sake 
of  analysis,  into  local  and  constitutional.  The 
local  consisting  of  pain,  heat,  swelling,  and  redness, 
with  impaired  function ;  the  constitutional,  of 
fever.    Let  us  investigate  these  one  by  one : — 

First,  as  to  the  pain  ;  respecting  which  we  may 
observe  that,  although  pathologists  formerly  ex- 
pended much  ink  in  endeavouring  to  show  why 
inflammation  was  painful,  we  may  rest  content 
with  the  fact  that  Providence  has  wisely  ordered 
all  the  actions  of  the  healthy  body  so  that  they 
shall  be  executed,  not  only  without  pain,  but  with 
a  certain  obscure  consciousness  of  pleasure,  which 
is  one  of  the  highest  privileges^  of  health  and 
strength;  and  that,  on  the  contrarj"-,  many  of  the 
sensations  and  actions  of  the  diseased  body  shall 
be  painful.  This  we  may  treat  as  an  ultimate 
fact.  Yet  without  enquiring  into  the  essential 
nature  of  pain,  we  may  analyse  its  varieties,  as 
the  knowledge  of  these  is  often  highly  important 
in  practice. 

In  the  first  place,  the  pain  of  inflammation  may 
depend  on  the  original  cause  of  the  inflammation, 
and  will  vary  according  to  the  nature  of  that.  Of 
the  external  causes  of  inflammation  —  the  various 
kinds  and  degrees  of  violence,  or  of  irritation — each 
probably  produces  a  pain  peculiar  to  itself.  This 
is  evident  by  the  fact  that  people  speak  of  cutting, 
stabbing,  and  tearing  pain  ;  of  burning,  and  scald- 
ing, and  the  like.  This  is  also  true  with  regard  to 
the  internal  causes  of  inflammation.  Every  variety 
of  exudation  that  may  be  poured  into  a  part  pro- 
bably causes  its  own  kind  of  pain.  The  pain  of 
boil  or  carbuncle  differs  from  that  of  phlegmasia  ; 
rheumatic  pain  is  not  the  same  as  gout ;  eczema, 
herpes,  and  psoriasis,  each  causes  a  sensation  dif- 
fering from  that  of  erythema,  and  from  that  of 
each  other. 

Secondly,  the  pain  of  inflammation  will  vary 
Avith  the  part  inflamed.  Every  part  has  a  certain 
limited  number  of  sensations,  which  alone  are  pos- 
sible to  it ;  and  which  alone  can  be  excited  in 
health  or  in  disease; — subjectively,  or  objectivelj'. 
This  is  most  true  and  most  evident  in  the  case  of 
the  organs  of  special  sense. 

When  the  eye  is  diseased  there  may  be  flashes 
of  light ;  when  the  ear,  there  may  be  sounds  of 
various  kinds  ;  when  the  skin,  various  itchings  and 
smartings.  And  in  respect  of  parts  which  are  not 
specially  endowed  as  organs  of  sense,  each  has  its 
own  variety  of  feeling,  which  is  provoked  by  in- 
flammation. The  aching  of  bones  and  ligaments, 
the  stabbing  produced  by  stretching  an  inflamed 
pleura,  tho  sickening  pain  of  inflamed  testicles, 
may  be  examples. 

Moreover,  not  only  tho  sensibility  of  any  organ, 
but  its  connection  with  visceral  nerves,  will  give  a 
character  to  tho  suffering  it  occasions  when  in- 
flamed, and  an  apparent  degree  of  gravity  or  danger. 
Thus  inflammation  of  a  kidney  or  testicle  may  pro- 
duce considerable  faintness  or  nausea. 

Together  with  perverted  sensibility  there  will  be 
perverted  receptivity  of  impressions,  and  these  will 
be  transmitted  to  tho  spinal  cord,  mid  produce 
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reflex  actions.  Thus  in  inflammation  of  any  surface 
there  will  probably  be  spasm,  or  irregular  action 
of  the  surrounding  muscles  ;  —  of  the  ephmcter  m 
dysentery;  of  the  orbicularis  in  conjunctivitis; 
of  the  constrictors  of  the  larynx  in  croup,  and  so 
forth.  These  muscular  actions  form  an  important 
part  of  the  pain  of  many  inflammations,  and  aggra- 
vate the  difiiculties  of  treatment. 

In  the  third  place  the  pain  of  inflammation  may 
be  connected  with  the  intensity  of  the  hypersemia; 


mass  of  blood  may  he  raised  two  or  three  degrees  ; 
and  the  Uat  of  an  inflamed  part  may  rise  nearly  or 
quite  to  the  heat  of  iJie  general  mass  of  the  blood, 
but  not  beyond.  The  usual  heat  of  the  blood  may 
be  stated  in  round  numbers  as  100°.  In  fever, 
especially  scarlet  fever,  it  has  been  stated  to  rise  so 
hi^rh  as  1 0B°,  108°,  or  even  1 12°.  {Dateman,  On 
Cutaneous  Disease,  1819,  p.  74.)  The  wnter  has 
never  found  it  higher  than  10;i°  or  lU-i  .  inis 
increased  heat  is  due,  on  the  prevalent  chemico- 


be  connected  with  the  intensity  ot  the  hyperremia;  mc  e.  ^rincreased  oxydation  of  the  tis 

witness  the  painful  throbbmg_  ^^^^^^^^^^  \  ^  J^^'^^i^^ll^^r^f  the  perspiration,  which 

naturally  cools  the  body  by  its  evaporation.  The 


acute  inflammations,  especially  of  parts  unyielding, 
as  the  skin  of  the  hand  and  the  testicle, 


,  of  the  hand  and  the  testicle.  naturally  """f      Cvhich  he  thought  he 

In  the  fourth  place,  pain  may  depend  -  ^jjH  ^^P:^^  i 
mechanical  distention  caused  by  a  rapid  xudation  P  -  ^  t^t  inH^      ^p  ^^^^^^     ^^^^^  ^^^^ 


underneath  ligamentous  textures,  or  fascias  ;  al- 
thou<rh  the  same  parts  will  bear  a  slow  non-inflam 
mato"y  distention  to  almost  any  extent  without 
pain.  Conversely,  inflammation  of  loose  areolar 
tissue,  or  of  the  substance  of  the  lung  where  there 
is  no  distention,  is  less  painful  than  inflammation 
of  parts  that  are  themselves  unyielding,  or  bounded 
by  others  which  are  so. 

Further,  it  must  be  noticed  that,  in  some  cases 
the  pain  of  an  inflamed  organ  is  not  felt  at  the 
part,  but  at  a  distance  ;  of  which  the  instances 
commonly  quoted  are,  pain  in  the  shoulder  from 
diseased  liver;  pain  of  the  knee  from  diseased  hip, 
and  of  the  testicle  from  diseased  kidney  or  ure- 
thra These  are  illustrations  of  the  fact  that  irri- 
tation of  any  one  part  of  any  nerve  may  be  felt  at 
any  other  part  of  its  course.  . 

Closely  allied  to  pain  is  the  condition  called 
tenderness,  which  is  almost  universal  in  inflamma- 
tion, and  betokens  an  exalted  sensibility,  so  that 
any  touch  or  pressure  gives  pain.  _ 

Lastly,  it  must  be  noticed  that  pain  may  be 
aTjsent  — as  in  many  slight  inflammations  of  the 
skin,  or  pleura,  and  in  inflammations  of  a  slow 
lingering  character.  In  such  cases  it  may  be  said 
that  no  pain  is  created.  In  others,  though  created 
it  is  not  felt.    This  is  the  case  in  inflammation  ot 


Higher  than  that  of  the  blood,  as  they  have  some- 
what of  a  classical  character,  deserve  to  be  quoted 
at  some  length : —  ,    ,   ,  r  . 

''•  Experiment  I.  A  man  had  the  operation  foi 
the  radical  cure  of  the  hydrocele  perfornied  at  bt. 
George's  Hospital.  When  I  opened  the  tunica 
vaginalis  I  immediately  introduced  the  ball  of  the 
thermometer  into  it,  and  close  by  the  «de  of  the 
testicles  the  mercury  rose  exactly  to  92  .  Ihe 
cavity  was  filled  with  lint,  dipped  in  salve,  that  it 
might  be  taken  out  at  will :  the  next  day,  when 
inflammation  was  come  on,  the  dressings  were 
taken  out,  and  the  ball  of  the  themometer  mtro- 
duced  as  before,  when  it  arose  to  981°  exactly. 

"  Here  was  an  increase  of  heat  of  6j°  bu  even 
this  (heat)  was^not  equal  to  that  of  the  blood, 

^'""Experiment  II.  I  made  an  incision  into  the 
thorax  of  a  dog  ;  the  wound  was  made  about  the 
centre  of  the  right  side,  and  the  thermometer 
pushed  down  so  as  to  come  into  contact  or  nearly 
so,  with  the  diaphragm.  The  degree  of  heat  was 
101°-  a  large  dossil  of  lint  was  put  into  the  wound 
to  prevent  its  healing  by  the  first  intention,  and 
covered  over  by  a  sticking-plaster.  Tue  dog  was 
affected  by  a  shivering.    The  day  following  the 

 .    .  „         .  wa<i  extracted,  and  the  thermometer  again 

it  is  not'felt.  This  is  the  case  in  inflammation  °  '"'T^^f^.^^^Sf  degree  of  heat  appeared  exactly 
parts  whose  connection  with  the  central  organs  of    f^f  ^^oJof  The  dog  recovered."  »  *  * 

the  nervous  system  is  severed ;  and  m  cases  >°  P'^\j'^^47,33  to  argue  that  the  heat  of  an 
which  the  nervous  centres  tliemselves  are  rendered  Hunf  g  es  on  ^^g  ^^^^^^^  ^^^^  ^ 
less  sensitive  by  opium,  or  otiiernarcotic  poisons  by  m^^^^^^^  Y    ^^^^^^  i„„,ased  in 

the  abuse  of  spirits,  or  by  the  PO'^o^^d  blood  of  J  ^^^^  UeM's  seiwant,  who 

nam  IS  a  condition  of  Id.  as-  , 

hirteen  weeks,  the  seventh  time  I  held  the  ball 
f  a  thermomet'er  in  the  stream  as  it  flowed  from 
the  canula  of  the  trocar,  and  it  raised  the  nierci  ry 
to  101°  exactly  through  the  whole  time.  Twelve 
d  n  s  after  I  tapped  him  the  eighth  time;  the  water 
pa  tly  clear;  when  I  held  the  thermometer  in 
le  sCm  it  rose  to  104°.    Now  as  the  heat  of 
th  abdomen  was  104°,  we  must,  I  think  suppose 
that  the  general  heat  of  the  man  would  also  be 

other  experiments  were  made  by  provoking  in- 
flammation in  the  internal  secreting  surfaces  of 
womids;  as  the  rectum  and  vagina  of  dogs  and 
asses  ■  and  it  was  found  that  the  most  vivid  inflam- 
mation that  could  be  excited  by  injections  of 
corrosive  sublimate  did  not  raise  the  temperature 
above  that  of  the  blood  generally. 

But  that  which  was  rendered  prohab  e  bj  the 
common  instincts  of  mankind,  and  - 
neriments  of  Hunter  were  too  coarse  to  dispro>  e, 
uTich  Liebig  also  nffirraed  on  a  prion  grounds, 
namely!;rhat'the  heat  of  an  inflamed  part  is  really 


fever.  Ttri"ctly  speaking, 'pain  is  a  condition  of 
the  brain  and  spinal  cord;  not  of  the  part  af 

Secondly.  In  treating  oithe  Iwat  of  inflammation 

we  must  distinguish,  first,  the  patient's  sensa 

tions  of  heat,  which  are  often  quite  disproportionate 

to  the  reality.    Secondly,  we  may  state  it  as  a 

fact,  that  an  inflamed  part  is  generally  hotter  to 

the  touch  and  to  the  thermometer  than  parts  in 

its  vicinity.    Dr.  Spurgin  who  has  paid  great  a  - 

tentionto  this  subject,  and  has  constructed  a  lUcd 

thermometer  for  the  purpose  ot  making  accurate 

obser^^itions,  informs  the  writer  that  he  has  seen 

,    .     "     '  ,  ^,,1.  QROnver  the  chest  or  scalp  in 
the  instrument  mark  yo  ovei  uic  r 
•  a  1,-,  r%np  rase  ot  paiuful  delusion,  tlie 

inflammation.    In  one  casi.     l'  ,o 

temperature  of  the  head  was  reduced  from  95  to 
82°  in  ei-^ht-and-forty  hours  by  leeches  cooling 

pplicati^n;  and  free  pV-":  ^^IfJLurrX 
e  fdence  that  an  inflamed  part  |s  -  Uy  h  er  ban 
the  rest  of  the  body?  Uuring  n""  b 
the  authority  of  Hunter  has  been  accepted  ;  and 
what  he  believed  of  the  heat  of  inflammation  may 
be  summed  up  in  these  two  propositions :  in 
acute  inflammation  with  fever,  the  Uat  oftM  entire 


increased,  has  been  rendered  more  probable  still 
by  some  delicate  thermo-galvanic  experiments  per- 
formed for  Mr.  Simon  by  Dr.  Edmund  Montgomery. 
"An  inflamed  part  is  no  mere  passive  recipient  of 
heat,  but  is  itself  actively  calorific.  The  arterial 
blood  supplied  to  an  inflamed  limb  is  found  less 
warm  than  the  focus  of  inflammation  itself  —  the 
venous  blood  returning  from  an  inflamed  limb  he 
found  less  warm  than  the  focus  of  inflammation — 
and  warmer  than  the  arterial  blood  supplied 
to  the  limb  ;  thirdly,  the  venous  blood  return- 
ing from  an  inflamed  limb  is  found  warmer  than 
the  corresponding  current  in  the  opposite  side 
of  the  body.  Unquestionably,  therefore,  the  in- 
flammatory process  involves  a  local  production  of 
heat."  (Si7non's  Essay  mi  Inflammation,  Holmes''s 
Si/stem  of  Surgery,  vol.  i.  p.  43.) 

Thirdly.  The  redness  of  inflammation  is  a  direct 
effect  of  the  increased  afflux  of  blood,  and  of  the 
preternatural  accumulation  of  red  particles;  and  in 
various  kinds  of  inflammation  it  displays  very  dif- 
ferent appearances.  It  will  be  influenced  by  the 
natural  arrangement  of  the  blood-vessels  of  the  in- 
flamed part.  Thus,  redness  of  the  conjunctiva 
differs  in  hue  and  appearance  from  redness  of  the 
sclerotic  coat  of  the  eye.  It  may  be  uniformly 
diflfused  over  a  surface,  or  may  be  scattered  in 
minute  points,  corresponding  to  the  apices  of  the 
papillee  of  skin  or  mucous  membrane.  Secondly, 
it  will  be  modified  in  the  most  remarkable  manner 
by  the  nature  of  the  cause  which  produces  the 
inflammation,  especially  if  the  cause  be  one  which 
operates  through  the  blood.  Common  phlegmonous 
inflammation  presents  a  vivid  bluish  colour,  gra- 
dually fading  into  a  delicate  pink.  Erysipelas 
often  is  bounded  abruptly.  The  redness  in  many 
inflammations  is  of  a  dusky  or  livid  colour  ;  some- 
times arising  from  general  debility,  sometimes  from 
approaching  disintegration  or  gangrene  accom- 
panied by  a  complete  stagnation  of  blood  in  the 
capillaries.  Sometimes  the  colour  is  modified  by 
an  extravasation  of  blood  accompanying  the  exuda- 
tion, and  the  subsequent  alteration  of  the  colouring 
matter,  as  often  happens  in  boils  and  in  erythema 
nodosum.  Sometimes  the  colour  appears  modified 
by  a  peculiar  alteration  of  the  surface,  as  in  lepra, 
especially  the  syphilitic  lepra.  Suffice  it  to  state 
the  general  truth,  that  almost  every  kind  of  in- 
flammation has  something  peculiar  in  the  tint  of 
its  redness;  and  lastly,  that  there  is  one  inflam- 
mation— the  plilegmasia  alba  dolens  —  in  which  the 
absence  of  redness  in  the  parts  wh^ch  are  the  seat 
of  exudation  is  remarkable,  and  has  been  sig- 
nalised in  the  name  of  the  disease.  We  may  add 
that,  in  any  description  of  external  redness,  it  should 
always  be  noticed  whetlier  it  can  be  dispelled  by 
the  pressure  of  the  finger — that  is,  whether  the 
vessels  can  be  emptied, — and  the  degree  of  rapidity 
with  which  they  fill  again  when  the  pressure  is 
removed  should  be  noticed  likewise. 

_  F ourthly.  The  sicelling  of  inflammation  is  ob- 
Tiously  produced,  first,  by  the  hyperaimia,  or  in- 
creased afflux  of  blood  ;  secondly,  by  the  various' 
matters  which  pass  out  of  the  blood-vessels  by  rup- 
ture or  exudation;  and  what  we  have  observed 
respecting  pain  and  redness  may  be  repeated  re- 
specting swelling— namely,  that  it  will  vmy  ac- 
cording to  the  mechanical  and  vital  properties  of  the 
part  in  which  it  is  situated,  and  still  more  according 
to  the  exudation  which  is  poured  out.  There  are 
some  parts,  the  sudden  swelling  of  which  is  difli- 
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cult  or  almost  impossible,  a3bone,Iigament,and  parts 
confined  under  fascia,  whilst  in  parts  abounding  in 
loose  tissue,  swelling  may  be  rapid  and  immense. 
But  still  more  is  swelling  influenced  in  its  character 
by  the  natm-e  and  quantity  of  the  exudation.  It 
may  be  soft,  cedematous,  and  readily  pitting  under 
the  pressure  of  the  finger;  or  may  be  firm  and 
brawny,  as  in  the  case  of  carbuncle,  erythema 
nodosum,  and  phlegmasia  dolens,  in  which  the 
textures  are  infiltrated  by  almost  solid  exudation. 

To  the  fullness  of  blood-vessels,  and  interstitial 
exudation,  may  afterwards  be  added  a  swelling 
from  increase  of  the  number  and  size  of  the  elemen- 
tary parts  or  cells  of  the  inflamed  part,  in  other 
words,  by  incipient  hypertrophy  or  by  hyperplasy, 
the  first  consisting  in  enlarged  size  of  the  elements 
of  an  organ  ;  the  second  in  an  increase  of  their 
number. 

Fifthly.  That  inflammation  must  impair  the 
function  of  the  part  in  which  it  is  situated  is 
almost  obvious.  It  render's  the  exercise  of  every 
action  painful  and  difficult  at  first;  impossible, 
afterwards.  This  is  remarkablj"-  the  case  with  ex- 
cretory organs,  as  the  kidneys,  for  when  inflamed, 
their  proper  secretion  is  diminished,  and  mixed 
with  exudation  from  the  blood. 

Section  3. — Analysis  of  constitutional  symptoms  : 
nature  of  surgical fever,  orfeverishness. — The  sixth 
and  last  symptom  of  inflammation  which  we  enume- 
rated h  fever,  or,  more  properly  speaking, /etej-z's/t- 
ness,  a  condition  depending  on  certain  changes  in 
the  blood.  But  instead  of  speaking  of  changes  in  the 
blood  as  symptoms  or  accidents  of  inflammation,  we 
ought  rather  to  say  that  they  are  of  the  very 
essence,  as  we  shall  show  hereafter. 

The  relation  of  fever  to  inflammation  is  twofold. 
In  the  first  place  it  may  be  caused  by  changes 
which  occur"  in  an  injured  part.  For  example, 
even  in  a  healthy  person,  if  some  delicate  organ, 
such  as  the  eye,  or  some  portions  of  the  skin,  be 
injured  in  such  a  way  as  to  cause  severe  pain  and 
sleeplessness,  and  if  pain  and  irritation  be  kept  up 
by  any  circumstance,  we  shall  have  symptomatic 
or  traumatic  fever  in  its  mildest  degree.  There 
will  be  slight  chilliness,  some  tightness  of  the 
forehead,  thirst,  white  tongue,  and  loss  of  appe- 
tite, increased  heat  of  skin,  and  quickness  of  pulse, 
with  an  aggravation  of  the  local  mischief.  In  this 
case  we  may  suppose  that  the  composition  of  the 
blood  is  altered  by  the  irritation  of  the  nervous 
system — (and  that  a  nervous  system  irritated  bj' 
any  cause,  mental  or  bodilj',  has  the  power  of 
poisoning  the  blood,  will,  we  believe,  scarcely  be 
disputed;— or  by  changes  wrought  in  the  blood 
which  traverses  the  inflamed  or  injured  parts,  or 
stagnates  in  them. 

The  most  striking  forms  of  general  infection  of 
the  blood,  produced  by  local  inflammation,  are  those 
to  which  the  name  j^yamia  has  been  assigned,  and 
which,  from  the  researches  of  Mr.  Henry  Lee  and 
others,  have  been  proved,  experimentally,  to  be 
owing  to  the  entrance  of  diseased  fluid  "into  the 
veins.  This  is  the  nature  of  puerperal  fever 
usually  produced,  by  contamination  of  the  blood 
with  the  secretions  of  the  uterus,  or  with  poison- 
ous matter  introduced  into  the  vagina  during 
labour.  But  a  malady  identically  the  same  may 
follow  an  amputation  or  operation,  which  Pro- 
fessor Simpson  has  described  as  surgical  fever. 
But  whether  the  case  bo  one  of  the  slightest 
feverishncss  from  pain  and  loss  of  sleep,  or  the  most 


INFLAMMATION. 


14 

fearful  pyeemia,  alteration  of  the  blood  seems  to  be 
the  essential  condition. 

This,  then,  is  fever  symptomatic  of  infl.mma- 
tion.    But  in  a  second  series  of  cases  the  fever  is 
the  starting-point.     The  blood,  either  by  spon- 
taneous decomposition,  or  by  infection  with  a 
poison,  or  defective  purification,  becomes  deranged, 
and  a  local  inflammation  is  set  up  in  consequence. 
This  is  well  exemplified  in  the  common  hospital 
erysipelas,   whether   attacking   the  scalp   or  a 
wounded  part..  Here  the  first  symptom  is  shivering 
and  fever;  the  local  hyperasmia  and  exudation  fol- 
low, and  this  is  the  case  in  all  idiopaiUc  inflam- 
mations. ,  •      1  •  1, 
There  is  yet  a  third  series  of  cases,  in  which 
fever  (i.  e.  a  diseased  state  of  blood)  is  first  pro- 
duced by  a  local  inflammation,  and  then  pro- 
duces fresh  inflammations  in  other  parts.  No 
other  mode  of  accounting  for  some  of  the  phe 
nomena  of  what  is  called  pya;mia  exists,  than  the 
supposition  that  definite  substances  in  solution 
find  their  way  into  the  blood.    "  To  this  class, 
says  Virchow,  "  belongs  that  metastatic  pleurisy 
which  developes  itself  without  any  metastatic 
abscesses  in  the  lungs— that  seemingly -rheumatic 
articular  affection  in  which  no  distinct  deposit  is 
found  in  the  joints— that  dlfinse  gangrenous  in- 
flammation of  the  subcutaneous  connective  tissue, 
which  cannot  well  be  accounted  for  unless  we  sup- 
pose a  more  chemical  mode  of  infection.  Here 
we  have,  as  may  be  seen  in  cases  of  variolous  and 
cadaveric  infection,  to  deal  with  a  transference  oi 
corrupted  icliorous  juices  inio  the  hody  ;  and  we 
must  admit  the  existence  of  a  dyscrasia  {icliorous 
infection)  in  which  this  ichorous  substance,  which 
has  made  its  way  into  the  body,  displays  its  effects 
in  an  acute  form  in  the  organs  which  have  a  special 
predilection  for  such  matters."    {Virchow,  op.  cit. 

p.  215.)  ,  ,  , 

As  this  subject  may  be  rendered  obscure  by  the 
condensed  form  in  which  the  writer  is  compelled 
to  express  himself,  and  as  a  correct  understanding 
of  the  manner  in  which  local  and  constitutiona 
symptoms  depend  on  each  other  is  of_  the  most 
vital  consequence  to  every  one  who  desires  to  be 
a  successful  practitioner,  let  us  recapitulate  a  little. 

Inflammation,  in  the  true  sense  of  the  word, 
involves  local  symptoms  and  constitutional;  the 
latter  of  which  are  designated  by  the  terms  /wfiJ'- 
islmess,  or  traumatic,  or  symptomatic,  or  ir^mma- 
tory  fever,  ov  pyrexia. 

in  some  cases  the  local  symptoms  are  the  tirst, 
as  in  the  case  of  injuries  which  inflame.  And  in 
these  cases  those  blood-changes,  which  constitute 
feverishness,  may  be  caused  either  by  nervous  irri- 
tation, or  by  the  introduction  into '  the  blood  ot 
fluids  vitiated  by  the  injury  and  its  consequences. 
-  An  example  of  this  last-mentioned  cause,  at  its 
climax,  is  to  be  found  in  pycemia. 

In  other  cases,  a  change  in  the  blood  and  consti- 
tutional symptoms  precede  all  local  symptoms,  as 
in  all  idiopathic  inflammations. 

In  others,  again,  a  diseased  state  of  Woo-^-  P™" 
ducpd  by  one  local  injury,  is  the  cause  of  fresh  in- 
flammation elsewhere.  .  ,  , 

In  any  case  fever  seems  to  involve  the  follow-, 
ing  poinfs-lst,  the  presence  of  some  deleter  o  s 
matter  in  the  blood;  2nd,  a  series  of  operations 
for  getting  rid  of  the  unwholesome  blood-matcnai, 
partly  by  increased  oxydation,  partly  by  climniation, 
either  through  the  natural  excretory  glands,  or 


through  the  medium  of  a  local  inflammation,  which 
is  ill  reality  an  excretory  organ  extemporised 
The  palpable  phenomena  of  fever  are  these  :  -— 
1st.  Shivering,  which  is  sometimes  accompanied 
by  a  real  diminution  of  heat,  sometimes  appears 
to  be  a  subjective  sensation  only.  Its  real  nature 
is  quite  unknown,  but  it  evidently  shows  the 
moment  when  changes  in  the  blood  commence. 

Unknown  though  its  nature  be,  there  is  no  one 
symptom  met  with  in  the  range  of  surgical  and 
medical  practice  which  is  of  deeper  and  more 
universal  importance.  Muscular  tremors,  with  sen- 
sation of  cold,  which  constitute  shivering,  evi- 
dently refer  to  the  nervous  system  as  the  part 
immediately  affected.    They  may  be  produced, 
apparentl}^  by  some  causes  which  operate  directly 
on  the  nervous  system,  and  by  others  which  act 
through  the  blood".    Of  the  first  set  we  may  men- 
tion the  direct  application  of  cold,  depressing  pas- 
sions, agitation  of  mind  generally,  and  any  actions 
affecting  sensitive  parts,  as  the  dilatation  of  the 
OS  uteri,  and  the  introduction  of  bougies;  and,  above 
all,  irritation  of  the  stomach.    Of  the  second  set 
we  may  say  that  anything  which  suddenly  alters 
the  composition  of  the  blood,  whether  from  with- 
out or  within,  is  liable  to  cause  shivering.  As 
we  have  already  said,  in  article  Auscess,  it  sho\ys 
the  beginning  of  an  inflammation;  and  it  may,  in 
the  progress  of  the  disease,  show  the  time  when 
some  fresh  blood  alteration  is  taking  place.  l<or 
instance,  a  patient,  three  days  after  a  severe  bum 
was  seized  with  shivering,  which  was  the  first 
symptom  of  scarlet-fever  which  followed.^  But  the 
chief  alteration  which  additional  shivering  shows 
in  the  process  of  an  inflammation  is  the  occurrence 
of  suppuration,  and  the  probable  absorption  into 
the  blood  of  liquefied  exudation  from  the  seat  ot 
disease.    (See  art.  Abscess.)  ,     ,     cc  . 

"  Rio-ors,"  says  Hunter,  "  seem  to  be  tbe  etlect 
of  any  new  action  on  the  constitution,  and  not  at 
the  commencement  of  a  disease  only.  They  show 
plainly  the  commencement  of  some  new  action. 
(Lectures,  in  Palmer's  Edition,  vol.  i.  p.  3(9.) 

Of  the  precise  nature  of  the  change  which  causes 
shivering  we  know  nothing.  Yet  that  it  is  con- 
nected  with  some  interruption  to  the  production  of 
animal  heat  is  palpable  from  the  very  great  cold- 
ness of  surface,  and  the  other  pl'e"^^"; ,°  ^.^.^ 
cold  stage  when  severe,  which  .are  ^'^ 
the  symptoms  caused  by  S^'f  f 
from  the  body-blueness,  and  lividity,  .and  shrink- 
inir  of  bulk  of  the  extremities,  great  oppression  of 
the  breathing,  and  intense  congestive  headache 

Vomiting,  also,  is  a  symptom  often  associated 
^vith  shivering,  in  diseases  attended  with  especual 
blood  taint;  but  not  often  at  the  commencement  of 
ordinary  inflammation.  r i 

Of  the  finnl  purpose  of  shivering,  or  of  the  share 
which  it  takes  in  producing  the  subsequent  phe- 
nomena, we  know  nothing;  and  it  would  add 
nothing  to  our  knowledge  were  we  to  imitate  the 
older  surgeons,  who  speak  of  nature,  a  armed  at 
■the  invasion  of  a  foe,  and  calling  in  all  her  forces, 
a  into  the  citadel,  to  defend  the  vital  parts. 
Metaphor  has  never  been  of  much  service  to  me- 

2nd.  Post  horrorcm,  pulsiis  frequens,  Vicc(xi\ng 
to  the  unsurpassable  definition  ot  Cullen.  The 
pulsations  of  the  heart  are  often  raised  to   00  , 
I  lono  or  even  140°.    The  character  of  the  pulse  as 
fci?  ;t  the  wri.t,  whether  full  or  mall,  hard  or 


soft,  tense  or  wiry,  or  jerking,  depends  on  the 
vital  condition  of  the  system,  and  points  to  impor- 
tant points  in  prognosis  and  treatment. 

3i'd.  With  increased  frequency  of  pulse,  in- 
creased frequency  of  respiration  is  combined.  In 
children,  in  pure  febricula,  the  writer  has  observed 
the  respirations  to  be  CO  in  the  minute. 

4th.  The  heat  of  the  body  is  raised  from  100^  or 
101°  to  104'',  or  higher.  This,  considered  toge- 
ther with  the  increased  rapidity  of  circulation  and 
respiration,  seems  to  give  rise  to  an  increased 
oxydation  of  the  blood  elements,  and  probably, 
according  to  the  chemist  Simon,  of  the  blood  cor- 
puscles. 

Sth.  The  skin  is  dry  as  well  as  hot;  the  mouth 
dry,  with  considerable  thirst;  the  urine  and  alvine 
secretions  scanty.  This  imperfect  elimination  of 
water  is  remarkable,  and  utterly  inexplicable.  Ap- 
petite is  deficient;  but  there  is  usually  a  craving 
for  water  and  acid  frnits. 

6th.  The  nervous  system  is  deranged,  as  is 
proved  by  headache,  difficulty  of  collecting  the 
thoughts,  delirium  during  the  night,  and  universal 
lassitude. 

7th.  The  urine  shows  remarkable  changes.  Be- 
fore an  idiopathic  inflammation  the  writer  believes 
that  it  will  very  often  be  found  unusually  pale 
and  copious,  yet  sometimes  before'the  disease  it 
becomes  scanty  and  high-coloured;  during  the  dis- 
ease it  is  almost  always  so;  as  the  disease  declines 
it  deposits  copious  sediments  of  lithates,  variously 
coloured,  which  are  probably  the  representatives 
of  the  blood  elements  that  have  undergone  oxyda- 
tion, and  which  constitute  the  critical  sediments  of 
the  older  physicians.  Besides,  in  the  earlier  stage 
of  inflammations  and  fevers,  the  urine  often  contains 
serum  (as  evidenced  by  tlie  coagulation  of  its  albu- 
men by  heat),  and  fibrinous  casts  of  its  tubules, 
caused  by  congestion  and  exudation.  "  The 
following,"  says  Simon,  "are  the  general  charac- 
teristics of  the  urine  in  inflammatory  afltections. 
The  urine  is  darker  than  usual,  and  is  of  a  yellow- 
brown,  or  reddish-brown  tint  ;  it  has  an  acid 
reaction,  and  is  generally  of  a  high  specific  gra- 
vity. With  respect  to  its  most  important  con- 
stituents the  urea  is  either  absolutely  increased, 
or  is  at  the  ordinary  physiological  average,  or  may 
be  a  little  below  it;  tiie  uric  acid  is  always  ab- 
solutely increased,  and  so  are  the  extractive 
matters,  especially  the  alcoholic  extract;  the  salts 
are  always  absolutely  diminished,  especially  the 
chloride  of  sodium;  the  sulphates,  on  the  other 
hand,  either  approximate  to  the  physiological 
average,  or  are  not  far  below  it.  {Simon,  Ani- 
mal Chemistry,  Sydenham  Soc.  Lond.  1846,  vol.  ii. 
p.  208.) 

"  Assuming,  as  the  means  of  numerous  analyses, 
that  the  urea  constitutes  39  per  cent,  of  the  solid 
residue  of  normal  urine,  I  liave  found  it  as  high  as 
46-8  in  inflammatory  affections,  (In  abdominal 
typhus,  with  a  quick  small  pulse,  I  have  seen  it  as 
low  as  22.) 

"The  physiological  avprage  of  uric  acid  may  be 
placed  at  1-5  percent  of  the  solid  residue.  In 
the  phlogoses  I  have  observed  it  amount  to  nearly 
3;  and  Becquerel  even  found  it  rise  as  high  as 
o'O.  The  quantity  of  extractive  matter,  &c.,  which 
lu  normal  urine  amounts  to  23-5  of  the  solid 
residue,  rises  in  inflammations  to  43.  Tlio  fixed 
suits  which,  in  healthy  urine,  constitute  about  25 
per  cent,  of  the  solid  residue,  diminish  here  to  12, 


INFLAMMATION.  15 

The  sulphate  of  potass,  which  in  healthy  nrine 
forms  about  10  per  cent,  of  the  solid  residue,  I 
found  to  vary  in  inilammation  between  7  and  9. 

"  The  composition  of  the  urine  becomes  changed 
if  much  blood  is  abstracted  during  the  progress  of 
the  inflammation.  It  becomes  clearer,  specifically 
lighter,  and  the  amount  of  urea  decreases  absolutely 
and  relatively. 

"At  the  height  of  the  inflammation,  or,  perhaps, 
it  would  be  better  to  sa)',  at  the  time  when  the  fever 
puts  on  the  synochal  type  most  strongly,  the  urine 
is  usually  clear  and  deeply  coloured.  It  subse- 
quently forms  a  sediment  of  a  yellow  or  red  colour, 
composed  of  uric  acid  and  urates." 

The  chlorides  in  the  urine  are  of  great  import- 
ance in  semeiolog3',  and  especially  their  diminution. 
The  chloride  of  sodium  often  almost  entirely  dis- 
appears, especially  in  inflammation  during  the  exu- 
dation stage.  In  pneumonia  the  chloride  of  sodium 
furnishes  a  scale  of  the  progress  of  the  disease. 
In  the  height  it  disappears,  in  the  absorption  stage 
it  returns.  The  same  is  the  case  in  typhoid  diar- 
rhoja,  and  in  cholera.  (Franc/col  unci  Ravoth,  Uro- 
scopie,  Berlin  18.50,  p.  19.) 

Dr.  Paikes  speaks  of  the  remarkable  increase  of 
the  urea  and  uric  acid,  the  representatives  of  the 
nitrogenous  tissues  in  "febrile  urine;"  and  as 
very  little  food  is  taken,  it  is  evident  that  these 
proceed  from  the  patient's  own  tissues,  which  are 
wasting.  The  pigment,  also,  supposed  to  proceed 
from  metamorphosis  of  the  blood-cells,  is  in- 
creased, as  are  likewise  the  sulphur  compounds, 
whether  oxydised  or  unoxydised.  {On  the  Urine 
in  Health  and  Disease,  by  E.  A.  Parkes,  M.D 
Sec,  Lond.  1860,  p.  300.) 

_  The  disappearance  of  chlorides  from  the  urine 
m  pneumonia  has  been  particularly  studied  by 
Dr.  Lionel  Beale,  whose  attention  was  called  to  it 
by  the  published  researches  of  Redtenbaoher.  It 
appears,  as  the  result  of  Dr.  Beale's  enquiries,  that 
the  chloride  of  sodium  disappears  from  the  urine 
entirely,  at  or  about  the  period  when  the  lung  be- 
comes hepatised.  The  absence  of  this  salt  from 
the  urine  sho-#s  that  it  is  deficient  in  the  blood, 
or  at  least  that  the  blood  contains  loss  than  its 
normal  quantity.  Notwithstanding  this  deficiency 
m  the  blood  and  urine.  Dr.  Beale  shows  that  the 
sputa  in  pneumonia  contain  a  greater  quantity  than 
healthy  pulmonary  mucus  does,  and  that  the  hepa- 
tised lung  tissue  contains  more  than  the  healthy 
iung  does.  Sonn  after  resolution  of  the  inflamma- 
tion the  chloride  becomes  restored  to  the  urine,  and 
olten  in  considerable  quantity;  and  at  this  period 
the  serum  of  the  blood  is  found  to  contain  a 
greater  amount  of  chloride  than  in  health."  From 
these  facts  it  is  not  unfair  to  conclude  that,  during 
the  stage  of  hepatisation,  there  exists  a  preter- 
natural attraction  in  the  lung  for  the  chloride;  and 
that  -when  the  disease  ceases  tin's  attraction  ceases 
likewise,  and  the  salt  is  restored  to  the  blood,  and 
appears  in  the  urine  as  usual. 

Dr.  Beale  shows  that  "  a  large  quantity  of 
chloride  of  sodium  is  usually  present  wherever 
active  cell  developcmont  is  going  on;  tliat,  for 
example,  the  growing  femur  of  a  six  months' 
foetiiB  contains  more  than  1 0  per  cent,  of  chloride 
according  to  Lehman,  whilst  the  ash  of  the  same 
hone  in  the  adult  contained  from  0'7  to  I'S  per 
cent.;  and  that  those  secretions  which  contain 
abundance  of  cell  growth  contain  far  more  chlo- 
ride t)han  those  whose  secretions  contain  little  or 
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no  cell  growth.  Henco  lie  infers  that  the  pre- 
sence of  abundance  of  this  salt  may  fairly  be  ex- 
pected in  those  pathological  changes  in  which  cell 
formation  takes  an  active  port,  since  diseased 
actions  are,  doubtless,  governed  by  the  same  laws 
as  the  healthy,  although  under  different  circum- 
stances. {Lionel  S.  Beale,  M.B  On  the  Dmmu- 
tion  of  Chlorides  in  the  Unne,  Med.  Chir.  Tmns. 

vol.  XXXV.  1852.)  ,  ,    .         »   •  „ 

8th.  The  state  of  the  blood  during  acute  intlan> 
mation  has  always  been  considered  to  afford  the 
stronjrest  evidence  that  this  fluid  takes  an  impor- 
tant part  in  the  disease,  either  primary  or  se 

'^°"Th7reader  does  not  need  to  be  reminded  that 
healthy  blood  drawn  from  a  vein  soon  coagulates 
into  a'raass  of  gelatinous  consistence  and  uniform 
red  colour.  After  this  a  spontaneous  separation  takes 
nlace  Drops  of  a  clear  or  yellowish  serum  begin 
to  ooze  out  from  the  surface  and  edges,  and  soon 
the  uniform  red  mass  divides  i^to  two  portions -- 
serum  and  crassamentum,  J^'^'T, 
contains  the  albumen  and  salts ;  the  latter  the 
fibrine  and  solid  particles,  red  and  white. 

The  mechanism  of  coagulation    according  to 
Mr.  Wharton  Jones,  who  has  studied  this  subjec 
,nore  minutely  than  any  living  fy^'^^^f'^^J 
follows  —The  red  blood  corpuscles  arrange  them- 
selvTbya  sort  of  mutual  attraction,  into  rows, 
resembling  rows  of  pieces  of  money;  and  the  in- 
Sement  of  these  rows  forms  a  sort  of  network, 
iniforiSy  diffused  throughout       I  quor  sangmnrs 
oriEi  (the  fluid  part  of  the  Wood  containmg  he 
serum  and  fibrine).     Next,  the  fibnne  of  the 
iS  sanguinis  solidifies,  this  being  the  essential 
co^Xion  of  coagulation;  and  lastly,  the  fibrine 
conta  lin.  the  red  particles  with  it  contracts  itself 
Td  squee^zes  out  much  of  the  serum  from  the  solid 
clot  which  floats  therein.  _  „.,t;™t 

The  blood  drawn  from  the  veins  of  a  patient 
labouring  under  acute  inflammation  almos  imme- 
•  diately  displays  on  its  surface  a  bluish  or  yellowish- 
wh  flaye'r  o'f  liquid,  the  colour  of  when<^e 
inflamed  blood  was  formerly  called  srzey  Thi 
layer  forms  the  surface  of  the  blood  when  it  has 
Sn4  solid,  both  before  and  after  the  clo^  h^^^^^ 
senarated  from  the  serum.     It  generally  conti.  cts 
o-'as  to  make  the  upper  surface  of  the  clot  smaller 
than  the  lower  and  concave.    From  the  colo m 
of  this  layer,  and   from  its   concavity,  blood 
which  present  these  appearances  is  commonly 
Rjiid  to  be  huffed  and  cupped. 
"  The  explanation  given  by  Mr.  Wharton  Jones 
of  this  phenomenon  is  as  follows  :-The  red  cor- 
puscles of  inflamed  blood  have  their  mutual  attrac- 
Ln  much  increased,  so  that  ^ley  form  themselv  s 
into  rolls  much  more  quickly  tJfs 
blood  do;   for  example,  in  healthy  blood  this 
c  We  takes  place  in  half  a  minute,  m  inflamed 
btd  almost  instantaneously.    By  virtue  more 
over  of  the  same  increased  attraction,  the  net- 
vodc  of  td  Corpuscles  begins  to  conU.ct  itself 
and  to  sink  in  the  flu  d  plasma         «  f  ^^^^ 
adulation  of  the  llbrine  has  begun  :  hence  t  lea  cs 
a^layer  of  plasma,  or  liquor  sangiunis    t  the  s u 
face,  colourless,  as  was  described  'l^ 
^d^yl.ibingt.imanyy^ago  ^ 

Trails,  vol.  xvi.  llioi.)     J-"'*  r      3  ,1  „ 

the  bluish  sizey  layer  we  have  spoken  of,  and 
fibrine  of  this  forms  the  buffy  coat.  . 

There  are  many  other  conditions  which  were 


INFLAMMATION. 

formerly  supposed  to  have  a  share  in  the  produc- 
tion of  the  buffy  coat.     For  example;  inflamed 
blood  usually  coagulates  more  slowly  than  healthy 
blood  does.    This  was  abundantly  shown  by  the 
experiments  of  William  Hewson,  whose  "  Inguirg 
into  the  Froperiies  of  the  Blood  "  is  a  model  of  preci- 
sion in  language,  and  well  deserves  the  place 
which  it  holds  as  a  medical  classic  to  the  present 
day   Hewson  well  knew  that  "  the  size  is  merely 
the  coagulable  lymph,  separated  by  the  subsidence 
of  the  red  particles,  as  will  appear  evident  to 
any  one  who  will,  as  Sydenham  directs,  move  a 
finger  or  a  teaspoon  through  the  blood  when  he 
observes  its  surface  becoming  transparent  tor  in 
this  case  the  blood,  that  otherwise  would  have 
been  sizey,  will  now  have  a  natural  appearance, 
or  be  without  size,  from  the  red  particles  being 
prevented  from  subsiding.;'     (Hewson,  E^en- 
mental  Inquiries,  Lend.  1772,  p.  38.) 

And  Hewson  proved,  by  repeated  observation, 
that   inflamed   blood   is  slow    in  coagulating. 
"Where  there  was  no  size,"  he  observes,  it 
was  found  to  coagulate  completely  in  seven  nu- 
nutes;  but  in  one  of  the  others,  where  the  size 
was  very  thick,  it  did  not  completely  coagulate  m 
iiss  than  an  hour  and  a  half."    But  he  knew 
perfectly  well  "  that  something  more  than  merely 
a  lessened  disposition  to  coagulate  is  necessary  for 
the  forming  of  the  crust  or  size;"  for  ^d^^J^ 
experiment  of  confining  a  portion  of  blood  (by  t^^o 
ligatures)  in  the  jugular  vein  of  a  dog,  and  asce  - 
tained  that,  though  it  was  slow  in  coagulating,  it 
presented  no  vestige  of  a  buffy  coat. 

Increased  specific  gravity  of  the  globules,  and 
increased  tenuity  of  the  plasma  are  conditions  to 
which  the  formation  of  the  buff  has  been  ascribed; 
but  the  former  is  not  proved,  and  the  latter  ren- 
dered improbable  by  the  experiments  of  Whar  on 
Jones  and  others,  which  tend  to  show  that  the 
subsidence  of  the  red  particles  is  F;nio  ed  by 
whatever  renders  the  blood  more  viscid.  ( IF/wr- 
ton  Jones,  in  British  and  Foreign  Medical  Reviexo 
April  1844;  and  Asiley  Cooper,  Prize  Essay  On 
tZ  State  of  the  Blood  and  Blood-vcsseh  zn  Inflam. 
mation,  Guy's  Hospital  Reports,  New  Series, 

'°  We"iustnot  overlook  the  important  part  wluch 
tJwhite  corpuscles  of  the  b  ood  ake  'u^l-  ^ °  [ 

'""^T'' sJj:  ^ot  "t  the 

r  holo    a  elits'of  blood  are  perceptible  to 
the  Waided  eye,  viz.,  the  red  corpuscles  and  the 
fibrine    But  the  colourless  corpuscles,  whenever 
are  present  in  considerable  numbers,  become 
d  Stlv  manifest  to  the  practised  eye.  They 
fnv  ti  e  qualities  of  viscosity,  M  causes  them 
S  tend  to  adhere  to  the  coats  of  the  vessels  and 
:       1,  ntl,<.r     Hence  when  there  exists  a  laige 
0   colon"  ss  corpuscles,  in  the  blood  and 
da",  occurs  as  it  does  in  ordinary  cases,  after_  a 
Gradual  weakening  of  the  propelling  force,  the 
£  less  corpuscles  collect  in  vessels  of  everj 
dcsc  ption  into  small  heaps,  and  generally  lie 
upon  the  outside  of  the  later  formed  blood-clot 
So  "iso  after  venesection,  the    red  corpuscles 
subside  first,  and  most  deeply,  the  w;lute  cor- 


to  the  under  side  of  the  buflTy  coat.  Hence, 
Piorry,  who  was  the  first  to  observe  this  appearance, 
but  completely  misinterpreted  it,  seeing  that  he 
referred  it  to  an  inflammation  of  the  blood  itself 
(hajmitis),  and  established  the  doctrine  of  py»mia 
upon  it,  termed  this  form  of  buffy  coat  critsla 
granulosa.  It  really  consists  of  nothing  more 
than  large  accumulations  of  colourless  corpuscles." 
(Firchoiv,  Op.  cit.  p.  155.) 

So  far  concerning  the  visible  properties  of  the 
blood.  Now  we  must  mention  the  changes  in 
composition  which  have  been  detected  by  modern 
chemists. 

We  must  refer  to  the  article  Blood  for  a 
detailed  account  of  the  Composition  of  this  Fluid 
in  Disease  and  Health.  Here  we  must  remark  in 
starting  that,  so  complex  is  this  fluid,  and  so  little 
at  present  does  our  knowledge  penetrate  into  the 
mysteries  of  its  composition  and  changes,  that  it  is 
dangerous  to  be  too  positive  as  to  the  facts,  and 
still  more  so,  to  rely  so  much  upon  any  inferences 
derived  from  them  as  to  let  them  form  the  basis 
of  treatment. 

The  following  summary  of  the  changes  in  blood 
during  inflammation  is  given  by  Becquerel  and 
Rodier:  — The  specific  gravity  is  alwavs  below 
the  natural  standard;  the  globules  alwaj's  dimin- 
ished; the  fibrine  invariably  increased;  an  in- 
crease, which  commences  with  the  invasion  and 
declines  with  the  subsidence  of  the  inflammation  • 
the  amount  of  which  is  proportionate  to  its  in- 
tensity and  severity;  which  exists  in  greatest  de- 
gree in  acute  articular  rheumatism,  yet  exists  in 
all  cases,  whether  inflammation  be  the  original 
disease,  or  whether  it  spring  up  as  an  accidental 
complication  ;  which  is  not  diminished  by  blood- 
letting, nor  disappears  until  the  inflammation  sub- 
sides.   The  cholesterine  and  fatty  matters  are 
increased,  the  albumen  diminished.  {Pathological 
Chemistry,  Trans,  ly  G.  T.  Spear,  M.D.,  Lond. 
1857.)    (See  Hyperinosis.) 

But  whence  the  fibrine.?  whence  the  hyperi- 
nosis?   Various  views  on  this  point  will  be  found 
in  articles  Blood,  Hyperinosis,  &c.,  to  which 
must  be  added  Virchow's  doctrine,  that  excess  of 
fibrine  does  not  arise  from  primary  changes  in  the 
blood,— oxydation,  for  example,— but  that  it,  as  well 
as  a  superabundance  of  colourless  corpuscles,  is 
the  work  of  the  lymphatic  glands.    "  That  the 
fibrine  in  the.  blood  itself,"  says  Virchow,  "is 
produced  by  a  transformation  of  the  albumen  is  a 
chemical  theory  which  has  no  other  evidence  in 
Its  favour  than  the  fact  that  albumen  and  fibrine 
have  a  strong  chemical  resemblance,  and  that  on 
comparing  the  questionable   formula  for  fibrine 
^ith  the  equally  questionable  formula  for  albumen. 
It  IS  very  easy  to  imagine  how,  by  the  abstraction 
ot  a  couple  of  atoms,  the  transition  from  albumen 
to  fibrine  might  be  effected.     But  our  bein^  able 
in  this  manner  to  deduce  one  of  the  formulfc°  from 
the  other,  does  not  afford  the  slightest  proof  that 
an  annlogo.is  transformation  occurs  in  the  blood 
tt  may  possibly  take  place  in  the  body,  but  even 
then  It  would  at  any  rate  be  more  probable  that 

Lm'^r^'ru''"'''"'^  '-^'"^  f'-om 

tnem  the  fibnnowas  conveyed  away  into  the  blood 
%  means  of  the  lymph."  Arinc  generally, 
«r«-     occurs  in  the  body,  eHends  to  the  blood, 

sua  to  l.e  regarded  as  an  c.m-etiou  from  Ike  blood, 
'tZt\  ^""^  r^'"^>'°"-'  "  Whilst  it  hod  pre- 
?'o  slybeen  the  custom  to  regard  the  altered  com- 
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position  of  the  blood  in  inflammation,  as  a  con- 
dition existing  from  the  very  outset,  and  especially 
denoted  by  a  primary  increase  in  the  fibrine    I  " 
says  Virchow,  "have,  on  the  contrary,  shown  the 
causes  to  be  an  occurrence  depending  on  the  loc-il 
inflammation.     Certain  organs  and  tissues  have 
inherent  in  them,  in  a  higher  degree,  the  power  of 
jjroducing  fibrine,  and  of  forming  the  increase  of 
large  quantities  of  fibrine  in  the  blood,  whilst 
other  organs  are  by  far  less  adapted  for  its  produc- 
tion.   I  have,  moreover,  pointed  out  the  fact,  that 
these  organs  which  with  especial  frequency  exhibit 
the  peculiar  conformation  of  a  so-called  phlogistic 
state  of  the  blood  with  a  local  inflammation,  are 
generally  abundantly  provided   with  lymphatic 
vessels  and  connected  with  large  masses  of  lym- 
phatic glands;   whilst  all  these  organs  which 
either  contain  very  few  lymphatics,  or  in  which 
those  vessels  are  scarcely  known  to  exist,  do  not 
exercise  any  influence  worth  naming  upon  the 
amount  of  fibrine  in  the  blood."    The  brain  con- 
tains no  Ij'mphatics,  or  nearly  none  ;  in  inflam- 
mation of  the  brain  the  phlogistic  crasis  is  not 
niet  with  ;  — the  respiratory  organs  are  provided 
abundantly  with  lymphatics,  and  it  is  in  inflam- 
mation of  those  organs  that  the  bufty  coat  is  most 
evident.    (Op.  cit.  p.  162.)     Lymph  contains  a 
Jibnnogenous  substance  ;  a  substance  difi'ering  from 
ordinary  fibrine  in  that  it  requires  exposure  to  the 
air,  more  or  less  prolonged,  before  it  coagulates. 
Hut  this  is  a  substance  which  is  foimd  in  the 
blood,  and  which  communicates  to  that  fluid  its 
own  slowness  of  coagulation,  especially  in  inflam- 
mations of  the  respiratory  organs.    The  ordinary 
slow  coagulation  of  inflammatory  blood  is  thus 
according  to  Virchow,  due  to  the  admixture  of 
the  slowly  coagulating  imperfect  fibrine  brought 
in  by  the  lymphatics  ;  and  whilst,  in  some  cases, 

the  blood  is  remarkably  slow  in  coagulating,  

possibly  even  a  week,— in  others  there,  are  °two 
coagulations,  one  early  and  one  late.  Altogether, 
with  regard  to  hyperinosis,  Virchow  concludes  that 
an  increased  supply  of  lymphatic  fluid  is  intro- 
duced into  the  blood,  and  that  the  matters  which 
are  afterwards  found  in  the  blood  are  not  the  pro- 
ducts of  an  internal  transformation  of  its  consti- 
tuents, and  that  therefore  the  original  source  of  the 
librme  must  not  be  sought  for  in  the  blood  itself 
but  in  those  parts  from  which  the  lymphatic  vessels 
convey  the  increased  supply  of  fibrine." 

The  above,  then,  are  the  constitutional  symp- 
toms present  in  a  typical  form  of  inflammation. 

Section  4:.~General  account  of  progress  and 
results  0/  i?iflammation.—We   liave  selected  as 
the  type  of  acute  inflammation  a  case  of  injury  by 
which  the  nutrition  of  some  part  is  deranged,  occur- 
ring in  a  patient  who  has  irritated  the  injured  part, 
and  whose  blood  is  in  such  a  state  that  inflammation 
takes  the  place  of  repair,  properly  so  called.  All 
the  local  symptoms  of  inflammation  are  developed  — 
heat,  pain,  tenderness,  redness,  swelling,  and  im- 
paired function;  and  all  the  constitutional  symp- 
toms,   as   feverisliness,  dry  skin,  thirst,  quick 
pulse,  and  the  remarkable  changes  in  the  blood  and 
urine  that  have  been  described.    But  acute  in- 
flammation can  neither  persist  indefinitelv,  nor 
exist  long  without  leading  to  important  results- 

and  the  results  which  may  ensue  are  these:   ' 

The  leading  phenomena  of  inflammation  are 
hyperamia,  i.e.  lilood-vcssels  turgid  with  blood 
and  exudation.    Theoretically,  it  is  supposed  that 
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serum  alone  is  first  exuded,  and  this  exudation  con- 
stitutes injiammatorii  oedema,  Tliere  arc  some  in- 
flammations of  wliicli  serous  exudation  constitutes 
the  most  remarlcable  phenomenon,  as  the  cedema 
glottidis,  hydrocephahis,  pemphigus,  &c.  aud  in 
which  fibrinous  exudation  is  doubtful.  In  all  in- 
flammations the  outskirts  of  the  inflamed  part  are 
copiously  infiltrated.  Thus  serous  exudation  may 
be  considered  the  first  of  the  results  or  effects  of 
inflammation. 

The  cases  are  rare,  however,  in  which  the 
serum  is  exuded  without  its  share  of  that  fibrine, 
the  increased  quantity  of  which  is  so  constant  a 
characteristic  of  inflamed  blood;  and  when  the 
serum  with  fibrine  has  been  exuded,  the  latter 
solidifies  partially,  and  constitutes  the  substance 
of  the  inflammatory  swelling.  The  exudation  and 
coagulation  of  fibrine  constitute  the  adhesive  stage 
of  inflammation,  or,  as  it  is  technically  called,  ad- 
hesive inflammation,  which  may  be  classed  as  the 
second  effect. 

Now,  if  the  inflammation  have  proceeded  no  fur- 
ther, it  may  pass  into  that  happiest  result  %ybich  is 
known  by  the  technical  term  resolution,  which  con- 
sists in  complete  subsidence  and  recovery.  It  will 
be  our  duty  in  a  subsequent  section  to  point  out 
the  manner  in  which  this  may  be  promoted  by  art, 
in  the  cases  in  which  it  is  possible,  for  it  is  not 
possible  in  all  inflammations  ;  some  run  their 
course  without  possibility  of  resolution.  Neither 
is  it  possible  in  any  inflammation,  if  the  exudation 
have  undergone  certain  changes.  When  it  occurs, 
the  local  symptoms  gradually  vanish ;  and  at  the 
same  time  the  skin  becomes  moist  and  cool,  the 
urine  is  more  copious,  and  deposits  a  sediment, 
usually  brick-red  or  lateritious  ;  sleep  and  appetite 
return,  pain,  swelling,  and  tenderness  vanish. 

So  soon  as  the  blood  is  relieved  of  the  material, 
•whence  the  exudation  proceeds,  and  local  irritation 
is  abated,  the  hyperajmia  ceases,  the  exuded  mat- 
ters are  absorbed  (see  Absorption),  and  the  pa- 
tient is  convalescent. 

If  the  fibrinous  part  of  the  exudation  be  inca- 
pable of  being  quickly  absorbed,  it  remains  in  a 
more  or  less  solid  lump,  constituting  induration,  or, 
as  the  ancients  called  it,  scirrlms,  or  in  bands  of 
adhesions,  and  undergoing  a  process  of  development 
into  fibro-plastic  cells,  which  result  in  the  for- 
mation of  a  kind  of  fibrous  tissue.  (See  Adhe- 
sion.) 

In  the  indurations,  thickenings,  opacities,  and 
interstitial  deposits,  produced  by  the  remains  of 
inflammation  in  the  simpler  tissues,  that  process 
approaches  to  Hypertrophy. 

Another  common  consequence  of  inflammation 
is  degeneration  ;  loss  of  the  force  by  which  any 
organ  maintains  its  own  nutrition  and  force. 
Hence  dilated  heart,  the  staphylomatous  cornea, 
and  some  cases  of  emphysema,  phthisis,  and  kidney 
degeneration. 

If  the  inflammatory  hyperemia  continue,  and  re- 
solution do  not  occur,  then  the  exudation,  instead  of 
being  absorbed,  or  undergoing  slow  development 
into  fibrous  tissue,  softens  down  into  a  creamy 
liquid,  called  pus,  aud  suppuration  is  said  to  occur, 
or  an  abscess  to  form.  (Sec  Abscess.)  We  have 
already  described  the  steps  by  which  this  takes 
place,  so  far  as  outward  symptoms  are  concerned, 
and  shall  hereafter  have  occasion  to  describe  its 
minute  mechanism.  (See  Siji'PURATION.)  Pus  once 
formed  may  be  absorbed,  and  the  inflammation  ter- 


minate by  resolution,  but  far  more  frequentl}-,  pus 
once  formed  must  be  discharged,  and  the  formation 
and  discharge  seem  in  most  cases  critical — that  is 
to  say,  after  the  occurrence  of  suppuration  the 
disease  seems  to  have  spent  itself,  as  though  it  had 
accomplished  the  end  that  was  designed,  and  con- 
valescence commences.     The   establishment  _  of 
suppuration  and  discharge  of  pus,  and  the  im- 
mediate subsidence  of  local  and  constitutional 
symptoms  thereupon,  is  a  fact  which  well  deserves 
the  attention  of  the  student,  as  it  points  emphati- 
cally to  the  causes  of  inflammation,  and  the  purpose 
it  serves  in  providing  an  extraordinary  organ  o{ 
elimination,  whereby  noxious  elements  floating  in 
the  blood  may  be  separated  and  expelled.  Sup- 
puration is  commonly  described  as  a  third  effect  or 
result  of  inflammation. 

When  pus  has  been  formed  in  the  substance  of 
an  inflamed  part,  it  is  usually  discharged  by  an 
opening  on  the  surface.  The  process  by  which 
this  opening  is  formed  is  commonly  called  ulcera- 
tion, which  is  often  described  as  another  result  of 
inflammation.  The  mechanism  will  be  described 
hereafter;  suffice  it  to  say,  that  it  seems  to  consist 
in  the  progressive  degeneration  and  liquefaction  of 
the  ulcerating  tissues,  and  of  the  exudation  which 
is  intermingled  with  them.  Tissues  may  ulcerate 
which  have  not  inflamed;  yet  there  are  few  or  no 
cases  of  ulceration  in  which  some  amount  of  in- 
flammatory exudation  does  not  occur. 

A  very  constant  result  of  inflammation  is 
hcemorrliage.   The  capillaries,  crowded  with  blood 
corpuscles — in  obedience  to  that  hypertemic  force, 
which  is  the  prominent  element  of  inflammation — 
burst,  and  blood  is  discharged  into  the  interstices, 
if  it  be  a  solid  organ  that  is  inflamed,  or  from  the 
surface,  if  it  be  a  membranous  surface.    We  have 
already  pointed  out  the  analogy  between  hemor- 
rhage from  an  inflamed  mucous  membrane  and  the 
natural  menstrual  flow.    And  whilst  in  inflamma- 
tion of  the  substance  of  organs  the  hfEmorrhage 
may  be  in  minute  uncertain  patches,  in  some  in- 
flammations of  mucous  surfaces  there  is  a  genuine 
shedding  of  the  layer,  and  of  its  capiflaries  like- 
wise.   This  is  especially  the  case  in  dysentery,  aud 
in  acute  cystitis.    But  there  is  no  severe  inflamma- 
tion which  may  not  be  attended  with  haemorrhage, 
—pleurisy,  pericarditis,  bronchitis,  and 
gonorrhoea.    The  blood  effused  in  cutaneous  and 
subcutaneous  inflammations,  as  boil  and  erythema 
nodosum,  often  remains,  and  gives  a  peculiar  tinge 
to  the  part  after  the  inflammation  has  subsided. 
Ha:morrhage,  then,  must  be  reckoned  as  another 
effect  of  inflammation.    (See  H.^morrhage.) 

Inflammation  may  cause  so  intense  a  disturb- 
ance of  the  nutrition  of  the  aftected  part,  the 
capillaries  may  be  so  crammed  with  stagnant 
blood,  and  the  exudations  may  so  cut  oif  the  circu- 
lation by  pressure  or  distension,  that  the  inflamed 
part  may  lose  its  warmth  and  circulation,  become 
livid  and  cold,  bloody  serum  ooze  out  under  the 
cuticle  and  more  or  less  of  it  die,  or  mortify,  or 
perish  by  gangrene.  This  does  not  often  happen 
in  ordinary  inflammation,  unless  the  injury  which 
caused  it  have  been  so  intense  as  already  greatly  to 
have  impaired  the  vitality,  or  unless  the  exudations 
poured  out  from  a  ]ioisoned  blood  are  venomous 
in  themselves.  Gangrene,  too,  may  be  produced 
by  many  other  causes  besides  inflammation—in 
fact,  inflammation  does  but  imitate  the  common 
conditions  of  strangulation;  yet  it  js  usual  to  treat 


of  gnngrene  as  another  of  the  consequences  or  re- 
sulls  of  inflammation. 

Lastly,  inflammation  may  prove  ftital  to  the  life 
of  the  patient.  This  may  happen  —  1st,  if  the 
organ  inflamed  is  necessary  to  life,  as  the  heart, 
Iiuigs,  and  brain,  so  that  life  cannot  go  on  if  its 
functions  be  interfered  with;  2ndly,  \he  pain,  ir- 
ritation, and  exhaustion  may  cause  fatal  syncope, 
as  in  the  case  of  peritonitis  and  inflammation  of 
the  abdominal  viscera;  Srdly,  exhaustion  may  occur 
through  extensive  spoiling  of  the  blood,  or  the 
drain  of  large  and  long-continued  suppuration. 

Section  5. — Minnie  anatomi/  of  uiflaiuedparls.  ]st. 
Morbid  appearances  of  various  in/lamed  tissues  in 
various  stages. — "  Without  doubt,''  says  an  eminent 
writer,  "  every  tissue  in  which  inflammation  takes 
place  has  properties  which  influence  its  progress; 
without  doubt,  also,  some  tissues  are  prone  to  par- 
ticular modes  of  inflammation,  and  exempt  from 
others."  (James,  On  Injiammalion,  p,  266.) 
Accordingly,  in  post-mortem  examinations  of  in- 
flamed tissues,  very  different  appearances  are  met 
with,  depending  not  only  on  the  stage  which  the 
disease  had  reached,  but  largely  also  on  the  nature 
of  the  tissue  and  organ  inflamed. 

"  If  the  palm  of  the  hand  be  chafed  by  long- 
continued  friction,  as  for  example  in  rowing  a  boat, 
the  first  thing  that  will  be  observed  will  be  that 
the  skin  is  redder  than  natural,  implying  that  the 
vessels  are  abnormally  loaded  with  blood,  and,  if 
the  irritation  be  continued,  the  cuticle  will  be  raised 
m  the  form  of  a  blister.    If  now  the  loosened 
epidermis  be  artificially  removed  on  the  earliest 
occurrence  of  effusion,  a  scarlet  raw  surface  will  be 
exposed;  and,  on  pressing  the  tender  dermis  firmly 
with  the  finger  and  suddenly  removing  the  pressure, 
it  will  be  found  that  while  the  redness  will,  for  the 
most  part,  have  momentarily  disappeared,  there 
will  be  many  minute  red  points  from  which  the 
blood  cannot  be  expelled.    This  shows  that  while 
the  blood  is  in  part  still  free  to  move,  there  are 
some  minute  vessels  completely  clogged  with  it  " 
CLister  On  the  Early  Stages  of  Inflammation,  in 
Phil,  rrans.  for  1858,  p.  645.)    Here  are  shown 
the  simplest  morbid  appearances  of  an  inflamed 
part— congestion,  not  wholly  removable  by  pressure 
and  efl'usion.     But  all  inflamed  textures,  almost 
from  the  commencement  of  inflammation,  present 
a  third  morbid  characteristic;  viz.,  a  change  in 
their  own  physical  condition,  consisting  in  a  greater 
or  less  softening  or  breaking  down  of  their  intimate 
Structure.     "This  change  commences  in  the  first 
stage  of  inflammation,  and  may  proceed  to  such  a 
.degree  in  the  second,  as  to  render  even  the  bones 
soft  and  fragile,  and  convert  all  the  tissues  into  a 
mere  pnlp.     It  appears  to  affl-ct  the  uniting 
cellular  element,  more  than  any  other,  of  tissues 
and  organs  ;  and  to  do  so  in  proportion  to  the 
degree  of  mflammation  by  which  it  has  been  pre- 
ceded.     {Carsioell,  Elementary  Form  of  Disease, 
J^asc.  1.)     Microscopic  investigation,  however, 
Shows,  as  will  presently  be  pointed  out,  that  it 
attccts  equally  the  minute  structure  of  all  tissues, 
fvery  mflnmed  tissue  or  organ,  therefore,  presents, 
m  varying  degrees,  a  combination  of  those  three 
morbid  chi.nges  —  a  breaking  up  of  its  own  struc- 
Hire,  congestion,  and  effusion. 

A  distinction  has  been  drawn  between  the  in- 
Hammation  of  the  so-called  'parenchymatous' 
?«an8,  and  that  of  membranous  surfaces.  lu  the 
««nierthe  inflammatory  exudations  are  neccssaiilv 
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retained  in  the  part,  mingled  with  the  inflamed 
textures  themselves  ;  in  the  latter,  on  the  other 
hand,  these  exudations  are,  for  the  most  part, 
poured  out  on  the  surface  of  the  membranes  and 
therefore  become,  as  it  were,  foreign  to  the  inflamed 
texture.  It  will  presently  be  seen  that  the  terra 
parenclymatous  inflammation  has  been  recently 
employed  by  Virchow  in  a  very  different  sense. 

The  precise  morbid  appearances  of  different  in- 
flamed tissues  are  described  at  length  under  their 
several  heads.  {See  articles  on  Ekysipelas, 
Scrofula,  Carbuncle,  Diseases  of  Bones, 
Joints,  Eye,  Testis,  &o.)  It  is  proposed  here  to 
bring  together  merely  the  leading  peculiarities,  so 
far  as  is  necessary  for  a  full  comprehension  of  the 
pathology  of  the  disease. 

Cellular  or  areolar  tissue  is  liable  to  two  general 
forms  of  inflammation  —  circumscribed  and  diffuse. 
The  former  has  been  adopted  by  us  as  the  type  of 
inflammation  in  general.    If  a  part  so  inflamed  be 
cut  into,  there  ensues,  from  its  whole  thickness,  an 
immediate  copious  flow  of  blood,  still  fluid,  but 
containing  numerous  small  reddish  flocculi.  The 
general  appearances  are  well  described  by  Gendrin: 
"If  one  dissects  the  cellular  tissue  round  a  large 
wound  during  the  violence  of  the  inflammation 
before  suppuration,  one  sees  that  on  the  borders  of 
the  wound,  beyond  the  granulations,  the  cellular 
tissue  is  red,  hard  to  the  touch,  and  yet  easy  to 
tear;  it  ia  no  longer  extensible  or  retractile  ;  a 
homogeneous,  opaque,  and  gelatini-form  red  matter 
is  infiltrated  in  its  areolse,  and,  as  it  were,  incorpo- 
rated with  it  so  completely  that  it  cannot  be  washed 
out.    Pressure  only  squeezes  out  a  red,  flocculent, 
opaque  serosity,  often  bearing  with  it  fatty  detritus. 
Th  ese  characters  are  less  and  less  marked  in  pro- 
portion to  the  distance  from  the  wound."    It  is 
only  at  a  considerable  distance  beyond  the  direct 
area  of  inflammation  that  the  cellular  tissue  has 
recovered  its  normal  elasticity.    All  the  vessels  are 
swollen,  and  more  evident  than  in  health.    This  ig 
rendered  especially  manifest  by  injection,  which, 
however,  cannot  be  made  to  penetrate  the  focus  of 
the  inflammation.    The  serous  infiltration  extends 
beyond  the  limits  of  inflammatory  redness,  more 
or  less  in  proportion  to  the  laxity  of  the  tissues. 
Mixed  with  it  are  commonly  air  bubbles  of  post- 
mortem or\gix\.  The  oedema  extends  deeply  between, 
and  even  into  the  substance  of  the  muscles.    "  The' 
fatty  tissue  is  converted  into  a  reddish  oryellowish 
soft,  semi-diffluent  pulp,  which,  at  a  later  period, 
mixes  with  the  pus."    If  the  inflammation  is  con- 
tinued some  days,  the  natural  quantity  of  fat  in  the 
part  appears  to  be  considerably  diminished.  In 
the  centre  of  the  inflamed  area,  there  are  com- 
monly some  small  extravasations  of  black  blood 
mixed  with  the  serum,  and  some  small  vessels  may 
be  seen  to  be  ruptured.    (Gendrin,  Hist.  Anat. 
des  Infammations,  p.  14-16.) 

As  the  inflammation  proceeds  to  suppuration, 
the  redness  is  less  intense,  and  still  less  so  after 
the  pus  is  fully  formed.  "  The  cellular  tissue  is 
then  a  spongy  texture,  penetrated  and  infiltrated 
with  puriform  serosity,  which  soon  becomes  true 
pus."  At  this  time,  the  tissues  bounding  the 
inflammation  arc  found  hardened  from  infiltration 
of  fibrin,  which  at  a  still  later  period  forms  the 
boundary  of  an  abscess.   But,  beyond  this  thickon- 
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ing,  the  cfl'usion  is  more  and  more  serous,  gradually 
losing  itself  in  the  surrounding  cellular  tissue. 
(See  Art.  AnscESS.) 
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If,  however,  resolution  of  the  inflammation  takes 
phice,  the  redness  graduallj'  diminishes,  the  cliange 
progressing,  of  course,  from  the  circumference 
towards  tlie  centre  ;  and,  simultaneoiisl}'  wiUi  the 
change  in  the  circulation  so  indicated,  the  eft'usions 
are  found  to  have  disappeared,  the  fibrinous  re- 
maining the  longest.  At  all  stages  of  the  inflamma- 
tion, the  inflamed  tissue,  if  macerated,  soon  breaks 
down,  and  is  reduced  to  a  red  pulp. 

In  severe  inflammation  cellular  tissue  very  readily 
Tiiortifics.  Tins  tendency  forms  the  special  morbid 
character  of  carbuncle,  and  is  even  more  marked 
in  the  diffuse  form  of  cellular  inflammation.  In 
this  "  the  whole  cellular  tissue,  subcutaneous  and 
intermuscular,  is  found  enlarged,  grey,  or  ash- 
coloured,  and  distended  with  blood-coloured  fluid 
or  serum,  sero-purulent  or  purulent  matter.  It  is 
detached  extensively  from  the  several  tissues  which 
it  connects  in  the  healthy  state."  Between  the 
muscles  are  long  sinuous  caverns  filled  with  dirty 
ash-coloured  fluid :  "  sloughs  or  mortified  shreds 
are  seen  here  and  there  hanging  from  aponeurotic 
sheaths,  tendons,  or  even  blood-vessels  ;  and  while 
in  most  cases  shreds  or  filaments  of  the  subcu- 
taneous or  subfascial  cellular  tissue  .are  the  only 
traces  of  its  existence,  in  not  a  few  instances  the 
muscles  arc  detached  from  the  periosteum,  and  the 
periosteum  from  the  bone.  These  shreds  are 
mortified  pieces  or  sloughs  of  filamentous  tissue." 
{Craiffie,  Elements  of  General  and  Path.  Anatomy, 
p.  37.    See  also  Art.  Erysipelas.) 

The  appearances  of  areolar  tissue,  however, 
after  it  has  been  the  subject  of  chronic  inflamma- 
tion, as,  for  example,  in  elephantiasis,  are  very 
different.  The  tissue  is  thick,  dense,  compact.  It 
scrunclies  under  the  knife.  It  is  hard  and  un- 
yielding, and  tears  without  stretching.  If  ma- 
cerated, it  is  readily  reduced  to  a  greyish  diffluent 
pulp.  It  has  lost  all  its  redness,  except  where  it 
is  exposed  to  the  air.  In  some  cases  it  is  uni 
formly  injected  with  a  semi-gelatinous  coagulated 
fluid,  sucii  as  is  seen  forming  the  sides  and  base  of 
old  ulcers.  In  others  this  secretion  is  more  fluid 
but  it  is  never  true  pus,  but  sero-purulent.  A 
portion  of  it  may  have  become  organised  into  a  cyst. 
The  limits  of  the  diseased  tissue  are  well  defined 
and  abrupt. 

If  acute  inflammation  has  supervened  on  a 
chronically  inflamed  part,  the  characters  incidental 
to  the  two  conditions  are  combined.  For,  besides 
the  re-accession  of  congestion,  the  tissue  is  more 
readily  torn  than  even  under  ordinary  acute  in- 
flammation ;  and  soft  pulpy  quagmires  are  sur- 
rounded by  dense  greyish  red  walls.  The  tissue, 
under  these  circumstances,  very  readily  mortifies. 

Skin. — On  membranous  tissues  the  effects  of  in- 
flammation vary  somewhat,  but  both  the  appear- 
ances and  results  have  a  general  analogy  to  some 
or  other  of  those  observed  in  areolar  tissue.  In  in- 
flammation of  the  skin,  the  increased  redness 
varies  greatly  in  different  diseases,  both  in  intensity 
and  in  its  mode  of  diffusion,  whether  uniform  or  in 
patches.  Tlie  first  eflxict  of  the  inflammation  is 
effusion  of  serum  beneath  the  cuticle,  as  seen  alter 
the  application  of  a  blister,  and  in  the  vesicles  and 
bulla;  of  certain  diseases,  as  erysipelas,  eczema,  &c. 
At  the  same  time,  a  certain  amount  of  fibrinous 
effusion  takes  place  into,  and  sometimes  beneath, 
the  skin  itself,  causing  its  thickening  and  con- 
densation. If  the  inflammation  is  of  long  duration, 
or,  still  more,  if  it  bo  aggravated  by  repeated  irri- 


tation, the  secretion  becomes  purulent.  Under 
similar  circumstiinces  the  inflammation  very  com- 
monly leads  to  idceration,  and,  less  frequently,  to 
gangrene. 

Serous  Membrane.— -Iht:  first  change  observed 
in  an  inflamed  serous  membrane  is  "diminution  or 
loss  of  its  transparent  and  glistening  appearance. 
It  becomes  opaque,  dull,  and  in  some  instances 
dry."    {Crai'yie,  lit  supra,  p.  759.)     At  the  same 
time,  red  vessels  appear,  either  in  isolated  spots  or. 
over  a  considerable  extent.  They  are  generally  ar- 
borescent, or  parted  into  minute  ramifications.  The 
subserous  vessels  also  enlarge,  and  can  be  readily 
injected.     The  thickening  of  the  membrane  itself 
has  been  denied  by  some  pathologists.    But,  as 
Gendrin  points  out,  the  blending  of  the  serous 
membrane  and  its  subserous  tissue  is  so  gradual 
that  no  actual  line  of  demarcation  can  be  raised. 
He  explains  that,  as  this  subserous  tissue  always 
inflames,  serous  eft'usion  into  it  constitutes  the 
first  stage  of  the  thickening.    "  In  those  mem- 
branes (says  he)  which  are  easily  resolved  into 
cellular  tissue,  the  least  degree  of  inflammation 
determines  infiltration  in  all  their  thickness  —  that 
is,  a  general  thickening."    This  is  especially  the 
case  with  the  arachnoid.    Not  unfrequently  air  is 
infiltrated  in  the  subserous  tissue.    This  tissue, 
being  connected  with  that  in  the  organ  which  the 
serous  membrane  covers,  serves  as  a  medium  tor 
the  extension  of  the  inflammation  to  this  organ. 
Hence  the  viscera  usuallj',  but  not  always,  partake 
in  the  inflammation  of  their  investing  membranes  ; 
and  the  membranes,  though  less  frequently,  in  that 
of  their  viscera.    "  From  the  commencement  of 
inflammation  of  a  serous  membrane,  serosity  is 
effused  into  its  cavit}'.     So  long  as  the  inflam- 
mation is  moderate,  and  especially  while  it  occupies 
only  a  small  extent,  the  exhaled  fluid  is  soon 
reabsorbed,  and  no  effusion  is  found"  {Gendrin, 
p.  70)  —  a  condition  often  seen  in  the  arachnoid, 
less  commonly  in  the  pleura,  and  least  of  all  in  the 
peritoneum.    The  effused  serum,  in  greater  or  less 
quantity,  soon  becomes  loaded  with  lymph,  which 
.either  imparts  to  it  a  jelly-like  consistence,  or 
separates  in  the  form  of  white  or  yellowish  flakes. 
A  layer  of  this  same  lymph,  of  greater  or  less 
thickness,  invests  the  serous  surface.    As  the  in- 
flammation subsides,  this  layer  commonly  becomes 
more  or  less  organised  :  it  shrinks,  becomes  firm, 
and  adherent  to  the  surface  of  the  serous  membrane, 
and  to  the  similar  layer  opposed  to  it.    Thus  the 
two  serous  surfaces  become  adherent  to  each  other 
over  a  greater  or  less  extent;  and  if  the  inflammation 
has  been  universal,  the  serous  cavity  may  be 
entirely  obliterated. 

If,  however,  the  inflammation  is  of  long  con- 
tinuance, or  in  a  person  of  weakly  constitution, 
the  effusion  becomes  more  or  less  purulent  —  a 
change  most  commonly  seen  in  the  pleura.  But 
even  then,  in  favourable  cases,  the  pus  is  com- 
monly bounded  by  fibrin,  so  as  to  constitute  one  or 
more  circumscribed  abscesses.  This  is  especially 
the  case  in  the  peritoneal  cavity. 

Ulceration  is  not  very  common  in  serous  mem- 
branes as  a  result  of  inflannnation,but  is  occasionally 
seen,  esi)ccially  in  the  pleura,  and  less  frequently 
in  the  parietal  peritoneum.  It  may  lead  to  the 
escape  of  the  inflammatory  eft'usions  from  the 
serous  cavitv. 

Chronic  uiflammation  of  n  serous  membrane 
causes  thickening  and  increased  density  of  the 


membrane  itself,  so  that  it  is  difficult  to  tear,  and 
coiisiiierable  roughness  of  its  surface  maybe  noticed, 
depending  on  smiill  vascular  elevations  surrounded 
by  red  areolrc.  The  membrane  in  this  condition 
often  appears  to  have  lost  its  power  of  absorption, 
so  that  for  months,  or  even  for  j^ears,  a  dropsical 
secretion  is  constantly  accunuilating  in  its  cavity. 
In  many  cases,  the  membrane  becomes  shrivelled 
or  puckered  up  —  an  effect  frequently  seen  on  the 
surface  of  the  liver  J  and  a  similar  change  occa- 
sionally affects  the  lining  membrane  of  tlie  heart 
or  its  valves,  and  the  inner  membrane  of  arteries 
and  veins. 

Synovial Memhmm.- — The  effects  of  inflammation 
on  synovial  are  precisely  analogous  to  those  seen  in 
serous  membranes.  "It  occasions  (says  SirB.Brodie) 
— 1st,  apreternatural  secretion  of  synovia  ;  Sndly, 
effusion  of  coagulated  lymph  into  the  cavity  of  the 
joint;  Srdl}-,  a  tliickening  of  the  membrane,  a 
conversion  of  it  into  a  gristly  substance,  and  an 
effusion  of  coagulated  lymph,  and  probably  of 
serum,  into  the  cellular  texture  by  which  it  is 
connected  to  the  external  parts  ;  4thly,  in  some 
instances,  adhesion,  more  or  less  extensive,  of  the 
opposite  surfaces  of  the  reflected  membranes  to 
each  other."  {Brodie,  Diseases  of  Joints,  Sth  ed., 
p.  13.)  Occasionally  also  it  leads  to  ulceration. 
It  differs  from  inflammation  of  serous  membranes 
in  its  greater  tendency  to  produce  thickening  of  the 
membrane  itself,  to  such  an  extent  that  in  some 
cases,  after  long-continued  inflammation,  not  only 
does  the  vascular  and  thickened  membrane  "project 
into  the  articular  cavity,  covering  the  margin  of  the 
cartilaginous  surface,"  but  also  "  vascular  fringes 
project  from  it  into  the  cavity  of  the  joint,  which, 
in  a  more  advanced  stage  of  the  disease,  become 
converted  into  a  number  of  membranous  processes, 
containing  a  fatty  matter,  and  a  good  deal  re- 
sembling the  appendices  epiploicoe  of  the  great  in- 
testine."   {Drodie,  ut  supra,  p.  75  and  77.) 

Mucous  Membrane. — "  The  first  character  of  in- 
flammation of  a  mucous  membrane  is  redness,  which 
varies  from  rose  to  blackish  brown,  from  tlie  lightest 
and  most  superficial  injection  to  layers  of  a  uniform 
colour,occup)  ingall  the  thickness  of  the  membrane." 
{Geiidriji,  p.  509.)    The  surface  of  tlie  inflamed 
membrane  "is  slightly  rugous,  especially  where  it 
is  covered  with  papillas  :    these  eminences  are 
swollen  and  puffed  up  to  such  a  degree,  that  they 
stand  out  separately,  and  cause  an  appearance  of 
fissures  between  them."    (Gendrin.)  Inflamed 
mucous  membranes  are  always  thickened  in  pro- 
portion to  their  vascularity,  the  number  of  follicles 
they  contain,  and  the  amount  and  density  of  the 
subcutaneous  cellular   tissue.      The  membrane 
becomes  opaque  and  soft :  it  easily  tears.    If  it  is 
yery  thin,  a  serous  infiltration  takes  place  beneath 
as   in  oedema  glottidis  ;  if  thick,    into  its 
substance.    In  some  cases,  this  effusion  contains 
more  lymph,  which  subsequently  condenses  and 
becomes  more  or  less  organised,  causing  a  permanent 
encroachment  on  the  mucous  canal,  as  in  the  for- 
mation of  stricture.    Small  extraviisations  of  blood 
are  frequently  mixed  with  these  eftusions.  The 
mucous  follicles  are  inflamed,  red,  and  enlarged, 
Mgether  with   the   membrane.      The  inflamed 
membrane  is  at  first  unnaturally  drv,  even  its 
OTUinary  secretion  being  suspended  or  diminished. 

Iter  a  while,  however,  its  secretion  returns, 
•ncreascdin  quantity  and  greatly  altered  in  quality, 
"eing  at  first  thin,  serous,  and  acrid,  but  becoming 
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subsequently  more  and  more  purulent,  till  it  at  last 
assumes,  in  many  instances,  nil  the  characters  of 
genuine  pus.    In  some  special  cases,  lymph  is 
thrown  out,  forming  false  membranes,  as  in  croup 
and,  in  a  less  decided  manner,  in  dj-sentery.  ' 

The  exudation  in  or  beneath  the  membrane  maj-, 
and  often  does,  become  purulent,  giving  rise  to' 
pustules  (jmslular  ir,flammalion  of  Gendrin)  and 
aphthae.  Ulceration  is  a  very  common  morbid 
appearance  in  inflamed  raucous  membranes,  es- 
pecially in  the  intestinal  canal,  where  every  degree 
of  ulceration  is  met  with,  from  simple  softening 
and  abrasion  of  the  epithelium  to  the  deep 
excavated  ulcer  with  hard  borders.  Such  ulcera- 
tion especially  affects  the  seat  of  the  follicles. 
Occasionally,  too,  parts  of  the  membrane  are 
found  mortified. 

A  mucous  membrane  affected  with  chronic  in- 
flammation is  rough  and  wrinkled,  hard  and  tough. 
Its  glands  are  enlarged  and  hard,  and  inore  or  less 
confused  with  the  submncous  celluhir  tissues.  The 
secretion  is  but  little  changed  from  its  normal 
character,  but  is  excessive.  If,  however,  the 
inflammation  is  considerable,  the  secretion  is 
unnaturally  serous.  Should  acute,  inflammation 
supervene  on  a  membrane  in  this  condition,  it 
rapidlgr  softens  and  breaks  it  down. 

Vessels. — The  results  of  inflammation  in  vessels 
are  usually  stated  to  be  redness  of  the  interna} 
coat,  ^yith  more  or  less  thickening  and  friability. 
A  fibrinous  effusion  takes  place  beneath  and  into 
the  substance  of  the  inner  coat — an  effusion  which, 
in  chronic  inflammation,  undergoes  a  fatty  trans- 
formation, producing  in  arteries  what  is  known  as 
atheroma.  Chronic  inflammation  is  frequently 
followed  also  by  calcareous  deposits  in  the  same 
membrane.    (See  Arteritis.) 

Muscle.  —  The  character  of  inflamed  muscle 
is  also  softening.  Its  structure  is  weakened, 
so  that  it  readily  tears,  and  gives  way  under 
pressure.  _  After  inflammation  of  the  heart,  for 
example,  its  fibres  are  in  many  instances  perma- 
nently attenuated,  loose  and  relaxed.  And  a 
similar  condition  is  found,  in  a  minor  degree,  as 
the  result  of  inflammation  in  the  intestinal  canal. 
Un  the  other  hand,  when  muscular  tissue  has  been 
subjected  to  long-continued  irritation  from  in- 
flammation in  its  neighbourhood,  its  fibres  may 
become  hard  and  hypertrophied  —  a  condition 
frequently  to  be  seen  in  the  bladder,  when  the 
mucous  membrane  of  that  viscus  is  in  a  state  of 
chronic  inflammation. 

A'cTOc— Inflamed  nerve  tissue  also  very  early 
becomes  soft  and  diffluent,  so  that  it  breaks  down 
and  may  be  washed  away  by  a  gentle  stream  of 
water. 

Fibrous  tissue,  being  firm  and  but  slightly 
vascular,  does  not  at  first  present  such  manifest 
indications  of  morbid  change.  In  the  early  stages 
of  inflammation,  though  the  tissue  may  be  pink 
from  increased  vascularitj',  there  appears  to  be  but 
little  swelling  :  it  is  only  after  some  time,  or  under 
a  severe  attack,  that  lymph  is  found  either  in  its 
substance  or  on  its  surface,  causing  its  enlargement 
and  roughening.  At  the  same  time  the  tissue  itself 
is  evidently  weakened,  as  is  shown  by  the  friability 
of  inflamed  periosteum  ;  by  the  loosening  of 
joints  whoso  ligaments  have  been  frequently 
subjected  to  inflammation ;  and  oven  more  con- 
spicuously in  the  eye,  by  the  formation  of 
staphyloma  as  a  result  of  inflammation  of  tho 
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sclerotic.  In  chronic  Inflammation  of  the  perios- 
teum, the  effusions  become  ossified  ;  and  the  same 
thing  happens,  but  less  freciuently,  in  other  fibrous 
tissues. 

Bone. —  The  direct  effects  of  inflammation  in 
bone  arc  increased  vascularity,  with  softening 
and  breaking  down  of  its  intimate  structure,  so 
that  it  crumbles  under  pressure  and  is  easily  cut 
by  a  knife.    All  its  cells  and  cavities  are  enlarged, 
and  frequently,  as  in  caries,  portions  of  its  substance 
are  altogether  gone,  leaving  a  cavity  ;  and  if  there 
is  any  discharge  from  the  inflamed  part,  it  will  be 
found  to  contain  de'bris  and  small  pieces  of  bone. 
"  Perhaps  the  most  striking  instance  of  softening 
in  inflammaiion  (says  Mr.  Paget)  —  and  it  is  the 
more  so,  because  the  softening  probably  precedes 
the  other  evident  signs  of  inflammation — is  to  be 
found  in  bones.    The  change  depends  partly  on  an 
absorption  of  the  earthy  matter  of  the  bone,  this 
constituent  being  removed  more  quickly,  and  in 
greater  proportion,  than  the  animal  matter  ;  but 
the  entire  material  of  the   bone  is  softened." 
"The  most  striking  change  is  a  more  or  less 
extensive  and  wide  separation  of  the  concentric 
laminas  of  the  walls  of  the  bone,  so  that  the 
longitudinal  section  of  the  enlarged  wall  appears 
composed  of  two  or  more  layers  of  compact  tissue, 
with  a  wi  dely  cancellous  tissue  between  them.  In 
the  first  periods  of  the  disease,  the  cancellous 
tissue  between  the  separated  layers  of  the  wall  has 
^Yide  spaces,  which  are  usually  filled  with  a  blood- 
coloured  medulla  ;  but  this  tissue,  like  the  often 
coincident  external  formation  of  new  bone,  appears 
to  have  a  tendency  to  become  solid  and  hard, 
and  its  fibrils  and  lamin£e  may  thicken  till  they 
coalesce  into  a  compact  ivory-like  substance,  harder 
than  the  healthy  bone."  {^Paget,  Lect.  v.)  So  that 
the  effect  of  chronic  inflammation  is  enlargement 
with  induration  ;  the  bones  being  frequently,  at  the 
same  time,  as  Mr.  Stanley  points  out,  "indurated, 
enlarged,  and  altered  in  their  form  —  probably 
from  the  pressure  they  have  received  in  an  early 
stage  of  the  disease  when  their  texture  was 
softened  :  thus  the  head  of  the  femur  becomes 
broad  and  flattened,  and  of  irregular  figure,  with 
corresponding  changes  in  the  acetabulum."  {Stanley, 
On  Diseases  of  the  Boiies,  1849,  p.  23.) 

Fiscem.— The  tissues  entering  into  the  formation 
of  the  parenchymatous  viscera,  and  their  morbid 
appearances  in  inflammation,  are  so  varied  that 
any  detailed  account  of  their  changes  would  exceed 
our  limits,  and  would  be,  perhaps,  superfluous. 
Suffi.ce  it  to  say  that,  besides  the  morbid  changes 
in  their  areolar  and  mucous  tissues,  the  special 
texture  of  the  organs  themselves  imdergoes  a  process 
akin  to  disorganisation.     Thus,  for  example,  in 
inflamed  glands,  as  the  breast  or  liver,  the  ducts 
are  enlarged,  the  lobules  become  greyish  red  and 
soft,  and  unnaturally  distinct  and  separated,  so 
that  they  may  be  readily  torn  and  crushed  by  tlie 
fingers.     "  Such  softening  also  may  be  found  in 
the  lungs :  the  peculiar  brittleness  and  rottenness 
of  texture,  which  exist  with  the  other  characters 
of  hepatisation,  are  evidently  due  to  changes  in  the 
proper  tissue  more  than  to  incorporation  of  the 
products  of  inflammation."    {Paget,  ut  supra.) 

The  appearances  and  results  of  inflammation  in 
non-vascular  tissues  are  of  singular  interest,  because 
in  them  the  three  essential  characters,  viz., 
structural  changes,  hypera^mia,  and  effusion,  may 


be  observed  separately.    While  the  exudation  and 
the  structural   changes  proper  to   the  minute 
texture  of  the  parts  take  place  in  its  tissue,  the 
hyperajmia  is  round  and  beyond  it.    In  inflam- 
mation of  the  cornea,  there  is  partial  redness  of 
the  adjacent  sclerotic,  and  in  the  cornea  itself  at 
first  haziness,  more  or  less  complete,  involving  a 
portion  or  the  whole  of  the  thickness  of  the  cornea, 
and  accompanied  by  a  granular  condition  of  its 
surface.    Subsequently,  if  the  inflammation  be 
sufficiently  prolonged  or  severe,  it  leads  to  ulcera- 
tion of  one  or  both   surfaces.      Similarlj',  _  in 
inflammation  of  articular  cartilage,  the  congestion 
is  in  the  vessels  of  the  adjacent  bone.  The  change 
in  the  cartilage  is  either  simple  ulceration,  or  a 
change  into  a  fibrous,  velvety   texture.  The 
ulceration  may  commence  either  on  the  free  surface 
or  the  deeper  portion  adjacent  to  the  bone.  "Within 
less  than  fifteen  years  ago,  these  changes  were 
ascribed  by  pathologists  to  the   action  of  the 
adjacent  vascular  tissues,    either  the  synovial 
membrane  or  the  bone  ;  and  it  will  presently  be 
seen  that  it  was  the  minute  study  of  them  by 
Dr.  Redfern  that  paved  the  way  to  a  better  com- 
prehension of  the  true  nature   of  inflammation. 
(See  Joints,  Diseases  op.) 

Such,  then, are  the  general  characters  and  naked- 
eye  results  of  inflammation  in  various  tissues. 
Next  let  us  come  to  the  consideration  of 
2.  Microscoincal  Observations  and  Experi- 
ments on  the  Changes  of  the  Blood-vessels. — 
"  There  are  (said  a  learned  Professor  many  years 
ago)  two  hypotheses,  which  at  present  divide  the 
opinions  of  pathologists,  respecting  the  state  of  the 
capillary  vessels  aifected  with  inflammation."  Ac- 
cording to  the  first  of  these  hj'potheses,  the  inflamed 
vessels  are  in  a  state  of  increased  action  ;  according 
to  the  second,  they  act  with  less  force  than  the 
trunks  from  which  they  are  derived.  (See  Tlmnson, 
On  Inflammation,  p.  64.) 

The  first  of  these  opinions,  according  to  Dr. 
Thomson,  was  suggested  by  the  views  which. 
Stahl  took  of  the  animal  economy,  and  his  ideas 
respecting  the  tonic  or  vital  action  of  the  capillary 
vessels.  The  doctrine,  however,  was  more  par- 
ticularly insisted  upon  by  his  disciples  and  fol- 
lowers, especially  De  Gorter,  The  doctrine  which 
supposes  the  action  of  the  inflamed  vessels  to  be 
diminished,  or  to  be  proportionally  less  than  that 
of  the  trunk  or  trunks  from  which  they  are  derived, 
was  as  far  as  Dr.  Tlvomson  can  learn,  first  stated 
by  Vacca,  an  Italian  physician,  in  a  small  treatise 
on  inflammation,  published  at  Florence  in  1765, 
entitled  "  Liber  de  Inflammationis  morbosai,  qucB  in 
humano  Corporcfit,  Natura,  Causis,  Affeclibus,  et 
Curatiojic." 

Dr.  Wilson  Philip,  about  the  year  1800,  endea- 
voured to  ascertain,  by  me.ans  of  the  microscope,  the 
state  of  the  vessels  in  the  various  stages  of  inflam- 
mation, both  in  the  warm  and  cold  blooded  animal. 
It  was  observed  by  Mr.  James,  that  "analogies 
between  the  higher  and  lower  orders  of  animals, 
the  chief  subjects  of  these  experiments,  cfinnot  be 
deemed  conclusive."  (On  some  of  the  General 
Principles  of  Inflammation,  p.  29  ;  Lond.,  1821.) 
And  subsequently  Dr.  Macartney  went  so  far 
as  to  deny  the  occurrence  of  inflammation  in  all 
the  lower  animals,  including  the  reptiles.  (See 
Macartnc.!/,  A  Treatise  on  Inflammation,  1838, 
p.  5.)    [But  all  the  evident  phenomena  of  inflam- 


mation  in  these  animals  are,  as  will  presently  be 
shown,  so  precisely  similar  to  those  observed  in 
man,  that  there  is  no  reason  for  questioning  the 
similarity  of  the  vascular  changes.]  From  his 
observations.  Dr.  Philip  came  to  the  conclusion 
that  the  state  of  the  smaller  vessels  in  an  inflamed 
part  is  that  of  preternatural  distension  and  debility. 
"  In  short  (he  says),  inflammation  seems  to  consist 
in  the  debility  of  the  capillaries,  followed  by  an 
increased  action  of  the  larger  arteries.  The  motion 
of  the  blood  is  retarded  in  the  capillaries,  in  con- 
sequence of  the  debility  induced  in  them  ;  an 
unusual  obstacle  is  thus  opposed  to  its  motion  in 
the  arteries  preceding  them  in  the  course  of  the 
circulation,  which  are  thus  excited  to  increased 
action." 

Respecting  the  inference  made  by  Dr.  Philip, 
that  the  circulation  is  slower  in  inflamed  than 
uninflamed  arteries.  Dr.  J.  Thomson  states  :  "  From 
a  number  of  experiments  which  I  have  made,  I 
am  inclined  to  believe  that  a  diminished  velocity 
of  the  blood  in  the  capillary  branches  is  by  no 
means  a  necessar}-,  constant,  nor  even  the  most 
common  effect  of  incipient  and  moderate  degrees 
of  inflammation."  (P.  75.) 

In  order  to  reconcile  this  difference  in  the  state- 
ments made  by  the  only  two  writers  who  had  then 
examined  this  subject  by  experiment.  Dr.  (now 
Sir  Charles)  Hastings  repeated  their  microscopic 
investigations.  [It  may  here  be  remarked  that  all 
the  early  microscopic  reports  are  more  or  less  vitiated 
by  two  circumstances  :  1st,  the  want  of  know- 
ledge, at  that  time,  of  the  intimate  structure  of  the 
three  orders  of  vessels ;  and  2ndly,  the  then 
prevailing  theory,  to  which  all  observed  facts  were 
made  more  or  less  to  bend,  that  all  vital  processes 
were  effected  bj',  and  were  therefore  in  direct  re- 
lation to,  the  action  of  the  vessels.]  Dr.  Hastings's 
conclusions  were,  "  that  certain  stimuli  applied  to 
living  parts  produce  an  increased  velocity  of  the 
blood's  motion,  and  a  contraction  of  the  blood- 
vessels. During  this  state  of  excitement,  the  part 
affected  is  so  far  from  giving  ani/thing  like  the  ap- 
pearance of  inflammation,  that  the  size  of  the  vessels 
is  diminished,  and  llie  part  paler.  But,  if  the 
Stimulus  be  long  continued,  or  increased  in  power, 
the  small  vessels,  which,  in  thenatural  state,  admit 
only  of  one  series  of  globules,  become  so  dilated  as  to 
allow  an  accumulation  of  a  much  less  fluid  and  red- 
der blood  in  them,  which  loses  its  globular  appear- 
ance, and  moves  much  more  slowly  than  that  which 
previously  passed  through  the  vessels.  The  yart  now 
appears  inflamed.  If  the  stimulus  bo  removed, 
the  vessels  do  not  soon  regain  their  original  state  : 
time  is  necessary  to  allow  them  to  recover  their 
contractile  power.  If  the  stimulus  which  produces 
the  inflammation  be  of  a  very  acrid  nature,  debility 
of  the  vessels  is  freciuently  produced  without  any 
previous  excitement.  The  blood  in  all  the  smaller 
vessels  becomes  very  red,  circulates  very  slowly, 
and  in  some  vessels  stagnates."  {Hastings,  On  In- 
flammation of  the  Mucous  Membrane  of  the  Ltmns, 
p.  90-92.)  ' 
_  Dr.  Hastings  therefore  considered  that  the  term 
inflammation  should  be  confined  to  that  stage  of  the 
process  in  which  the  blood  v/as  stagnant  or  nearly 
r^"*^  '^^'''^  respect  to  the  conclusion  drawn  by 
Dr.  Thomson  from  his  experiments,  that  inflamma- 
tion in  moderate  degrees  consists  in  an  increased 
action  of  the  vessels,  Dr.  Hastings  argues  that  tiiis 
belief  arises  from  hia  having  denominated  that  a 
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state  of  inflammation  which  ought  not  to  be  so 


called,  but  is  only  that  temporary  excitement  of 
the_  capillaries,  generally  preceding  their  debility, 
which  is  inseparable  from  inflammation.  (Ilasiinas 
p.  98-101.)  ■  ■    J  ■> 

Mr.  J.  W.  Earle  adopts  nearly  the  same  view. 
He  asks  "  whether  either  of  the  variations  in  the 
state  of  the  capillaries,  and  in  the  flow  of  the 
blood,  which  have  been  described  by  Dr.  Thomson, 
was  accompanied  with  an  effusion  of  lymph  or  pus, 
or  by  mortification,  which  are  the  usual  attendants 
upon  the  state  of  inflammation,  and  by  which  the 
existence  of  that  condition  might  have  been  dis- 
tinctly recognised."  He  deems  the  evidence 
adduced  by  Dr.  Philip  a  complete  proof  that  7io 
sign  of  inflammation  can  be  detected  wJiile  ike 
velocity  of  the  blood's  motion  is  iiwreased,  but  that 
inflammation  is  immediately  recognised  when  it  is 
retarded.    (Land.  Med.  Gazette,  vol.  xvi.  p.  40.) 

Mr.  J.  W.  Earle  quotes  from  M.  Gendrin  the 
following  particulars  respecting  the  nature  of  the 
process  of  inflammation :  "  If  (says  M.  Gendrin) 
we  continue  the  irritation  of  the  tissue,  the  blood 
flows  towards  the  point  irritated.  The  globules  of 
the  blood  are  then  seen  crowding  into  the  capillaries, 
which  are  dilated,  and  which  all  carry  the  blood 
towards  the  point  irritated.  This  movement  is  so 
evident  that  one  need  only  place  a  red-hot  needle 
upon  the  course  of  the  mmute  vessel,  in  which  the 
flow  of  the  globules  has  been  distinctly  noticed,  in 
order  to  see  them  instantly  retrograde  towards  the 
point  irritated.  The  capillaries  around  this  point 
dilate,  and  are  seen  to  multiply  themselves.  The 
globules  arrive  ;  they  are  crowded  together  ;  their 
motion  is  retarded,  and  at  length  suspended.  They 
revolve  upon  themselves,  and  at  last  remain  entirely 
at  rest."  (See  Gendrin,  Hist.  Anat.  des  Inflam- 
mations^ This  drawing  of  the  globules  from  all 
sides  towards  the  part  irritated  is  one  of  _the  most 
important  facts  in  the  phenomena  of  the  circulation 
during  inflammation. 

Mr.  Travers,  who  made  a  series  of  observations 
in  order  to  compare  the  phenomena  resulting  from 
ordinary  irritation  with  those  observed  during 
the  healing  process  of  wounds,  also  traced  the 
relation  of  inflammatory  effusions  to  the  varying 
conditions  of  the  circulation.  He  pointed  out 
especially  the  necessity  of  regarding  all  the 
observed  phenomena  as  mutually  dependent. 
"Some  (he  says,  speaking  of  the  condition  of 
stasis)  have  represented  this  remora  as  me- 
chanical, others  as  chemical,  others  again  as  a 
nervous  phenomenon.  To  constitute  inflammation, 
it  must  be  all  or  neither  ;  for  the  mechanical, 
chemical,  and  vital  properties  are  all  implicated  and 
altered  by  inflammation.  With  whichever  we  com- 
mence, the  remaining  changes  are  unavoidable." 
{Travers,  The  Physiology  of  Inflammation,  A'-c., 
1844,  p.  4.) 

Mr.  Wharton  Jones,  who,  partly  from  his  own 
observations,  and  partly  aided  by  the  Avritings  of 
Virchow,  Vogel,  and  Henlc,  described  the  principal 
microscopic  appearances  more  at  large  than  any  of 
his  predecessors  in  this  country,  having  employed 
for  the  purpose  of  irritation  a  strong  solution  of 
salt,  fell  into  the  error  of  ascribing  the  stasis  and 
its  .accompanying  serous  exudation  to  cxosmose, 
caused  by  the  salt.  "  It  appears  to  mo  (he 
says)  that  the  adhesion  of  the  red  corpuscles  to 
the  walls  of  the  vessels,  and  to  each  other,  07i 
which  the  stagnation  depends,  can  be  attributed  only 
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to  a  change  in  the  state  of  the  blood  itself,  pro- 
duced by  the  action  of  the  salt — a  change  consist- 
ing in  inspissation  of  the  plasma  as  regards  its 
albuminous  and  fibrinous  constituents."  He  was 
led  into  this  belief  from  the  fact  that  the  adhesive- 
ness of  the  corpuscles,  out  of  the  bodj-,  is  increased 
by  the  addition  to  tlie  blood  of  albumen,  gum,&c. 
He  continues  :  "  The  mode  in  which  the  salt  acts 
in  producing  inspissation  of  its  plasma  I  consider 
to  be  principally  by  withdrawing  water  from  the 
blood  by  endosmose."  {}V.  Jones,  On  the  State  of 
the  Blood  and  Blood-i-essels  in  Inflammation,  Guy's 
Hosp.  Reports,  New  Ser.,  vol.  vii.)  But  the  error 
involved  in  this  purely  mechanical  view  is  fully 
exposed  by  Mr.  Lister,  who  observes  that  not  only 
are  the  effects  of  other  irritants,  which  cannot  act 
by  endosmose,  as  chloroform,  mustard,  and  especi- 
ally  mechanical  and  chemical  irritation,  precisely 
similar  to  those  of  the  salt;  but  also  the  unbroken 
web  of  the  frog's  foot  is  only  with  great  difficulty 
permeable  by  liquids.  Some  substances,  as  chloro- 
form, which  produce  rapid  stasis,  with  well-marked 
cohesiveness  of  the  corpuscles,  actually  diminish  or 
entirelj"-  destroy  this  cohesiveness  when  added  to 
the  blood  out  of  the  body.  "That  the  effect  on 
the  blood  within  the  yessels  of  a  part  inflamed  by 
chloroform  is  secondary  to  a  change  in  the  tissues 
is  further  proved  by  the  circumstance  that  ab- 
normal accumulation  of  slowly- moving  corpuscles 
may  last  for  hours  together  without  stagnation,  as 
a  consequence  of  the  application  of  this  irritant  for 
an  extremely  brief  period.  Long  after  all  the 
blood  which  could  possibly  have  been  directly  acted 
on  by  the  chloroform  has  left  the  vessels,  successive 
fresh  portions  continue  to  experience  precisely 
similar  changes  in  passing  through  the  irritated 
area."  {Lister,  On  the  Early  Stages  of  Inflamma- 
tion, Phil.  Trans.  Part  ii.  for  1858,  p.  663.) 

Kaltenbriinner,  in  fact,  long  ago  pointed  out  the 
relation  of  the  degree  of  inflammation  and  of  its 
accompanying  fever  to  the  intensity  of  the  local 
irritation."  He  showed  that  the  first  effect  of  a 
drop  of  alcohol  applied  to  a  frog's  foot  was  merely 
acceleration  of  the  circulation — active  congestion. 
If  the  dose  of  alcohol  be  increased,  the  congestion 
increases,  and  extends  over  a  larger  space,  till  at 
length  points  of  stagnation  appear.  And  if  the 
dose  be  still  further  augmented,  not  only  does  the 
inflammation  extend,  but  the  whole  circulating 
system  partakes  in  the  excitement.  The  circula- 
tion in  the  web  of  the  opposite  foot  is  as  much 
accelerated  as  in  the  foot  irritated.  "  If  the  word 
congestion  had  not  a  local  meaning  (says  he), 
we  might  call  fever  a  general  congestion."  {Kal- 
tenhrunner''s  Rij)ert.  Gen.  d'Anatomie,  torn,  iv.) 

Mr.  Paget,  in  comparing  and  confirming  previous 
observations,  endeavoured  to  set  aside  the  objec- 
tion founded  on  the  circumstance  that  the  frog,  on 
which  most  of  those  observations  had  been  made, 
is  a  cold-blooded  animal,  by  making  his  experiments 
on  the  bat's  wing.  He  found  only  a  few  small 
and  unimportant  differences,  depending  chiefly  on 
•  the  peculiar  arrangement  of  the  vessels,  which 
have  much  freer  anastomoses  than  in  the  frog's  foot. 
(Paget,  Lectures  on  Iiflammation.) 

Not  long  after  this,  a  very  important  addition  to 
the  knowledge  of  the  subject  was  made  by  Dr.  H. 
Weber,  of  Giessen,  who  discovered  that  complete 
stasis,  in  all  respects  identical  with  that  observed 
in  the  ordinary  experiments,  may  be  induced  in 
the  frog's  foot  by  irritation,  after  the  entire  arrest 


of  the  circidation  by  ligature  {Weber,  in  Muller's 
Jrchiven,  1 852)  ;  and  Schuler  afterwards  ascer- 
tained that  the  same  thing  occurs  in  an  ampu- 
tated limb.    {Wurzhurg  Verlumdlungen,  1854.) 

There  is  now  such  a  general  agreement  as  to  the 
principal  phenomena  of  the  circulation  in  inflamma- 
tion, that  a  general  account  of  them,  culled  from 
the  works  of  the  later  writers,  may  be  given. 

For  the  purpose  of  observation,  various  methods 
of  irritation  have  been  employed  : — mechanical 
violence  ;  the  galvanic  shock  ;  desiccation  of  the 
tissues;  dry  heat;  the  actual  cautery ;  hot  water; 
intense  cold  ;  and  numerous  chemical  irritants,  such 
as  alcohol,  caustic  ammonia,  a  strong  solution  of 
common  salt,  carbonic  acid,  acetic  acid,  tincture  of 
iodine,  chloroform  or  its  vapour,  oil  of  turpentine, 
mustard,  capsicum,  tincture  of  cantharides,  and 
croton  oil — anything,  in  short,  which  impairs  the 
integrity  of  the  tissues. 

If,  then,  the  web  be  irritated  by  any  of  these 
means,  the  first  effect  observed  is,  generally,  con- 
striction of  the  small  arteries  and  veins  of  the  part. 
The  amount  and  duration  of  this  constriction  (which 
of  course  does  not  affect  the  non-muscular  capil- 
laries) is  very  variable,  depending  on  the  nature 
of  the  irritant  and  the  degree  of  irritation.  Mr. 
Wharton  Jones  mentions  four  varieties  of  it. 
"  1  St.  Constriction  may  take  place  slowly,  and  be 
slowly  succeeded  by  the  normal  width."  This  is 
the  effect  of  sulphate  of  atropia.  "2nd.  Constric- 
tion may  quickly  take  place,  and  be  soon  succeeded 
by  the  normal  width,  or  a  width  not  much  ex- 
ceeding the  normal,"  as  after  the  application  of  mo- 
derate cold,  mechanical  irritation,  and  galvanism. 
"  3rd,  Constriction  either  does  not  take  place  at  all, 
or  it  rapidly  yields  to  great  dilatation,"  as  is  seen 
after  a  strong  solution  of  chloride  of  sodium,  o<c  a 
solution  of  sulphate  of  copper  mixed  with  vinum 
opii,  or  spirit  of  wine.  "  4th.  Dilatation  slowly 
yields  to  permanent  constriction."  This  is 
the  eftect  of  concentrated  sulphate  of  copper. 
{Guy's  Hosp.  Rep.  vol.  vii.  p.  8.)  The  constric- 
tion produced  by  the  actual  cautery  lasts  for  several 
hours.  But  that  after  many  stimuli  it  is  very 
slight  and  transient,  is  proved  by  the  fact  that  it 
appears  to  have  been  altogether  overlooked  by  so 
careful  an  observer  as  Mr.  Travers,  who  not  only 
makes  no  mention  of  it  anywhere,  but  distinctly 
says  :  "  The  first  effect  of  a  drop  of  stinuilant  fluid 
or  of  a  wound  upon  a  transparent  web  is  to  arrest 
the  circulation  of  the  part:  the  vessels  are  dilated, 
and  in  proportion  their  fulness  is  increased,  and 
their  pink  colour  heightened."  (  The  Physiology  of 
Inflammation.)  And  Virchow  says  :  "  In  small 
vessels  with  few  muscular  fibres,  it  often  seems 
as  if  the  stimuli  induced  no  contraction,  in  con- 
sequence of  the  extreme  rapidity  with  wh'ch  a 
state  of  relaxation  is  seen  to  set  in."  (  Virclioiu's 
Cellular  Pathology,  by  Chance,  1860,  p.  119.) 

The  veins  appear  in  general,  according  to  Paget, 
to  contract  less  than  the  arteries,  and  in  the  frog 
often  not  at  all.  The  same  observer  states  that, 
after  constriction  has  yielded  to  dilatation,  a  higher 
stimulus  than  before  is  requisite  to  reproduce  it. 
In  some  of  Mr.  Lister's  experiments,  however, 
water  of  the  same  temperature  (100°),  produced 
constriction  of  the  same  vessels  again  and  again 
(see  Lister,  ut  supra,  p.  659)— a  difference  due, 
perhaps,  to  the  more  rapid  exhaustion  of  irritability 
in  the  warm-blooded  animal. 

Some  of  the  early  observers  of  these  phenomena 
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stated  that  the  flow  of  blood  was  accelerated  during 
constriction;  but  this  is  now  well  known  to  be 
an  error.    "  Nor  am  I  sure  (says  Mr.  Paget) 
that  I  have  ever  seen  what  is  commonly  described, 
the  acceleration  of  the  flow  of  blood  in  the  con- 
tracting vessels."    { Pac/el,  hect.  i.)    "  When  the 
constriction  of  an  artery  is  taking  place  (says  Mr. 
W.  Jones),  the  flow  of  blood  is  sometimes  seen  to 
become  at  first  retrograde,  sometimes  at  once  in- 
terrupted.   The  retrograde  movement  seems  to  be 
owing  to  the  constriction  of  the  artery  taking  place 
from  the  branches  towards  the  trunk."  (Supra, 
p.  17.)    The  opposite  idea  appears  to  have  arisen 
from  a  hasty  application  of  the  physical  principle 
of  the  adaptation  of  the  velocity  of  a  stream  to  the 
calibre  of  its  channel,  and  perhaps  from  a  compari- 
son of  the  relative  rapidity  of  the  stream  in  the 
constricted  arteries  and  the  non-constricted  capil- 
laries arising  from  them,  in  which  it  was,  of  course, 
comparatively  slow. 

After  a  longer  or  shorter  interval,  then,  this  con- 
striction gives  way,  and  is  succeeded  bj'  actual 
dilatation  of  all  the  vessels,  arteries,  veins,  and 
capillaries.  And  such  dilatation,  unlike  the  pre- 
liminary constriction,  is  a  constant  and  necessary 
phenomenon  of  inflammation;  for  "  although  (says 
Mr.  Paget),  in  certain  parts,  as  the  cornea,  and 
vitreous  humour,  and  the  articular  cartilages,  some 
of  the  signs  or  effects  of  inflammation  may  be 
found  where  there  are  naturally  no  blood-vessels, 
yet  I  doubt  whether  these  ever  occur  without 
enlargement  of  the  vessels  of  the  adjacent  parts, 
and  especially  of  those  vessels  from  which  the 
diseased  structure  derives  its  natural  supply  of 
nutritive  material."  {Paget,  ut  supra,  Lect.  i.)  The 
dilatation  always  extends  some  way  beyond  the 
actual  focus  of  the  inflammation.  Its  amount  is 
various.  "  It  may  be  hardly  perceptible,  or  it  may 
increase  the  vessels  to  twice  or  three  times  their 
natural  diameter."  {Paget.)  In  consequence  of 
this  general  enlargement,  several  capillaries  which 
previously  contained  only  the  fluid  portion  of  the 
blood  are  now  able  to  admit  red  corpuscles,  and 
thereby  are  rendered  visible.  This  has  given  rise 
■  to  a  statement,  by  Kaltenbriinner  and  others,  that 
new  vessels  are  formed.  But  although  new  vessels 
arise  in  the  subsequent  organisation  of  inflammatory 
effusion,  all  modern  observers  agree  that  nofie  are 
formed  so  long  as  the  inflammation  lasts. 

The  vessels,  at  the  same  time,  not  unfrequently 
undergo  two  other  changes,  secondary  to  this  dila- 
tation. ]gt.  They  are  commonly  enlarged  in  all 
respects :  in  other  words,  they  are  elongated  as 
■well  as  dilated,  and  thus  are  thrown  into  curves, 
and  those  which  are  naturally  curved  become  more 
tortuous.  This  is  readily  seen  in  an  inflamed  con- 
junctiva in  man.  2nd.  The  other  change  is  the 
formation,  in  the  small  arteries,  of  aneurismai 
dilatations,  involving  the  whole,  or  a  part  onlj',  of 
the  circumference  of  the  artery.  "  All  the  varieties 
of  form  which  wo  find  in  tl:e  aneurisms  of  the 
great  arteries  are  here  found  in  miniature. 
This  may  (Mr.  Paget  suggests)  be  a  mere  acci- 
dent to  tiie  inflammatory  process,  due  to  some 
Weakening  of  the  vessels;"  or  it  may  perhaps  be  "  a 
Qisturbcd  effort  for  the  production  of  new  blood- 
vessels by  dilatation  or  out-growth." 

Of  course,  to  this  dilatation  of  the  vessels  are  to 
be  ascribed  the  redness  and  much  of  the  swelling 
Of  an  mflamed  part.  But  Mr.  Paget  points  out  that 
'he  redness  is  always  out  of  proportion  to  the 
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enlargement  of  the  vessels,  being  increased  by  two 
other  causes — viz.  crowding  together  of  the  red 
corpuscles,  and  sometimes  an  "  oozing  of  the 
colouring  matter  of  the  blood  into  the  interspaces 
between  the  corpuscles,  and  through  the  walls  of 
the  small  vessels  into  the  adjacent  tissues."  Some 
of  the  dilated  small  vessels  maj',  indeed,  burst  — 
in  many  inflammations  they  always  burst  —  either 
in  this  or  the  next  stage,  and  then  h?emorrhage  into 
the  tissues  is  added  to  the  other  changes. 

The  dilatation  of  the  vessels  is  alwa3's  accom- 
panied by  an  immediate  and  great  acceleration  of 
the  flow  of  blood  towards  and  through  them  {active 
congestion,  or  determination  of  blood,  of  authors), 
so  that  the  inflamed  part  not  only  contains,  but  is 
also  traversed  by,  an  increased  amount  of  blood. 
But,  in  a  space  of  time,  short  in  proportion  to  the 
intensity  of  the  irritation,  the  flow  of  blood  is 
again  retarded,   without,  however,  any  further 
change  in  tlie  calibre  of  the  vessels,  which  continue 
fully  dilated.    This  retardation  is  coincident  with 
a  marked  change  in  the  properties  of  the  blood 
itself,  manifested  by  a  tendency,  in  the  corpuscles 
to  adhere  to  each  other  and  to  the  sides  of  the 
vessels.    In  a  healthy  state  of  the  circulation,  the 
corpuscles  keep  in  the  centre  stream  of  the  capil- 
laries, where  they  cannot  be  individually  distin- 
guished, in  consequence  of  the  rapidity  of  the  flow. 
But  now  they  lag  behind,  as  though  the  liquor  san- 
guinis was  draining  off  from  them,  as  Mr.  W.  Jones 
expresses  it;  and,  becoming  "applied  to  each  other 
by  their  flat  surfaces,  with  their  diameters  more  or 
less  nearly  at  right  angles  to  the  axis  of  the  vessel," 
they  accumulate  in  gradually  increasing  quantity, 
encroaching  more  and  more  on  the  marginal  streams 
of  the  liquor  sanguinis,  becoming  m'ore  and  more 
sluggish  in  their  course,  oscillating  backwards  and 
forwards,  till  at  length  they  stagnate,  entirely 
blocking  up  the  streams  of  the  invaded  capillaries. 
Then  is  seen  the  condition  known  as  capillary 
stasis,  or  stagnation.    Whole  groups  of  capillaries, 
more  or  less  extensive  in  proportion  to  the  severity 
of  the  inflammation,  are  thus  blocked.    From  the 
capillaries  the  stagnation  extends  into  the  small 
vems  and  arteries.    "  The  stagnant  red  corpuscles 
are  so  closely  agglomerated  together  that  they 
present  the  appearance  of  a  uni.form  red  mass  " 
(  WMrlon  Jones.)  The  condition  of  the  neighbour- 
mg  parts  is  thus  described  by  Mr.  Paget :  "  As 
one  surveys  an  area  surrounding  the  part  in  'whicli 
the  blood  is  stagnant  or  moves  slowly,  one  sees  the 
streams  increasing  gradually  in  rapidity;  and  often, 
when  there  is  stagnation  in  a  considerable  artery 
one  may  see  the  blood  above  or  behind  it  pulsatMig 
with  every  action  of  the  heart,  driven  up  to  the 
seat  of  stagnation,  and  then  carried  off  by  the 
collateral  branches  ;  while,  in  the  corresponding 
veins,  it  may  oscillate  less  regularly,  delaying  till 
an  accumulated  force  propels  it  forward,  and,  as  it 
were,  flushes  the  stream.    Again,  in  the  same  area 
or  in  the  area  beyond  it,  one  sees  the  full  and  rapid 
and  more  numerous  streams  of  active  congestion 
and  this  may  extend  over  a  Space  altogether  un- 
certain."   {Paget,  Lect.  i.) 

Thus,  at  the  very  height  of  the  inflammation, 
there  are  always  to  be  seen  some  fcapillaries  per- 
vious, v/liicli  the  blood  is  traversing  with  extreme 
rapiditj-.  This  is  more  manifest  in  the  bat's  win- 
than  in  the  frog  ;  hence  (says  Mr,  Paget)  "my 
impression  is,  that  in  strong  and  active  warni- 
blooded  animals,  stagnation  of  blood  would  bo 
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found  in  only  the  most  severely  inflamed  parts ; 
in  otliers,  I  think,  retardation  alone  would  exist." 
(Paget,  Lect.  1. )  It  is  to  be  observed  that,  except 
in  mortified  parts,  the  stagnant  blood  never  coagu- 
lates in  the  vessels. 

Now,  from  the  above  account,  it  is  clear  that 
there  is  no  necessary  and  constant  relation,  in  the 
nature  of  cause  and  effect,  between  the  mere  size 
of  the  vessels  and  the  rate  of  circulation.  For  it 
has  been  pointed  out  by  Mr.  W.  Jones  that  the 
same  artery  may  frequently  be  seen  of  different 
calibres  in  different  parts  of  its  course  ;  and  Mr. 
Lister  states  that  he  has,  when  watching  an  un- 
injui-ed  arterj',  seen  the  rate  of  its  circulation 
change  without  the  slightest  change  in  its  size. 
And  the  inability  of  mere  quiescence  of  the  blood 
to  cause  the  observed  aggregation  of  red  corpuscles 
in  the  vessels  is  also  noticed  by  Mr.  Lister,  as 
proved  by  the  fact  that  in  an  amputated  limb,  or 
in  one  whose  circulation  has  been  entirely  arrested, 
such  aggregation  only  takes  place  in  the  area  of 
direct  irritation.    {Lister,  ut  supra,  p.  668.) 

The  aggregated  corpuscles  adhere  to  one  another 
with  more  or  less  tenacity  in  proportion  to  the 
degree  of  irritation.    The  power  of  this  mutual 
cohesion  is  well  shown  in  a  case  figured  by  Mr. 
Lister,  in  which  is  seen  "  a  rouleau  of  red  cor- 
puscles projecting  from  a  stagnant  mass  into  a  vein 
through  which  the  blood  was  flowing  rapidly  ;  yet 
the  rouleau,  though  its  free  end  was  moved  to  and 
fro  by  the  current,  was  prevented  by  the  mutual 
adhesiveness  of  its  corpuscles  from  being  broken 
up  or  detached."    Thus  it  was  evident  (he  con- 
tinues), "  that,  in  the  capillaries  of  the  space,  the 
red  corpuscles  had  an  abnormal  tendency  to  adhere 
both  to  the  walls  of  the  vessels  and  to  one  another, 
and  were  on  this  account  accumulating  and  sticking 
within  them."    {Lister,  p.  662.)    Yet  Mr.  Paget 
states  that  he  has  never  seen  anything  to  support 
the  belief  that  their  natural  cohesiveness  is  in- 
creased. {Paget,  Lect.  1.)    And  Mr.  Lister,  after 
carefully  testing  the  point,  by  comparison,  out  of  the 
body,  of  blood  from  an  inflamed  part  with  healthy 
blood,  came  to  the  same  conclusion.    "  Numerous 
observations  (he  says)  have  tended  to  establish 
that,  on  the  one  hand,  the  red  corpuscles  in  the 
vessels  of  a  perfectly  healthy  part  are  free  from 
adhesiveness;  and,  on  the  other  hand,  the  adhesive- 
ness which  they  acquire  in  inflammatory  conges- 
tion, though  varying  in  proportion  to  the  degree  of 
irritation,  is  never  greater  than  occurs  in  the  blood 
of  a  healthy  part,  ivhan  ivithdraivn  from  the  body 
(p.  669).    The  persistence  of  stasis  after  death 
affords  a  mode  of  determining  the  previous  exist 
ence  of  inflammation  as  distinguished  from  mere 
active  congestion,  all  signs  of  which  may  disap 
pear. 

The  behaviour  of  the  colourless  corpuscles  dur- 
ing the  above  changes  was  first  described  by  Dr. 
C.  J.  B.  Williams  (see  his  Principles  of  Medicine), 
but  attracted  little  notice  till  Mr.  W.Jones  directed 
attention  to  it.  He  observed  that,  as  the  circula- 
tion flagged,  these  corpuscles  were  to  be  seen  in 
unusually  large  numbers  rolling  sluggishly  along  the 
sides  of  the  vessels,  and  that  their  accumulation 
would  sometimes  obstruct  the  channel  of  a  small 
vessel,  or  choke  its  entrance.  Mr.  Paget,  how- 
ever,  doubted  the  accuracy  of  the  observation,  lor 
not  only  had  he  never  observed  any  accumulation 
of  these  corpuscles  in  the  vessels,  either  during  life 
or  after  death,  but  he  had  been  quite  unable  to 


satisfy  himself  that  the  blood  drawn  from  an  in- 
flamed part  contained  them  in  unusual  quantity. 
Mr.  Lister,  however,  entirely  confirms  Mr.  Jones' 
observation,  and  even  goes  beyond  him,    "  In 
most  cases  (he  says)  in  which  irritation  is  applied 
to  the  web  while  the  blood  is  circulating  through 
it,  one  of  the  earliest  abnormal  appearances  is  that 
of  white  corpuscles  adhering  in  large  numbers  to 
the  walls  of  arteries,  capillaries,  and  veins,  as  first 
described  and  accurately  figured  by  Dr.  Williams." 
{Lister,  p.  670.)    Again  he  says,  "Not  unfre- 
quently  red  corpuscles  are  stopped  in  their  course 
and  adhere  among  the  white  ones,  and  sometimes, 
especially  in  young  frogs,  capillaries  become  ob- 
structed throughout  their  entire  length  by  white 
corpuscles  alone,  and,  when  this  is  the  case,  they 
are  apt  to  escape  notice  from  the  inconspicuous 
character  of  their  contents."  "  Thus  the  affection  of 
the  white  corpuscles  is  in  all  respects  strictly  parallel 
to  that  of  the  red  discs,  while  the  greater  adhesive- 
ness of  which  the  former  are  capable  renders  the 
facts  regarding  them  more  obvious  and  unmistake- 
able." 

It  has  been  already  stated  that  the  time  required 
for  the  production  of  the  above  changes  is  very 
variable.  In  some  they  occur  with  extreme 
rapidity.  Mr.  Lister  mentions  that  a  drop  of 
chloroform,  which  may  be  seen  to  evaporate  wholly 
in  two  or  three  seconds,  induces  all  the  phenomena 
of  stagnation  in  that  very  brief  period.  And,  on 
the  other  hand,  the  effects  may  last  uiany  days.  aa 
in  another  case  mentioned  also  by  Lister,  in  which 
he  observed  the  "  capillaries  of  an  area  which  had 
been  pinched  still  transmitting  languid  streams  of 
blood,  containing  great  excess  of  corpuscles,  several 
days  after  the  injury  had  been  inflicted."  The 
variations  in  time  appear  to  be  regulated  not  solely 
by  the  degree  of  irritation  employed.  Dr.  Schuler 
endeavoured  to  ascertain  the  influence  of  variations 
in  the  composition  of  the  blood;  and  he  succeeded 
in  showing  that  the  more  liquid  the  blood,  the 
more  rapidly  was  stasis  induced  by  the  same 
degree  of  irritation ;  and  rice-versa  :  in  other  words, 
the  time  required  for  the  production  of  stasis  was 
in  proportion  to  the  facility  with  which  the  liquor" 
sanguinis  transuded  through  the  walls  of  the 
capillaries.  (Schuler,  in  Cansiatt's  JahreshericM, 
1854,  vol.'.ii.  p.  101.) 

The  return  of  the  vessels  to  the  normal  state 
during  resolution  is  effected  in  a  simple  manner. 
If  stagnation  has  not  existed  long,  resolution  easily 
occurs.  The  corpuscles  begin  to  oscillate,  and  are 
readily  detached  from  each  other,  so  that  at  every 
stroke  of  the  heart  some  are  forced  into  neighbour- 
in"-  vessels,  and,  sometimes,  all  those  in  one  vessel 
are  thus  set  afloat  en  masse.  If  stagnation  has  ex- 
isted a  long  time,  the  corpuscles  do  not  at  first  sepa- 
rate individually,  but  the  masses,  "  having  become 
loose  in  the  vessels,  and  being  at  every  stroke  of  the 
heart  made  to  protrude  a  little  into  the  neighbour- 
ing vessels  into  which  they  open,  pieces  of  them 
arc  detached  in  the  form  of  irregular  flocculi,  which 
are  carried  along  in  the  stream  of  circulating  fluid, 
where  the  red  corpuscles  appear  to  be  at  last 
separated  from  each  other."  Sometimes  this  pro- 
cess of  breaking  up  is  going  on  at  one  part,  while 
fresh  stagnation  is  occurring  at  another.  And  the 
vessels  may  be  observed  still  for  some  time  to  con- 
tain an  unusual  quantity  of  colourless  corpuscles 
accumulated  on  the  inner  surface  of  their  walls; 
and  some  red  ones  also  continue  here  and  there 
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adhering  to  the  walls,  pale  and  distended.  "  It  is 
some  time  before  the  dilated  vessels  fully  recover 
their  usual  calibre."  (  Whai-ton  Jones,  Rep.  in  Br. 
and  For.  lievkw,  1 8-14,  p.  269.) 

But  the  inflammation,  instead  of  ending  in  re- 
solution, may  lead  to  mortification.  In  that  case, 
"  in  the  part  which  has  mortified  tiiere  is  no  longer 
any  appearance  of  blood  and  blood-vessels.  Next 
.the  mortified  part  the  web  is  red  from  vascular  in- 
jection. Under  microscopical  examination,  the 
blood  is  seen  to  be  completely  stagnant  in  some  of 
the  injected  vessels,  oscillating  in  others.  In  the 
arteries  leading  towards  the  mortified  part,  blood 
flows  as  far  only  as  to  the  first  considerable  brandies 
above.  By  these  the  stream  passes  off,  and  from 
them  the  capillaries  and  veins  bordering  on  the 
slough  into  which  blood  may  still  enter,  receive 
the  blood.  In  the  part  of  the  web  bordering  on  the 
slough  there  are  spots  of  extravasated  blood.  A 
slough  of  the  web  having  separated,  the  network 
of  vessels  at  the  margin  of  the  living  part  eventii- 
allj'  comes  to  present  all  the  characters  of  a  capillary 
network.  The  larger  vessels  which  have  been 
truncated  by  the  mortification  become  obliterated 
as  far  up  as  their  connection  with  some  important 
branch  above.  As  this  goes  on,  the  blood  con- 
tained within  vessels  which  become  obliterated  dis- 
appears, being  extravasated  and  absorbed."  (TF. 
Jones,  Guy's  Hosp.  Rep.,  vol.  vii.  p.  SO.) 

As  has  been  already  suggested,  there  is  every 
reason  to  believe  that  what  is  seen  in  cold-blooded 
animals  "represents  fairly  the  state  of  inflamed  parts 
in  all  warm-blooded  animals."  "  I  am  quite  con- 
scious (says  Mr.  Paget)  that  the  most  one  can  see 
with  the  microscope  is  but  a  faint  picture  of  such  in- 
flammations as  we  have  to  consider  in  practice — 
that  it  is  very  trivial  in  both  its  appearance  and  its 
results.  Still  it  is  a  picture  of  a  disease  of  the 
same  kind  ;  and  a  miniature,  even  faintly  drawn, 
may  be  a  true  likeness.  Besides,  all  that  can  be 
observed  of  the  complete  process  of  inflammation  in 
man  is  consistent  with  what  we  can^  see  in  these 
lower  and  lesser  creatures.  The  bright  redness  of 
an  inflamed  part  testifies  to  the  fulness  of  its  blood- 
Tessels,^and  the  crowding  of  the  red  corpuscles  ;  the 
occasional  duskiness  or  lividity  of  the  focus  is 
characteristic  of  stagnation  ;  the  throbbing  in  the 
part,  and  about  it,  and  the  full  hard  pulse  in  the 
ministrant  arteries,  are  sm-e  signs  of  obstruction  to 
the  passage  of  blood  ;  the  gush  of  blood  on  cutting 
into  the  tissues  near  an  inflamed  part,  or  in  bleed- 
ing from  one  of  their  veins,  tells  of  the  determi- 
nation of  blood  in  these,  and  of  the  tension  in 
which  all  the  containing  blood-vessels  are  held." 
(Lect.  1.)  Dr.  Philip  points  out  this  great  deter- 
mination of  blood  towards  the  part.  "  In  inflam- 
matory affections  of  the  jaw  and  head  (for  ex- 
ample) a  greatly  increased  action  of  the  maxil- 
lary and  temporal  arteries  is  readily  perceived  by 
the  finger."  *  {On  Fehrila  Diseases,  part  2,  introd.) 
And  it  is  strikingly  illustrated  by  Mr.  Lawrence's 
experiment.  In  a  case  of  inflamed  hand  and  fore- 
ann,  he  opened  a  vein  in  each  arm  at  the  same  time. 
Three  times  more  blood  flowed  from  the  vein  of  the 
inflamed  limb  than  from  that  of  the  sound  one  in 
the  same  period.  Finally,  the  actual  condition  of 
the  capillaries  in  an  inflamed  part  after  death  was 
observed  by  Mr.  Lister  "  in  the  brain  of  a  man 
■who  had  died  of  tetanus,  complicated  with  inci- 
pient meningitis  ;  the^jos/-7MO)-fc;H  appearance  of  the 
latter  being  maculiform  congestion  of  the  pia  mater. 
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Having  stripped  oflt  a  portion  of  the  affected  mem- 
brane," Mr.  Lister  "  applied  the  microscope  to  one 
of  the  aft'ected  spots,  and  found  that  all  the  minute 
vessels  were  filled  with  crimson  blood,  while  those 
of  the  surrounding  parts  were  comparatively  pale. 
It  was  evident  that  the  red  corpuscles  were,  in  the 
former,  so  closely  crammed  Logellier  as  io  produce 
ilie  appearance  of  a  uniform  mass,  while  in  the 
latter  they  were  present  only  in  their  usual  pro- 
portion to  the  liquor  sanguinis."  {On  the  Early 
Stac/es  of  Injlammaiion,  p.  C46.) 

3.  On  the  Cliangcs  in  the  Ejcudalions  and  in  the 
Ultimate  Organic  Elements  or  "Cells." — Our  pre- 
sent purpose  is  to  describe  phenomena,  and  not 
the  theories  by  which  they  are  explained.  Yet 
it  may  be  convenient  to  state  here,  that  the 
most  modern  pathologists  diff'er  entirely  in  their 
explanations  of  the  most  cardinal  facts.  For  in- 
stance, exudations  may  be  regarded  as  poured  out 
from  the  blood  ;  or  they  may  be  regarded  as  ex- 
tracted from  it  by  the  action  of  the  tissues  among 
which  the  blood  circulates.  The  cell  growths,  and 
new  tissue  formations  of  the  "adhesive  inflamma- 
tion," may  be  regarded  as  products  of  the  liquids 
which  are  exuded,  and  in  which  they  may  be  sup- 
posed to  arise  after  the  manner  of  the  earlier  cell 
theories  ; — or,  with  Virchow,  we  may  regard  them 
as  outgrowths  and  oftshoots  from  the  pre-existing 
tissues; — not  as  arising  from  solidificationof  a  liquid 
blastema,  but  produced  by  proliferation  and  multi- 
plication of  existing  cells.  Again,  this  latter  theory 
may  be  held  by  those  who  accept  Dr.  Lionel 
Beale's  doctrines  of  tlie  growth  and  constitution 
of  organic  tissues.  He  discards  the  "  cell "  doctrine. 
"  There  are  many  objections,"  he  says, "  to  the  use 
of  the  term  '  cell  'as  indicating  the  elementary  unit 
of  structure."  The  fatal  objection  is,  that  in  many 
cases  no  cell  or  vesicle  can  be  shown  to  exist.  All 
tissues  consist  of  living  active  growing  germinal 
matter,  which  is  forming  ;  and  of  fanned  material, 
which  has  been  produced  by  the  activity  of  the 
germinal  matter  ;  and  surrounds  it.  In  the  cases 
in  which  real  "  cells  "  exist,  the  nucleus  represents 
the  active  living  germinal  matter ;  and  the  cell- wall 
the  formed  material.  Whether,  therefore,  the 
word  "  cell  "  be  used  or  not,  it  will  be  understood 
that  it  is  the  living  growing  portion  of  tissue 
which  is  signified. 

The  exudation,  which  has  been  said  to  consti- 
tute one  of  the  essential  characters  of  inflamma- 
tion, may  be  either  cast  out  on  the  surface  of  the 
inflamed  tissue,  or  infiltrated  in  its  substance.  In 
both  cases  the  elfusioiis  are  identical,  but  in  the 
former,  being  isolated  from  the  textures,  they  may 
be  more  readily  examined. 

"  The  materials  that  may  be  eft'used  from  the 
blood-vessels  of  the  inflamed  parts  (sa3's  Mr.  Paget) 
are  chiefly  these  :— serum — blood — lymph,  or  in- 
flammatory exudation  especially  so  called — and 
mucus."    (Paget,  Lect.  ii.) 

An  efi"usion  of  serum  alone  is  a  rare  effect  of 
inflammation,  and  generally  it  is  characteristic  of 
only  the  lowest  degrees  of  the  disease.  Among 
the  instances  of  it  are,  probably,  the  cases  of  the 
chronic  forms  of  hydrops  articuli,  some  forms  of 
hydrocephalus,  and  some  cases  cf  inflammatory 
ojdema  of  the  raucous  membrane,  as  in  the  cedema 
of  the  glottis,  and  cheniosis  of  the  conjunctiva. 
Mr.  Paget  mentions  two  forms  of  what  is  usually 
regarded  as  serous  eft'usion  :  one,  a  fluid  containing 
fibriue  in  small  quantities,  which  may  remain  fluid 
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in  the  body  for  days,  or  even  weeks  ;  and  another 
which,  "  though  it  does  not  coagulate,  contains  a 
material  capable  of  organisation  into  cells  ; "  as 
the  fluid  of  herpes  or  eczema. 

Blood  is  never  effused  except  from  rupture  of 
vessels.  But  the  exudations  are  occasionally 
stained  by  imbibition  of  the  dissolved  colouring 
matter  of  the  blood.  These  "  blood-stained  effu- 
sions are  among  the  evil  signs  of  the  products  of 
inflammation  during  typhus,  and  other  low  eruptive 
fevers,  in  syphilis,  and  scurvy."  {Paget,  ut  infra.) 

Lvmph,  also,  varies  greatly  in  its  properties. 
There  are,  according  to  Mr.  Paget,  two  chief  forms 
of  lymph,  which  he  denominates  the  fibrinojts 
and  corpuscular.  "  To  the  fibrinous  variety  belong, 
as  typical  examples,  all  the  instances  in  which  in- 
flammatory lymph,  effused  as  a  liquid,  coagulates 
into  the  solid  form."  "  In  the  corpuscular  varietj-, 
no  coagulation  of  lymph,  in  the  ordinary  sense  of 
the  word,  takes  place  ;  but  corpuscles  form,  and 
float  free  in  the  liquid  part.  But,  in  a  large 
number  of  examples  of  inflammatory  lymph,  the 
fibrine  and  the  corpuscles  occur  together,  mixed  in 
various  proportions,  the  one  or  the  other  preponde- 
rating." Now,  according  to  Mr.  Paget,  the  nature 
of  the  effusion,  whether  fibrinous  or  corpuscular, 
determines  its  destiny  :  the  fibrinous  having  a  ten- 
dencv  to  become  developed  into  tissue — the  cor- 


puscidar,  to  degenerate  into  pus.     "  In  other 
words,  the  preponderance  of  fibrine  in  the  lymph  is 
generally  characteristic  of  the  adhesive  inflamma- 
tion ;  the  preponderance  of  corpuscles,  or  their 
sole  existence,  is  an  essential  feature  of  the  suppu- 
rative inflammation.    And  the  conditions  which 
determine  the  production  of  one  or  the  other  variety 
of  lymph  seem  to  be  three  :— 1st.  The  state  of  the 
blood  ;  the  power  of  which  is  evident,  in  that  the 
same  material  may  be  exuded  in  many  inflamed 
parts  in  the  same  person  ;  in  that  this  material 
may  exhibit  peculiar  characters  correspondent  with 
those  of  the  blood  itself  ;  and  in  that,  in  different 
persons,  an  inflammation  excited  in  the  same  tissue, 
and  by  the  same  stimulus,  will  produce  different 
forms  "of  lymph,  corresponding  with  differences  in 
the  blood.    2nd.  The  seat  of  the  inflammation, 
and  the  tissue  or  organ  affected,  of  which  the  in- 
fluence is  shown  by  cases  in  which,  with  the  same 
condition  of  blood,  different  exudations  are  pro- 
duced in  different  parts  or  organs.    3rd.  The  se- 
verity, and  acute  or  chronic  character,  of  the  inflam- 
matory process,  according  to  which  the  product 
deviates,  more  or  less,  from  the  character  of  the 
natural  secretion  or  blastematous  effusion  of  the 
inflamed  part." 

An  increased  secretion  of  mucus  has  not  been  so 
"■enerally  recognised  as  an  inflammatory  exudation. 
Mr.  Paget  indeed  says,  "I  am  disposed  to  think  that 
we  should  not  draw  a  strong  contrast  between  the 
inflammatory  products  of  mucous  membranes  and 
those  of  serous  membranes,  and  other  parts,  except 
in  relation  to  the  material  with  which,  in  the  several 
cases,  the  inflammatory  lymph  is  mixed."  But 
Virchow  distinctly  points  out  the  intimate  relation 
between  the  secretion  of  mucus  and  that  of  lymph. 
After  referring  to  the  fact  that  mucous  membranes 
donotgenerallyfurnish  fibrinous  exudation,  he  says, 
"  In  the  whole  series  of  the  so-called  gastric  in- 
flammations we  find,  especially  at  the  commence 
ment  of  the  process,  scarcely  anything  more  than 
an  abundant  secretion  of  mucus.  If,  therefore,  we 
still  call  these  catarrhal  inflammations  inflam- 


mation, we  must  admit  that  there  may  exist  a 
mucous  as  well  as  a  fibrinous  exudation  in  inflam- 
mation, and  that  the  inflammations  with  a  raucous 
exudation  form  a  special  category,  appertaining  to 
certain  organs."     And  in  the  inflammation  of 
certain  mucous  membranes  he  traces  the  passage, 
as  it  were,  of  one  secretion  to  another,  fibrinous 
inflammations  arising,  "as  in  aggravation,  out 
of  mucous  ones."  In  ordinary  croup,  for  example, 
the  secretion  is  at  first  only  mucous  or  muco-puru- 
lent.    "  Not  until  after  a  certain  lapse  of  time 
does  the  fibrinous  exudation  appear,  and  then  it 
does  so  in  such  a  manner  that  we  can  trace  the 
transitions  in  the  same  false  membrane,  and  see 
that  a  certain  portion  is  manifestly  mucus,  another 
manifestly  fibrine,  whilst  in  a  third  part  it  can  no 
longer  be  affirmed  with  certainty  whether  the  one 
or  the  other  is  present.     Here,  therefore,  hoik 
suhsfanccs  appear  as  suhstitules  for  one  another.'''' 
(Virchow,  Cellular  PaLliology,  1860,  p.  390-1.) 
The  relation  of  mucus  to  inflammatory  exudation 
will  be  still  further  illustrated  presently. 

It  appears,  then,  that  the  inflammatory  effusions 
ordinarily  recognised  are  two :  serum  and  fibrine 
— but  to  these  must  be  added,  under  certain  cir- 
cumstances, mucus.  Mucus  is  both  an  exudation 
and  an  overgrowth  ;  and  when  we  speak  of  mucus, 
which  is  commonly  understood  to  be  the  product 
of  a  moist  epithetical  membrane,  we  must  not  forget 
dry  products  of  the  skin  ;  the  abundant  scales  of 
cuticle  which  fall  from  the  leper  as  "  white  as 


snow,"  and  which,  in  an  aggregated  form,  consti- 
tute the  corns  which  arise  from  irritated  skin. 

Exudations  cannot  remain  dormant.  They  rapidly 
undergo  changes,  either  in  the  way  of  develop- 
ment or  degeneration. 

The  development  of  lymph  into  tissue  can  only 
take  place  under  certain  favourable  conditions. 
And  the  existence  of  these  conditions  implies  (says 
Mr.  Paget)  "  a  cessation  of  the  inflammatory  pro- 
cess. So  long  as  inflammation  lasts,  no  high 
development  of  the  exudation  already  formed  wilt 
take  place  :  rather  fresh  exudation  will  be  con- 
tinually formed,  hindering  the  due  process  of  de- 
velopment. The  history  of  the  subsequent  develop- 
ment, and  of  the  tissues  that  maybe  produced,  be- 
longs rather  to  the  subiect  of  Repair.  Suffice  it  here 
to  sav,  that  the  direction  of  the  development  is  de- 
termined by  two  circumstances :—  1st.  The  natural 
tendency  of  the  lymph  to  form fibro-cellular  tissue; 
and,  2nd.  Its  tendency  to  assume,  more  or  less, 
the  characters  of  the  tissue  from  which  it  exuded, 
or  in  place  of  which  it  is  formed.    (See  Art. 

Repair.)  .  .    .  ,,  .  „ 

Microscopically,  the  characteristic  of  all  inflam- 
matory effusions  must  be  said  to  be,  that  they  con- 
tain, in  greater  or  less  abundance,  "cells,"  wnich, 
in  the  earlier  periods  of  their  existence,  show  signs 
of  rapid  and  monstrous  growth  ;  b^t  afterwards, 
being  incapable  of  development,  become  abortive, 
and  pass  through  various  stages  and  forms  of  de- 
generation. 

The  degeneration  of  effusions  are,  according  to 
Mr.  Paget,  four — viz.,  withering,  fatty,  calcareous, 
and  pigmental  degenerations.  But  of  these  the 
most  certain  and  constant  is  the  fatty  degeneration. 

The  fatty  degeneration  of  fibrine  is  seen  espe- 
cially in  the  coagula  found  in  the  lower  forms  of 
inflammation,  in  which  the  fibrine  is  found  to  be 
turbid,  and  dotted  with  numerous  minute  shining 
granules,  whict  are  drops  of  oil.    Such  fibrine,  or 


as  it  is  called,  aplastic  lynipli,  is  found  in  many  in- 
flammations of  serous  membranes  ;  and,  mingled 
with  pus,  in  inflammations  of  mucous  membranes. 
It  is  also  found  in  scrofulous  matter,  and  in  most 
parenchymatous  inflammations.  But  tlie  most 
marked  case  of  fatty  degeneration  in  lymph  is  seen 
in  its  cells.  These  cells  become  gradually  filled 
with  minute  shining  granules,  soluble  in  ether  ;  the 
cell-wall  being  at  the  same  time  more  and  more 
distended.  These  are  the  so-called  "  granule  " 
cells  of  Vogel,  or  the  "  filled  "  cells  of  Ilenle  ;  and 
were  first  demonstrated  by  Reinhardt.  (Traube's 
Beitr'dge,  b.  ii.  p.  217.)  Afterwards,  the  cell-wall 
disappears,  but  the  granules  still  holding  together 
for  a  time  constitute  the  "compound  inflammatory 
globule"  of  Ghige.  Meanwhile,  the  nucleus  uis- 
appears,  and  al  last  the  granules  separate,  the  cell 
breaks  up  into  a  pulpy  mass,  and  is  absorbed. 

It  has  been  repeatedly  pointed  out  that  these 
changes  of  inflammatory  eifusions  are  precisely 
analogous  to  the  similar  fatty  metamorphoses  of 
other  tissues  in  a  state  of  degeneration — such  as 
the  softening  of  clots  of  blood  within  the  cavities 
of  the  heart,  as  demonstrated  by  Mr.  Gulliver  ; 
and  the  fatty  degenerations  of  the  cells  of  the  liver 
or  kidne}',  or  the  fibres  of  the  heart.  As  the  result 
of  inflammation,  this  form  of  degeneration  is  well 
seen  in  the  atheroma  of  arteries. 

The  "withering"  of  inflammatory  effusions  is 
seen  in  the  dry,  horny,  change  of  vegetation  on  the 
valves  of  the  heart  or  in  the  arteries  ;  and  in  the 
dried-up  pus  of  chronic  abscesses,  and  in  the  sta- 
tionary scrofulous  enlargements.  Calcareous  de- 
generation is  rare  (except  in  the  placenta,  where 
it  is  very  common),  and  pigmental  degeneration  is 
only  seen  in  the  lymph  from  certain  inflammations, 
especially  in  that  of  tlie  bronchi,  the  mucous  mem- 
brane of  which  contains  natiurally  much  pigmentary 
matter. 

The  most  notable  form  of  degenerated  lymph  is 
pus.  In  it  the  new  corpuscular  elements  of  the 
lymph  appear  to  have  undergone  simply  fatty  de- 
generation. The  pus  cells,  al  least  those  from  deep- 
seated  abscesses,  are  apparently  lymph  cells  in  a 
certain  stage  of  their  degeneration.  The  typical 
pus  cell  is  a  thin-walled  globule,  about  -^-^  inch 
in  diameter,  irregular  on  its  surface,  wrinkled  or 
granulated,  and  containing  a  bifid,  trifid,  or  even 
quadrifid  nucleus.  Now  all  the  cells  in  inflam- 
matory exudations  have  a  tendency,  as  it  were,  to 
assume  this  typical  form.  Cells  of  every  variety 
of  shape  and  size  are  to  be  found,  according  to  the 
particular  stage  of  development  which  they  have 
been  able  to  reach  before  their  degeneration  com- 
menced. For  they  may  succumb  at  any  period  of 
their  existence,  and  according  to  the  period  will  be 
their  appearance. 

Pus  cells  also  may  undergo  any  of  the  previous 
forms  of  degeneration — and  its  commonest  degene- 
ration is  the  fatty.  In  all  cases  where  pus  is  ab- 
sorbed, it  has  probably  been  tlius  changed.  "  The 
pus  (says  Virchow)  is  not  reabsorbed  as  pus,  but 
first  undergoes  a  fatty  metamorphosis.  Every 
single  cell  sets  fatty  particles  free  within,  breaks 
up,  and  at  last  nothing  fuitlier  remains  than  fatty 
granules  and  intervening  fluid."  {Cdliilar  Pa- 
utolorjy,  p.  1  «2.)  In  all  cases  fatty  transformation 
appears  to  be  essential  to  the  absorption  of-organic 
products,  wlu'tlier  inflammatory  exudation  cells,  or 
the  norm;il  tissues  of  the  body.  (Sec  Fund's 
iicclurcs,  iv.) 
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If,  now,  a  section  bo  made  through  an  inflamed 
part,  say  an  area  of  inflamed  areolar  tissue,  and 
it  be  examined  at  different  points,  cells  in  all  the 
above  varied  stages  of  development  and  degene- 
ration will  be  successively  met  with.  In  proceeding 
from  the  healthy  parts  to  the  outskirts  of  the  in- 
flammation, and  thence  to  its  focus,  we  meet  first 
with  cells  which  appear  to  have  outgrown  them- 
selves :  unnaturally  large,  tlieir  nuclei  dividing 
once,  twice,  or  more,  till  they  become  filled  with 
fresli  cells  ;  these  afterwards  assuming  various 
forms  of  development,  but,  as  we  approach  the 
focus  of  inflammation,  degenerating  into  pus  cells, 
assuming  some  one  or  other  of  the  forms  of  degene- 
rated cells,  mixed  more  and  more  abundantly  with 
fat  cells  and  granules  ;  till  at  last,  in  the  centre  of 
the  inflamed  part,  little  is  to  be  seen  but  the  de'bris 
of  degenerated  and  dead  matter,  among  which  the 
original  textures  of  the  part  can  scarcely  be  recog- 
nised. 

Now  this  combination,  side  bj'  side,  of  growing, 
proliferous  cells  on  the  onejiand,  and  degenerating 
cells  on  the  other,  is  manifestly  the  result  and  indi- 
cation of  an  excessive  production  of  the  ordinary 
blastema  of  the  part;  which,  failing  to  meet  the 
conditions  of  healthy  nutrition,  miscarries,  and, 
being  unable  to  form  new  tissue,  degenerates,  and 
has  to  be  removed,  either  by  expulsion  from  the 
part,  or  absorption.    So  far,  these  cells  have  been 
considered  as  separate  from  the  tissues  among  which 
they  lie,  as  seen,  that  is,  in  effusions  or  exudations  ; 
their  actual  origin  has  hitherto  escaped  observation, 
and  can  only  be  deduced  by  analogy.    But  there 
are  cases  of  inflammation  in  which  perfectly  identi- 
cal changes  have  been  traced  from  their  commence- 
ment in  the  cells  of  the  textures  themselves,  in 
which,  therefore,  there  is,  in  the  early  stages  of  the 
inflammation  at  least,  no  effusion  in  the  ordinary 
sense  of  the  word.  To  such  forms  of  inflammation 
Virchow  applies  the  name  of  "  parenchymatous  " 
inflammation.    (See  Virchoivs  Archive'n,  t.  iv.) 
And  he  considers  that  in  all  cases  the  so-called 
effusions  have  a  similar  origin  from  the  cells  of  the 
part  itself.    "  I  am  of  opinion  (he  says)  that  in 
the  sense  in  which  it  has  usually  been  assumed  to 
exist,  there  is  no  inflammatory  exudation  at  all, 
but  that  the  exudation  which  we  meet  with  is 
essentially  composed  of  the  material  which  has 
been  generated  in  the  inflamed  part  itself,  through 
the  change  in  its  condition,  and  of  the  transuded 
fluid  derived  from  the  vessels.  If,  therefore,  a  part 
possesses  a  great  number  of  vessels,  and  particularly 
if  they  are  superficial,  it  will  be  able  to  furnish  an 
exudation,  since  the  fluid  which  transudes  from  the 
blood  conveys  the  special  products  of  the  tissue 
along  with  it  to  the  surface.  If  this  is  not  the  case, 
there  will  be  no  exudation,  but  the  whole  process 
will  be  limited  to  the  occurrence  in  the  real  sub- 
stance of  the  tissue  of  the  special  changes  which 
iiave  been  induced  by  the  inflammatory  stimulus. 
In  this  manner,  two  forms  of  inflammation  can  be 
separated  from  one  another :  the  piirdi/  pnraich/- 
maious  injlammaiian,  where  the  process  runs  its 
course  in  the  interior  of  the  tissue;  and  the  seorc- 
/urj/  {exudalive)  inJlammaUo  ',  which  belongs  more 
to  the  superficial  organs.     That  there  are  two 
different  forms  is  clearly  shown  by  the  fact  that 
ihoy  occur,'for  the  most  part,  in  different  organs. 
Every  parenchymatous  inflamnuition  has  from  its 
outset  a  tendency  to  alter  the  histological  and 
functional  character  of  an  organ.    Every  inflam- 
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niation  with  free  exudation  in  general  affords  its 
certain  degree  of  relief  to  tlie  part  :  it  conveys  away 
from  it  a  great  part  of  tlie  noxious  matter  with 
which  it  is  clogged,  and  the  part,  therefore,  appears 
comparatively  to  suffer  much  less  than  that  which 
is  the  seat  of  parenchymatous  disease."  (Virchow, 
Cellular Fath.,^.  392-4.)  . 

First  in  the  category  of  parenchymatous  mllam- 
mation,  not  only  hecause  in  it  the  process  is  trace- 
ahle  in  all  its  stages,  hut  also  because  it  was  the 
first  to  he  recognised  and  traced  out  hy  Dr.  Ked- 
fern,  is  inflammation  of  articular  cartilages.  In 
fact,  the  best  illustrations  of  the  process  would 
naturally  be  expected  in  the  least  vascular  tissues 
In  the  ulceration  of  cartilage  Dr.  Redfern  found 
that  the  first  departure  from  health  (at  the  point 
of  cartilao-e  most  distant  from  the  ulcer)  consists  m 
an  enlargement  of  the  cells  to  five  or  six  times 
their  natural  size.  At  the  same  time,  they  become 
irregular  in  their  distribution  in  the  cartilage  : 
their  nuclei  divide  so  that,  according  to  their  size, 
they  contain  a  smaller  or  greater  brood  of  new  cells. 
As  they  advance  towards  the  surface,  they  enlarge 
stiU  more,  till  the  original  cell-wall  disappears.  And 
in  the  larger  cells,  the  nuclei  or  new  ce  Is,  gradu- 
ally degenerate  into  the  form  of  pus  cells,  the  re- 
maining contents  of  the  cell  becoming  granular. 
At   a  later  stage  still,  the  whole  cell  and  its 
contents  become  nothing  more  than  a  mass  ot 
glistening  granules,  or  large  bright  drops  more  or 
less  scattered,  which  are  readily  recognisable  as  fa 
slobules.  Meanwhile  "the hyaline  (or  mtercelkilar) 
lubstance  splits  into  bands  and  fibres  and  is  si^se- 
quently  disintegrated,  and  removed  from  the  part 
(Redfern  on  Abnormal  Nutrition  in  Articular  Cai- 
tilages,  in  Edinburgh  Monthly  Journal  of  mdical 
Science,  1849,  p.  967,  et  seq.)  R^df"-'^/^;"^; 
that  so  long  as  cartilage  alone  was  affected  no  pus 
could  be  produced.    But  it  appears  that  the  de- 
generated cartilage  cells  may  themselves  become 
pus  cells.    (See  a  paper  by  Professor  Weber,  in 
Virchow  s  ArcMven,  vol.  xm.)  ,     .  n 

Similar  changes  are  observed  m  the  inflamed 
cornea,  changes  which  have  been  followed  out 
e  pecially  b/  Strube  and  His     An  admirable 
example  of  the  kind  is  mentioned  by  Virchow  ;  a 
specimen  from  a  case  of  keratitis.      If,   says  he 
"  in  this  case  we  follow  the  process  with  a  higher 
power,  we  discoyer,  what  may  easily  be  shown  to 
be  the  case  in  every  form  of  keratitis,  that  the_ 
change  is  essentially  seated  in  the  corpuscles  o 
cells  of  the  cornea,  and  that,  in  VroVO^^'^^  ^t  Z 
approach  the  clouded  spot  either  from  without  or 
within,  the  little  narrow  cells  continually  become 
larger  and  more  cloudy.    At  last  we  find  them 
presenting  almost  the  appearance  of  Baccula  ed 
canals  or  tubes.    Whilst  this  enlargement  of  the 
elements,  this  acute  hypertrophy,  it  you  will,  is 
S  on  the  contents  of  the  cells  are  at  the  same 
W  becoming  more  cloudy,  and  it  is  this  cloudi- 
ness  of  the  contents  which  i" ^ 
opacity  of  the  whole  coat,  for  the  proP"  ha^^ 
substance  appears  to  be  altogether  ^^^^Mcd^ 
This  cloudiness  of  the  contents  is  in  part  occasioned 
by  particles  which  are  of  a  fatty  nature,  so  t  ,  t 
the  process  seems  to  have  begun  to  »ss'm  Jhc  cMi 
racter  of  a  degenerative  disease:'    {Cellular  J 

''°So^;  h^td  inflammation  of  tendon,  the 
liest  changes  arc  seen  to  be  overgrowth  and  opacitj 
of  the  normally  transparent  so-called  nuclei 


tendon.  And  these  bodies  may  be  seen  gradually  to 
assume  varied  forms  of  degeneration,  to  that  ot 
genuine  pus. 

A  precisely  similar  process,  viz.  the  generation 
of  pus  from  the  natural  elements  of  the  textures 
themselves  by  "  proliferation,"  or  excessive  en- 
do<renv  within  the  cells  of  the  part,  and  their  sub- 
sequent degeneration,  has  been  traced  in  mucous 
membranes.     Dr.  Burckhart  has  described  mi- 
nutely the  stages  of  the  process  in  the  mucous 
membrane  of  the  bladder,  showing  that  the  deeper 
cells,  having  their  origin  in  the  dermis,  divide,  and 
multiply,  and  gradually  degenerating,  are  "1  i- 
mately  cast  off  as  pus  cells.    (See  Burckhart  s 
paper  in  Virchow's  Archiven,  vol.  xvii. ;   and  a 
review  of  it  in  Br.  and  For.  Med.  Revieic,  \P.o9.) 
And  Virchow  well  traces  the  process  in  various 
membranes.    "  If,"  he  says,  "  we  investigate  the 
history  of  suppuration,  we  immediately  discover 
that  we  must  distinguish  two  different  modes  of 
pus  formation,  according  as  pus  proceeds  from 
epithelium,  or  from  connective  tissues.    W  he_ther 
there  are  also  forms  of  suppuration  proceedmg  from 
a  tissue  of  the  third  class,  from  muscles,  nerves, 
vessels,  &c.,  is  at  least  doubtful.  _  As  long  as  the 
pus  is  formed  out  of  epithelium,  it  is  naturally  pro- 
duced without  any  considerable  loss  of  substance, 
and  without  ulceration.    But  this  is  in  every  in- 
stance the  case  when  pns  is  produced  in  connective 
tissue     Ftis  is  not  the  dissolving,  but  the  dissolved, 
ie.  the  transformed  tissue.    If  you  follow  the  de- 
velopment of  pus  upon  the  skin,  when  the  process 
is  unaccompanied  by  ulceration,  you  will  constantly 
see  that  the  suppuration  proceeds  from  the  re.e 
Malpiffhi.    It  consists  in  a  growth  and  develop- 
ment  of  new  cells  in  this  part  of  the  cuticle.  In 
proportion  as  these  cells  proliferate,  a  separation  of 
the  harder  layers  of  the  epidermis  ensues,  and  they 
are  lifted  up  in  the  form  of  a  vesicle  or  pustule  In 
the  deeper  layers  we  may  watch  how  tlie  cellulai 
elements,  which  originally  have  only  single  nuclei 
divide,  how  the  nuclei  become  more  abundant,  and 
single  cells  have  their  places  taken  by  severa , 
which  in  their  turn  again  provide  themselves  witli 
dividing  nuclei.    Precisely  the  same  is  the  case 
with  mucous  membranes.    A  mucofls  menibrane 
is  all  the  more  in  a  condition  to  produce  pus  withou. 
ulceration;  the  more  completely  the  epithelium  it 
nosses  es  is  stratified.     The  intestinal^  mucous 
S  ane,  especially  that  of  the  small  intes  me. 

ever  produces  pus  without  ulceration; 
while  on  other  raucous  membranes,  as,  for  ex- 
ample, on  that  of  the  urethra,  we  see  enormous 
ouantities  of  pus  secreted,  as  m  gonorrhrea,  without 
even  the  slightest  ulceration  being  present  on  the 
<;iirfice  This  depends  essentially  upon  the  pre- 
sence of  several  strata  of  cells,  the  upper  fornnng  a 
kind  of  protection  to  the  deeper  ones,  of  which  the 
proliferation  is  thus  for  a  time  secured.  K,  now, 
pus,  mucus,  and  epithelial  cells  he  compared  with 
one  another,  it  appears  that  there  certainly  does 
exist  a  series  of  transitional  forms,  or  intermediate 
.tages,  between  pus  corpuscles  and  the  ordrnary 
epithelial  structufes.  Pus,  mucus,  '^"d  ^pUhelial 
cells  are  therefore  pathologically  ''q;''^"!'^"' '^J 
winch  may,  indeed,  replace  one  g.r  2>«- 

perform  eacli  other's  functions.  {^aiMar  I  a 
rto/oflv,  p.  455,  et  seq.)  „„ftV,iQnrn. 

hrothcr  te..tures,  the  ear  .es  stnges  of  th  s  pro 
cess  have  not  been  so  distinctly  'raced  ,perhap^ 
because  the  textures  themselves  have  not  the  same 
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distinctive  cellular  cLm-acters.  But  all  the  later 
stages,  the  progressive  destruction  of  the  textural 
elements,  and  their  degeneration  into  fatt}-  matters, 
Lave  been  distinctly,  recognised.  In  inflamed 
muscle,  from  the  earliest  period  observed,  the  struc- 
ture of  the  muscle  is  changed,  its  striaj  disappear, 
so  that  the  muscle  appears,  for  a  time,  almost  ho- 
mogeneous, and  afterwards  minutely  granular — 
then  large  granules,  which  are  manifestly  oil  drops, 
appear,  having  more  or  less  tlie  arrangement  of  the 
original  "  sarcous"  elements,  from  which  it  cannot 
bo  doubted  that  they  have  their  origin  ;  and  subse- 
quently the  limitaiy  membrane  dissolves  and  dis- 
appears, and  the  whole  muscular  material  is  ab- 
sorbed, and  now  replaced.  In  inflamed  nerve,  too, 
the  medullary  cylinders  of  the  nerve  fibres  break 
np,  and  gradually  assume  the  character  of  oil. 

It  is  impossible  not  to  see  that  these  destructive 
changes,  revealed  by  the  microscope,  are  exactly 
analogous  to  the  more  conspicuous  destructive  acts 
of  inflammation  -which  produce  ulceration  and 
gangrene.  In  all  cases  the  proper  tissues  of  the 
part  are  destroyed,  the  difierence  being  simply 
those  of  degree  and  rapidity. 

Dr.  Lionel  S.  Beale  endeavours  to  explain  the 
rapid  production  and  growth  of  pus  cells,  and  their 
varying  characters,  by  referring  them  to  an  escape  of 
the  growing,  "germinal  "  matter  of  cells.  Having 
supported  the  doctrine  that  every  cell  consists 
of  "  germinal "  matter  in  its  interior,  and  "  formed 
material"  externally,  he  considers  that  the  living 
germinal  matter  may  be  set  free  by  the  destruction 
of  the  formed  material,  or  by  its  softening.  "  When 
germinal  matter  comes  into  contact  with  nutrient 
material  imder  favourable  circumstances,  its  power 
of  infinite  multiplication  becomes  apparent.  The 
germinal  matter  of  any  tissue  in  the  body  is  ca- 
pable of  growing  in  this  way.  If  we  look  at 
suppuration  in  this  light,  the  cause  of  the  different 
characters  of  pus  becomes  evident.  In  gangrene 
the  germinal  matter  is  killed  :  in  suppuration  it 
grows  freely.  And  if  this  process  did  not  occur, 
there  are  cases  in  which  the  death  of  the  tissues 
must  result."  (RepoH  of  Dr.  Beale's  Lect.  on 
the  Structure  and  Groxvth  of  tlie  Tissues  :  Br 
Med.  Jour.  1861,  p.  522.) 

Section  C.  Causes  of  hiflammation. — Abnormal 
distribution  of  blood  has  been  shown  to  be  the 
chief  agent  in  bringing  about  the  changes  which 
ensue  in  the  course  of  inflammation,  Now,  although 
we  protest  most  strongly  against  the  doctrine  that 
mere  hypertemia,  or  excited  action  of  blood- 
Tessels,  can  be  considered  the  essence  or  starting- 
point  of  inflammation,  still,  whatever  be  the  con- 
ditions which  create  inflammation,  they  must  be 
such  as  include  the  power  of  disturbing  the  circu- 
lation, and  of  causing  local  accumulations  of  blood. 

If  we  exclude  the  coarser  mechanical  agency  of 
the  heart,  whoso  force  tells  in  all  parts  alike,  we 
shall  find  that  the  circulation  through  any  given 
part  is  influenced  by  the  work  done  in  that  part  ; 
by  the  amount  of  function  carried  on;  of  tissue 
worn  and  requiring  renewal  ;  in  fact,  by  the  de- 
mands of  the  part  for  the  nutrient  material  which 
the  blood  furnishes.  Thun,  in  the  natural  state, 
exercise,  development,  and  functional  activity, 
draw  supplies  of  blnnd.  Even  so  the  enlarging 
ivomb,  and  the  consumption  of  material  in  the 
growth  of  the  fmtus,  causes  the  uterine  arteries  to 
become  both  more  capacious  and  tortuous.  And, 
m  the  second  place,  the  local  circulation  is  in- 
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fluenced  by  the  state  of  tlie  blood.  A  thin,  poor, 
hungry  blood,  that  whizzes  noisily  through,  the' 
veins,  may  yet  stagnate  in  the  extremities  ; 
whilst  blood  loaded  with  nutriment  sets  the  heart 
beating  vigorousi}-,  makes  the  face  flush  and  the 
eyes  bright,  and  its  effects  on  the  brain  are  soon 
told  by  e-xhilaration  and  good  spirits. 

The  elective  power  of  certain  substances  con- 
tained in  the  blood,  which  causes  them  to  seek 
certain  organs  or  channels  of  elimination,  is,  like 
all  facts  of  its  class,  to  be  accepted  as  ultimate  and 
inexplicable.  We  do  not  know  wliat  gives  tur- 
pentine and  cantharides  an  affinity  for  the  kidneys, 
nor  why  croton  oil  should  be  eliminated  by  the 
bowels,  and  anise  oil  by  the  lungs  ;  neither  can 
we  tell  why  aloes  should  vex  the  rectum,  and 
iodide  of  potassium  the  upper  air  passages  ;  why 
morphia  should  cause  itching  of  the  skin,  and 
quinia  ringing  in  the  ears  ;  why  henbane  should 
make  the  throat  dry  ;  cubebs  produce  a  papular 
rash;  mercury  sloughing  of  the  gums  ;  savine 
a  hffimorrhage,  and  ergot  a  constriction  of  the 
womb;  strj'chnine  an  excitement  of  the  spine; 
lead  a  paralysis  ;  nor  why  chloroform  and  alcohol 
should  accumulate  in  the  nervous  centres.  It  is 
sufficient  for  our  present  purpose  to  remember, 
that  by  introducing  certain  substances  into  the 
blood,  we  can  materially  modify  the  circulation  in 
many  organs  ;  that  we  can  produce  secretion, 
and,  if  we  please,  hypersemia  and  exudation  or 
haemorrhage,  i.  e.  inflammation  ;  and  that  thus  we 
can  gain  an  insight  into  the  manner  in  which  local 
inflammations  are  produced  by  constitutional 
causes. 

But,  thirdlj',  besides  the  nutritive  work  in  any 
given  part,  which  attracts  blood  towards  it,  and 
besides  alterations  in  the  composition  of  the 
blood  which  cause  it,  as  it  were,  to  fly  to  certain 
organs,  there  is  the  nervous  system,  of  which  we 
know  just  enough  to  be  able  to  comprehend  its 
immense  power  in  regulating  the  distribution  of 
blood.  Its  power  in  health  is  exemplified  by  the 
common  acts  of  blushing  with  shame,  and  of 
watering  of  the  mouth  when  victuals  are  presented 
to  a  hungry  man.  [In  disease,  its  power  is  illus- 
trated by  the  fact,  so  well  urged  by  Macartnej-, 
that  if  "  irritation  of  the  nervous  system  "  be 
prevented  by  certain  remedies  whose  sedative 
action  on  that  system  is  matter  of  experience, 
inflammation  after  injuries  will  either  be  absent 
altogether,  or  very  much  mitigated. 

The  practical  value  of  correct  pathology  is  so 
great  that  it  may  be  well  to  enlarge  on  this  point. 
It  is  proved  both  by  physiological  experiment 
and  clinical  obsyvation,  that  as  with  the  vascu- 
lar supply,  so  with  the  nerves,  they  not  only 
influence  local  changes,  but  are  themselves  in- 
fluenced thereby.  Changes  in  a  nerve  may  pro- 
duce great  changes  in  the  part  to  which  the  nerve 
is  distributed  ;  and,  conversely,  as  Claude  Ber- 
nard says,  "  the  properties  of  ;i  nerve  are  greatlv 
modified  bj'  the  state  of  the  .org;m  in  which  I't 
terminates.  If  the  sensibility  of  a  cutaneous 
nerve  be  ascertained  in  the  healthy  state,  it  will 
ho  fi)und  that  after  scalding  or  blistering  the  parts 
to  which  its  ramifications  are  distributed,  a  con- 
siderable increase  of  its  cxcitabilitj'-  lias  taken 
place  ;  a  galvanic  current,  which  is  scarcely  felt 
on  the  opposite  side,  provokes  instant  pain  "when 
applied  to  the  nervous  trunk  which  spreads  to  the 
injured  region." 
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Thus  far,  tlien,  we  see  tliat  irritation  of  the 
ramifications  of  a  nerve  produces  increased  sensi- 
bility of  the  trunk.  But  from  the  trunl?,  the 
increased  sensibility  radiates,  in  a  reflex  manner, 
to  the  neighbouring  ramifications  ;  hence  the  exten- 
sion of  ienderness  to  a  distance  around  an  mjury. 

A  common  example  of  reflected  nervous  irrita- 
tion is  seen  in  some  cases  of  ovarian  disturbance  m 
women  ;  and  as  I  have  before  said,  it  is  m  the 
female  generative  system  that  the  true  natural 
type  of  inflammation  and  its  processos^  )s_  .0  be 
found  In  a  patient  afltected  with  irritation  or 
neuralgia  of  the  right  ovary,  I_  have  often  seen 
the  whole  right  leg  and  foot  crimson,  warm,  and 
with  its  veins  turgid,  whilst  the  opposite  foot  and 
kg  were  pale  and  cold. 

A-rain,  there  is  direct  evidence  showing  the  in- 
fluence of  the  spinal  nerves  in  creating,  or  at 
least  promoting,  general  febrile  disturbance  after 
local  injury.     "  When  a  horse,"  says  Claude 
Bernard  "has  injured  itself  by  stepping  on  a 
sharp  stone,  or  a  pointed  fragment  ot  metal,  ti  e 
general  phenomena  (fever  and  inflammation)  wi  H 
^vhich  similar  accidents  are  usually  attended,  will 
not  take  place  if  the  sensitive  nerve  leading  to 
the  wound  be  divided,  and  none  but  local  symp- 
toms will  in  this  case  be  observed.    If,  on  the 
contrary,  instead  of  cutting  the  nerve,  we  create  a 
local  hy^ereesthesiaby  dividing  the  spmal  cord  on 
tliat  side,  the  opposite  effects  will  be  produced  ; 
the  pain,  fever,  and  inflammation  resulting  from 
ihe  wmmd  will  acquire  at  once  additional  in- 

Hitherto  we  have  spoken  of  the  spinal  nerves; 
buf  of  the  direct  influence  also  on  the  circulation 
of  th  se  nerves  which  are  derived  from  the  sym- 
Sthet  c,  there  can  be  no  doubt,  although   here  ,s 
much  yet  to  be  learned  on  this  matter     It  seems 
r£  established  that  the  ^l-^-ve-e  s  are  uader 
the  influence  of  two  sorts  of  nerves  .  one  (\_asi 
motor)  probably  directly  derived  from  the  spinal 
Tord,  vhich  accelerates  the  ci->ilatioii   and  p^o- 
duces  dilatation  and  increased  flow  of  blood  ;  the 
other  derived  from  the  cord  through  the  sympa- 
thedc  which  produces  contraction  of  thenr  mid 
diminishes  the'flow  of  blood.    "The  division  of 
the  nerves  belonging  to  the  ^y.^'^'";^  "/S^  ,  f '  . 
says  Claude  Bernard,  that  is,  of  the  latter  01 
S'mpatLtic  class,  "  gives  rise  to  three  grea 
cLses  of  morbid  phenomena:  1st,  an  acce  kiaton 
of  the  passage  of  the  blood  through  the  vessels  2nd 
an  increase  of  temperature  ;  3rd,  an  exa?geia ted 
a<;tivity  of  the  secretions       besides  ^vhicl  ,  the 
part  can  resist  cold  for  a  longer  time,  and  is  ve  y 
^much  more  sensitive.    If  one  cervical  branch  be 
divided  in  a  rabbit,  the  corresponding  eai  becomes 
hot  and  vascular,  and  not  only  so,  but  the  corre- 
spondin-  side  of  the  brain  and  its  membranes  as 
w^d      All  these  eft-ects  are  re^•el■sed  li  the  peri- 
sh ral  extremity  of  the  divided  '^-^  \« J  " 
Lized  so  as  to  restore  its   contrac t     eft.a  . 
The  antagonist  nerve  to  the  |y'"P^^      i  ,  t  • 
that  which  produces  dilatation  "f  '  '"^/j  .^^ 

demonstrated  in  an  isolated  f^'^.^J^J^Z 

'y7'-^^'-r7^:nrus'tiStalo- 

submaxillary  gland,  and  its  m 
nistic  to  that  of  the  sympathetK,  -  ' 
force    uncontrolled    when    the  fJ'"''' 
divided.     (See  Claude  Bernard's  "and 
Fu,>cticns   0/   Spinal  Cord,    Med.  l>mes  and 
Gaz,  18G1.) 


If  we  may  attempt  to  show  by  a  rough  ana- 
lo'TY  the  relative  share  which  the  nutritive  action 
ot- a  tissue,  the  composition  of  the  blood,  and  the 
influence  of  tiic  nervous  system,  take  in  modifying 
the  distribution  of  blood,  we  may  liken  the 
organic  actions  in  any  given  tissue  to  the  con- 
sumption of  co.lin  afurnace-the  blood  to  the 
coal-tho  nerves  to  the  persons  by  whose  agency 
the  coal  is  fetched.  Then  it  will  be  manifest  tha 
the  quantity  of  coal  consumed  will  depend  partly 
on  the  amount  of  work  to  be  done,  or  of  steam 
to  be  raised  by  the  furnace  ;  partly  by  the 
quality  of  the  coal  and  its  power  of  quick  combus- 
tion; Lid  partly  by  the  activity  of  the  persons 
whose  place  it  is  to  bring  it.  _ 

We  will  now  examine  the  various  causes  ot 
inflammation,  which  may  be  divided  into  two 
lieads,  local  and  constitutional,  or  sohdist  and  A" 
moral  Each  kind  requires  to  be  carefully  studied 
andanalysed,  although  it  must  not  be  supposed  that 
they're  often  met  with  absolutely  distinct  ,n  nature 
'A  true  severe  inflammation,  local  only,  that  is 
produced  by  local  irritation  without  any  concumn 
blood  disorder,  is  most  rare,  because  local  inflam- 
mation may  poison  the  whole  blood. 

1    The  local  causes  are  those  which  disturb  the 
nutrition  of  the  part,  which  interfere  with  the  steady 
development  of  the  elements  of  tissues,  or  which 
;  odu?e  premature  wear  and  tear  of  them,  or  hinder 
he  removal   of  their  debris,  when  eifete.  Clf 
these  the  chief  and  most  frequent  is  over-e,^it  on 
or  the  compelling  an  organ  to  do  more  work,  that 
is,  to  go  through  the  processes  of  disintegration  and 
re  lewll  more  frequently  than  it  is  well  able  to  do 
so.    Inflammations  of  over-worked  mamm^B  and 
eyes  are  examples.     Aliermtions  of  iemperaiuie, 
which  perplex  and  disturb  the  changes  going  on 
n  he  blood,  and  alter  the  relation  of  the  tissues 
0  oxygen  ;  of  which  chilblains  and  sunburn  are 
eLmples.    Injuries  of  every  sort  ^^^^^^^-^ 
chanical  or  chemical,  or  iiiiuries  produced  by  those 
pofsJns  which  hav'e  no  force  save  ^P-  I-^g 
matter  as  the  zymotic  or  septic  poisons.  Not  that 
Se's  are  of  iiecessity  followed  by  inflammation  : 
for  after  almost  any  ainount  of  injury,  even  inclu- 
ding destruction  of  the  vitality  of  a  neighboimng 
mr?  a  part  may  tranquilly  undergo  reparation. 
Yet  those  injuri  s  which  leave  parts  ha  f  killed,  or 

Jo  i  cumstai^ced  that  the  FO^-fj'^XioTs 
interfered  with,  or  the  development  of  exuda  101  s 
hhidered,  or  th^  fluids  about  the  wound  made  to 
u  dergo  'putrescent  changes,  are  sure  to  niflame. 
Thus  a  simple  cut,  nicely  closed,  may  not  inflame 
But  if  it  be  not  brought  together  or  if  t  be 
fudely  torn  open  again,  so  as  to  >nterlere  with  the 
vitality  of  the  reparative  exudation  whilst  still 
leSer  or  if  the  reparative  material  be  allowed  to 
pu  r  v,"^'  decomposing 
^ima  natter,  iiiflammati.ni  is  sure  to  result.    1  he 
more  complex  an  injury,  such  as  a  torn  wound,  01 
T  n  which  foreign-bodies  are  entangled  the  mme 
li^vble  is  it  to  inflame.     The  poisons  of  aniim  U, 
arsiiake  bites,  and  stiugs  of  all  sorts  ;  ve^-ta^^^^^^ 
irritants  ;  putrid  and  decomposing  animal  matt,  is 
nd  the  discharges  from  inflamed  ^'^^'^'T'^ 
or  serous,  applied  to  the  like  parts  iii  th       . c 
body  or  another,  are  also  common  causes  of  local 

inflammation.  TT„n»ni-  th.it 

It  was  an  observation  of  ^^^f  .^^'f^l^^^, 
putridity  of  the  blood  in  a  wound  ^^J^^^ 
cause  of  inflammation.    Most  assuredly  theic  aie 


many  "low"  inflammations  of  wounds  after  oper- 
ations in  hospitals,  the  name  of  which,  if  trans- 
lated into  other  words,  would  be  "  tainting  of 
the  animal  fluids  in  and  about  the  wound."  I 
have  verified  the  fact,  that  meat  and  milk,  if  ex- 
posed to  sewer  vapour,  undergo  speedy  putrefactive 
change.  We  miglit  therefore  well  imagine  that 
.  the  liquid  exudations  of  wounds  would  do  so 
likewise  in  the  vile  air  of  hospitals,  if  we  had 
not  learned  it  as  a  fact  from  the  history  of  erysi- 
pelas and  hospital  gangrene. 

The  modus  operandi  of  contagious  diseases  may 
be   explained  under   two   forms — by  chemical 
action,  per  se,  or  by  chemical  action  combined 
with  vital  growth.     For  example,  we  may  regard 
some  septic  or  morbid  poisons — say  those  of  ery- 
sipelas, pysemia,  hospital  gangrene,  charbon — as 
substances   undergoing    chemical  decomposition 
simpliciier,  and  communicating  that  state  to  tiie 
fluids  of  any  healthy  body  with  which  they  come 
into  contact,  just  as  a  lighted  torch  communicates 
its  state  to  a  hay-rick.    Qn  the  other  hand,  some 
morbid  poisons,  the  true  zymotic — which  produce 
exudation  with  copious  "  cell  "  growth — as  those  of 
gonorrhoea,  contagious  ophthalmia,  small-pox,  and 
the  like,  may  be  compared  with  yeast,  whose 
chemical  action  is  proportionate  to  the  amount  of 
growth  of  new  organic  form.    The  former  class,  or 
assumed  class,  of  poisons  may  be  supposed  to 
arise  wherever  the  chemical  conditions  necessary 
for  their   presence  are  found.     Wherever,  for 
example,  there  is  an  ill-kept  hospital,  there  hospi- 
tal gangrene  may  arise,  and  may  linger  iu  any 
patient  to  an  indefinite  time.    On  the  other  hand, 
the  spontaneous  and  independent  origin  of  morbid 
poisons  which  are  allied  with  something  of  vital 
growth  is  less  certain  :  they  possibly  require  a 
pre-existing  germ  for  their  development.  They, 
too,  usually  present  a  definite  specific  course  ; 
small-pox,  for  example,  runs  its  course,  lasts  a 
given  time,  and  then  disappears  ;  nor  can  it  be 
produced  again  readily  in  the  same  patient,  at 
least  till  some  time  has  ekipsed. 

If  the  efficacy  of  such  poisons  as  the  virus  of 
vaccine  depends  on  living,  and  not  on  mere  chemi- 
cal agency,  it  must  be  admitted  that  living  matter 
may  exist  in  a  pellucid  liquid,  and  therefore  with- 
out form  and  of  inconceivable  minuteness. 

The  contagion  of  the  truly  zymotic  poisons  is 
as  material  an  act  as  the  transplantation  of  a 
growing  plant  or  its  seeds  into  a  new  field  where 
it  may  increase  and  propagate.  The  pus  of 
gonorrhoea  applied  to  the  urethra  or  eye,  may  be 
supposed  not  merely  to  set  chemical  changes 
going,  but  to  undergo  division  and  multiplication, 
and  to  communicate  its  own  mode  of  growth  to 
the  epithelium  in  which  it  is  deposited.  It  is 
highly  probable  that  most  catarrhal,  mucous,  and 
cutaneous  infhimmations  would  be  found  to  be 
contagious,  if  as  much  care  were  taken  with  the 
engrafting  of  secretions  containing  living  matter 
as  is  taken  with  the  vaccine  disease.  Dysentery, 
serous  tliarrhcea,  various  forms  of  vaginiti's,' 
ophthalmia,  and  common  catarrh,  are  undoubtedly 
contagious. 

It  is  worth  noticing  that  cancer  is  usually 
reckoned  a  non-contagious  disease.  True  it  is 
timt  moculation  with  dead  and  decomposing  debris 
irom  a  cancerous  ulcer  fails  to  convey  the  disease, 
let  experiments  on  animals  have  shown  that 
l*mig  cancer  cells,  injected  into  the  bload,  may 
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propagate  and  grow  wlien  arrested  in  the  lungs 
And  It  is  important  to  notice  that  some  cases  of 
contagion  ot  cancer  have  from  time  to  time  been 
recorded;  as  by  Gooch  and  Herbert  Mayo  and 
others.  These  were  cases  of  epithelial  cancer  in 
which  the  essence  of  the  disease  is  the  over- 
growth of  epithelial  cells.  They  were  cases  of 
epithelial  cancer  of  the  organs  of  generation, 
communicated  from  husband  to  wife— doubtless 
by  the  communication  of  living  germs  of  morbidly 
growing  epithelium.  Warts,  too,  are  notably 
contagious.  All  these  facts  illustrate  and  confirm 
the  mode  of  propagation  of  those  inflammations 
which  we  hold  to  be  contagious. 

Parasites,  vegetable  and  animal,  are  occasional 
causes  of  inflammation  ;  amongst  parasitic  vege- 
tables of  the  fungus  family,  the  Trichophyton  ton- 
surans seems  to  produce  the  varieties  of  ringworm, 
S3-cosis,  and  tinea  decalvans  ;  the  Achorion  Schoii- 
leinii  produces  favus;  the  microsporon,  the  pityriasis 
versicolor  ;  and  a  very  formidable  disease  of  the 
•  bones  and  other  structures  of  the  foot  {Fungus  foot 
of  India)  is  caused  by  the  infection  of  the  Chionephe 
Carteri.    The  oidiwn-  albicans  is  found  in  the  epi- 
thelium of  the  mouth  and  fauces,  particularly  in 
thrush  and  diphtheria,  but  seemsan  accidental  com- 
plication, not  a  cause.    Amongst  animal  parasites, 
the  louse  causes  prurigo  and  eczema^  and  the  itch 
insect  scabies.    The  immature  young  of  the  tseniae 
in  the  form  of  cysticercus,  echinococcus,  and  other 
hydatids,  may  produce  inflammation  and  abscess  of 
the  organs  they  iufest,    Various  kinds  of  the  small 
worms  known  as  Dilharzia  produce  in  Egypt  a 
condition  resembling  dysentery  (Aitlxn,Seience  and 
Practice  of  Med.  vol.  i.  p.  863,  Ed.  1866)  ;  and 
at  the  Cape  of  Good  Hope  they  infest  the  kidneys, 
and  cause  hsematuria.    {Johi  Hurley,  Med.-Chir. 
Trans,  vol.  xlvii.)    The  guinea-worm,  Dracun- 
culus,  may  be   a  cause  of  great  inflammation 
and  abscess  in  the  areolar  tissue  ;  the  chigoe,  or 
pulex  penetrans,  may  cause  abscess  of  the'' foot  ; 
and  there  are  the  Delhi  boiU  Lahore  boil,  Aleppo 
lDoil,and  other  hardly  yet  sufficiently  explored  local 
inflammations,  which  are  piobably  due  to  animal 
parasites.     {Fleming,  Smith,  Ailken,  in  Army 
Medical  Report  for  1868,  pp.  319,  &c.  CobboU 
ou  Entozoa,  Lond.  1864.)  ■ 

Lastly,  among  local  causes  of  inflammation,  I 
shall  consider  one  which  scarcely  ought  to  be 
called  local,  inasmuch  as  it  is  often  connected 
with  the  whole  vital  history  of  the  individual. 
This  is,  original  defect  in  the  intrinsic  vitfil  force 
and  nutritive  energy  of  any  given  organ,  and  defec- 
tive  structure.    As  a  first  example,  I  may  quote 
the  ill-developed,  or  over-developed  bulky  brain  of 
rachitic  and  scrofulous  children,  which  upon  sli..|,t 
provocation  fulls  into  a  state  of  acfite  hydro- 
cephalus,   so  called.     Secondly  are  the  teeth, 
in  which  delay  of  catting  is  a  fruitful  source  of 
inflammation  in  iiiliint  life,  wliiUt  caries  is  an 
equally   fruitful   source   in    eariy  adolescence. 
Thirdly,  the  female  generative  system.    There  is 
little  doubt  but  that,  as  slated  by  my  friend  Dr. 
Farre    (Art.  Uterus,  Todd's  Cyclop.),  many  of 
the  "  inflamiDations "  of  uterus  and  ovaries  are 
effects  of  ill-development  and  non-perlbrniance  of 
the  proper  functions  of  ovulation.    Lastly,  in  thu 

decline  of  life,  organs  lose  their  vital  power  

their  power  of  srlf-restoration  and  renewal  at 

various  epochs,  in  some  men  eaily,  in  others 
late  i  then  come  degenerations  and  degradations 
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,of  structure, 
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 ,  and  upon   these,  inflammation. 

Bulging  varicose  veins,  glaucomatous  eyes,  era- 
pliysematous  lungs,  and  other  instances,  where 
the  decay  of  structure  is  the  precursor  of  inflam- 
mation, will  readily  suggest  themselves  to  the 
practitioner. 

2.  In  the  next  place,  we  will  speak  of  altered 
innervation  as  a  cause  of  inflammation.  But  here 
we  tread  insufficiently  explored  ground.  That  the 
nerves  have  a  share  in  the  mechanism  of  all  in- 
flammations is  certain,  but  when  we  come  to 
specify  altered  innervation  as  a  substantial  and 
palpable  and  original  cause  of  inflammation,  we 
are  somewhat  at  a  loss. 

There  are  some  classical  cases,  which  are  quoted 
in  most  books,  of  inflammation  or  some  more 
destructive  change,  following  injury  to  nerves. 
For  example,  in  experiments  on  animals  n  has 
constantly  been  found  that  section  of  the  ophthal- 
mic division  of  the  fifth  nerve  is  followed  by  in- 
flammation of  the  conjunctiva,  ulceration  of  the 
cornea,  and  even  destructive  inflammation  of  the 
whole  globe  of  the  eye.    So,  too,  inflammation  ot 
the  lungs  may  be  induced  by  division  ot  the 
pnemogastric.    And  similar  phenomena  are  not 
u.ifrequently  witnessed  by  the  practical  surgeon, 
notably  in  the  ready  formation  of  sloughs  on  the 
saci-um,  hips,  and  ankles,  and  in  the  rapid  inflam- 
mation of  the  bladder  after  injuries  to  the  spinal 
cord     Mr.  Simon  mentions  a  case  of  inflamma- 
tion of  the  two  inner  fingers  in  consequence  of 
laceration  of  the  ulnar  nerve  (Simon  s  Lect.,  iii^i)). 

More  than  one  explanation  has  been  otfered  ot 
Buch  cases.     At  first,  the  fact  that  the  injured 
nerve  is  commonly  a  sensitive  one,  seemed  to 
iustify  the  opinion  that  the   phenomenon  was 
reflex,  dependent  solely  on  the  influence  of  the 
nerves  on  the  local  circulation.     But  it  is,  to  say 
the  least,  doubtful  how  far  this  explanation  would 
account  for  the  production  of  the  various  incidents 
of  inflammation  beyond  the  hyperaeaiia.    A  more 
plausible  explanation  was  suggested  by  Sir  ii 
Brodie,  and  has  been  largely  supported  by  experi 
ment  :  viz.,  that  the  inflammation  is  caused  by  the 
continued  irritation  of  foreign  bodies,  from  the 
contact  of  which  the  part,  deprived  of  all  sensibi- 
lity, is  unable  to  defend  itself.    It  is  argued,  for 
example,  that  the  inflammation  of  the  bladder,  in 
cases  of  paralysis,  depends  solely  on  the  retention 
of  the  decomposing  urine,  which  the  bladder  is 
nnable  to  expel,  and  that  it  may  be  prevented 
bv  the  careful  use  of  the  catheter,  and  by  washing 
out  the  bladder— that  the  rapid  formation  ol 
Bloughs  in  the  same  cases  depends  on  the  con- 
tinued nressure  on  the  most  exposed  points,  a 
pressure' of  which  the  paralysed  patient  is  uncon- 
scious, and  which  he  therefore  makes  no  effort  to 
relieve.    (See  Art.  on  Fractures  of  Spine.) _  bo 
aaain  Dr.  Snellen  has  shown  that,  after  division  of 
the  fifth  nerve,  inflammation  of  the  conjunctiva 
maybe  warded  off  for  a  time  if  not  altoge.he. 
by  stitching  together  the  eyelids,  and  drawing  the 
ear  of  the  animal  over  them  for  a  still  f^l'^J'^  P'/ 
tection  to  the  eye  ;  and  in  the  case  of  " 
tion  of  the  lungs  after  division  of  the  P"«  "-gf- 
^,,.1,  ;»  ,nh^  ascribed  to  the  mere  congestion 


iZ  much  is  to  be  ascribed  to  the  mere  onge 
of  blood  consequent  on  the  slower  resp..<  t.on 
and  Traube  has  shown  that  it,  too,  may  be    o  a 
certain  extent,  prevented  by  precautions  against 
the  inhalation  of  foreign  bodies,  which  the  nisen- 
Bible  lung  makes  no  tifort  to  discharge,  uui 


after  making  every  allowance  for  these  mechanical 
explanations,  as  they  may  be  called,  there  is  still  a 
residue  of  phenomena  that  cannot  be  so  set  aside, 
especially  some  remarkable  experiments  by  Graefe, 
in  which  he  proved  that  mere  exposure  of  the 
globe  (by  removing  the  eyelids  and  lacrymal  gland) 
without  injury  to  the  fifth  pair  is  not  nearly  so 
destructive  to  "the  eye  as  the  section  of  the  nerve 
alone. 

That  residuum  derives  its  explanation  m  part 
from  the  researches  of  Claude  Bernard.    We  have 
already  mentioned  the  fact,  which  seems  to  be  sup- 
ported by  abundant  evidence,  that  the  sympathe- 
tic nerve  seems  to  exert  a  controlling  or  restrain- 
ing force  over  the  circulation  ;  that  when  this  nerve 
is  divided,  the  vessels  of  the  part— the  rabbit's  ear, 
for  example— to  which  it  is  distvibuted,  seem  to 
be  impelled  under  the  influence  of  an  opposite 
system  of  nerves  (?)  to  pour  in  as  much  blood  as 
possible.    The  vessels  enlarge,  the  surface  reddens, 
the  part  is  hotter  and  more  sensitive  ;  more  blood 
can  be  got  from  the  veins  in  a  given  time,  like  as 
in  that  classical  example  of  Mr.  Lawrence's,  when 
he  caused  a  man  suflering  nnder  an  inflamed 
hand  to  be  bled  from  both  arms,  and  found  that 
15  oz.  flowed  from  the  diseased  side,  whilst  only 
3  flowed  from  the  sound  side.     The  blood  in 
the  veins  is  arterial,  i.  e.,  it  has  not  lingered  long 
enough  in  the  capillaries  to  deposit  its  oxygen 
and  undergo  the  change  to  venous.    The  process 
of  absorption  is  likewise  greatly  exaggerated,  for, 
as  is  well  known,  the  amount  that  can  be  imbibed 
by  one  side  of  an  animal  membrane  depends  on 
the  amount  which  can  pass  from  the  other  side. 
This,  then,  being  the  condition  of  a  part  whose 
sympathetic  nerve  has  been  divided,  let  us  see 
what  follows. 

"  As  long,"   says  Claude  Bernard,  '•  as  the 
animal  is  kept  in  good  condition,  the  symptoms 
observed  are .  entirely  local  ;  circulation  is  accele- 
rated, absorption  is  earned  on  with  greater  activity, 
and  the  temperature  rises  in  the  part  which  cor- 
responds to  the  operation.    This  state  of  things 
continues  almost  indefinitely  till  some  morbid 
cause  makes  its  appearance.     //  the  ammal  is 
momentarily    deprived    of  food,  inflammatory 
symptoms  speedily  arise  in  the  organs  withdrawn 
from  the  action  of  the  organic  nervous  system  ; 
when  the  cervico-cephalic  branch  has  been  cut,  the 
conjunctiva,  the  pituitary  membranes,  and  other 
mucous  surfaces,  enter  at  once  into  suppuration;  the 
lunss,  the  pleura,  or  the  great  internal  viscera  be- 
come the  scat  of  disease  when  the  operation  has 
been  performed  on  the  corresponding  ramifications 
of  the    splanchnic  nerves."    The  explanation 
which  Claude  Bernard  gives  is  this:  that"  the 
blood  being  impoverished  through   privation  of 
food,  the  animal  begins  to  feed  upon  itself  ;  and 
the  tissues,  no  longer  receiving  the  nutritive  ele- 
ments which  support  them  in  the  physiological  sta  te, 
are  rapidly  destroyed,  more  particularly  so  in  the 
parts  where  the  intensity  of  absorption  is  carried 
to  its  utmost  pitch.    Another  result  of  our  experi- 
ments is,  that  after  the  section  of  the  sympathetic 
nerve,  the  bhiod  contains  a  larger  amount  of  fibrin 
than  usual,  and  is  more  easily  coagulated,  as  in  the 
case  of  ordinary  inflammation."    (Op.  cit.) 

The  instances  of  disease  produced  by  injury 
or  irritation  of  nerve  are  numerous.  Ligature 
of  the  oesophagus  produces  cougoMion  and  secre- 
tion in  the  stomach  and  bowels,  cflurts  at  vomit- 


in.?,  &c.     Irritation  of  stomach  and  secretion 
of  acrid  gastric  juice  may  be  produced  by  piles, 
according  to  Dr.  Chapman,  of  Pliiladelphia,  and 
Whytt  (quoted  by  Brnwn-Se'quard  in  Lectures 
on  the    Central   Nervous  Si/stem,  Pliiladelpiiia, 
1860).      Irritation    of  one   eye  may  produce 
disease  of  the  opposite  organ,  which  can  only  be 
checked  by  removd  of  that  one  first  affected. 
Abundant  evidence  of  this  is  given  in  Haynes  Wal- 
ton's Ophthalmic  Surgei-y,  '2nd  edition  ;  although  the 
ophthalmoscope  has  shown  that  the  cases  of  blind- 
ness following  blows  on  the  forehead,  which  used 
to  be  attributed  to  injury  of  branches  of  the  fifth 
nerve,  are  really  for  tlie  most  part  due  to  a  partici- 
pation of  the  eye  in  the  original  injury.  The 
lachrymation  and  redness  which  affect  both  eyes 
when  only  one  is  irritated  is  a  familiar  example. 
Orchitis  may  arise  from  irritation  of  the  ureters. 
The  ulceration  of  the  duodenum  which  follows 
severe  burns  is  ascribed  by  Brown-S^quard  to  re 
flex  nervous  action.    There  are  three  causes,  says 
Brown-Se'quard,  to  which  this  infJammafion  of 
the  viscera  after  burns  has  been  ascribed — altera- 
tions in  the  blood  by  the  heat,  diminution  of  the 
functions  of  the  skin,  and  reflex  nervous  action. 
That  the  last  is  the  true  cause,  has  been  found, 
he    says,  by  experiment.     Dogs  whcse  legs 
were  scalded    with  boiling  water,  and  whose 
spinal  cord  was  divided  at  the  level  of  the  third 
or  fourth  lumbar  vertebra,  so  as  to  cut  offall  nervous 
irritation,  presented  no  trace  of  visceral  congestion : 
on  the  other  hand,  if  the  division  of  the  cord  were 
made  so  high  as  the  third  dorsal  vertebra  all  the 
abdominal  viscera  were  fnund  in  a  state  of  con- 
gestion with  serous  infiltration  and  ecchj'mosis 
after  the  same  injury.    The  paralysis  and  blind- 
ness which  follow  diphtheria  have'boen  explained 
on  the  same  principle.    Moreover,  there  is  an  in- 
creasing disposition  with  pathologists  to  refer  herpes 
and  some  other  forms  of  akin  disease  to  nervous 
irritation. 

"  There  are  two  modes  of  action  of  the  nervous 
system  upon  the  production  of  the  phenomena  of 
nutrition  and  secretion.  By  one  of  these  actions 
the  nervous  system  determines  an  increase  in  the 
attraction  of  blood  of  the  living  tissues,  and  in 
this  case  the  phenomena  are  accompanied  by  a  dila- 
tation of  the  blood-vessels,  while  the  reverse  exists 
when  the  nervous  system,  instead  of  acting  on 
the  parenchyma  of  the  tissues,  acts  upon  the 
walls  of  the  blood-vessels,  and  produces  a  con- 
traction. In  the  first  case,  the  quantity  of  blood 
passing  through  the  part  on  which  the  nervous 
system  has  acted,  is  increased,  while  in  the  second 
case  It  is  diminished  :  in  the  first  case  the  secre- 
tions are  increased,  in  the  second  diminished  ;  in 
the  first  case  nutrition  is  more  active,  and  there  is 
a  tendency  to  hypertrophy  and  an  augmentation 
Of  the_  vital  properties  of  nerves  and  muscles; 
Jast  y,  m  the  first  case  there  is  an  augmentation 
01  the  temperature,  while  in  the  second  there  is  a 
aimiMution."    {Urown-Scquard,  Op.  cit.  p.  172.) 

•L-rown-Se'quard  concludes,  that  mere  absence  of 
nervous  influence  has  little  effect  on  nutrition,  so- 
eretion,  and  repair  ;  that  most  of  the  alleged 
1  i-consequences  arc  indirect— i.e.,  atrophy  of  mus- 
cles arises  from  rest  ;  ulceration  from  friction  ; 
cnanges  of  secretion,  from  paralytic  dilatation  of 
vesse  8,  &c.  :  but  that  if  absolute  disease  be  in- 
«uceil.  It  is  through  reflected  irritation. 

in  us  It  has  been  proved  that  the  blood-vessels' 
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may  close  spasmodically,  so  as  to  cut  off  the  nu- 
trient supply  ;  and  it  is  to  this  influence  that 
Brown-Seqiiard  ascribes  the  gangrene  which  occurs 
so  readily  in  paralysed  parts. 

There  is,  moreover,  now  plenty  of  evidence  of 
the  influence  of  an  irritated  or  injured  nerve  in 
producing  inflammation  of  the  parts  to  which  it  is 
distributed.    Such  effects  "  do  not  belong  to  cases 
of  complete  destruction  of  the  nerves.    They  occur 
in  patients  who  have  received  slight  or  severe 
nerve  wounds,  provided  always  that  these  latter 
do  not  separate  the  part  entirely  from  its  nerve 
centres."    {Gunshot  Wounds,  and  other  Injuries  of 
Nerves,  by  5.  Weir  Mitchell,  M.D.,  George  R. 
nfoorhouse,  M.D.,  and  William  W.  Keen,  M.D , 
Philadelphia,  1834,  p.  19t.)  Such  effects  include  the 
"glossy  skin  "  described  by  Mr.  Paget  as  a  conse- 
quence of  nerve  injury  {Med.  Times  and  Gaz.  Mar. 
26,1864),  eczema,  neuralgic  pains,  and  painful 
swelling  and  inflammation  of  the  synovial  mem- 
branes of  joints.    Mr.  Stanley  ( Med.  Chir.  Tran. 
vol.xxiv.)  and  Dr.  Benjamin  Ball  have  also  called 
attention  to  inflammation  of  joints  as  a  conse- 
quence of  disease  of  the  spinal  cord,  especially  the 
locomotor  atao'y.    {Med.  Times  and  Gazette,  1869, 
vol.  ii.) 

To  sum  up,  then,  what  we  have  said  on  this 
point  : — 1.  Absence  of  innervation  seems  to  have 
no  effect  on  nutrition  ;  wounds,  &c.,  will  heal  in 
paralysed  parts  as  well  as  in  others.  2.  Many 
ill  consequences  of  division  of  narves  are  accidental 
and  indirect,  and  due  to  the  injuries  which  in- 
sensible or  paralysed  parts  are  liable  to.  3.  Some 
ill  effects  are  due  to  rapid  circulation  and  ab- 
sorption. 4.  Some  to  a  reflex  irritation  of  those 
nerves,  which  cause  preternatual  afflux  of  blood. 
5.  Sume  to  reflex  irritation  of  those  nerves,  which 
constringe  the  blood-vessels  and  cut  off  the  supply 
of  blood.  6.  Some  to  a  direct  irritation  propagated 
from  a  diseased  nervous  centre,  or  from  nerve 
trunk  injured,  but  not  divided. 

3.  The  state  of  the  blood  as  a  cause  of  inflam- 
mation may  be  discussed  under  three  heads  :  a, 
variation  in  quantity,  b,  in  the  proportions  of  its 
normal  constituents;  and  c,  the  presence  within 
It  of  poisonous  matters,  whether  generated  within 
or  introduced  from  without. 

a.  Increased  quantity  of  blood  or  plethora  is  a 
very  common  condition,  and  it  no  doubt  predis- 
poses to  inflammation.  The  best  examples  of  it 
are  seen  in  stall-fed  animals,  fattening  for  tha 
knife.  In  these  animals,  plethora  combmed  with 
obesity,  produces  fatty  degeneration  of  the  heart 
and  voluntary  muscles,  and  torpor  of  the  brain- 
but  the  leading  disease  to  which  they  are  subject,' 
18  hffimorrhage  into  the  brain,  spleen,  or  kidney 
Men  and  women  who  are  great  eaters,  and  have 
good  digestive  powers,  become  bloated  and  fat 
with  their  superficial  veins  turgid  with  blood;  but 
yet  they  may  go  on  for  many  years  without  any 
inflammation.  Their  tendencies  arc  rather  to  con- 
gestion of  the  lungs,  hydrotliorax,  heart-disease, 
and  apople.xy.  They  may  live  long  and  indulge' 
in  the  pleasures  of  the  table,  if  their  excretorv 
organs  be  active.  Yet  under  certain  circumstances 
their  blood  easily  breaks  dnivn,  and  becomes  poi- 
soned. There  is  a  numerous  class  of  patients  who 
have  plethora  v/ithout  fat— spare  persims  of  nerv- 
ous temperament;  women  excessively  thin  who 
menstruate  violently,  and  young  scrofulous  or 
rickety  children  whose  skin  is  pale,  though  their 
D  2 
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lips  are  dark  clierry  red.  But  in  any  case,  the  share 
•wliich  plethora  takes  in  creating  inflammation 
seems  to  be  this — if  the  blood  be  inclined  to 
undergo  morbid  decomposition,  then  the  presence 
of  a  surplus  which  the  excreting  organs  are  not 
active  enough  to  purify,  will  be  an  important  pre- 
disposing cause. 

b.  As  no  amount  of  plethora  by  itself  will  cause, 
BO  no  diminution  of  quantity  nor  poverty  of  blood 
will  avert,  inflammation.  Nay,  when  the  blood 
is  starved,  local  congestions  and  inflammations 
follow;  want  of  some  elements  renders  others 
morbidly  predominant.  Inflammations  of  a  low 
type,  and  diseases  of  the  skin  and  mucous  mem- 
branes complicated  with  parasitic  growths,  are 
liable  to  follow  want  of  nourishment.  It  is  said 
that  the  ringworm  has  disappeared  from  the  child- 
ren in  Christ's  Hospital  since  an  extra  half-pint 
of  milk  was  given  them  every  day. 

Practising  as  I  do  in  Iiondon,  where,  as  Mr. 
Lawrence  observes,  every  luxury  abounds,  and,  to- 
gether with  plenty,  the  disposition  to  enjoy  it,  yet 
more  cases  of  inflammation  are  found  to  arise  from 
poverty  than  from  excess  of  blood.    The  acute 
hydrocephalus  and  acute  bronchitis  of  infants,  the 
two  inflammations  more  destructive  to  infant  life 
than  any  others,  attack  ill-nourished  children  by 
preference.    Croup  is  more  prevalent  amongst  the 
poor  than  the  rich,  and  pleurisy  more  frequently 
occurs  with  than  without  a  tendency  to  phthisis. 
In  proportion  as  human  beings  are  deprived  of  fresh 
air  and  of  the  habit  of  free  exposure  to  it,  so  does 
the'  aliment  which  they  take,  and  which  is  destined 
for  combination  with  oxygen,  require  to  be  select 
and  abundant.     But  the  majority  of  townspeople 
have  not  the  means  of  procuring  a  diet  adequate 
to  their  wants.    The  children  of  the  rich  are  often 
kept  upon  an  absurdly  monotonous  diet,  on  the 
plea  of  excluding  unwholesome  things.  The  child- 
ren of  the  poor  in  towns  are  too  dependent 
on  white  bread  and  watered  milk.  Apprentices, 
shopmen,  milliner's  girls,  governesses,  servants 
in  small  families,  clerks,  young  growing  boys 
who  leave  school  and  have  their  living  to  get  as 
errand  boys,  &c.,  are  all,  to  my  knowledge,  liable 
to  hard  work,  bad  air,  and  imperfect  diet,  although 
the  servants  of  the  wealthy,  aristocratic,  and 
trading  part  of  the  community  in  the  same  town 
may  be  indulging  in  disgraceful  waste.    Men,  too, 
may  eat  their  beefsteaks  and  drink  their  porter, 
whilst  their  wives  and  families  dine  on  tea  and 
bread.    The  existence  of  great  luxury,  and  waste, 
and  intemperance  is  no  proof,  therefore,  that  a  con- 
siderable part  of  the  community  may  not  be  suffer- 
in^^  from  a  want  of  food,  either  of  sufficient  quan- 
tity, or  of  sufficiently  varied  quality.   Suffice  it  to 
say,  that  there  are  few  inflammations  ot  sponta- 
neous origin  in  a  town  population  in  which  tlie 
practitioner  is  not  called  upon  to  order  an  im- 
proved diet,  either  along  with,  or  soon  after  Uis 
first  "evacuant"  remedies.    In  the  e.xpernnonts 
of  Mauendie,  the  common  accompaniments  ot 
death  by  starvation  were  found  to  be  inflamma- 
tion of  the  mucous  membranes,  conjunctivitis,  and 
Ulceration  of  the  cornea.    Our  present  knowledge 
of  animal  chemistry  does  not  enable  us  to  refer  all 
Buch  cases  to  their  efficient  causes.    But  remem- 
bei-ing  that,  according  to  Magendie's  experiments, 
feeding  on  sugar  alone  is  equivalent  to  starvation; 
remembering,  loo,  Dr.  Garrod's  theory  ot  tlie  de- 
Jpendence  of  the  occurrence  of  scurvy  when  fresh 


vegetables  are  absent,  on  the  absence  of  pot- 
ash (or  at  least  of  vegetable  and  animal  matter 
containing  that  alkali)  from  the  food,  we  can  scarcely 
doubt  that  many,  if  not  all,  of  the  inflamma- 
tions arising  from  insufficient  nourishment  spring 
directly  from  the  want  of  definite  chemical  elements 
in  the  blood. 

c.  As  definite  local  inflammation  may  be  pro- 
duced by  the  artificial  introduction  of  matters  into 
the  blood— for  example,  catarrh  by  iodide  of  potas- 
sium, gastritis  by  arsenic,  nephritis  with  rash  by 
cubebs,  dysenteric  symptoms  by  aloes,  and  uterine 
irritation  by  savine— and  as  it  is  equally  certain 
that  some  organic  poisons  introduced  into  the  blood 
produce  definite  local  inflammations  (as  tliose  of 
syphilis,  variola,  and  the  like)  so  it  is  probable  that 
most  if  not  all  idiopathic  inflammations  are  pro- 
duced by  the  generation  within  the  blood  of  some 
poisonous  element.  Whether  this  be  absolutely 
true  or  not,  we  have  no  means  of  deciding;  but  it 
is  allowable  as  a  hypothesis.  Herpes,  psoriasis, 
and  other  skin  eruptions;  croup,  pneumonia, 
bronchitis,  and  coryza,  all  follow  the  same  rule^as 
do  diseases  whose  origin  in  "  morbid  poisons  is 
incontestable.  _  ^ 

To  quote  from  an  able  French  writer,  loute 
modification  du  sang  possede  dans  I'organisme 
ses  localisations  a  elle,  et  qui  en  constituent  en 
quelque  sorte  I'expression  characteristique  et 
difi'erentielle."  {Baudin,  Traite  des  Fievres  inter- 
mitlentes,  Paris,  1842.') 

Many  morbid  poisons  seem  to  reproduce  them- 
selves in  the  body,  as  yeast  does.  The  poison  acts, 
not  so  much  per  se,  as  by  a  transformation  which 
it  excites  in  the  living  fluids  with  which  it  is  inter- 
mixed, and  which  reproduce  it.  This  doctrine  of 
the  probable  developement  of  specific  poisons  _  in 
the  blood,  was  held  by  Sydenham  (see  Section 
8).  But  it  has  been  stated  anew  in  our  own  day 
by"  that  profound  philosopher,  Dr.  Wm.Farr,  who, 
as  is  well  known,  has  given  the  name  zymotic  to 
that  class  of  diseases  whose  poisons  (however 
generated)  are  capable  of  reproducing  them- 
sc1ygs» 

"  Certain  matters  which  have  not  yet  been 
analvsed  produce  small-pox,  glanders,  hydrophobia, 
syphilis,  measles,  scarlatina,  and  other  diseases  ; 
and  as  it  was  before  proposed  to  give  names  to  the 
well-defined  diseases  produced  by  poisons,  so,  tor 
the  purposes  of  reasoning,  it  will  be  equally  useful 
to  name  these  specific  matters  or  transformations  of 
matter  by  which  diseases  are  propagated  either  by 
inoculation  and  contact  (contagion),  or  by  inha- 
lation (infection).  The  following  list  exhibits 
the  popular  and  scientific  names  of  diseases  in 
juxtaposition  with  the  proposed  names  of  their 


exciters. 


Diseases 


Small-pox 
Cow-pox 
G'.auders 
Hydrophobia 
Syphilis 

Infection  in  dis- 
secting 
Erysipelas 
Puerperal  fever 
Measles 
Scarlet  fever 
Whooping-cough 


variola 

vaccinia 

equinia 

lyssa 

syphilis 

nccnsia 

erysipelas 

mctria 

rubeola 

Bcai'latiua 

pertussis 


Ztfinotic 
Principles 
Varinline 
Vacciniue 
Equinine 
Lyssiue 
Syphiline 

Nccusine 

Erysipelino 

Me  trine 

Rubei'line 

Scarlatinine 

Pertussine 
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Diseases 

Dysentery 

Diarrhoea 

Cholera 

Influenza 

Typhus 

Plasue 


dysenteria ' 
diarrhffia  ' 
cholera  > 
influenza 
typhua 
pestis 


Zi/mniic 
Principles 

Enterine 
Cholerine 

Infliicnzine 
Typhine 
Pes  tine 


The  existence  of  gangrenine,  crgotine,  ophthal- 
niiue,  tetanine,  miliarine,  diphtherine,  parotine, 
aphthine,  traclieine,  may  also  be  admitted.  It  is 
maintained  by  some  pathologists,  that  the  same 
specific  poison  produces  several  of  these  diseases — 
erysipelas,  necusia,  and  raetria  for  instance ;  but 
while  the  diseases  are  described  asdistinct,  it  will  be 
most  convenient  to  consider  their  exciters  as  distinct, 
although  thej'  may  be  convertible  into  each  other, 
and  be  as  nearly  related  as  varioline  andvaccinine. 

"The  chemical  composition  of  these  principles 
is  at  present  unknown,  but  as  salts  are  distin- 
guished from  each  other  by  their  relations  to 
other  bodies,  and,  though  they  may  have  the  same 
appearance  in  solution,  are  found  to  differ  by  the 
compounds  which  they  form  with  other  bodies  in 
solution,  so  the  existence  is  demonstrated  by  the 
effect,  of  the  matter  here  called  '  lyssine,'  on 
animals,  although  it  cannot  be  detected  by  the 
rough  analysis  of  artificial  chemistry.  The  small 
est  quantity  of  '  lyssine  '  imaginable  inserted  imder 
the  skin  of  a  dog  produces  hydrophobia  ;  and  the 
bites  of  the  infected  dog  will  throw  other  dogs, 
and  even  human  beings,  into  a  state  similar  to 
that  of  the  dog  from  which  the  charge  of  lyssine 
originally  came.  Varioline  in  the  same  manner 
produces  small-pox,  if  the  patient  has  not  previ- 
ously undergone  its  influence  or  the  influence  of 
vaccinine,  a  modification  of  varioline  

"  It  must  be  admitted,  with  respect  to  all  the 
forms  of  these  diseases,  that  the  body,  in  the  cj-cle 
of  external  circumstances  through  which  it  passes, 
may  run  into  them  spontaneously;  for  it  is  im- 
possible to  trace  them  invariably  to  infectious 
sources  ;  it  is  not  d  priori  more  improbable  that 
they,  than  other  diseases,  should  arise  sponta- 
neously, and  it  is  impossible  to  account  for  their 
existence  in  the  world  upon  any  other  principle 
than  that  of  spontaneous  origin.  Still  the  property 
of  communicating  their  infection  and  effecting  ana- 
logous transformations  in  otiier  bodies,  is  as  impor- 
tant as  it  is  characteristic  in  these  diseases,  which 
It  is  proposed  therefore  to  call  in  this  sense  zymotic. 

"  Some  of  the  morbific  principles  are  fixed, 
others  are  volatile  ;  but  the  greater  part  of  them 
are  fixed  and  volatile  in  different  circumstances. 
Necusine,  pestine,  syphiline,  lyssine,  cquinine, 
and  vaccinine  are  must  frequently  fixed  ;  they 
give  rise  when  placed  on  the  skin,  particularly 
■when  the  epidermis  is  removed,  to  their  peculiar 
diseases;  but  contagion  is  not  invariably  the  result 
of  their  contact;  indeed,  in  several  of  them  it  is 
the  exception  rather  than  the  rule.  Either  there 
18  no  matter  in  the  organisation  susceptible  of 
transformation,  or  the  specific  transformation  is 
overpowered  by  the  vital  energies;  for  in  every 
wse,  if  the  morbific  principle  tends  to  impart  its 
movement  to  the  organisation,  the  organisation, 
anmiated  by  the  natural  forces,  has  a  tendency 
to  continiie  its  own  processes,  and  to  impart  its 
conservative  movements  to  all  the  organic  matters 
Which  are  brought  within  its  sphere.    .    .  . 


"  The  blood  which  pervades  the  whole  system 
is  the  primary  seat  of  zymotic  diseases;  but  this 
does  not  diminish  the  importance  of  the  local 
phenomena  with  which  they  commence,  proceed, 
and  terminate;  for  they  affect  (as  poisons  do) 
particular  organs  more  extensively  and  frequently 
than  others,  give  rise  to  specific  pathological  forma- 
tions or  secretions,  and  derive  their  character  from 
the  lesions  and  affected  organs." — Fourth  Report 
to  Registrar-General,  quoted  also  in  Cholera  Re- 
port, 1849-54. 

Thus  the  poisons  which  may  be  supposed  by 
hypothesis  to  be  the  causes  of  various  inflammations, 
may  either  be  introduced  or  set  going  from  with- 
out, or  may  arise  by  spontaneous  change  within. 
In  the  latter  case  it  may  be  supposed  that  they 
maybe  constituted  by  "retained  secretions; "  or, 
as  we  prefer  to  say,  by  changes  which  take  place 
in  the  blood  in  consequence  of  the  presence  of 
matters  which  ought  to  have  been  excrete.l. 

The  excretions,  whose  retention  may  give  rise 
to  inflammation,  are  those  of  the  liver  and  bowels, 
the  skin,  the  kidneys,  and  the  womb. 

Retention  of  the  excretions  of  the  liver  and 
bowels,  indicated  by  furred  tongue,  fetid  breath, 
muddy  complexion,  and  fetid  dejections,  predis- 
poses to  low  and  irritable  inflammations  generally, 
especially  of  the  eyelids,  gums,  and  sebaceous  fol- 
licles of  the  skin.    Retention  of  the  exhalations 
of  the  skin,  and  especially  of  oily  and  odoriferous 
matters,  may  be  caused  by  neglect  of  exercise, 
washing  and  friction,  and  by  exposure  to  cold. 
The  former  condition,viz.,  that  of  a  dry,  rough,  hide- 
bound skin,  like  a  torpid  state  of  the  bowels,  predis- 
poses to  any  disease.  As  for  cold,  the  suppression  of 
cutaneous  exhalation  is,  as  we  shall  show  presently, 
but  a  very  small  part  of  its  morbific  effects.  The  in- 
fluence of  the  womb,  as  an  excrementitious  organ, 
as  I  have  shown  in  a  paper  read  before  the  Medi- 
cal Society  of  London,  amounts  to  this:  That 
whenever  the  blood  is  in  a  morbidly  loaded  state, 
as  shown  by  acne  or  other  signs  of  irritation;  or 
when  the  secretions  of  liver  and  bowels  are  de- 
fective, then  the  womb  acts  as  an  occasional  organ 
of  elimination;  and  monorrhagia,  with  membranous 
exfoliation,  or  purulent  discharge,  or  diseased  pla- 
centa   and  abortion  if   the  patient  should  be 
pregnant,  are  the  consequences.    Nimiberless  con- 
gestive and  nervous  disorders,  and  threatenings  of 
inflammation,  are  relieved  by  the  appearance  of 
the  menses.     Hippocrates  declared  that  hcorao- 
ptysis  in  women  was  relieved  by  the  breaking 
forth  of  the  menses;  and,  conversel}-,  that  women 
are  seldom  liable  to  gout  unless  their  menses  be 
stopped.    There  is  a  kind  of  rheumatism,  or  rheu- 
matic gout,  to  which  women  are  subject — petty 
annoying  pains  in  the  joints,  attended  with  head- 
ache, or  with  dyspepsia,  and  in  which  menstruation 
often  carries  off  all  the  symptoms  for  the  time. 

But  of  all  the  secretions,  the  urine  is  that  which 
seems  to  have  the  greatest  relation  to  inflamma- 
tion ;  and  although  the  subject  is  still  too  obscure 
to  admit  of  positive  statements,  it  seems  probable 
that  there  are  two  distinct  sets  of  conditions 
which  may  be  met  with.  One  is  that  which 
exists  in  certain  persons  whose  blood  appears  to 
be  loaded  with  superfluous  matter,  which  ought  to 
undergo  the  change  into  connimn  urinary  matter, 
but  does  not ;  this  on  some  provocation  breaks  down 
into  poisonous  matters,  which  create  inflammation 
or  other  disease;  until  at  last  they  ore  more  fully 
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oxydised  and  eliminated  by  bowel,  kidney,  or 
skin.     Such  persons  are,  in  common  parlance, 
exceedingly  liable  to  "inflammation."    If  they 
meet  with  a  wound  it  is  sure  to  fester;  if  with  a 
bruise,  it  is  liable  to  form  an  abscess.    They  very 
easily  "  take  cold."     If  they  undergo  unusual 
bodily  toil,   or  mental  effort,  they  are  sure  to 
suffer  from  headache,  languor  and  feverishness, 
until  they  are  relieved  by  bowels  or  skin,  or 
lateritious  sediment  in  the  urine.      They  are 
liable,  from  time  to  time,  to  spontaneous  nei^ 
voHS  or  bilious  headaches;  often  with  great  dis- 
charge of  yellow  bilious,  or  acid  matters,  or  both. 
They  cannot  take  opium;  and  if  of  dark  com- 
plexion, steel   and  tonics  very  seldom  agree. 
They  are  liable  to  headaches  and  sickness  after 
taking  wine  or  other  alcoholic  liquid;  not,  be  it 
observed,  that  the  alcohol  is  a  poison  primarily; 
it  produces  no  evil  symptoms  till  the  next  day, 
when  the  blood  becomes  loaded  with  noxious 
matter  arising  from  imperfect  assimilation,  oxyda- 
tion  or  elimination.     If  of  the  female  sex,  they 
are  liable  to  puerperal  convulsions.    After  forty 
they  become  liable  to  gout  in  some  form,  open  or 
concealed,  and  then  become  less  prone  to  the 
headaches  and  vomitings.    The  urine  is  \isually 
—not  scanty— but  pale  and  copious,  and  of  low 
specific  gravity,  before  an  attack  of  illness.  In 
such  patients  "  inflammation  "  is  apt  to  cease  sud- 
denly, after  which  the  urine  becomes  full  coloured, 
and  of  high  specific  gravity,  and  deposits  a  co- 
pious "  lateritious"  sediment.  But  it  can  be  proved 
that  it  is  not  an  accumulation  of  "  urinary  matter  " 
which  is  the  cause  of  disease  in  these  cases,  because 
there  are  no  signs  of  gradually  increasing  illness, 
but  the  patient  often  feels  himself  unusually  well  up 
to  the  very  moment  when  he  is  taken  ill.    It  is, 
rather,  the  accumulation  of  matters  which  ought 
to  become  urinary,  but  do  not,  and,  instead,  break 
down  into  poisons,  whose  existence  we  assume 
from  their  effects. 

Such  is  a  description,  from  the  life,  of  the 
patients  in  whom  the  greater  number  of  "  inflam- 
mations" are  met  with  that  are  seen  in  private 
practice  in  London:  the  inflamed  eyes,  throats, 
and  bronchial  mucous  membranes;  whitlows,  the 
cases  of  obscure  gouty  and  quasi-gouty  pains 
spasms  and  inflammations;  and  the  cases  of  injuries 
which  do  not  heal  kindly.    But  every  other  con- 
stitutional cause  of  inflammation  is  thrown  into 
the  shade  by  those  degenerative  diseases  of  the 
kidney,  known  as  "  Bright's,"  in  which  it  may 
fairly  be  assumed,  and  often  can  be  proved,  that 
real  urinary  matter  is  formed  and  not  excreted. 
In  such  patients  injuries  and  surgical  operations 
are  liable  to  be  followed  by  irretrievable  collapse; 
or,  if  not,  the  actions  of  reparation  are  slow 
and  imperfect,  the  exudations  liable  to  degene- 
rate or  decompose,  and  inflammation  to  follow. 
These  too  are  the  patients  in  whom  erysipelas  and 
inflammations  of  serous  membranes  are  most  fre- 
quent; so  much  so,  that  in  the  event  of  any  in- 
flammatory attack  of  head,  or  of  convulsions,  or 
inflammations  of  larynx,  or  pericardium  or  peri- 
toneum, in  tlie  absence  of  other  palpab  e  causes, 
the  practitioner  never  fails  to  enquire  for  serum 
in  the  urine.    Children,  after  scarlatina,  are  liable 
to  successions  of  inflammatory  attacks,  especially 
pleurisy,  and  a  kind  of  rheumatism,  to  be  traced  to 
the  same  morbid  condition  of  kidneys. 

It  is  especially  on  patients  who  are  predis- 


posed" by  one  of  these  morbid  conditions  of 
the  blood  depending  on  want  of  production  or 
elimination  of  urinary  matter,  that  cold  is  likely 
to  produce  its  worst  effects.    Cold,  no  doubt,  does 
harm,  in  so  far  as  it  checks  perspiration.    I  know 
well-marked  cases  of  persons  who,  in  a  state  of 
pi-rspiration  after  exercise,  or  hot  baths,  have  put 
on  damp  linen,  or  exposed  themselves  to  currents 
of  cold,  air  and  have  been  seized  with  ophthal- 
mia,   or  acute  serous  diarrhoea.      But,  then, 
suppression  of  perspiration  is  not  all;  continuous 
chilling  is  rather  equivalent  to  a  suppression  of 
all  the  processes  of  life.    Applied  to  a  small  part 
of  the  body  cold  will,  under  usual  conditions,  cause 
chilblain,  frostbite,  &c.    But  under  other  con- 
ditions, when  applied  slowly,  by  a  current  of 
cold  air,  or  when  applied  in  such  a  way  as  to 
lower  the  temperature  of  the  whole  blood,  it  seems 
to  act  on  the  delicate  processes  going  on  in  the 
blood,  just  as  it  would  on  a  fermenting  loaf  or  vat 
of  wine,  or  egg  in  process  of  hatching.  All 
chemical  processes  can  only  take  place  within 
certain  limits  of  temperature.    As  is  the  lumpish 
bread,  or  the  sour  wine,  or  the  addled  egg,  whose 
chemistry  has  been  interfired  with  by  cold,  so 
is  the  entire  mass  of  blood  spoiled.    The  lungs  are 
usually  the  earliest  sufferers;  they  receive  the 
venous    blood,   whose    temperature    has  been 
lowered  and   its  chemical  processes  deranged; 
they  are  irritated,  and  bronchitis  follows.  All 
the  gelatinous  tissues  are  apt  to  suffer,  as,  for  ex- 
ampTe,  in  rheuraatism.Violent  headaches,  sometimes 
serous  apoplexy,  result.  A  very  common,  and  some- 
times very  tragical  effect  of  a  thorough  chill,  is 
neuralgia.     It  is  a  kind  of  malady  in  which  a 
large  quantity  of  red  blood  has  perished.    This  is 
shown  by  the  patient's  yellowish  pale  colour,  hol- 
low features  and  rapid  emaciation.  Enormous 
quantities  of  food  are  taken,  and  enormous  quan- 
tities of  urea  secreted.    But  the  blood  globules  do 
not  increase  and  multiply,  and  the  patient's  colour 
remains  yellowish  wan.     Meanwhile  there  are 
symptoms  of  feverishness,  probably  intermittent, 
like  ague;  and  paroxysms  of  acute  pain  in  the 
course  of  some  nerve -often  the  frontal,  often  the 
dental,  but  possibly  any  other.     These  fits  of 
pain  may  last  for  months.    Cold  is  the  most  fre- 
quent cause  of  tetanus.'   If  the  kidneys  be  dis- 
eased   or  if  the  formation  and  elimination  of 
urinan- matter  be  imperfect,  there  is  no  inflam- 
mation known  to  nosologists  which  cold  may  not 
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We  must  not  pass  on  without  devoting  a  few 
words  formally  to  malaria,  or  marsh  poison,  as  a 
cause  of  inflammation,  because,  although  far  more 
prevalent  in  England  than  is  sometimes  thought,  it 
is  by  far  the  most  frequent  cause  and  complication 
of  inflammations  in  hot  countries,  and  requires  a 
peculiar  and  decisive  mode  of  treatment.  So 
closely  allied  are  many  of  the  effects  of  malaria  to 
those  of  cold,  that  some  writers  have  denied  that 
there  is  a  marsh  poison  other  than  the  chill  of  dews, 
fogs,  and  the  like.  For  example,  Minzi  (iopra 
laGcnesi  delle  Fehhri  intermittmti,  Roma,  1«44) 
denies  the  existence  of  marsh  poison.  This  poison, 
he  says,  has  never  been  demonstrated  ;  not  one  ot 
the  Rises  produced  by  the  rotting  of  vegetable  and 
animal  matter  under  a  hot  sun,  neither  the  com- 
pounds of  hydrogen  with  ciirbon,  sulphur,  phos- 
phorus, nor  any  putrid  vapour,  nor  yet  any  plant 
that  has  been  demonstrated,  is  proved  to  be  a  cause 
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of  the  diseases  which  infest  marshes.  But  marshes 
are  notoriously  infested  with  fogs  and  dews  ;  and 
sudden  falls  of  temperature,  especially  at  night  in 
marshy  districts,  are  existing  and  sufficient  causes 
of  fever.  Moreover,  the  preventive  of  so-called 
malarial  disease  is  ivarmtJt,  to  wit,  the  lighting  of 
fires  in  houses  ;  and  the  thing  which  is  most  per- 
nicious to  a  person  already  labouring  under  such 
disease  is  cold  to  the  skin.  But  no  aerial  poison 
could  be  counteracted  by  fires  and  flannels.  More- 
over, quinine  is  as  efficacious  in  many  diseases  con- 
tracted from  cold  and  damp  as  it  is  in  so-called  ma- 
larial fevers.  The  same  line  of  argument  is  ex- 
pressed by  Dr.  Oldham  in  his  treatise,  "  W/iat 
is  Malaria  ?"  (Lond.  1871).  "Whether," 
he  says,  "  in  hot  or  in  cold,  in  wet  or  in  dry 
climates,  the  affections  which  accompany  and 
are  intimately  connected  with  malarious  fevers 
are  those  which  are  almost  universally  ad- 
mitted to  arise  from  exposure  to  chill."  On 
the  other  hand,  the  powerfully  wrought  chain 
of  facts  and  arguments  collected  by  John  Mac- 
culloch  {On  Marsh  Fever  and  Neuralgia,  Lond. 
18"28),  by  La  Roche  {On  Pneumonia,  Autum- 
nal Fevers,  and  Malaria,  Philadelphia,  1854), 
and  many  others,  place  the  existence  and  morbid 
agency  of  malaria  beyond  a  doubt.  It  is  certain 
that  heat  and  damp  alone  do  not  generate  malaria, 
without  their  action  upon  the  earth  in  a  peculiar 
state  ;  that  land  loaded  with  vegetable  debris  and 
exposed  to  a  hot  sun  is  dangerous,  not  when 
covered  with  water,  but  when  first  moistened  after 
drought,  or  when  drying  after  the  wet  season  ; 
that  ships'  crews  moored  close  to  shore  maybe  at- 
tacked with  fever,  when  ships  a  little  further  out 
to  sea  are  exempt  ;  that  the  superficially  dry 
sandy  beds  of  watercourses  in  hot  coimtries  are 
very  dangerous  in  summer  ;  that  malaria  can  be 
conveyed  by  wind  and  arrested  by  trees  ;  that  it 
affects  animals,  and  even  the  fcetus  in  utero  ;  that  it 
impresses  a  peculiar  character  on  the  inhabitants 
of  paludal  districts  ;  besides  innumerable  other 
properties  which  it  would  be  beside  my  purpose  to 
recount.  Although,  then,  it  may  be  granted  that 
some  inflammations  arising  from  thorough  chill " 
have  much  in  common  with  malarial  disease,  yet 
no  surgeon  who  fails  to  recognise  malaria  will  tre.at 
the  diseases  of  hot  or  even  of  temperate  climates 
satisfactorily. 

The  inflammations  caused  by  malaria  are  those 
which  accompany  the  fevers — deadly  remittents  in 
the  tropics,  mild  interniittents  in  colder  climates. 
On  this  point,  says  Macculloch,  "  The  inflamma- 
tory or  local  affections,  be  they  what  the/  may, 
may  be  slender  and  truly  supplementary;  but  they 
may  also  prevail  so  far  above  the  fever,  that  they 
may  appear  to  be  a  distinct  disease  or  the  superior 
one,"  if,  for  example,''  the  lociil  affection  should  be 
permanent  or  continuous,  when  the  fever  has  its 
intermissions  and  perhaps  long  ones,  as  in  ijuartan, 
or  if,  still  further,  that  fever  may  not  be  very  con- 
spicuous compared  with  the  local  symptoms."  {On 
Malaria,  p.  280.)  In  remittent  fevers,  there  may 
be  inflammations  i  f  the  brain,  of  the  linigs,  or  tlie 
pleura,  of  the  throat,  of  the  bronchial  membrane 
(catarrhs),  of  the  stomach,  the  intestines,  the  liver, 
the  spleen,  the  peritoneum,  of  the  muscles  and 
ligaments  (rheumatism )^ — all  of  these  varying  in 
intensities  in  whole  epidemics,  as  in  indi- 
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■viduals,  and  thus  at  one  extreme  producing  cases 
.which,  under  peculiar  characters  also  in  the  essential 


fever,  may  simulate  Or  almost  equal  cases  of  phre- 
nitis,  pleurisy,  and  so  forth.  {Macculloch,  p.  279.) 
In  temperate  climates  the  effects  of  malaria  and 
those  of  cold  and  damp  upon  the  nerves  seem 
identical — neuralgia,  that  is,  intense  pain  in  the 
course  of  a  nerve  ;  or  tenderness  of  a  r.er  e  trunk, 
with  tingling,  or  paralysis  of  the  parts  supplied,  as 
in  the  common  paralysis  of  the  portia  dura  ;  every 
species  of  spasmodic  affection  depending  on  irri- 
tated nerve  trunks  ;  and  above  all  others,  dysen- 
terj',  catarrhs,  and  rheumatic  inflammations  of  the 
eye.  It  belongs  to  the  next  section  to  describe 
the  general  characters  of  these  inflammations. 

Mental  conditions,  too,  are  most  powerful  pre- 
disposing and  exciting  causes  of  certain  low  in- 
flammations. It  is  unnecessary  to  repeat  what  is 
of  common  observation  respecting  the  power  of 
"  attention  "  to  direct  the  current  of  blood  to  cer- 
tain organs.  The  digestive  organs  and  the  genital 
are  those  whose  organic  diseases  aremo;t  directly 
influenced  by  the  mind.  Dr.  Brinton,  in  his 
valunble  essay  on  "  Ulcer  of  the  Stomach,"  tells 
us  of  a  patient  suffering  from  disease  of  the  sto- 
mach who  was  compelled  to  check  any  current  of 
desponding  thought  by  the  aggravated  suffering  it 
occasioned;  and  any  phj'sician  who  sees  uterine 
disease  must  know  to  how  great  a  degree  conges- 
tion, swelling,  mucopurulent  discharge,  and  hajmor- 
rhage,  may  be  produced  by  fretting  and  anxiety. 
Anxiety  of  mind,  that  most  severe  disease,  as  the 
Rev.  Professor  Hauahton  justly  calls  it,  not  only 
deranges  the  distribution,  but  alters  the  composition 
of  the  blood — it  uses  it  up  more  quickly  than  the 
severest  bodily  toil  does,  and  leaves  it  polluted 
with  excrementitious  matter.  I  have  seen  a 
female  patient  jiist  cured  of  eczema,  in  whom  a 
conipli'te  relapse  followed  a  fit  of  intense  grief. 

Embolism  as  a  Cause  of  Inflammation. — We 
have  already  stated  that  one  local  inflammation 
may  be  the  focus  or  source  of  others,  which  are 
secondary  or  situated  in  remote  parts.  We  bava 
suggested  the  probability  of  the  opinion  that  the 
changes  which  the  blood  undergoes  in  the  inflamed 
part  are  the  causes  of  that  general  feverishness 
which  is  one  of  the  symptoms  of  acute  local  in- 
flammation. We  now  proceed  to  notice  some 
phenomena  on  a  larger  scale  which  seem  to  confirm 
those  speculations. 

It  is  now  recognised  among  the  truths  of  path- 
ology that  fibrinous  concretions  may  be  formed  i?i 
the  vessels  during  life,  giving  rise  to  serious  and 
often  fatal  symptoms;  and,  moreover,  that  these 
fibrinous  concretions,  or  portions  of  them,  may  be 
transported  from  one  part  of  the  vascular  system 
to  other  vessels,  or  into  the  capillaries  of  paren- 
chymatous organs,  giving  rise  to  obstruction,  con- 
gestion, inflammation,  softening,  or  gangrene. 
Mr.  Paget  was  among  the  first  authors  to'draw 
attention  to  the  fact  that  fibiinous  concretions 
might  be  formed  during  life  in  the  pulmonary  ar- 
tery, and  his  papers,  published  in  the  Medico- 
Chirurgical  Transactions  for  1844  and  1845,  con- 
tain some  very  interesting  cases  and  observations 
in  support  of  this  view.  {Medico-CMrurqical 
Transactions,  vols.  ix.  and  x.,  second  scries.)  "  But 
the  honour  of  the  discovery  of  tho  phenomena  of 
thrombosis  and  embolism  belongs  to  Virchow,  who 
in  184G  published  some  researches  on  the  delaeh- 
nuntof  thrombi  from  the  veins,  and  in  184  7  on 
the  detachment  of  fibrin  from  the  valves  of 
tho  heart,  and  the  occlusion  of  vesEcls  therewith. 
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He  pointed  out  the  facts  that  many  of  these 
fibrinous  concretiona  were  formed  during  life,  in 
the  parts  where  they  were  found  after  death, 
and  such  he  called  auiocldhonousi  but  that  others 
were  not  formed  at  tlie  spot  where  they  were 
discovered,  but  were  brought  from  distant  parts, 
having  been  carried  away  in  the  stream  of  the 
circulation.    Thus,  for  instance,  vegetations  on 
the  mitral  or  aortic  valves  might  be  detached 
and  disintegrated,  and  borne  away  by  the  arterial 
current,  till  they  arrived  at  some  remote  vessels, 
as  the  cerebral  arteries,  there  causing  obstructions 
which  led  to  softening  of  the  brain,  or  to  an  artery 
of  the  extremities,  giving  rise  to  mortification  of 
the  foot  or  leg.  The  local  autochthonous  clots  receive 
the  name  of  thrombi,  and  those  which  are  conveyed 
from  remote  parts  are  called  emboli.  Virchow 
put  his  theory  to  the  proof  by  introducing  into  the 
vessels  of  living  animals  different  animal  substances, 
portions  of  clots  from  dead  arteries,  plugs  from 
veins,  and  pieces  of  muscle ;  he  also  employed  for 
the  same  purpose  pellets  of  elder-pith  and  pieces 
of  caoutchouc.    His  results  may  be  expressed  in 
his  own  words: — 

"  From  the  introduction  of  animal  substances  or 
elder-pith,  violent  pneumonia  resulted,  beginning 
with  inflammatory  hyperaemia  and  soon  throwing 
out  fibrinous  exudations  into  the  lungs,  which 
either  underwent  purulent  degeneration  or  gan 
grene.  With  the  progress  of  these  changes  to- 
wards the  circumference,  pleurisy  was  soon  deve- 
loped, first  pouring  out  fibrinous,  clotted,  and 
tenacious  exudations  over  the  affected  portion  of 
the  lung;  next,  rapidly  attacking  the  other  side  of 
the  chest  with  enormous  increase  of  hyperffimia, 
it  produced  extravasations  into  the  parenchyma  of 
the  pleura  and  copious  watery  and  bloody  exuda- 
tions into  its  cavity,  with  a  great  tendency  to 
gangrenous  metamorphosis.  On  the  aflFected  part 
of  the  lung  the  pleura  mortified,  afterwards  it  tore, 
and  pneumo-thorax  supervened.  The  whole  scries 
of  phenomena  developed  themselves  in  less  than 
five  days." 

Since  Virchow's  discovery  and  the  explanatwn 
-which  he  offered,  a  great  number  of  observations 
have  been  made  confii-matory  of  his  views.  Dr. 
Richardson,  in  1865,  drew  attention  to  the  fact 
that  the  fibrinous  concretions  often  found  in  the 
large  vessels  after  death,  were  sometimes  produced 
during  life,  and  were  the  cause  of  serious  and  even 
fatal  symptoms,  but  it  appears  that  this  most  acute 
and  able  physiologist  disapproved  of  the  words 
thrombosis  and  cmholi,  and  does  not  allude  to  this 
condition  as  a  cavise  of  inflammation,  or  other  dis- 
ease than  gangrene  or  asphyxia  from  obstruction. 
He  refers  to  the  writings  of  Dr.  Wm.  Gould,  in 
the  Phil.  Trans.  1684,  who  treated  of  polypi  of  the 
heart,  and  advocated  the  doctrine  of  the_  transpor- 
tation of  minute  fragments  of  the  concretion.  {Dr. 
Richardson  on  the  Coayulation  of  the  Blood,  Lond. 
1858,  containing  a  reprint  of  the  author's  essay  on 
Deposition  of  Fibrin  during  Life.) 

Dr.  Bennett  published  in  the  Monthly  Journal 
of  Medicine  of  April,  1850,  a  case  shownig  the 
relation  between  obstruction  of  the  arteries  and 
softening  of  the  brain.  Dr.W.  S.  Kirkes,  in  a  paper 
published  in  the  Medico-Chirurgical  Transactions 
for  1052,  On  some  of  the  principol  efects  resulting 
from  the  detachment  of  fhrinoiis  deposits  from  the 
interior  of  the  heart  and  their  mixture  with  the 
circulating  blood,  suggested,  as  the  result  of  his 


observations,  the  possibility  that  fibrinous  con- 
cretions of  the  cardiac  valves  might  be  dissolved 
during  life,  producing  obstructions  of  certain  in- 
ternal as  well  as  external  organs;  and  in  a  similar 
manner,  by  simple  admixture  with  the  blood,  might 
induce  phlebitis,  typhus  and  other  analogous  blood- 
diseases.    He  gives  the  details  of  three  cases  in 
which  death  ensued  from  softening  of  the  brain, 
consequent  on  obliteration  of  one  of  the  main 
cerebral  arteries  by  a  mass  of  fibrinous  material, 
apparently  derived  directly  from  warty  growths  on 
the  left  valves  of  the  heart ;  and  in  two  of  these 
cases  coagula  were  also  found  in  the  iliac  and 
femoral  arteries,  and  in  one  of  them  in  the  renal. 
He  refers  to  some  preparations  in  the  Museum  of 
St.  Bartholomew's  Hospital,  showing  the  connexion 
between  vegetations  on  the  cardiac  valves  and  local 
concretions  in  the  arteries  of  the  body,  and  he 
states  that  out  of  twenty-one  cases  in  which  he 
observed  deposits    in   the  spleen,  kidneys,  and 
other  parts  supplied  with  blood  from  the  left  side 
of  the  heart,  he  found  cardiac  disease  in  every 
instance  but  two.    The  mere  fact  of  so  large  a 
number  of  cases  of  so-called  capillary  phlebitis  in 
internal  organs  being  diitinctly  associated  with  the 
presence  of  fibrinous  material  on  the  valves  of  the 
heart  is  considered  by  Dr.  Kirkes  as  suflicient  to 
suggest  a  very  close  relation  between  these  two 
morbid  states,  more  especially  as  in  all  the  cases 
there  was  an  absence  of  any  other  condition  likely 
to  induce  a  poisoned  state  of  the  blood.  Dr.  Kirkes 
thus  developed  his  views  on  embolism  : — 

"  The  view,  however,  which  I  have  ventured  to 
take  is,  that  the  deposits  in  the  various  organs  are 
the  direct  mechanical  results  of  the  arrest  of  solid 
particles  of  fibrine  detached  from  some  part  of  the 
heart  or  arteries,  and  too  large  to  traverse  the 
minute  capillar}'  canals  to  which  they  are  brought 
by  the  circulating  blood.  By  the  obstructum 
which  their  arrest  occasions,  they  may  induce 
coagulation  of  blood  behind  them,  while  by  their 
mere  presence,  they  may  act  as  local  irritants,  and 
so  induce  secondary  processes  of  inflammation  and 
suppuration,  like  any  other  foreign  body.  In  either 
or  both  of  these  ways  maybe  produced  the  various 
appearances  characteristic  of  these  singular  deposits. 
In  a  fatal  case  of  aneurism  of  the  abdominal  aorta, 
several  patches  of  capillary  phlebitis  wereexcited  in 
one  of  the  kidneys,  though  for  the  origin  of  tliese 
there  seemed  to  be  no  other  explanation  than  that 
afforded  by  the  existence  of  fibrine  abundantly  de- 
posited in  laminated  masses  within  the  sac  of  the 
aortic  aneurism.  It  is  easy  to  conceive  that  portions 
of  such  fibrin  might  be  broken  up,  mingled  with  the 
circulating  blood,  and  subsequently  arrested  within 
the  capillaries  of  the  kidneys  or  spleen."  (Medico- 
Chinirgical  Transactions,  \o\.  xxxv.  p.  281.) 

Virchow  in  his  Cdlnlar  Pathologic,  published  m 
1858,  claims  the  priority  of  discovery  of  the  phe- 
nomena of  embolism,  and  in  re'ercuce  to  the  con- 
nexion between  the  presence  of  fibrinous  concretions 
in  one  part  of  the  body  and  the  existence  of  nitlam- 
mation  in  other  and  remote  parts,  he  thus  writes  : 
"  Thus  we  see  that  as  a  rule  all  thrombi  in  the  peri- 
phery of  the  body  develop  secondary  obstructions 
and  metastases  in  the  lungs.  I  have  long  been  m 
doubt  whether  I  ought  to  consider  the  metastatic  in- 
flammations of  the  lungs  altogether  as  embolic, 
because  it  is  very  diflicult  to  examine  the  vessels  in 
the  small  metast;itic  deposits,  but  I  am  more  and 
more  convinced  of  the  necessity  of  considering  this 
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kind  of  origin  as  tlie  rule.  When  a  great  number 
of"  cases  is  compared  statistically,  it  is  shown  that 
wiu'iiever  metastasis  oocurs  there  is  thrombosis  of 
certain  vessels.  We  have  had  lately,  for  instance, 
a  rather  severe  epidemic  of  puerperal  fever,  and  it 
was  found,  that  however  varied  the  forms  of  the 
disease  might  be,  yet  all  the  cases  which  wore  asso- 
ciated with  metastases  in  the  lungs  exhibited  also 
thrombosis  in  the  region  of  the  pelvis  or  the  lower 
extremities,  while  in  the  inflammations  of  the 
lymphatic  vessels,  the  metastases  into  the  lungs 
■were  wanting."  "  In  the  pulmonary  artery  the 
portions  of  thrombus  which  ace  introduced  pene- 
trate to  a  difi'erent  extent  according  to  their  size. 
A  portion  of  the  thrombus  usually  sticks  fast  where 
there  is  a  division  of  the  artery,  because  the  vessels 
into  which  it  divides  are  too  small  to  admit  it. 
By  very  large  portions  the  main  trunks  of  the  pul- 
monary artery  are  obstructed  and  instantaneous  as- 
phyxia is  produced,  and  again  other  portions  enter 
into  the  most  minute  arteries  and  there  they 
develop  very  small  and  sometimes  miliary  inflam- 
mations of  the  parenchyma."    (Op.  cit.  p.  817.) 

Hence  it  appears  to  be  established  that  fibrinous 
concretions  in  portions  of  the  vascular  system  may, 
by  being  disintegrated  and  hurried  away  into 
the  current  of  the  circulation,  become  the  source  of 
local  ancEmia,  softening  of  parenchymatous  struc- 
tures, congestion  of  blood,  hsemorrhage,  inflammation 
and  m.ortification.  The  concretions  on  the  valves 
of  the  left  side  of  the  heart  may  by  such  transport- 
ation cause  the  formation  of  plugs  or  emboli  in  the 
various  arteries  throughout  the  body,  not  only  giving 
rise  to  mortification  of  the  extremities,  but  also  to 
various  congestive,  inflammatory,  hasmorrhagic  or 
other  diseases  of  important  organs,  as  the  brain,  the 
stomach,  or  the  kidneys,  in  proportion  as  the 
cerebral,  the  gastric,  or  the  renal  arteries  may 
be  affected.  Fibrinous  concretions  on  the  right 
side  of  the  heart  will  give  rise  to  local  obstruction 
of  the  pulmonary  arteries,  and  hence  to  pneumonia, 
pleurisy,  and  bronchitis,  or  to  congestion,  hsemorr- 
hage,  and  gangrene  of  the  lung,  and  concretions  of 
the  portal  vein  will  induce  obstructive  disease  of 
the  liver, with  its  concomitant  phenomena,  especially 
dropsy  of  the  abdomen. 

The  most  complete  work  which  has  hitherto  ap- 
peared on  this  subject  is  that  of  Dr.  B.  Cohn,  of 
the  University  of  Breslau,  who  in  his  Klirdk  det- 
emholischen  Gefasslcrankheilen,^\xh\\s,hei  in  lf!60, 
has  given  not  only  the  history  of  embolism,  but  a 
clinical  description  of  its  effects  as  shown  in  the 
various  vessels  and  tissues  of  the  body.  The 
following  passages  will  convey  a  pretty  correct 
idea  of  the  mode  in  which  embolism  induces 
destructive  disease  in  two  of  the  most  important 
organs.  Speaking  of  embolism  of  the  pulmonary 
arteries,  he  advances  the  following  statement : — 

"  Capillary  embolism  of  the  lungs  is  a  common 
and  very  dangerous  metastasis.  Hiemorrhagic  in- 
farction is  invariably  produced  by  this  cause,  and 
l"hular  metastatic  abscess  for  the  most  part  origi- 
Jialcs  in  the  same  manner.  The  infarction  is  in  its 
nature  a  capillary  process,  and  the  bleeding  which 
Dianifests  it  is  produced  through  the  free  streams 
which  pour,  under  the  suddenly  and  enormously  aug- 
niented  pressure  of  blood  crowding  into  the  vicinity 
|)(  th(!  numerous  embulically  obstructed  vessels.  The 
infarction  is  distinfjuished  from  other  diffuse  cfTu- 
"lons  of  blood  by  the  granulation  of  the  surfaces 
exposed  by  section  and  the  greater  density  of  the 
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extravasation.  If  the  capillaries  offer  greater  resist- 
ance and  an  opportunity  is  afforded  of  examining  the 
process  some  time  after  its  commencement,  there 
is  developed  in  the  hypera3mic  region  a  process 
analogous  to  inflammation  :  it  is  thus  that  lobu- 
lar metastasis  originates,  with  its  rapid  transition 
to  formation  of  abscess.  A  combination  of  the 
two  states  presents  the  form  of  a  liaemorrhagic 
pneumonia  or  of  a  so-called  inflammatory  infarction. 
The  arteries  within  this  deposit,  however  small 
they  may  be,  never  appear  affected,  and  the  clots 
which  fill  their  canals  are  always  secondarj'  and 
recent  formations.  The  cure  of  the  process  of 
infarction  is  very  common  in  the  first  stage,  only 
exceptional  in  that  which  has  advanced  farther, 
whilst  in  metastatic  infiltration  and  abscess  it  has 
hardly  ever  been  observed."   (Op.  cit.  p.  353.) 

Again,  in  reference  to  inflammation  of  the  kidney. 
Embolism  of  the  renal  artery  is  twofold,  either,  a, 
astride  of  a  greater  or  smaller  ramification,  or,  h, 
plugging  up  the  vessel  more  or  less  completely  ;  in 
the  first  case  the  cavity  of  the  vessel  is  not  wholly 
impermeable,  and  therefore  there  is  neither  anato- 
mical nor  microscopical  evidence  of  disease  of  the 
tissue.  Only  in  so  far  as  the  prolongations  of  the 
thrombi  become  loose  and  oppose  themselves  to 
the  free  stream,  do  they  develope  secondary  em- 
boli of  the  peripheral  vessels  and  of  the  capil- 
1  rp]|g  cortical  part  becomes  especially  the 


seat  of  the  developement  of  the  infarctions.  But 
when  the  embolus  in  the  first  instance  totally  ex- 
cludes the  entrance  of  blood  into  a  vessel,  there 
follows  in  some  parts  anaamia,  but  very  commonly 
an  intense  hyperaemia  with  capillary  ecchymosis  ; 
the  plug  becomes  incorporated  with  the  walls  of  the 
vessel  and  thereby  becomes  smaller,  and  partly  by 
this  means,  and  partly  by  favourable  collateral 
circumstances,  this  inconvenience,  which  is  usually 
slight,  is  removed.  Often,  however,  the  plug  con- 
ceals within  it  a  specifically  irritating  power,  and 
in  this  case  there  is  developed  not  only  an  inflam- 
mation of  the  coats  of  the  vessel,  and  a  formation 
of  abscess  which  may  lead  to  perforation  within 
and  without,  but  also  an  inflammation  of  the 
adjoining  parenchyma  itself,  and  hence  arises  a 
white  wedge-shaped  infiltration,  which  may  com- 
plete the  stages  of  every  process  of  its  kind,  includ- 
ing abscess  and  gangrene."  (Op.  cit.  p.  579.) 

Dr.  G.  M.  Humphry  has  written  an  essay, 
greater  part  of  which  is  upon  the  subject  of  clots  of 
blood  in  the  veins,  and  among  other  conclusions  he 
considers  that  inflammation  of  the  veins  is  often 
caused  by  the  presence  of  the  clots.  {On  tlie 
Coagtilcttion  of  the  Blood  in  the  Venous  Svsiein 
during  Life.  Cambridge,  1859,  p.  23.) 

Mr.  Shaw  has  exhibited  to  the  Pathological 
Society  of  London  several  morbid  preparations 
showing  the  coincidence  of  fibrinous  obstructions 
in  the  middle  cerebral  artery,  with  warty  excres- 
cences of  the  mitral  valve.  (^Transactions  of  the 
Pathological  Society,  vol.  iv.  p.  29,  and  vol.  vi.  p.  33.) 

Dr.  J.  W.  Ogle  has  shown  to  the  same  society 
several  preparations  illustrating  the  same  subject 
and  although  in  all  the  cases  there  was  not  suffi- 
cient evidence  of  the  existence  of  vegetations  on  the 
cardiac  valves,  yet  Dr.  Ogle  suggests  that  they 
might  have  been  removed  during  life  by  the  action 
of  the  blood.  (Op.  cit.  vol.  iv.  p.  142,  vi  p  gj 
X.  p.  20,  and  xii.  p.  4).  '  ^'  ' 

Dr.  J.  .1.  Goodfellow  has  published  in  the  Me- 
dico-Chirurgicfll  Trftnaactions  for  1062,  the  parti- 
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culnrs  of  two  cases,  in  both  of  which  there  were 
fibrinous  concretions  on  the  mitral  valves,  and  in 
which  there  ensued  also  mortification  of  the  extre- 
mities and  death.  In  one  of  the  cases  there  were  co- 
agula  in  the  brachial  arterj',  in  the  aorta,  the  coeliac 
axis,  the  bifurcation  of  the  aorta,  the  common  iliacs, 
the  bifurcation  of  the  iliacs,  the  internal  iliacs,  and 
in  the  origin  of  the  profunda  and  femoral  ;  and  there 
were  also  fibrinous  deposits  in  the  spleen  and  kid- 
ne3-s.  "  Where  there  was  partial  obstruction,  as 
in  that  portion  of  the  aorta  at  the  commencement 
of  the  coeliac  axis,  as  well  as  at  its  bifurcation,  the 
inflammation  was  of  the  kind  usually  denominated 
adhesive,  and  the  exuded  matter  was  susceptible  of 
some  organisation.  Where  the  plugging  was  more 
complete  the  inflammation  was  of  a  more  intense 
character,  and  was  followed  by  the  exudation  of 
an  albumino-fibrinous  material,  mixed  with  pus, 
or  which  soon  degenerated  into  pus."  (Medico- 
CJiintrgt'cal  Transactions,  vol.  xlv.  p.  367.) 

The  latest  writers  on  the  subject  of  embolism  in 
its  relation  to  the  phenomena  of  capillary  conges- 
tion are  Drs.  Lancereau  and  B.  Ball.  The  former 
has  written  a  work  devoted  particularly  to  the 
subject  of  cerebral  softening,  in  its  relation  to 
vascular  obstructions.  He  does  not  maintain  that 
nil  cases  of  softening  of  the  brain  arise  from  this 
cause,  but  he  expresses  his  opinion  that  a  large 
proportion  of  the  softenings  called  essential  origin- 
ate in  this  manner.  (Dela  Thrombose  et  de  I' Em- 
bolie  Cerebrales,  cojisiderces  principaleme.nt  dans 
leiirs  Rapports  avec  le  Ramollissement  du  eerveau. 
Par  E.  Lancereau.    Paris,  1862.) 

Dr.  Benjamin  Ball,  in  his  treatise  {Des  EmhoUes 
Pulmonaires,  Paris,  18 62),shows  how  inflammation, 
gangrene,  and  cancer  of  the  lungs,  may  be  produced 
by  the  transference  of  contaminated  clots.  Conse- 
cutive inflammations, large  and  small, may, v/e  hope, 
now,  by  the  aid  of  modern  observation,  be  trans- 
ferred from  the  list  of  vital,  i.  e.  inexpHcable,  to 
that  of  phenomena  whose  antecedents  are  known 
and  understood. 

It  may  be  readily  understood  why  inflammations 
of  the  lungs  are  so  frequent,  and  why  certain 
kinds  of  pneumonia  follow  amputations  in  military 
hospitals— they  being  the  organs  first  permeated 
by  blood  which  has  become  chilled  or  poisoned  in 
its  transit  through  the  body. 

Metastasis.  —  In  the  foregoing  remarks,  the 
word  metastasis  has  been  employed  to  signify  the 
production  of  a  secondary  inflammation  through 
the  physical  transference  of  clots  or  contaminated 
blood  from  a  diseased  part  to  a  healthy  one.  But 
there  are  two  other  cases  in  which  the  word  is 
used.  One  is,  when  the  heart  is  affected  in  rheu 
matic  fever.  The  other  is  when  inflammation — 
especially  the  gouty — suddenly  leaves  one  part  and 
appears  at  another. 

In  Rlicumalism,  as  Dr.  Fuller  says,  "  although 
rheumatic  inflammation  of  the  heart  may  possibly 
be  connected  in  some  rare  instances  with  the  sud- 
den subsidence  of  articular  inflammation  and  tiie 
transfer  of  irritation  from  the  external  parts,  it 
must  be  regarded  in  most  instances  as  a  mere  co- 
incidence and  as  an  extension  of  local  mani'esta- 
tionsof  the  disease."  {On  Rheumatism,  Lend. 
1852,  p.  139.)  Certainly  the  notion  that  inflani 
mation  of  the  heart  during  rheumatism  arises  from 
motnstasis  is  erroneous  and  mischievous.  It  may 
bo  the  lirst  symptom,  and  one  tliat  might  be  tiver- 
looked  by  a  believer  in  metastasis.    Dr.  Fuller 
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believes  that  the  circumstances  which  render  the 
heart  prone  to  suffer  are  whatever  renders  the  or- 
gan irritable  ;  in  other  words,  as  we  have  said  at 
p.  32,  over-work  and  uuder-nutrition  of  any  organ 
are  surely  the  means  of  making  it  inflame  during 
the  existence  of  any  great  blood  disturbance. 

In  Gout  the  phenomena  of  metastasis  are  more 
common  during  a  fit  of  acute  gout.  Sometimes 
spontaneously  the  inflammation  may  shift  from  one 
joint  to  another  of  the  same  foot,  or  to  the  other 
foot.  It  is  well  known  that  the  application  of 
cold,  and  sometimes  of  very  hot  water,  will  cause 
the  local  inflammation  to  vanish,  and  then  will  come 
on  a  furious  headache,  an  attack  of  spasm  or  im- 
perfect action  of  the  heart,  of  difficult  breathing, 
or  of  violent  pain  in  the  stomach.  In  gout,  too,  the 
most  worked,  worst  nourished,  feeblest,  and  injured 
parts,  are  most  liable  to  suffer  primarily  and  se- 
condarily. 

Section  7. —  Varieties  of  Inflammation  ;  Classifi- 
cation, S(o. — The  phenomena  of  inflammation  dis- 
play so  great  diversity,  that  they  have  largely  taxed 
the  ingenuity  of  pathologists  in  the  attempt  to 
classify  them,  and  to  give  names  to  the  several 
varieties.  Some  have  classified  them  according  to 
their  violence  (actite)  ;  to  their  relations  to  time 
(chronic),  or  to  the  original  strength  and  weakness 
of  the  patient  {sthenic,  and  asthenic,  low,  irritable, 
&c.);  or  to  the  amount  of  weakness  induced  by  the 
disease;  or  to  the  supposed  final  cause  of  the  inflam- 
mation {conservative,  destructive,  &c.)  ;  or  to  the 
local  effect  produced,  as  the  cedematous,  adhesive, 
suppurative,  ulcerative,  gangrenous,  carbimcuhir, 
&c.  ;  or  to  the  texture  of  the  part  involved;  thus 
we  used  to  read  of  serous,  mucous,  cutaneous,  fibrous, 
&c.;  or  to  the  disposition  to  be  limited  or  to  spread 
{circumscribed,  diffuse,  &c.).  These  classifications 
require  passing  notice,  as  being  parts  of  the  literary 
history  of  our  profession;  but  for  all  practical  pur- 
poses "the  only  classification  worth  noticing  is  that 
depending  on  varieties  of  caasc,  whether  that  cause 
be  an  agent  or  condition,  external  to  the  body,  or 
internal,  or  both  combined. 

The  term  aciUe  signifies  violence,  and  usually 
rapidity  and  short  duration.  It  points  usually  to 
great  hyperemia,  heat,  and  throbbing  ;  these  are 
usually  soon  succeeded  by  exudation. 

The  term  subacute  "  is  a  proper  one,  because 
there  are  cases  of  inflammation,  sometimes  occur- 
ring idiopathically,  oftener  perhaps  symptomatic- 
ally,  either  in  combination  with  febrile  or  exan- 
tliematous  disease,  or  with  chronic  diseases,  func- 
tional or  organic,  which  present  the  symptoms  of 
inflaumiation,  and  produce  more  or  less  of  the 
effects  of  inflammation  within  a  short  time,  but 
which  never  attain  any  great  extent  or  intensity, 
nor  eflect  great  alterations  of  structure,  and  can  be 
controlled  without  any  very  active  treatment.  The 
mucous  and  serous  membranes  present  many  ex- 
amples of  this  kind."  {Alison,  in  Tiveedie's  St/st. 
of  Prac.  Med.,  vol.  1.  p.  82.) 

The  terms  active  and  passive,  sthenic  and 
asthenic,  point  respectively  to  a  vigorous  patient, 
with  a  disease  rapidly  proceeding  to  a  termination, 
or  to  a  languid  feeble  patient  with  a  slow  .ind 
obstinate  disease,  benefited  by  stimulants,  general 
and  local  .  . 

~  There  is  J'et  another  division  ot  a  snnilar 
kind  into  distinct  and  latent  inflammations,  the 
latter  term  being  npiilicd  to  cases,  not  uncon:- 
nion  when  internal  inflammation  takes  j>lacc,  and 


produces  its  usual  effects  on  the  textures  con- 
cerned, with  so  little  of  its  usual  symptoms  as  not 
to  be  recognized,  without  very  unusual  care  and 
discernment,  during  life  {A/iso?i,7ii supra), in  conse- 
quence either  of  extreme  debility,  or  of  the  concur- 
rence of  some  other  disease,  which,  by  impairing  the 
sensibility  of  the  paticnt,masks  the  local  symptoms. 

A  second  mode  of  classification  is  founded  on  the 
fact  that  some  forms  of  inflammation  can  be  gene- 
rally produced  at  will  and  are  of  daily  occurrence, 
hence  they  are  called  common  ;  whilst  others  either 
are  of  rarer  occurrence,  or  require  the  operation  of 
some  special  train  of  causes,  or  some  particular 
kind  of  constitution  to  operate  on.  Thus  we 
speak  of  the  inflammation  following  a  common 
blow  or  cut,  as  common,  whilst  the  inflammation 
which  follows  certain  definite  morbific  causes,  and 
especially  to  animal  poisons  of  the  zymotic  order, 
is  called  specific.  Again,  the  inflammation  pro- 
duced in  certain  constitutions  may  be  specific. 
Thus  a  strain  which  would  produce  common  in- 
flammation in  an  ordinary  person  may  provoke 
gout  in  a  person  having  that  diathesis  or  disposition. 
The  line  between  common  and  specific  inflamma- 
tion is  not  always  easy  to  draw  ;  and  the  most 
correct  form  of  statement  would  be,  that  every 
difl^erent  cause  produces  a  different  variety  ol 
inflammation,  in  every  variety  of  constitution.  In 
many  cases,  as  was  said  in  the  last  section,  we 
assume  the  existence  of  a  specific  cause  to  account 
fir  the  existence  of  a  specific  form  of  inflammation. 
We  assume  that  the  cause  which  produces  inflam- 
mation of  Peyer's  patches  in  the  small  intestine 
differs  from  that  which  produces  dysentery  ; 
sloughing  sore  throat  from  diphtherite  ;  erythema 
nodosum  from  eczema  ;  and  so  on  of  the  rest. 

As  for  the  classification  according  to  local 
effects,  as  the  adhesive,  siippurative,  ulcerative, 
and  gangrenous,  of  Hunter,  to  which  he  was 
compelled  to  add,  as  being  in  some  respects  pecu- 
liar, the  oedemalous,  the  erysipelatous,  and  tlie  ear- 
buncidar  {Hunter  s  Works,  vol.  3,  p.  310),  and  to 
which  he  might  have  added  the  leprous,  eczema- 
tous,  diphtheritic,  &c.  &c.,  it  is  evident  that  it 
is  descriptive  partly  of  certain  stages  of  the  disease, 
partly  of  differences  in  phenomena  considered  in 
connection  with  causes. 

With  this  mode  is  closely  adjoined  the  idea  of 
classification  according  to  the  final  cause  or  pur- 
pose in  the  animal  economy  which  it  is  supposed 
that  the  inflammation  is  intended  to  effect.  Mr. 
James's  classification  is  of  this  kind.  He  first 
divides  inflammations  into  two  great  classes  :  ac- 
cording as  the  exudation  assumes  the  limited  form 
of  coagulable  lymph  and  confines  itself  within 
certain  limits,  or,  on  the  contrary,  tends  to  Bpread. 
His  orders  are  founded  on  the  degree  of  vital 
importance  of  the  organ  affected :  the  genera,  on 
the  disposition  of  the  inflammation  to  a  particular 
mode  of  termination.  Thus  of  spreading  inflam- 
mations one  genus  is  supposed  to  resolve,  as  the 
catarrhal  inflammation  of  mncous  membranes  and 
mumps  ;  a  second  to  s\ippurate,  as  the  cysts  of 
abscesses,  boils,  and  whitlows  ;  a  third  either  to 
resolve  or  suppurate,  as  erysipelas,  phlebitis  and 
its  congeners  ;  a  fourth  to  ulcerate  and  slough,  as 
carbuncle,  hospital  gangrene,  cancrum  oris  ;  and 
a  fifth  to  cause  rapid  mortification,  as  the  inflaui- 
niation  from  fevers,  from  obstructed  circulation, 
&c.:  and  this  disposition  is  so  strong,  that  it  is 
Very  difficult  in  many  cases   to  procure  any 
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other  termination.  It  may  happen,  however,  that 
there  shall  be  more  than  one  mode  in  which  the 
inflammation  is  disposed  to  terminate,  as  in  either 
resolution,  or  suppuration,  or  spliacelus,  &c. 
(James,  On  Inflammation.    Loud.  1032.) 

This  classification  is  not  now  in  use.  The  prac- 
tical fact  that  remains  is  the  tendency  of  certain 
inflammations  in  proportion  to  their  unhealthiness 
to  generate  exudations  that  break  down  into  liquid, 
and  hence  to  spread  themselves  and  the  disease 
along  the  surface  of  membranes  or  through  the 
areolar  tissue.  To  this  classification  belongs  the 
division  of  inflammation  into  healthy  and  un- 
healthy, conservative  and  destructive,  of  which  we 
have  before  spoken  (p.  10). 

Yet  another  basis  of  classification  has  been 
framed  according  to  the  tissue  involved — a  doc- 
trine known  to'and  refuted  by  Hunter,  supported  by 
Carmichael  Smyth  {Med.  Communications,  1790, 
vol.  ii.  p.  168),  and  wrongly  ascribed  to  Bichat. 
The  tissues  in  question  are  five,  and  the  doctrine 
supposes  that  the  inflammation  of  each  is  essen- 
tially different.  The  first  is  phlegmonous  inflam- 
mation, which  affects  the  cellular  membrane,  includ- 
ing the  parenchyma  of  the  several  viscera  ;  the 
second  is  inflammation  of  serous  membranes  ;  the. 
third,  of  mucous  membranes  ;  the  fourth,  which 
is  named  erysipelatous,  is  of  the  skin  ;  and  the 
fifth,  termed  rheumatic,  belongs  to  fibrous  struc- 
tur-e.  It  is  perfectly  true  that  "  even  in  its  acute, 
and  still  more  in  its  chronic  form,  inflammation  fre- 
quently spreads  extensively,  lasts  long,  and  pro- 
duces decided  lesions  in  one  texture  without  in  the 
slightest  degree  affecting  others  in  its  immediate 
neighbourhood."  {Alison,  in  Cyc.  of  Prac.  Med., 
Art.  Hist,  of  Med.) 

Most  true  it  is  that  whatever  tissue  is  involved 
will  behave  in  a  manner  proper  to  itself.  Every 
tissue  has  certain  modes  of  feeling.  The  inflam- 
mation of  the  skin  has  not  the  same  pain  that 
has  inflammation  of  the  bones.  A  dense  tissue 
like  tendon  cannot  swell  nor  show  redness  to  the 
same  extent  as  one  that  is  loose  and  vascular. 
Hence  there  is  no  doubt  that  inflammation  is 
modified  by  tissue. 

But  whatever  may  be  the  influence  of  texture 
on  the  coiirse  of  the  disease,  it  cannot  be  admitted 
as  the  basis  of  classification  ;  for,  as  Mr.  James 
truly  says,  "  there  is  not  the  smallest  question  that 
different  forms  of  inflammation  are  liable  to  occur  in 
the  same  tissue  ;  that  the  same  kiiul  of  inflamma- 
tion is  met  with  in  different  tissues ;  na}',  more,  that 
the  same  inflammation  shall  bo  transferred  from  one 
tissue  to  another."  {James,  tit  supra,  p.  26/.) 
And  Hunter  puts  the  objection  even  more  de- 
finitily.  "If  the  doctrine  were  true,"  he  says, 
"  we  should  soon  be  made  acquainted  with  all  the 
difteient  inflammations  in  the  same  person,  at  the 
same  time,  and  even  in  the  same  wound.  For 
instance,  in  an  amputation  of  a  leg,  where  we  cut 
through  skin,  cSllular  membrane,  muscle,  tendon, 
periosteum,  bone,  and  mairow,  the  skin  should 
give  us  the  inflammation  of  its  kind,  the  cellular 
membrane  of  its  kind,  the  muscles  of  theirs,  tho 
tendons  of  theirs,  the  periosteum,  bone,  marrow 
&.C.,  of  theirs  ;  but  we  find  it  is  the  same  inflam- 
mation in  them  all."  {Hunter,  On  the  Blood 
cap  ii.  sec.  7  ;  Wnvks,  vol.  3,  p.  313.) 

It  has  been  held  indeed  that  rheumatic  inflam- 
mation is  inflammation  of  fibrous  tissue,  and  that 
inflammation  of  fibrous  tissue  is  therefore  rheuma- 
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tic.  This  is  a  kind  of  syllogism  of  which,  when 
red\iced  to  plain  terms,  every  reasonable  being 
cim  see  the  fallacy.  "  A  is  B,  and  C  is  B,  there- 
fore C  is  A."  Nevertheless  this  Byllogism  is  a 
very  favourite  one  with  medical  and  surgical  theo- 
rizers. 

It  is  but  justice  to  state  that,  although  Bichat 
declares  that  iuflnmination  derives  somepeculiarilies 
from  the  tissue  in  which  it  is  seated,  he  does  not, 
as  is  sometimes  alleged,  assert  that  it  owes  every 
peculiarity  to  that  source.  It  is  a  matter  of  reason 
that  the  redness,  the  pain,  and  the  heat  and  swell- 
ing, must  be  modified  by  the  structure  and  sensi- 
bility of  the  part  inflamed.  {Anatomie  Patholo- 
gique.    Paris,  1825,  p.  28.) 

The  varieties  of  inflammation,  or,  in  other  words, 
the  various  local  effects  produced  by  the  great 
variety  of  causes  enumerated  in  the  foregoing  sec- 
tion, on  the  great  variety  of  constitutions  are 
indicated  by  differences  in  the  effects  produced,  in 
the  time  required  to  produce  those  effects,  and  in  the 
place,  form,  colour,  a.nA  size  of  the  morbid  changes 
wrought.    The  constancy  of  the  form,  size,  and 
duration  of  these  specific  deviations  from  ordinary 
nutrition  is  astonishing.    For  example,  the  vesicle 
of  small-pox  with  its  central  depression,  followed 
by  pustulation,  the  vesicles  of  herpes,  the  livid 
nodules  of  erythema  nodosum  on  the  skin,  thr 
symmetry  of  the  patches  of  lepra  and  psoriasis 
the  ulcers  formed  in  typhoid  fever  at  one  certain 
and  usual  part  of  the  small  intestine,  and  the  rose 
spots  found  in  the  same  malady  on  the  trunk,  all 
these  are  instances  sbowing  the  rule  of  law  even 
amidst  disorder,  and  how  precise  are  the  operations, 
other  conditions  being  equal,  of  each    set  of 
causes.    It  is  the  peculiarity  of  the  specific  inflam- 
mations to  be  the  most  precise,  each  in  its  peculiar 
manner  of  form,  time,  and  efl^'ect.    The  effects  of 
remedies  in  some  specific  inflammations  may  also 
be  taken  as  means  of  diagnosis, 

The  influence  of  diversity  of  cause  in  producing 
great  diversity  of  the  phenomena  classed  under 
the  common  term  inflammation,  is  well  illustrated 
by  Dr.  Budd  {On  iJte  Liver,  Snd  ed.  1852,  p.  65). 
Inflammation  of  the  knee-joint,  for  instance,  seems 
a  simple  expression,  but  see  the  diversity  of  inflam- 
mations produced  by  difi'erent  causes  !  If  caused 
by  a  penetrating  wound  with  admission  of  air, 
rapid  suppuration,  the  acutest  fcvcrishness,  and 
destruction  of  the  joint,  usually  follow.  If  caused 
by  pymmia,  i.e.  the  presence  of  decaying  animal 
matter  in  the  blood,  there  may  be  little  pam  or 
swelling,  but  suppuration  so  rapid  as  to  encourage 
the  belief  that  the  pus  instead  of  being  formed  in 
the  joint  had  been  brought  there.  From  which  belief 
arose  the  term  purulent  depot.  If  caused  by  rheu 
matism  there  is  severe  pain  and  much  effusion; 
but  the  effused  fluid  is  never  purulent  and  is 
almost  always  absorbed  as  the  patient  recovers 
If  of  gouty  origin,  there  are  great  pain  and 
great  effusion,  which  is  apt  to  leave  particles  of 
lithate  of  soda  in  the  synovial  membrane  and  sur- 
rounding tissues.  If  in  consequence  of  gonorrhoea 
tliere  will  be  obstinate  tenderness,  often  great 
effusion,  extremely  rebellious  to  remedies,  but 
getting  well  at  last.  , , 

It  is  most  essential  that  the  practitioner  should 
know  the  natural  history  of  each  kind  of  miiam- 
mation,  in  order  that  he  may  have  grounds  both 
for  prognosis  and  treatment.  For  instance,  know- 
ing that  certain  natural  limits  belong  to  each  of 


the  specific  inflammations,  e.g.  that  of  the  skin  in 
small-pox,  he  will  not  set  to  work  to  extinguish  it 
by  too  .active  measures,  but  will  rather  nurse  the 
patient  through  the  malady  till  the  time  comes 
when  the  inflammation  may  be  expected  to  subside 
of  itself. 

On  this  point  hear  the  immortal  Sydenham, 
The  greatest  part  of  diseases,  he  says,  are  redu- 
cible to  some  given  form  or  type,  in  the  production 
and  maturation  whereof  Nature  binds  herself  to  a 
certain  method  as  stringently  as  she  does  with 
plants  and  animals.  Tlie  reasons  for  believing  a 
disease  to  be  a  species  are  equally  cogent  with 
those  we  have  for  believing  a  plant  to  be  a  species. 
The  rise,  increase,  progress,  and  termination  of 
diseases  are  as  regular  as  those  of  a  plant.  If  a 
plant  be  substantial,  and  not  a  mere  combination 
of  "  principles  "  or  "  qualities  "  so  must  disease 
be.  The  difference  is  that  whereas  plants  exist 
by  themselves,  diseases  depend  on  the  humours 
that  engender  them.  {Sydenham,  preface  to  third 
edition,  Syd.  Soc.  ed.  1848,  vol.  i.  p.  19.) 

We  will  now  briefly  sketch  the  leading  varieties 
of  inflammation,  or  endeavour  at  all  events  to  show 
the  meaning  of  the  terras  commonly  used  in  treat- 
ing of  them. 

Common  acute  inflammation  of  traumatic  origin 
has  been  already  taken  as  the  type  and  model  and 
requires  no  further  description.  The  best  descrip- 
tion (for  definition  there  is  none)  of  acute  inflam- 
mation is  that  it  is  often  sudden  in  origin,  and 
marches  rapidly  to  some  termination  or  effect 
dangerous  to  life  or  to  the  integrity  of  the  part 
affected  ;  it  is  also  attended  with  fever  from  ab- 
sorption of  spoiled  elements  into  the  blood. 

Subacute  inflammation  is  said  to  exist  when 
some  but  not  all  the  properties  of  acute  inflamma- 
tion are  found  ;  and  this  whether  as  regards  vio- 
lence, or  danger  to  life  or  to  structure.  Thus, 
mumps  may  be  defined  to  be  a  subacute  inflamma- 
tion of  the  parotid  gland  ;  for  although  sudden  in 
origin,  and  severe  as  to  pain  and  swelling,  it 
rapidly  subsides  by  resolution,  rarely  leaving  mis- 
chief behind  it. 

Chronic  is  the  name  given  to  inflammatory 
phenomena  when  they  tend  to  last  long  or  even 
indefinitely.  It  produces  changes  of  surface  and 
of  structure.  On  mucous  and  cutaneous  surfaces 
it  produces  an  unnaturally  copious  immature 
secretion,  mixed  more  or  less  with  serum,  the 
epithelial  cells  presenting  every  form  of  degradation 
between  their  natural  shape  and  pus  corpuscles  ; 
sometinjes  a  shedding  of  flakes  of  consistent 
epithelium,  thickening  of  the  membrane,  dilatation 
of  the  blood-vessels,  weight,  pain,  and  undue 
irritability  to  the  action  of  ordinary  stimulants. 
In  the  substance  of  organs  it  produces  interstitial 
exudation  ;  solidification,  hardness,  weight  and 
swelling  from  infiltration  with  fibro-plastic  matter  in 
various  grades  of  development;  with  the  presence  of 
exudation,  there  may  be  a  starving,  softening,  fatty 
degeneration,  and  atrophy  of  the  proper  structure  ; 
because  when  the  chronic  inflammatory  exudation 
shrinks  or  is  atrophied,  the  whole  organ  is  apt  to 
be  found  wasted  and  shrunken,  or  at  least  its 
working  elements  are  so.  Chronic  inflammation 
may  produce  serous  exudation,  often  adhesion  be- 
tween opposite  surfaces  of  serous  membrane  ; 
fibrinous  exudation  may  decay  and  undergo  fatty 
degeneration  into  one  of  the  varieties  of  "  tubercle, 
or  may  soften  down  and  constitute  the  starting- 


point  of  chronic  abscess.  Chronic  iiiflaramntion 
often  leiids  to  ulceration  ;  i.e.  the  piecemeal  disin- 
tegration of  the  inlliimed  and  infiltrated  tissue  ; 
rarely  to  gangrene,  or  sloughing  of  conspicuous 
portions,  unless  some  injury  or  other  cause  be 
snperadded.  Chronic  inflammation  may  be  caused 
by  some  permanent  local  irritant,  as  inverted  eye- 
lashes; by  some  degeneration  of  tissue,  as  varicose 
veins  ;  but  more  usually  by  some  error  in  the 
composition  of  the  blood,  whether  gouty,  rheumatic, 
or  the  like. 

Sthenic  inflammation  is  that  met  with  in  vigor- 
ous persons,  from  common  causes. 

Aslhe?iia  inflammation  exists,  either  when  a 
common  cause  operates  upon  a  person  in  a  state  of 
great  debilit}"-,  especially  if  combined  with  impure 
blood  and  organic  disease  of  kidney  or  liver,  &c., 
or  when  some  specific  cause  of  itself  of  a  poisonous 
lowering  nature  has  produced  the  inflammation 
— erysipelas,  for  example. 

Secondary  inflammation  is  that  which  may  be 
supposed  to  arise  from  the  influence  of  spoiled 
materials  from  an  existing  inflammation,  which 
act  as  a  blood-poison,  and  produce  other  inflamma- 
tions elsewhere.  The  secondary  inflammation  of 
the  eyes  and  joints  after  gonorrhoea  is  an  ex- 
ample. 

Catarrhal  inflammation  is  a  name  often  applied 
to  inflammation  of  mucous  membranes,  with  copious 
secretion  of  mucus  or  muco-purulent  matter — 
very  liable  to  spread  from  one  end  to  the  other  of 
the  affected  membrane.  The  term  catarrhal  is  also 
sometimes  applied  to  inflammations  of  mucous 
membrane  produced  by  cold  or  damp. 

Gouty  Inflammation.  Come  we  now  to  the  con- 
sideration of  certain  definite  varieties  of  inflamma- 
tion, excited  by  some  definite  causes  ;  the  existence 
of  which  causes  is  assumed  in  most  cases,  from  the 
constancy  of  the  effects.  And  first  of  gouty  inflam- 
mation, that  common  accompaniment  of  luxurious 
life.  The  persons  suliject  to  gouty  inflammation 
are  supposed  to  be  those  who,  themselves  or 
in  the  persons  of  their  progenitors,  have  indulged 
too  copiously  in  animal  food  and  imperfectly  fer- 
mented liquors,  as  beer  and  port  wine.  Gout  may 
be  manifested  in  a  form  wiiich  is  called  regular 
and  t3-pical,  or  may  be  irregular.  Robust  persons 
who  have  generated  gout  by  their  own  excesses 
usuallj-  enjoy  it  in  the  regular,  feeble  persons  and 
those  who  inherit  it  in  the  irregular.  In  the 
former  class  of  cases,  which  I  call  high  gout,  the 
attack  is  often  provoked  by  a  bout  of  excess  ;  in 
the  latter,  which  I  call  loiu  gout,  it  is  usually  in- 
duced by  depressing  causes,  especially  anxiety  of 
mind,  overwork,  and  defective  or  unwholesome 
food.  In  both  classes  wc  assume  a  bad  quality  of 
blood,  containing  some  material  which  is  either 
superfluous  or  unfit  for  healthy  assimilation  ;  and 
which  is  capable  of  being  broken  down  into  poison- 
ous matters  which  excite  general  feverishiiess  and 
local  inflammation,  till  at  last  tliey  are  converted 
into  urinary  or  other  excrementitious  matter,  and 
got  rid  of  by  bowels,  skin,  and  urine.  For  a  de- 
scription of  the  true  regular  sthenic  gouty  attack, 
nothing  can  be  more  life-like  than  Sydenham 
(  Works,  Sydenham  Soc.  ed.  vol.  ii.).  Before  the  fit, 
some  crudity  and  indigestion,  but  usually  on  the 
Very  day  before  it  llie  appetite  nnusuaUii  yood  ; 
patient  goes  to  bed  in  good  health  and  sle  eps,  is 
awaked  by  excruciating  pain  in  the  great  toe, 
shivering  and  other  feverish  symptoms,  the  part 
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affected  hot,  red,  shining,  and  exquisitely  tender; 
pain  remitting  at  daybreak,  and  followed  by  sleep 
and  perspiration  ;  a  series  of  greater  or  lesser  fits  on 
successive  nights,  till  at  last  the  disease  passes  ofi' 
with  intense  itching  and  desquamation  of  cuticle; 
the  urine  often  pale  and  copious  before  the  fit, 
but  usually  soon  becoming  scanty  and  depositing 
lateritious  sediment  copiously. 

It  is  not,  however,  with  the  regular  or  high  gout 
that  the  surgeon  has  to  deal.  His  chief  concern  is 
with  latent  gout,  which  is  extremely  common 
amongst  all  classes  in  large  towns,  and  which  pro- 
duces a  variety  of  symptoms  often  of  the  most  per- 
plexing and  deceptive  character,  inaomucli  that  in 
treating  elderly  men  the  surgeon  is  alwaj's  bound 
to  be  on  his  guard  against  gout  just  as  the  physi- 
cian is  against  liysteria  in  treating  young  women. 
If  we  except  tlie  well  known  and  regular  attacks 
of  gout  on  the  foot,  the  organ  most  frequently  dis- 
turbed is  the  heart,  and  there  are  few  gouty 
patients  who  have  not  a  tale  to  tell  of  some  faint- 
nesses,  palpitations,  oppression,  and  disordered 
breathing.  Gout  may  affect  the  seat  of  any  injury, 
especially  bruises,  strains,  and  other  injuries  of 
ligament  and  bone.  Gouty  inflammation  may 
follow  injuries  of  the  head  :  there  are  several 
forms  of  ophthalmia  due  to  gout  (see  Iritis)  :  the 
outer  ear  is  liable  to  deposition  of  chalkstone,  and  the 
internal  structures  of  the  ear  to  thickening  and  im- 
paired function  from  the  same.  But  it  is  gouty  affec- 
tions of  the  urinary  organs  which  more  particularly 
interest  the  surgeon  :  there  is  a  gouty  irritation  of 
the  kidneys,  which  produces  all  the  symptoms  of 
renal  calculus  :  gouty  inflammation  of  the  bladder 
will  produce  some  of  the  symptoms  of  stone  :  the 
urine  may  be  loaded  in  the  latter  case  v/ith  alkaline 
mucus,  whilst  itself  is  intensely  acid  :  crystals  of 
phosphates  will  be  found  in  the  mucus  and  crystals 
of  lithic  acid  in  the  urine.  The  urethra  is  liable 
to  gouty  inflammation  which  may  produce  a  muco- 
purulent discharge,  not  easily  to  be  distinguished 
from  the  results  of  contagion  :  the  testicles  to  gouty 
inflammation  and  swelling  ;  spasm  of  the  sphinc- 
ttr  ani,  piles,  and  many  skin  eruptions,  particularly 
eczema,  are  due  to  the  same  ciiuse. 

How,  then,  is  gouty  inflammation  to  be  distin- 
guished Often  by  the  testimony  of  the  patient  to 
the  previous  occurrence  either  of  regular  gout,  or 
of  some  of  the  irregular  symptoms  which  we  have 
just  enumerated,  and  especially  of  functional  distur- 
bance of  the  heart;  by  the  suddenness  with  which 
the  attack  seems  to  come  on  ;  by  its  occasional 
sudden  subsidence,  or  metastasis  to  some  other 
part;  by  its  access  being  often  determined  bv  a 
fit  of  excess,  or  by  some  depressing  cause,  such 
as  fatigue ;  by  its  obstinacy  until  the  proper 
remedies  are  adopted;  by  the  premonitory  sym- 
ptoms which  are  always  to  be  discovered  if  inquired 
for,  particularly  by  the  history  of  the  urine,  which, 
as  the  attack  is  passing  off,  dc^posits  copious  sedi- 
ments of  lithates.  Lastly,  by  the  llippocralic 
rule,  "Curationes  morbum  ostendunt:  "  for  gouty 
inflammations,  if  they  resist  the  gentle  punjatives 
the  vapour  baths  and  other  sudorirtcs,  and  the 
alkalis  which  are  the  rational  remedies,  are  often 
relieved  magically  by  the  empirical  use  of  col- 
chicum. 

The  most  positive  view  of  the  nature  of  gout  is 
that  propounded  by  Dr.  Oarrod  (in  his  work  On 
the  Nature  and  Treaiuuni  of  G'out,  Loudon  '''nd 
ed.,  1863).  '  " 
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"  In  true  j^out  uric  acM,  In  the  form  of  urate  of 
soda,  is  invariably  present  in  the  blood  in  abnormal 
quantities,  both  before  and  at  the  time  of  the  fit." 

We  must  refer  to  Dr.  Garrod's  book  for  an  ac- 
count of  his  exceedingly  delicate  and  ingenious 
test  for  the  presence  of  uric  acid  in  the  blood. 

His  views  are  contained  in  the  following  pro- 
positions : — 

1.  Gouty  inflammation  is  always  accompanied 
with  deposit  of  urate  of  soda  in  the  inflamed  part. 

2.  The  deposit  is  crystalline  and  interstitial, 
and  continues  during  many  years,  or  for  life. 

3.  The  urate  of  soda  is  the  cause  and  not  the 
eflfect  of  the  inflammation. 

4.  The  inflammation  of  the  gouty  paroxysm 
tends  to  destroy  the  urate  of  soda  in  the  blood  of 
the  inflamed  part.  This  proposition  is  supported 
by  the  experiment  of  putting  on  two  blisters,  one 
on  the  inflamed  part,  the  other  at  a  distance, 
when  the  serum  of  the  latter  is  found  to  contain 
uric  acid,  that  of  the  former  none. 

5.  The  kidneys  in  gout  appear  to  lose  their 
pov.'er  of  excreting  uric  acid. 

6.  The  impure  state  of  the  blood,  arising  princi- 
pally from  the  presence  of  urate  of  soda,  is  the 
probable  cause  of  the  disturbance  which  precedes 
the  seizure,  and  of  many  of  the  anomalous  sym 
ptoms  of  gouty  persons. 

7.  The  predisposing  causes  of  gout  are  such  as 
produce  increased  formation,  or  else  retention  of, 
uric  acid  in  the  system. 

8.  The  exciting  causes  of  a  fit  of  the  gout  are 
such  as  diminish  the  alkalinity  of  the  blood,  or 
increase  the  formation,  or  check  the  elimination,  of 
uric  acid. 

9.  In  true  gout  alone  is  there  a  deposit  of  urate 
of  soda  in  the  inflamed  tissues. 

It  will  be  evident  that  there  are  still  manj 
points  which  Dr.  Garrod's  propositions  fail  to  clear 
up  :  such,  for  example,  as  the  determining  cause  of 
a  fit  of  the  gout  ;  and  the  reason  why  uric  acid 
may  be  present  in  the  blood,  and  may  be  deposited 
in  the  tissues  without  giving  rise  to  acute  inflam- 
mation in  some  cases  but  not  in  others.  There  is 
still  something  wanted  to  account  for  an  attack  of 
acute  gout ;  and  we  cannot  subscribe  to  the  doc- 
trine that  the  feverishness  of  the  gouty  parox)-sm 
is  a  mere  reaction  resulting  from  the  local  injury, 
Yet  the  fact  remains  that  in  an  attack  of  goutj 
inflammation  the  urate  of  soda  in  a  crystalline 
form  is  discovered  in  the  substance  or  cavities  of 
the  affected  parts. 

Rhenmatio  Inflammation  has  been  supposed  to 
be  caused  by  the  presence  of  lactic  acid  in  abnor- 
mal quantity  in  the  blood,  as  gouty  by  that  of 
uric  acid.  Although  this  view  is  largely  supported 
by  the  experiments  of  Richardson,  it  by  no  means 
passes  unquestioned.  In  the  excellent  work  in 
which  Dr.  Benjamin  Ball  sums  up  his  observations 
on  this  subject  {Du  Rhumatiume  Viscind,  Pans, 
]8C6)  he  has  come  to  the  conclusion  that  it  is  im- 
possible at  present  to  make  a  general  definition  ol 
rheumatism  which  shall  hold  good.  The  lactic 
acid  theory,  he  says,  rests  on  two  hypotheses:  one 
that  ammonia  is  the  solvent  of  fibrin  in  the  blood  : 
the  other  that  cardiac  affections  of  apparently 
rheumatic  character  found  in  dogs  into  whose  veins 
lactic  acid  has  been  injected  have  been  caused  by 
the  lactic  acid  :  the  inference  being  that  the  lactic 
acid,  by  neutralising  the  ammonia,  produces  the 
abnormal  depositions  of  fibrin.     The  former  ot 


these  hypotheses  is  already  disproved,  says  Dr. 
Ball;  the  latter  is  shown  to  be  untrustworthy  by 
the  fact  that  such  cardiac  afliections  are  extremely 
common  in  uninjected  dogs. 

Rheumatism  is  a  specific  disorder,  and  cannot  be 
created  at  will ;  although  cold,  damp,  and  malaria 
are  the  best  established  predisposing  and  exciting 
causes.  Its  favourite  seat  is  the  white  fibrous  or 
connective  tissue,  especially  that  of  the  lining  and 
investing  membrane  of  the  heart  and  the  liga- 
ments and  tendons;  but  there  is  no  structure  or 
organ  which  is  at  all  times  exempt.  The  charac- 
teristics of  acute  rheumatism  are  great  pain  and 
sensitiveness,  a  skin  sometimes  hot  and  dry,  but 
usually  soon  bathed  in  sour  perspiration,  tongue 
moist,  but  coated  with  whitish  fur,  and  acid  saliva. 
The  bowels  are  costive,  with  dark  and  offensive 
stools ;  the  urine  scanty  and  high  coloured, 
loaded  with  lithates;  the  pulse  accelerated,  fuH, 
and  bounding;  the  appetite  usually  fails,  and  is 
replaced  by  thirst,  though  in  some  cases  there  is 
no  variation  ;  nor,  unless  some  complication  be 
present  is  there  any  failure  of  the  intellect.  There 
is  usually  great  sleeplessness,  and  the  patient 
becomes  irritable  and  fractious.  The  local  sym- 
ptoms are :  pains,  first  migratory,  then  fixed, 
usually  in  some  of  the  large  joints,  which  become 
hot  and  red,  with  great  tenderness  and  pain. 
Effusion  into  the  cellular  tissue  soon  makes  the 
part  tense  and  shining:  and  sometimes  there  is 
effusion  into  the  joint  itself.  This  articular  in- 
flammation shifts  itself  with  great  rapidity  from 
one  joint  to  another,  and  is  usually  more  severe 
towards  evening.  It  is  very  seldom  followed  by 
suppuration.  Ligaments  become  stiff  and  short. 
The  duration  of  the  attack  may  be  from  a  few- 
days  to  many  weeks  or  even  months. 

Rheumatism  may  affect  an  injured  or  wounded 
part,  and  may  then  be  recognised  by  its  not  being 
confined  to  that  part,  and  by  the  presence  of  the  sym- 
ptoms above  mentioned,  especially  in  regard  to  the 
perspiration  and  urine  and  the  want  of  sleep.  Irrita- 
tion of  the  bladder  and  urethra,  a  not  uncommon  ac- 
companiment of  rheumatism,  especially  towards  the 
end  of  an  acute  attack,  may  be  due,  says  M.  Ball, 
either  to  the  concentration  and  irritant  character 
of  the  urine,  or  to  a  rheumatic  inflammation  of  the 
walls  of  the  bladder  itself.  The  testicle  also  is 
sometimes  afi^ected,  the  tunica  vaginalis  being  the 
usual  seat  of  the  disturbance.  Meningitis  in  the 
skull  or  the  spinal  canal  is  now  and  then  a  conse- 
quence of  rheumatism:  in  the  former  case  pro- 
ducing  delirium,  convulsions,  coma,  and  death;  in 
the  latter,  paraplegia.  Other  cerebral  symptoms  are 
insanity  and  (rarely)  apoplexy.  The  post-mort,  m 
signs  are  very  slight  and  uncertain;  and  the  eflFects 
manifested  during  life  bear  a  great  analogy  to  those 
of  albuminuria;  so  that  the  diagnosis  depends  on 
the  coexistence  of  the  ordinary  signs  of  rheuma- 
tism. The  presence  of  cardiac  and  pulmonary  com- 
plications is  most  often  the  precursor  of  cerebral 
symptoms,  and  doubtless  some  of  the  latter  may 
be  ascribed  to  the  embolisms  consequent  upon  the 
former.  The  spinal  symptoms  can  be  distinguished 
from  those  of  simple  inflammation  of  the  cord  and 
its  membranes  by  the  greater  severity  and  persis- 
tence of  the  hyperresthesia,  convulsions,  and  fever 
which  characterise  the  latter. 

Chronic  rheumatic  inflammation  usually  aff  ects 
the  joints  and  the  muscular  tissues  both  external 
and  internal.    It  has  been  supposed  to  attack  the 


uterus,  stomach,  oesoplmftus,  tongue,  pharynx,  dia- 
phragm, and  other  structures.  It  is  rarelj'  followed 
by  cardiac  and  cerebral  mischief,  but  cases  are 
recorded  of  distinct  endocarditis  and  pericarditis, 
in  which  the  rheumatic  symptoms  have  been 
manifested  in  a  very  slight  degree  externally.  In 
general  it  may  be  said  that  the  nature  and  effects 
.  of  chronic  rheumatism  are  those  of  the  acute  disease 
in  a  very  mild  form. 

The  best  division  of  rheumatism  is  that  based 
on  the  kind  of  structure  attacked;  thus  we  may 
describe  it  as  affecting,  1.  the  fibrous,  2.  the 
muscular,  and  3.  the  nervous  tissues;  and  in  each 
case  either  in  the  acute  or  chronic  form. 

Of  the  first  of  these  kinds,  the  common  acute 
rlieumaiism,  or  rheumatic  /ever,  is  the  type.  Its 
characteristics,  and  the  points  by  which  it  may  be 
recognized  when  it  attacks  parts  already  injured, 
are  given  above.  The  chronic  form  of  this  kind 
of  rheumatism  affects  the  patient  with  aches  in 
ligamentous  and  tendinous  structures,  which  are 
aggravated  at  night  and  in  changeable  weath.-r; 
and,  if  long  continued,  result  in  permanent 
contractions  of  ligaments  and  fascise,  and  effusions 
into  joints  and  synovial  sheaths. 

The  muscular,  in  its  acute  form,  usually  affects 
some  one  muscle  or  set  of  muscles,  whether  sound 
or  injured,  with  intense  pain  and  paroxysms  of 
cramp.  Well-marked  varieties  of  it  are  wry-neck, 
and  inflammatory  spasm  of  the  sphincter  ani. 
The  tei-m  "  pleurod)-nia "  is  applied  to  inflam- 
matory spasm  of  the  intercostal  muscles,  which 
also  comes  under  this  head.  If  muscular  rheu- 
matism becomes  chronic  it  may  end  in  permanent 
shortening  of  the  muscle  affected,  or  in  atrophy. 

The  nervous  variety  is  exemplified  by  sciatica; 
but  no  nerve  is  exempt  from  it.  It  is  distinguished 
by  very  great  tenderness  and  pain  in  the  course  of 
the  nerve,  with  numbness,  or  more  probably  in- 
tense hyperaesthesia  of  the  part  supplied  by  it. 
The  acute  form,  if  very  severe  or  long-continued, 
may  produce  wasting  of  the  nerve  and  effusion 
into  its  sheath,  with  atrophy  of  the  muscles.  But 
more  often  it  becomes  chronic,  troubling  the  patient 
for  years,  more  especially  when  he  is  in  bad  health, 
or  during  bad  weather.  It  differs  from  functional 
neuralgia  in  not  being  intermittent  nor  curable  by 
quinine,  and  by  the  tenderness  in  the  course  of  the 
nerve. 

Other  tissues,  however,  may  be  attacked,  as, 
for  example,  the  periosteum,  which  is  the  seat  of 
one  variety  of  the  so-called  "neuralgia  of  the  head 
and  face,"  an  affection  excited  by  decayed  teeth, 
cold,  and  repletion.  Rheumatic  periostitis  ought 
to  be  distinguished  from  true  neuralgia,  though  the 
two  may  co-exist. 

In  broken-down  constitutions  it  is  sometimes 
hy  no  means  easy  to  distinguish  between  the  effects 
of  rheumatism  and  those  of  syphilis. 

The  disease  most  liable  to  be  confounded  with 
rheumatism  is  gout.  But  it  is  only  in  obscure 
cases,  and  especially  in  those  of  internal  rheu- 
matism or  gout,  that  any  real  difficulty  exists, 
ihe  differences  are  thus  summed  up  by  Dr.  Gar- 
rod  :— Gout  is  the  more  distinctly  hereditary;  it 
occurs  by  preference  in  adult  males  and  high 
livers;  It  usually  attacks  a  single  small  joint,  as 
that  of  the  great  toe,  with  intense  pain,  redema, 
and  peeling  of  the  skin,  and  with  moderate  febrile 
cisturhance.  It  does  not  produce  endocarditis 
uor  pericarditis,  but  commonly  deposits  urate  of 
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soda  in  cartilages  and  ligaments,  and  externally  as 
chalk-stones.  Its  paroxysms  are  periodic  and 
short,  not  lasting  at  first  more  than  eight  or  ten 
days,  and  are  coincident  with  the  presence  of  uric 
acid  in  large  quantity  in  the  blood.  In  every  one 
of  these  particulars  it  is  distinctly  contrasted  with 
rheumatism.  Dr.  Ball,  whose  work  is  above 
quoted,  says  further  that  in  gout  atheroma  of  the 
arteries  is  common,  with  apoplexy  as  a  conse- 
quence (p.  15G);  and  contrasts  the  bronchial 
catarrh  which  often  accompanies  gout  with  the 
acute  lung  diseases  produced  by  rheumatism. 

"Gout  is  to  the  stomach,"  he  says,  "what 
rheumatism  is  to  the  heart"  (p.  158).  The  heart 
affection  that  accompanies  gout,  in  the  few  cases 
in  which  any  exists,  is  fatty  degeneration  of  the 
muscidar  substance.  The  effects  of  rheumatism  on 
the  stomach  have  yet  to  be  demonstrated.  The 
endocarditis  and  pericarditis  which  are  the  charac- 
teristic sequel  of  rheumatism,  and  the  habitual 
dj'spepsia  and  stomach-pains  of  gout,  mark  in 
most  cases  tlie  distinction  between  the  two  diseases, 
irrespectively  of  external  manifestations. 

Chronic  Rheumatic  Arthritis,  improperly  called 
Rheumatic  Gout,  differs  in  its  nature  from  both 
the  preceding  in  the  following  points:  It  is 
a  progressive  disease  of  the  articular  ends  of 
the  bones,  not  complicated  with  heart  or  kid- 
ney disease,  nor  accompanied  by  uric  acid  in 
the  blood,  nor  by  any  considerable  fever.  Its 
attacks  are  of  indefinite  duration;  they  affect  both 
large  and  small  joints,  in  persons  of  all  ages,  with 
or  without  hereditary  predisposition ;  and  are 
usually  excited  by  cold  and  depressing  causes. 
The  development  of  the  disease  is  attended  with 
some  pain,  and  with  much  swelling;  sometimes 
with  oedema.  Its  results  are  destruction  of  the 
articular  cartilages,  and  nodular  growths  in  and 
around  the  ends  of  the  bones,  the  surfaces  of 
which,  become  infiltrated  with  hard,  ivory-like 
matter,  and  are  sometimes  quite  smooth  and 
polished  by  subsequent  use.  The  joints  attacked 
usually  become  stiff  and  permanently  useless;  but 
never  exhibit  the  chalk-stones  of  gout. 

There  is,  however,  a  form  of  inflammation  which 
may  with  more  propriety  be  called  rheumatic  gout. 

This  often  occurs  in  children,  affecting  the  small 
joints  of  the  hands  and  feet  with  the  phenomena 
of  true  gout.  The  results  of  it  are  seen  in  a 
weakened  state  of  the  ligaments;  which  renders 
the  arches  of  the  foot  incapable  of  bearing  up  the 
weight  of  the  body,  and  so  produces  flat-foot  (the 
"  pes  longus  "  of  Horace)  and  bending  inwards  of 
the  ankle. 

Gonorrhmil  Rheumatism  is  an  example  of  a  gene- 
ral inflammation  with  local  effects  of  a  very  definite 
sort,  evidently  caused  by  the  presence  of  suppura- 
tion 111  the  urethra.  It  may  be  considered  a  petty 
form  of  pya;mia.  It  usually  affects  voung  men  with 
light  hair  and  blue  eyes.  A  patient  of  this  type 
who  hasgonorrhnji,  towards  the  termination  of  Uie 
discharge,  complains  of  inflammatory  symptoms  in 
the  eyes,  which  become  irritable  and  intolerant  of 
light,  with  aching  and  liiiriiing  sensations.  There 
is  no  conjunctival  inflammation,  but  the  bright  pink 
hue  of  sclerotitis  is  easily  recognised.  Simul- 
taneously, pains  and  superlicial  inllammation  aftect 
the  smiiller  joints  of  the  feet,  and  the  ankles  and 
knees.  The  pain  is  more  troublesome  at  night 
than  in  the  day,  and  breaks  up  the  patient's  n-st 
There  is  no  special  perspiration  nor  elevation  of 
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temperature,  nor  does  the  urine  resemble  that  of 
acute  rheumatism.  After  variable  periods  of  time  the 
acute  symptoms  subside,  leaving  the  afifected  joints 
and  tendons,  especially  the  teudo  Achillis,  subject 
to  nocturnal  aches,  and  very  painful  after  exertion. 
The  diagnosis  of  this  disorder  is  of  some  conse- 
quence to  the  reputation  of  the  surgeon.  The 
prognosis  is  always  favourable;  the  eyes,  especially, 
soon  recover  themselves. 

Malarious,  Inlenniltent,  and  Neuralgia  Inflamma- 
tion.  Neuralgia,  ^c— We  have  enumerated  malaria 
as  a  cause  of  local  inflammation,  and  have  laid 
Stress  on  the  fact  that  in  dysentery  and  catarrho- 
rheumatic  ophthalmia  this  should  be  well  weighed 
in  the  treatment.    Some  of  the  greatest  triumphs 
of  the  healing  art  are  manifested  when  the  prac- 
titioner can  step  in,  and  by  no  roundabout  or  tedi- 
ous method  guiding  an  abnormal  process  to  a  safe 
termination,  but  at  once,  as  it  viere,puloeris  exigui 
jucUc,  cut  short  the  whole  phenomena  of  the  disease. 
"  In  the  treatment   of  fevers  by   the  ordinary 
routine,"  says  Torti  (quoted  by  Alibert,  Traite  des 
Ficvres  pernicieuses,  Fark,  1809),  "the  physician 
acts  as  a  looker-ou  at  the  disease  and  the  servant 
of  Nature  ;  but  in  the  treatment  by  cinchona  he 
acts  as  master  of  the  disease  and  teacher  of 
Nature"    For  on  the  solid  principle,  citrationes 
morham  ostenduni,  the  use  of  bark  or  quinine  not 
only  cuts  short  many  malarial  diseases,  but  is  ac- 
cepted as  the  first  and  most  emphatic  evidence  of 
their  real  nature.    The  second  test  usually  ac- 
cepted as  a  note  of  malarious  disease  is  interrait- 
tence  and  it  is  this  which  in  this  country  usually 
leads'to  the  trial  of  quinine.     During  the  year 
1870  I  was  attending  a  young  gentleman  of  15 
with 'inflammation  of  the  bowels  ;  great  pain  ten- 
derness below  the  navel,  beat  of  skin  102  ,  and 
vomiting.    He  had  suffered  from  a  similar  attack 
some  months  before,  which  yielded  to  the  ordinary 
remedies,  especially  opium  and  fomentations.  But 
in  this  second  attack  there  was  a  provokmg  ten- 
dency to  relapse,  preceded  by  chills  ;  and  m  the 
intervals  the  pulse  kept  above  100,  and  the  skin 
not  under  101°.    It  soon  became  obvious  that  the 
relapses  came  on  each  fourth  day  ;  accordingly 
quinine  was  given  in  suiRcient  doses,  and  the 
disease  was  cut  short.    Dr.  Arthur  Farre  saw  the 
case  in  consultation  with  me.    Here  there  was  no 
evidence  of  any  malaria  ;  it  was  the  intermittenco 
only  which  guided  probably  to  the  true  ^'ause  and 
cerfainly  to  the  true  remedy.     T  le  late  Mr  C. 
H.  Moore  (Med.-CMr.  Trans,  vol.  1.)  gives  two 
cases  of  periodic  inflammation  of  the  knee  joint, 
pain,  tenderness,  and  effusion;  in  one  case  an 
agueish  complication  was  undoubted  ;  both  were 
more  or  less  benefited  by  quinine,    bir  Henry 
Holland  (Medical  Notes  and  Rijledions,  itA  ed. 
Lond.  185S,  p.  290)  gives  instances  of  periodic 
cough,  vomiting,  thirst,  tonsillitis  and  ol  ep.staxis 
connected  with  ague  and  cured  by  bark.  Ihe 
whole  train  of  neuralgic  disorders  are  famous  foi 
their  intermitting  character,  and  this  is  per  sej 
■  ground  of  suspicion  of  malarious  origin  or  cou  p  - 
cation  in  whatever  disease  it  may  he  o^^"'-^''^'^  ^ 
is  to  say,  that  if  a  patient  be  affected  by.""''^^^' 
any  loc^l  inflammation  is  liable  to  take  an  interm i  - 
tent  character.    It  must  be  ""'ed,  howeve  ,  tl  a 
not  all  malarious  inflammations  are  intermittent,  loi 
yet  all  intermittents  malarious.  The  common  acute 
hectic,  caused  by  deep-seated  abscess,  is  deciueai) 
quotidian.  Moreover,  some  malarious  altectious  are 
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periodic,  and  have  definite  intervals;  some  intermit" 
tent,  with  irregular  intervals;  and  some  obstinately 
recurrent,  after  long  uncertain  intervals.    In  the 
third  place,  malarious  inflammations  are  universally 
attended  with  lowness  and  prostration,  and  are  no 
whit  relieved  by  depletion.    Hence  Dr.  Macculloch 
speaks  of  them  as  not  "  genuine  "  inflammations. 
But  as  we  have  shown,  it  is  an  error  to  speak  of 
inflammation  as  a  thing  to  be  universally  combated 
by  depletion,  or  to  suppose  that  "  autiphlogistics  " 
are  all  of  one  debilitating  sort.    Fourthly,  mala- 
rious inflammations  haunt  certain  places,  and  often 
alfect  several  persons  at  a  time.  Lancisi  describes 
an  epidemic  inflammation  of  the  air-passages,  vary- 
ing from  the  merest  coryza  to  strangulatory  pneu- 
monia (Historia  Epidemice  rheumaticce  quce  per  ht/e- 
mein  anni  1709  vagata  est,  Romje,  1711),  which 
raged  at  Rome  in  the  severe  winter  of  1709.  "  It  is 
clear  as  day,"  he  says,  "that  in  the  present 
epidemic  the  fever  is  the  chief  disease,  and  that  the 
inflammations  are,  as  it  were,  its  symptoms  ;  for 
these  recur  at  stated  periods,  and  end  generally 
with  those  crises  which  are  wont  to  happen  hi  tlie 
fevers  called  by  the  schools  essential."  Fifthly, 
whilst  there  is  no  local  affection  wh'cli  may  not  be 
complicated  by  malaria,  those  which  most  decidedly 
betray  this  connection  are  the  neuralgia?.    Here  we 
must  distinguisli  the  inflammatory  neuralgia,  of 
which  ordinary  sciatica  is  an  example,  which 
may  affect  the  highly  fed  and  plethoric,  and  be 
greatly  benefited  by    purgatives,  and  the  pure 
functional  neuralgia,  in  which  there  is  pain  in 
nerves,  with  no  local  change.    In  the  malarious 
neuralgia,  there  is  evidence  of  some  local  change, 
though  seldom  more  than  some  vascularity,  with 
serous  effusion  at  the  seat  of  pain.    Tliis  is  exem- 
plified  by  the  common  brow  ague,  or  neuralgia  of 
the  supra-orbital  nerve  ;  by  neuralgia  of  the  infra- 
orbital or  anv  other  nerve.    It  is  distinguished  by 
the  four  points  of  diagnosis  already  mentioned  : — 
curability  by  quinine,  intermittence,  prostration, 
and  endemicity.    But  any  very  painful,  obstinate, 
and  asthenic  inflammation,  especially  of  nerve  or 
tendon  or  periosteum,  whether  rheumatic  or  not, 
is    amenable   to   quinine.     Sixthly,    we  must 
enumerate  the  visceral  engorgements  and  inflam- 
mations—of the  brain,  lungs,  liveivspleen,  stomach, 
&c  —which  occur  in  the  course  of  the  remittents 
of  hot  climates,  and  of  which  we  have  little  ex- 
perience here.     In   the  "  pernicious     fevers  of 
Italy   pneumonia  is  a  common  occurrence,  large 
portions  of  lung  becoming  infiltrated  with  exuda- 
tion.   In  the  course  of  a  hasty  visit  to  the  Ospe- 
dale  dello  Santo  Spiiito  at  Rome,  I  learned  from 
Professor  Baccelli,  that  in  the  malarious  pneu- 
monia the  chlorides  do  not  absent  themselves  from 
the  urine,  and  that  the  exudation  is  more  inclined 
to    liquefy  than  to  undergo  heputization.  To 
complete  the  outline  of  the  relations  of  malaria  to 
local  inflammation,  we  may  add  that  wounds  are 
aliected  by  it.     C.  L.   Dumas  narrates  of  the 
wounds  that  were  treated  in  the  hospitals  of 
Lynns  during  the  revolutionary  civil  war,  that  if 
diey  were  severe,  and  especially  if  lacerated,  and 
the  patient  had  suffered  much  loss  ot  blood,  and 
Inid  been  inhaling  the  air  of  foul  camps  or  marshes, 
the  patients  were  liable  on  the  10th  or  11th  day 
to  be  seized  with  remittent  fever.    Ihe  symptoms 
were  shivering  and  great  restlessness,  followed  by 
intense  heat  and  fever,  coming  m  daily  paroxysms, 
with  distinct  remissions  ;  the  wounds  meanwhile 
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dying,  ceasing  to  suppurate,  and  yielding  a  thin 
bloody  ichor.    {Dhsertalion  stir  les  Fievres  rimit- 
teiites  (/ni  comp/ujue/ii  lesyrandes  Plaies.    A/an.  de 
la  Hoc.  med.  d'Kiiiuiulion,  Piiris,  An  IX.) 

It  will  not  be  easy  to  distinguish  between  mala- 
rious fever  and  pya3uua  when  wounded  patients  in 
hospital  in  a  malarious  district  are  seized  with 
shivering.    In  the  military  hospitals  within  Meta,. 
during  the  late  siege,  where  hospital  disease,  pri- 
vation, and  mental  depression  were  combined  with 
the  malaria  Croni  a  large  tract  of  inundated  land, 
this  difficulty  of  diagnosis  was  of  constant  occur- 
rence.   Many  of  the  patients  speedily  recovered 
under  large  doses  of  (juinine;  and  whilst  most  of 
the  surgeons,  with  ray  friend  Dr.  R.  R.  Good,  saw 
in  this  the  proof  of  malaria,  others,  with  possibly 
less  experience  and  more  enthusiiism,  were  led  to 
believe  that  they  had  cured  pysemia  speedily  with 
quinine. 

Scorbutic  hifiamrmitions. — The  scurvy,  inasmuch 
as  it  is  often  manifested  in  troops  and  other  bodies 
of  men  exposed  to  malaria,  may  be  suspected  to  be 
a  conjoint  element  with  malaria  in  some  diseases, 
especially  dysentery  and  ophthalmia  in  hot  climates. 
The  ecchymoses  caused  by  scurvy  in  the  viscera  are 
sometimes  followed  by  iiiflanmiation  ;  as^for  in- 
stance, of  the  pleura  or  lung.    The  swelling  of  the 
gums  most  probably,  says  Dr.  Buzzard,  depends  on 
effusion  of  plastic  material.     But  the  scorbutic 
phenomena  most  akin  to  ordinary  inflammation 
are  the  fiiirimuis  effusions,  sometimes  organised  and 
vascular,  in  the  interstices  of  muscles  and  about 
the  joints.  (Buzzard,  in  Reynolds'  Si/st.  of  Med 
vol.  i.  p.  7.52.) 

Scrofulous  Injkunmation  may  be  one  of  two 
things:  First,  any  inflammation  occurring  in  a 
scrofulous  patient  will  be  modified  by  the  cha- 
racters of  the  constitution.  In-  the  lymphatic  and 
sanguine  variety  of  scrofula,  it  will  be'characterised 
by  great  intensity  and  irritability,  wi-th  the  lapid 
effusion  and  partial  organisation  of  plastic  lymph, 
and  may  be  followed  by  a  chronic  period  of  almost 
mdefinite  duration.  In  the  torpid  ordark-skinned  va- 
riety, an  acute  inflammation  maybe  attended  with 
a  very  smallamouiitof  p<iin,oi;Diay  be  latent,  ending 
in  a  chronic  stage  marked  by  atendeney  to  ulceration 
of  various  tissues,  especially  of  the  bones,  joints,  and 
glands.  The  niucnus  membranes  are  frequent 
•seats  of  scrofulous  inflammation,  as  the  otorrhcea 
of  children,  scrofulous  ophthalmia,  ophthalmia 
tarsi,  and  oziena.  The  frequency  in  times  past  of 
the  swelled  coliimna  nasi  and  edfjes  of  the  nostrils, 
and  the  pouting  and  reddened  upper  lip,  irritated 
hy  the  discharge  from  the  nose,  induced  Cullen  to 
reckon  these  amongst  the  sijiiis  of  scrofulii.  Second- 
I.V,  the  specific  "tuberculous"  inflammation;  the 
condition  in  which  it  prevails  being  called  •'  tuber- 
culosis." This  is  considered  the  sign  of  scrofula 
par  emlleiice.  An  exudation  or  cell  growth 
occurs  in  the  substance  of  gland,  bone,  brain, 
peritoneum,  or  other  structure,  buteapecially  in  the 
'I'nf?.  The  nature  of  the  new  growth  is  declared 
iJr.  Burdon  Sanderson  to  be  a  tissue  of  lymph 
corpusdes  held  together  by  a  network  of  hyaline 
•-onnecting  substance.  There  is  a  close  strurtural 
aimlngy  between  this  substance  and  that  of  certain 
'"llicular  organs  belonging  to  the  lymphatic  system— 
"f  nistance,  to  the  follicles  of  I'eyer,  and  the  anipul- 
.6  ot  the  lymphatic  glands.  Tims  this  tissue  exists 
naturally  „,  the  favourite  seats  of  tubercle  ;  it 
*'sts,  for  instance,  in  serous  membranes  around' the 
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blood-vessels,  and  in  microscopic  masses  under  the 
epithelium.     Tuberculosis,  therefore,  according  to 
this  authority,  is  an  overgrowth  of  existing  ele- 
ments, and  not  a  new  growth.    (Burdon  Sander- 
son m  the  l\th  Report  of  Medical  Officer  of  Priu,, 
CMmcit,  p.  lU)     Tubercular  infiltration  of  the 
lymphatic  glands  in  the  neck  and  in  the  mesentery, 
miliary  tubercles  ia  the  lung,  tubercular  menin- 
gitis and  peritonitis,  are  the  commonest  examples. 
We  must  add,,  that  the  exudation,  like  all  other 
morbid  cell-growths,,  is  liable  to  decay,  and  to  break 
down  into  a  cheesy  mass,  known  as  "yellow  "or 
"  cheesy  tubercle  ;  "  but  it  must  be  remembered 
that  the  yellow  cheesy  mass  has  nothing  specific 
about  It,  and  ought  not  to  be  called  tubercular, 
unless  It  be  the  dihris  of  the  true-  specific  tuber- 
cular exudation.    Under  the  microscope  some  of 
the  contents  of  an  old  ovarian  cyst,  portions  of  any 
.  old  tum  nir  cancer  or  encliondroina,  may  show  amor- 
phous globules,  ail  globules,  and  perhaps  crystals  of 
cholesterine;    and    these    things   are  sometimes 
wrongly  called     tnbeioular."  Any  low  inflamma- 
tory exudation  in  the  lungs,  in  the  areolar  tissue,  or 
in  bone,  may  partly  degenerate  in  this  way,  partly 
soften  into  pus.   Such  products  are  most  frequent 
in  persons  of  delicate  organisation,  and  are  usually, 
considered  strumous,  tubercular,  or  phthisical. 

Syphilitic  Iiiflainination  is,  in-  the  first  place,  an 
indolent  enlargement  of  the  tissues  round  the 
Hunterian  chancre  and  the  chain  of  absorbents 
leading  from  it;  followed  by  scaly  eruptions, -mu- 
cous tubercles  in  the-  throat,,  and  other  conse- 
quences. It  presents- peculiarities  of  colour,  form, 
and  Older,  and  affects  certain  internal  organs, 
especially  the  liver,  the  wa,xy  deposits  in  which^ 
from  this  cause,  are  well-described  by  Dr.  Wilks! 
(For  a  full  description,  see  Syphilis.) 

ErysipdiUom  and  Septic  Inflammations  are  de- 
scribed under  KrysipeljJ.s. 

Dysenteric  Influniinaiiun  gets  its  name  from  the 
spasm  accidentally  associated  with  it.  It  is  charac- 
terised by  great  injection  and  exfoliation  of  the 
mucous  membrane  of  the  large  bowel,  and  is 
possibly  attended  with  superficiiU  gangrene,  givinir 
rise  to  ulcers.  °  ° 

Inflammations  similar  as  regards  exudation 
varying  in  accidents,  constitute  dysmenorrhma, 
cystitis,  orowp,  and  diphtheria.  They  are  all  acute 
and  produce  their  characteristic  efl^ects  rapidly' 
namely,  the  evolution  of  a  false  membrane,  made' 
up  of  the  epithelium  mixed  with  blood,  and 
with  the  inflammatory  exudation  passing  into 
pus.  But  between  diphtheria  and  croup  there 
are  unmistakable  distinctions.  Diphtheria  be- 
gins in  the  pharynx  or  fauces,  or  perhaps  on  the 
conjunctiva,  or  some  part  of  the  skin  which  has 
been  stripped  of  its  epithelium,  or  the  vulva  •  it 
follows  any  causes  of  constitutional  depression 
such  as  inhalation  of  putrid  gases,  fevers,  measlesi 
or  scrolula,  and  is  propagated  by  contagion.  It 
is  often  followed  by  h;omoirhage  from  the  bared 
surface,  when  the  exudation  is  detached,  enlarge- 
ment of  the  lymphatic  glands,  auresthesia,  and  a 
peculiar  and  obstinate  paralysis  of  various  p;irtS, 
especially  tliofe  whose  nerves  are  affected  by  con- 
tiguity. It  differs  from  croup  in  all  these  particu- 
lars, though  it  may  perhaps  get  into  the  windpipe 
and  exhibit  the  mechanical  and  spasiuodic  synir- 
toms  of  croup.  Moreover  it  attacks  persons  of  all 
ages.  Croup,  on  the  other  hand,  is  a  disease  of 
childhood,   dependent   usually    on    changes  of 
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temperature,  and  peculiarly  prevalent  during  east 
winds.    It  has  nothing  to  do  with  contagion. 

Pycemia  is  a  diseased  state  of  the  blood,  caused 
by  the  presence  therein  of  septic  matters,  and  is 
usually  attended  with  local  inflammations,  which 
pass  rapidly  into  the  suppurative  stage.    It  most 
often  follows  injuries  of  the  bones,  which  suffer 
putrid  discharges  to  pass  into  open  veins,  or  parturi- 
tion.   The  local  inflammations  or  abscesses  may 
occur  in  any  part  of  the  body,  as  the  muscles, 
brain,  eves,  joints,  &c.,  and  are  often  symmetrical; 
or  the  bowels  or  the  liver  may  be  the  organs  by 
which  the  poison  is  discharged;  or  the  serous 
membranes  may  become  inflamed,  with  rapid  effu- 
sion of  serum  or  pus.    The  part  to  be  attacked 
usually  suffers  from  pain  only  a  few  hours  before 
pus  begins  to  be  formed.    In  mild  cases  the  local 
inflammations  may  pass  off  without  actual  suppura- 
tion.   Again  there  may  be  difuse  inflammation  of 
the  cellular  tissue,  beginning  with  a  limited,  tense, 
pale,  boggy  swelling  on  any  part  of  the  body,  and 
spreading  very  rapidly;  there  is  great  pain,  anxiety, 
and  irritability,  and  the  case  proceeds  like  one  ol 
phlegmonous  erysipelas  without  the  affection  of  the 
skin.    If  the  patient  be  previously  weak,  if  there 
be  frequent  shiverings,  and  if  the  amount  of  sup- 
puration be  great,  the  hope  of  recovery  is  very 
slight.    The  patient  may  sink  rapidly,  or  linger 
If  he  is  able  to  outlast  the  disease,  the  natural 
discharges  are  for  some  time  loaded  with  fetid 
matters!     (See  Erysiielas,  Pyemia.  ) 

Snake-bites  commonly  produce  the  diffuse  cel- 
lular inflammation  in  a  severe  form.  So  also  do 
dissection  wounds  and  the  poison  of  glanders. 

Phlegmasia  alba  dolens  is  a  peculiar  inflamma- 
tion, attended  with  severe  pain,  great  heat,  and  a 
firm,  pale,  brawny  swelling  of  the  affected  part, 
quite  different  from  oedema.    It  appears  to  be 
caused  bv  the  effusion  of  poisonous  matters  from 
infected  veins  into  the  tissues  around.    It  is  not 
caused  bv  simple  obstruction  of  the  vein,  as  is 
proved  by  the  fact  that  veins,  simply  obstructed, 
do  not  cause  phlegmasia  dolens  ;  and  that  the 
firm  swelling  of  the  limb  may  remain  for  years 
after  the  attack.     The  disease  usually  affects 
the  thigh  and  leg  in  women  after  childbirth, 
and  is  attributed  to  infection  of  the  iliac  vein  from 
the  neighbourhood  of  a  uterus  full  of  fetid  dis- 
charges.   But  cases  of  the  same  disease  have  been 
known  to  occur  in  men,  arising  apparently  from  the 


proximity  of  foul  wounds  to  the  veins  ot  the  thig 

The  following  case,  from  the  writer's  note-book 
illustrates  the  point.    A  very  stout  gentleman  had 
for  two  vears  a  small  fistulous  orifice  in  the  ham, 
resulting"  from  a  boil.    This  became  the  seat  ot 
fresh  inflammation,  and  was  freely  laid  open,  with 
great  relief.     On  the  fifth  day  he  was  rather 
feverish  ;  there  was  an  obscure,  doughy  swelling, 
not  (Edematous  nor  fluctuating,  over  the  inner 
part  of  the  thigh;  there  was  no  pain,  but  a  sense 
of  tightness.   This  increased  during  the  next  th.ee 
days,  and  became  painful,  till  the  whole  thigh  was 
greatly  swelled  and  doughy,  the  leg  oedema  ous. 
The  late  Mr.  Keate  insis.ed  that  there  must  be 
deep-seated  suppuration  ;  and  made  a  long  and 
deep  gash  on  the  outside  of  the  thigh.    The  par  s 
cut  seemed  gelatinous,  and  exuded  very  little 
blood,  no  pus;  and  no  serum.  The  pulse  gradually 
rose;  headache,  diarrhoea,  and  delirium  came  on. 
As  no  improvement  took  place  in  the  state  ot  tlie 
thigh,  Mr.  ^Ceato  made  deep  puiictures  into  its 
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upper  parts  with  a  grooved  needle  ;  neither  serum 
nor  pus  exuded.    Death  on  the  twentieth  day. 

The  writer  has  seen  a  similar  case,  but  not  fatal, 
in  a  gentleman  recovering  from  a  sloughing  sore 
in  the  groin  producL'd  by  scarlet  fever. 

It  is  a  singular  fact  that  this  and  similar  diseases 
are  more  likely  to  attack  parturient  women  if  they 
have  lost  much  blood.  As  results  of  it,  if  the 
attack  has  been  merely  local,  the  venous  trunks  of 
the  thigh  are  obliterated,  with  much  hardening  and 
swelling  along  their  course;  and  abscesses  some- 
times form.  If  general  pyasmia  has  supervened, 
the  prognosis  becomes  exceedingly  doubtful. 

Embolic  Inflammation  results  from  the  stoppage 
of  an  artery  by  a  plug  of  fibrin  or  other  substance 
driven  into  it  by  the  force  of  the  heart.    The  sub- 
stances set  afloat  in  the  arterial  circulation  must 
necessarily  come  from  the  left  side  of  the  heart,  or 
from  the  lungs;  and  commonly  produce  their  effects 
by  sudden  mechanical  occlusion,  whether  they  find 
their  resting-place  in  the  brain,  eye,  kidney,  or 
elsewhere.    The  veins,  on  the  contrary,  carry  any 
matters  which  find  their  way  into  them  to  the 
right  side  of  the  heart,  and  thence  to  the  lungs. 
A    large  fibrinous   clot   causes   sudden  death. 
Small    bodies    of    the    same    kind   may  cut 
off  the  supply  of  blood   from  limited  portions 
of  the  lungs,  which  wither  and  die  in  consequence; 
and  septic  or  cancerous  matters  brought  in  the 
same  wav  set  up  their  special  processes  of  inflam- 
mation or  cell-growth.  In  this  way  the  pneumonia 
which  so  often  follows  wounds  and  operations  is 
easily  accounted  for.     If  the  clot  in  the  artery 
should    degenerate,  and    the   fragments    of  us 
decomposing  fibrin  be  carried  on  into  the  cir- 
culation, pyajmia  may  be  the  result.  Softening 
of  a  portion  of  brain  is  a  frequent  consequence 
of  plugging  of  one  of  the  cerebral  arteries.  Sudden 
blindness  may  result  from  a  plug  in  the  ophthalmic 
artery.    The'  existence  of  rheumatic  endocarditis, 
rendering  it  likely  that  flakes  of  fibrin  might  be- 
come adherent  to,  and  be  suddenly  detaclied  from, 
the  valves  or  walls  of  the  left  ventricle,  should  lead 
us  to  be  on  the  watch  for  embolism  ;  but  it  must  be 
said  that  inflammation  by  no  means  is  a  constant 
sequence  of  the  plugging  of  an  artery— the  ophthal- 
mic, for  instance. 

The  coagulation  of  blood  in  veins,  from  which 
danger  to  the  pulmonary  circulation  arises,  may 
occur  in  the  womb  after  parturition  ;  or  in  the 
legs  during  periods  of  debility  with  languid  circu- 
lation, as  in  phthisis.  It  may  be  followed  by 
pUcbitis.  But  idiopathic  phlebitis  is  not  a  com- 
mon disease.  It  may  be  recognised  in  superficial 
veins  by  redness  and  swelling,  with  tenderness 
along  their  course,  which  becomes  plugged  by  the 
formation  of  clots.  The  coats  of  the  vein  are  thick- 
ened and  reddened  in  both  cases,  especially  where 
they  have  been  in  contact  with  the  clot.  They  may 
iifterwards  become  softened,  and  break  down  into 
iin  abscess  surrounding  the  vessel,  while  the  clot 
softens  into  purulent  fluid,  which  may  escape  into 
the  general  circulation  and  cause  pyaimia,  or  the 
inflammation  may  quickly  subside,  and  the  clot 
shrink,  leaving  the  vein  impervious. 

Perhaps  the  best  examples  of  the  varieties  of 
inflammation,  including  every  possible  modification 
of  form,  colour,  duration,  and  structural  alteration, 
each  variety  pursuing  its  specific  course  with  mar- 
vellous regularity,  are  to  be  found  in  the  diseases 
of  the  skin,  et/e  mid  throat.  For  a  complete  account 
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of  skin  disenses  the  reader  is  referred  to  tlie  Art. 
Skin,  and  to  the  works  of  Erasmus  Wilson  and 
otliers. 

Here  we  shall  only  speak  of  them  so  far  as  they 
illustrate  the  doctrine  of  iiiflaniniation  ;  and  more 
especially  the  law  of  the  specific  difference  of 
various  disease-creating  causes,  in  the  time,  place, 
form,  colour,  and  size  of  the  effects. 

Of  the  forms  of  inflammation  of  the  skin,  some 
can  be  produced  at  will  by  applying  various  irri- 
tants, as  erythema ;  some  depend  on  internal 
causes  of  which  we  know  nothing  definite,  as  urti- 
ciiria  ;  and  some  of  the  latter  cannot  be  caused  at 
will,  and  hence  are  called  specific,  as  psoriasis. 
Some  are  evidenced  by  heat,  pain,  swelling,  and  red- 
ness of  the  most  transient  character.  Thus  urticaria 
is  a  transient  congestion  of  the  skin,  with  redness, 
burning,  and  tingling,  similar  to  that  caused  by 
the  poison  of  the  nettle.    Wheals  of  a  ligli  ter  colour, 
round,  oval,  or  linear,  appear  on  the  red  surface. 
Its  most  common  exciting  cause  is  indigestible 
food— especially  some  kinds  of  shell-fish.    It  is 
most  common  in  summer,  and  is  usually  accom- 
panied by  severe  gastric  irritation  and  some  con- 
gestion of  the  fauces.    Vomiting  often  puts  an  end 
to  the  disorder,  which,  however,  sometimes  becomes 
chronic  and  troublesome.     We  may  fairly  assume 
the  evolution  of  some  poison  in  the  system,  which, 
circulated  with  the  blood,  acts  on  the  skin  as  nettles 
do,  and  to  which  ammonia  is  the  best  antidote. 
Roseola  is  a  clustered,  punctated  rash  nf  various 
degrees  of  brightness,  strongly  resembling  measles. 
It  is  associated  with  congestion  of  the  mucous 
membrane  of  the  fauces,  and  with  a  moderate 
amount  of  general  feverishness.  There  is  commonly 
tenderness  of  the  submaxillary  and  neighbouring 
glands.    Roseolous  rashes  are  sometimes  met  with 
in  small-pox,  cow-pox,  rheumatism,  and  cholera. 

Many  forms  of  transient  inflammation  of  the 
fikm,  which  derive  their  name  erytUma  from  the  pro- 
minent symptom,  redness,  vary  from  a  slight  and 
fleetmg  redness  to  the  remarkable  and  persistent 
Bwelhngs  of  erythema  nodosum.    This  sometimes 
assumes  a  more  or  less  perfectly  annular  shape,  from 
the  subsidence  of  the  inflammation  at  the  centre 
while  the  edges  of  the  patch  continue  to  spread.  In 
erythema  nodosum  hard  oval  patches  of  a  bright 
red  colour,  most  prominent  in  the  centre,  and  ap- 
parently involving  tissues  deeper  than  the  skin, 
form  on  the  front  of  the  legs  or  arms,  their  long  axis 
corresponding  with  that  of  the  limb.    This  form  of 
inflammation  chiefly  affects  young  and  weakly 
persons,  and  is  preceded  by  considerable  derange- 
ment of  the  digestive  organs.    It  is  often  asso- 
ciated with  rheumatism.    In  scarlatina  the  dis- 
turbance of  luitrition  is  usually  enough  to  detach 
the  cuticle,  and  lead  to  desquamation.    In  lichen 
the  mtiammation  is  localised  in  the  orifices  of 
the  follicles,  forming  papula:,  which  end  by  the 
desquamation  of  a  petty  sciile  of  cuticle.  There  is  a 
numerousset  of  inflammations  in  which  tlie  primary 
effect  IS  a  crop  of  vesicles.    These  consist  of  ex- 
udatmns  of  sermn  under  the  cuticle,  just  as  after  the 
application  of  hot  water  or  Spanish  flv.    In  scabies 
they  are  very  minute  ;  in  heipes  t'hev  occur  in 
clusters  or  patches  of  reddened  skin  ;"in  chicken 
pox,  small-pox,  and  vaccinia,  the  vesicles  are  dotted 
over  the  surface,  but  are  accompanied  with  more 
or  less  deep-seated  inflammation  of  the  cutis  vera 
and  with  destruction  of  its  surface,  leading  lo  a  pit 
or  cicatrix.    Vesicles  may  attain  the  size  of  eK«» 
in  pemphigus. 
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Those  are  examples  of  acute  Inflammations, 
most  ol  them  possessing  natural  limits  of  place 
duration,  and  violence,  so  that  their  course  can 
be  calculated  within  a  few  hours.     There  are 
other  skin  diseases  which  present  the  characters 
of  chronicity  to  an  equally  remarkable  degree,  as, 
for  instance,  the  chronic  eczema.    The  essence  of 
eczema  seems  to  be  an  infiltration  of  the  cutis 
with  unhealthy  serous  fluid,  accompanied  by  more 
or  less  of  palpable  inflammation  ;  and  the  papules, 
exudations,  vesicles,  pustules,  fissures,  desquama- 
tions, and  other  phenomena  which  give  names  to 
so  many  varieties  of  the  disease,  are  nierelv  its 
accidents,  arising  from  difl'ereiit  degrees  of  inflam- 
mation of  the  hair-follicles  and  minute  glands,  the 
position  and  circumstances  of  the  eruption  as  re- 
gards friction,  exposure,  moisture,  and  the  like, 
and  the  state  of  health  of  the  patient.    Eczema  is' 
contagious  ;— it  is  undeniable  that  the  contact  of 
an  eczematous  surface  with  the  skin  of  a  person 
of  suitable  constitution,  will  produce  eczema  at  the 
spot  subjected  to  contact  ;   and  few  contagious 
diseases  can  do  more.    Whereas  the  surface  in 
eczema  is  wet  and  oozing,  in  psoriasis  the  skin 
is   leathery,  and    gives   out   moisture  only  on 
being  rubbed.    The  epithelial  scales  die  and  be- 
come detached  in  a  dry  powder.    Pityriasis  most 
commonly  affects  the  scalp  and  hairy  parts  of  the 
skin;  it  differs  from  psoriasis  chiefly  in  the  greater 
size  and  copiousness  of  the  scales  thrown  off  by  the 
epithelium,  and  by  the  smoothness  of  the  surface 
left. 

Further  examples  of  specific  forms  of  skin  in- 
flanimation  depending  on  constitutional  causes  are 
afforded  by  the  elephantiasis  {E.  Arahum)  of  hot 
climates,  a  disease  probably  of  malarious  orio-in  (see 
ScROTUM),andby  the  true  \e'^vosy,0T Elephantiasis 
(xrcBcorum,  which  is  supposed  to  be  identical  with 
the  leprosy  of  the  Old  Testament.    It  now  pre- 
vails chiefly  in  the  West  Indies,  and  in  Iceland 
and  Norway.    It  commences  with  an  erythematous 
spot,  which  proceeds  to  a  reddening  of  a  patch  or 
patches  of  skin,  with  hyperaisthesia,  followed  by 
numbness  and  thickening,  loss  of  hair,  and  dry 
desquamation.    The  skin  sometimes  ulcerates  over 
farge  surfaces.    In  another  variety  of  the  disease 
the  nerves  are  chiefly  attacked;  the  degeneration 
accompanied  by  a  viscous    exudation   into  the 
sheaths,  beginning  in  the  cutaneous  nerves,  and 
extending  along  the  trunks  to  the  spinal  cord  and 
brain.    The  nerves  first  present  red  spots  at  irre- 
gular distances,  and  then  become  nodulated  and 
hardened,  and  of  a  brownish  colour,  especially  at  the 
points  of  junction  of  cutaneous  branches  Anas 
thesia  and  local  paralysis  follow,  and  sometimes  a 
bone  or  entire  limb  dies  and  is  separated  The 
face  is  often  attacked.    The  disease  is  liere'ditarv 
and  perhaps  contagious. 

The  inflammations  of  the  throat  convey  the 
same  lesson,  viz.,  that  every  distinct  cause  pro- 
duces its  own  phenomena.  Acute  tonsillitis  or 
quinsey  is  generally  ascribed  to  cold,  and  usually 
affects  plethoric  persons;  is  attended  with  high 
fever,  and  often  ends  in  abscess,  A  superficial 
inflammatoiy  blush  of  the  mucous  membrane  with 
more  or  less  swelling  and  tenderness  of  the  t'msilg 
and  adjacent  glands,  accnmpanies  many  fevers  and 
constitutional  diseases,  as  erysipelas,  small-pox 
measles,  and  particularly  scarlatina.  Everv  degree 
of  putrid  miasm  pniduces  corresponding  degrees  of 
sore  throat,  and  the  prevalence  of  this  ulfeclion  iu 
u  2 
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crowded  houses  is  almost  as  sure  a  sifjii  of  the 
presence  of  sewer  vapour  as  are  dianlinea  and 
dysentery— both,  by-the-bye,  often  attended  with 
sore  throat.  There  is  a  sore  throat  which  aggra- 
vates the  last  stage  of  phthisis,  and  is  caused  by 
contact  with  the  decomposing  pus  hawked  up 
from  the  lungs,  besides  that  which  accompanies 
aphtha,  and  arises  from  hectic  and  absorption 
of  miasm.  There  is  a  flabby  (Edematous  sore 
throat,  with  great  pain  and  copious  viscid  mucus, 
affecting  weakly  persons  after  cold,  and  readily 
cured  by  wine,  purgatives,  and  a  swab  with  nitrate 
of  silver.  Many  sore  throats  are  attended  with 
pellicular  exudation,  slight,  partial,  and  easily  de- 
tached ;  but  there  is  one  in  particular,  caused  by 
specific  contagion,  to  which  the  special  name  diph- 
theria has  been  given  on  that  account.  Some  sore 
throats  are  remarkable  for  the  rapid  formation  of 
a  slough.  Every  kind  of  constitutional  taint, 
especially  syphilis,  has  its  peculiar  variety  of  sore 
throat;  and  so  have  many  poisons,  especially 
mercury,  iodine,  and  arsenic.  Of  the  eye,  we 
need  only  say  that  every  local  and  constitutional 
cause  of  inflammation  produces  its  own  cha- 
racteristic changes. 

Section  8.  Theories  and  Literary  History  of  In- 
flammation and  its  Treatmeul.—lTi  the  present 
section  I  propose  to  give  a  succinct  bibliographical 
account  culled  from  a  select  set  of  authors,  showing 
the  various  theories  which  have  been  held  from  the 
earliest  times  as  to  the  nature  of  inflammation  and 
its  treatment.     No  branch  of  medical  study  is 
more  instructive.    The  errors  into  which  various 
sects  and  schools  have  fallen,  arose  not  from 
causes  peculiar  to  them,  but  from  certain  propen- 
sities inherent  in  the  human  mind.  Hence,  though 
the  details  may  vary,  errors  of  the  same  kind  are 
incessantlv  coming  to  the  surface  in  diiferent  ages. 
Such  a  sludv  furnishes  a  refutation  both  of  those 
who  despise  medicine  altogether,  and  of  those  who 
despise  all  before  our  own  time.    It  shows  that 
unbiassed  observation  has  led  shrewd  and  able 
thinkers  to  virtually  the  same  conclusions  in  all 
ages  ;  thus  proving  that  the  practice  of  medicine 
is  based  upon  truth,  and  that  in  every  age  sensible 
physicians  have  practised  ne:irly  iJi  the  same  way. 
Be  it  observed  that  the  word  theory  is  used  in  two 
senses.  In  the  first  sense,  e«very  rational  being  must 
have  a  ilieory,  that  is,  must  devise  some  such  way 
of  viewing  any  given  facts  as  will  connect  them 
with  other  facts.    The  other  kijid  of  theory  signi- 
fies a  set  of  doctrines,  borrowed  from  the  physical 
and  physiological  doctrines  of  the  day,  which  pro- 
fesses to  account  for  disease  and  dictate  treatment 
h  priori.    Such  were  the  theories  of  Boerha^ive, 
CuUen.  Broussais,  and  Rasori.    But  there  is  tins 
cardinal  doctrine  to  be  observed  willi  respect  to 
medical  theories.    I'hiquiries  into  the  nature  of 
disease,  and  observations  on  the  efl-'ects  of  remedies, 
constitute  two  independent  lines  of  study,  the 
results  of  which  may  often  seem  contradictory. 
But  the  rational  man  will  rather  bend  theiiries  to 
suit  the  effects  of  treatment,  than  make  treatment 
suit  theory,    llobert  Whytt,  spenkmg  of  Mailer  s 
theories,  said,  that  if  they  were  true,  surgeons 
must  certainly  alter  their  treatment,  "  wherel.y, 
if  there  be  a  mistake  in  the  doctrine,  many  lives 
may  be  endangered  or  losi."    {Essays,  S^c,  l^diu., 
17ii(),  p.  y'2.) 

■i'he  effects  of  remedies  on    diseased  persons 
are  ultimate  facts,  to  be  learned  by  observation 


and  experience  and  not  to  be  gathered  with 
certainty  from  any  a  priori  argument  without 
experimental  proof.  That  enlarged  acquaintance 
with  chemistry  and  physiology  which  each  suc- 
ceeding age  gives  us,  widens  the  field  of  obser- 
vation, enables  us  to  find  differences  in  diseases, 
and  gives  us  means  of  accurate  diagnosis  ;  but 
cannot  dictate  treatment. 

Theories  of  disease  cannot  be  perfect  or  final 
till  physiology  is  an  exact  science.  But  the  pro-, 
pensity  to  base  treatment  upon  uncertain  and 
fluctuating  theory,  which  renders  every  age  of 
physic  ridiculous  to  the  succeeding  ones,  arises  from 
one  of  the  chronic  imperfections  of  the  human  mind. 
The  three  leading  Medical  Sects  of  the  Ancients 
after  Hippocrates,  flourish  to  this  day.  There  are 
the  Dogmatists,  or  Rationalists,  each  with  his 
'•sound  pathological  theory,"  which  he  affirms  to 
be  a  necessary  guide  to  "successful  practice." 
There  are  the  Empirics,  or  Practical  Men,  who  try 
to  find  "  what  will  cure  what,"  and  despise  the 
flickering  light  afforded  by  theory.  And  there  are 
the  Methodists,  who  have  a  short  cut,  iiido^ov, 
to  practice,  whether  by  the  lancet,  brandy,  blisters 
or  globules. 

A  minute  classification  of  the  opinions  held 
during  twenty-five  centuries  would  be  impossible. 
For  our  purpose  we  may  make  a  rough  division 
of  the  surgical  doctrines  of  ^inflammation  into 
seven  classes.  The  first  is  that  of  ancient  surgery, 
more  particularly  as  represented  by  Galen,  whose 
doctrines,  classi'fication,  and  very  words  were 
copied  bv  succeeding  writers,  and  only  became 
obsolete  in  the  time  of  Cullen  and  Hunter.  The 
second  began  with  the  beginning  of  modern 
science  in  the  seventeenth  century,  and  adopting 
a  vitalistic,  or  pneumo-pathological  basis,  continued 
down,  through  Ciillen  and  Hunter,  to  Cooper, 
Abernetliy,  and  the  great  surgeons  of  the  last 
generation.  A  third  may  comprise  the  early 
microscopic  school,  by  which  the  capillaries  were 
chiefly  studied.  A  fourth  coincides  with  the. 
development  of  the  "  cell  "  doctrine.  A  fifth  in- 
cludes the  later  ideas  of  the  activity  and  power 
of  protoplasm  or  "germinal  matter,"  indepei:- 
dently  of  the  formation  or  function  of  '-cells 
formally  so  called.  A  sixth  will  treat  of  chemi- 
cal theories.  A  seventh  of  the  now  popular  neuro- 
pathology. 

Subsection  1. — .Ancient  Surgery. 
We  find  Hippocrates  (B.C.  460)in  his  Treatise  on 
Ancient  Medicine,  rebuking  those  physicians  who 
pretended  that  it  was  necessary  first  to  form  some 
philosophical  conception  of  man  in  the  abstract, 
b  r'l  icrrtv  &v9^cnros,  and  of  his  relation  to  the  hy- 
pothetical elements  of  hot,  cold,  moist,  and  dry.,  and 
to  deduce  from  this  a  priori  the  nature  of  disease- 
and  the  method  of  treatment.  On  the  contrary,  he 
declared  that  the  nature  of  man  could  be  learned 
d  posteriori,  by  the  study  of  medicine  ;  and  that 
the  physician  should  know  man  practically,  in  his 
relation  with  food  and  drink,  and  his  entire  mode 
of  life.  We  find  that  he,  like  all  true  physicians- 
down  to  our  own  times,  treats  of  the  great  idiopa- 
thic inflammations,  the  pleurisies,  pneumonias, 
phreiizies,  quinsies,  and  erysipelas,  not  as  so  many 
local  diseases,  with  constitutional  symptoms, 
but  as  tn.e  fevers,  true  constitutional  diseases 
fV„m  the  first.  He  speaks  of  persons  '  levered 
with    ardent    fevers,     and  pleiu-opneumonias,- 
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and  other  grave  diseases  "  ; — oi  TrvpeTalt/oyres 
Totai  Kwiaoicrl  re  KaX  TreptirKevfj.oviricn  Kol  &A- 
Xoiatv  Icrxvpotcrtv  vov(j-i]na<nv.    His  leading  doc- 
trine was,  that  disease  was  produced  by  irrita- 
tion  of  the    humours  (or  of  the  blood,  as  we 
should   say);   that    these   humours  underwent 
certain  changes   desciibed  as  coction  ;  of  which 
the  most  familiar  examples  and  proofs  were  the 
deposit  in  the  urine  at  the  close  of  a  feverish 
attack,  and  changes  in  the  quality  of  the  secretion 
of  the  nostrils  in  the  course  of  a  coryza.  These 
changes  when  complete,  are  followed  by  the  sepa- 
ration and   excretion  of  the  offending  matters, 
whether  by  the  urine  and  its  sediments,  liy  sweats, 
haemorrhage,  or  abscess.    Lastly,  the  idea  of  lime 
enters  largelj'  into  his  doctrines;  for, cfiens  parihus, 
there  is  no  doubt  that  everv  morbid  process  has  its 
own  period,  equall)'  with  every  natural  one.  All 
these  doctrines  are  thoroughly  consistent  with 
general  truth.    His  treatment  of  pleurisy  may  be 
taken  as  an  example  of  his  practice.    At  first,  he 
says,  it  will  be  proper  to  attempt  to  dispel  the  pain 
by  warm  applications,  such  as  hot  water  in  a  bottle 
or  bladder,  or  in  a  vessel  of    brass  or  earth 
covered  with  some  soft  substance ;  or  with  a 
sponge  wrung  out  of  hot  water,  a  poultice  of 
barley  or  tares,  or  bran  boiled  in  vinegar  and 
■water,  and  sewed  up  in  a  bag;  or  with  a  dry 
fomentation  of  heated  millet  seed  or  salt.    If  this 
do  not  relieve,  blood  must  be  drawn  from  the 
arm  in  considerable  quantity,  and  until  it  flows 
of  a  lighter  colour.     Besides  these,  purgative 
medicines  combined  with  aromatics,  were  admin- 
istered; ptisans  of  farinaceous  substances,  honey 
and  water  or  oxymel,  with  pure  water  ;  and  warm 
baths,  whose  good  effects,  and  the  care  necessary 
in  using  them,  are  described  in  terms  that  would 
suit  the  present  day.    {On  Regimen  in.  Acule 
Disease,  Works  of  Hipporrates,  Siide.iiham  Soc 
vol.  i.  pp.  175,  2)!9.) 
When  we  speak  of  the  surgery  of  the  ancients 
■we  must  remember  that  we  speak  of  the  opinions 
and  practice  which  prevailed  from  about  B.C.  500 
to  the  destruction  of  the  Alexandrian  library 
A.D.  64  0.    This,  in  the  form  impressed  on  it  by 
Galen,  was  handed  down  through  the  Arabian 
and  early  European  schools  to  form  the  start- 
ing point  of  the  opinions  and  practice  of  the 
present  day.    Hut  during  the  earlier  part  of  this 
ancient  period  doctrines  had  not  become  so  crys- 
tallised  and  stereotyped  as  they  were  in  the 
Middle  Ages  ;  on  the  contrary,  it  was  a  period  re- 
markable for  activity  of  thought  and  freedom  of 
controversy.     Rival  schools  and  ambitious  pro- 
fessors  struggled    at   Athens,  Alexandria  and 
Rome,  as  they  do  now  at  Edinburgh  or  Paris. 
When  we  speak  of  "  Hippocrates "  we  must 
recollect  that,  of  the  sixty  treatises  and  more 
which  are  called  by  his  name  not  all  were  written 
by  one  man.    The  passage  I  have  selected  from 
the  "  Ancient  Medicine,"  is  evidently  the  work  of 
a  rational  empiric  of  the  Sydenham  type.  But 
most  of  the  H  ippooratic  treatises  contain  a  body 
ot  doctrines  or  dogmatic  systems,  partly  resting  on 
experience,  partly  on  the  philosophy  of  the  day— 
a  kuid  of  medical  orthodox  creed,  the  holder's  of 
which  were  commonly  called  JJoymalists  or  Ra- 
Itomlisls.    A-mnngst  these  doctrines  was  that  of  a 
V2la/.  principle,  or  (pvirts  ■,  of  codimi,  of  Umn,  as 
evidenced  by  critical  days  and  fixed  periods  for 
morbid  phenomena  ;  of  the  existence  of  four  ele- 
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ments— earth,  water,  air,  and  fire—which,  as  M. 
Renouard  suggests,  represent  the  solid,  liquid, 
and  ga.seous  states  of  matter,  and  the  existence  of 
heat  ;  that  there  were  four  conditions  or  tempera- 
ments —  hot,  cold,  moist,  and  dry  ;  and  four 
humours  in  the  animal  body — blood,  serum  or 
phlegm,  bile,  and  black  bile;" and  that  upon  the 
quantity,  mixture,  and  iemperies  of  these,  health 
and  disease  depended.  These,  as  will  be  seen 
presently,  form  the  basis  of  Galen's  doctrines,  and 
may  be  found  in  surgical  treatises  down  to  the 
middle  of  the  eighteenth  century. 

But  no  established  school  or  dogma  was  more  safe 
in  the  free  atmosphere  of  Greece  and  Alexandria 
than  it  would  be   now.     Whoever  reads  that 
wonderfully   interesting  introduction    to  Celsus 
De  Medicina,  will  fee  that  amongst  the  dogmatic 
physicians  there  were  men,  such  as  Erasistratus, 
v.^ho  difl^'ered  as  much  from  Galen  as  Todd  did  from 
Klliotson  ;  and  he  will  see  further  how  the  imper- 
fections of  the  prevalent  creed  drove  men  to  form 
new  sects,  in  doing  which  they  did  but  satisfy  the 
necessities  of  the  human  mind.    There  was,"  as  I 
have  hinted,a  sect  ^'qui  se  ah  experientia.  efxiretpiicous 
vominubanV''—\.\\&  Alexandrian  sect  oi  empirics,  the 
most  honourable  and  useful  of  all,  whose  name 
has  in  modern  ears  a  baseness  that  it  does  not 
justly  merit.    The  opinions  of  this  scliool  were 
almost  identical  with  those  of  the  Hippocrates 
who  wrote  the  treatise  on  "  Ancient  Medicine  "  in 
abjuring  a  priori  sophisms.     Some  time  later, 
Asclepiades,  a  man  of  brilliant  genius,  bred,  like 
Boerhaave,  as  pliilosopher  and  rhetorician,  esta- 
blished himself  at  Rome  and  began  to  practise  as 
a  physician.     He,  deriding  the   complexity  of 
existing  theories,  proposed  a  short  and  easv  way 
to  medical  knowledge — a  short  cut  or  fjiOuSo's, 
founded  on  a  few  common  sense  principles.  He 
said,  for  instance,  that  in  every  disease  there 
must  be  something  too  tight  or  too  loose — too 
much  discharge  or  too  little— and  that  by  attend- 
ing to  these  simple  indications  any  complex  system 
of  therapeutics  was  made  superfluous.    It  will 
readily  occur  to  the  reader  that  no  age  of  physic  is 
without  its  mefkodists — the  men  who  lay  a'll  dis- 
eases to  the  door,  now  of  plethora,  now  of  de- 
bility—or spinal  irritation,  or  inaction  of  the  liver, 
&o.     With  these  introductory  remarks  we  are 
prepared  to  study  the  position  of  Galen  in  the 
history  of  inflammation. 

The  opinions  of  Galen  (i';.  a.d.  131,  d.  circa 
200)  on  inflammation  have  to  be  collected  from 
various  parts  of  his  most  voluminous  treatises 
He  frequently  repeats  himself,  and  gives  nume- 
rous partial  defiuiti(ms  of  inflammation,  though 
scarcely  twice  in  the  same  words.  The  follow- 
ing are  his  formal  definitionB  contained  in  his  col- 
lection of  "  Medical  Definitions"  ('Opoi  'larpiKol 
par.  dxxxii.  et  scrj.  Ed.  Kuhn,  vol.  xix  p' 
i'l  1 )  :— 

"  Inflammation  {(pKey/iov^)  is  a  swelling  with 
redness,  producing  severe  throbbing  pain.  And  it 
is  called  inflammation,  because  the  part,  as  it 
were,  burns.  Or,  a  painful  resisting  swelling, 
with  redness,  apart  from  fever.  Or,  inflammation' 
is  a  painful  swelling,  hard,  resisting,  having  its 
origin  from  an  afflux  of  blood. 

"  Erysipelas  is  a  redness  with  violent  burning 
sometimes  producing  fever  and  shivering.  Other- 
wise, erysipelas  is  a  painful  swelling,  having  its 
origin  from  bilious  blood. 
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"  Abscess  is  a  transition  of  bodies  from  inflam- 
mation into  pus." 

Galen  treats  of  inflammation  under  tlie  head  of 
abnormal  tumonrs  or  swellings :  which  he  says,  must 
be  divided  into  inflammation  {(pAeyixou^),  erj'si- 
pelas,  scirrhus,  and  oedema.    He  refers  in  many 
places  to  the  opinions  of  former  physicians,  and 
the  meanings  which  they  attached  to  these  terms: 
quotinf?  particularly  Hippocrates  and  Erasistratiis. 
The  former  of  the.se  used   the  word  oldoi  or 
oiSriixa  to  signify  a  swellina:  round  a  wound  or 
ulcer-  but  if  heat  and  throbbing  were  present,  he 
called  it  an  inflammation.     Tiiose  who  preceded 
him,  however,  differed  in  their  use  of  the  words, 
calling  every  kind  of  burning   {(pAoyaiffts)  an 
inflammation.  {Ad  Glauconem,  op.  cit.  vol.  xi.  p. 
69.)    From  the  time  of  Erasistratus  (pAeyfJ-ovij 
was  used  to  signify  those  tumours  which  had  not 
merely  a  burning  heat,  but  resistance  and  pulsa- 
tion as  well.      The  theory  held  by  Erasistratus 
was  that  feverand  inflammation  were  two  possible 
effects  of  the  same  cause.    "  When  some  violent 
ao-ency  makes  the  blood  contained  in  the  veins  pass 
over  into  the  extremities  of  the  arteries,  the  blood 
so  effused  meets  the  current  of  air  coming  from 
the  heart,  and,  if  strong  enough,  disturbs  the 
action  of  the  heart  by  forcing  back  the  current, 
and  so  produces  fever;  if,  however,  the  air  is  able 
to  force  the  blood  back  to  the  e-'ctremities  of  the 
arteries,  it  becomes  impacted  there,  and  produces 
an  inflammation."    The  passage  of  blood  Irom  the 
veins  into  the  arteries  (which,  because  empty  after 
death,  were  supposed  to  contain  merely  air  or 
"  spirit  "  during  life),  was  supposed  to  be  caused 
bv  local  flux  or  plethora  in  idiopathic  inflamma- 
tions, and  in  wounds,  by  the  imbibition  of  blood 
ty  the  arteries,  after  their  canals  had  been  laid 
open  and  the  "  spirits  "  allowed  to  escape. 

Galen  in  one  of  his  manif.dd  definitions  and 
classifications  of  diseases,  divides  "  tumours  '  or 
swellings  into  those  which  arise  (1),  fro™  in- 
crease of  the  elements  natural  to  a  part,  and  {^), 
from  the  intrusion  of  matters  not  belonging  to  it. 
These  latter  constitute  the  tumores  prater  naturam, 
and  may  be  created  by  afflux  of  blood,  bile, 
phlegm,  black  bile  {melancholia),  or  air.  That 
inflammation  is  caused  by  infraction  of  blood,  may 
be  proved  by  incision  of  an  inflamed  part,  when 
the  blood  with  which  it  is  stuffed  like  a  sponge, 
flows  out  abundantly.  {De  Tamoribus,  Op.  Ji-<i. 
Knhn,  vol.  vii.  p.  707.)  Bile  causes  erysipehis, 
phlegm  (i.e.  serum)  causes  redema,  and  black  bile 
causes  scirrhus.  (In  the  ancient  sense  sarrJms 
signified  a  chronic  inflammatory  induration.) 
{De   Morhorum  Dffereniiis,  op.  cit.  vol.  vi.  p. 

An  afilux,  or  effusion  of  blood  being  stated  by 
Galen,  over  and  over  again,  in  diff-erent  forms  of 
words,  to  be  the  cause  of  inflammation,  he  goes 
on  to  argue  that  corruption  and  disintegration  of 
the  part  affected  is  the  natura  consequence 
Food,  badly  digested  and  assimilated,  and  not 
changed  into  good  blood,  becomes  corrupted  ;  cor- 
rupted  matters  are  hot  ;  blood  charged  with  these 
corrupted  matters  creates  heat  and  unnatural 
swelling  in  the  parts  in  which  .t.pntrefies  and 
this  is  inflammation.  {Comment,  in  hh.  Ihpvoc. 
de  Humoribus,  Ed.  Ktilm,  vol.  xvl.  p.  idl-)  _ 

Heat,  moisture,  and  stagnation  are  the  tilings 
most  favourable  to  putrefaction:  and  when 
blood  has  become  impacted   in  a  part  in  such 


quantity  as  to  exceed  the  natural  powers  of 

removal,  these  are  the  very  conditions  to  which 
it  is  subject.     Of  necessity,  therefore,  its  decay 
follows ;  and  the  pus  formed  is  the  result  of  the 
solution  of  the  tissues.    The  connection  between 
inflammation  and  fever  is  described  by  Galen  as 
follows : — "  The  inflamed  parts  excite  fever  by  the 
putrefactive  process.    For  the  substances  effused 
into  them,  becoming  impacted  in  them,  and  being 
by  nature  warm,  putrefy  by  reason  of  the  non- 
diifiision  of  air  through  them.    When,  therefore, 
the  effused  fluid  is  undoubtedly  active  bile,  the 
part  Ruff^ers  from  an  erysipelatous  burning  :  but 
when  blood  is  effused,  from  an  inflammation. 
When,  however,  the  two  are  mixed,  it  is  called 
an  inflammatory  {(pAeyfioviiSes)  erysipelas,  or  an 
erysipelatous  inflammation,  according  as  one  or  the 
other  predominates.    But  fever  follows  upon  all 
these  by  reason  of  its  identity  of  nature.    For  the 
neighbouring  parts  become  inflamed  in  succession, 
until  the  influence  reaches  the  heart."    Just  as  a 
house  may  be  burned  down  through  too  great  a  fire 
in  the  hearth.    {De  Vtnmsect.  ad  Erasis.  op.  cit. 
xi.  189.) 

In  another  place,  '^Nature,"  we  are  told,"  when 
she  perceives  anything  noxious  in  the  system,— 
under  which  all  causes  of  pain  are  necessarily  in- 
cluded,— strives  to  get  rid  of  it  by  means  of  her  ex- 
cretive power,  and  thereby  sometimes  causes  an  in- 
flammation: if  her  eff'ortsat  first  fail,  by  increasing 
tnem  greatly,  she  forces  out  blood  and  air  into 
the  tissues,  and  produces  a  swelling,  the  nature 
of  which  is  difi'erent,  according  to  the  substances 
which  find  their  way  into  it.  Difterent  tissues 
have  different  powers  of  resisting  these  effu- 
sions ;  that  of  glands  being  the  weakest." 

In    the   treatment  recommended    by  Galen, 
blood-letting  held   a  very  high  place,  because 
consonant    with  both   reason    and  experience. 
Nothing,  he  says,  can  be  more  reasonable  than  that 
a  disease  whos"e  essence  is  afflux  of  blood,  should 
be  treated  by  evacuating  that  blood,  on  the  estab- 
lished Hippocratic  principle  that  diseases  are  to  be 
treated  by  their  opposites.    {Ad  Glancoiiem,  op. 
cit.  xi.  p.  16.)     TCivavria  rS>v  ivavTitev  IdfxaTa 
(ib  p  167.)    Nature,  in  her  spontaneous  ha;mor- 
rhage's,  sets  the  example,  and  the  common  instinct 
of  humanitv,  and  almost  of  brutes,  bears  witness  to 
its  reasonableness.    The  followers  of  Erasistratus 
objected  entirely  to  blood-letting  ;  yet  they  did  not 
hesitate  to  use  starvation,  vomiting,  and  purgatives. 
Is  it  not  better  to  take  blood  directly  from  a  vein 
than  to  use  those  painful  and  roundabout  modes  of 
evacuation  ?    As  to  experience.    In  his  work  ad- 
dressed to  the  Roman  followers  of  Erasistratus, 
he  details  how,  when  he  first  came  to  Rome,  he 
saw  patient  after  patient  die,  sufliocated  with  pneu- 
monia and  angina,  because  the  physicians  refused 
to  bleed  •  and  by  way  of  contrast  triumphantly 
records  {De  Vcncesedione,  ib.  xi.  299),  how  he  was 
called  to  see  the  steward  of  a  rich  man  in  the 
suburbs  of  Rome,  who  had  been  suffering  under 
ophthalmia  fbr  twenty  days  and  had  been  treated 
without  benefit  by  the  family  physician,  who  w-as 
of  the  Erasistratean  sect.    "  I  found  the  patient, 
savs  Galen,  "  a  plethoric  young  man  with  intense 
inflammation,    swelling,    pain,    and  discharge 
Knowing  what  the  treatment  had  been,  I  said 
that  it  was  impossible  I  could  take  charge  of  such 
a  patient  in  the  suburbs,  aud  that  1  ought  to  see 
him  very  frequently  for  at  least  three  days.  Let 


me  take  Iiim  home,  T  said,  for  three  days.  They 
assented  ghidly.  The  patient  accordingly  came 
about  eleven  o'clock,  and  I  at  once  drew  three 
pounds  of  blood,  and  at  three  o'clock  one  more. 
He  was  wonderfnily  relieved  next  day,  A  sooth- 
ing collyrium,  mixed  with  wine,  was  applied 
under  ttie  eyelids  at  daybreak,  at  nine,  and  tliree  ; 
and  in  the  evening  he  was  bathed.  Next  day 
the  ej'es  were  anointed  twice  with  a  collyrium 
containing  more  wine,  and  in  the  evening  an- 
other bath.  The  day  after  he  went  to  meet  his 
master  at  the  place  where  carriages  put  up  in 
Rome,  and  saluted  him  with  eyes  open.  People 
wondered  at  this  cure,  rapid  as  if  by  magic  ; 
and  the  master  enquiring  into  it,  and  learning 
what  had  done  it,  nicknamed  his  Erasistnitean 
physician  Ai/j.a<p6^os,'''  in  literal  English  "  Blood- 
funker." 

Blood-letting  is  properly  recommended  by  Galen 
for  the  3-oung,  robust,  full  blooded  adult,  and  is  for- 
bidden, or  sanctioned  with  limitations,  in  the  case 
of  the  aged,  the  very  young,  the  feeble,  and  per- 
sons of  soft  white  flesh  and  complexion,  amongst 
whom  he  reckons  the  Gauls  !  Early  in  an 
attack  the  blood  is  to  be  drawn  from  a  part  as 
far  away  as  possible,  in  order  to  create  revulsion  ; 
i.e.  if  the  left  pleura  be  inflamed,  blood  should  be 
taken  from  the  right  leg.  If  an  inflammation  be 
of  some  duration,  blood  should  be  taken  locally  by 
leeches,  or  cupping,  or  by  opening  a  neighbouring 
vein. 

We  must  not  linger  longer  on  Galen,  except  to 
say  that  his  ideas  and  his  very  words  on  inflamma- 
tion were  implicitly  copied  by  succeeding  writers 
down  to  the  middle  of  the  eighteenth  century. 

The  Arabian  school,  founded  on  the  Greek, 
held  its  ground  long  in  Europe,  and  such  was 
its  reputation  that  Dante,  in  the  beginning  of  the 
focrteenth  centurj',  in  enumerating  the  chiefs  of 
the  faculty  of  physic  whom  he  saw  in  the  Elysian 
circle  of  Hell,  mentions 

"  Ippocrate,  Avicenna  e  Galieno, 
Averrois,  che  il  gran  comento  feo," 
putting  the  Arabians  on  the  level  of  the  Greeks. 
They  treated  the  Greeks  aj  authorities  who  were  to 
be  followed  implicitly.  So  they  give  us  but  little  in 
return  for  a  search  through  their  misty  pages.  We 
look  for  a  theory,  a  sign  of  thought  or  research, 
or  a  good  piece  of  argument,  but  find  nothing. 
Volume  after  volume  of  worthless  dissertation 
and  diffuse  commentary  make  us  wonder  that 
such  works  ever  survived.  Nothing  approach- 
ing to  a  theory  of  infl.immation  is  given  us  by 
these  writers  ;  it  may  be  said  of  all  of  them,  as  a 
French  writer  says  of  their  chief,  Avicenna,  "they 
seem  to  take  pleasure  in  multiplying  the  signs  of 
disease  without  any  reason,  and  fix  on  the  least  im- 
portant and  most  accidental  signs  as  those  on  which 
to  lay  most  stress."  After  the  Arabians  the  torch 
of  medical  knowledge  was  kept  alight  by  the 
school  of  Salerno  in  Italy,  and  by  the  newly-esta- 
blished universities  of  Paris,  Montpellier,  Bologna 
and  elsewhere.  Still,  they  were  but  followers  of 
authority.  In  the  books  published  in  Europe 
before  the  revival  of  learning  had  yet  reached 
medicine,  we  find  the  changes  nmg  upon  Hippo- 
crates and  Galen,  Avicenna  and  Ilhazes,  and 
the  others  of  their  respective  schools,  with  little 
acuteness  or  variety.  None  of  these  authors,  as 
far  as  a  moderately  careful  search  shows,  says 
anything  about  inflammation  which  had  not  been 
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said  before  by  one  or  other  of  thoae  from  whom 
they  extract  the  substance  of  their  books.  An 
aphorism  given  by  one  of  them,  Arnaldus  de  Vil- 
lano^a,  or  Arnauld  de  Villeneuve,  with  reference 
to  the  treatment  of  inflammatory  diseases,  is  per- 
haps worth  recording  : — "  Modestus  et  sapiens 
medicus  nunquam  properabit  ad  pharmaciam,  nisi 
urgente  necessitate  ;  cum  etiam  debilia,  quibus 
corpus  non  indiget,  sint  nociva." 

When  we  come  to  the  sixteenth  century  we  still 
find  the  illustrious  Ambrose  Pare  {b.  circ.  1520, 
d.  1590),  treating  of  inflammation  in  the  very 
words  of  Galen,  in  his  fifth  book,  "  traitant  des 
Tvmevrs  contre  Natvre."  ( QSuvres  completes  par 
Maf.i/ai'gne,  vol.  i.  p.  319  e<  seq.) 

The  account  given  of  inflammation  by  Wiseman, 
the  greatest  English  surgeon  of  the  seventeenth 
century,  is  evidently  written  with  a  desire  to 
keep  as  close  to  Galen  as  possible.  Phlegmon  is 
treated  of  among  tumours.  The  author  commences 
his  chapter  on  this  subject  as  follows: — "  Hitherto 
1  have  discoursed  of  tumours  in  general.  I  shall 
now  descend  to  particulats,  and  begin  with 
phlegmon,  or  inflammation;  both  because  it  is  the 
first  degeneration  from  good  blood,  and  in  its  own 
nature  nearest  of  kin  to  it  ;  and  also  because  it  is 
the  most  frequent  of  tumours,  happening  in  dis- 
eases, wounds,  contusions,  fractures,  luxations,  &c. 
It  being  also  the  usual  forerunner  of  many  mis- 
chiefs that  happen  in  many  of  those  cases,  and 
consequently  the  most  obvious  occasion  of  exer- 
cising the  chirurgeon's  skill. 

"  I  define  it,  a  large  tumour,  hot,  of  a  red 
colour,  with  pain,  pulsation,  tension,  and  a  cir- 
cumscribed hardness. 

"  It  has  different  names  according  to  its  situa- 
tion: «  *  *  or,  lastly,  from  the  matter;  which, 
if  simple,  it  is  a  simple  phlegmon  :  if  compound, 
it  hath  its  denomination  from  the  humour  with 
which  it  is  compounded,  and  so  is  called  erysipela- 
todes,  phlegmatodes,  oedematodes,  scirrhodes. 

"The  cause  of  phlegmon  is  generally  a  plethora, 
having  some  acrimonious  mixture  in  the  serum  of 
the  blood  ;  which  latter  is  the  usual  matter  of  a 
phlegmon,  being  cast  out  of  the  vessels,  and  lodged 
in  the  pores  of  the  skin,  or  other  part  affected  with 
it.  This  serum  being  accompanied  by  the  thinner 
parts  of  the  blood  grows  red  and  angry,  and, 
wanting  its  due  regress  into  the  mass,  first  gathers 
into  a  hard  swelling,  and  in  few  days  (if  it  ba 
not  discussed)  ripens  into  matter,  and  so  dis- 
chargeth. 

"  The  signs  are  "  (as  given  above).  "  The  tumour 
growing  big  and  more  collected,  a  suppuration  suc- 
ceeds, and  then  the  symptoms  abate.  As  the 
tumour  riseth  into  a  cone,  so  the  matter  may  be 
felt  to  fluctuate,  and  the  skin  becomes  thin  and 
pale,  viz.,  of  the  colour  of  the  subjacent  matter. 

"  The  prognostic  is  good  when  the  tumour  in- 
sensibly exhales  and  resolves;  in  which  case  the 
ebullition  abates,  and  the  blood,  being  less  violent 
in  its  motion,  passeth  gently  by,  and  by  degrees 
swalloweth  up  that  humour  into  its  channels  again 
which  it  had  in  the  time  of  its  ebullition  cast  out; 
or,  at  least,  having  suffered  the  thinner  parts  to 
transpire,  it  receiveth  the  rest. 

"  Next  to  this  wa}'  of  terminating  a  phlegmon, 
suppuration  is  best,  when  the  matter  of  the  tumour 
ripens  into  a  kindly  pus. 

"  But  it  is  of  ill  consequence  if  the  tumour  dis- 
appear  without  abatement  of  accidents,  and  the 
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fever  still  continue.  In  tliis  case  either  a  gangrene 
or  some  other  grievous  symptom  succeeds ;  or,  if  it 
■were  the  crisis  of  a  fever,  that  incre;iseth,  and  the 
Jife  of  the  patient  is  in  great  danger. 

"  It  is  also  ill  when  the  matter,  instead  of  re- 
solving, hard«ns,  and  the  pain  ceaseth.  It  fore- 
showetli  a  scirrhous  tumour  approaching." 

Erysipelas,  though  included  under  the  general 
division  of  tumours,  is  distinguished  from  inflam- 
mation in  this  manner: — "An  erysipelas  is  gene- 
rated of  a  Iwt  serum  in  the  blood,  and  aifecteth 
the  superficies  of  the  skin  with  a  shining,  pale,  red 
or  citron  colour,  without  pulsation  or  circumscribed 
tumour." 

It  must  be  borne  in  mind  that  in  works  of  that 
age  the  words"  tumour  "  and  "  swelling  "  are  used 
interchangeably,  and  without  any  distinction  of 
meaning  such:as  we  employ.    Moreover,  the  habit 
of  attributing  a  self-acting,  almost  volitional  power 
to  every  force  which  exerts  a  real  or  supposed  in- 
fluence on  the  body  or  its  tissues,  renders  the 
language  in  many  cases  obscure,  and  induces  the 
author  to  give  as  explanation  nothing  but  a 
fanciful  personification  of  the  agencies  of  wiiich 
he  is  treating.    As  an  example  of  this,  we  may 
quote  Wiseman's  description  of  chilblain.    "  Per- 
nio," he    says,  "is  a   peculiar    swelling,  and 
belongeth  to  bloud  :  it  raiseth  a  thick  red  swel- 
ling with  itching  pains  in  -the  hands  and  feet. 
....    The  outward  cause  is  the  nipping 
of  cold  air  in  the  winter  season,  which  pierceth 
the  skin,  maketh  painful  swellings,  and  at  the 
same  time  shutteth  up  the  pores  so  as  the  hu- 
mour cannot  transpire,   whereupon   it  corrupts, 
and  raises  little    wheals   or  blisters,  which  ul- 
cerate the  cuticula,  and  corrode  into  the  skin, 
and  sometimes  deeper,  as  in  kibes  (i.e.,  chilblains 
on  the  feet)  is  frequently  seen."    Here  we  have 
the  simple  fact  that  cold,  under  certain  conditions, 
will  produce  these  local   inflammations  dressed 
up  in  a  web  of  theory  in  which  four  different 
agents,  pernio,  the  cold  air,  the  humours,  and  the 
little  wheals,  all  appear  to  take  parts  of  their  own, 
quite  independently  of  all  other  influences.  And 
Wiseman  is  a  far  more  than  average  specimen  of 
the  writers  of  his  time.    His  style  is  clear  and 
candid,  and  his  language  is  such  as  no  medical 
writer  of  the  present  day  need  disdain  to  study  as 
a  model  of  logical  precision,  terseness  and  force. 
Some  of  his  descriptions  of  military  surgery,  at  the 
battle  of  Worcester  and  other  lields,  now  almost 
forgotten,  may  still  be  read  with  great  interest. 

If  space  permitted  we  should  gladly  give  speci- 
itiens  of  Wiseman's  minute  classification  of  remedies; 
one  example  amongst  many  of  the  disproportion 
which  mental  elaboration  bore  to  the  collection  of 
facts,  with  the  imperfect  meansof  observation  then 
existing.  In  treating  inflammation,  the  morbid 
state  of  the  blood,  which  is  the  "  antecedent  cause," 
is  to  be  opposed  by  bleeding  and  purging,  but  the 
causa  continens  or  "  proximate  cause,"  which  is  the 
depraved  blood  intruded  into  the  inflamed  part, 
must  be  dealt  with  by  translating  it  to  some  other 
part  of  the  body,  or  by  evacuating  it.  It  may  be 
translated  by  Revulsives,  such  as  cupping,  blister- 
ing, and  other  means  of  "  raising  a  tumour  in  the 
contrary  part  ; "  or  by  Derivuiives,  which  aro 
milder  means  of  revulsion  to  a  neighbouring  part  ; 
or  by  Repellavis,  which  drive  away  blood,  such  as 
Astringent  and  cold  applications  in  the  form  of 
."  Liniments,  Cerots,  Cataplasms,  or  Emplasters." 


The  peccant  humour  may  be  evacuated  by  Discus- 
swn  or  Hesolulio7i,  i.e.,  by  a  supposed  insensible 
perspiration,  promoted  b)'  emollients  ;  or  by  Sup- 
puration, which  may  be  promoted  by  Suppuratives, 
of  which  the  linseed  poultice  is  the  modern  repre- 
sentative.   If  pus  form  it  may  be  discharged  by 
knife  or  caustic  ;  and  when  we  add  that  the  empty 
abscess  was  to  be  digested,  then  mundifieil  or  de- 
terged, next  incarned  (or  made  to  granulate),  and 
lastly  cicatrised  ;   and  that   for  each  of  these 
natural  processes  there  was  a  most  copious  appa- 
ratus of  most  complex  applications — "  digestives," 
'•  detergents,"  "  epulotics,"  &c.- — we  shall  give 
some  idea  of  the  meddlesomeness  which  was  the 
great  fault  of  ancient  surgery,  even  in  the  best 
hands.    {Eight  Chirurgical  Treatises,  hy  Richard 
Wiseman,  Serjeant-Chirurgeon  to  K.  Cliarles  11., 
6th  ed.  1734.) 

We  cannot  help  referring  in  passing  to  the 
doctrines  of  Sydenham  (i.  1624,  d.  1689)  of  the 
generation  of  humours  in  the  blood,  and  how 
nature,  conscious  of  danger,  sets  up  fever,  i.e.,  a  fer- 
mentation, which  should  produce  "  a  thorough 
despumati(m  of  the  morbific  matter."  But  we  will 
conclude  our  account  of  the  ancient  humoral  doc- 
trines of  inflammation,  by  referring  to  the  works 
of  Daniel  Turner,  a  writer  of  immense  popularity, 
whose  Art  of  Surgery  was  the  book  in  general  use 
till  long  after  the  middle  of  the  eighteenth  century, 
and  who  reproduces  Galen  and  Wiseman.  The 
ancient  humoral  pathology  was  finally  extinguished 
by  CuUen's  quotation  from  Hoffmann,  that  it  were 
better  to  study  the  action  of  the  solids,  than  the 
changes  in  the  humours  of  which  nothing  certain 
was  known.  But  it  was  useful  in  its  day,  and  its 
main  principle  holds  good  for  ever. 

Subsection  2. — From  Wiseman  to  Hunter. 

We  will  now  attempt  the  difficult  task  of  enu- 
merating the  doctrines  which  came  successively 
into  light  during  the  century  between  Wiseman 
and  Hunter  ;  in  order  to  trace  the  lineal  descent 
of  the  philosophic  basis  of  Hunter's  doctrines. 

We  may  begin  by  remarking  that  they  all  sup- 
pose the  existence  in  the  body  of  some  agent,  more 
or  less  distinctly  endowed  with  consciousness  and 
reason,  which  takes  cognisance  of  impressions  upon 
the  senses,  and  of  injuries,  poisons,  and  other  causes 
of  disease,  and  then  sets  up  actions  for  the  preser- 
vation and  recovery  of  the  individual.  Such  an 
agent  was  the  '•  Nature  "  of  ancients  and  moderns, 
the  Vis  Medicatrio-  Naturce,  Vital  Spirits,  Anima, 
or  Archasus  of  different  authors  ;  and  so  far  is  the 
doctrine  from  being  extinct,  that  it  is  set  forth  with 
the  utmost  vigour  and  ability  by  Dr.  George 
William  Balfour  in  his  Introduction  to  the  Sliidt/  of 
Medicine  ( Edinburgh,  1 865),  who  asserts  the  exist- 
ence of  "  Life,  the  Psyche,"  a  conscious,  intelligent 
and  voluntary  .agent  in  both  plants  and  animals. 

On  this  point  we  must  say  that  no  one  knows 
the  nature  of  matter  or  of  the  forces  which  !ire 
exhibited  by  it,  save  that  both  depend  on  the  Will 
of  God.  As  for  "  Vital  Force,"  or  "  Vitality," 
we  use  the  terms  as  convenient  expressions  tor 
our  conception  of  the  peculiar  kind  of  force  which 
things  living  exhibit  whilst  they  live,  and  by 
which  the  common  physical  forces  are  co-ordinated 
and  controlled  ;  but  we  are  no  more  entitled  to 
speak  of  Vital  Force  as  existing  apart  from  living 
things,  and  as  an  intelligent  Being,  than  we  have 
to  speak  of  a  "Spirit  of  Timekeeping  "as  inhabit- 


ing  a  wfttch  which  is  constructed  with  a  com- 
pensation balance. 

This,  wliicli  I  may  call  the  spiritual  theory, 
assumed  the  vital  forces  to  be  some  entity  inha- 
biting the  living  structures  and  acting  on  them,  yet 
separable  both  in  idea  and  fact.  {Reiiouai-d, 
Histoire  de  la  Mtdecine,  t  2,  p.  IDl.)  Thus  Van 
Helraont,  (A.  1577,  d.  1644)  speaking  of  the 
Archaeus,  or  sentient  principle,  which  he  makes 
the  ruler  of  the  animal  body,  says  that  when  of- 
fended by  acidity,  it  sends  the  disordered  blood  to 
the  pleura  to  cause  a  pleurisy  ;  for,  he  says,  the 
humour  cannot  go  of  itself,  nor  yet  can  the  pleura 
fetch  it.  (Oiius  Medicince,^  Pleiirafure?is,  Amst., 
J648.)  Van  Heimont  was  a  great  opponent  of 
Galen,  and  opposed  bleeding  under  all  circum- 
stances. He  says,  ".eyas  et  b/as  nova  quidem  sunt 
nomina,  a  me  introducta,"  and  describes  these  as 
secondary  powers,  acting  in  obedience  to  the 
Archseus. 

Subsequent  physicians  taught  that  the  initiative 
in  inflammation  was  taken  by  the  vital  spirits. 
Thus  the  venerated  Thomas  Willis,  the  great  ex- 
pounder of  the  nervous  system  {b.  1622,  d.  1675), 
affirms  that  there  is  a  corporeal  soul,  of  material 
e.xistence,  and  equal  extent  with  the  body,  com- 
mon to  man  as  to  brutes,  as  well  as  a  mind  or 
rational  soul.  The  hipostusis  or  substance  of  the 
soul  is  constituted  by  "  Animal  Spirits  "  of  a  fiery 
nature,  which  issue  from  the  brain  through  the 
nerves,  and  when  expended  are  distilled  out  of  the 
blood  in  the  brain  as  in  an  alembic.  These  spirits 
are  contained  in  the  blood  with  water,  salts,  sul- 
phur, and  earth  ;  and  if  any  heterogenous  thing 
be  introduced  it  causes  the  blood  to  effervesce 
and  boil  with  fermentation,  evidenced  by  increased 
heat  and  motion.  A  Peripneumouy,  of  which  the 
symptoms  are  accurately  given,  is  caused  by  blood 
"boiling  feverishh',"  and  "sticking  within  the 
narrow  passages  of  the  lungs,  engenders  there  an 
•obstruction  causing  inflammation.'"  The  reason  of 
the  '•  stickiness  "  of  the  blood  is  too  much  sulphur, 
and  the  retention  of  excrementitious  matter. 
(  Works,  fol.  Lond.,  1684,  Pliarmaoeuliee  Ralioiialis, 
Part  ii.,  p.  5<).) 

Morton,  in  his  Pyre/o/o^za,  or  Doctrine  of  Fevers 
(daled  1691;  Mortoni  Opera,  Gevevw,  1727), 
also  describes  what  vve  call  "  nervous  influence 
as  the  Animal  Spirits,  or  Aura  Animalis, 
of  a  material  aerial  nature,  everywhere  inti- 
mately mixed  with  the  blood,  proceeding  from 
the  brain  as  rays  from  the  sun  ;  running  along  the 
nerves  as  channels,  and  inhabiting  every  fibrilla  ; 
the  immediate  Organ  of  the  Soul,  and  matter  of 
Life  (  Vitcv  siilijectuin).  These  spirits  are  acted  on 
by  poisnnims  ferments,  which  cause  them  to  ex- 
pand and  surge — hence  the  heat,  and  preteriuitural 
■movement  of  the  blood.  Morbid  blood  mav  affect 
the  "spirits,"  but  virtually  the  "spirits"  are  the 
agents  in  all  general  diseases,  and  mediately  in 
local  diseases  also. 

Thus,  as  Stahl  complained,  the  first  effort  of 
the  "moderns  "  was  only  to  substitute  a  new  set 
of  imaginary  humours— salt,  acid,  and  sulphureous 
—-mvented  by  their  most  imperfect  chemistry,  for 
the  "humours"  of  the  ancients.  Tne  hypothesis 
■was  held  that  the  blood  was  moved  by  the  animal 
spirits,  whereas  the  humours  seemed  to  establish 
'themselves  of  their  own  accord. 

There  are  tour  main  facts  which  have  influenced 
the  modern  theories  of  inflammation,  viz.,  the  dis- 
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covery  of  the  circulation  of  the  blood  and  the 
functions  of  the  nervous  svstem;  the  development 
of  chemistry  ;  the  invention  of  the  microscope  ; 
and,  fourthly,  one  whose  influence  is  just  beginning 
to  be  felt,  the  doctrine  of  the  conserviition  or  corre- 
lation of  force.    In  the  seventeenth  century  experi- 
mental science  began  to  flourish  ;  the  authority  of 
"  the  ancients  "  began  to  decay,  and  their  humoral 
doctrines  to  be  derided.    The  importation  in  1649 
of  the  "  Peruvian  Cortex,"  as  it  was  called  par 
excellence,  gave  a  heavy  blow  to  these  doctrines, 
because  it  showed  that  a  fever  might  be  suppressed 
absolutely,  without  any  of  the  coction  and  evacua- 
tion of  morbific  matter,  which  were  absolutely 
necessary  under  the  old  theory.     It  is  an  un- 
fortunate fact  that  medical  theorists,  like  children 
who  will  not  wait  till  fruit  is  ripe,  are  always 
eager  to  seize  upon  new  discoveries  in  physical 
science,  and  to  construct  out  of  them  some  pre- 
mature and  abortive  scheme  of  patholog)'.    So  out 
of  the  premature  use  of  the  science  of  the  seven- 
teenth century  grew  various  doctrines  which  flou- 
rished for  a  wliile.    Out  of  the  anatomy  of  the 
nervous  system  grew  the  notion  of  animal  spirits, 
distilled  from  the  brain,  and  etirervescing  with  fever 
ferments  in  the  blood,  as  held  by  Willis  and 
Morton.    Out  of  the  chemistry  were  constructed 
the  doctrines  of  the  iatro-chemical  sect,  which  we 
shall  trace  further  in  Subsection  6.    Out  of  the 
new  doctrine  of  the  circulation  of  the  blood,  and 
the  invention  of  the  microscope  by  which  Mal- 
pighi  showed  the  globules  passing  through  the 
capillaries,  grew  the    iairo-medianical  or  mathe- 
matical or  hydraulic  school,  of  which  I  shall  take 
Borelli,  Pitcairn,  De  Gorter,  Belloste,  Astruc, 
Mead,  and  Boerhaave  as  representatives.  This 
school,  as  regards  doctrines  of  inflammation,  was 
ohstruclionisl,  holding  that  the  minute  vessels  were 
stopped  up  by  their  contents.    Afterwards,  as  the 
functions  of  the  nerves  and  nature  of  living  parts 
became  better  known,  theories  began  to  prevail  of 
the  action  of  the  capillaries  in  causing  inflamma- 
tion by  arresting  the  passsage  of  blood. 

We  may  first  notice  that  vigorous  ofi'shoot  from 
the  pathology  of  the  seventeenth  and  eighteenth  cen- 
turies, the  mathematical  or  mechanical  sect,  which 
neglecting  chemical  and  vital  properties,'  endea- 
voured to  deduce  a  theory  of  disease  from  the  me- 
chanical laws  which  the  animal  structure  must 
obey,  and  the  mathematical  calculations  by  which 
they  may  be  expressed.  The  founder  was  John 
Alphonse  Borelli  (6.  1608,(1;.  1679),  the  illustrious 
author  of  the  work  De  Motu  Animalium,  in  the 
latter  part  of  which  he  endeavours  to  give  but 
very  unsuccessfully,  a  mechanical  account  of  fever 
which  he  makes  depend  on  obstruction  of  the 
glands  by  a  nervous  ferment.  (Ed.  Novissinia  Lucrd 
Bat.  1710,  Vol.  11.  p.  297.)  We  rather  takers 
one  of  the  foremost  of  this  sect  Archibald  Pitcaira 
(b.  ]652,(/.  1723),  who,  in  hi8  7?/e,w.„fa  Afedeciiuc 
Phi/sio-Malhcmalica  ( Plagaj  Comitiim,  1718)  la- 
Mients  the  waste  of  time  by  physicians  in  vain  hypo- 
theses, and  claims  that  medical  doctrines  ought  to  be 
as  infallibly  true  as  are  the  propositions  of^linclid 
Beginning  with  the  last  proposition  of  the  tentli 
book  of  Huclid,  that  "  every  body  is  divisible  ho 
proceeds  to  construct  a  series  of  definitions'  and 
propositions,  rigidly  argued,  but  based  upon  the 
imperfect  physiology  of  the  daj-.  He  places  all 
life  in  the  circulatimi  of  the  blood.  Animal  he-it 
is  solely  due  to  this.  All  diseases  consist  in  changes 
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in  the  quality  or  in  tlie  velocity  of  the  blood.  If 
the  velocity  be  altered  the  quality  is  altered. 
Changes  in  the  fluids,  whether  for  good  or  evil, 
whether  constituting  disease  or  produced  by  the 
physician, must  obey  mechanical  laws.    The  blood 
is  reduced  to  its  natural  state  by  the  constant 
churning  of  the  heart  and  lungs  ;  by  which  the 
chyle  is  made  blood,  solely  through  change  in  the 
quality  of  its  particles.    One  chief  cause  of  disease 
is  over-eating,  whereby  the  blood  is  made  too  copi- 
ous and  too  viscid.    In  inflammation  this  viscid 
blood  stagnates  in  the  part  affected.    In  fevers 
there  is  too  great  tenuity  of  the  blood,  so  that  the 
heart's  impulse  causes  it  to  move  with  unnatural 
velocity     Crises  are  nothing  but  changes  in  the 
dimensions  of  morbific  particles  in  the  blood  caused 
by  increased  circulation,  and  fitting  them  for  ex- 
cretion through  the  proper  vessels.    Bleeding  is 
the  grand  remedy.  ,     •  , 

The  nature  of  the  mathematical  and  mechanical 
doctrines  may  be  illustrated  further  by  the  way  in 
which  they  were  applied   to    therapeutics,  and 
e'^pecialiy  to  explain  the  eood  elfects  of  mercury  m 
inflammation.     In  1G94  M.  Belloste,  surgeon  in 
the  Sardinian  armv,  published  an  account  of  mer- 
cnrv,  which  he  describes  as  the  greatest  gift  o 
Pro'vidence  in  the  whole  Materia  Mecbca.  Th( 
mercury  should  be  in  the  metallic  form,  and  sub- 
divided into  the  minutest  globules.    In  this  state 
it  is  taken  up  with  the  chyle,  circulates  with  the 
blood,  strikes  against  the  blood  gh.bules,  breaks  up 
coaculations  and  obstructions  in  the  vessels,  renders 
the  blood  more  fluid,  insinuates  itself  into  every 
place,  dispersing  everything  not  naturally  united, 
and  as  its  particles  are  spherical,  they  cannot 
irritate,  like  the  "  pointed,  hooked,  and  keen 
particles  of  mercury  in  chemical  combination.  {Hos- 
pital Surgeon,  hy  Aiigustin  Belloste,  Lond. 

^°So"also  the  work  of  John  Astrnc  (J.  1684, 
d.  1766),  physician-  to  the  king  of  France  on 
venereal   diseases,   contains   (edition  ot  1/54 
book  ii.,  ch.  10)  an  account  of  the   mode  ot 
action  of  mercury,  which  may  serve  as  an  ex- 
cellent illustration  of  the  theories  of  those  who 
accounted  for  all  the  processes  of  life   on  me- 
chanical grounds.    This  author   undertakes  to 
prove,  by  a  long  series  of  postulata,  propositions, 
lemmata,  and  corollaries,  that  the  greater  specihc 
gravity  of  mercury  gives        gl^^ules  a  veloc,  j 
fourteen  times  greater  than  that  of  the  blood  in 
which  they  circulate;  and  that  consequently  ob- 
structions which  prevent  the   passage  ot  blooa 
through  the  minute  vessels  will  sometimes  give 
wav  before  the  more    powerful  impetus  ot  the 
globules  of  mercury.    Moreover,  that  the  blood 
and  other  fluids,  if  they  are  too  ^'Bcid    w.  11  be 
broken  up  and  rendered  thinner  by  the  velocity  of 
the  circulating  globules;  and  that  by  the  sanie 
agents  "  the  venereal  poison,  whatever  it  be,  o 
wheresoever  it  lies,  by  the  repeated  action  of  t  c 
mercurial  globules,  maybe  so  divided  broken,  aid 
comminuted,  as  to  be  subdued  at  las  ,  and  d  s- 
charged  by  some  of  the  secretory 
these  means,  he  says,  mercury  when  ^  ^fj^ 
perlv,  attenuates  the  fluids,  scours   '^e  vessels, 
restm-es  the  oscillatory  motion  of  the  solids,  re 
moves    the   obstructions,    dispels    the  venereal 
poison,  and  absolutely  extirpates  the  disease. 

We  get  further  advance  in  the  opinions  ot  Her- 
mann Boerhaave  (6.1668,(7.  1738),  which  are 


summed  up  in  his  «  Aphorisms"  (transl.  1742  from 
the  last  Latin  ed.  of  1728)  where  he  states  (No. 
371)  that  inflammation  is  "an  attrition  of  the  red 
arterial  blood  stagnating  in  the  smallest  vessels, 
occasioned  by  the  motion  of  the  blood  circulating 
with  greater  force  in  the  larger  vessels.  Which 
therefore  may  take  place  either  in  the  extremities 
of  the  smallest  arteries,  or  in  the  arterial  lympha- 
tic vessels,  they  being  incapable  of  transmitting 
the  red  globules  received  by  their  dilated  orifices 
through  their  extremities.    So  that  its  seat  is 
in   every  'part   of   the  body  where  there  is  a 
tissue,  that  is,  abundance  of  arteries  dispersed  in 
the  manner  of  a  net,  and  wherever  the  lymphatic 
arteries  have  their  beginning.     This  stagnation  is 
caused   in   the   smallest   arteries  by  whatever 
makes  the    ends  of  the  vessels  in  their  cones 
and  cylinders   so  narrow  that  the  diameter  of 
their  orifice  is  made  less  than  the  diameter  of  the 
globule  of  the  blood.     In  the  lymphatic  ar^nal 
vessels  it  is   occasioned    by  all  causes  which 
stretch  their  mouths  so  wide  as  to  give  entrance  to 
the  coarse  parts  of  the  blood,  which  being  drove 
in  deeper,  meet  with  narrow  passages  that  give 
wav  ■  also,  by  all  causes  of  inflammation  m  the 
blood-vessels.    But   as    often    as    these  causes 
have  occasioned  that  stagnation,  then  doth  the 
power  of  the  blood,  pushed  on  by  the  remaining 
vital  strength,  occasion  some  eftects,  which  are  at 
the  same  time  signs  of  a  present  inflammation  ; 
i.  e.,  distension  of  vessels,  pain,  redness,  heat  &c. 

The  chain  of  causes  is  given  as  follows: 
A  too  great  flow  of  the  "  nervous  juice  being 
directed  to  the  heart  and  large  vessels,  and  the 
motion  of  the  blood  being  increased  in  the 
vessels,  there  results  "  a  strong  resistance  of  the 
vessels  against  tiie  blood,  a  strong  pressure  of  the 
blood  upon  the  sides  of  the  vessels,  a  violent 
rubbing  of  the  vessels  and  the  blood  against  each 
other,  a  strong  rubbing  of  the  several  parts  of  the 
blood  among  each  other  ;  a  greater  heat  ot  the 
whole,  a  drying  up  of  the  blood,  and  consequent 
viscosity,"  &c.  .     .    .      ^  , 

The  account  given  of  suppuration  is  that  the 
vessels  let  out  their  ^  Squids,  break  and  corrupt, 
and  dissolve  into  pus."  . 

The  doctrine  of  fevers  is  summed  up  in  these 
words  :  "  So  that  the  too  quick  contraction  ot  the 
heart,  with  an  increased  resistance  at  the  end  ot 
the  capillary  vessels,  is  sufficient  to  complete  in 
us  the  idea  of  all  acute  fevers."  {Aplionsmt  de 
cngnoscendis  et  ctirandis  morhis.  Ed.  4  to.  Lug.  liat. 

^'in'an  eloquent  academical  address-"  ZJywi* 
ratiodnii  mechaniei  in  Mcdicimi,  —delivered  at 
Leyden  in  1703,  Boerhaave  advocated  the  intro- 
duction of  mechanical  theories  of  disease  in  place 
of  the  prevailing  vital  and  chemical  theories. 
The  enthusiasm  with  which  he  followed  up  this 
mode  of  argument,  so  as  to  lead  hnnself  into 
fresh  errors  while  he  exposed  old  ones,  is  strongly 
marked  in  this  address.  "  1  can  scarcely  restrain 
myself,"  he  says  in  one  place,  "  from  declaring 
that  the  causes  of  the  most  complicated  diseases 
are  more  simple  and  more  mechanical  than  any 
sincle  physician  now  imagines. 

In  the  history  of  doctrine  we  may  next  refer 
to  De  Gorter,  Professor  at  Leyden,  who  develops 
the  ideas  of  "lentor"  and  » viscdity  of  the 
blood,  of  obstruction  of  the  arteries  by  >t.  ot 
local  irritation  as  causing  afflux.    In  his  treatise 
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J)e  Secretione  (Liigd.  Bat.,  1735),  he  describes  the 
process  of  secretion  as  consisting  in  the  separation 
of  the  components  of  mixed  liquids  by  pores  and 
vessels  of  different  shapes  and  sizes  ;  and  remarks 
that  in  health  blood-globules  are  only  found  in 
blood-vessels,  whereas  in  disease  they  may  intrude 
into  seriferous  or  lymphatic  vessels. 

He  sttys  (Be  Moiti  Vitali,  Amstelodami,  1737) 
that  if  a  part  irritated  be  observed,  there  will  be 
found  greater  heat  and  throbbing  than  in  the  rest 
of  the  body.  But  this  cannot  arise  from  mechani- 
cal laws,  but  from  an  increase  of  vital  motion  in 
the  stimulated  part.  Any  arteries  may  have  their 
vital  movement  increased;  so  as  even  to  cause  their 
emissaries  to  exude  blood  as  in  the  menses,  or  from 
a  wound;  and  throbbing  precedes  both  the  menses 
and  bleeding  from  a  wound.  Hence  the  lymphatic 
vessels  going  otY  from  any  artery  may  have  the  red 
globules  thrust  into  them  in  inflammation.  A 
part  may  be  inflamed  by  a  stimulus,  without  any 
precedent  obstruction;  nay  the  obstruction,  if  the 
red  globules  do  not  pass  in  the  small  seriferous 
vessels,  is  an  effect  of  the  increased  vital  motion 
of  the  arteries.  Venesection  does  good  in  inflam- 
mation, not  by  withdrawing  an  itijlammaiionis 
maieries,  but  by  lessening  all  vital  motion,  and 
particularly  that  of  the  part  from  whence  it  is 
drawn  ;  for  preternaturally  rapid  vital  motion  is 
the  cause  of  inflammation.  Neither  does  venesec- 
tion act  by  educing  thick  and  inflamed  blood  from 
the  inflamed  part,  but  it  lessens  the  mass  of  the 
blood,  and  hence  lessens  that  increased  vital 
motion,  whereby  all  the  mass  of  the  blood  is  ren- 
dered thicker.  If  it  be  alleged  that  the  blood  is 
not  thickened  in  all  acute  diseases,  this  may  be 
because  the  inflammation  hath  not  lasted  long 
enough  to  thicken  it,  or  because  the  case  is  not 
itiflimmalion  but  erysipelas,  which  hath  many  signs 
common  with  inflammation,  but  yet  doth  not 
cause  thickeninr;  of  the  blood. 

He  also  observes  in  his  Compendium  Medicince, 
17.31,  that  a  thickened  or  condensed  state  of  the 
blood,  such  as  may  be  induced  by  its  more  powerful 
circulation,  or  by  the  evacuation  of  i  s  lighter 
parts,  or  bj*  want  of  drink,  may  cause  it  to  pass 
with  greater  difficulty  through  the  e.xtreme  parts 
of  the  arteries,  and  su  may  distend  them  and  cause 
them  to  oscillate  more  strongly  and  more  fre- 
quently. ( Tractalus  xtvii.  de  Jnjkimmaliune,  p.  2'J  0.) 

In  the  course  of  a  short  time  theory  advances 
to  contemplate  inflammation  as  caused,  not  by 
the  blood  being  driven  into  vessels  too  small  for  it, 
but  by  "actions,"  or  conditions  of  the  vessels  through 
which  the  blood  passes.  Amongst  those  who  pro- 
pounded this  view  was  (^.E.Stahl  {l>.  1660.  rf.l734), 
who  repudiated  the  doctrine  of  "  vital  spirits,"  and 
boldly  assumed  that  the  immortal  soul  is  the 
chief  agent  in  all  the  operations  of  the  animal 
body,  in  health  and  disease.  In  fact,  he  attri- 
butes very  much  the  same  functions  to  the  soul 
tnat  Macartney  does  to  the  "  organic  conscious- 
ness. Tlie  description  given  of  inflammation  in  his 
'  Dogmatico-systematic  Medicine  :  Theoretic  part : 
Section  II.— Pathology,"  published  at  Halle  in 
1707  (pp.  246-265),  still  contains  much  of  Galen's. 
Stahl  calls  the  blood  the  principal  subject  matter  of 
inflammation,  and  says  that  a  stasis  or  total  stoppage 
of  the  blond  is  the  essential  cause  of  it.  Kstaynatio 
may  produce  heat  and  burning,  but  a  complete 
ttiisis  is  required  before  inflammation  can  exist. 
'  I  do  not,  however,  by  any  means  agree,"  he  says, 
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(p.  255)  "  with  the  opinion  that  the  swelling  of  in- 
flammation consists  simply  of  impacted,  some- 
times grumous,  blood  :  I  rather  consider  it  due  to 
the  active,  constant,  and  rapid  influx  and  pro- 
gress of  good  and  pure  blood.  The  vivid  redness 
of  inflammation  cannot  be  caused  by  any  but 
bright  blood." 

The  heat  is  attributed  (p.  257)  to  the  friction 
of  the  particles  of  the  blood  against  the  vessels 
and  against  coagulated  particles  which  are  formed 
in  them.  The  contraction  of  the  orifices  which 
the  blood  has  to  pass  produces  part  of  this  fric- 
tion, and  prevents  equable  and  free  distribution  of 
the  blood. 

Pus  is  corrupted  and  stagnant  blood  in  the  focus 
of  inflammation,  washed  by  the  afflux  and  reflux 
of  good  pure  blood  till  nothing  but  earthy  par- 
ticles are  left.  The  tonic  contraction  of  the  porous 
parts  intermediate  between  the  arteries  and  veins 
is  a  great  agent  in  the  circulation  of  the  blood  in 
health  and  in  disease.  It  is  motion  of  the  blood, 
not  composition  of  humours,  which  is  concerned 
in  disease.  (Diss,  de  Mechanismo  motus sanguinis, 
Haloe,  1710.) 

Frederic  Hoffmann  (4.  1660,  d.  1742),  the 
contemporary  of  Stahl  at  Halle,  held  opinions 
in  some  respects  entirely  opposed  to  him.  In 
his  work  on  "  Rational  Systematic  Medicine " 
(Op.  vol.  iii.  ch.  4)  he  states  that  "spasm"  is  the 
agent  which  brings  about  diseased  states  of  all 
kinds  ;  but  agrees  with  him  in  stating  that 
pathology  should  be  grounded  on  the  defects  of 
the  "  niicrocosmic  motions "  of  the  solids  of 
the  body  ;  not  on  affections  of  the  fluids.  He 
grounds  this  opinion  chiefly  on  the  "  nerveo-mus- 
cular"  structure  of  the  alimentary  canal,  the 
arteries,  and  ducts  of  all  kinds,  and  on  the  fact 
that  no  pain,  inflammation,  fever,  or  spasms  can 
occur  without  implicating  some  of  these  parts. 
He  says  also  that  the  action  of  the  most  valu- 
able medicines  takes  place  not  on  the  fluids  of 
the  body,  but  in  changing  and  moderating  the 
action  of  the  solid  and  nervous  parts.  Hoffmann 
is  quoted  with  marked  approval  by  Cullen,  of 
whose  doctrine  of  spasm  he  is  the  parent.  Hoffmann 
repudiates  Stahl's  doctrine  of  the  agency  of  the  im- 
mortal soul,  and  derides  the  ordinary  fictions  about 
"  Nature."  If  Stahl's  doctrine  of  the  agency  of 
the  soul  were  true,  it  would  be  an  infallible  guide ; 
every  appetite  should  be  indulged,  and  every 
morbid  process  promoted.  But  the  efforts  of 
nature  are,  according  to  Hoffmann,  often  mis- 
chievous,  and,  still  more  often,  insuflicient.  Fevers 
are  produced  by  whatever  causes  spasm  of  the 
periphery  (as  cold)  and  so  interferes  with  the  cir- 
culation and  sends  the  blood  back  to  the  heart. 
Inflammation  consists  in  a  stasis  of  blood  in  the 
capillaries  of  some  p.art,  into  which  it  is  driven  by 
spasm  of  arteries,  which  interferes  with  its  equal 
circulation.  When  once  stasis  has  occurred,  cnoious 
torrents  of  blood  are  directed  to  the  part.  (Opera 
Omnia,  Genevse,  1740,  torn.  i.  p.  302,  de  genea- 
loyia  moihorum.) 

We  may  make  a  classification  of  the  doctrines 
heretofore  set  forth,  into  those  which  lake  (1)  the 
humours,  or  (2)  the  vital  spirits,  or  (3)  the 
chemical  quality,  or  (4)  the  mechanical  quality  of 
the  blood,  or  (5)  the  passively  obstructed,  or  (6) 
the  actively  contractile  state  of  the  blood-ve'ssels  as 
tlie  cause  and  seat  of  inflammation.  Meanwhile 
the  doctrine   of  irritation  gradually  grew  into 


prominence — that  is,  that  an  injured  part  has  in 
itself  the  power  to  draw  a  flux  of  blood  to  itself, 
and  to  set  up  inflammation  by  virtue  of  its  own 
vital  power.     This  power — irrilaliiiity — was  ex- 
pressed b)-  Serjeant  Wiseman,  who  asserts  that 
a  part  exposed  to  heat,  pain,  or  iiijmy,  "■  at- 
tracts hiniiours  "  to  itself.     Wiseman  says  that 
some   call    it   attraction,  others   appuhicn,  but 
that  either  word  will  do   for  a  practical  man. 
Yet  in  truth  a  mighty  difference  is  involved  in  the 
two  words,  one  making  the  part  inflamed  active  by 
its  own  vital  power,  tlie  other  making  it  thepassive 
recipient  of  influences  from  humours,  vital  spirits, 
soul,  or  nerves.    Boissier  de  Sauvages,  the  great 
nosologist  (i.  1706,  d.  1767),  in  treating  of  the 
causes  of  local  afflux,  describes  the  simple  experi- 
ment of  pinching  a  kitten's  ear  to  show  the  vascu- 
larity resulting  from  local  irritation.    He  denies 
this  can  be  from  loss  of  power  in  the  capillaries,  or 
inspissation  of  blood,  or  morbid  hiunours,  but  de- 
clares it  to  be  the  work  of  Nature,  that  "  potentia 
nutrix  intelligens  et   sanitatis  tutrix  provida." 
(Opera,  Amstelodami,  1768,  vol.  i.,  p.  366.) 
Bordeu  {h.  172-2,  d.  1776),  a  charming  and  most 
sensible  writer,  is  most  definite  as  to  the  indepen- 
dent life  of  the  various  parts  of  the  organism.  In 
his  Rccherchcs  anatomiqiies  sw  les  Ghmdes  (Paris, 
]  7£2,  Sect.  129,  or  (Euvres  completes,  Paris,  1818, 
t.  i.,  p.  193),  he  says:  "When  a  part  inflames,  it 
becomes  a  special  organ,  which  has  its  own  action,  its 
circulation,  and  all  its  own  functions,  independently 
in  a  certain  degree  of  what  it  receives  from  the  gene- 
ral circulation."  He  compares  the  body  to  a  swarm 
of  bees,  moving  as  a  whole,  yet  composed  of  inde- 
pendent vital  units.     In  inflammation  he  says 
there  is  a  kind  of  local  erection,  to  wliicli  blood  is 
brought  in  greater  quantity  tlircuigli  the  irritation 
of  the  vascular  nerves.    Again,  he  uses  the  Hun- 
terian  words  "disposition"  and  "action."  In- 
flammation, he  says,  results  from  a  certain  dispp- 
silion  of  a  part,  whose  nerves  have  a  violent  action. 
Moieover,  the  words  stimulus  and  irritation  had 
come  thoroughly  into  use;  still  all  "action  "was 
commonly  ascribed  to  a  sentient  piinciple  acting 
through  the  nerves;  and  this  was  held  by  Mead, 
Whytt,  and  all  the  most  eminent  men,  till  Haller 
demonstrated  the  contraction  of  muscles   by  a 
vis  insila,  or  innate  power,  which  might  be  influ- 
enced by  the  nerves,  but  existed  independently  of 
their  influence.    Whytt  (a  physiologist  of  whom 
Scotland  should  be  proud,  who  foresaw  the  law 
■and  fact  of  reflex  action  of  the  central  nervous 
system),  contended  that  the  action  of  the  small 
arteries  in  inflammation  was   produced  through 
the  nerves.  {W\\yt\.,  Physiological  Essays,  3rd  ed., 
1766  ;  Seller,  On  Life  and    Writings  of  WInjtt, 
Transactions  of  R.  Soc.  of  Edinljurgh,  1862  ; 
Haller,  PnmcB  Lineai,  dated  1747.) 

William  Cullen  (&.  1712,  d.  1790),  whose 
Nosology  was  used  till  1850  in  the  army  and 
navy,  though  he  repudiates  Stahl's  Anima  m 
words,  is  obliged  to  have  recourse  to  a  Kt's  Ma- 
dicuirix  miiirtB  to  fulfll  the  same  purpose,  lie 
also  repudiates  all  humoral  pathology.  In  his 
"  First  Lines  of  the  Practice  of  Physic  (dated 
1783,  ed.  1791)  he  states  that  a  "  spasm  of  the 
extreme  arteries  supporting  an  increased  action 
in  the  course  of  them  "  (p.  259)  is  the  circum- 
stance which  determines  and  commences  inflam- 
mation. This  idea  is  supported  by  his  account 
of    rheumatism,   which    is   "  often  manifestly 
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produced  by  cold  applied  to  over-distended  ves- 
sels, or  by  causes  of  an  increased  impetus,  and 
over-distension  in  vessels  already  constricted." 
And  the  state  of  the  whole  arterial  system,  wiiich 
permits  an  inflammation  to  be  readily  produced 
in  other  parts  besides  that  first  affected,  is 
brought  forward  as  an  additional  proof. 

The  treatment  recorauiended  by  Cullen  (p.  279) 
is  directed  to  the  removal  of  the  remote  c  iuses, 
and  of  the  general  or  local  "  phlogistic  diathesis," 
and  to  taking  off  the  spasm  of  the  particular 
part  by  remedies  applied  either  to  the  whole 
system,  or  to  the  part  itself.  This  list  resolves  itself 
into  febrifuge  medicines,  leeches,  poultices,  and 
cooling  lotions. 

This  doctrine  of  "  actions,"    "  spasma,"  and 
"  stimuli,"   runs   through    the   whole    of  this 
work.    The  same  thing  is  particularly  insisted 
on   in   the    preface,    where    we  find  (p.  33): 
"  although  it  cannot  be  denied  that  the  fluids 
of  the    human    body    suffer    various  morbid 
changes,  and  that  upon  these  diseases  may  pri- 
marily depend,  yet  I  must  beg  leave  to  main- 
tain that  the  nature  of  these  changes  is  seldom 
understood  ;  that  our  reasonings  concerning  them 
have  been  for  the  most  part  purely  hypothetical  ; 
and  that   in  this,  particularly,  they  have  been 
hurtful — that  they  have  withdrawn  our  attention 
from,  and  prevented  our  study  of,  the  motions  of 
the  animal  system,  upon  the  state  of  which  the 
phenomena  of  diseases  do  more  certainly  and 
generally  depend."  And  (p.  47) :  "  the  affections 
of  the  motions  and  moving  powers  of  the  aniriial 
economy  must  certainly  be  the  leading  inquiry 
in  considering  the  diseases  of  the  human  body." 

Having  brought  our  history  of  tiieory  to  the 
middle  of  the  eighteenth  century,  and,  referring  to 
Subsection  6  for  short  notices  of  the  chemistry  of  the 
blood,  we  must  now  go  on  to  give  an  abstract  of 
the  doctrines  of  .lohn  Hunter  (6.  1728,  (/.  1793), 
a  task  of  no  small  difficulty.    It  is  rendered  ne- 
cessary by  the  reputation  of  the  man,  by  the 
position  which    he  justly  holds  as  a  profound 
philosopher,  and  by  the  incessant  appeals  which 
the  succeeding  generation  made  to  his  authority. 
Yet,  as  we  have  before  shown,  some  doctrines 
have    been  ascribed  to  Hunter  which  he  not 
only  never  held,  but  directly  combated  ;  as,  for 
example,  the  doctrine  of  the  essentially  inflam- 
matory nature  of  all  repair,  which  was  taught  by 
the  qiiasi-Hunterians  of  the  Borough  Schools  in 
Sir  A.  Cooper's  time.    (5t'c  cifiorcpp.  8,  9.)  But 
the  difficulty  is  this— that  in  reading  Hunter's 
works  (and  we  refer  now  especially  to  his  treatise 
on  the  Blood,  Infammalion,  and  Gunshot  Wounds, 
&c.,  dated  1793  ;    Falmcr's  cd.   1837)  v.-e  are 
perplexed  by  meeting  with    two  sets  of  incom- 
patible opinions,  which  continually  strive  for  the 
mastery.    On  the  one  liand,  he  is  a  great  theorist, 
laying  down  laws  of  life,  and  deducing  his  views 
of  the  phenomena  and  treatment  of  disease  from 
those  laws.    On  the  other,  he  is  a  practical  mail 
or  empiric,  who  confesses  that  we   have  no  a. 
priori  knowledge,  nor  anything  certain  which  is 
not  based  upon  experience,  and  who  finds  his 
laws  no  laws,  so  full  is  nature  of  cases  which 
cannot  be  reduced  under  them. 

On  the  one  hand  lie  urges  a  study  of  prin- 
ciples, and  repudiates  a  "Chinese  philosophy,' 
consisting  in  a  mere  accnmnlation  of  facts  ;  on 
the  other  hand  he  says,  most  justly  with  respect 
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to  therapeutics,  that  "  it  is  most  difficult  to  as- 
certain the  connection  of  substance  and  virtue," 
and  to  apply  this  in  practice  ;  that  this  cannot 
be  learned  tl  priori  ;  and  that  "  the  practice  of 
medicine  is  reduced  to  experiment,  and  this  not 
built  upon  well-determined  data,  but  upon  ex- 
perience resulting  from  probable  data." 

His  theoretical  view  of  the  nature  of  inflamma- 
tion is,  we  conceive,  this — making  allowance  for 
the  circumstance,  that  it  is  not  easy  to  find  in 
Hunter's  writings  on  this  difficult  subject  any 
general  proposition  which  is  not  elsewhere  con- 
tradicted wholly  or  in  part.  He  hated  definitions, 
and  declared  that  you  might  thereby  bring  toge- 
ther a  thousand  things  that  had  no  connection 
with  the  subject. 

He  believed  that  a  "  principle  of  life  "  exists 
both  in  the  solids  and  fluids  of  the  body,  diffused 
over  the  whole  of  them,  "  making  a  necessary 
constituent  part  of  them,  and  forming  with  them  a 
perfect  whole,  giving  to  both  the  power  of  preser- 
vation and  the  susceptibility  of  impression."  This 
matter  he  believed  to  be  identical  with  that  of 
the  brain,  and  continuous  with  it,  and  serving  as 
a  mode  of  communication  and  bond  of  sympathy 
between  all  parts  of  body  and  blood,  and  enabling 
each  to  affect  and  be  affected  by  the  other.  Life 
thus  existing  as  an  entity  combined  with  the 
body,  and  yet  distinct  from  it,  is  supposed  by 
Hunter  to  be  endowed  with,  as  it  were,  intel- 
lectual and  moral  faculties  ;  for  it  takes  cognizance 
of  impressions  from  witliout,  and  sets  going  vari- 
ous operations  or  "  actions"  for  definite  purposes 
for  the  good  of  the  body  in  which  it  resides. 
It  may  '-take  alarm,"  "  feel  sympathy,"  "call 
up  the  powers  of  the  constitution."    It  may  have 
"an  object"  or  purpose — in  the  situation  "of  the 
blood,  for  example.    By  its  means  "  the  whole 
powers  or  materials  of  life  may  be  called  into  the 
vital  parts  or  citadel,  whilst  the  outworks  are  left 
to  themselves  " — as  in  the  signs  of  the  beginning 
of  fever.  It  has  "a  consciousness  of  imperfection," 
or  feels  "  the  stimulus  of  imperfection  " — "  which 
produces  a  new  action — the  action  of  restora'ion." 
It  appears  capable  of  comprehending  "  necessity 
for  there  is  a  "  stimulus  of  necessity  "  which, 
according  to  Hunter,  the  blood  obeys  when  it 
coagulates  in  the  veins  of  a  mortified  limb — the 
necessity  in  this  case  being  clearly  that  of  doing 
an  action  for  the  purpose  of  hindering  the  patient 
from  bleeding  to  death.    Alteration  in  structure 
by  injury  or  by  disease  supplies  the  stimulus  of 
nnperfection  ;  the  parts  injured  or  diseased  not 
benigable  to  pursue  their  natural  mode  of  action, 
are  obliged  to  set  to  work  at  actions  of  restora- 
tion.   "Strength  and  weakness  of  the  constitu- 
tion, or  of  parts,  are  synonymous  terms  with  a 
greater  or  less  quantity  of  animal  life,  or  living 
principle  joined  with  powers  of  action."  Strength 
is  always  better  than  weakness.    Yet  "  too  much 
strength  might  act  with  too  much  power,  be- 
coming unmanageable    under    disease   that  ex- 
cites action.  "     On  the  other  hand    "  strength 
lessens  irritability."    It  is  essential  that  "  the 
powers  and  actions  should  be  well  proportioned." 
oimple  injuries  require  simple  modes  of  restora- 
tion, which  are  union  by  the  first  intention,  &c., 
and  are  imt  inflammatory,  and  do  not  call 
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t.ne  powers  of  the  constitution  to  assist  in  the  re- 
covL'ry.  Wounded  parts  in  contact  may  "mutually 
«grce  n„t  to  inilame;"  or  "  by  being  in  contact. 


there  is  a  mutual  harmony  which  prevents  their 
being  excited  to  inflammation."  "Inflammation 
is  not  a  disease,  but  a  salutary  operation,  conse- 
quent on  violence  or  some  disease."  Yet,  though 
it  is  a  "mode  of  cure  by  changing  a  diseased 
process  into  a  salutary  one,"  it  may  be  occa- 
sionally "  a  cause  of  disease."  "  Inflammation 
is  an  action  produced  for  the  restoration  of  the 
most  simple  injury  in  sound  parts,  which  goes 
beyond  the  power  of  union  by  the  first  intention." 
It  is  "a  disturbed  state  of  parts,  which  require  a 
new  but  salutary  mode  of  action  to  restore  them: 
to  that  state  wherein  a  natural  mode  of  action 
alone  is  necessary."  It  is  a  sign  of  powers, 
and  of  necessary  powers." 

So  much  for  the  purposes,  or,  as  Hunter  calls 
them,  "  motives  "  of  inflammation.  Now  for  its 
nature. 

It  is  "  an  increased  action  of  that  power  which 
a  part  naturally  possesses."    In  "healthy  inflam- 
mation it  is  probably  attended  with  increase  of 
power."    "  The  act  of  inflammation  would  appear 
to  be  an  increased  action  of  the  vessels."  This 
increase  of  action  is  evident,  not  only  in  the  solids, 
but  in  the  blood,  where  it  produces  the  sizy  coat. 
It  may  be  doubtful  "  whether  the  disposition  for 
inflammation  and  the  change  produced  in  the 
blood  arise  from  a  real  increase  of  animal  life,  or 
whether  it  is  only  an  increase  of  a  disposition  to 
act  with  the  full  powers  which  the  machine  is. 
ilready  possessed  of."    "  It  appears  to  be  cer- 
tain," says  Hunter,  "  that  it  is  either  one  or  the 
other."    In  his  text  he  "suspects  "it  to  be  the 
latter;  but  in  a  note  says,  "It  is  reasonable  to 
suppose  that  there  is  really  an  increase  of  animal 
life  ;"  and  he  supports  the  latter  view  by  this 
argument.     Breeding   women  have  sizy  blood. 
Breeding  women  require  greater  powers  than, 
usual.    "  It  would  appear  necessary  for  an  animal 
whenever  put  into  a  situation  where  greater  powers 
are  wanted,  to  have  those  powers  increased." 
Therefore  they  are  increased  in  breeding  women. 
Therefore,    the  sizy  blood  of  breeding  women 
"  should  not  be  called  inflammatory  blood,  but 
blood  whose  powers  of  life  are  increased."  The 
coagulation  of  blood  may  show  its  strength  or 
weakness.   A  firm  clot  with  cupped  surface  shows 
strength,  whereas  when  it  is  soft  and  "  lies  squat" 
in  the  dish  it  is  weak. 

Hunter  repudiated  all  "  humours  ;"  and  in  his 
system  "  sympathy  "  played  the  part  that  conta- 
minated blood  does  in  more  modern  times.  The 
blood  is  a  living  thing  ;  coagulation  is  its  action, 
as  contraction  is  of  muscle.  The  coagulable 
lymph  (fibrine)  is  the  most,  important  element  of- 
the  blood.  Blood  being  alive,  a  thin  layer  of  it 
can  unite  with  the  living  surfaces  of  a  wound,  and 
unite  thorn  to  each  other.  The  arteries  are  the 
agents  in  "every  internal  operation  in  the  machine 
respecting  growth,  natural  repair,  and  secretion." 
Any  cause  which  produces  stoppage  of  blood  in  the 
capillaries  may  be  a  cause  of  inflammation,  but  it 
docs  not  follow  that  stoppage  of  blood  is  the 
essence  of  inflammation.  Tlie  capillaries  in  this 
process  are  eiilarijed,  but  this  is  more  than  a  "com-- 
mon  relaxation,"  it  is  "  an  action  in  the  parts  to 
produce  an  increase  of  size  to  answer  particular 
purposes,"  "  an  action  of  dilatation." 

The  effects  of  inflammation  are  in  their  in- 
trinsic nature  salutary  ;  as  adhesion,  which 
unites  divided  parts;   suppuration,  which  is  u 
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leading  step  towards  healing  by  granulations  ;  and 
ulceration.     "Any  irritation  which  is  so  great 
as  to  destioy  suddenly  the  natural  opeiations  of 
any  one  part,  and  the  effect  of  which  is  so  long 
continued  as  to  oblige  the  parts  to  act  for  their 
own  relief,  produces  in  some  parts,  first  the  ad- 
hesive inflammation;  and  if  the  cause  be  increased, 
or  continue  still  longer,  the  suppurative  state  takes 
place,  and  all  other  consequences,  as  ulceration; 
or,  if  in  the  other  parts,  as  secreting  surfaces, 
then  the  suppurative  takes  place  immediately, 
and,  if  too  violent,  the  adhesive  will  succeed  ;  or 
if  parts  are  very  much  weakened,  the  ulcerative 
will  immediately  succeed  the  adhesive,  and  then 
suppuration  will  be  the  consequence." 

It  will  be  obvious  that  Hunter  took  for  his 
philosophical  basis,  like  Van  Helmont,  Willis, 
Stahl,  Mead,  and  De  Sauvages,  the  assumption  of  a 
conscious  and  intelligent  entity  ruling  the  animal 
body.    It  will  also  be  obvious  that  he  ignores 
totally  what  is  now  known  as  the  doctrine  of 
"  conservation  of  force,"  which  teaches  that  no 
movement  is  self-generated,  or  can  be  produced 
save  by  the  conversion  of  some  pre-existing  move- 
ment.   Hence  that  no  "increase  of  power"  can 
be  generated  by  mere  necessity  or  expediency.  If 
we  wish  to  realise  the  enormous  gap  which  sepa- 
rates modern  thinkers  from  the  past,  we  need  onlv 
refer  to  this  idea.   Yet  we  may  remember  that  the 
doctrine  of  a  vital  spirit  is  held  to  this  day  (see 
p.  56),  and  that  the  venerated  Front  {b.  1786,  d. 
1850),  not  only  believed  in  "independent  vital 
principles  or  agents,"  but  also  in  the  power ^of  the 
digestive  organs  to  "  form  azote  and  carbon,'  on  an 
emergencv.    {On  Stomach,  4'C.,  3rd  ed.,  1840,  p. 
xxix.)    With  such  intelligent  vital  agents,  and 
such  creative  powers,  why,  we  may  ask,  do  ani- 
mals ever  sicken  and  die  ?  ,  i,  • 
The  weakness  of  Hunter's  philosophical  basis 
was  readily  detected  by  his  contemporaries.  John 
Burns,  "  Surgeon  in  Glasgow  "  (who  first  described 
medullary  cancer    under    the  terra    "  Spongoid 
Inflammation,"  in  hisDiaserlations  on  Inflammaiion, 
Glasgow,  1800,  p.  345),  "holds  that  there  is  no 
supposition  more  directly  contrary  to  true  philoso- 
phy  and  reason    than  the  opinion  that  certain 
events  take  place  merely  because  they  are  useful. 
It  may  also  fairly  be  asked  what  is  the  sense  of 
acknowledging  a  vis  medicalrix,  if  Us  actions 
are  as  destructive  as  any  injury  or  disease  can  be 
Hunter's  writings  also  are  full  of  the  fault  o 
taking  a  metaphysical  amplification  for  a  real 
explanation.    For  instance,  if  it  be  asked  wliy 
some  parts  do  not  readily  suppurate,  the  answer  is, 
"the  lealiness  to  accept  of  the  adhesive  most 
probably  becomes  a  cause  why  the  suppurative 
inflammation  does  not  so  readily  take  place. 
It  is  well  known   that  gouty  inflammation  is 
very  violent,  and  that  violent  inflammation  nor- 
mallv  produces   adliesion  and  suppuration  ;  but 
Rout   does   neither.     Hunter's    explanation  o 
This  is  a  mere  assumption  of  the  ^''■'''"'f 
an  intelligent  vital  principle,  and  that  eHec  s  aie 
produced  because  useful.    "Adhesions     n  the 
U  he  says,  "do  -t  seem^to  be  the  >nt« 
because  none  are  produced  ;     ana,  me 
mation  is  the  onlv  thing  necessary  to  produce  uie 
ultimate  efi-ect," 'therefore  there  is  inflammation 
without  suppuration.    So  that  laws  are  no  laws 
if  it  please  "Nature"  to  set  them  aside  tor  tne 
benefit  of  the  patient ! 
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It  must  be  remembered  that  although  Hun- 
ter's great  work  was  not  fully  published  till  after 
his  death,  yet  that  he  had  been  for  more  than 
thirty  years  working  at   it,   and    during  the 
greater  part  of  his  time  lecturing,  so  tliat  his 
views  were  well  known  and  criticised  long  be- 
fore his  book  was  complete.    For  example,  John 
Pearson  (PH)ici;;/es  o/Sar</cry,Part  i., Loud. ,1788) 
objects  to  treating  the  adhesive  as  a  separate  or 
peculiar  kind  of  inflammation.    He  more  justly 
ridicules  the  doctrine  of  ulceration  by  the  agency 
of  "absorbent   vessels,"  to    which  Hunterians 
adhere  down  to  the  present  day.  Any  part  of  any 
bone,  he  said,  might  die,  and  be  separated  by 
ulceration.  But  if  this  is  done  by  the  mouths  of  the 
absorbents,  these  mouths  must  be  everywhere  ; 
and  if  so,  where  are  the  trunks  ?    Of  course. 
Hunter  was  not  popular  in  his  lifetime,  his  temper 
was  too  violent  and  contemptuous  ;  and  his  rivals 
denounced  him  as  an  innovator,  and  a  niere  phy- 
siologist.   He  was  hated  by  Benjamin  and  John 
Bell  almost  as  much  as  they  hated  each  other. 
Benjamin  Bell  in  his  System  of  Surgei-y  (6th  ed., 
Edinburgh,  1796)  describes  increased  action  of 
the  arteries,  with  spasm  of  the  extreme  vessels,  as 
the  proximate  cause  of  inflammation  ;  "a  doctrine 
whicli,"  he  says,  "  for  several  years  has  prevailed 
in  this  University."    Suppuration  is  a  fermenta- 
tion of  serum.    Adhesion  of  wounds  is  the  same 
process  as  adhesion  of  inflamed  serous  membranes  ; 
viz.,  by  "  exudation  of  the  gelatinous  parts  of  the 
blood  from  the  extremities  of  the  divided  vessels." 
This  is  "Healing  by  the  first  Intention."  Jolin  Bell, 
in  his  Discourses  on  Womds  (2nd  ed.,  Edinburgh, 
1800),  sneers  at  Hunter's  experiment  of  the  tooth 
and  cock's  comb,  wtiich  he  would  not  believe  till  as- 
sured by  his  friend  Astley  Cooper  that  it  was  a  fact 
He  is  "  at  pains  to  represent  the  improvement '. 
of  procuring  the  adhesion  of  wounds,  not  as  the 
work  of  Hunter,  but  "  as  gradual  and  silent  ; 
as  having  obtained  general  and  common  consent 
by  a  slow  communication  from  friend  to  friend, 
till  at  last  the  practice  was  fairly  established, 
and  no  man  could  fully  claim  an  improveraen^t 
in  which  every  man   had    some  little  share." 
The  doctviiie  of  primary  adhesion  was  not  uni- 
versally accepted  when  O'Halloran  {Treatise  on 
Ganyrene,  Jmpututioii,  4-c.,  Dublin,  1765)  wrote, 
for  he  treated  it  as  cliimerical,  and  first  dressed 
wounds    with    lint   and    flour  till  suppuration 
began,  then  applied  the  granulating  surfaces  to 
unite  by  the  "second  intention."    This  was  a 
great  improvement  on  the  old  plan  of  letting  a 
stump  heal  witli  a  large  cicatrix,  but  the  credit  of 
procuring  immediate  union  is  due  to  Edward  Ahm- 
son,  of  Liverpool  {On  AniftttuUon,  London,  1779), 
who  at  once  united  the  wounds  after  amputation 
and  extirpation  of  cancer.  Hunter  even  denounced 
union  in  the  latter  case  as  dangerous. 

It  is  easy  to  point  out  the  errors  of  Hunter, 
which  were  those  of  his  time  ;  but  they  do  but 
add  more  lustre  to  the  grandeur  of  his  character 
and  of  his  life  labour,  which  was  all  his  own.  He 
saw  the  necessity  of  making  pliy  sic  a  branch  of  bio- 
logy. Other  great  men  had  seen  this,  but  Hunter 
began  to  do  it.  He  saw  that  it  was  necessary,  in 
order  to  understand  disease,  that  healthy  actions 
must  be  studied,  and  this  not  in  man  only  but  m 
the  whole  organic  range,  animal  and  vegetable,  lo 
acquire  this  knowledge  he  appealed  to  the  whole 
animated  world,  aud  left  his  Museuai  as  the  record 
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of  his  work.  He  attempted  to  constriict  a  theory 
of  disease  from  a  study  of  health,  and  his  attempt 
has  ail  air  of  grandeur,  though  magnis  excidit  ausis 
for  want  of  the  proper  data.  His  permanent  claims 
to  respect  as  regards  inflammation  are  founded, 
not  on  his  philosophy  nor  his  science,  but  on  his 
great  practical  sagacity.  He  separated  "repair" 
from  inflammation  ;  he  taught  that  "  immediate 
union  "  takes  place  without  inflammation  ;  he 
laid  emphasis  on  the  distinction  between  injuries 
with  wounds  and  without,  and  the  danger  in  the 
former  that  the  blood  may  lose  its  living  prin- 
ciple ;"  he  thus  evidently  foresaw  the  basis  of 
the  antiseptic  treatment,  and,  further,  anticipated 
Sir  J.  Y,  Simpson  in  pointing  out  that  needles 
and  ligatures  tend  to  promote  suppuration  in 
wounds.  To  Hunter's  teaching  is  due  the  care  of 
English  surgeons  to  avoid  suppuration  and  promote 
healing  by  the  first  intention,  and  the  success  of 
ovariotom)-,  in  which  this  union  is  the  cardinal 
point.  His  observations  on  scabbing  point  in  the 
same  direction.  By  his  influence  chiefly,  the 
farrago  of  complex  applications  which  disgraced 
the  pages  of  the  earlier  surgeons  was  abandoned 
for  simpler  remedies. 

But  it  was  Hunter's  general  character  as  a  philo- 
sopher and  as  the  founder  of  the  Museum  which 
caused  his  memory  to  be  venerated,  and  amongst  his 
pupils  were  all  the  surgeons  who  attained  eminence 
in  London  during  the  early  generation  of  this  cen- 
tury— Abernetliy,  Sir  Astley  Cooper,  Sir  E.  Home, 
Cline,  Lynn,  Sir  A.  Carlisle,  Wilson  ;  from  them, 
the  cullus  of  Hunter  passed  to  J.  H.  Green,  Tra- 
vers,  Lawrence.  Yet  it  is  most  certain  that  they 
abandoned  one  of  their  master's  cardinal  doctrines, 
the  separation  of  repair  from  adhesive  inflammation. 

Little  advance  was  made  during  the  40  years 
which  succeeded  Hunter's  death,  and  in  which  his 
doctrines,  in  English  schools,  were  held  in  una- 
bated reverence. 

We  must,  as  matter  of  history,  not  omit  to 
notice  three  Methodist  systems,  which  appeared 
during  the  Hunterian  period.  One,  that  of  John 
Brown,  who  instead  of  contemplating  living  man 
as  made  of  flesh  and  blood,  considered  him  as  a 
compound  of  excitability  and  stimulus.  His  doc- 
trines were  taken  up  by  Rasori,  Tommasini,  Gia- 
comini,  and  the  Italian  contra-stimulant  school,  who 
divide  diseases  into  two  kinds,  sthenic  and  asthenic. 
There  was  also  the  doctrine  of  Broussais,  who  as- 
cribes all  general  disease  to  some  local  inflammation. 
Brown's  practice  was  "incendiary;''  his  chief 
remedy  brandy.    The  others  were  "  vampyres.  ' 

Subsection  3. — The  Early  Microscopic 
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Medical  theories  are  always  revolutionised  by 
new  means  of  physical  investigation.  This  is 
made  clear  by  the  influence  of  the  microscope 
on  the  doctrine  of  inflammation.  The  exist- 
ence of  the  blood  globules  was  made  known  by 
the  early  microscopists  of  the  seventeenth  century, 
and  the  circulation  of  the  blood  in  the  tails  of 
fishes  and  in  feet  and  mesentery  of  frogs  were 
demonstrated  by  Mnlpighi,  Hooke,  Leuwenhook, 
Cheselden,  and  Haller;  but  a  search  into  their 
pages  gives  us  little  that  concerns  our  special  sul)- 
ject.  Fabre,  in  1770,  repudiated  the  doctrine 
that  obstruction  could  be  the  essential  condition 
of  inflammation,  by  observing  the  freedom  with 
which  the  circulation  is  curried  on  iii  the  network 


of  capillaries,  and  how,  if  obstructed  in  one  chan- 
nel, the  current  oscillates  and  finds  its  way  by 
another.  In  his  excellent  ^ssa/s  surla  Pliysioloijie, 
Putliologie  el  Thtrapeiilique{VM\&  1770),  he  gives 
the  axiom,  '  Taction  des  nerfs  attire  le  sang  vers  le 
lieu  oil  ils  sont  stimulus,'  as  one  result  of  a  care- 
ful series  of  observations  on  the  mesentery  of  the 
frog.  Of  Hewson  and  his  labours  on  the  blood  we 
need  not  again  speak,  bat  may  observe  that  mi- 
croscopical observations  were  thoroughly  discredited 
by  Hunter,  who  believed  that  the  imagination  was 
called  in  to  supply  what  the  ej-e  failed  to  see. 
(On  ilie  Blood,  S(C.,  part  i.,  cap.  i.,  §  4.)  Nor  need 
this  be  wondered  at  when  we  think  of  Sir  E. 
Home,  and  his  observations  on  muscular  fibres  con- 
structed out  of  a  linear  series  of  blood  globules. 
iPldl.  Tram.  1818,  p.  129.)  Early  in  the  present 
century,  however,  pathologists  again  took  up  the 
task,  amongst  whom  may  be  enumerated  Wilson 
Philip,  Sir  C.  Hastings,  John  Thomson  (1809), 
author  of  the  Lectures  on  Inflammation,  Gendrin, 
and  others,  some  account  of  whose  labours  may 
be  found  at  p.  2"2  supra. 

Hastings  and  Wilson  Philip  virtually  clothe 
the  doctrines  of  Boerhaave  in  the  jargon  of  CuUen. 
They  make  inflammation  to  consist  in  a  debility  of 
the  capillaries,  followed  by  increased  action  of  the 
larger  arteries,  and  terminated  so  soon  as  the  capil- 
lary vessels  are  so  far  excited,  and  the  larger 
arteries  so  far  weakened  by  the  preternatural 
action  excited  in  them,  that  the  power  of  the  capil- 
laries is  again  in  the  proportion  of  vis  a  tergo. 
Again,  Hastings  declares  that  "  congestion  should 
stimulate,  by  its  distension,  the  blood-vessels  to 
frequent  but  ineffectual  efforts  to  carry  forward 
the  excess  of  blood  with  which  they  are  loaded." 
{On  Mucous  Membrajies,  ^c.  Land.  1820,  p.  74.) 
It  will  be  noticed  that  Hastings  and  Philip  speak 
of  action  as  if  it  were  power,  and  as  if  debility  of 
capillaries  was  cured  by  an  excitement  which 
weakened  the  arteries  ;  whilst  in  their  notions  of 
obstruction  they  are  far  behind  the  knowledge  of 
Fabre  in  the  eighteenth  century. 

Mr.  Dowler  (il/erf.  Chir.  Trans.,  vol.  xii.,  for 
1822)  holds  that  serum,  fibrin,  pus,  and  red 
globules  are  poured  out  in  inflammation  succes- 
sively as  it  becomes  more  acute  ;  and  as  the  dia- 
meters of  the  blood-vessels  are  enlarged.  But  that 
if  the  blood-vessels  of  a  part,  as  of  a  mucous 
membrane,  are  naturally  large,  pus  escapes  the 
sooner.  He  does  not  prove  that  there  are  any  open 
mouths  of  vessels,  nor  does  he  show  why  fibrin  is 
not  effused  more  frequently  than  it  is  by  mucous 
membranes. 

Dr.  B.  G.  Babington  {Med.  Chir.  Trans.,  1831, 
vol,  xvi.)  thinks  that  morbid  effusions  are  of  these 
sorts  :  1.  Mere  water  effused  in  the  form  of  vapour; 
which  he  believes  to  be  the  condition  of  the  serous 
membranes  in  health,  and  of  the  fluid  effused  in 
atonic  hydrocephalus  and  other  non-inflanmiatory 
cases.  2.  Effusion  of  "liquor  sanguinis  " — a  now 
familiar  term  introduced  by  Babington — with  less 
water  in  proportion  to  the  intensity  of  the  inflam- 
mation. He  believes  that  in  the  majority  of  cases 
serum  is  not  effused  per  so,  but  formed  by  a  de- 
position of  the  fibrin  from  tho  liquor  sanguinis-  and 
that  wherever  serum  is  effused,  fibrin  will  be  found 
somewhere  near,  either  as  flakes  in  thosanim,  or  as 
false  membrane,  or  as  gelatinous  exudation,  holding 
the  serum  in  its  meshes;  and  that  the  fibrin  is  not 
observed  oftcner,  because  its  quantity  is  so  small 
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when  compared  to  that  of  the  albumen.  3.  That 
nevertheless,  serum  really  albuminous  may  be 
secreted  without  iibrin.  4.  As  pus-serum  in 
which  very  minute  particles  of  librin  are  suspended 
—  Hodgkin  denying  that  the  globules  of  pus  re- 
semble those  of  the  blood,  and  affirming  that  they 
are  altogether  irregular. 

Amongst  writers  of  this  period  we  find  Herbert 
Mavo,  in  his  Outlines  of  Pathology,  1H36  (p.  431), 
stating  his  opinion  that  the  chief  change  ni  inflam- 
mation is  a  stagnant  condition  of  the  blood  in 
relaxed  capillaries,  the  distinction  of  red  particles 
from  liquor  sanguinis  being  lost.     He  says  that 
Gendrin's  observations  on  the  effects  of  inflam- 
mation excited  by  a  burning-glass  in  the  frog's 
foot,  "  simplify  the  theory  of  inflammation,  and 
satisfactorily  explain  the  alliance  of  all  its  fad- 
ing phenomena.     The   initiatory   effusion,  he 
goes  on  to  say,  "  of  serum  and  lymph,  dependent 
upon  the  visible  obstruction  of  tiie  circulation— the 
lymph  the  same  substance  with  attenuated  inflam- 
matory fibrin— the  consequent  occasional  mixture 
of  blood  with  lymph— the  formation  of  pus  secon- 
dary to  and  later  than  the  secretion  of  serum  and 
lyn,ph"_(Gendrin  believed  he  saw  the  conversion 
of  blood  corpuscles  into  pus,  and  their  exudation 
as  such,  an  interesting  observation  when  compared 
with  Cohnheim)— "the  solid  particles  m  pus,  al- 
thouBh  larger,  yet  of  the  same  remarkable  figure 
with  those  of  the  blood,  and  doubtless  the  same 
enlarged- the  occurrence  of  blood  in  pus— the 
organisation  of  lymph  by  extension  of  vessels 
some  at  first  containing  pus,  others  a  thick  red 
liquid— and  lastly,  inflammatory  gangrene,  pro- 
ceeding from  the  vessels  being  in  certain  cases 
irrecoverably  obstructed— are  phenomena,  Avhich 
may  be  declared  to  be  now  grouped  under  one  law. 

We  have  already  mentioned  Macartney  {see 
p.  9  supra).^^  vindicating  the  Hunteriau  dociririe. 
In  his  "Treatise  on  Inflammation  ne 
extends  Celsus's  definition  by  adding  a  filth 
article  viz  ,  "  an  alteration  or  suspension  of  the 
natural  secretim.s  of  the  part."  He  then  accounts 
for  each  of  the  symptoms  (p.  15),  attributing 
the  "  heat  "  more'  to  "  the  state  ot  local  or 
organic  sensibility  of  the  parts  than  to  the  con- 
dition of  their  arteries,  as  regards  circulation  or 
secretion."  ■  The  "redness"  is  due  he  says,  to 
the  dilatation  of  minute  arteries  which  before  con- 
tained only  serum.  The  "  pain "  is  connected 
with  the  increased  sensibility  which  always 
accompanies    an   increased   blood-supply   (as  in 
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"swelling"  is  sufficiently  obvious.  "Secretion 
of  every  kind,"  he  says  (p.  21),  "is  stopped  when 
parts,  either  internal  or  external,  are  excessively  in- 
flamed. Even  the  secretion  of  pus  ceases  when 
an  abscess  or  ulcer,  or  an  issue,  is  stifiering  a 
severe  degree  of  inflammation."  But  on  He 
other  hand,  he  says  (p.  '^6  >,  "  I  shall  show  that 
when  all  irritation  is  removed  from  an  ulcer,  set  n 
issue,  or  abscess,  that  the  formation  of  pus  eithei 
diminishes  or  ceases  altogether.'  . 

But  the  distinctive  opinion  on  w  iicti  tn  ^ 
author's  theories  are  grounded  (p.  l^^U),  is  u  . 
the  "organic  consciousness,"  the  Beuse  wh  ch 
remains  after  the  cmmections  of  apart  with  tit 
individual  consciousness  have  been  cut  oir  d> 
dividing  the  spinal  nerve  —  in  other  words  tlie 
aotion  of  the  sympathetic  system — 's  the  proxi- 
mate or  essential  cause  of  inflammation.  He 


considers  that  an  "organic  sense  of  vacuity  is 
the  cause  which  produces  inflammation  of  closed 
cavities  which  have  been  suddenly  emptied  ;  e.g., 
in  the  case  of  peritonitis  following  tlie  evacuation 
of  an  ovarian  sac,  or  cystitis  following  the  removal 
of  a  stone.     He  proposes  (p.  11 7)  to  call  ihe  effect: 
of  the  working  of  the  aympalhetic  system  with  re- 
gard to  the  non-muscular  tissues  of  the  minute' 
arteries,  lone,  or  tonicity.    But  he  explains  that 
this  is  to  mean  a  state  of  dilatation  quite  as  much, 
or  more,  than  a  state  of  contraction;  and  considers- 
that  these  arteries  have  three  states  as  regards: 
size  :  (1)  their  middle  or  ordinary  state  ;  (2)  their 
excited,  or  dilated  (tonic)  state  ;  and  (3)  their, 
passive  or  contracted  (collapsed)  state.    In  proof: 
that  contraction  of  the  vessels  is  a  passive,  and  not. 
a  tonic  state,  he  refers  to  the  condition  in  which 
arteries  as  well  as  muscles  and  other  structures  re- 
main after  death;  it  being  difficult  to  force  injection 
into  the  minute  vessels  until  decomposition  is 
about  to  commence.    The  opposite  of  this  state  he 
considers  to  be  the  dilatation  and  proportionate  m- 
crease  of  strength  which  takes  place  in  the  arteries 
in  phlegmonous  inflammation.  Nevertheless,  though 
we  are  told  that  the  "  organic  sense  of  injury  or 
danger,  modified  according  to  the  causes  which 
produce  it"  (p.  130),  is  that  which  induces  this 
tonic  dilatation,  and  therefore  the  inflammation,, 
yet  that  the  local  abstraction  of  blood  (p.  152),  is 
intended  "  to  make  such  an  impression  on  the  sensi- 
bility of  the  part  as  will  produce  a  contracted  or 
diminished  state  of  the  arteries,  by  which  less- 
blood  is  permitted  to  circulate  in  the  vesssls  im- 
mediately concerned."    And  this  is  said  to  be 
due  to  a  law  of  tonic  action  :  the  abstraction,  ot, 
blood  "creates  that  organic  consciousness  of  va- 
cuity which  always  produces  a  tendency  to  con- 
traction." 

The  great  share  taken  bv  the  nervous  system  m 
inflammation  is  well  illustrated  (p.  6)  by  the  fact 
that  animals  are  liable  to  the  active  iorms  of  the 
affection,  and  the  constitutional  disturbance  caused 
by  it,  in  proportion  to  the  perfection  of  their  ner- 
vous systems;  man  being  the  greatest  sufferer.  _ 
The  treatment  recommended  by  this  author  is 
directed  "  to  diminish  the  force  of  the  heart,  and 
give  the  disposition  to  the  small  arteries  to  go 
into  the  contracted  state;"  and  to  reduce  sensi- 
bility, to  restore  secretions,  and  to  induce  pleasant 
or  comfortable  sensations.  The  use  of  opium,  ice, 
irrigation,  and  water-dressings  are  especially  advo- 
cated ;  the  applications  being  usually  modihed 
according  to  the  sensations  of  the  patient 

In  fact  if  we  survey  the  period  from  J.  Hunter  s 
death  down  to  1838,  we  shall  find  the  key-note 
of  the  prevalent  doctrines  in  the  following  quota- 
tions. Thomson  assumes  it  to  be  "knowledge 
acquired  by  experience."  and  the  "  truth  of  which 
is  universilly  acknowledged,"  tliat  "  inflammation 
iuis  its  principal  seat  in  the  capillary  vessels.  ^Aiid 
Caleb  Ilillier  Parry  declares  that  there  is  one 
component  or  constituent  part,  winch  is  pnmarily 
attVcted  in  that  morbid  change  called  inflammation. 
*  *  There  can  be  no  doubt  that  such  a  part  exists, 
and  that  this  is  the  Capillary  System  ''  _( 
logy  and  Therapeutics,  2iid  ed.,  p.  81,  18-0.) 

Subsection  4.-The  '-Cell"  Doctrine 
Period. 

But  there  is  no  finality  in  medical  theory,  and 
the  new  biological  doctrine,  called  tiie  cell  theory, 
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sonn  gavo  a  iieiv  face  to  theories  of  inflammation. 
In  iSiii  Sciileiden  published  liis  observations  on 
the  essential  structure  of  plants,  and  was  very  so(in 
followed  hy  Schwann,  who  demonstrated  that  one 
and  the  same  plan  rules  the  original  composition  of 
animals.  Both  plants  and  animals  are  composed 
of  myriads  of  units,  or  cells,  each  enjoying  a  life 
of  its  own  (as  Borden  had  shown)  though  all  sub- 
ordinated to  the  general  life  of  the  individual. 

Schwann's  cell  theory  takes  for  its  starting- 
point  the  existence  of  a  soft  structureless,  or  granu- 
lous,  substance,  such  as  that  of  the  early  embryo  in 
the  ovum,  or  that  nutritive  material  effused  from 
the  capillaries  into  the  interstices  of  all  tissues. 
This  is  called  hlaslema  or  ci/toblasiema.    In  this, 
he  says,  there  appear  in  due  course  granules  ; — 
granules  by  growth  or  by  coalescence,  form  small 
bodies  called  nuclei  ; — on  a  nucleus  there  forms  by 
precipitation  a  membrane,  projecting  from  it  like 
the  glass  of  a  watch,  called  the  cell  membrane ; — 
and  thus  is  formed  a  nucleated  cell.     Cells  mav 
continue  isolated,  as  the  blood  lymph  and  pus 
corpuscles  ;  they  may  cohere  by  their  edges  to 
forra  a  pavement  or  superficial  layer,  as  cuticle  or 
epithelium  ;  they  may  coalesce  with  the  remaining 
cylublastema  into  a  solid  mass,  as  bone  or  cartilage; 
they  may  elongate  and  split  into  fibres,  as  the  are- 
olar tissue  ;  or  they  may  elongate,  and  coalesce  by 
their  extremities  to  form  tubes,  such  as  those  which 
contain  the  peculiar  strbstance  of  muscle  and  nerve. 
"  Thus,"  sfeiid  Dr.  J.  Hughes  Bennett,  "nutrition  in 
all  organised  beings  consists  in  the  formation  of  a 
cytoblastema,  in  which  nucleated  cells  are  formed, 
•which  are  again  developed  into  different  textures, 
or  made  subservient  to  the  process  of  secretion." 

We  must  add  that  this  aspect  of  the  cell  doc- 
trine, which  taught  free  cell  development  in  a 
blastema,  was  soon  called  iu  question,  though 
most  ably  applied  to  pathology  by  Hughes  Bennett 
and  Lebert;  and  the  development  of  cell  from  cell, 
either  by  fissure  or  division,  or  budding  or  endoge- 
nous multiplication,  was  held  the  more  orthodox 
view. 

The  cell  theory  soon  attracted  the  attention  of 
the  zealous  observers  who  were  then  at  work  with 
the  new  instruments  made  by  Smith  &  Beck,  Ross 
and  Powell,  as  Kiernan,  Owen,  Bowman,  \\. 
Addison,  Tomes,  Quekett,  the  Goodsirs,  Hughes 
Bennett,  Rnine}-,  Wharton  Jones,  Tojnboej  and 
Paget,  the  last  of  whom  published  in  ]0'12  an 
admirable  Report  on  the  Results  ohtainnl  t,y  the 
use  of  the  Microscope  in  the  study  of  Iluman 
Analomr/  and  Plnjsioloy;/,  and  distinguished  him- 
self as  a  lucid  historian  of  the  labours  of  others, 
before  his  own  labours  were  made  public  in  his 
Hunterian  Lectures.  One  of  the  most  eminent 
workers  was  Mr.  Gulliver,  the  translator  of 
Gcrier's  Genend  and  Minute  Anatomy,  Lond., 
Jii'lL,  and  the  editor  of  Ilcwson's  works,  whose 
"anie  has  honourable  mention  in  any  account  of 
nia-roscopic  pathology.  Dr.  J.  S.  Goodfellow,  too, 
aeserves  pniise  for  his  translation  of  J),ivid  Gruhy's 
OLservatiunes  Microseopicce  ad  Morpholoniam  Pa- 
tMo;i,cam.  (Vindoboni;c,  IIMO,  Trans,  in  Micro- 
scoptral  Journal,  l!M-2.) 

As  a  s[)(.cimen  of  the  application  of  the  cell  theory 
to  the  doctrine  of  inllannuation,  we  may  take  the 
Clearly-written  work  of  the  able  and  indefati-able 
pathnlng.st,  .J.  Hughes  Bennett,  whose  Trcat?sc.  on 
^•>Jlnm.mation  {\V,\o.^)  ig  intended  to  demonstrate 

.       •"•"cess  ia  a  modificutiou  of  the  functions 
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of  nutrition,  as  explained  by  the  doctrine  of  cyto- 
genesis,  i.e.,  cell  development.  Dr.  Bennett 
(p.  74)  compares  the  contraction  and  subsequent 
dilatation  of  the  capillaries  with  which  inflannna- 
tion  commences  to  spasms  and  paralysis  of  muscular 
tissue.  The  enlargement  of  the  vessel  permits  a 
larger  quantity  of  blood  to  enter  it,  while  ii 
corresponding  increase  of  tenuity,  together  with 
"  increased  vital  attraction  "  of  the  tissues,  permits 
not  merely  of  cjfusion  of  serum,  but  of  "  exuda- 
tion of  liqnnr  sanguinis;"  and  this  last — not  any 
mere  vascular  or  nervous  distm-bance — constitutes 
inflammation. 

"The  blood- plasma  exuded,  the  textures  im- 
prisoned in  it  may  die  and  pass  into  decompo- 
sition rapidly,  constituting  mortification;  or  nieu'c 
slowly,  causing  ulceration.  On  the  other  hand,  it 
may  assume  an  active  power  of  growth,  in  which 
case  different  kinds  of  nucleated  cells  are  formed, 
\yhich  either  remain  isolated  or  pass  into  organisa- 
tion of  tissue.  Inflammatory  softening  is  caused 
by  the  formation  of  exudation-cells  ;  organisablo 
lymph  by  the  formation  of  primitive  filaments, 
mixed  with  plastic  corpuscles;  and  suppuration,  by 
the  formation  of  purulent  matter  corpuscles.  When 
there  has  been  loss  of  substance  the  exudation 
passes  partly  into  purulent  matter  and  partly  into 
cellular  tissue,  and  sometimes  into  other  elementary 
textures.  This,  however,  always  by  the  process 
of  cytogenesis.  Occasionally  the  exudation  isab- 
sorbed,  either  directly  before  its  coagulation,  or 
more  commonly  after  this,  by  the  disintegration  of 
the  isolated  and  temporary  corpuscles  which  are 
formed,  so  that  the  coagulated  blood-plasma  is  again 
rendered  fluid  and  molecular,  and  capable  of  re- 
entering the  vessels.  These  different  results  con- 
stitute the  subsequent  phenomena,  or  terminations 


of  inflammation."    (P.  72.) 


There  are  three  factors  (says  H.  Bennett)  which 
determine  the  fate  of  an  exudation.  1st  the 
surrounding  tissue?.  Thus  the  plasma  effused  into 
the  neighbourhood  of  cellular  tissue,  bone,  divided 
nerve,  serous  tissue,  may  be  converted  into  similar 
tissues  respectively.  2ndly,  the  vital  power  of  the 
whole  organism;  thus,  in  scrofula  and  debility,  the 
development  may  be  feeble  or  abortive.  3rdly 
rapidity  of  the  e.'cudation  favours  its  transformation 

into  one  of  the  three  kinds  of  isolated  corpuscles  

viz.,  exudation,  plastic,  or  pus-cells.  If  the  process 
is  slow,  the  plasma  exuded  has  an  evident  ten- 
dency to  pass  into  a  higher  state  of  organisation- 
and  in  extreme  cases,  to  produce  hypertrophy  bv 
forming  tissues  identical  with  tiiose  c-iisting  in  ii 
nornuil  state. 

With  regard  to  the  proposed  substitution  of  the 
term  anormal  nutrition"  for  "inflammation," 
Dr.  Bennett  remiirks  (p.  70)  that  "the  term  if 
correct,  can  only  alfect  the  results  of  inflammation 
and  not  inflammation  itself.  But  what  is  infhim- 
ination  unconnected  with  exudation  ?  Dr.  Alivon 
directly  tells  us  that  he  can  form  no  idea  of  infl^nu- 
mation  uiiooimectod  with  effusion.  Jf  we  take 
away  the  results,  we  have  only  congestion  or  the 
early  phenomena  remaining,  to  which  we  can  never 
apply  the  term.  But  it  is  evidently  erroneous  to 
s|ilit  one  process  into  two;  and  to  call  tlio  first  part 
the  cause,  and  the  other  the  result.  Besides 
where  shall  the  division  be  made.?  Who  has 
ever  thought  in  healthy  nutrition  of  making  such 
disiinctions  ?  The  whole  is  one  process,  consis' 
uig  essentially  in  the  exudation  of  blood-plasma 
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and  of  its  sulisequent  transformations,  and  so  it  is 
maintained  in  '  anormal'  nutrition;  tlie  exudation 
and  subsequent  clianges  are  one  process  also.  " 

Not  only  do  "  cells"  possess  power  of  develop- 
ment, but,  as  was  shown  by  the  Brothers  Goods.r 
in  1842  (Anatomical  and  Pathological  Observa- 
<.-o«.,  Edinburgh,  1845),  they  have  powers  of  de- 
struction of  neighbouring  tissues,  and  are  agents  "! 
the  work  of  absorption.    As  they  grow  m  the  in- 
terstices of  an  inflamed  tissue  or  on  an  ulceiating 
surface    "  the  subjacent  tissues   also  disappear, 
either  by  previous  solution  and  subsequent  absorp- 
tion by  the  properties  and  powers  o  thelormer,or 
under\he  peculiar  circumstances  of  inflammamT 
action,  by  the  more  vigorous  growth  of  the  foin  e 
monopolising  the  resources  of  the  part,  the  latter 
dissolving  and  disappearing  by  the  usual  channels 
of  the  returning  circulation  more  rapidly,  but  ac- 
cording to  ordinary  laws."     The  view  here  given 
of  the"  destructive  power  of  an  actively  growing 
cell-structure,  on  a  part  in  contact  whose  vita  ity  s 
imm  red  was  well  shadowed  forth  by  that  able 
Tgeon  ABton  Key  in  WiZ  iOn  Vtceraf...  of 
Joints,    Med.Chir.  Tm^s.,  vol.  xviii.)-  who  de- 
scribed the  ulceration  of  cartilages  as  effected  bj 
the  vascular  granulation  layer  which  covers  its 
:;yce  in  an  'advanced  stage  of  w  "te  -el  -g 
Mieiohert Delnthimmatwne  ossmm,S(c., Bevol,itiM) 
well  described  the  absorption  of  bone  m  contact 
vi  h  a  sequestrum  as  the  work  of  the  reddish, 
;  htly  tenacious,  gel^t|^^nous  matter  which  grow 
i„  the  medullary  and  Haversian  ^a^^^^^;  f/^^^'^P^^ 
of  the  living  bone  which  adjoins  the  dead,  louies 
nnd  D  Mo^-gan  afterwards  pointed  out  the  absorp- 
tion of  the  fangs  of  temporary  teeth,  as  efFected 
ly  a  granuh,tiou  layer  beneath  them  and  of  he 
Istant  hollowing  out  and  renewal  o  l.vmg  bone 
hv  the  same  means.    {Phd.  Trans.  1 8o2.) 
^In  1841  Toynbee  published  his  researches  on 
tbe  non-vascularity  and  -ode  of  nutrition  of  car- 
tilaee  and  other  structures  {Flnl.  Turns.  liHi.), 
and  in  1842  John  Goodsir  delivered  his  lecture 
Tn  the  structure  and  economy  of  bone  (see  "^^c. 
published  in  1  845 ),  followed  next  year  by  Tome  g 
description  of  the  structure  ot  bone,  in  lodd  and 
Bowma^s  Fk.siological  An.Uo.y.    H  LebeJ  in 
1845  (Fhysiologie  Palholoyique,  vol.  i.  p.  liJ) 

T-BdSat?^S=^^= 

W  tis  e  Thes7developments  of  the  cell  theory 
faTd  the  foundation  ^r  a  revolution  m  pathology 
HUherto  as  we  have  seen,  the  pathologists  both 
Sti:  p^lmicroscopic  and  of  the  ea^y  m.ciysco^ 
schools  had  concerned  themselves  with  the  action 
of  vessse Is-''  and  supposed  the  arteries  and  absor- 
ints  to  be  the  agents  in  building  up  and  de- 
,;1  the  form  and  duration  of  the  tissues. 
'l^Trcel  t Lory  was  the  means  of  deposing  the 

??;::£?4ss.^'a„dind«^ 

'T^  ^'"t  dlnThe  w  ds'f  Schwann  (preface, 
^'"Vdu  d  »3  llechoed  by  Goodsir  (0« 
op.  '^'-''^'^'^^^  tissues  are  really  extra- 

Boiw,  loc.  cit.)  that  au  I 

vascular;  t-^^^;;'  i/ft  of  nourishment,  and 
more  minute  'i^.t'l'^^^r^.gh  material  and  scnd- 
,,ea:er  power  «  ^^^^^^^^  i,  one  of  degree, 

ing  away  old ;  but  tlie  g  t  tiiirty 
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of  Joints,  1834)  refused  to  admit  the  possibility  of 
ulceration  of  cartilage  by  any  other  means  than 
its  own  vessels,  though,  like  an  honest  man,  lie 
afterwards  acknowledged  that  such  vessels  might 
not  exist.  (Life  of  Jirodie,  by  C.  Hawkins,  18Go, 
vol.  ii.  p.  218.)  .  . 

Pursuing  our  sketch,  we  must  next  notice  the 
remarkable  researches  of  W.  Addison,  of  Malvern 
who  (Lond.  Med.  Gaz.,  Dec.  18,  1840,  p.  44/ ) 
demonstrated  white  corpuscles,  known  to  Hewson 
and  Senac  {leucocytes  or  sarcopTiytes)  in  the 
buffy  coat,  and  soon  afterwards  {ibid  Jan., 
1841  p.  689)  their  presence  in  the  capillaries; 
their'  accumulation  in  the  inflamed  capillaries 
of  the  frog's  foot ;  their  sluggish  adherence  to 
the  sides  of  the  vessel,  whilst  the  red  globules 
move  on  in  a  rapid  stream  in  the  centre. 

In  the  same  year  {Med.  Gaz.,  July  23),  and 
more  fully  in  his  Principles  of  Medicine  Voio. 
Dr   C   J    B    Williams  announced  the  lull  sig- 
nificance of  that  behaviour  of  the  white  corpuscles 
which  is  only  just  beginning  to  be  understood  after 
thirty  years  of  neglect.  The  microscopical  research 
which  led  to  this  discovery,  which  the  time  was 
not  ripe  to  receive,  was  unusually  caretu  ;  but 
Dr  Williams  was  not  freed  from  by  the  pathology 
of  Boerhaave  and  Himter,  and  believed  that  the 
chief  phenomena  of  inflammation  were  referable 
to  obstruction  of  debilitated  capillaries  by  blood 
rendered  viscid  by  unusual  abundance  of  white 
corpuscles,  together  with  increased  action  of  the 

Mr.  Gulliver  (Lectures,  Med.  Times  and  Gaz., 
1862,  vol.  ii.),  justly  adverts  to  the  embryonic 
character  of  the  white  corpuscles,  and  their  import- 
ance in  the  work  of  development.  _ 

Just  so,  the  eminent  pathologist  H.  Lebert,  in 
his  Physiologie  palliologique   (Pans,  184o),  de- 
scribes all  that   Dr.  Williams  saw,  but  afhrma 
that  there  is  no  escape  of  globules  in  the  exudation 
of  inflamed  capillaries  without  rupture;  that  tlie 
cell  elements  found  in  inflamed  tissues  are  formed 
in  them,  out  of  the  exuded  liquid  which  serves  as 
blastema,  and  do  not  pre-exist  as  such  in  he 
vessels.    Lebert,  in  speaking  of  the  pathology  of 
leTs,  describes  their  formation  from,  the  aggrega- 
ti  n  of  granules,  and  gives  descriptions  of  the 
whUe  blood  corpuscles,  of  pyoid  granular  globu  es 
een  active  in  the  vessels  of  an  inflamed  part 
and  of  pus  corpuscles,  as  so  many  entirely  distinct 
Sties  althou'gh  the  difl:erence  between  thein  in 
his  drawings  is  almost  imperceptible.     In  Ins 
^Lt  AnLnie  pathologique    (Pitns,    8o/)  he 
s  ill  denies  the  influence  of  the  white  globules  iix 
Sammation,  describes  the  formation  of  globules 
I  as  free  cells  outside'  the  vessels,  and  attributes  e..- 
'  udatioii  to  increased  pressure  in  the  caFiHaru-s, 
combined  with  increased  attraction  hetwee  the 
blood,  the  capillaries,  and  the  cxtravasculai  tissue, 
for  which  last  item  Virchow  is  quoted.  _ 

But  to  return.  Hitherto  the  application  ot  ne  : 
cell  doctrine  to  pathology  had  consisted  in  w  mt^ 
we  may  call  interstitialism-iU  notion  that  ex  ida- 
tion  of  unhealthy  liquor  sanguinis  ^  Jaco 
into  the  interstices  of  tissue,  where,  '"^"^'"^^ 
erving  for  nutrition,  as  in  health,  it  se  up  a  iiev^ 
interstitial  cell  growth,  which  ^» 
T  rhert  expressed  it,  the  corner-stone  ot  a  new) 
^iogt:^;  :^fice.  'All  tlie  writers  «  ^ 
lughes  Bennett,  in  his  adniirable  '"'^^  "J 
CuiL-  (Edinburgh,  1849),  Walshe,  On  CancC 


(London,  I84C),  and  Lehert,  Maludies  CMccrezises 
(Paris,  lUal),  lield  the  same  doctrine.  Theory 
had  advanced  from  the  contemplation  of  action  of 
vessels  to  the  behaviour   of  exudation  outside 
vessels;  but  there  was  yet  a  further  step  to  be 
made,  and  that  was  the  behaviour  of  the  elemen- 
tary constituents  of  the  inflamed  tissues  them- 
selves, and  this,  which  had  been  slightly  sketched 
by   Goodsir,  was  fully  demonstrated  b}'  Red- 
fern  in  his  paper  on  the  Anormal  Nutrition  of 
Cartilage,  and  on  the  Healing  of  Wounds  of  Car- 
tilage \Edinburgh  Monikl^  Journal  Med.  Sci., 
]850  and  1851 ).     Redfern  showed  that  all  the 
accidents  of  inflammation  cannot  be  present  in 
cartilage,  because  it  has  no  nerves,  no  pain,  no 
vessels,  and  no  exudation;  but  that  when  exposed 
to  injuries  or  conditions  which  excite  inflammation 
elsewhere,  it  displays  a  constant  series  of  changes 
in  its  intimate  structure.    These  consist  of  rapid, 
irregular,  and  degenerate  growth  of  the  cells, 
ending  in  disintegration,  and  in  degeneration  of 
the  intercellular  structure. 

We  must  next  notice  Paget's  Lectures  on  Surgi- 
cal Pathology,  delivered  between  18i7  and  1852 
at  the  Royal  College  of  Surgeons,  and  published 
separately  in  1853,  a  work  which  it  is  a  pleasure 
to   look  back  upon  for_the  eloquence  and  the 
vigorous  power  exerted  by  the  author  in  general- 
ising, harmonising,  and  refining  the  existing  mass 
of  fact  and  theory.    The  author  denies  the  pro- 
priety of  looking  to  one  condition  only  as  essential 
to  inflammation.    As  there  must  be  in  health  a 
proper  quantity  of  blood,  of  healthy  quality,  witli 
due  influence  of  nerves,  and  with  integrity  of 
structure  —  in  inflammation  all  these  conditions 
are  altered.    The  quantity  of  blood  is  increased, 
as   we  have  before  quoted   {supra,  p.  25),  and 
he   denies   that  this  increase  can  arise  merely 
from  the  altered  mechanical  conditions  of  the 
blood-vessels,  but  must  depend  on  some  alteration 
in  the  mutual  relations  of  the  blood,  the  vessels, 
and  the  parts  around.    That  the  quality  of  blood 
IS  altered,  he  takes  for  granted;  but  cannot  assent 
to  the  view  which  ascribes  to  the  blood  viscidity 
arising  from  excess  of  fibrine  or  of  white  corpuscles. 
That  the  nervous  influence  is  disturbed  he  also 
assumes.     And  with   regard   to   the  inflamed 
tissue  itself,  he  calls  attention  to  a  double  source 
of  change:  one  interstitial,  kom  the  intrusion  of 
exuded  fluid,  and  the  changes  it  undergoes,  and 
Its  cfl'ects  in  blighting  the  natural  tissues;  the 
other  tcxlitral,  consisting  in  the  degeneration  of 
t.ie  affected  tissues  themselves.    Paget  takes  any- 
tnmg  but  a  high  view  of  inflammation,  as  if  it  were 
an  exaltation  of  vital  or  formative  force;  on  the 
contrary,  he  regards  it  as  one  of  depression  of  the 
true  nutritive  forces,  and  degeneration  of  tissue; 
Whilst  whatever  formative  force  is  exerted  is  in 
tne  production  of  the  lowest  and  most  transitory 
kmds  of  tissue. 

I  must  now  hasten  to  consider  the  ideas  of 
virchow,  whose  vigour,  audacity,  and  consistency 
«oon  g.imed  f„f  Cellular  Pathology  (1850)  as 
peedy  an  acceptance  as  was  possible  for  anythincr 
«"/evolutu)nary  and  destructive  of  settled  doctrine! 
H's  postulates  are  the  existence  of  cells,  as  the 
'vmg  units  out  of  which  all  structures  are  deve- 
loped, each  cell  the  centre  (as  Ooodsir  has  shown) 
tiir'"!  "^"j""  <^''*'^''^''  which  it  maintains  in  struc- 
"iral  and  functional  activity,  by  its  power  of 
puuctiiig  nourishment ;— every  cell  derived  from 
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a  pre-existing  cell— no  such  thing  as  free  cell 
development,  M  independent  generation;  omnis 
(xllula  e  cellula.    In  inflammation  the  livin"  cell 
is  the  part  afi'ected — its  chemical  and  nutntive 
processes,  and  its  attraction  for  the  contents  of 
the  blood-vessels.  The  vessels  are  not  in  a  state  of 
increased  action;  on  the  contrary,  they  are  dilated 
from  paralysis.    No  corpuscles  can  pass  through 
their  walls  without  rupture.    "Inflammation  in 
all  vascular  parts  begins  with  hyperaeniia,  but  the 
hyperaemia  is  not  the  'essential  and  determining 
cause.'     If  it  were,  the  inflammatory  changes 
should  be  greatest  in  the  immediate  vicinity  of  the 
blood-vessel;  whereas,  in  injury  of  the  cornea  f(ir 
example,  the  focus  of  inflammation,  is  not  next  the 
vessel,  but  at  the  spot  where  the  injury  is  com- 
mitted." There  is  no  such  process  as  inflammatory 
exudation,  considered  as  an  act  beginning  from  the 
vessels.    The  vessels  under  pressure  transude  mere 
serum,  but  the  so-called  inflammatory  exudation  is 
a  proliferation  of  the  cells  of  the  inflamed  tissue — 
"  material  which  has  been  generated  in  the  in- 
flamed part  itself  through  the  change  of  its  con- 
dition." Neither  is  there  such  a  thing  as  blastema 
as  a  result  of  exudation.     It  is  the  coniieetim 
tissue  that  is  the  true  seat  of  inflammation.    It  is 
this  tissue  whose  cells  in  a  state  of  active  pro- 
liferation constitute  the  so-called  exudation,  and 
whose  continued  proliferation  in  a  degraded  form 
constitutes  suppuration  in  the  deep  textures,  whilst 
epithelium  is  the  source  of  it  on  surfaces. 

We  must  observe  that  the  connective  tissue' 
plays  a  very  important  part  in  Virchow's  doctrine. 
It  includes  the  passive  tissues  of  the  body,  i.e., 
common  cellular  or  areolar  tissue,  fibrous  tissue, 
ligament,  tendon,  bone,  and  cartilage.  It  is  uni- 
versally diffused,  is  composed  of  cells,  and  is  per- 
vaded with  cavities  and  canaliculi  like  those  of 
bone,  for  the  universal  difl'usion  of  nutriment; 
and  it  constitutes  the  true  Ijlastema,  the  general 
source  of  new  cells  and  growths  for  the  whole 
body.  It  is  very  doubtful  whether  muscle, 
nerve,  or  vessel  ever  suppurate;  more  probably  it 
13  the  elements  of  connective  tissue  everywhere 
penetrating  them.  The  other  great  seat  of  in- 
flammation and  suppuration  are  the  epithelial 
surfaces. 

But  perhaps  the  greatest  amount  of  subversion 
of  established  notions  is  to  be  found  in  Virchow's 
doctrine  of  "  fibrinous  exudation  "  or  "adhesive 
inflammation/'  and  in  his  views  of  the  source  of 
the  fibrine  in  "inflammatory  blood," 

If,  for  the  sake  of  comparison,  we  turn  to  the 
Pathological  Anatomy  of  Rokitanskv,  the  great 
light  of  the  Vienna  School  (published  1842-4  6 
Trans,  hylhe  Sydenham  Soc.  1855),  we  find  exuda-! 
tioii  of  blood  plasma  looked  upon  as  the  climax 
and  test  of  the  inflammatory  process.  It  is  re- 
garded as  a  consequence  of  the  thinning  and  per- 
meability of  the  walls  of  blood-vessels,  produced 
by  their  distension.  Why,  it  is  asked,  does  the 
exudation  in  inflammation  of  mumbranes  only- 
take  place  on  their  surface  and  into  their  cavities 
with  slight  serous  infiltration  of  the  inflamed  stnic- 
tnro  itself?  "This  problem,"  says  Rokitanskv, 
"like  that  of  Johannes  Muller,  as  to  natural 
secretions  aft'ecting  the  free  surfaces,  is  only  to  bo 
solved  upon  the  ground  of  less  resistance  being 
offered  in  this  direction." 

On  the  contrary,  Virchow's  doctrine  is  tliat  the 
fibrinous  matter  found,  in  pleurisy  for  example  is 


INFLAMMATION. 


68 

not  a  transudntion  from  the  liquor  sanguinis,  an 
overflowing  plasma,  but  a  creation  of  the  inflamed 
part  itself.  In  inflammations  (catarrhs)  of  mucous 
membranes,  the  mucus  is  a  product  of  the  epi- 
thelial cells  of  the  inflamed  surface;  and  there  are 
only  special  regions  of  mucous  membrane  where 
fibrinous  flakes  are  conmionly  found  in  inflamma- 
tion. Just  so,  fibrinous  exudation  is  not  a  property 
common  to  all  inflamed  tissues,  but  to  a  limited 
number;  the  serous  membranes  especially;  and 
certain  mucous  membranes  (as  the  trachea)  if  ihe 
irritation  be  violent. 

If  we  turn  to  the  subject  of  inflammatory  blood, 
we  find  Ilokitansky  dilating  on  the  diseased  con- 
dition or  erases  (or  dyscrasies)  of  that  fluid.  He 
teaches  the  "primitive  anomaly  of  blastemata, 
that  the  blood  may  become  diseased,  and  that  dif- 
ferent local  diseases  are  expressions  and  conse- 
quences of  the  primary  blood  disorders  (of  course 
it  is  also  taught  that  local  diseases  may  be  the 
starting-point  of  a  general  dyscrasy).  Of  these 
"erases,"  which  include  hyperinosis,  hypinosis, 
the  drunkard's  dyscrasy,  scurvy,  anajmia,  and  the 
like  the  "  fibrine  erases "  are  described  first,  as 
being  those  in  which  an  increase  'in  the  quantity, 


vessels.    The  Vienna  school  attempted  a  grand 
change,  endeavouring  to  establish  exudation  as 
the  essence  of  inflammation,  and  thereby  putting 
the  products  in  the  place  of  the  symptoms.  This 
class  of  opinions,  then,  may  be  said  to  have  put 
forward  the  swelling  as  the  prominent  feature  of 
inflammation.    The  fourth  symptom,  pain,  has 
been  made  the  principal  only  in  the  more  specula- 
tive views  (Anschauiing)  of  the  neuro-pathologists. 
The  anatomical  theory  of  the  Vienna  school,  would 
doubtless  be  the   most   correct,  if  it  could  be 
demonstrated  that  an  exudation  accompanies  every 
inflammation,  that  tiie  swelling  consists  of  the 
exudaiion,  and  that  the  exudation  ought  to  be 
regarded  as  constant  and  typical,  and  the  fibrinous 
contents  of  the  swelling  as  the  criterion  of  its 
inflammatory  nature. 

"  I  liave  already  shown  how  the  notion  of  exu- 
dation must  be  contracted,  and  how  really  the 
active  relations  of  the  tissue-elements  themselves 
enter  into  the  question,  when  subsUmces  make 
their  appearance  which  we  must  at  all  events 
treat  as  having  come  out  from  the  vessels  and  been 
deposited  in  the  parts.  A  great  deal  is,  as  we 
saw,  not  so  much  an  exudation  as,  if  I  may  so 


'^Z:^^:^^^^  ^^'^   -^ess  myself,  an  edact  from  the  vessels  in  con 
and  some  alteia.ion  m  the  qua^^^^^^^  the  activity  of  the  t.ssue-elemenl; 


exist  in  the  blood.  These  erases  are  distinguished 
by  the  proneness  of  the  fibrine  to  coagulate  withm 
the  vessels,  and  to  be  exuded  locally  in  inflamma- 
tions They  are  divided  into  pare  Jihnnotis,  and 
crmcpous,  in  the  latter  of  which  there  is  greater 
tendency  to  softening  and  suppuration  1 1  is 
tauMit  that  '*  ordinary  pneumonia  (with  fibrinous 
product)  is  the  localisation  of  a  pre-existent  crasis. 
Considering  that  fibrine  is  in  a  higher  state  of 
oxidation  than  common  lymph,  it  is  clear,  accord- 
ing to  Rokitansky,  that  it  must  be  developed 
liefore  the  inflammation,  for  it  is  paradoxical  that 
it  should  be  developed  during  a  disease  which  dis- 
ables large  portions  of  the  lung. 

Virchow,  on  the  other  hand,  teaches  that  there 
is  no  dyscrasia,  or  permanent  disordered  condition 
of  the  blood,  which  is  not  dependent  upon  some 
local  disease.    That  the  "  inflammatory  crust  is 
a  consequence,  not  a  cause,  of  local  inflammation. 
His  opinions  are  already  quoted  {supra, -p.  1 1). 
H  vperinosis  is  al  way  s  accompanied  with  some  degree 
of"leuca3raia,  or  excess  of  white  corpuscles  in  the 
blood.    Both  are  frequent  during  pregnancy,  and 
are  no  evidence  of  increase  of  the  "  powers  of  ife, 
but  of  the  great  development  of  the  inguinal  and 
lumbar  lymphatic  glands.  Both  conditwns  may  be 
found  in  puerperal  fever,  but  they  constitute  no 
sicn  of  either  inflammation  or  pysemia.  ^ 
It  will  be  of  interest  if  we  subjoin  Virchow  s 
general  conception  of  inflammation  in  his  own 
words.    (Op.  cit.  Lect.  xvii.)  . 

To  begin  with,  we  must  sweep  away  everything 
implying  entity  (ontologiscli)  from  the  notion  of 
inflammation.  (See  supra,  p.  8.) 

"  T'he  old  physicians,  as  represented  b>  balui, 
made  heat  the  chief  of  the  four  cardinal  symptoms 
of  inflammation  (the  others  being  redness,  s  vc  1 
i,ur  and  pain).  Afterwards  heat  was  placed 
;e  n  thrbaciground,  and  redness  was  brought 
forward.  The  opinions  of  Boeilwave,  who  de  ived 
inflammation  from  an  obstruction  of  the  blood- 
vessels and  a  stagnation  of  blood  '"separable  f  i 
such  a  condition,  may  bo  said  to  belong  to  this 
class:  inflammation  being  connected  by  tlicse 
niechaniail  theories  with   the  condition  ot  the 


sequence  of  the  activity  of  the  tissue-elements 
themselves. 

"  The  point  from  which,  as  I  think,  we  must  set 
out,  in  treating  of  inflammation,  the  point  in  which 
I  judge  the  propositions  of  Broussais  and  Andral 
to  be  justified,  is  the  notion  of  irrilalion.    ^^  e 
cannot  imagine  any  inflammation  without  an  irn- 
tation  :  and  the  question  next  arises,  in  what  way 
are  we  to  picture  to  ourselves  this  irritation  ?  1  lie 
form  of  irritation  may  be  traced  in  three  different 
directions,  according  as  a  functional,  nutritive,  or 
formative  irritation  has  taken  place.    Now  there 
can  be  no  doubt  at  all  that  in  inflammation  we 
have  not  really  to  do  with  functional  irritations  ; 
simply  on  the  ground  that  (as  all  newer  schools  at 
least  are  agreed)  to  the  four  characteristic  sym- 
ptoms mentioned  above,  a  fifth,  namely  damaged 
functions  (functio  la;sa),  must  be  added.  _ 

"  The  function  beinc  disturbed  in  inflammation, 
this  presupposes  that'the  irritation  must  be  of 
such  a  kind  as  necessarily  to  imply  certain  changes 
in  the  composition  of  the  part  which  have  damaged 
function  as  their  consequence.     Nobody  would 
expect  a  muscle,  gland-cell,  or  gangl.on-cell  to 
discharge  their  respective  functions  properly  when 
inflamed.    The  conclusion  to  be  drawn  from  our 
commonest    experience  is,   that    changes  have 
occurred  in  the  composition  of  the  cellular  eleinents 
which  alter  their  natural  functional  power.  Sucli 
changes,  when  they  follow  stimuli  which  do  not  . 
immediately  destroy  the  tissues,  must  be  the  con- 
senuence  of  either  nutritive  or  formative  stimuli. . 
This  conclusion  is  confirmed  by  what  occurs  m . 
inflammation,  for  now-a-days  we  find  the  view  ■ 
pretty  generally  spread,  that  in  inflammation  we ; 
have,  in  the  main,  to  deal  with  a  change  ...  the  act  1 
of  nutrition;  nutrition  being  regarded,  indeed,  as i 
embracing  the  formative  and  nutritive  processes 

«  If  therefore  we  speak  of  an  inflammatory  stl-. 
mulus  (E.it/Aindungsrei.)  (irritament),  we  cannot 
properly  mean  anythin,  but  that,  in  consequence, 
of  some  cause  or  other  exter.ial  to  the  P^^t  .  icK 
has  fi.lle.i  into  a  state  of  irrit.t.o.i  {^vdche 
Rei.n,i:n;eratli),  and  acting  o.i  .t  e>ther  dir  c  ly 
from  without  or  through  the  medium  of  the  blood,. 


the  composition  and  constitution  of  the  part  undergo 
changes  which  alter  its  rehitions  to  neighbouring 
parts,  whether  blood-vessels  or  otiior  structures, 
and  enable  it  to  attract  to  itself,  and  to  absorb 
from  them,  a  larger  quantity  of  matter  than 
usual,  and  to  affect  tiie  circulation.*  Every  form 
of  inflammation  with  which  we  are  acquainted  may 
be  explained  in  this  way.  It  begins  as  an  inflam- 
mation from  the  moment  when  this  absorption 
of  matters  takes  place,  and  changes  in  the  matters 
commence." 

Nutritive  and  fonnative  irritation  differ  in  this 
respect.  Under  the  first  the  "constituent  ele- 
ments of  a  tissije  already  existing  take  up  a  larger 
quantity  of  material."  The  cells  are  larger,  fuller, 
clouded, andpreternaturally  distended  withnntritive 
matter.  Under  formative  irritation  the  cells  alter 
in  form,  divide,  and  proliferate. 

This  short  sketch  of  Virchow's  doctrine  will 
suffice  to  show  its  vigour  and  completeness;  and 
the  enormous  progress  which  the  microscope  and 
cell  doctrine  enabled  the  pathologist  to  make,  from 
the  mere  blood-vessels  to  the  very  penetralia  of 
the  tissues,  in  his  task  of  unravelling  the'  secrets 
of  the  inflammatory  process. 
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Subsection  5. — Later  VlE^vs  of  the  Powers 
OP  Pkotoplasm  or  Germinal  Matter. 
"  E  pur  si  muove."    There  is  no  rest  for  the 
■student  of  medical  theories.    Not  even  Virchow's 
genius  could  save  the  doctrine  of  cells  from  the 
common  fate  of  the  doctrines  that  had  gone  before. 

The  first  change  we  may  notice  is  one  in  the 
conception  of  the  cell  itself,  and  in  the  notion  of 
what  are  or  are  not  its  essential  parts.  The  ideal 
"  cell  "  was  generally  described  as  consisting  of  a 
boundary  or  cell  wall,  containing  cell  contents  of 
various  kinds,  and  a  nucleus.  It  might  further  be 
imbedded  (like  cartilage  cells)  in  an  intercellular 
substance,  supposed  to  be  the  remains  of  the  blas- 
tema out  of  which  the  cell  was  developed.  Huxley 
even,  in  1053  {BHt.  and  For.  Med.  Rev.,  Oct. 
1 853,  p.  305),  considered  the  cell  wall  or  periplast, 
thc^ost  important  element.  He  clearly  saw  that 
it  was  this  part  which  becomes  converted  into 
tissue,  but  conceived  that  this  conversion  was 
"  the  result,  not  of  any  metabolic  action  of  the 
endoplast  "  (i.e.  the  cell  contents  and  nucleus, 
which  this  acute  naturalist  believed  to  be  the  less 
important  element),  "  but  of  intimate  molecular 
changes  in  its  substance  which  take  place  under 
the  guidance  of  the  vis  essentialis,  or,  to  use  a 
strictly  positive  phrase,  which  occur  in  a  definite 
order  we  know  not  why." 

But  as  time  went  on,  it  became  dear  that  the 
same  mistake  had  been  m:ide  as  if  a  shell  had 
been  defined  to  be  the  essential  part  of  a  molhisk, 
Without  considering  that  there  are  mollusks  with- 
out shells.  It  was  clear  also  that  a  cell  might 
exist  without  nucleus,  frequent  and  important 
tnougti  that  part  be.  Attention  was  also  called  to 
the  nature  of  the  contents  of  the  youngest  cells, 
ana  to  their  similarity  Cpointed  out  by  VV.  Addison 

the  autlulr-r"'"  '""s'lt'on.  f'e  translator  (with 
*•  Rci,  '  ^  sanction)  .Iraws  a  distinction  between 
"  irriHHn?,  translating  the  latter  by 

wonVu      '  i"V'  I'y  "  irritamcnt."  This 

S  ""P'y  of  imaginary  inte  - 

tigs  ,n«  ^'"'^  °f  nssnmed  by  tlie 

B tatro  nP?i"J'r'''r''='  ^'"r  '•  in-itation,"  which 
cianffcs  ^  I'ceoines  the  cause  of  further 


in  1843,  Frov.  Med.  Trans.,  Vol.  xi.),  to  the 
sarcode  of  which  the  humblest  members  of  the 
animal  kingdom  are  composed.  The  name  ^>ro.'o- 
plasiii  was  given  to  the  cell  contents;  it  was 
asserted  that  neither  the  vesicular  form,  nor  the 
cell  wall,  nor  the  nucleus  were  necessary,  and  that 
the  essential  of  a  '•  cell  "  was  a  small  mass  of  proto- 
plasm endowed  with  independent  life.  It  would 
be  out  of  our  province  to  distribute  the  credit  duo 
for  the  elaboration  of  this  physiological  problem  to 
Max  Schulze,Leydig,  Remak,and  other  continental 
physiologists;  but,  in  the  meanwhile,  Lionel  Beale, 
the  English  microscopist,  working  with  glasses  of  a 
power  hitherto  unreached,  had  constructed  a 
scheme  of  his  own,  which  he  made  public  in  lec- 
tures at  the  College  of  Physicians  in  1861.  (See 
Reports  in  Med.  Times  and  Gazette,  18(51,  vol.  i  • 
also  supra,  p.  27.  History  of  the  Cell  Doctrine] 
by  James  Tyson,  M.D.,  Philadelphia,  1870.) 

Beale  taught  that  the  animal  body  is  composed 
of  "elementary  parts"  (physiological  units,  or 
"  cells  "),  and  that  each  "  part "  consists  of  a  small 
mass  of  livinpr,  active,  '  germinal  matter  "  ("  centre 
of  nutrition  "  of  Goodsir),  derived  by  direct  suc- 
cession from  the  original  germinal  matter  of  the 
ovum.    Around,  dependent  on  this,  may  be  more 
or  less  "  formed  material  "  which  has  been  elabo- 
rated and  produced  by  the  germinal  matter.  For 
instance,  in  living  cartilage  the  germinal  matter  is 
distributed  in  little  masses  at  regular  distances 
each  surrounded  with  more  or  less  of  iiyaline 
matter,  which  it  has  assimilated  from  the  blood 
and  elaborated  by  its  own  vital  power.     Most  of 
the  masses  of  germinal  matter,  found  in  every 
tissue,  are  called  "nuclei;"    but  the  nucleus 
really  is  a  new  centre  of  growth  in  germinal 
matter  ;  it  is  like  an  ovum  to  provide  for  its  main- 
tenance and  succession,  but  not  essential  to  its  ex- 
istence. The  germinal  matter  is  composed  of  spheri- 
cal  particles  so  infinitely  small  as  to  defy  the  imagi- 
nation.   The  purest  specimens  of  germinal  matter 
are  the  white  blood  corpuscles,  and  pus  corpuscles. 
These  have  no  cell  wall,  unless  the  exterior  of  the 
corpuscles  ,s  submitted  to  the  action  of  somethinc^ 
which  kills  and  curdles  it.    Germinal  matter  has 
the  power  of  movement  like  the  amojba  ;  when  it 
grows  beyond  a  certain  size  is  gives  off  buds  or 
offshoots,  or  divides  into  particles'having  the  power 
of  rapid  growth  and  multiplication.    Under  in- 
Hammatioii,  the  germinal  matter  of  the  inflamed 
surface  01  tissue  absorbs  more  nutriment,  divides 
and  subdivides,  each  portion  grows  rapidly,  and 
the  result  is  a  mass  of  living,  moving,  multilbrm 
aniffibiiorm  particles  known  as  pus,  which,  when 
dead  and  inert,  as  they  commonly  are  when  cx-i 
mined,  assume  a  spherical  figure  and  outer  mem- 
biane.    (bee  suppuration.) 

So  far,  the  uilferences  between  Beale  and  Vir 
chow  relate  to  the  conception  and  morpholoey  of 
the  cell,  whilst  there  is  agreement  as  to  its  func 
tion  in  health  and  disease.    But  Beale  attacks  the 
LeUakir  I  atholojy  in  many  points.    He  denies 
the  importance  of  the  connective  tissue  which 
according  to  Virchow,  is  the  very  seat  of  cnmmon' 
inflammation,  and  declares  that  it  is,  for  the  most 
part,  mere  ill-formed  or  degenerate  tissue,  which 
has  lost  Its  proper  structure  marks— emnty  blood 
vessels  and  the  like  ;  and  that  its  so-called  nuclei" 
winch  Virchow   regarded  as  n  universal  ~ 
stock,  belong  to  the  capillaries.     "The  nvonp- 
gerniinal  matter  of  every  tissue,'' says  Beale  (not 
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of  epithelium  and  connective,  tissue  alone,  as  Vir- 
chow  tiuiglit),  "  is  capable  of  inflaming  and  suppu- 
rating."    Beale  again  denies  tliose  doctrines  ol 
irritalion  whicli  lie  at  tlie  root  of  Virchow's  doc- 
trine.   "  A  particle  of  sand,"  he  says,  "  falling 
upon  the  conjunctiva  is  followed  by  increased 
action,  as  shown  by  the  more  rapid  grovyth  of 
cells,  and  the  increased  vascularity.    It  is  said  the 
particle  of  sand  has  excited  these  changes  ;  it  is  an 
irritant."    But  this  and  other  irritants  may  alter 
the  whole  physical  conditions  of  the  part,  and,  in 
consequence  of  these  physical  changes,  pabulum 
may  flow  towards  the  living  matter  more  readily 
than  before.    If  this  be  so,  the  living  matter  is 
not  excited  to  live  faster,  but,  in  consequence  of 
more  pabulum  having  access  to  it,  more  matter 
becomes  living  within  the  same  period  of  time. 
The  influence  of  the  so-called  excita7it  is  after  all  of 
a  passive  character.    It  does  not  excite  dormant 
energies  or  evoke  vital  actions,  but  by  it  some  of 
the  restrictions  under  which  it  lived  before  are 
removed."   {Lecture  on  Inflammation,  Med.  Times 
and  Gaz.,  1865,  vol.  ii.  p.  593.)    Beale  further 
ridicules  the  doctrine  of  irritation,  ana  the  power 
of  sympathy  which  uninjured  cells  are  supposed  to 
possess  for  an  injured  neighbour,  and  resolves  the 
action  of  an  irritant  into  some  physical  or  chemical 
alteration,  which  "  permits  the  pabulum  to  pass 
more  freely  to  the  germinal  matter."    Beale  la3's 
great  stress  upon  restriction  to  the  flow  of  nourish- 
ment, as  tending  to  the  permanence  of  the  "  elemen- 
tary part."  Nothing  is  more  mischievous  than  to 
make  "  living  too  easy."    He  repudiates  the  idea 
that  inflammation  is  a  chemical  process,  or  at- 
tended with  increased  oxydation.    On  the  con- 
trary, he  affirms  that  "  so  far  from  inflammation 
depending  upon  increased  oxydation,  it  would 
seem  that  the  oxvdising  process  is  greatly  dimi- 
nished in  intensity  or  altogether  stopped.    In  a 
vascular  tissue  in  a  state  of  inflammation  the  cir- 
culation is  very  slow,  or  is  actually  suspended. 
I-Iow  then  can  there  be  increased  oxydation.-' 
If  we  cotild  increase  oxydation  at  the  seat  of  in- 
flammation, we  should  diminish  the  activity  of  the 
inflammatory  process."     "Combustion  js  an  in- 
tense chemical   action,  inflammation  an  intense 
vital  action.  Oxydation  is  opposed  to  vital  action. 
It  must  be  noted  that  Beale  is  a  staunch  upholder 
of  the  doctrine  of  a  Vital  Force,  and  restricts  the 
term  vital  to  such  actions  in  the  animal  economy 
as  are  not  physical  or  chemical.    Conversely,  he 
regards  as  chemical  and  physical  many  changes 
which  are  usually  regarded  as  vital.   For  instance, 
the  action  of  oxygen  on  the  red  corpuscles,    i  lie 
jrrowth  of  liver  cells  is  vital,  their  conversion  mto 
bile  by  oxydation  is  chemical  ;   the  collecliou, 
conversion,'and  assimilation  of  nourishment,  the 
growth,  movements  and    functions  of  germinal 
matter,  the  cycle  of  life  and  generation  which 
no  chemistry  can  explain,  are  regarded  as  vital 
Evolution  of  heat  he  believes  to  accompany  tUe 
rapid  development  of  germinal  matter. 

Beale  is  quite  at  one  with  Goods.r  and  Addison 
as  to  the  destructive  powers  of  .active  germinal 
matter.  So  soon  as  the  germinal  matter  ot  an 
epithelial  cell  is  set  growing  by  a  preternatural 
afflux  of  pabulum,  it  begins  to  devour  the  formed 
material  "  which  surrounds  it,  and  hence  acquires 
the  power  of  growing  and  proliferating  with  less 
. .         ?.    „   f        .  ;  ;,-,-,r,nrf  111  the 


feed  upon,  and  render  harmless  dead  and  diseased 
matters  in  the  focus  of  .an  inflammation  which 
otherwise  might  decompose,  and  infect  and 
kill  the  neighbouring  parts,  and  pass  into  the 
circulation. 

He  states  his  belief  (1 866,  Lecture  quoted  above) 
that  when  the  capillaries  are  "fully  distended 
with  blood,  particles  of  living  germinal  matter, 
probably  derived  from  the  white  blood  corpuscles, 
may  make  their  way  through  the  walls  with  some 
of  the  serum  .and  grow  and  multiply  in  their  new 
position.    Thus  an  "exudation"  will,  ip  many 
instances,  contain  particles  of  living  growing  mat- 
ter, and  these  particles  absorb  nutrient  matter,  iind 
some  become  those  spherical  gr.anular  cells  which 
are  often  seen  external  to  the  vessels  in  inflamma- 
tion."    Each  particle  grows  by  imbibition,  not 
by  aggregation  or  union  as  Hughes  Bennett  thinks, 
and  then  divides  and  subdivides. 

Particles  of  germinal  matter  that  have  gro^vn 
in  a  diseasedly  rapid  manner  are  capable  of  pre- 
serving their  vitality  for  considerable  periods,  of 
being  transplanted  from  one  bndy  to  another, 
there  settling  on  some  mucous  surface,  growing, 
penetrating  the  blood-vessels,  multiplying  enor- 
mously, blocking  up  small  capillaries,  and  produc- 
ing the  local  congestions  and  inflammations  which 
characterise  contagious  fevers.  {Beale,  on  Cattle 
Plague,  'ird  Report  of  Commissioners,  Blue  Book 
No.  13,533,  1866.)  . 

"  Contiguous  sympathy  "  and  "  irritation  .are, 
in  Beale's  system,  not  the  mere  reactions  of  tissue 
as  such,  but  the  effect  of  nerve  force.    "  Pale 
nucleated  nerve-fibres "  are  distributed  to  all  the 
capillary  vessels,  and  to  the  tissue  between  the 
vessels.    "These  fibres,  close  to  the  capillary 
vessels,  and  in  tissues  destitute  of  capillaries,  are 
not  concerned  in  special  sensation,  but  .are  the 
afferent  fibres  to  the  nerve-centres  in  which  the 
efferent  fibres  distributed  to  the  small  arteries  take 
their  rise.    I  believe  that  these  fibres  do  exert 
an  influence  upon  the  process  of  nutrition,  but 
only  by  their  indirect  influence  upon  the  nerves 
which  govern  the  calibre  of  the  small  arteries 
transmitting  the  nutrient  fluid  to  the  capillaries 
nearest   to  the  tissues  in  which  they  r.imify. 
Beale  next  goes  on  to  describe  what  he  calls  a 
self-adjusting  system,  whereby  the  tissues  of  ani- 
mals, subjected  to  varying  external  circumstances, 
are  supplied  with  varying  quantities  of  pabulum, 
according  to  their  needs.    "  It  is  obvious  that  the 
afferent  fibres  above  referred  to  must  be  affected 
by  any  alterations  occurring  in  the  flow  of  pahu- 
Imn  to  the  tissue  in  their  immediate  neighbour- 
hood.   Suppose,  for   example,  the  quantity  of 
nutrient  pabulum  flowing  to  the  cells  of  a  tissue 
to  which  nerve-fibres  of  this  cl.assarc  distributed  to 
be  unusually  great,  these  nerve-fibres  would  neces- 
sarily be  co'mpiessed  by  the  swelling  of  the  sur- 
roundimi  elementary  parts  which  .absorb  the  pabu- 
lum,   f  ills  pressure  would,  in  the  first  instance, 
so  affect  the  nervous  centre  as  to  cause  a  change  m 
the  condition  of  the  eff"erent  nerve-fibres,  whicli 
would  induce  contraction  of  the  small  arteries 
transmitting  the  blood  to  the  capillary  vessels,  and 
thus  the  quantity  of  pabulum  sent  to  tins  locality 
would  be  immediately  reduced.    1  he  nuclei  of  the 
nerve-fibres  would  also  participate  in  the  increased 
absorption  of  nutrient  matter,  but  precisely  in  what 
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increased  nutrition  persisted,  the  pressure  upon  tlie 
jierve-tibres  might  go  to  the  extent  of  paralysing 
them,  in  which  case  the  small  arteries  would 
become  dilated;  the  capillaries  must  in  consequence 
be  fully  distended  with  blood,  and  that  congestion 
which  constitutes  one  of  the  earlier  stages  of  inflam- 
mation, as  it  occurs  in  man  and  the  higher  animals, 
would  result."  (Proceed iiigs  of  Royal  Society, 
Croonian  Lecture,  May  11,  1865,  p.  250.) 

The  doctrines  of  Vircliow  had  been  generally 
accepted,alike  as  to  inflammations  and  new  growths, 
and  the  origin  of  pus  corpuscles.  The  production  of 
inflammation  in  the  corpuscles  of  connective  tissue, 
was  the  view  considered  orthodox  on  the  Conti- 
nent, when  in  1867  Cohnheim,  then  assistant  in 
the  Pathological  Institute  in  Berlin,  in  a  paper 
{Uelier  Entzundung  zind  Eiterung.  Vircliow' s 
Archiv,  vol.  xl.)drew  attention  to  another  mode  in 
which  leucocytes,  identical  with  pus  corpuscles, 
accumulate  in  inflamed  tissues.  Taking  his  stand 
on  the  generally  recognised  phenomena  of  trau- 
matic keratitis,  he  asserted  that  in  the  inflamed 
cornea,  '•  however  numerous  might  be  the  pus  cor- 
puscles, so  even  that  there  was  hardly  room  for 
them,  yet  there  were  the  fixed  corneal  corpuscles, 
v/ith  their  oflFsets  in  their  normal  disposition.'' 
Either,  therefore,  the  pus  corpuscles  had  originated 
in  wandering  elements  already  existing  in  the 
cornea,  or  they  had  wandered  into  it  from  with- 
out. Further  experiments  were  made  to  clear  up 
this  doubt,  and  from  these  Cohnheim  came  to  the 
conclusion  that  "  simple  traumatic  keratitis  in- 
variably commenced  at  the  border  of  the  cornea, 
and  spread  thence  towards  its  centre."  First  would 
appear  around  the  margin  of  the  cornea  a  slight 
greyish  turbidity,  which  would  gradually  extend 
until  the  whole  organ  was  involved.  This  tur- 
bidity was  due  to  pus  corpuscles,  which,  however, 
might  be  removed,  when  the  fixed  corpuscles  would 
still  be  seen  apparently  unchanged.  The  whole  of 
the  phenomena  of  simple  traumatic  keratitis  lent 
themselves,  as  he  thought,  to  one  interpretation, 
and  one  interpretation  only — that  the  pus  corpus- 
cles, the  products  of  the  inflammation,  originated 
in  wandering  bodies,  which  had  made  their  way 
from  without  into  the  substance  of  the  cornea. 
This  he  endeavoured  to  make  more  certain  by  the 
employment  of  colouring  matters,  as  aniline  blues, 
so  as  to  be  able  in  a  fashion  to  identify  certain 
bodies  tinged  with  them.  This  colouring  matter 
was  introduced  into  the  lymph  sac  of  a  frog,  when 
portions  of  it  would  bo  devoured  by  the  leucocytes 
therein  contained,  which  henceforth  by  its  means 
became  recognisable.  After  a  time  keratitis  was 
set  up  in  the  same  animal,  and  the  pus  corpuscles 
in  the  cornea  being  examined  by  the  microscope, 
certain  of  them  were  seen  to  contain  the  blue 
granules,  thus  proving,  as  he  thought,  that  those  at 
least  had  been  formerly  white  blood  or  lymph  cor- 
puscles. 

Thus  far  the  researches  had  been  carried  on  in 
a  non-vascular  tissue  ;  but  to  settle  definitely  the 
origin  of  these  wandering  bodies,  a  vascular  tissue 
had  to  be  studied.  The  mesentery  of  the  frog  was 
chosen,  and  to  keep  the  animal  at  absolute  rest 
during  the  experiment,  a  solution  of  curara,  as 
first  practised  by  Strieker,  was  injected  subcuta- 
neously.  The  details  of  the  mode  in  which  this 
now  celebrated  experiment  is  performed  are  simple. 
The  abdomen  of  a  frog  is  exposed  by  an  incision 
on  the  left  side  away  from  the  liver.    Any  bleed- 


ing is  stopped  by  cold  water.  The  animal  is  ex- 
tended on  a  plate  of  glass  prepared  for  tlie  purpose 
by  having  a  cork  ring  stuck  to  it  ;  the  mesen- 
tery is  drawn  out  and  spread  over  this,  and 
the  intestine  fastened  to  the  cork  by  small  pins. 
The  whole  is  then  placed  on  the  stage  of  the  micro- 
scope, and  the  microscope  adjusted.  The  mesen- 
tery should  be  kept  moist  with  weak  salt  water 
during  the  examination. 

The  exposure  of  the  mesentery  is  enough  to  ex- 
cite inflammation,  when  all  its  phenomena  may  be 
watched  with  ease.  A  goodly  portion  of  Cohn- 
heim's  paper  is  occupied  with  details  of  this  expe- 
riment, and  of  the  normal  and  abnormal  phenomena 
it  reveals.  Of  the  latter,  that  is  to  say  of  the 
phenomena  of  the  inflammatory  process,  the  first  is 
dilatation  of  the  vessels,  beginning  with  the  arte- 
ries ;  afterwards,  but  more  slowly,  extending  to 
the  veins.  Meanwhile  the  blood  flow  is  retarded 
in  velocity,  and  of  the  two  layers  in  which  the 
vascular  contents  arrange  themselves,  a  peripheral 
clear  lymph-space  and  a  central  mass  of  corpuscles, 
the  former  is  gradually  invaded  by  numerous 
colourless  corpuscles;  after  a  time  a  stray  red  one 
may  be  seen  among  them  also.  The  white  cor- 
puscles tend  to  adhere  more  and  more  to  the  wall 
of  the  vein,  sometimes  being  swept  away  by  the 
current,  to  be  brought  up  again  at  some  sudden 
bend  of  the  vessel,  this  time,  it  may  be,  to  adhere 
permanently — permanently,  that  is  to  say,  as  far 
as  the  blood  stream  is  concerned,  for,  if  they  be 
watched,  they  will  be  seen  to  gradually  penetrate  the 
wall  of  the  vessel,  until,  as  little  buttons,  they  are 
next  seen  projecting  from  the  outer  surface  of  the 
vessel's  wall.  This  process  goes  on  until  each  leuco- 
cyte is  next  seen  attached  to  the  outside  of  the 
vessel  by  a  fine  thread,  which,  giving  way,  the 
leucocyte  is  once  more  free,  but  it  is  now  what  we 
call  a  pus  corpuscle.  This  emigration  may  be  ob- 
served in  the  case  of  corpuscles  containing  particles 
of  aniline  blue,  which  renders  them  easily  recog- 
nisable without  as  well  as  within  the  vessel.  The 
migration  is  efi'ected  by  virtue  of  the  amoeboid 
powers  possessed  by  the  colourless  blood  corpuscles. 
Nor  is  the  emigration  limited  to  the  colourless 
corpuscles.  In  the  capillaries  the  red  corpuscles 
appear  as  if  forced  into  and  through  the  wall  of  the 
vessel,  and  to  be  constricted  by  it  into  the  shape 
of  an  hourglass.  But  these  bodies  do  not  pierce 
the  walls  by  virtue  of  their  own  spontaneous 
movements  ;  the  motive  power  in  this  instance  is 
the  increased  blood  pressure,  necessitated  by  the 
retarded  blood  flow. 

In  this  way  the  connective  tissue  of  the  mesen- 
tery becomes  filled  with  colourless  multiple  nu- 
cleated corpuscles,  which  also  enter  or  emip-rate 
on  to  its  surface,  and  constitute  the  so-called  exuda- 
tion or  pus  corpuscles.  "  What,  therefore,  was 
inferred  from  the  experiments  with  colourinn' 
matter  in  the  case  of  the  inflamed  cornea,  namely, 
that  a  part  at  least  of  the  pus  corpuscles  originated 
from  the  blood,  has  been  proved  by  direct  observa- 
tion." Further,  the  author  thought  that  in  this 
way  all  the  pus  of  an  inflamed  part  might  be  pro- 
duced, that  is  to  say,  partly  by  means  of  increased 
production  of  leucocytes,  increased  rate  of  blood 
ilow,  increased  rapidity  of  emigration,  and  partly 
multiplication  by  subdivision  of  the  extra  vascular 
corpuscles. 

But,  so  far  back  as  1811,  the  increase  nf  white 
blood  corpuscles  in  ail  inflamed  part  had  been 
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observed  by  Dr.  William  Addison  (Med.  Gazelle, 
J:in.  29,  18-11);  and  not  long  after  Dr.  C.J.  B. 
"Williams  noticed  tlicir  extraordinary  tendency  to 
ndliero  to  the  walls  of  the  irritated  vessel  and  to 
each  other.    (I/nd.  July  23,  1H41.)  These  authors 
satisfied  themselves  of  the  presence  of  these  bodies 
outside  the  vessel  as  well  as  within  its  walls,  .and 
concluded  that  they  had  escaped  in  the  form  of 
Bmsill  nuclei,  tiiough  the  act  of  migration  was  not 
actually  observed.     Nevertheless.  Dr.  Williams 
in  his  Friuciples  of  Medicine,  1843,  §  425,  so  far 
as  regards  tlie  agency  of  leucocytes,  tlieir  identity 
with  pus,  and  the  non-specific  character  of  "  tuber- 
cle," was  a  quarter  of  a  century  in  advance  of  his 
time.    W.  Addison  says  {Prov.  Trans.  1843,  Vol. 
xi.  p.  238 ),  of  the  colourless  corpuscles,  that  they 
abound  in  blood  drawn  from  a.  boil,  or  from  the 
skin  in  scarlatina,  and  in  the  discharge  of  irritated 
mucous  membranes  ;  that  they  are  identical  with 
jais  ;  that  "  the  central  portion  is  alive,  and  by 
virtue  of  its  vitality  it  exercises  certain  movements 
by  which  a  division  into  parts  ensues  ;"  that  mere 
eifusion  of  liquor  sanguinis  is  not  inflammation  ; 
that  "  vital  turgescence  "  coincides  with  accumu- 
lation of  white  corpuscles  in  a  part  ;  that  if  re- 
quired for  purposes  of  nutrition  and  nourishment, 
-jVL.il  . — but  that  if  they  accumulate  uselessly  they 
create  fever  and  inflammation,  and,  "exercising 
their  own  inherent  vitality,  uncontrolled  by  the 
assimilative  law  of  the  tissue,"  they  develop  into 
pus  or  other  morbid  product.     In  his  work  on 
Heallhy  and  Diseased  Sintclurc,  Lond.  1849,  he 
enunciates  a  law  of  irritation  :  that  unusual  con- 
ditions cause  a  preternatural  accumulation  of  nu- 
tritive elements  in  a  part,  whether  for  good  or 
evil  ;  and  there  occur  these  remarkable  words  : 
■ —  "  During    inflammation,  using  the  word  in 
the  general  sense,  there  is  a  more  or  less  marked 
increase  of  colourless   elements   and  plasma  in 
the  parts  affected.    At  first— in  the  first  stage-; 
these  elements  adhere  but  slightly  along  the  inner 
niarifin  or  boundary  of  the  nutrient  vessels,  and 
are  "therefore  still  within  the  influence  of  the 
circulating  current;  belonging  at  this  period  as 
much,  or  rather  more,  to  the  blood  tlian  to  the 
fixed  solids.    Secondly— in  the  second  stage— 
they  are  more  firmly  fixed  in  the  walls  of  the 
vessels,  and  are  therefore  now  without  the  influ- 
ence of  the  circulating  current.    Thirdly — in  the 
third  stage — the  new  elements  appear  at  the  outer 
border  of  the  vessels,  where  they  add  to  the  tex- 
ture, form  a  new  product,  or  are  liberated  as  an 
excretion."    This  seems  clear  enough,  and  if  any- 
thing was  necessary  to  add  to  its  accuracy,  that 
was  supplied  by  Dr.  Augustus  Waller's  researches 
or.  inflammation  in  the  I'rog's  tongue.  {Fhi/.Ma- 
(f.zine,  1846,  p.  347. )    But  men's  minds  were  not 
ready  for  the  reception  of  these  doctrines,  or  their 
importance  was  lujt  then  appfBciated,  and  they 
gradually  were  forgotten  by  all  save,  a  few,  till 
this  research  by  Cohnheim,  when  their  bearing  on 
the  phenomena  of  inflammation,  and  their  true 
value,  speedily  became  apparent  to  all  ;  the  more 
readily,  inasmuch  as  the  amccboid  characters  ol 
pus  corpuscles  and  white  blood  corpuscles  had  by 
this  time  been  generally  recognised. 

In  the  paper  just  alluded  to,  Cohnheim  lei 
the  question  as  to  the  part  taken  by  the  fixed 
corneal  corpuscles  in  inllammati'in  an  open  one. 
The  next  researches  of  importance  were  those  ol 
A.   llolVman   and  Vou  Uecklinghauseii  {Med. 
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CenlralblaU,  18G7,  No.  31),  and  F.  A.  IIofTmann 
{Virchow's  Arehiv,  Bd.  xlii.  s.  204),  wliich  rjally 
dealt  with  iiifiammation  of  the  cornea  and  the 
behaviour  of  the  corneal  corpuscles  alone.    As  the 
object  of  this  section  is  to  give  an  account  of  the 
history  of  doctrines  I'elating  to  the  inflammatory 
process  generally,  and  not  as  seen  in  any  particular 
part  or  organ,  it  may  be  as  well  to  proceed  at  once 
to  the  experiments  undertaken  by  Cohnhcim  to 
establish  his  views  as  to  the  considerable,  if  not 
sole  share,  taken  in  the  process  of  inflammation  by 
wandering  coi  puscles,  to  the  exclusion  of  those  that 
were  "  fixed."     These  are  given  in  Virc/iow^s 
Arehiv  (vol.  xx.  s.  333).     After  pointing  out  the 
fallacies  in  his  critic's  experiments  and  arguments, 
he  proceeds  to  narrate  certain  experiments  cai-ried 
out  by  himself.    One  of  the  most  striking  of  these 
was  the  gradual  substitution  of  a  solution  of  com- 
mon salt  for  blood  in  the  vessels  of  a  frog,  the  an'- 
mal  being  still  alive.     When  no  more  blood 
corpuscles  existed  in  the  vessels,  irritation  of  the 
cornea  produced  in  it  no  turbidity  :  it  remained 
clear  till  death.    But,  to  change  the  subject  of 
examination,  the  tongue  of  the  frog  was  selected, 
as  in  Augustus  Waller's  experiment,  the  animal 
being  however  curai-ised.  The  mode  of  performing 
this  experiment  resembles  that  adopted  for  tracing 
the  phenomena  of  inflammation  in  the  mesentery; 
only,  as  the  frog's  tongue  is  extensile,  no  cutting  is 
required.     A  small  portion  of  th«  raucous  mem- 
brane is  removed  with  a  pair  of  forceps;  this 
causes  little  or  no  bleeding,  and  adds  much  to  the 
transparency  -of  the  object.  A  variety  of  structures 
are  thus  brought  to  light — muscular  fibres,  nerves, 
and  connective  tissue,  with  well-defined  connective 
tissue  corpuscles.     But  beyond  assuming  more  of 
the  spherical  form,  these  bodies,  gays  Cohnheim, 
change  not.    Not  so  the  vessels  and  their  con- 
tents ;  immediately  iifter  the  injury  to  the  mucous 
membrane,  the  vessels  widen,  the  blood  flow  for  a 
moment  increases  in  rapidity,  only  to  become  re- 
tarded.   With  this  retardation  the  accumulation  of 
white  bbod  corpuscles  in  the  clear  peripheral 
spaces  within  the  vessels  promptly  begins  ;  pre- 
sently the  emigration  commences  and  very  soon 
assumes   a  character  of  importance,  to   be  fol- 
lowed as  the  congestion  increases  by  a  more  or  less 
considerable  emigration  of   the    red  corpuscles 
through  the  walls  of  the  capillaries  and  smaller 
veins.    From  these  experiments,  which,  on  the 
whole,  are  negativ.e  as  far  as  the  fixed  connective 
tissue  corpuscles  are  concerned,  the  author  con- 
cludes that  all  true  pus  corpuscles  (leucocytes) 
originate  from  the  vessels,  at  all  events  in  the  first 
stages  of  aai  acute  inflammiUion  ;  their  mode  of 
origin  in  the  further  stages  he  at  that  time  con- 
sidered undetermined,  but  afterwards  he  gave 
in  his  adheixiiice  to  tlie  view  that  at  all  times  and 
under  .all   circumstances  pus  corpuscles  spring 
from  the  blood-vessels,  and  from  the  blood-vessels 
alone. 

The  enquiry  into  the  nature  of  the  inflammatory 
process,  thus  commenced  by  the  Berlin  school, 
were  continued  and,  so  to  speak,  brought  to  per- 
fection in  that  of  Vienna,  chiefly  by  Strieker  him- 
self, or  under  his  supervision.  The  results  of  these 
experiments  were  published  in  1870  {Studicn  am 
dem  JnstiUdc  fur  e.rpeniiivi,lcl/e  Palliohijic  in 
Wieii  aus  dem  Ja/ire  186!)),  and  constitute  th-} 
next  imiiortant  contribution  to  the  development  of 
the  subject.    Other  enquiries  liavc  been  published 


Bincciimler  the  same  authority,  in  the  Afediciiiische 
Ja/ii/jiioher,  hill  as  these  mainly  refer  to  iiill:ininia- 
tioii  of  special  organs  and  tissues,  they  liardly  come 
within  the  scope  of  the  present  article. 

Briefly,  the  results  obtained  at  Vienna  were 
these : — Examining  into  inflammation  of  the 
cornea,  tiie  authors  (Norris  and  Strieker)  as  in 
previous  researches,  produced  irritation  of  the 
cornea  of  the  frog,  by  applying  nitrate  of  silver. 
After  a  time  the  cornea  was  removed  and  ex- 
amined, either  fresh  in  the  serum  of  the  animal 
or  after  treatment  with  a  half  per  cent,  solution  of 
chloride  of  gold.  A  few  hours  after  the  irritation 
the  iixed  corneal  corpuscles  exhibited  si>;ns  of 
change  ;  they  were  swollen  and  granular,  and  their 
nuclei  increased  in  number.  Yet  again,  when  the 
cornea  was  examined  from  five  to  twelve  hours 
after  irritation,  there  was  found  in  the  neighbour- 
hood of  the  slongh  produced  by  the  irritant  a 
larger  number  of  these  corneal  masses,  with  a  few 
thick  and  short  projections  from  their  surface,  and 
a  number  of  irregular  multiple  nucleated  masses, 
without  any  projections.  Many  of  these  were 
vacuolated,  but  this  seemed  to  have  no  necessary 
connection  with  the  irritation. 

From  fifteen  to  twenty  hours  after  the  applica- 
tion of  the  irritant,  the  corpuscles  showed  more 
numerous  nuclei  (eight  to  ten),  these  nuclei  not 
bemg  the  product  of  several  amalgamated  cells, 
but  the  outcome  of  a  single  corpuscle,  the  pro- 
duct of  an  excessive  cell  growth.  These  cells 
further  exhibited  the  characteristic  movements  of 
wandering  cells.  Thus  it  was  proved  that  the 
fixed  corpuscles  of  the  cornea  undoubtedly  do  par- 
take in  the  changes  implied  by  the  inflammatory 
process,  even  in  its  earliest  stages. 

When  inflammation  of  the  cornea  is  indirectly 
induced  by  section  of  the  bulb,  the  process  begins 
at  Its  periphery,  and  these  wandering  cells,  multiple 
nucleated  masses,  and  unchanged  corneal  cor- 
puscles accumulate,  but  the  nearer  the  centre  of 
the  cornea  examination  is  made,  the  more  the  two 
former  varieties  shrink  in  numerical  importance, 
whereas,  if  inflammation  is  produced  by  direct 
application  of  an  irritant,  it  is  from  the  irritated 
spot  that  the  inflammation,  with  its  wandering 
cells,  &c.,  spreads  in  an  ever-widening  zone. 

These  results  it  will  be  seen  are  quite  at  va- 
riance with  those  obtained  by  Cohnheim.  The 
fixed    corpuscles    of  the   cornea,  according  to 
Strieker,  alter  ;  they  increase  in  size,  and  their 
nuclei  nmltiply  ;  above  all  this,  they  assume  the 
power  of  spontaneous  movement.  Furthermore, 
the  changes  in   traumatic  keratitis   do  not  in- 
variably begin  at  the  corneal  margin,  as  stated 
by  Cohnheim,  but  at  the  source  of  the  irritation, 
be  that  wliere  it  may.    Cohnheim  erred  in  takimr 
torbidity  as  his  guide,  for  by  the  time  turbidity 
'8  set  up,  important  changes  have  taken  place, 
these  being  in  reality  the  causes  of  the  turbidity. 
^0   Cohnheim's  two  best  experiments    of  the 
^salted  frog  "  and  the  coloured  leucocytes,  the 
Vienna  investigators  rejily  that  the  former  experi- 
ment  implies  a  complete  alteration  in  the  nutrition 
or  every  part  ;  the  conditions  are  no  longer  nor- 
mal, and  iiiflaiumation  can  no  longer  take  place 
iiormally.   To  the  latter  they  also  replv,  that  thev 
^  well  ;i3  Von  Recklinghausen  {Uehcr  Eitrr-  uv'd 
lii'idynwhs-Kovpcnhm.     Vircliow\  Archiv,  vol. 
xxviii  )  had  seen  wandering  cells  transfer  coloured 
farticlea  from  one  to  the  other,  so  that  the  pre- 
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sence  of  coloured  particles  in  a  few  corpuscles 
proves  nothing  as  to  their  origin. 

The   second   paper  in   the  Studicn,  also  by 
b  trick  er,^  treats  of  cell  division  in  injlamed  tissues. 
the  frogs  tongue  was  made  the  subject  of  expe- 
riment,   as     in    Cohnheim's   second  research. 
Strieker  fixed  his  attention  on  the  colourless  cor- 
puscles lying  outside  a  small  vein,  and  watched 
the  further  changes  which  they  underwent.  By 
prolonged  attention  to  single  elements,  it  was  seen 
that  tliey  gradually  divided  into  two  rounded 
masses,   which  spontaneously  separated  the  one 
from  the  other,  each  becoming  a  wandering  element, 
and  probably  in  its  turn  undergoing  self-division, 
lurning  his  attention  next  to  the  original  tissue 
elements  of  the  frog's  tongue,  he  wag  able  to 
recognise  the  connective  tissue  corpuscles  described 
by  Cohnheim.    These  he  observed  first  took  on  a 
certain  degree  of  mobility,  then  assumed  a  jointed 
appearance,  but  true   cell-division  could  not  be 
satisfactorily  made  out,  owing  to  the  crowded  state 
of  the  field.    Next  he  tried  to  make  out  the  speci- 
fic influence  exercised  by  the  conditions  of  inflam- 
mation, viz.,  increased  supply  of  nourishment,  and 
elevation  of  temperature,  on  a  healthy  structure. 
To  this  end  ho  cut  out  the  cornea  of  one  eye  in  a 
frog,  and  introduced  it  into  the  pouch  formed  by 
the  nictitating  membrane  of  the  other  side,  which 
had  been  prepared  for  the  purpose,  bv  having  vio- 
lent inflammation  set  up.    In  twenty-four  hours 
the  transplanted  cornea  was  examined,  and  found 
exactly  in  the  same  condition  as  if  it  had  remained 
in  Its  place  and  been  itself  the  subject  of  irrita- 
tion, only  these  changes  were  not  quite  so  far 
advanced  as  those  would  have  been  under  normal 
circiimstances.    The  presence  of  wandering  bodies 
111  the  transplanted  cornea  was,  however,  o'f  doubt- 
ful interpretation ;  they  might  liave  penetrated  it  by 
virtue  of  their  own  motive  power  from  the  fluids 
ot  the  inflamed  eye,  or  they  might  have  been 
developed  iii  the  transplanted  corneal  tissue  itself 
io  settle  this  as  far  as  possible,  a  cornea  was  cut 
out  and  divided  into  two  portions  before  being 
introduced  into  the  inflamed  conjunctiva.    One  of 
these  portions  was  introduced  into  the  inflamed  eye 
living,  so  to  speak,  the  other  was  killed  by  wash- 
ing  with    distilled  water.     Twentv-four  hours 
alter,  wlien  the  two  were  examined,  the  diller 
ence  was  marked.    The  portion  introduced  living 
presented  nil  the   marks  of  inflammation,  that 
ni  roduced   dead   contained   but   few  migrated 
cells,  and  these  mostly  near  the  surface  °  The 
conclusimi  arrived  at  from  this  and  similar  exne 
riments  was    that,   under   such  circumstances, 
though  a  portion  of  the  wandering  cells  found 
Ml  the  transplanled  cornea  had  undoubtedly  made 
tlieir  way  from  the  fluid  without  the  cornea  into 
Its  interior,  the  great  bulk  of  them  had  been  pro 
duced  within  Its  substance— the  product  of  its  own 
corpuscular  elements,  no  other  stimulus  to  their 
production  being  required  than  an  excessive  supply 
n(  fluid  nourishment.    The  other  papers  in  the 
S/udicn  are  mainly  taken  up  with  special  forms  of 
inflammation  without  any  very  particular  bearini; 
oil  the  process  generally,  but  some  were  pulilished 
about  the  same  time  in  linUott's [r,,tm-nc/nwacn  a„s 
drm  Iiislilulefur  Physiohyicnnd  Hislohyia  in  Unix 
which  deserve  notice.    The  writer,  ])r.  Byneck' 
deals  entirely  with  the  phenomena  of  blood-sfisis 


in  inflamed  parts.  It' had  aIr(^•ldv^lee^  m-oved 
by  Prof.  Lister  {PhU.  Trans.  1(J5«)  tliat^blold 
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corpuscles  in  an  inflamed  part  cxliibit  no  greater 
tendency    to  adhere  tofretiier  than  in  blood  of 
uninflamed  parts,  and  when  withdrawn  from  the 
body  the  corpuscles  of  the  former  behave  them- 
selves exactly  as  in  ordinary  blood.    This  would 
point  to  the  inference  that  stasis  is  due  not  so 
much  to  the  corpuscles  themselves  becoming  more 
adhesive,  but  rather  to  some  change  in  the  walls 
of  the  capillary  vessels  containing  the  corpuscles, 
or  in  the  tissues  outside   them.    Ryneck's  re- 
searches favour  that  conclusion.    He  first  repeated 
a  well-known  experiment  by  H.  Weber  {Muller's 
Archiv,  ia52)  which  is  as  follows:— The  thigh  of 
a  frog  is  tightly  ligatured  and  the  web  of  the  corre- 
sponding foot  placed  under  the  microscope.   To  this 
a  drop  of  ammonia  is  applied,  whereupon  the  irrita- 
tion set  up  is  manifested  by  a  rush  of  blood  cor- 
puscles from  all  parts  to  the  irritated  or  inflamed 
spot;  and,aUhough  the  circulation  has  been  stopped, 
the  accumulation  of  corpuscles  characteristic  of 
stasis  speedily  results.    If  now  the  ligature  be  re- 
moved the  circulation  is  again  set  up,  and  stasis 
remains  only  at  the  irritated  spot.  During  the  pro- 
cess of  the  experiment  inflammation  may  be  set  up 
in  the  other  and  unligatured  web  in  the  same  way, 
and  by  comparing  the  two  the  phenomena  of  stasis 
in  either  will  seem  identical.    It  is  plain  from 
this  that  circulation  of  the  blood  is  not  necessary 
for  the  production  of  stasis.    Ryneck  next  sought 
to  get  rid  of  the  living  corpuscles  altogether,  and 
to  substitute  for  the  natural  blood  a  fluid  con- 
taining visible  yet  dead  corpuscles,  bland  and  un- 
irritating.    Such  he  found  in  the  fat  globules  of 
fresh  milk,  which  he  tried  to  inject,  but  when  it 
reached  the  heart  the  heart  stood  still.     This  he 
found  was  due  to  the  milk  turning  acid  He 
mixed  some  soda  with  the  milk,  but  still  the 
heart  stood  still  before  all  the  blood  was  removed 
from  the  body.    So  he  tried  an  artificial  circu- 
lation. He  inserted  a  gbiss  tube  into  the  bulbus 
aorticus,  and  this,  by  means  of  an  'ndm-rubber 
tube  he  connected  with  a  receptacle  filled  with 
warm  and  fresh  cow's  milk.    At  the  same  time  he 
opened  the  sinus  venosus,  whereupon,  by  elevat- 
imr  the  vessel  containing  the  milk,  an  artificial 
circulation  could  be  set  up.    If  now,  as  before,  the 
web  was  irritated  with  ammonia,  the  phenomena 
of  stasis  were  promptly  produced,  and  the  oil  glo- 
bules of  the  milk  gathered  together  at  the  spot  and 
formed  greyish  cords  similar  to  those  produced  by 
blood,  although,  of  course,  the  milk  globules  were 
devoid  of  life.    When,  instead  of  milk,  the  de- 
fibrinated  blood  of  pigs  or  oxen  was  used,  the 
same  phenomena  were  observed,  only  the  lines  or 
cords  were  red  instead  of  greyish.    Thus  it  was 
shown  that  the  corpuscles  natural  to  the  ammal 
were  not  necessary  for  the  production  of  the  phe- 
nomena of  inflammation,  or  at  all  events,  of  stasis 
Next,  the  author  tried  to  change  the  walls  ot 
the  vessels  by  some  chemical  agent,  which  would 
kill  them  without  altering  them.    First,  ho  pie- 
pared  an  apparatus,  whereby  he  was  able  to  send 
into  the  vessels  serialim.  three  diflerent  lu  ds,  the 
one  succeeding  the  other  without  interN-al,  the  an  - 
mal  being  arranged  andcurarized  as  be  orc^  1  ir  t 
then,  he  thoroughly  washed  out  the  blood-ves  1 
with  a  solution  of  common  salt  (1  grain  to  J  W 
c.  centimetres),  till  in  the  web  under  the^  micio- 
Bcnpe,  no  corpuscles— red  or  white— could  be  seen, 
and  the  salt  fluid  ran  clear  from  the  sinus  venosus. 
Next  he  turned  a  slop-cock,  stopped  the  salt  solu- 


tion, and  turned  on  a  solution  of  the  same  strength 
as  before  of  chromic  acid,  of  tannin,  of  sulphate  of 
copper,  or  of  gold  chloride  as  the  case  might  be, 
varying  the  substance  with  each  experiment.  This 
he  allowed  to  flow  but  a  moment — however  it  was 
enough  to  provoke  convulsive  movements  of  the 
voluntary  muscles  in  the  animal.    The  stop-cock 
was  again  turned,  and  again  salt  solution  was 
allowed  to  flow,  so  as  to  wash  away  the  irritiint 
substance  out  of  the  vessels.    Finally  a  third  fluid 
was  admitted,  and  defibrinated  mammalian  blood 
made  its  way  into  the  vessels.    If,  now,  ammonia 
was  applied  to  the  top  of  the  frog's  foot,  no  result 
followed;    the  vascular  walls  were    dead — yea, 
ammonia  might  be  applied  so  freely  as  to  afirect 
the  red  corpuscles  in  the  vessels  in  the  same  fashion 
it  does  outside  the  body,  causing  them  to  swell  up, 
and  yet  stasis  did  not  follow.    But  if,  while  the 
salt  solution  was  yet  flowing,  and  before  the  vascu- 
lar walls  were  killed,  an  irritant  was  applied,  even 
with  this  an  outward  current  of  fluid  was  produced 
sufficient  to  produce  swelling  betwixt  the  frog's 
phalanges.  The  results  of  these  researches  seem  to 
indicate  as  clearly  as  may  be  that  stasis  does  not 
arise  from  changes  in  the  blood  corpuscles,  but 
either  from  changes  in  the  vascular  walls,  or  in  the 
tissues  beyond;  and  it  is  difficult  to  reconcile  the 
results  of  the  last-mentioned  experiment  with  the 
idea  that  the  change  occurs  in  the  surrounding 
tissues,  for  it  would  be  difficult  to  account  for  the 
accumulation  of  a   salt  solution  in  the  tissues, 
except  it  were  due  to  an  unnatural  permeability  of 
the  vascular  walls.    One  result  follows  from  these 
researches  which  is  very  emphatically  expressed 
by  Strieker  (quoted  in  Med.  Times  July  2,  1870). 
The  doctrines,  which  I  have  called  i?istorstiliaiism, 
may  be  combined  with  texiuralism.    The  teachings 
of  Rokitanskj',  Hughes  Bennett,  Lebert,  C.  J.  B. 
Williams  and  Addison,  respecting  exudations,  are 
not  incompatible  with  those  of  Virchow. 

Besides  this  harmonious  reconciliation,  so  un- 
usual amongst  physiologists,  there  is  but  little  to 
add  to  this  aspect  of  the  history  of  the  inflamma- 
tory process,  and  the  only  other  authority  we  need 
appeal  to  is  Dr.  Burden  Sanderson's  exceedingly 
able  article  on  the  process  of  inflammation  con- 
tained in  the  fifth  voWm&oi  Holmes's  Spstcm  of 
Surgery,  1871,  and  Lectures  on  Practical  Physio- 
logy {Med.  Times  and  Gaz.,  vol.  i.,  1871).  Hia 
"  conclusions  "  which  give  as  clear  an  idea  of  the 
subject  as  can  be  communicated  in  a  few  words, 
tend  to  rehabilitate  vascular  action,  along  with 
iuterstitiaiism,  and   texturalism.    They  are  as 

follows  :   ,  .  ,  •       •      r  II 

"  1.  In  every  inflammation  which  attains  its  ruU 
development,  the  changes  which  manifest  them- 
selves on  the  inflamed  part  are  of  three  kinds, 
distinguished  from  each  other  according  to  the 
organs  which  are  concerned  in  their  production. 
They  are  (1)  effects  of  disorder  of  the  vascular 
nerves  and  centre;  (2)  effects  of  alteration  of  the 
properties  of  the  living  walls  of  the  capillaries;  or 
(3)  effects  of  the  stimulation  of  the  living  cells  by 
transudation  of  liquor  sanguinis. 

"  2.  Of  these  three  orders  of  phenomena,  tlie 
second  only  can  be  regarded  as  absolutely  essen- 
tial  to  the  existence  of  iiiilammation,  which  may 
therefore  in  the  strictest  sense  be  said  to  have  its 
seat  in  and  about  the  veins  and  capillaries,  it 
being  there  that  the  earliest  mid  most  constant 
effects  of  irritation  or  injury  manifest  themselves. 


«  3.  The  nervous  'nnd  vascular  e(Tf  cts  of  local 
irritation  cannot  be  directly  described  as  successive 
stages  of  one  process,  for  the  determiiiation  of  lilood 
to  the  seat  of  injuiy,  which  is  the  sole  result,  and, 
if  I  may  so  speak,  purpose  of  the  vaso-motor 
disturbance,  has  no  relation  to  the  local  vascular 
changes,  excepting  in  so  far  its  it  tends  to  make 
the  exudation  more  abundant.  Exudation  of 
iiquor  sanguinis,  although  favoured  by  increased 
arterial  afflux,  may  occur  without  it,  and  as  a 
rule,  continues  after  the  afflux  has  ceased.  The 
vascular  and  textural  clianges,  on  the  contrary,  may 
be  regarded  as  successive  stages  of  one  process,  for 
they  are  connected  b\'  a  causal  relation — the  exu- 
dation of  liquor  sanguinis  in  which  the  former  end 
being  the  determining  cause  of  the  latter. 

"  4.  The  mode  in  which  an  injury  changes  the 
living  substance  of  the  vascular  walls  so  as  to 
make  them  permeable  to  the  blood  is  unknown. 
The  nature  of  the  change  itself  is  also  tmknown, 
the  only  clue  which  we  have  to  its  character  being 
those  afforded  by  the  structural  alterations  to 
which  it  tends  in  certain  organs,  and  particu- 
larly by  those  which  are  observed  when  the 
process  of  reparation,  attended  with  the  forma- 
tion of  new  capillaries,  is  commencing.  From 
these  appearances  we  are  led  to  infer  that  the 
primary  change  consists  in  the  transition  of  the 
material  from  the  formed  to  the  plastic  condition 
— from  a  state  in  which  it  is  resistimt,  because 
inactive,  to  one  in  which  it  is  more  living,  and 
therefore  more  labile. 

"  5.  In  all  living  tissues  the  effect  of  inflamma- 
tion manifests  itself  in  a  modification  of  the  action 
and  properties  of  individual  cells.  In  cells  which 
form  part  of  permanent  structures  the  protoplasm 
increases  in  quantitj',  and  becomes  more  or  less 
contractile.  Subsequentl}'  it  is  converted  entirely 
or  partly  into  young  cells,  either  by  cleavage  or 
by  endogenous  germination."  (//o/»i«s,  vol.  v.) 

Subsection  6. — Chemical  Theories  of 
Inflammation. 

We  have  noticed  the  successive  theories  by  which 
inflammation  was  regarded  as  a  stagnation  of  hu- 
mours, or  as  the  effervescence  of  some  vital  agent, 
corp;)real  or  spiritual;  or  as  a  consequence  of  per- 
verted action  of  the  various  powers  that  move  the 
blood,  or  of  change  of  the  fluidity  of  the  blood,  or  of 
the  nutritive  action  of  the  tissues  outside  the  vessels. 
We  must  next  notice  the  theories  based  upon 
changes  not  merely  in  the  mechanical  condition, 
but  in  the  chemical  composition  of  the  blood  and 
tissues.  That  there  is  a  change  in  the  blood  was 
palpable  from  its  buffed  or  "  sizey  "  appearance  ; 
and,  to  explain  this,  philosophers  in  every  age  used 
the  chemical  lights  at  their  disposal.  Butchemistry, 
as  an  exact  science,  is  of  very  late  growth,  and 
the  earlier  experimenters  were  most  imperfectly 
acquainted  with  the  nature  of  the  objects  they  had 
to  deal  with.  In  the  17th  century  the  four 
ancient  elements,  earth,  air,  fire,  and  water,  were 
discarded,  and  spirit,  sulphur,  salt,  water,  and 
earth  were  assumed  to  be  elements  existing  more 
or  less  in  all  created  things.  (  Wd/is  on  Fermenta- 
tion, ^'c,  op.  cil.)  Soon  afterwards  a  hypothetical 
acidity  was  conceived  to  be  the  secret  of  cacoelu/inij, 
or  disordered  humours.  Acids  curdle  milk,  there- 
fore acids  were  supposed  to  cause  other  coagula- 
tions.^ Ktmiiller,  for  example  {Mcdicus  f iixlniclus, 
part  ii.  cap.  ii.  S.  21,  KilJjj,  declared  that  pleurisy 
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arose  from  "peccant"  acid,  which  curdled  the 
serum  of  the  blood  and  "vellicated"  the  pleura. 
Amoniist  the  causes  cold  air  is  reckoned  the  first. 
"But,"  asked  Pitcairn  {Op.  cit.  p.  146),  "what 
is  there  acid  in  cold  air?"  F.  Sylvius  (6.  1GI4, 
d.  1672),  who  is  usually  considered  the  chief  pro- 
moter of  iatroohemistry,  uttered  the  valuable  maxim 
that  nothing  should  be  held  true  in  medicine  that 
is  not  attested  by  the  senses,  and  that  clinical 
observation,  anatoni}',  and  chemistry  were  the  foun- 
dations of  the  science.  Good  words,  truly.  But  in 
his  Praxeos  MediccB  Idea  Nova  (lib.  i.  cap.  40, 
Opera,  Amsterdam,  1G80)  he  treats  of  inflammation 
under  the  head  of  obstructed  return  of  venous 
blood  to  the  heart.  "  Blood,  or  perhaps  phlegm — 
or  chyle  absorbed  from  the  small  intestines  " — he 
says,  "  stagnates  in  the  small  vessels  and  inter- 
stices of  a  part,  heats  and  corrupts.  Its  volatile 
and  spirituous  parts  are  lost  which  were  wont  to 
mitigate  the  acid  and  saline  elements ;  these 
effervesce  with  each  other  and  with  the  oily 
parts."  Bleeding  was  prescribed  in  the  early 
stages  ;  in  the  later  the  volatile  alkaline  salts 
distilled  from  animal  matters,  hartshorn,  &c.,  for- 
asmuch as,  he  saj's,  they  have  egregious  power  of 
dissolving  all  things  coagulated  and  conglutinated 
in  the  animal  body.  Books  of  the  date  1  670-1750 
treat  of  "sharp  acrimonious  juices,"  "hot  raging 
salts,"  "  sulphureous  particles  in  the  blood,"  and 
the  like.  About  1 73"2  the  real  nature  of  the  blood- 
clot,  and  the  existence  of  coagulable  lymph,  wag 
made  known  by  Petit;  this  knowledge  was  ex- 
tended by  Quesna}-,  Senac,  and  Dr.  Richard 
Davies,  of  Bath,  whose  Essay  on  the  Ejrperi- 
menial  Analysis  of  (lie  Human  Blood,  Bath,  1760, 
is  as  good  a  description  as  can  be  given  of  the 
division  into  serum,  gluten,  fibrine,  and  globules^' 
{Gulliver,  Prcfaee  to  Hewson,  op.  cit.) 

We  find  ammonia  recommended  in  order  to 
hold  the  fibrin  of  inflamed  blood  in  solu- 
tion by  Dr.  Hugh  Smith,  physician  to  the 
Middlesex  Hospital,  who  published  in  1761  some 
"  Essays,  Physiological  and  Practical,  on  the  Na- 
ture and  Circidation  of  tlie  Blood,  and  the  Effecls 
and  Uses  of  Blood- Letting.'"  Dr.  Whytt,  of  Edin- 
burgh,  is  right,  he  says,  when  he  attributes  to  an 
increased  osciUatory  motion  of  the  smaller  vessels 
the  cause  of  inflammation  ;  but  Haller's  idea  is 
better — that  an  effusion  of  blood  into  the  cellular 
membranes  from  the  ends  of  the  arteries  which 
exhale  into  their  cavities  is  brought  about  by  un- 
usual irritation.  The  heat  is  due  to  the  increased 
and  quickened  contraction  of  the  vessels,  and  the 
consequent  accelerated  motion  and  friction  of  the 
fluids.  Blood-letting,  antimony,  and  volatile 
alkaline  salts — the  purpose  of  which  last  is  to  dis- 
solve the  "  inflammatory  gluten  "  and  to  render 
the  blood  more  fluid — are  the  modes  of  treatment 
recommended.  "It  may  appear  contradictor}'," 
the  author  says  (p.  110),  "  to  prescribe  the  vola- 
tile  alkaline  salts  in  a  disease  where  the  circulation 
is  already  too  rapid,  and  the  vis  vitre  much  too 
excited  ;"  but  after  the  pulse  has  been  lowered 
they  will  tend  to  resolve  the  inflnmmation.  He 
agrees  with  Dr.  Huxham  in  supposing  that  even 
the  most  sizey  blood  out  of  the  liody  is  prevented 
from  coagulating,  and  the  tone  of  the  fibres  ami 
power  of  the  vessels  in  the  body  is  diminished 
by  these  salts,  and  that  the  dissolution  of  the  blood 
may  be  hastened,  and  the  momentum  of  the  circvb 
lation  reduced,  by  the  same  means. 


"<J  INFLAMMATION. 

Meanwliilo  tTie  nature  of  the  blood  and  its  clot  resistance, 
were  further  developed  by  Ilewson.  The  effect  of 
air  on  the  blood  had  long  been  known,  and  what  we 
now  call  oxygen  had  been  called  "  nitrons  spirit  " 
by  Mayow  ;  but  Priestly  (1777)  discovered  "dc- 
phlogitiscated  air  "  (oxygen)  and  its  power  of 
acting  on  the  blood  through  membranes,  and,  with 
Lavoisier,  founded  the  modern  theory  of  respira- 
tion. Neverlhelesi,  animal  chemistry  at  the  end 
of  tlie  eighteenth  century  was  in  the  rudest  state  ; 
substances  to  be  analysed  were  only  exposed  to 
destructive  distillation  by  fire,  and  the  ammonia 
and  pitchy  products  resulting  were  classed  under 
the  head  of  spirits,  salts,  and  stinking  oil.  From 
Jiees^s  Ed.  of  Chambers' s  CydopcEcUa,  1786,  it  is 
clear  that  the  state  of  the  blood  in  inflammation 
and  fever  was  conceived  to  be  thickened  bj'  heat 
arising  from  errors  in  diet  and  excited  circulation. 

It  was  not  till  1835-40  that  Mulder,  Simon, 
and  Liebig  directed  attention  to  the  evidences  of 
increased  oxydation  in  inflammatory  blood.  The 
animal  body  is  an  oxydating  machine.  Oxygen 
is  needed,  not  only  to  cause  "force"  as  heat  and 
motion,  but  whether  tissue  is  to  be  formed  from  the 
blood,  in  nutrition,  or  to  be  taken  back  into  the 
blood  when  effete.     "  All  the  tissues  of  the  body 
contain,  for   the  same  amount  of  carbon,  more 
oxygen  than  the  constituents  of  blood.  During 
their  formation  oxygen  has  been  added  to  the 
elements  of  proteine."  {LieJdg,  A?i{mal  Chemistry, 
by  W.  Gregory,  Lond.  1842,  p.  127.)  The. 
buffy  coat  was  believed  to  contain  a  tritoxyde  of 
protein,  equivalent  in  composition  to  pyin,  a  princi- 
ple found  in  pus.    The  illustrious  Liebig  taught 
that  weakened  vital  power  in  any  part  of  the 
body  is  equivalent  to  deficient  resistance  to  the 
action  of  oxygen;  this  is  equivalent  to  increased 
change  of  matter,  and  increased  change  of  matter 
is  followed  by  increase  of  all  movement.  Diseased 
transformation  of  living  tissues,  abnormal  genera- 
tion   of  force,    acceleration    of   the  involuntary 
motions  of  the  heart,  and  higher  temperature  are 
the  phenomena  of  fever.     In  consequence  of  the 
accelerated  circulation,  a  greater  amount  of  arterial 
blood,  and  consequently  of  ox3-gen,  is  conveyed  to 
the  diseased  part.    Health  is  restored  when  the 
equilibrium  between  the  action  of  oxygen  and  the 
resistance  of  the  implicated   tissue  is  restored. 
These  being  the  cardinal  principles  of  disease,  the 
philosopher  goes  on  to  describe  the  rationale  of 
treatment,  and  his  observations  on  the  empirical 
nature  of  the  ancient  traditional  treatment  de- 
serve to  be  written  in  li'tters  of  gold.  "These 
methods  employed  by  the  physician,"  he  says, 
"  (he  result  of  ages  of  ciopcrionca,  are  siicli  that  the 
most  perfect  theory  could  hardly  have  pointed  them 
out  more  acutely  and  more  justly  than  has  been  done 
by  the  observations  of  the  sagucious  practitioner.  He 
diminishes,  by  blood-letting,  the  number  of  the 
carriers  of  oxygen  (red  globules),  and  by  this 
means  the  conditions  of  change  of  matter  ;  he  ex- 
cludes from  the  food  all  such  matters  as  are  capable 
of  conversion  into  blood  ;  he  gives  chiefly  and  en- 
tirely noii-azotised  food,  which  supports  the  respi- 
ratory process,  as  well  as  fruits  and  vegetables, 
which  contain  the  alkali  necessary  for  the  secre- 
tions."   (Op.  cit.  p.  258.)     The  uses  of  connter- 
irritjition  and  of  cold  are  explained  by  Liebig  on 
chemical  principles,  but  it  must  be  added  that  he 
condemns  the  too  lavish  abstraction  of  blood,  be- 
Ciiuse  it  contains  the  store  of  nutrition  and  vital 


ag  well  as  of  the  oxj'gen  which  is 
necessary  for  the  destruction  of  diseased  and  effete 
products. 

Twenty  years  later  we  find  the  chemical  nature 
of  inflammation  vindicated  and  unfolded  by  one  of 
Liebig's  most  distinguished  followers — Dr.  ]3ence 
■Jones — in  his  ingenious  Lectures  on  the  Application 
of  Chemistry  and  Mechanics  to  Pathology  and 
Theraptutics  (Lond.  1867).  Inflammation,  he 
teaches,  is  n  "state  of  oxydation  beyond  that 
which  occurs  in  health."  Neither  vascular  nor 
nervous  disorder  lie  so  near  the  root  of  inflammation 
as  chemical  disorder.  This  last  is  independent  of 
and  anterior  to  the  others.  This  is  shown  by 
tracing  the  beginnings  of  inflammation  in  sucli 
a  texture  as  the  cornea,  where  neither  vessels  nor 
nerves  exist,  inflammation  besius  as  an  exagge- 
ration of  a  natural  process.  Inflammatory  heat 
proceeds  from  an  excess  of  the  process  which 
causes  healthy  heat.  The  diseased  oxydation  and 
heat  production  begin  in  the  tissue  outside  the  capil- 
laries; the  increased  action  soon  reaches  the  capil- 
laries :  the  o.xj'gen -bearing  red  globules  are 
attracted  in  excess  by  the  demand  for  oxygen  ; 
hence  follow  increased  circulation  and  stasis, 
pain  and  sensitiveness,  and  exudation  of  serum  and 
fibrin.  Fever  may  follow.  "  AVhen  the  increase 
of  chemical  action  is  excessive,  the  whole  bleed 
participates  in  it,"  So  said  Galen.  "  Peroxyda- 
tion  not  only  causes  an  excess  of  fibrin,  but  it  pro- 
duces a  higher  state  of  oxydation  of  fibrin  than 
exists  in  health."  The  blood  globules  become  more 
adhesive,  so  that  they  roll  together  and  sink  more 
rapidly  when  blood  is  drawn,  "whilst  the  altered 
fibrin  contracts  more  firmly  than  ordinary  fibrin 
usually  does."    (Op.  cit.  p.  85.) 

It  is  of  great  interest  to  study  the  way  in  which 
chemical  theory  harmonises  with  ancient  doctrine, 
according  to  which  inflamniation  was  regarded  not 
so  much  as  a  disease  as  a  means  of  removing  disease. 
We  may  take  Dr.  Bence  Jones's  description  of  a 
fit  of  the  gout  for  an  example.  An  attack  of  gout, 
he  says,  is  a  process  of  oxydation  set  up  in 
parts  where  the  urates  (the  presence  of  which  in 
the  blood  is,  per  hypothesin,  the  gouty  diathesis) 
accumulate.  By  oxydation  the  urates  are  con- 
verted into  urea,  which  can  be  more  readily  ab- 
sorbed from  the  tissues  and  eliminated  by  the 
kidneys.  It  will  be  remembered  that  Hunter 
spoke  of  the  gout  as  a  process  in  which  some- 
thing was  to  be  done  in  the  part,  and  that 
Garrod  had  aflirmed  that  the  gouty  paroxysm  de- 
stroys the  urate  of  soda.  The  eft'ect  of  a  feverish 
or  inflammatory  attack  in  clearing  the  blood  of 
elements  which  may  have  caused  ill  health  fur 
years  is  explicable  on  this  hypothesis. 

We  have  already  mentioned  B.  W.  Richardson's 
chemical  theories  of  the  coagulation  of  the  blood 
and  of  the  buify  coat,  (On  the  Coagulation  of 
the  Blood,  Lond.' 1 853.)  In  a  note  with  which  he 
favoured  me  in  18(1 1  his  theory  of  the  fever  ac- 
companying inflammation  was  that  it  was  due  to  a 
process  of  superoxygenation  extending  throughout 
the  system  at  large,  and  that  local  inflammation  is 
secondary,  as  are  also  the  increased  temperature  of 
tlie  body  and  the  quickened  respiration  and  circu- 
lation. The  conditions  which  give  rise  to  the 
process  of  superoxygenation  are  such  as  lead  to 
arrest  of  the  circulation  in  one  or  other  of  the 
vascular  organs,  and  to  a  suspension  in  the  process 
of  excretion  in  such  organs.    Whenever  the  circu- 


Intion  is  temporarily  arrested  in  one  portion  of  the 
body  (as,  for  example,  when  the  function  of  the 
slciu  is  suppressed  by  exposure  or  cold)  the  circu- 
lation of  the  blood  is  shortened,  according  to  the 
extent  of  the  arrest  in  function,  and  tiie  burden  of 
the  circulation  has  to  be  borne  by  the  parts  in 
which  the  circulation  remains  free.  Additional 
labour  is  thus  thrown  on  the  heart,  a  quickened 
pulmonary  circulation  and  a  quickened  respiration 
are  established,  and,  as  a  sequence,  there  is  a  super- 
oxidation  of  the  blood  and  inflammatory  fever. 
Meanwhile  secretions  of  the  decayed  organ  accu- 
mulate in  the  blood,  and  upon  their  presence  in 
excess  the  local  manifestation  of  inflammatory 
action  depends,  the  character  of  the  inflammation 
varying  with  the  character  of  the  arrested  secretion. 

According  to  the  same  author,  the  great  increase 
offibrine  in  cases  of  acute  inflammatory  fever  has 
more  to  do  with  the  fatal  result  in  many  instances 
than  the  local  inflammatory  mischief.  There  is, 
he  contends,  a  limitation  as  to  the  amount  of 
librine  that  can  make  the  round  of  the  circulation. 
If  the  blood  is  surcharged  with  fibrine,  a  portion 
is  left  undissolved  in  the  liquor  sanguinis.  The 
heart  c//!«;7is  out  the  fibriue.  Tlie  fibrinous  deposit 
embarrasses  the  heart,  and  sinking  symptoms 
succeed  as  the  result  of  the  obstruction  to  the 
course  of  the  blood  stream  ;  these  concretions,  when 
present,  being  diagnosable  by  certain  distinct  sym- 
ptoms. 

By  submitting  animals  to  the  influence  of 
0X3'gen,  Dr.  Richardson  has  produced  all  the  sym- 
ptoms of  inflammatory  fever,  the  hyperinosis,  the 
local  manifestation  of  pneumonia,  and  fibrinous 
deposits,  which  latter  he  has  removed  from  the 
hearts  of  animals  while  the  hearts  were  yet  con- 
tracting. 

Taking  this  view  as  to  the  general  phenomena 
of  an  inflammatory  disorder,  and  co.»itrasting  this 
with  the  phenomena  of  arrested  oxidation  as  in- 
duced by  the  influence  of  narcotics,  Dr.  Richard- 
son considers  that  opium,  but  above  all  the  vola- 
tile narcotics,  are  the  grand  remedies  in  the  cure 
of  acute  inflammatory  affections.  In  cases  of 
acute  inflammatory  croup,  he  has  thus  adminis- 
tered chloroform  by  continuous  bnt  cautious  in- 
halation with  marked  success.  Under  the  influ- 
ence of  this  agent  the  circulation  and  respiration 
are  at  once  reduced  in  force,  the  temperature  of 
the  body  is  lowered,  the  skin  begins  to  act  freely, 
and  all  the  increased  vascular  action  is  brought 
down  promptly  by  an  agent,  the  effects  of  which 
pass  ofl^as  soon  as  its  administration  is  withdrawn. 

Dr.  Richardson  has  shown  that  in  dogs  and  cats 
inflammation  of  the  fibrous  structures,  as  of  the 
endocardium,  pericardium,  and  sclerotic,  can  be 
artificially  produced  by  the  free  introduction  of 
lactic  acid  into  the  circulation  through  the  peri- 
toneal surface.  This  is  one  experiment  amongst 
many  on  the  synthesis  of  disease,  which,  perhaps, 
explains  the  genesis  of  rheumatic  fever.  In  a  very 
■valuable  lecture  On  Increment  of  Heal  {Med. 
Times  ami  G'az.,  HJGO,  vol.  i.  p.  4ii()),  Dr.  Rich- 
ardson points  to  the  augmentation  of  fibrine,  and 
Us  deposit  in  the  heart  as  effects  of  pyrexia. 

The  increasing  application  of  the  cosmical  theory 
of  conversion  of  force,  and  the  measurement  of 
effects  by  the  thermometer,  well  deserve  further 
consideration. 

Dr.  .Julius  Robert  Mayer,  of  Heilbronn,  in  1  !M2, 


and  about  the  same  time  James  I'riEcot  Juul 
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Manchester,  first  propounded  in  a  comprehensive 
form  the  doctrine  that  force  lives  for  ever  ;  that 
it  may  change  its  form,  or  remain  for  a  time  in 
abeyance,  but  cannot  be  annihilated.  (See  Tyndall 
Ore //m<,  Lond.  1863.)  ' 
In  a  healthy  man,  the  bodily  temperature  vary- 
ing little,  implies  a  balance  between  the  produc- 
tion of  heat  and  the  loss  of  it.  Let  this  be  dis- 
turbed, let  the  production  of  lieat  be  increased,  or 
its  loss  diminished,  elevation  of  bodily  temperature 
or  pyrexia  follows. 

The  sources  of  heat  'within  the  body  are  not 
entirely  understood,  and  do  not  readily  admit  of 
estimation.  Liebig  {Animal  Chemistry,  p.  80) 
alludes  not  only  to  direct  but  to  indirect  oxidation, 
such  as  occurs  in  the  transformation  of  starch  into 
fat,  or  of  sugar  into  alcohol,  or  in  the  heating  of  a 
haystack.  In  the  formation  of  fat  a  portion  of  the 
oxygen  of  the  starch  is  given  up,  and  is  converted 
into  carbonic  acid  with  a  portion  of  the  carbon, 
but  the  combustion  of  the  starch  is  incomplete; 
for,  instead  of  carbonic  acid  alone  being  produced, 
fat  and  carbonic  acid  are  the  products  of  this  im- 
perfect form  of  oxidation.  In  fermentation  of 
starch  or  sugar  again,  water,  alcohol,  and  carbonic 
acid  are  formed.  This  is  no  combustion  at  the  ex- 
pense of  the  atmospheric  oxygen,  but  a  rearrange- 
ment of  elements  ;  yet,  as  certain  as  carbonic  acid 
is  formed  heat  is  set  free. 

There  are  yet  other  sources  of  heat;  for  ex- 
ample, hydration,  such  as  occurs  when  oil  of  vitriol 
is  mixed  with  water.  Here  there  is  rearrange- 
ment of  elements,  but  not  such  as  occurs  when 
carbon  is  burnt.  Again,  in  the  pulmonary  and 
systemic  circulation,  changes  are  constantly  going 
on  which  accoimt  for  the  evolution  and  abstraction 
of  heat,  but  which  are  in  no  respect  of  the  nature 
of  oxidation.  It  is  well  known  that  wherever 
gases  are  being  condensed,  as  oxygen  is  in  the 
luug  by  the  red  corpuscles,  there  heat  must  be  given 
out.  The  evolution  of  the  carbonic  acid  gas  would 
to  some  extent  neutralise  this,  bat  how  far  is  not 
known.  Finally,  the  so-called  catalytic  process 
may  have  something  to  do  with  the  production 
01  anmial  heat. 

Briefly,  it  may  be  said  that  the  heat  of  the  bodv 
depends  on  chemical  change,  and  this  chemical 
change  is  essentially  oxidation  ;  that  air  and  food 
are  burnt  up  within  us,  and  expelled  in  the  shape  of 
consumed  material,  whilst  force  in  the  shape  of 
heat  or  mechanical  work  is  liberated.  In  estimatiiicr 
the  exact  measure  of  these  changes  we  encouiue'? 
considerable  difiiculties.  Thus  our  food  does  not 
consist  of  simple  carbon;  to  render  that  substance 
available  for  our  wants,  it  must  be  combined  in 
certain  fashions,  and  the  heat  produced  bv  the 
combustion  of  the  combined  matters  is  not  the 
same  as  the  heat  produced  by  the  combustion  of 
each  element  separately.  Then  again  our  nitro- 
genous food  is  only  very  imperfectly  consumed  • 
it  reappears  mainly  as  urea,  but  urea  itself  is 
capable  of  givnig  out  considerable  combustion 
heat,  80  that  this  also  must  be  taken  into  con 
sideratioii. 

Increased  activity  of  function  implies  increased 
nutrition  and  oxidation,  and  thus  increased  pro 
duction  of  heat.  Thus  a  gland  actively  enL'a.Tcd" 
111  the  process  of  secreting  increases  in  temporalmo 
contraction  of  muscle  gives  rise  to  increased  tcm' 
peiatuie  in  the  blood  issuing  from  it,  and  as  oiio 
of  the  pheiiomeua  ot  iiifliiimaatiou  is  incrcasea 
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though  perverted,  nutrition,  this  also  invariably 
ilnds  expression  in  elevation  of  temperature. 

The  bodily  temperature  is  normally  about 
98'5°  F.  in  the  axilla,  aud  a  degree  higher  in  the 
mouth  and  rectum.  If  it  rises  above  09-5°  the 
condition  is  described  as  febrile.  Even  in  disease 
temperature  rarely  falls  below  91°.  The  highest 
temperature  which  has  been  noted  in  a  living 
man  isll2-5°F.  This  Wunderlich  encountered 
in  a  man  dying  of  tetanus.  In  tubercular  menin- 
gitis of  children  the  bodily  heat  may  sink  very 
low  (79°)  ;  in  a  case  of  mania  it  has  been  rated  at 
77°.  A  gradual  accumulation  of  heat  in  the  body, 
such  as  occurs  in  individuals  working  in  a  heated 
atmosphere,  proves  fatal.  This  is  the  rationale  of 
heat-stroke  or  sun-stroke.  The  ordinary  means 
for  keeping  down  the  temperature — viz.,  evapora- 
tion from  the  surface— fails  in  these  cases,  or  proves 
insufficient  to  keep  down  the  heat,  and  so  death 
ensues.  The  temperature  in  these  cases  usually 
goes  on  increasing  after  death. 

When,  again,  the  surface  has  been  cooled  by  a 
cold  bath  or  cold  water,  two  things  take  place  to 
keep  up  the  bodily  temperature.  The  first  of 
these  is  increased  oxidative  change;  the  second  is 
more  mechanical,  for  by  the  cold  the  blood  is 
driven  from  the  surface,  and  so  a  layer  of  badly 
conducting  bodily  tissue  is  made  to  intervene  be- 
tween the  warm  circulating  blood  and  the  cold 
medium  external  to  the  surface.    These  facts  have 


an  important  bearing  on  practice. 

It  has  been  contended  that  increased  lieat  of 
a  part  of  the  body,  as  in  inflammation,  by  no 
means  implies  a  general  elevation  of  temperature. 
Brown  Sequard  in  his  Experimental  Researches 
(New  York,  1853)  declares  that  the  temperature 
of  the  rectum  is  101°,  of  the  urine  102°,  and  of 
the  heart  10S°,  in  health.  Claude  Bernard  pointed 
out  that  internal  organs,  like  the  liver,  normally 
liave  a  temperature  of  above  100°.  His  idea,  there- 
fore, was  that  in  an  inflamed  part,  just  as  in  a  part 
■whose  sympathetic  nerve-fibres  have  been  divided, 
there  is  vascular  relaxation  and  increased  rapidity 
of  circulation,  thus  tending  to  equalise  the  external 
and  internal  degrees  of  bodily  heat.  Marey  has 
adopted  the  same  view.  He  believes  that  inflam- 
matory heat  of  surface  is  due  rather  to  the  levelling 
up  of  its  heat  as  compared  with  the  internal  organs 
than  to  any  increase  in  the  rate  of  the  production 
of  bodily  heat.  But  it  is  plain  that  such  a  theory 
would  account  for  nothing  beyond  the  normal  level 
of  internal  heat,  and  it  is  a  matter  of  experience 
that  this  is  frequently  exceeded.  So  that  although 
the  theory  helps  us  to  explain  tlie  rapid  increase  ol 
superficial  temperature  iii  inflamed  parts,  it  only 
suffices  up  to  a  certain  point.  _ 

Originating  as  it  does  in  tissue-waste,  the  in- 
creased bodily  temperature  in  fever  may  be  roughly 
compared  with  the  increase  of  waste.  Ihis  has 
been  made  the  subject  of  experimental  investiga- 
tion, and  the  results  obtained  are  that  in  pyrexia 
we  have  increased  evolution  of  carbonic  acid,  and 
of  urea  :  indicating  increased  oxidation  of  both 
the  carbonaceous  and  nitrogenous  elements  o  the 
bodv.    There  is  of  course  loss  of  bodily  weight. 

Hippocrates  pointed  it  out  as  a  bad  sig.i  tha 
some  patients  do  not  waste  in  disease,  i  lie  lact 
is  confirmed  by  Parkcs  when  he  says  that  some 
febrile  cases  are  attended  with  diminished  cxcretum. 
The  tissues  are  oxidised,  hence  the  heat  ;  but  not 
thoroughly  oxidised  into  matters  ripe  for  excretion. 


Thus  the  blood  is  loaded  with  unwholesome  mat- 
ters, which  perhaps  cause  delirium  or  local  inflam- 
mation. When  they  have  at  last  attained  to  what 
Hippocrates  called  codmi  they  are  discharged,  to 
the  great  relief  of  the  patient,  and  constitute  what 
the  Fathers  of  Physic  called  Crilicol Evacuations. 
{Aitken,  Sc.  and  Pr.  of  Med.,  \o\.\.) 

The  local  elevation  of  temperature  has  important 
bearings  on  the  phenomena  of  inflammation.  It 
favours  chemical  change,  and  the  movement  of  liv- 
ing bodies.  Now  this  chemical  change,  as  we  have 
said,  is  probably  only  half  complete.  Blood  con- 
taining these  half-consumed  matters  is  capable  of 
setting  up  pyrexia  in  a  healthy  animal,  or  even 
pyaemia,  and  cannot,  therefore,  fail  to  have 
a  similar  eftect  on  the  individual  in  whom  they 
are  produced.  For  if  capable  of  producing  py- 
rexia de  novo,  a  fortiori  they  increase  it  sinteusity 
when  already  set  up. 

Again,  with  regard  to  the  effects  of  elevated 
temperature  on  motion,  it  is  matter  of  experience 
that  elevation  of  temperature,  within  certain  limits 
favours  the  motion  of  leucocytes.  Outside  the 
body  they  move  most  readily  with  a  tempera- 
ture" of  102° — which  represents  fairly  enough, 
that  common  in  local  inflammation.  {J.  Burden 
Sanderson,  Lectures  quoted  above.) 

But,  as  has  already  been  pointed  out,  these  two 
processes  are  two  of  the  most  important  in  inflam- 
mation. The  increased  quantity  of  blood  plasma 
soaking  the  tissues,  and  the  increased  number  of 
leucocytes,  even  in  those  parts  where  normally  they 
abound,  are  essential  parts  of  the  inflammatory 
process.  And  so  we  see  they  act  and  react  on 
each  other. 

The  thermometer  was  used  in  practice  by  Boer- 
haave, by  Boissier  de  Sauvages,vvho  recordsarise  in 
one  case  from  96°  to  106-6°  F.  (28°  to  33°  R.); 
De  Haen,  who  established  the  fact  of  increased 
heat  during  cold  shivers,  and  of  possible  rise  of 
heat  after  death;  by  John  Hunter,  Bateman, 
Christison,  and  other  practitioners  of  the  earlier 
part  of  this  century.  Later  by  Zimmerman, 
Traube,  Aitken,  Parkes,  Jenner,  Sydney  Ringer, 
Edward  Long  Fox,  W.  Squire,  and  Spencer 
Wells  ;  but  Wunderlich  and  Billroth,  the  former 
in  relation  to  medicine,  the  latter  to  surgery,  have 
written  on  it  most  largely.  Wunderlich's  work 
has  been  translated  for  the  New  Sydenham 
Society,  and  though  Billroth's  papers  have  not 
been  translated,  the  main  facts  contained  in  them 
are  embodied  in  his  Surgical  Pathology  (Amer.  ed. 
pp.  81  and  328).  Perhaps  the  best  and  purest 
examples  of  inflammatory  fever  are  to  be  found  ni 
persons  on  whom  wounds  have  been  inflicted,  or  on 
whom  surgical  operations  have  been  performed. 
After  such  injuries  two  sets  of  feverish  symptoms 
may  occur,  the  first  being  called  traumatic  fjvor 
(  Wimdficber,  Billroth),  the  other  secondary  fever 
(Nachfieher,  Billroth  )•  With  regard  to  the  former  of 
these,  Billroth  says  [op.  cit.  page  82),  "  Traumatic 
fever  occasionally  begins  immediately  after  an 
injury,  more  frequently  not  till  the  second,  thir.f, 
or  fourth  day.    The  highest  temperature  attained, 
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although  rarely,  is  104'5°  F.--10£ 
rule  it  docs  not  rise  much  above  10-  —  luo  . 
Simple  traumatic  fever  does  not  usually  last  over 
a  week  ;  in  most  cases  it  only  continues  from  two 
to  five  days  ;  in  many  cases  it  is  entirely  absent, 
as  in  most  small  superficial  incised  wounds.  I  rau- 
matic  fever  depends  entirely  on  the  state  ot  the 
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wound  ;  it  is  generally  of  a  remitting  type  ; 
the  decline  may  t«ku  place  rapidly  or  slowly.  .  .  . 
Tlie  cause  of  the  difference  in  the  occurrence  of 
traumntic  fever  depends  partly  on  whether  the 
wound  heals  with  more  or  less  inflammatory  sj-m- 
ptoms,  partly  on  unknown  influences."  Again  (p. 
329)  tiie  same  author  says,  "  Fever  appearing  in 
wounded  patients  is  partly  due  to  the  blood  taking 
lip  materials  resulting  from  decomposition  of  mor- 
tiHed  tissue  on  the  substance  of  the  wound, 
partly  to  the  absorption  of  materials  formed  by  the 
traumatic  or  accidenial  inflammation."  He  gives 
a  temperature  chart,  showing  how,  after  amputation 
of  an  arm,  the  pyrexia  did  not  occur  till  the  tiiird 
day.  On  the  fourth  day  the  temperature  was 
10'2-2°  F.  ;  on  the  fifth  103°  ;  after  that  it  sank  ; 
on  the  eigiit  day  the  patient  was  free  from  fever. 

Billroth  gives  illustrations  of  another  form  of 
traumatic  fever,  commencing  immediately  after  ope- 
ration ;  when,  for  instance,  unhealthy  tissues  are 
cut,  blood  is  left  and  decomposes,  or  when  the 
discharge  early  decompoaes.  As  an  example  he 
cites  a  case  of  excision  of  a  carious  wrist,  where 
the  soft  parts  were  greatly  infiltrated.  Here  the 
fever  began  at  once  ;  the  same  evening  it  rose  to 
102-2°  F.;  the  second  .day  the  temperature  was 
103°  ;  on  the  third  this  was  somewhat  exceeded, 
after  which  defervescence  followed. 

When  the  inflammation  assumes  an  unhealthy 
type  the  pyrexia  may  be  more  severe  and  pro- 
longed. Billroth  gives  a  chart  of  the  temperature 
in  a  case  of  erysipelas  of  the  face  following  extir- 
pation of  a  cancer  of  the  lip.  The  attack  began 
with  a  temperature  of  98-6°;  in  the  evening  of  the 
same  day  it  was  103°  F.  This  was  its  acme.  On 
the  morning  of  the  fourth  day  it  had  sunk  to  101-2° 
F.  ;  by  the  ninth  day  the  temperature  was  at 
the  same  level  as  at  the  time  of  operation,  and 
the  patient  recovered. 

In  the  foregoing  groups  of  constitutional  sym- 
ptoms we  recognise  only  usual  traumatic  pheno- 
mena; but  when  the  temperature  rises  higher  we 
think  of  septiccEmia  or  pyjemia.  Thus  in  acute 
osteo-myelitis,  which  almost  invariably  ends  in 
pyemia,  the  temperature  rises  to  a  considerably 
greater  height.  In  one  case  observed  by  "Wunder- 
lich  {S;!/il.  Soc.  Trans,  p.  403)  the  patient  died 
with  a  temperature  of  105-26°  F.,  rising  after 
death  to  105-98°  F.  In  others  104-9°  F.  was 
never  exceeded.  This  he  considers  the  bounds 
of  pretty  high  fever.  In  these  cases  the  coiirse  of 
the  temperature  was  irregular,  but  the  fluctuations 
were  trifling,  and  in  all  there  was  a  marked  con- 
trast between  the  temperature  and  the  pulse, 
which  was  excessively  quick,  in  one  case  amount- 
ing to  188  beats  per  minute  twelve  hours  before 
death.  With  regard  to  erysipelas,  Wunderlich 
says  {op.  oil.  p.  351)  that  when  it  affects  the  face 
It  presents  many  various  types,  varj-ing  greatly 
with  its  causation,  the  only  thing  in  common  being 
the  inflammation  of  the  skin. 

In  pijiemia  (np.  tit.p.  301)  the  pyrexia  gene- 
rally begins  abruptly  with  rigors  and  an  elevation 
of  two  or  three  degrees  up  to  midnight ;  after  that 
the  temperature  rises  more  rapidly,  and  in  the 
morning  it  may  be  four  or  five  degrees  above  that 
of  the  preceding  day.  The  rise  is  ordinarily  com- 
pleted within  a  day  or  a  day  and  a  half.  The 
temperature  then  almost  always  exceeds  104°  - 
.generally  it  approaches  1 0G°  and  commonly  enough' 
It  comes  near  107°.    This  point  being  reaclied,"it 
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begins  to  fall,  and  may  fall  rapidly,  but  only  to 
a  certain  point,  when  it  begins  to  rise  again,  and 
so  fluctuates  from  day  to  day.  The  second  rise 
does  not  extend  so  far  as  does  the  first.  The  fever 
lasts  about  a  week,  and  if  it  proves  fatal  death  is 
not  certainly  pre-indicated  by  the  thermometer. 

Wunderlich  has  given  the  name  hyperpvrena 
to  the  very  high  temperatures  above  107'()°  F., 
which  occur  at  the  close  of  rheumatic  and  scarlet 
fever,  pyajmia,  acute  tuberculosis,  and  which,  as 
they  are  often  met  with  in  the  case  of  injuries  of 
the  brain  and  apoplexy,  seem  produced  by  abolition 
of  the  functions  of  the  nervous  system. 

It  may  be  taken  as  a  general  rule,  that  when 
fever  is  truly  symptomatic  temperature  rarely  ex- 
ceeds 39°— 40°  C.  (102°— 104°  F.)  The  higher 
temperatures  prevail  in  blood-complications,  prim- 
ary or  secondary.  (Lade,  Sur  la  Tempiralure, 
&c,,  Geneve,  186C.) 

I  must  refer  in  conclusion  to  the  very  valuable 
series  of  papers  on  Medical  Thermometrj-,  by 
Dr.  E.  Long  Fox,  of  Clifton  {Med.  Times  and  Gaz., 
1870),  and  to  the  series  of  Tables  by  Mr.  Spencer 
Wells  (ibid.),  containing  summaries  of  the  res'.dts 
of  his  marvellous  series  of  ovariotomies.  By  these  it 
clearly  appears  that  local  injury  or  inflammation 
may  be  fatal,  even  though  the  heat  does  not  rise 
above  100° — 102°  ;  but  that  a  further  rise  is  of 
very  bad  augury. 

Very  low  temperatures,  95°— 98°,  if  persistent, 
and  attended  with  symptoms  of  collapse,  are  very 
unfavourable. 

Subsection  7. — Neiiropathological 
Theories  op  INFI,AMMATIo^f. 

We  have  already  given  (at  pp.  31,  32,  35)  a 
short  practical  summary  of  the  doctrine  of  the 
influence  of  nerves  in  causing  inflammation.  We 
then  spoke  of  (1)  the  classical  cases,  in  which 
injury  of  a  nerve  trunk  causes  disease  of  the 
parts  to  which  it  is  distributed  ;  (-2)  the  eflects 
of  the  sympathetic,  when  either  divided  or  irri- 
tated, directly  or  reflectedly  ;  (3)  the  effects  of 
trophic  nerves,  which  directly  increase  the  afflux 
of  blood.  At  the  present  day,  the  attention  of 
pathologists  seems  diverted  from  changes  in  the 
l>lood  to  the  action  of  the  nerves,  through  n  liicli  the 
processes  of  disease  are  set  going  ;  so  that  neuro- 
pathology  is  more  in  favour  than  humoralism  - 
though,  in  truth,  both  doctrines  are  necessary 
for  a  complete  pathology  of  inflammation  We 
sh-.ill  here  then  enlarge  on  some  of  the  most  recent 
attempts  to  ascertain  the  share  of  the  nerves  in 
inflammation  ;  fully  believing  that  we  are  vet  fir 
from  availing  ourselves  fully  of  the  nerve-el^nent 
whether  in  the  pievention  or  cure  of  disease  ' 
_  We  may  begin  with  the  action  of  glands,  which 
13  the  true  physiological  analogue  of  inflammation; 
and  will  show  (1)  thixi  ylands  may  he  engorged  by 
direct  irritation  of  (heir  cff'ereiit  nerves. 

About  1840,  Stilling  observed  that  certain  ner- 
vous irritants  produced  an  engorgement  of  glandu- 
lar organs,  wliich  he  ascribed  to  vascular  dilatation 
The  explanation  was  suggested  that  the  irritation 
caused  contraction  of  the  efferent  ducts,  and  so  the 
blood-pressure  remaining  the  same,  the  gland'  be- 
came engorged  with  its  secretion.  Ludwig  con- 
ceived the  idea  of  directly  irritating  a  nerve  trunk 
going  to  a  gland  and  watching  the  results.  JIo 
ox-posed  Wharton's  duct  in  a  dog,  introduced  a 
caiiula  within  it,  exposed  also  the  branch  of  tho 
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lingual  going  to  the  gland,  and  irritated  the  nerve 
thus  exposed.  Promptly  a  profuse  flow  of  saliva 
took  place,  insomucii  that  in  a  very  short  t-pace  of 
time  the  quantity  excreted  exceeded  the  entire 
bulk  of  the  gland,  so  that  it  was  plain  that  the 
irritation  gave  rise  to  something  more  than  the 
expulsion  of  a  pent-up  secretion,  it  evidently  affected 
the  secretion  itself. 

Nor  would  increased  blood-pressure  account  for 
this  extra  secretion  ;  for  tlie  pressure  of  the  se- 
creted fluid  in  the  duct  exceeded  the  blood-pressure 
in  the  nutrient  vessel  as  measured  by  the  mano- 
meter. Moreover  increase  of  pressure  in  the  veins 
issuing  from  the  gland  had  no  eiTect  in  augmenting 
the  secretion. 

2.  No  reflex  irritation  of  iJie  suhmaxillary gland 
produced  if  the  efferent  nerve  he  cut. — In  1851 
Moritz  Scliiff  studied  the  salivary  secretion  before 
and  after  section  of  tlie  chorda  tympani,  and  noted 
tiiat  when  it  was  divided  there  promptly  followed 
a  very  abundant  flow  of  saliva  for  a  short  period, 
which,  however,  speedily  came  to  a  standstill. 
After  which  acids  and  bitters,  ether  and  galvanism, 
applied  to  the  mouth  failed  to  produce  the  salivary 
flow  they  are  wont  to  do.  The  salivary  flow  ordi- 
narily thus  brought  about  is  a  reflex  act  induced 
through  the  glosso-pharyngeal  as  incident  nerve, 
and  the  facial  and  chorda  tympani  as  efferent,  and, 
the  circle  bein^  cut,  stimulation  fails  to  reach  the 
gland. 

3.  Effect  on  the  salivary  gland  of  irritating  the 
sympathetic.  —But  suppose  the  sympathetic  irritated, 
as  it  may  be,  by  galvanisation  in  the  neck,  the  flow 
of  saliva  is  momentarily  increased,  but  speedily 
diminished.  Moreover,  as  observed  by  Eckhard, 
instead  of  being  limpid  as  when  the  chorda  tym- 
pani and  lingual  are  irritated,  it  is  dense  and  very 
viscous,  so  as  to  hang  from  the  canula  in  strings. 
Moreover,  when  the  lingual  and  chorda  tympani 
are  excited,  the  veins  issuing  from  the  gland  are 
filled  with  bright  florid  blood,  they  even  sometimes 
pulsate  synclironously  with  the  heart  during  the 
excitation.  In  short  the  vessels  are  dilated.  But 
with  Faradisation  of  the  sympatlietic,  the  gland 
becomes  smaller  and  paler,  the  vessels  cease  to  be 
visible,  the  veins  carry  away  a  black  blood,  the 
secretion  momentarily  increased  promptly  dimi- 
nishes and  by-and-bye  ceases. 

From  such  experiments  it  is  clear  that  by  stimu- 
•  lating  certain  nerves  the  flow  of  saliva  is  increused, 
by  slimulating  others  it  is  diminisiied  and  altered 
in  character.  It  is  tolerably  clear,  also,  that  there 
are  certain  changes  in  the  blood-flow  coincidciit 
with  these. 

4.  Effect  of  dividing  the  sympathetic  in  the  neck. — 
In  1727  Pourfonr  du'Petit  published  (Memon-cst/e 
V Acadhnie  des  Sciences)  certain  remarkable  observa- 
tions relating  to  section  of  the  sympathetic  nerve,  but 
thomatterlay  dormant  till  revived  by  ClaudeBernard 
sometime  before  1!J51.  (ClaudeBernard,  Syslcnu: 
verveux,  torn,  ii.,  p.  474  ct  seq.)  This  author  says  : 
"  I  have  obseived  that  when  in  a  mannnal  we  cut 
or  tie  in  the  middle  of  the  neck  the  cord  which 
joins  the  inferior  and  superior  ganglion  of  the 
neck,  one  immediately  observes  that  the  tempera- 
ture increases  in  the  whole  corresponding  side  of 
the  animars  liead.  This  increase  in  temperature 
commences  instantaneously,  and  developes  so 
speedily  that  in  a  fu'w  minutes,  under  certain  cir- 
cumstances, one  finds  between  the  two  sides  of  the 
head  a  dill'erence  amounting  to,  in  some  cases,  i 


or  6°  Cent.  Removal  of  the  superior  cervical 
ganglion  is  followed  by  the  same  calorific  results 
as  section  of  the  nerve-cord,  but  invariably  these 
eiFects  are  more  speedy,  more  intense,  and  more 
lasting.  .  .  .  All  the  phenomena  of  elevated 
temperature  and  sensitiveness  due  to  their  removal 
were  still  very  intense  a  year  and  a  half  after  ex- 
tirpation of  the  ganglion,  when  the  animal  was 
slain  for  other  purposes. 

"This  difference  of  4°  or  5°  is  remarkable  as  the 
difference  between  the  two  sides  of  the  face  ;  but 
if  the  temperature  of  these  parts  be  compared  with 
the  temperature  of  the  rectum,  thorax,  or  the  ab- 
domen, one  sees  they  are  nearly  the  same.  At  all 
events  I  have  ascertained  often  enough  that  extir- 
pation of  the  sympathetic  raised  the  temperature  of 
the  corresponding  ears  to  40°  (104°  F.),  the  normal 
temperature  in  the  rectum  of  the  same  animal  not 
exceeding  31)°  or  39°  C.  (100-4°  or  102"2°  F.) 

"  Some  days  later,  and  sometimes  even  on  the 
morrow,  this  vascularityhas  frequently  considerably 
diminished,  even  though  the  heat  of  the  face  on  that 
side  continues  to  be  much  developed.  This  elevaticiii 
is  not  confined  to  the  surface,  but  extends  also  even 
into  the  cranial  cavity  and  brain  substance,  as  shown 
by  the  thermometer,  and  the  blood  returning  from 
those  parts  is  of  unwontedly  high  temperature.  .  , 
If  the  animals  remained  well,  I  have  never  seen 
after  this  experiment,  even  in  the  warmest  parts, 
any  subsequent  oedema,  or  any  morbid  condition 
which  one  could  attribute  to  what  they  call  inflam- 
mation. I  say  when  they  remained  well,  for,  in 
point  of  fact,  whert  they  becme  sick,  whether 
spontaneously  or  after  other  operations  they  have 
undergone,  one  sees  the  mucous  membranes  of  the 
eyes  and  nose,  but  only  on  the  side  on  which  the 
nerve  has  been  cut,  become  very  red  and  swollen, 
and  produce  much  pus.  The  eyelids  remain  ha- 
bitually glued  together  by  purulent  mucus,  and 
the  nostril  is  frequently  obstructed  by  it.  _  If  the 
animal  gets  well  these  morbid  phenomena  disappear 
with  the  return  of  health."    (See  p.  34.) 

5.  The  effects  of  irritating  the  sympathetic  in  the 
neck  were  probably  first  investigated  by  Brown-Se'- 
quard  (  Central  Nervous  System,  p.  1 40 ).  He  enimie- 
rates  the  following  conditions  as  resulting  from  it: — 
dilatation  of  the  pupil,  the  eyelids  are  wide  open, 
and  the  eyeball  protrudes,  the  blood-vessels  c.ui- 
tract,  and  the  quantity  of  blood  in  the  part  dimi- 
nishes, the  temperature  is  lowered  and  sensibility 
diminished. 

The  view  he  adopts  is  that  the  increase  in  tlie 
quantity  of  blood  on  the  one  hand,  and  its  diminu- 
tion on  the  other,  with  the  corresponding  variations 
of  temperature,  are  due  to  paralysis  and  contraction 
respectively  as  affecting  the  minute  arteries  of  the 
part.  However,  says  he  {op.  cit.,  p.  143),  "  we  are 
ready  to  acknowledge  that  there  are  other  causes 
of  active  circulation  in  the  head,  after  the  sectiiui 
of  the  cervical  sympathetic,  beside  paralysis  of  the 
blood-vessels.  The  very  fact  that  there  is  more 
blood,  producing  an  increase  in  nutrition  and  se- 
cretion—a fact  which,  we  have  said,  depends  upon 
the  paralysis  of  blood-vessels— produces  an  increase 
in  the  normal  sttctioji-power  of  the  capillaries,  la 
other  words  the  greater  afflux  of  arterial  blood  is 
itself,  through  the  increased  chemical  changes  of 
nutrition  and  secretion,  a  cause  of  attraction  of 
arterial  blood.  To  this  another  argument  of  the 
same  kind  ought  to  be  added  ;  it  is  that  as  there  is 
more  blood,  the  temperature  is  increased,  and  us  the 


temperature  is  migTiientod  the  chemical  changes 
which  are  a  cause  of  attraction  of  blood  are  also 
augmented.  From  this  statement  it  may  be  con- 
cluded that  the  primitive  and,  I  may  say,  by  far 
the  principal  cause  of  augmentation  in  the  afflux 
of  blood  is  the  absence  of  contraction  of  the  blood- 
vessels, which  allows  the  liquid  to  pass  easier  there 
than  elsewhere." 

In  short,  neuro  paralysis  gives  rise  to  certain 
phenomena  closely  corresponding  to,  and  often 
actually  ending  in  inflammation.  In  the  same 
chapter,  Brown  Sequard  admits  that  a  good  deal 
more  may  actually  take  place  than  mere  stimula- 
tion and  paralysis  of  the  vaso-motor  nerves,  but 
this  part  of  the  question  has  been  more  fully 
worked  out  b)"^  others. 

6.  Doctrine  of  active  dilatation  of  arteries. — Of 
those  who  have  adopted  the  doctrine  of  an  active 
dilatation  of  vessels  through  a  nerve  stimulus, 
Morilz  SchifF  appears  to  have  been  one  of  the 
earliest.    In  his  Zcfows  sur  la  Physiologic  de  la 
Digestion  (vol.  i.  p.  287),  this  clever  experimenter 
says : — "  It  was  the  attentive  observation  of  the 
normal  ear  of  the  rabbit  which  led  me,  for  my  pari-, 
to  formulate  for  the  first  time  in  a  more  positive 
fashion,  the  hypothesis  of  the  active  dilatation  of 
vessels.    If  the  ear  of  a  rabbit  be  held  out  against 
the  light  and  its  principal  artery  watched,  it  will 
speedily  be  seen  that  the  diameter  of  the  vessel 
does  not  remain  constant,  but  that  the  trunk  shows 
throughout  its  entire  length  alternate  contractions 
and  dilatations,  succeeding  each  other  slowly  and 
not  isQchronoas  with  the  beats  of  the  heart.  These 
rythmical  changesin  the  state  of  fulness  of  theartery, 
constitute  a  true  systole  and  diastole,  independent, 
I  repeat,  of  the  beats  of  the  heart,  and  much  slower 
than  they.    Supposing  the  heart  of  the  rabbit 
contracts  on  an  average  220  times  per  minute,  the 
systole  in  the  ear  has  only  taken  place  from  two 
to  eight  times  in  the  same  period,  as  I  have  a?cer. 
tained  from  a  great  number  of  individuals.  The 
hare  and  rabbit  are  the  only  mammals  which 
present  this  kind  of  heart  in  the  ear  as  far  as  I 
have  hitherto  seen  (1868).    It  is  also  to  be  noted 
that  the  diastole  of  the  artery  coincides  with  no 
contraction  of  the  vein  ;  on  the  contrary,  at  the 
moment  of  arterial  expansion,  all  the  vessels  visible 
in  the  organ  are  more  strongly  injected  with  blood 
than  during  the  period  of  contraction.    The  only 
explanations  possible  are  that  the  dilatation  is 
passive,  i.e.,  due  to  a  return  to  the  normal  state 
after  active  contraction,  or  both  arealike  the  result 
of  nerve  action,  that  is  to  say,  active,  and  produced 
by  the  activity  of  an  antagonistic  set  of  nerves  to 
those  which  cause  contraction. 

Ji/Tect  of  nerve  section  on  active  dilatation. — That 
these  phenomena  are  due  to  nerve  action  is  shown 
ny  the  fact  that  if  the  vascular  nerves  supplying 
the  cars  are  cut,  the  rythmic  movements  of  the 
vessels  cease  —  irregular  movements  may  take 
place,  but  regular  movements  no  more.  It  is 
plain,  were  the  movements  due  to  relaxation  of  the 
muscular  fibres  surrounding  the  vessels,  section  of 
the  nerves  ought  to  increase  their  condition  of  dila- 
tation ;  and  this  is  true  of  them  for  a  day  or  two, 
but  .nfter  that  the  diameter  begins  to  diminish,  the 
other  effects  of  the  nerve  section  still  remaining,  in 
pomt  of  fact  tlie  vessels  become  less  than  do  those 
•*n  the  sound  side,  and  in  this  state  they  mav  re- 
niain  for  months.  Paralysis  from  section  of  These 
nerves,  then,  is  an  obstacle  to  the  actual  diastole 
spnken  of. 
Vol.  II, 
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Vu.icitlar  dilatation  as  a  refer  plionomenon.  

The  principal  auricular  nerves  are  the  sympathetic, 
the  effects  of  which  have  been  duly  considered  ;  the 
auricular  branch  of  the  cervical  plexus,  commonly 
dividing  into  an  external  and  an  internal  branch, 
and  branches  of  the  facial  and  trigeminal.  Of 
tiiese  the  cervical  auricular  acts  much  like  the 
sympathetic,  but  the  efl^ects  of  its  section  speedily 
cease,  the  congestion  of  the  ear  speedily  passing 
awaj'.  But  if  now,  when  this  has  come  about,  the 
central  extremity  of  the  cut  nerve  be  irritated,  vas- 
cular dilatation  again  promptly  follows.  That  is 
to  say,  irritation  of  a  sensory  nerve  induces  vascular 
dilatation  in  the  ear  of  the  rabbit.  Of  course  this 
causes  pain  and  the  pain  may  aflfect  the  heart,  and 
so  for  an  instant  causes  blanching  of  the  rabbit's  ear, 
but  this  is  merely  momentary,  and  after  it  comes 
the  hyperemia. 

Arterial  dilatation  active,  not  passive. — On  this 
phenomenon  Bonders  founded  the  hypothesis  that 
the  sensory  nerve  conveyed  the  impulse  to  the  brain, 
whence  it  passed  to  tho  vnso-motor  nerves,  which 
caused  the  momentary  blanching,  bnt  speedily 
becoming  tired  out  they  gave  way,  and  dilatation 
followed.  But  this,  certain  facts  observed  with 
regard  to  rabbits  exposed  to  a  high  temperature 
after  section  of  the  sj^mpathetic  tend  to  disprove. 
Perhaps  even  more  conclusive  are  other  experi- 
ments, such  as  inducing  artificial  fever  or  inflam- 
mation in  dogs  whose  sympathetic  was  divided 
on  one  side.    At  the  beginning  of  the  experiment 


tl^e  temperature  on  the  affected  side  was  2°  to 
4°  C.  higher  than  on  the  other,  but  they  speedily 
became  equal,  and  by-and-bye  the  temperature  on 
the  sound  side  exceeded  that  with  vaso-motor 
paralysis.  The  general  law  is,  therefore,  a  portion 
of  the  body  affected  with  vaso-motor  paralysis 
does  not,  under  conditions  of  fever  affecting  all  the 
body  alike,  become  so  much  heated  as  do  the  parts 
where  the  vaso-motor  nerves  are  unimpaired.  A 
weighty  conclusion  truly.  It  will  be  noted  that 
all  these  experiments  were  undertaken  on  the 
trunks  of  nerves  and  not  on  nerve  centres. 

A  reference  to  glandular  physiology  will  make 
tl.is  matter  clearer.  (Schiff,  o/;.  eit,  p.  271.) 
taking  the  submaxillary  gland  as  the  type— exci- 
tation of  the  chorda  tympani,  and  submaxillary 
branch  of  the  lingual  induces  the  flow  of  saliva— 
probably  because  they  contain  fibres  which  cause 
active  dilatation  of  the  glandular  vessels.  Irritation 
of  the  sympathetic  decreases  the  blood  flow  and  the 
secretion.  A  good  number  of  experiments  show 
however,  that  when  the  sympathetic  is  stimulated 
lor  a  second  or  two  the  flow  is  increased  (though 
as  pointed  out  by  Eckhard,  the  saliva  is  so  den^o 
that  It  does  not  flow  readily  from  the  cavicula,  and 
so  the  increase  may  fail  to  be  observed).  '  The 
initial  flow  might  be  due  to  the  influence" of  tho 
dilator  fibres  which  probably  exist  in  the  sympa- 
thetic. 

7.  Action  of  nerve  on  tissue.  Tropldc  nerves  ? 
—Here  we  may  refer  to  certain  researches  on  the 
salivary  glands  by  Pfliigor.  {^vc  passim,  Strichr'a 
Utstologj/,  Sj/d.  Soc.  Trans.,  vol.  i.  p.  423  ct 
seij.)  The  secreting  portion  of  tho  submaxillary 
gland  consists  of  an  epithelium,  and  into  the  proto. 
plasm  of  each  of  these  cells  Pflliger  has  traced 
nerve  fibres  of  tho  non-medullated  kind.  It  is 
right  to  say  that  many  niicioscopists  of  repute  hnvo 
not  been  able  to  follow  his  observations,  but  that 
does  not  prove  that  they  are  delusive.    But  it  ia 
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plain  that  such  nerves,  if  tliey  are  nerves,  can  have 
nothing  to  do  with  blood  pressure,  nor  with  the 
excretory  pressure  of  Ludwig  ;  they  must  be  con- 
cerned with  the  functions  of  each  individual  cell, 
and  lead  us  to  the  conception  of  trophic  nerves. 
Pfliiger  says  that  if  the  chorda  tympani  be  irri- 
tated, the  first  drop  or  two  of  saliva  is  cloudy, 
but  after  that  clear.  That  is  to  say,  the  saliva 
contains  neither  leucocytes  passing  through  the 
walls  of  the  capillaries  as  is  commonly  observed  m 
congestion,  nor  the  products  of  increased  nutri- 
tion in  the  glandular  epithelium,  beyond  the  fluid 
SBcrctioii. 

According  to  the  same  author  similar  nerve  fila- 
ments  may  be  traced  into  the  secreting  cells  of  the 
liver,  but  "that  too  remains  unconfirmed. 

B.  Effect  of  section  of  the  fifth  nerve  on  the  eye. 
Qacere,  a  trophic  element  in  that  nerve? — Let  us 
now  go  back  to  experiments  bearing  on  the  direct 
production  of  inflammation  by  nerve  influence. 
Magendie  showed  (Journal  do  Physiologic  experi- 
ment., \  824),  and  whether  or  not  it  was  shown 
before  does  not  greatly  concern  us,  that  section  of 
the  fifth  nerve  began  to  give  rise,  after  twenty-four 
hours,  to  opacity  of  the  cornea,  suppuration  of  the 
conjunctiva,  and  inflammation  of  the  iris,  with  false 
membranes.  By  the  eighth  day  the  cornea  was 
sloughing,  and  presently  the  eye-ball  became  totally 
disorganised.  Other  parts  on  the  same  side,  when 
the  nerve  was  only  divided  on  one  side,  were 
affected,  in  such  a  manner  as  to  indicate  severe 
nutritive  changes.  Valentin  made  similar  expen- 
nients  on  rabbits,  and  on  the  whole  confirmed 
Magendie's  experiments. 

In  his  Physiology  (see  Brinton's  Trans.,  p.  5da), 
he  says  that  when  the  fifth  nerve  of  a  rabbit  is 
cut  through  within  the  cranial  cavity,  the  pupil  of 
the  corresponding  eye  immediately  diminishes  in 
size,  the  blood-vessels  soon  become  greatly  dis- 
tended,and  the  mucous  secretion  of  the  conjunctiva 
is  increased.  Then  follows  a  profuse  suppuration 
like  the  Egyptian  or  gonorrhosal  ophthalmia.  The 
iris  next  becomes  distended  with  blood,  the  anterior 
chamber  of  the  eye  fills  with  exudation,  and  a  fun- 
nel-shaped ulcer  eats  into  the  middle  of  the  opaque 
cornea.  After  this  the  destructive  process  may  cease, 
and  the  suppuration  gradually  diminish.  But  the 
opacity,  exudation  and  obstruction  of  the  pupil 
remain,  so  that  the  sight  is  lost.  Section  of  the 
fifth  nerve  in  dogs  or  cats,  or  disease  of  this  trunk 
in  the  human  subject  often  cause  the  eye  to  burst 
in  consequence  of  such  suppuration  and  ulceration. 

Many  experimenters  state  that  these  disturbances 
are  only  produced  by  cutting  through  the  nerve  at 
the  Gasserian  ganglion.  They  therefore  conclude 
that  they  depend  on  the  influence  of  that  ganglion, 
or  of  those  sympathetic  fibres  which  may  be  sup- 
posed to  arise  from  it.  But  in  the  Albmo  rabbit, 
when  the  injury  lies  between  the  Gasserian  gan- 
glion and  the  brain,and  does  not  influence  the  who  e 
of  the  nervous  trunk,  it  is  quickly  followed  by  this 
vascular  distension.  .  »  j  u„ 

The  same  phenomena  have  been  inycstigated  by 
Von  Graefe  (^l)xto /iir  Ophthalmohgie,  IHM  , 
Avho  particularly  noted  the  drying  up  of  the  seciet  on 
of  tears  as  having  an  important  bearing  on  the 
intensity  of  the  subsequent  inflammatory  change. 

Morilz  Schiff,  who  first  began  to  investigate 
the  matter  in  1844,  in  his  Unicrsuchmgen  zm 
Physiologic  dcs  Nervensystems,  gives  "•'i^^'""'; 
rable  account  of  the  subject  down  to  18jo.  It 


was  by-and-bye  seen  that  the  necessary  division 
might  be  limited  to  the  ophthalmic  division  of  the 
fifth,  to  cause  subsequent  inflammatory  change. 
Snellen,  however,  in  Virchoiu's  Archiv,  vol.  i.,  1858, 
endeavoured  to  show  that  the  section  of  this  nerve 
merely  destroyed  sensibility  (see  p.  34);  so  that 
irritants  were  neither  recognised  nor  removed. 
To  iiim  replied  Meissner  {Henle  cO  Pfcuffer's  Zcil' 
schifti?,),  xxix.  96),  who  showed  that  if  all  the 
ophthalmic  was  divided,  save  its   inner  fibres 
(median  branch),  no  inflammation  followed  ;  but 
were  these  divided,  it  invariably  did.    He  made 
,it  appear  that  the  other  portions  of  the  nerve  had 
to  do  with  sensibility — this  with  nutrition  ;  that 
it  was  a  trophic  portion  of  the  nerve.  (Later, 
Schiff  confirmed  these   experiments.     Henle  S{ 
Pfeuffer-s  Zl.  (3),  xxxix.)  Were  this  so,  a  power- 
ful argument  would  be  advanced  in  favour  of  the 
existence  of  such  nerves,  as  contra-distinguished 
from  vaso-motor  nerves  only  ;  but  even  now  this 
is  by  no  means  clear,  later  experimenters  having 
shown  that  section  of  the  sympathetic  in  the  neck 
interferes  with  section  of  the  ophthalmic  of  tlie 
fifth  {Seniizin  Centralblalt,  1871),  and  so  the  ex- 
istence or  non-existence  of  trophic  nerves  remains 
as  yet  unsettled  by  experiment. 

9.  Nerve  influence  on  the  heart's  action. — The 
heart  is  presided  over  by  two  sets  of  nerves,  the 
one  coming  from  the  pneumogastric,  the  other  from 
the  sympathetic.    This  portion  of  the  subject  has 
been  carefully  investigated  by  Von  Bezold  ( CeniraZ- 
blatt,  18G4-1867)  ;  Ludwig  and  Thiry  i_Wi<'"er 
Sitzimgsbencht,  Band  49,  1864)  ;  Goltz  ;  Cyon 
and  Ludwig  {Liidivig''s  Arheiien,  Bd.  1,  1867)  ; 
and  others.    The  discovery  of  a  nervous  twig  ex- 
tending from  the  ganglion  stellatura  or  its  branches 
to  the  pneumogastric  (or  superior  laryngeal)  in  the 
rabbit,  which  acts  so  powerfully  on  the  heart  m 
reflex  fashion,  that  it  has  been  called  the  depressor 
nerve  of  the  heart,  has  been  one  of  the  most  im- 
portant outcome  of  these  reseai'ches.    It  may  be 
supposed  to  extend  between  the  pneumogastric  and 
this  ganglion,  or  rather  vice  versa.    When  it  is 
divided  and  the  peripheral  extremity  irritated,  no 
result  follows,  as  far  as  the  pulse  and  blood-pressure 
are  concerned;  but  the  moment  the  central  end  is 
irritated,  the  blood-pressure  begins  to  fall  and  the 
power  and  frequency  of  the  heart's  beat  to  diminish, 
and  the  blood-vessels  to  dilate.  {Ltidivig  s  Arbeitcn, 
1867,  p.  131  et  scq.)    This  is  apparently  effected 
through  the  spinal  cord  and  (mainly  but  not  en- 
tirely) the  splanchnic  nerve.  _ 

Researches  of  some  of  the  authors  cited  above 
show  that  when  the  spinal  cord  is  divided  high  up 
in  the  neck,  and  irritated  in  the  lower  cut  sur- 
faces, increased  frequency  and  power  of  the  heart  3 
beat  follows.  These  facts  go  to  show  that  the 
regulating  power  has  its  seat  in  the  medulla  oblon- 
gata, but  acts  through  various  sets  of  nerves,  in- 
iludiiig  cerebro-spinal  and  ganglionic. 

Reflex  action  on  blood-vessels,  through  mcdutki 
oblongata.— Ths  same  volume  of  Ludwig  s  Artjctten 
(1867),  contains  a  valuable  paper  by  Lov^n  on 
the  effects  of  irritating  a  sensory  nerve  on  the 
blood-vessels  of  the  parts  supplied  by  both,  the 
diflicultyin  dealing  with  sensory  nerves  is  that 
their  irritation  produces  so  much  pain,  that  the 
result  cannot  be  depended  on  Lovcu,  therefore, 
curarised  the  animals  on  which  he  experimented^ 
The  vessels  examined  were  those  of  _  the  car,  the 


saphena 


and  the  arteria  dorsalis  penis.  The 


suits  were,  in  all  cases,  dilatation  of  the  vessels, 
but  in  a  good  number  contraction  preceded  it  ; 
nevertheless,  dilatation  was  the  ultimate  result. 
It  appeared  to  be  brought  about  in  reflex  fashion, 
the  motor  centre  being,  as  before,  the  medulla 
oblongata. 

Later  researches  have  shown  more  clearly  that 
the  heart's  beat  can  be  accelerated  without  increase 
of  blood  pressure,  as  by  irritation  of  the  first  or 
third  root  of  the  ganglion  stellatum.  Except 
there  be  at  the  same  time  contraction  of  the 
vessel  no  increase  of  pressure  is  noted.  (Bever  and 
Von  Dezold,  CeutmUdalt,  ISO?,  p.  355.) 

In  the  same  j'ear  (1867),  Salkowski,  investigat- 
ing the  origin  of  the  sympathetic  fibres  of  the  neck, 
made  out  that  they  originated  higher  in  the  spinal 
cord  than  Budge  had  thought,  viz.,  above  the 
third  vertebra,  thus  confirming  the  results  of 
Ludwig  and  Thiry,  who  refer  the  vaso-motor  in- 
fluence (indirectly)  to  the  medulla  oblongata. 
{Cenlralblalt,  1867,  p.  487.) 

This  fruitful  field  of  inquiry — viz.,  the  point 
of  origin  and  the  mode  of  action  of  the  vasc-motor 
nerve  system — has  been  worked  by  the  Brothers 
Cyon  {Reichert  and  Du  Bois'  ArcMv,  1867, 
p.  398),  and  by  Von  Bezold  {^Wurzburg  Unter- 
suchungen,  1867),  with  good  results,  showing 
especially  that  the  pulse  can  be  quickened  through 
a  particular  system  of  ganglionic  nerves.  These 
nerve  fibres  originate  in  the  spinal  cord,  pass  out 
in  the  neck,  form  the  lower  cervical  and  the  upper 
thoracic  ganglia, whence  thev  proceed  to  the  cardiac 
plexus.  These  influence  the  heart — not  the  vas- 
cular system,  which  is  mainly afl^ected  from  thesame 
central  source,  through  the  splanchnics.  These 
last  have  the  power  to  regulate  blood-pressure. 

10.  Combined  effect  of  ligature  of  vessels  and  section 
of  nerves. — Samuel  of  Kiinigsberg  {Centralblatl, 
1869,  No.  25)  relates  some  interesting  experiments 
on  this  subject.  He  found  that  the signsof  true  acute 
inflammation  were  not  induced  by  croton  oil  in  the 
anajmic  parts  after  a  main  arterial  stem  had  been 
tied,  until  the  collateral  circulation  had  been  fully 
established.    Thus,  after  tying  the  carotid,  the 
collateral  circulation  is  set  up  in  36  to  40  hours  ; 
and  not  till  then  can  the  marks  of  acute  inflamma- 
tion bo  made  to  appear  say  in  the  ear  of  that  side. 
But  if  at  the  same  time  that  the  carotid  is  tied  the 
sympathetic  is  divided,  inflammation  may  be  pro- 
duced in  24  to  30  hours.    But  if  only  sensory 
nerves  are  divided  when  the  carotid  is  tied,  the 
case  is  altered,  insomuch  thatiftheauricularis  major, 
minor,  and  temporalis  are  thus  divided,  no  result 
is  obtained  in  the  ear  for  six  times  24  hours.  If 
other  sources  of  blood-supply  than  the  carotid  are 
cut  off  from  the  ear,  14  days  may  elapse  ;  but 
when  the  sympathetic  is  cut  at  the  same  time  as 
the  other  nerves,  the  collateral  circulation  is  finished 
by  the  second  day,  and  acute  inflammation  may 
then  readily  be  induced.    This  shows  that  section 
of  the  sensory  nerves  only  acts  through  the  sympa- 
thetic by  causing  a  reflex  paralysis  of  the  ganglionic 
nerve-fibres,  and  so  hindering  the  setting  up  of 
the  collateral  circulation.  Some  observations  on  the 
same  subject,but  in  a  different  direction, were  made 
by  Tschaussow  (riV/e  Centralbkitt,  ]869,  No.  51). 

11.  The  most  important  papers  connected  with 
this  subject,  to  be  yet  referred  to,  are  one  by 
bav.otti^  (  FeVcAojy's  A  rcMv,  Bd.  50),  and  one  in 
^lncl:er's  Mcdizinische  Jahrbiicher,  Heft  i.,  by 
*•  Riegel :  as  the  lines  of  inquiry  were  parallel, 
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the  results  of  Riegcl's  experiments  may  be  taken. 
The  question  to  be  solved  was  this:  are  the  changes 
in  blood-vessels  in  an  inflamed  part  the  direct  result 
of  local  irritation,  or  are  they  the  consequence  of  this 
irritation  rcjlectcd  through  the  nerves  ?    As  to  tiie 
local  changes — these  are  usually  two  in  number 
— alteration  in  the  size  of  the  lumen  of  the  vessel, 
and  alterations  in  the  rapidity  of  the  blood-flow  • 
these  had  to  be  examined  separatel}-.  Brlicke's 
ocular  micrometer  was  tried  for  the  purpose  of 
ascertaining  if  any  dilatation  or  contraction  took 
place,  but  did  not  succeed  well.    No  one  had 
attempted  the  latter  problem — viz.,  ascertaining 
exactly  any  alteration  in  the  rate  of  the  blood 
flow.     Riegel  tried  it  by  comparing  the  blood- 
current  with  an  artificial  one  made  to  pass  through 
the  eye-piece  of  his  microscope  parallel  to  the 
course  of  the  blood.    This  stream  could  be  re- 
gulated, and  it  was  rendered  visible  by  introducing 
into  it  small  particles  of  chalk.    Thus  arranged,  it 
was  brought  carefully  into  the  same  focus  as  the 
object  examined  (the  frog's  web),  and  the  current, 
by  elevating  or  depressing  the  exit  tube,  could 
easily  be  made  to  correspond  exactly  with  that  of 
the  blood.    The  animals  were  curarised  very  care- 
fully, so  as  to  be  under  the  influence  of  the  drug 
and  no  more.    Moreover,  the  animal  was  so  ar- 
ranged  that  both  hinder  webs  could  be  examined 
and   compared.     Next,  the   great   sciatic  was 
divided,   and    the   effect    noticed.  According 
to  Saviotti,  this  gives  rise  to  dilatation  of  the 
vessels  and  retardation  of  the  blood  flow  on  the 
corresponding  side  ;  but  this  Riegel  observed  only 
in  a  few  instances  and  to  a  slight  extent,  the  frogs 
he  used  being  strong  spring  frogs.     Next,  he 
applied  to  the  cut  nerve  a  pair  of  electrodes,  so 
disposed  as  to  readily  send  a  current  through  the 
nerve.    First  he  studied  the  effects  of  this  fonn 
of  irritation  as  applied  to  the  peripheral  extremity 
of  the  nerve,  but  each  time  he  touched  it,  he 
found  such  violent  efl^ects— viz.,  excessive  retard- 
ation and  speedy  arrest  of  flow— that  he  gave  up 
this  form  of  experimentation.    He  found,  in  point 
of  fact,  that  with  a  wet  thread  he  could  produce 
the  same  effects,  his  galvanic  current  being  very 
strong,  and  being  thus  conducted  to  the  fro-r's 
web  as  easily  as  by  the  nerve.    When  a  very 
weak  current  was  employed,  no  result  followed. 

In  Saviotti's  experiments  mechanical  irritation 
was  used, but  Riegel  strove  to  avoid  the  difficulties 
connected  with  it  (pulling  the  nerve,  giving  rise  to 
flowing  of  the  blood-current)  by  laying  the  nerve 
on  the  electrodes.  When  through  the  nerve  by 
its  central  extremity,  a  moderate  current  was 
passed  on  the  injured  side,  an  acceleration  of  the 
blood-stream  was  noted,  coming  on  in  two  mi 
mites  and  gradually  increasing,  and  accompanied 
by  a  moderate  contraction  of  the  arteries.  The, 
irritation  continuing,  the  acceleration  and  contrac- 
tion increased  ii  ]  to  a  certain  point,  the  vessel 
diminishing  by  one-sixth  or  one-fifth  of  its  diameter 
and  reaching  a  maximum  intensity  in  about  an 
hour.  When  the  current  ceased  the  former  con- 
dition gradually  returned,  the  effects  of  the  current 
lasting  some  time  after  it  had  been  stopped. 

To  moderate  the  rapid  flow  of  blood  in  strong 
frogs,  the  author  exposed  the  heart  and  lowered 
the  temperature  by  ice.  In  this  way  ho  reduced 
the  circulation  ;  nevertheless,  central  irritation  of 
the  nerve  in  these  too  gnvo  similar  results  to  those 
just  recorded. 

[e2] 
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The  conclusions  drawn  from  tliese  experiments 
are — Ist,  that  there  are  nerve-fibres  other  than 
those  contained  in  tlie  peupheric  end  of  the  cut 
sciatic,  whereby  the  arteries  in  tlie  lower  ex- 
tremities can  be  influenced  ;  2nd,  that  the  arteries 
can  be  made  to  contract  through  these  by  reflex 
action.    After  the  irritation  has  lasted  for  a  time, 
the  circulation  through  arteries,  capillaries,  and 
veins  becomes  so  quick  that  it  cannot  be  followed 
by  the  eye  with  a  magnifying  power  of  SO.  Savi- 
otti,  on  the  other  hand,  found  with  nnrrowing  of 
the  vessels  a  retardation  of  the  blood  flow,  and  in 
some  of  Strieker's  experiments  irritation  of  the  me. 
duUa  oblongata  produced  contraction  almost  to  a 
line,  and  complete  stasis. 

After  prolonged  irritation,  Riegel  found  con- 
tracted arteries  suddenly  dilate,  and  after  a  few 
seconds  or  minutes  return  to  their  former  dimen- 
sions, After  very  prolonged  irritation,  dilatation 
to  even  more  than  the  original  size  of  the  vessel 
ensued,  probably  as  the  result  of  exhaustion. 

Examination  of  the  web  of  the  opposite  font  gave 
no  very  satisfactory  results.  At  all  events,  weak 
central  currents  had  no  effect ;  strong  currents 
gave  rise  to  accelerated  flow.  This  would  tend  to 
show  that  the  irritant  acted  not  through  the  system 
at  large,  or  even  on  the  heart,  otherwise  both 
sides  should  have  been  affected  alike,  but  rather 
through  the  spinal  cord  as  a  centre. 

11.  Inferences.— Yvom  all  this  it  is  manifest  that 
the  so-called  vaso-motor  nerves  have  much  to  do 
with  the  phenomena  of  inflammation,  especially  as 
regards  the  alterations  in  the  size  of  vessels  and  the 
blood  pressure  within  them.  Moreover,  the  same 
system  of  nerves  command  the  heart,  the  central 
oraan  of  the  circulation.  Direct  irritation  of  certain 
of°them  accelerate  its  action,  whilst  if  others  be  at 
the  same  time  irritated,  the  blood-pressure  in  the 
vessels  is  at  the  same  time  increased.  These  nerves 
all  belong  to  the  so-called  ganglionic  or  sympathetic 
system,  but  filaments  of  these  undoubtedly  exist  in 
mixed  nerves  like  the  sciatic,  or  even  like  the 
ophthalmic,  and  so  the  vascular  system  may  be 
acted  upon  through  these  also,  not  alone  by  para- 
lysing the  heart  from  pain,  but  more  directly  and 
immediately.  .  ,         ■  .  c 

Perhaps,  however,  the  most  interesting  point  ot 
all  thus  made  out  is,  that  these  so-called  ganglionic 
fibres  have  a  central  origin.  They  are  motor  hbres 
oricrinating  in  the  medulla  oblongata,  and  making 
their  way  out  of  the  spinal  cord  at  various  points. 
They  pass  outwards,  first  to  the  various  cervical, 
dorsal  and  abdominal  ganglia,  thence  to  the  vessels 
and  other  organs.  This  much  seems  clear,  and 
though  as  yet  the  subject  is  surrounded  with  dim- 
culty,  there  are  good  hopes  for  the  future,  and  we 
may  hereafter  attain  to  a  more  intimate  acquaint- 
ance with  vaso-motor  pathology. 


ProfessorLaycock  specially  indicates)  on  t)\elymp!t- 
atics;  that  the  trophic  system  is  anterior  to  llie 
vaso-motor,  just  as  the  action  of  the  tissues  is 
anterior  to  both  ;  that  the  blood,  like  the  tissues, 
has  a  growth  and  nutrition  of  its  own,  yet  regu- 
lated and  interfered  with  by  the  nerves  ;  that 
the  trophic  system  may  sanction  or  may  inhibit 
the  setting-up  of  local  disease,  and  presides  over 
its  distribution  and  metastasis. 

We  shall  see  how  well  Professor  Laycock's 
views  are  borne  out  when  we  come  to  speak  of  the 
prevention  of  disease,  the  use  of  opium  and  of 
neurotic  counter-irritants.  (^Lectures  on  Injlwvce 
of  Nervous  System  in  Disease,  Med.  Times  and 
Gaz.,  1871,  vol.  i.) 


Hitherto  we  have  described  a  neuro-pathology 
chiefly  based  on  vivisection;  but  Professor  Laycock 
has  deduced  a  system  from  teachings  o  physi- 
ology and  the  observation  of  disease.  His  main 
principles  are  that  tissue  is ''^"'^'^^dent  to  nerve  and 
vessel  ;  that  nerve-force  of  a  motor  order  regulates 
nutrition  ;  and  he  gives  the  "'-^'"^'7*''^ '1  £ 
results  of  disorder  of  this  force  ;  that  the  trophic 
nerves  (motor  spinal)  act  on  the  tissues,  conveying 
to  them  force  from  the  special  nervous  centres  ; 
that  the  sympathetic  or  vaso-motoract  on  the  hollow 
contractile  tubes,  arteries,  veins,  capillaries,  and  \,as 


Section  Q.— Treatment. — The  treatment  of  in- 
flammation resolves  itself  into  three  kinds :  pre- 
ventive, expectant,  and  curative. 

1 .  Preretitive  Treatment. — If  inflammation  be 
threatened,  whether  after  injury  or  in  consequence 
of  conditions  affecting  the  health  generallj',  "the 
first  and  great  requisite,"  says  Hunter,  "  is  rest  "— 
rest  both  mechanically,  so  that  there  may  be  no 
movement,  and  rest  physiologically,  so  that  the 
threatened  organ  may  be  relieved  as  far  as  possible 
from  its  duties.  Thus  the  delicate  material  employed 
in  the  work  of  repair  will  be  allowed  to  develope 
itself,  whereas  if  disturbed  it  may  perish,  and  in- 
flammatory changes  follow.    On  this  point  we  may 
refer  to  Hunter  (On  Inflammation,  p.  2,  c.  6),  and 
to  the  exceUent  Lectures  of  Hilton  {On  Eest  and 
Pain,  Lond.  1863).    Hilton  justly  traces  most  of 
the    disastrous  after-consequences  of  concussion 
(i.  e.  bruises)  of  the  brain,  spinal  cord,  and  joints 
to  want  of  entire  and  timely  rest.    In  threatened 
inflammation  of  any  part  of  the  respiratory  appa- 
ratus rest  in  bed  is  essential.     When  there  is  risk 
of  inflammation  of  the  bowels,  their  action  should 
be  suspended  by  opiates.    Entire  rest  includes  of 
course  confinement  to  bed— a  simple  and  despised 
but  most  valuable  remedy.    It  lessens  the  move- 
ments of  the  heart  and  lungs  ;  by  keeping  up 
warmth  it  renders  less  food  necessary;  by  keeping 
up  the  action  of  the  skin  it  lessens  the  stress  _  on 
the  lungs  and  kidneys  ;  it  renders  occupation  irk- 
some, and  so  keeps  the  brain  and  senses  at  rest. 
In  fact,  after  a  shake,  fall,  bruise,  excessive  fatigue, 
chill,  operation,  wound,  or  other  injury  the  surgeon 
must  be  negligent  indeed  who  hesitates  to  enforce 

absolute  rest. 

As  a  secon  d  preventive  measure,  auxiliary  to  rest, 
we  must  mention  narcotics.  They  diminish,  as 
John  Hunter  and  Dr.  Macartney  (quoted,  p.  64) 
well  showed,  the  sense  of  injury  and  the  danger  of 
constitutional  sympathj'.  Under  opium  an  injury 
to  an  irritable  anxious  man  becomes  like  one  in- 
flicted on  a  negro  or  an  animal  ;  the  attmtion 
ceases  to  be  directed  to  the  spot,  mental  apprehen- 
sions vanish,  sleep  is  ensured,  and  the  vegetative 
actions  of  repair  go  on  without  disturbance  from 
over-action  of  heart  or  brain. 

What  the  narcotic  shall  be  the  surgeon  must 
decide  in  each  individual  case.  For  children,  and 
many  delicate  adults,  conium  in  full  doses  answers 
well  ;  but  for  most  persons  opium  (and  especially 
the  solution  of  the  watery  extract— Xi^wor  Opn 
Sedativus,  or  Dover's  Poxoder)  is  the  sheet  anchor. 
The  plan  adopted  by  the  most  sagacious  practi- 
tioners is  to  give  it  regularly  in  sufticient  doses  to 
keep  down  restlessness  and  the  first  beginnings  of 


pain.  If  the  patient  ia  not  told  what  lie  is  taking. 
Jie  will  seldoiii  be  found  to  complain  that  it  dis- 
Hi'iees  with  him.  "  Surgeons,"  says  Dr  Armstrong 
{On  Typhus,  Lend.  IKiy,  3rded.),  "  know  the  use 
of  opium  much  better  than  physicians  ;  for,  by 
freely  using  it  after  operations  causing  excessive 
pain,  they  often  succeed  in  warding  oiF  serous 
inflammation." 

We  need  not  speak  of  the  splints,  bandages,  or 
other  appliances  that  may  be  requisite  to  ensure 
rest  after  various  injuries  ;  nor  need  we  add  that, 
at  the  surgeon's  discretion,  some  patients  may  re- 
quire a  purgative,  some  brandy  or  soup,  some 
alkalis,  some  quinine,  according  to  their  respec- 
tive conditions.    Purgatives  should  not  be  given 
if  they  interfere  with  the  rest  of  the  part  injured, 
as  the  bowels.    Everything  must  in  cases  admit- 
ting of  it  be  done  to  soothe  pain  by  local  applica- 
tions, and  especially  by  moist  warmth.    The  bran 
poultice,  with  Dover's  powder,  may  ward  off  the 
liist   threatenings  of  peritonitis   after  delivery. 
Cotton  wool,  finely  carded,  is  an  excellent  applica- 
tion to  parts  that  have  been  bruised  or  chilled.  Of 
course  all  mechanical  conditions  contrary  to  cora- 
lort  must  be  amended,  foreign  bodies  removed. 
The  threatened  part  should  be  elevatfd. 

What  we  have  said  refers  to  all  cases,  but 
wounds  in  which  the  skin  is  divided  require  special 
precautions  against  the  decompnsition  of  the  fluids 
on  their  surface,  which  would  be  a  sure  cause  of 
■inflammation.   This  was  pointed  out  by  Garengeot 
(Chiruiyical  Operations,  Lond.,  1723),  and  the 
older  surgeons,  and  by  John  Hunter.    The  strict 
parallelism  between  a  wound  and  the  condition  of 
the  womb  after  delivery,  and  the  common  dangers 
ot  both,  first  from  ordinary  putrefaction  of  fluids, 
and,  secondly,  from  contamination  by  special  septic 
agents  such  as  the  poisons  of  erysipelas,  gangrene, 
and  the  like,  were  specified  by  Robert  Ferguson 
after  Cruveilhier.    It  was  by  an  obstetric  phy- 
sician (the  late  lamented  Sir  J.  Y.  Simpson)  that 
the  greatest  impulse  was  given  to  the  study  of  the 
causes  of  that  "surgical  fever,"  which  makes 
greater  havoc  after  operations  than  puerperal  fever 
does  after  delivery.    {Clinical  Lectures  on  Dis- 
eases of  Women,  Edinburgh,  1872,  p.  296.)  Sir 
James  called  attention  not  only  to  the  necessity  of 
removing  clots  of  blood,  but  of  adopting  materials 
for  obstructing  arteries  and  closing  wounds  that 
shall  not  be  like  setons  and  provoke  suppuration. 
■Ue  13  emphatic  in  his  condemnation  of  those  sur- 
geons who  calmly  lose  patients  after  great  opera- 
tions, without    taking   the  precautions  against 
septicemia  which   are  now  universal  amongst 
obstetricians.    Sir  James  Simpson  was  followed 
by  another  Edinburgh  professor,  Mr.  Lister,  who 
applied  to  the  prevention  of  inilammation  in  wounds 
tlie  principles  which  Pasteur  proposed  for  the  pre- 
vention of  unhealthy  fermentation  in  wine.  {Etudes 
"ir  le  Vm,ses  Maladies,  etc.,  Paris,  IfSCG.) 

Some  of  the  fine  particles  which  are  seen  float- 
ing in  the  sunbeams  are  the  spores  of  minute 
organisms,  which,  when  developing  in  the  fluids  of 
ne  body,  g,ve  nse  to  changes  resembling  the 
^mentation  caused  in  sugar  by  the  presence  of  the 
growing  yeast  plant.    That  this  is  so,  and  that  the 
oestructive  change.s  are  not  due  merely  to  the 
presence  of  oxygen,  as  Liebig  taught,  is  shown  by 
"e  simple  experiment  of  guarding  a  quantity  of 
^  "«d  or  pus  with  a  thick  layer  of  cotton  wool  im- 
I'reguated  with  some  volatile  vapour  inimical  to 
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life.  _  The  effect  of  this  vapour  passes  olF  within 
the  first  twenty.four  hours,  but  the  blood  will  re- 
main quite  sweet  under  the  cotton  wool  for  weeks 
—clearly  showing  that  the  putrefactive  agent  ia 
not  the  oxygen,  which  of  course  has  free  access 
through  the  interstices  of  the  cotton,  but  rather 
the  organic  germs  which  become  entangled  in  the 
wool  and  so  are  mechanically  hindered  from  reach- 
ing the  fluid  belo  w. 

Guided  by  these  observations,  Prof.  Lister  in* 
troduced  the  treatment  of  wounds  by  such  anti- 
septic applications  as  prevent  the  access  of  living 
germs.    The  material  first  employed,  and  still  pre- 
ferred by  him,  was  carbolic  acid.    This  has  the 
valuable  properties  of  being  highly  volatile  of 
hindering  putrefaction  indefinitely  by  the  presence 
of  Us  vapour,  and  of  combining  with  different  sub- 
stances in  varying  degrees  of  affinity.    Thus  water 
takes  up  but  little  and  parts  with  it  very  readily  • 
resin  holds  the  acid  with  great  tenacity,  and  'so' 
forms  a  convenient  storehouse,  giving  it  off  slowly 
during  a  considerable  period,  whilst  the  fixed  oils 
occupy  an  intermediate  position.    Hence,  where 
a  temporary  but  brisk  action  is  required,  watery 
solutions  are  useful  ;  where  slow  and  prolonged 
disinfection  is  needed,  a  plaister  of  shell-lac  satu- 
rated with  carbolic  acid  may  be  employed  •  and 
vvlien,  as  frequently  happens,  a  free  evolution  of 
ttie  vapour  during  many  hours  is  desired,  the  oily 
solutions  form  valuable  dressings.  Rememberine 
the  points  which  demand  attention  in  all  cases,  viz 
(1)  to  prevent  the  ingress  of  living  organisms,  and 
t-;  to  destroy  any  such  organisms  as  have  already 
entered,  the  surgeon  will  see  the  necessity  for 
varying  the  mode  of  application  according  to  the 
exigencies  of  the  case. 

Thus,  if  a  simple  abscess  is  to  be  opened,  the 
part  being  covered  with  a  slip  of  muslin  soaked  in 
carbolic  oil  (1  i„  5),  the  knife-dipped  in  the  same 
-IS  to  enter  the  skin  through  the  muslin,  another 
fold  of  which  IS  to  be  at  once  dropped  over  the 
incision  so  as  to  allow  the  pus  to  escape  beneath 
he  veil.    A  piece  of  carbolic-lac  plaister  is  now 
aid  over  the  wound  (to  protect  the  part  from  thl 
too  stimulating  effect  of  the  acid,  w'hich  Tnlw 
needed  nierely  to  disinfect  any  air  wliich  may  ap. 
proach  the  incision),  and  covered  with  oily  dress 
".gs,  winch  extend  widely  round  it,  and  may  be 
changed  as  often  as  necessary.    Under  such  treat- 
men  t  the  granulating  walls  of  the  abscess  are  nod 
stimulated  to  fresh  production   of  pus  by  the 
presence  of  putrefying  matter,  a  little  serum  only 
escapes  for  a  few  days,  and  the  cavity  quickly 
closes  with  cicatricial  tissue.  ^ 

In  the  ca,se  of  an  amputation  more  elaborate 
measures  are  necessary.  Throughout  the  whole 
opeiation,  from  the  first  entrance  of  the  knife  until 
the  nisertion  of  the.;last  stitch,  a  cloud  of  carbolised 
vapour  should  be  made  to  envelope  the  part  by 
means  of  a  large  stream  of  watery  solution  from  \ 
spray-producer.  The  fingers  of  the  surgeon  and 
assistants  and  all  sponges  should  be  dipped  into  a 
like  solution,  and  the  knife  and  other  instruments 
rmointed  with  carbolic  oil.  An  important  element 
in  the  system  is  the  use  of  the  carbolised  catgut 
which  lorras  a  convenient  ligature,  with  the  mo 
perty  of  being  altera  short  time  absorbed  and  so 
leaving  no  foreign  body  in  the  wound  For 
sutures  silken  thread  soaked  in  a  combination  of 
carbolic  acid  and  becE-wax  are  more  coiivenien  as 
these  are  not  absorbed  like  the  cnfr, 
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Btump  is  tlien  to  be  wrapped  round  with  several 
la3'ers  of  thin  cotton  cloth,  impregnated  with  a 
mixture  of  carbolic  acid,  resin,  and  paraffin,  a  sheet 
of  thin  Mackintosh  cloth  being  interposed  between 
the  last  two  layers  of  the  gauze,  so  as  to  force  the 
discharge  (which  is  often  considerable)  to  per- 
meate all  the  length  of  the  antiseptic  wrapping 
before  reaching  the  outer  air.    Two  more  points 
need  attention.  One  is  to  allow  a  free  vent  for  the 
discharge  which  the  stimulating  acid  renders  so 
abundant,  by  means  of  a  strip  of  oiled  lint  laid  in 
an  angle  of  the  wound  as  a  drain  and  carried 
along  underneath  the  gauze  ;  and  the  other  is  to 
protect  the  wound  itself  from  the  continued  irrita- 
tion of  the  acid.    This  is  best  effected  by  laying 
over  the  line  of  incision  a  "  protective  "  of  com- 
mon oiled  silk,  smeared  with  carbolic  oil,  or  a  bit  of 
specially-prepared  silk  dipped   freshly  into  the 
watery  solution.    In  the  after-treatment  of  such 
cases  the  same  precautions  must  be  sedulously  ob- 
served, the  part  never  being  exposed  save  under  a 
cloud  of  carbolised  spray,  and  the  oily  and  other 
dressings  changed  with  great  care  and  regularity. 
After  the  first  day  or  two  these  dressings  will  sel- 
dom need  to  be  changed,  but  the  method  in  all  its 
minuteness  of  detail  must  be  practised  until  the 
lesion  is  converted  into  a  mere  superficial  granu- 
lating surface. 

Where  the  injury  is  a  contused  and  lacerated 
wound,  inflicted  some  hours  before  the  surgeon  sees 
it,  it  becomes  necessary  to  sponge  into  the  wound, 
very  thoroughly,  a  strong  watery  solution  of  car- 
bolic acid,  before  proceeding  with  the  measures 
above  described. 

Although  carbolic  acid  is  for  many  reasons  the 
most  convenient  disinfecting  agent  for  the  majority 
of  cases,  it  is  not  the  only  one.  Any  agent 
which  combines  volatility  with  hostility  to  low 
forms  of  life  may  be  used  in  the  same  way.  Chlo- 
rine, sulphurous  acid,  benzine,  and  creosote  have 
all  been  so  employed.  _ 

Nearly  two  years  before  the  publication  ot 
Prof.  Lister's  first  observations,  Mr.  Campbell  de 
Morgan  introduced  the  custom  of  sponging  recent 
wounds  with  strong  solutions  of  chloride  of  zinc. 
This  he  originally  proposed  with  the  view  of  de- 
stroying living  cancer-cells  scattered  on  the  surface 
of  an  operation  wound  inflicted  for  the  removal  of 
malignant  tumours  ;  but  the  eftect  upon  the  healthy 
tissues  was  so  remarkable,  large  wounds  healing 
in  forty-eight  hours  with  hardly  any  suppuration  or 
trace  of  animal  smell  in  the  discharges,  that  he  was 
induced  to  recommend  it  in  all  cutting  operations. 
And  the  practice  is  attended  generally  by  the  best 
results,  whilst  it  has  the  great  merit  of  being 
infinitely  less  complicated  than  the  use  of  carbolic 
acid  after  Lister's  method.   (See  BiBLioGRAPiiy.) 


2  Ejcpectant  TreatmciL— Theve  are  some' cuseo 
in  which  it  suftices  for  the  surgeon  to  put  the 
patient  under  favourable  conditions  of  warmth,  rest, 
food,  and  comfort,  and  to  watch  hini  meanwhile, 
lest  anything  should  demand  more  active  treatment. 
That  expectant  treatment  is  often  reasonable  in 
itself  is  shown  by  observations  of  the  natural 
course  of  diseases  when  not  interfered  with,  many 
of  which  are  known,  after  a  period  of  violence,  to 
subside  regularly  of  their  own  accord.    It  was  ob- 
served by  Baglivi  (d.  1694,  Practice  o/  F/ij/sio, 
^•c,  Iranslatcd  from  ilic  Latin,  Lend.  1704)  that 
"  all  diseases,  especially  those  of  an  acute  torm, 


i.e.  fevers,  "  have  a  certain  standard  of  increase 
and  declension,  and  that  a  physician  cannot  change 
tills  course  and  stated  period  by  exhibiting  medi- 
cines "  without  doing  mischief;  and  that  the 
"motions"  which  diseased  parts  "  put  forth  to  re- 
trieve their  primitive  state  will  be  such  as  are 
regulated  by  Nature."     Mr.  Hilton  (op.  cil.  p. 
54)  gives,  as  the  "  first  professional  thought "  for 
the  practitioner,  "  that  Nature  has  a  constant  ten- 
dency to  repair  the  injuries  to  which  she  may 
have  been  subjected,  whether  those  injuries  be  the 
result  of  fatigue  or  exhaustion,  inflammation  or 
accident."    These  sentiments  are  doubtless  the  ex- 
pression of  a  fact  ;  and  if  any  inflammation  is  to 
be  dealt  with  which  experience  shows  to  decline 
speedily  of  itself,  common  sense  forbids  interference 
under  ordinary  circumstances.    Thus  there  are  few 
cases  of  mumps,  erythema  nodosum,  or  inflamma- 
tion afier  injuries,  in  which  the  surgeon  would 
dream  of  using  special  antiphlogistic  measures. 

We  may  observe,  by  the  way,  that  the  term 
"  expectation  "  has  been  used  in  several  senses.  By 
1  Gideon  Harvey — a  coarse,  shrewd  medical  satirist 
of  the  seventeenth  centurj' — it  was  nsed  to  signify 
the  impositions  practised  by  the  faculty,  who  de- 
luded their  patients  with  useless  remedies,  and 
waited  till  time  should  send  a  cure.  {Art  of  curing 
Diseases  1)1/  Expectation,  hond.  1689.)    By  Stahl 
{Silcni,  cjc.  Ars  Sanandi  cum  Expcdaiionc,  Paris, 
1730)  it  is  treated  as  the  study  of  the  natural 
history  of  disease,  and  the  plan  of  using  remedies 
when  really  useful,  not  from  mere  routine.  In  the 
same  sense  it  is  used  by  Citizen  Vitet  in  his 
Midecine  Expectatite,  published  at  Lyons,  and 
dated  1st  of  Messidor,  in  the  tenth  year  of  the 
French  Republic  one  and  indivisible,  a  work 
remarkable  for  general  good  sense,  except  in  the 
profusion  of  leeches  ordered. 

But  there  is  a  good  deal  to  be  said  on  the 
abuse  of  "  expectation,"  a  fault  of  which  the  late 
Sir  John  Forbes  cannot   be   acquitted  in  his 
Nature  and  Art  in  the  Cure  of  Disease,  Lond. 
1857.    There  is  a  great  deal  of  cant  uttered  about 
Nature,  as  if  Nature  never  let  patients  go  on 
from  bad  to  worse,  and  as  if  "Nature"  in  the 
mind  of  a  reasonable  being  meant  any  more  than 
"  matter  of  fact,"  or  "  what  is."    In  the  admir- 
able words  of  Porzio,  Natura  rei  est  Res  ipsa. 
(Erasistraius,  Romaj,  1682.)    Neither  can  it  be 
denied  that  the  "  Etforts  of  Nature  "  are  often  in- 
sufficient, asHofi^mann  well  showed,  and  sometimes 
as  fatal  as  the  worst  achievements  of  meddlesome 
physic.     What  eftbrt  of  art  can  be  more  mis- 
chievous than  that  "  eftbrt  of  Nature  "  which  sets 
up  spasm  of  the  eyelids  in  ophthalmia,  spasmodic 
cough,  the  spasms  of  dysenterj-,  the  exhausting 
drain    of  cholera,  the  profuse   suppuration  m 
osteitis  ?  all  of  which  are  to  be  suppressed,  not  as 
benevolent  eftbrts  of  an  intelligent  agent,  but  as 
so  many  mischievous  aberrations  of  the  animal 
machine.    Mucli  is  made  of  a  saying  of  Hippo- 
crates (Epidem  vi.  ed.  Kuhn,  iii.  636),  tiovaoiv 
fiicies  ivrpol,  as  if  4>vai(s  was  (pvats,  and  as  it 


it  meant  Nature  was  the  physician  of  diseases, 
whereas  </)i5(ries  signifies  *' temperaments.  lliat 
celebrated  expression  of  Lord  Bacon  is  recited  ad 
nauseam,  "  Man,  the  minister  and  interpreter  of 
Nature,"  &.c.  &c.  ;  whereas,  in  the  noble  words  ot 
Torti,  the  physician  had  need  be  not  the  namster 
but  the  viixjistcr,  and  ought  to  control  the  natural 
actions  if  experience  shows  them  to  be  mischievous. 


Again,  if  there  be  practitioners  who  play  the  quack 
by  using  a  multitude  of  useless  or  mischievous 
remedies,  there  are  others  who  play  the  qunck  by 
an  affected  purism,  by  pretending  to  use  "  natural  " 
means  only,  and  to  reject  "drugs;  "  as  if  it  were 
not  "  natural"  for  a  civilised  man  to  use  drugs,  or 
as  if  leeches,  opium,  iron,  quinine,  mercurj',  and 
iodide  of  potass  in  appropriate  cases  could  not  re- 
move diseased  conditions  which  go  on  unchecked 
even  under  rest  and  the  best  devised  diet.  The 
young  practitioner  should  look  upon  this  Nature- 
worship  as  a  kind  of  quackish  foppery,  and  will, 
after  experience,  agree  with  the  Son  of  Sirach 
that  "  the  Lord  hath  created  medicines,  and  he 
that  is  wise  will  not  despise  them."  (Ecclesias 
iicus,  chap,  xxxviii.  v.  4.) 

3.  Curative  Treatment. — Before  entering  on  this 
we  must  warn  the  young  practitioner  to  avoid  that 
tendency  which  the  common  structure  of  language 
promotes,  to  consider  inflammation,  or  other  dis- 
ease, as  something  apart  from  the  individual 
patient  in  whom  it  occurs,  and  to  allow  himself  to 
use  violent  remedies  against  a  supposed  sthenic 
"condition,"  whilst  after  all  these  remedies 
have  to  be  borne  by  a  human  being,  and  per- 
haps a  very  feeble  one.  I,  wlio  caution  others, 
cannot  avoid  the  conventional  practice  of 
speaking  of  inflammation  as  a  separate  entit}' — 
for  instance,  when  I  say  that  "chronic  inflamma- 
tion causes  induration,"  &c.  The  proper  correc- 
tion for  these  infirmities  of  thought  and  speech  is 
found  in  the  determination  to  think  of  the  patient 
— the  living  soul  and  body — as  the  thing  to  be 
treated,  and  not  the  disease. 

It  will  be  readily  seen  that  it  would  be  impos 
sible  here  to  give  the  details  of  the  treatment  of 
the  numerous  varieties  of  inflammation.  We  can 
only  describe  the  remedies  generally,  and  leave 
their  special  application  to  the  Articles  which  treat 
of  the  several  varieties,  although  their  proper  com- 
binations can  only  be  learned  thoroughly  at  the 
bedside. 

The  remedies  for  inflammation  generally  are 
divided  into  those  which  (1)  diminish  the  quantity 
or  the  velocity  of  the  blood  or  its  heat ;  (2)  purify 
it  by  acting  on  the  excretory  organs;  (3)  allay 
nervous  irritation;  (4)  support  the  strength;  (5) 
act  specifically  in  a  way  we  cannot  explain  ;  (C) 
counter-irritants  and  neurotics. 

Amongst  the  first  order  we  must  first  mention 
that  most  venerable  remedy  Woorf-/c«%,  which  the 
saintly  Willis  conceived  to  be  taught  by  Nature 
and  sanctioned  by  the  divine  law.  We  have  al- 
ready shown  how  Hippocrates  bled  in  pleurisy 
moderately,  and  how  Galen,  G50  years  later,  bled 
m  ophthalmia  freely.  Celsus  [circ.  A.  C.  10) 
recommends  bleeding  in  violent  fevers  and  acute 
painful  diseases  generally  ;  he  sanctions  it  even 
in  some  doubtfur cases,  on  tlie  plea  "  anceps  reiiic- 
<him  melius  fjuam  nullum."  {Da  McdicinA,  lib.  ii.) 
Yet  he  rebukes  a  tendency  which  seems  to  have 
existed  in  that  day  to  bleed  in  all  diseases,  and 
even  to  bleed  patients  who  had  no  blood  to  spare. 
The  modern  practice  of  bleeding  was  introduced  by 
Jtotalli,  who  visited  England  in  Queen  Elizabeth's 
reign  ;  and  whose  practice  was  closely  followed 
by  Sydenham  in  the  next  century,  Sydenham 
bled  in  acute  fevers,  "  to  relieve  the  patient  from  the 
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distress  occasioned  by  violent  commotion  of  the 
blood."  He  bled  also  in  the  plague.  In  his  treat- 
ment of  pleurisy  (except  that  which  might  come  on 
during  a  malignant  fever)  bleeding,  twice  or  thrice 
repeated,  is  his  sheet  anchor,  and  he  observes  "  that 
a  conSrmed  pleurisy  in  an  adult  subject  is  rarely- 
cured  with  the  loss  of  less  than  forty  ounces  of  blood." 
His  object  is  "  to  repress  the  inflammation  of  the 
blood,  and  divert  its  inflamed  particles  from  the 
lining  membrane  of  the  ribs."  (St/d.  Sos.  ed. 
vol.  i.  p.  247.)  He  bled  in  confluent  small-pox, 
rheumatism  (because  of  the  buffy  coat),  bronchitis, 
quinsy,  hysteria,  gonorrhoea,  ophthalmia,  and,  in 
fact,  bled  moderately  at  the  onset  of  most  diseases, 
especially  if  of  a  feverish  or  inflammatory  kind. 
Willis  speaks  of  the  custom  of  Rusticks  and  per- 
sons of  full  habit  to  be  bled  in  the  spring  and 
fall,  although  he  says  that  some  are  so  obsti- 
nate against  it  that  they  refuse  to  be  bled  except 
under  the  greatest  necessit)-.  Bleeding,  he  says, 
lessens  the  quantity  and  alters  the  quality  of  the 
blood,  by  depriving  it  of  excess  of  sulphur  and  fixed 
salt  {^sulphur  in  Willis's  nomenclature  =  carbon, 
and  is  that  part  which  combines  with  the  "nitrous 
spirit "  of  the  air  to  create  heat).  But  bleeding  is 
not  proper  in  malignant  fevers,  when  the  texture 
of  the  blood  is  loosened.  It  is  good  generall}'  in 
a  hot  and  dr)',  bad  in  a  cold  and  moist  tempera- 
ment. It  is  good  in  almost  all  fevers  and  inflam- 
mations. In  pleurisy  blood  should  be  drawn 
freely,  in  order  "  to  rescind  the  nourishments  of  the 
disease,  and  drink  up  the  matter "  which  is  the 
cause  of  it.  A  full  bleeding  once,  he  says,  is 
better  than  small  bleedings  repeated.  {Pharm. 
Hal.  pt.  ii.) 

Pitcairn  bled  freely  to  lessen  the  heat  of  the 
blood  and  its  viscidity,  whether  arising  from  acid 
or  any  other  cause  of  coagulation.  He  prescribes 
such  method  of  bleeding  on  mathematical  princi- 
ples as  shall  cause  revulsion;  that  is,  he  directed  it 
on  the  left  arm  for  an  inflammation  on  the  right 
side,  and  so  on.  He  shows  how,  on  mathematical 
principles,  and  in  words  which  clearly  fore- 
shadowed the  doctrine  of  the  conversion  of  mo- 
tion into  heat,  bleeding  must  lessen  the  attrition 
of  the  blood,  and  the  heat  caused  by  the  heart's 
impulse  on  blood  which  cannot  move  freelv.  He 
orders  immediate  and  full  bleeding  in  pleurisy. 
Pitcairn  was  a  scholar,  poet,  cavalier,  and  man  of 
honour  ;  his  reasoning  is  irresistible,  though  the 
assumptions  on  which  it  is  founded  have  been 
abolished  by  the  progress  of  physiology.  But  it 
IS  distressing  to  find  a  man  of  such  clear  intellect 
ordering  horse-dung  and  pigs-dung  as  remedies  for 
sick  men;  and  this  nasty  custom,  which  was  pre- 
valent at  that  day,  makes  us  doubt  whether  ho 
was  capable  of  accurate  clinical  observation. 

We  need  not  go  through  the  list  of  the  hydraulic 
practitioners  of  the  eighteenth  century,  who  saw 
in  the  animal  economy  not  a  living  whole,  but  a 
collection  ol'  pipes  liable  to  obstruction,  and  who, 
as  Bordeu  observed,  thought  every  disease  must  bo 
cured,  if  the  circulation  were  freed  and  the  vessels 
unloaded  by  depletion.  "On  a  saigne'  sans  measure, 
on  a  purge;  sans  regies,"  says  F.  Qiiesnay  {Traitl 
dc.s  Ficrre.i,  Paris,  1753),  through  the  neglect  of 
the  study  of  natural  processes  and  the  prevalence 
of  a  dry,  hard,  matlipiuatico-mechanical  pathology. 

Frederick  llofl'niann  was  more  conservativo  •  he 
clearly  and  fully  enumerates  the  diseases  in  which 
bleeding  is  pernicious,  and  shows  how  it  promotes 
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some  inflammatory  maladiea,  yet  he  greatly  approves 
the  periodic  bleeding  of  plethoric  persons  in  health. 
{Opera  Omnia  Gcticva;,  1740,  torn.  v.  and  vi.) 

Perhaps  the  great  teachers  whom  I  have  quoted 
were  led  by  the  necessities  of  their  theories  to 
recommend  in  the  lecture-room  what  they  would 
shrink  from  at  the  bedside.  This  is  rendered 
probable  by  an  account  with  which  I  have  been 
favoured  by  Professor  Laycock  of  the  teaching  and 
practice  of  Dr.  John  Rutherford,  the  maternal 
grandfather  of  Sir  Walter  Scott,  who  occupied  the 
already  distinguished  chair  of  medicine  in  the 
University  of  Edinburs.'h  about  1750.  Dr.  Ruther- 
ford bled  in  febrile  disease,  if  at  its  commence- 

ent,  and  the  patient  young,  of  full  habit,  and 
with  a  hard,  quick,  full  pulse  ;  but  not  if  the 
pulse  were  not  hard.  In  everything  like  pleurisy 
he  at  once  bled  to  eightounces,  and  in  true  pleurisy 
taught  that  a  large  quantity — as  much  as  thirty 
ounces — should  be  taken  once  at  the  beginning, 
till  the  pulse  turned  soft  and  weak.  In  rheumatic 
fever  he  bled  once  at  the  beginning,  and  opposed  the 
repeated  bleedings  of  Sydenham.  At  the  begin- 
ning of  fevers  he  took  eightounces,  not  to  remove 
the  fever,  but  to  prepare  the  way  for  other 
remedies.  He  neither  bled  nor  used  reducing 
remedies  in  mucous  catarrh  or  bronchitis.  He  was 
emphatic  in  his  warnings  against  excessive  bleed- 
ing. From  records  of  his  cases,  still  extant,  he 
seems  not  to  have  bled  in  cases  of  debility. 

Hunter  bled  freely  as  a  "  means  of  producing 
absolute  weakness,"  and  in  order  to  diminish  the 
"  increase  of  life"— the  action  with  power — in  the 
inflamed  part  ;  but  if  the  inflammation  were  one 
of  much  action  with  little  power,  he  bled  spar- 
ingly— no  more  than  enough  to  "  lessen  the 
violence  of  the  motion  of  the  blood,"  induce  con- 
traction of  tiie  vessels,  and  "  remove  the  sensation 
in  the  part  inflamed  of  having  too  much  to  do." 
(Op.  cil.  vol.iii.  p.  375.)  Cullen  employed  bleed- 
iiv  as  a  part  of  that  most  severe  regimen  which 
he°  prescribed  in  fevers  and  inflammations,  in 
order  "  to  take  off  the  phlogistic  diathesis  "  and 
'•  diminish  the  activity  of  the  sanguiferous  sys- 
tem." In  pleurisy  he  bled  as  largely  as  the 
patient's  vigour  would  allow.  John  Burns,  of 
Glasgow,  co°nsidered  bleeding  the  most  power!"ul 
and  useful  remedy,  but  was  averse  to  bleeding 
to  faiJitness.  So  was  Pearson.  {Op.  cil.)  Ben- 
iamin  Bell,  in  his  System  of  Surgery,  1796, 
follows  Cullen  in  theory  and  practice.  Caleb 
Hillier  Parry  (1815)  bled  to  diminish  the  general 
momentum  of  the  circulation.  John  Thomson 
(1813)  bled  to  diminish  the  quantity  of  blood,  to 
reduce  the  force  and  frequency  of  the  circulation. 
Wilson  Pliilip  (1820)  bled  because  the  capil- 
laries were  too  debilitated  to  withstand  the  force  of 
tli« circulation.  Dr.  John  Armstrong  {On  Typhus; 
also  Ledurcs  in  Lanoet,  1825)  bled  in  simple  fevers 
as  well  as  in  inflammations,  and  accuses  priictition- 
ers  in  general  of  bleeding  too  often  in  one  case,  but 
"  without  suflicient  decisi(m  at  first."  "  In  the 
beginning  of  my  practice,"  he  says,  "  I  used  to 
Older  about  fifteen  ounces  of  blood  to  be  drawn  on 
tile  accession  of  any  common  acute  inflammatory 
aifectlon  of  the  visce^^  and  the  same  quantity  two, 
tliree,  and  even  four  times  afterwards,  at  intervals 
of  six  or  eight  houis  each,  if  the  symptoms  c.ni- 
tiidiied    urgent  and  the    strength  unsubdued. 

3'IG.)  "  These  repeated  venesections,  together 
with  active  purgatives,  blisters,  and  the  anti- 


phlogistic regimen,  constituted  the  means  on  which 
all  my  hopes  of  success  were  founded."  Many 
cases,  he  continues,  certainly  did  well  ;  several 
proved  fatal,  and  post-mortem  examinations  showed 
that  "  such  repeated  bleedings  sometimes  made 
little  or  no  impression  on  visceral  inflammation, 
and  I  had  previously  observed  that  venesection  in 
general  only  succeeded  when  it  had  been  carried  to 
faintness."    This  practice  was  afterwards  adopted, 
with  greater  success  and  even  economy  of  blood. 
He  regrets  that  the  abstraction  of  160  ounces  in 
six  hours  did  not  stop  the  prop^ress  of  a  laryngitis. 
(P.  392.)    Sir  A.  Cooper  (i'.  1768,  d.  1841)  con- 
sidered a  hard  pulse  the  surest  indication,  and 
bled  to  "  produce  a  diminution  of  nervous  power 
and  lessen  the  momentum  of  the  circulation."  The 
blood,  he  says,  should  be  abstracted  as  quickly  as 
possible.    Abernetliy  (6.  1764,  d.  1831)  believed 
that  "  the  fevers  produced  by  local  disease  are  the 
very  identical  fevers  which  physicians  meet  with 
when  there  is  no  external  injury."  {Lectures, 
I2mo.    Lond.    1B31.)     With   regard   to  the 
"sympathetic  inflammatory  fever"  following  in- 
juries, he  says  there  is  no  treatment  required. 
"  What  must  you  do  to  mitigate  the  affection  of 
the  sanguiferous  system,  which  is  called  fever  ?  It 
is  evident  there  is  too  much  action  ;  you  must  try 
to  lessen  it,  then.    How  ?  why  by  taking  away 
blood.    Blood  is  the  natural  excitement  of  the 
heart  and  arteries,  and  if  you  diminish  the  blood 
you  diminish  the  excitement.    But  in  taking  away 
blood  you  rob  the  patient  of  a  vital  fluid  ;  consider 
what  you  are  about  ;  recollect  that  you  cannot  cure 
the  disease.    I  put  the  case  of  a  compound  fracture. 
*    *    *    Do  not  take  away  his  blood,  which  is 
his  life,  for  you  will  find  after  a  certain  time  that 
he  will  stand  in  need  of  every  degree  of  vital 
energy  to  recover  from  the  injur}'.    I  have  seen 
a  patient  bled  and  bled,  and  two  or  three  days 
after  the  medical  man  has  been  glad  to  throw  in 
the  bark,  and  try  every  means  when  it  was  too 
late  "  to  restore  the  wasted  strength.     The  only 
warrant  for  bleeding  is,  that  the  action  of  fever 
wears  out  strength,  and  that  by  lessening  action 
we  may  save  more  strength  than  the  bleeding 
wastes.   But,  says  Abernethy,  "  if  a  vital  organ 
is  injured,  and  inflammatiiin  comes  on,"  the  patient 
can  only  be  saved  by  most  "  resolute  conduct  "  on 
the  part  of  the  surgeon,  which  would  otherwise 
seem  "  most  outrageous."    You  musl  subdue  all 
vascular  action.    You  must  either  let  the  inflam- 
mation kill,  or  run  the  risk  of  killing  tlie  patient 
yourself.     "  I  have  lived  in  London  all  my  life, 
and  am  very  chary  of  takinj?  Wood,  but  still  it 
some  were  to  see  hov/ 1  would  bleed  a  patient  in  in- 
flammation of  a  vital  organ,  they  would  wonder." 

Passing  over  the  next  ten  years,  during  which 
Cooper  and  Abernethy  were  the  leading  lights  of 
surgery,  we  find  David  Ciiug\<i  {Practice  of  Physic, 
Edinburgh.  1836)  considering  fever  as  a  distension 
of  the  capillaries  from  rehixation,  with  the  circula- 
tion impeded  and  heart  irritated  by  this  mechani- 
cal obstacle.  Inflammation  is  tiie  same  state 
locally.  He  thought  bleeding  "  suggested  by  phy- 
siological considerations'"  and  "  therapeuticjiily 
beneficial."  It  should  be  early  and  decided  (p.  288), 
"  should  make  a  great  and  evident  impression." 
Jolm  Mackintosh,  in  liis  I'alholuyy  ami  Practice  of 
Physic  {Land.  UVM),  objects  to  the  term  dcUhly 
as  a  description  of  the  state  of  the  capillaries  lu 
inllammatiou.    They  are  strong  enough,  he  says, 
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for  their  natural  work,  but  are  overloaded  with  an 
unnatural  weight.    He  throws  overboard  Cidlen's 
theory  that  spasm  of  the  extreme  vessels  is  tlie 
cause  of  the  oppression  and  weaitness  in  fever,  and 
asserts  that  it  is  due  to  congestion  of  the  internal 
organs,  and  supports  this  view  by  numerous  records 
of  post-mortem  appearances  of  persons  who  had 
died  of  fever.    Hence  he  advocates  bleeding  even 
in  the  cold  stage  of  ague.    He  bled  in  scarlet 
fever,  and  "  never  had  occasion  to  regret  it,"  and 
of  course  his  bleeding  in  inflammation  was  vigor- 
ous enough.    John  Elliotson,  in   his  inaugural 
thesis  at  Edinburgh  in  1810,  Da  IiiJlamiiuUiune 
Comiiumi,  cliiefly  recited  the  doctrines  of  John 
Burns,  and  declares  that  "  so  long  as  a  white  crust 
continues  we  may  bleed  fearlessly."    He  was  a 
great  bleeder.    He  tells  us  in  his  Lectures  (edited 
by  Rogers,  Lond.  1039)  that  he  bled  in  scarlet 
fever  "  if  inflammatory  symptoms  ran  high,"  and 
goes  so  far  .as  to  say  that  the  absence  of  the  usual 
inflammatory  characters  of  the  pulse   may  not 
always  forbid  bleeding.   In  this  decade  (1830-40) 
bleeding  attained  its  climax,  and  in  the  next  there 
were  symptoms  of  a  decline. 

So  early  as  1836  G.  Macilwain  {Medicine  and 
Surgery,  ^c,  Lond.  1838,  p.264)  attacked  the  anti- 
phlogistic regimen  generally.  "  We  bleed,"  he 
says,  "we  stop  the  supplies  of  food,  we  induce 
action  of  various  secretions,  we  give  rest  and 
remedies  to  abate  the  action  of  the  heart  and 
arterie?."  But  of  these,  and  especially  of  bleed- 
ing, he  asserts  (p.  270)  that  it  is  sometimes  unable 
to  stop  an  acute  inflammation,  that  sometimes  the 
acutest  inflammations  do  well  without  it  ;  and 
that  sometimes,  when  used,  the  recovery  is  due 
not  to  bleeding,  but  to  other  means.  He  mentions 
a  very  successful  and  experienced  surgeon,  who 
never  bled.  He  renews  his  protest  in  his  Lectures 
on  Fever.  {Med.  Times,  1849.) 

In  the  year  1836  also  appeared  the  admirable 
Elements  of  Medicine  by  Robert  Williams,  which 
greatly  promoted  the  study  of  the  natural  course  of 
fevers  and  erysipelas,  declared  the  impossiblity  of 
shortening  the  effects  of  morbid  poisons,  and  hence 
the  uselessness  and  mischief  of  violent  remedies. 
He  denounced  bleeding  in  erysipelas,  and  gave 
wine  freely.  Magendie  (1837)  denounced  it  in 
rheumatism. 

We  find  in  1843  W.  P.  Alison  still  recom- 
mending Ideeding  in  the  old  terms.  He  employs 
it  to  weaken  the  heart's  action  by  the  abstraction 
of  the  stimulus  by  which,  as  Ilaller  taught,  its 
motion  is  habitually  excited  and  maintained,  and 
to  cause  derivation  or  revulsion  from  the  diseased 
part.  "No  proposition,''  he  says,  "in  medical 
science  is  more  certain,  and  certainly  no  one  is 
more  practically  important,  than  that  which  re- 
gards the  pov/er  of  large  and  repeated  blood-letting 
to  arrest  the  progress  of  inflammation  in  its  early 
stage. '  But  there  arc  in  Alison's  work  signs  of  a 
connng  change.  lie  complains  that  some  "  prac- 
titiuiieis  and  teachers  of  medicine  express  them- 
selves doubtfully  as  to  its  usefulness."  This  he 
accounts  for  by  supposing  that  these  eminent 
teachers  and  practitioners  are  not  called  in  till 
diseases  have  got  past  the  stage  when  bleeding  is 
perniissilde;  but,  "as  a  farther  and  more  sati.tlac- 
S'lry  answer,"  he  alleges  "  the  frequent  deflection  nj 
Mjlainmaltiry  disease  from  l/ie  simple  and  /icall/ii/ 
l.o/ie,  on  which  lilood-lettiiig  exerts  its  nmst  bemi- 
licial  elFect."    Thus  we  sec  the  earliest  signs  of  a 
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change  which  has  ^one  hn  till  bleeding  is  as  rare 
amongst  the  subjects  of  Queen  Victoria  as  it  was  at 
Rome  amongst  the  disciples  of  Erasistratus  during 
the  reigns  of  Antoninus  Pius  and  his  successors 

In  1820  Marshall  Hall  began  to  publish  on  the 
eff'ects  of  loss  of  blood.  In  1829  he  communicated 
a  paper  on  the  same  subject  to  the  Med.  Chir. 
Soc.  {Tra7isactions,  \o\.  x\v.),  and  in  1830  issued 
his  volume  On  the  Morlnd  and  Curative  Ejects  of 
Loss  of  Blood.  In  1825  he  had  published  a  short 
essay  on  a  condition  of  infants  resembling  hydro- 
cephalus, and  arising  from  exhaustion,  in  which 
the  leeching,  then  supposed  to  be  the  remedy  for 
congestion  of  the  brain,  would  be  perilous.  About 
the  same  time  Kellie  drew  attention  to  the  little 
effect  of  even  fatal  haemorrhage  in  draining  the 
bram  of  blood  {Edinburgh  Med.  Chir.  Trans. 
1828)  ;  and  Abercrombie,  in  his  Researches  on  the 
Dram  (ed.  1828),  described  a  state  of  children 
snnilar  to  that  which  M.  Hall  had  spoken  of. 
Gooch,  in  his  Diseases  of  Women,  1829,  in  de- 
scribing the  same  state,  protests  against  indis- 
criminate leeching  of  children.  Travers,  in  his 
Constitutional  Irrilation,  ]  826,  had  marked  plainly 
enough  the  existence  of  cases  simulating  acute 
inflammation,  but  really  caused  by  want  of  blood. 

Marshall  Hall,  in  describing  the  "  morbid  and 
curative "  efl^ects  of  loss  of  blood,  takes  for  his 
principal  thesis  the  fact  that  in  some  morbid  con- 
ditions—especially "irritation,"  shock,  and  ex- 
haustion— the  abstraction  of  a  very  small  quantity 
of  blood  will  induce  syncope  ;  that  inflammation 
and  fever  have  the  efl:ect  of  a  stimulus  on  the 
organs    of    circulation,    which    enables  them 
to  resist  syncope,  even   when  large  quantities 
are  taken,  insomuch  that  the  author  believed  that 
a- patient  sinking  from  exhaustion  and  failure  of 
the  heart's  action  might  be  saved  by  setting  up 
an  inflammation.     In  health  the   average  °los3 
which  a  man  can  bear  without  syncope  is  15  oz.  ; 
bleeding,  therefore,  is  a  means  of  diagnosis  as  well 
as  of  cure,  because  if  a  larger  bleeding  than  15  oz, 
be  borne,  it  shows  the  presence  of  some  inflamma- 
tion     Hall  did  service  in  1830  by  treating  of  the 
morbid  effects,  but  his  ideas  of  the  curative  effects 
ot  bleeding  are  shocking  for  their  extravagance. 
1  arodying  the  proverb  about  the  wind  that  is  tem- 
pered to  the  shorn  lamb,  he  believed  that  when 
bleeding  was  well  borne  it  was  necessary. 

This  clever  writer  has  the  merit  of  marking  oflf 
certain  affections  as  utterly  unfit  for  depletory 
treatment— such  as  "  irritation,"  neuralgia,  puer- 
peral dehrnim,  delirium  tremens,  "  hysteria  dys- 
pepsia, chlorosis,  and  cholera  morbus,"  and  the 
conditions  following  severe  injuries.    He  also  de 
scribed  a  scale  of  tolerance  representing  the  power 
of  the  system  to  resist  syncope,  and  the  quantity 
ot  blood  which  may  be  drawn  in  various  affections. 
At  the  top  of  the  scale  is  placed  congestion  of  the 
head  and  tendency  to  apoplexy,  and  it  is  said 
that  in  "arachnitis  "  forty  ounces  should  flow  • 
inflammation  of  the  serous  membranes  and  paren- 
chyma of  organs  follows,  and  it  is  said  that  30  to  35 
ounces  should  be  taken  in  pleurisy  or  pneumonia  • 
next  cmnes  acute  anasarca,  and  tiion  iiillammatioa 
of  mucous  membranes,  and  it  is  said  that  15  oz.  is 
the  (juantity  for  bronchitis.    This  is  the  quantity 
which  iilso  causes  faintness  in  health.    Below  this 
come  fever  and  the  asthenic  conditions  reckoned 
above,  in  which  faintness  ensues  from  smaller 
losses  of  blood. 
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Here  we  may  pause  for  a  moment  to  express 
our  wonder  at  the  glimpses  we  get  of  the  bleed- 
ing practised  in  the  last  generation.  The  reign 
of  the  lancet  was  terribly  absolute,  and  it  was 
used  under  conditions  which  now  seem  pre- 
posterous. It  was  so  common  as  to  leave  its 
trace  in  history  and  literature.  Goethe,  in  liis  Sor- 
rotos  of  TFtfrter  (published  1774),  after  bis  hero 
had  shot  himself  through  the  head,  describes  the 
Burgeon  bleeding  the  dying  man.  The  Queen 
Ame'lie,  widow  of  Louis-Philippe,  describes  the 
surgeon  as  attempting  to  bleed  her  son  the  Due 
d'Orleans  whilst  dying  from  the  effects  of  a  fall 
from  his  carriage  in  1842.  Sir  Walter  Scott  tells 
how,  in  1785,  he  was  bled  almost  to  inanition  for 
spitting  of  blood.  The  late  Bishop  Bagot,  of 
Bath  and  Wells,  told  me  that  when  a  young  man 
he  was  thrown  from  his  horse  in  Hyde  Park,  and 
carried  insensible  into  the  barracks  close  hy.  Sir 
Everard  Home  was  sent  for,  who  immediately 
bled  him,  but  was  too  drunk  to  stop  the  blood. 
Tlie  patient's  mother-in-law,  Lady  Jersey,  who 
was  in  the  room,  was  expressing  great  uneasiness 
at  this  state  of  things,  and  the  first  thing  the  pa- 
tient noticed,  on  coming  to  his  senses,  was  Sir 

I^verard  muttering,  "  Who's  that  — ■  woman 

in  blue  ?  "     Coarse  habits  at  table,  coarse  lan- 
fiuage,  and  coarse  modes  ot  practice  went  together. 
Lord  Byron's  end  was  certainly  not  averted  by 
furious  bleeding  in  1824.    A  year  or  two  earlier 
the  late  Mr.  Wakley,  in  setting  up  a  weekly  paper 
for  the  medical  profession,  named  it  "  The  Lancet," 
as  the  most  fitting  symbol  and  chief  weapon  ot 
the  craft.     The  worst  of  it  was  that  the  bleed- 
ing was  not  confined  to  cases  conventionally  called 
"  sthenic,"  in  which  a  reason  could  be  given  for 
it,  but  was  practised  in  maladies  utterly  unfit  to 
be  so  treated — as,  for  instance,  in  diffuse  inflam- 
mation from  blood-poisoning.    (See  art.  Ery- 
.siPELAS.)     Patients  were  furiously  bled  imme- 
diately after  injuries,  ere  they  could  have  recovered 
from  "  shock,"  and  before  inflammation  could  have 
been  established.    Marshall  Hall  quotes  the  case 
of  a  man.  brought  to  St.  Bartholomew's  Hospital 
with  three  ribs  broken  by  a  fall  from  a  scaffold. 
He  was  bled  to  1  8  oz.;  soon  afterward  20  more  were 
taken  ;  second  day,  twice  bled  to  18  oz.  ;  third 
da}-,  because  the  pulse  was  jerky,  he  was  bled 
again,  but  the  dresser  would  only  take  a  few 
ounces,  Mr.  Lloyd,  a  fearful  bleeder,  and  Mr. 
Lawrence  ordered  20  oz.  to  be  taken,  after  which 
the  pulse  became  a  mere  flutter,"  and  the  man 
died.     Equally  shocking  was  the  case  of  a  sur- 
geon who  was  bled  to  death  at  Dr.  Marshall  Hall's 
own  house  at  Nottingham  in  1821,  after  a  fall 
from  his  horse  and  broken  ribs.    This  poor  man 
twice  bled  himself  in  the  night  into  a  wash-hand 
basin!  and  his  advisers,  after  bleeding,  leeches, 
and  pt3'alism,  were  proposing  to  cup  him,  when 
he  became  insensible,  and  soon  died.    The  effects 
of  loss  of  blood,  the  jerking  pulse,  and  undue  ex- 
citement were  often  mistaken  for  "action  re- 
quiring further  depletion  ;  and,  strange  as  it  may 
seem,  there  is  no  doubt  that  fresh  blood-lettnig 
was  often  employed  to  relieve  these  ill  effects,  and 
often  with  temporary  benefit.    The  idea,  too  of 
using  blood-letting  as  a  means  of  diagnosis— that 
is  to  Bay,  to  bleed  patients  who  ought  not  to  be 
bled  in  order  to  prove  that  bleeding  was  wrong — 
seems  terrible.     Perhaps  the  most  humiliating 
part  of  Marshal  Hall's  book  is  his  statement  of 


the  absoluteness  of  bleeding  as  "  the  remedy  and 
the  only  remedy  for  inflammation."  Well  does  he 
describe  himself,  as  well  as  his  medical  brethren, 
when  he  says  they  "  think  only  of  the  disease  and 
forget  the  patient." 

Let  us  look  at  some  of  the  causes  (or  conco- 
mitants) of  this  love  of  bleeding  which  inspired 
our  forefathers.  In  the  first  place  there  is  no 
doubt  that  it  is  a  positive  remedy  ;  it  relieves 
(though,  peradventure,  for  a  time  only)  the  dread- 
ful pain  of  an  acute  inflammation  ;  it  makes  the 
breathing  freer,  and  is  followed  by  a  delicious 
sense  of  langour  and  inclination  to  sleep.  As  we 
have  just  said,  there  is  no  doubt  that  a  few  leeches 
will  quiet  for  a  time  the  throbbing  caused  even  by 
previous  loss  of  blood.  Secondly,  it  was  sanc- 
tioned by  the  preponderance  of  medical  authority, 
and  adopted  by  popular  prejudice,  so  that  most 
surgeons  would  not  have  dared  not  to  bleed  even  if 
they  thought  it  improper.  A  man,  about  1 835,  fell 
from  a  balloon  at  a  great  height  and  was  smashed 
to  pieces;  yet  the  surgeon  who  first  saw  him  tried 
to  bleed  his  mangled  remains,  and  it  was  oberved 
at  the  time  that  no  surgeon  dared  face  a  coroner's 
jury  who  had  not  bled  in  any  case  of  accident, 
injury,  or  sudden  death. 

It  was  an  ancient  and  inveterate  custom  with 
many  people  to  be  bled  spring  and  fall,  and  to  be 
bled  on  any  change.  For  instance,  a  man  jilted 
in  love  was  bled  to  mitigate  grief  ;  a  man  who 
came  in  for  a  fortune  was  bled  to  check  exuberant 
joy.  Schoolboys  were  physicked  before  bathing, 
and  before  going  home  for  the  holidays  ;  many 
people  were  bled  before  a  journey.  The  Prince 
Regent  was  bled  to  make  him  look  interesting 
in  the  eyes  of  a  woman.  Singularly  enough, 
the  illustrious  Stah],  who  denounced  bleeding  in 
fever  or  other  disease,  yet  recommended  it  in  health 
to  "  ventilate  the  blood "  and  prevent  disease. 
He  prescribes  it  for  both  men  and  women  of  full 
habit  and  middle  life,  and  especially  for  women 
at  the  cessation  of  the  menses;  and,  as  for  himself, 
he  thanks  God  that  he  has  been  able  to  preserve 
his  health  by  this  means  during  43  years  of  prac- 
tice. He  began  to  be  bled  at  17,  and  says  that  in 
November  1727  he  entered  his  sixt3--ninth  year, 
and  was  bled  for  the  102nd  time,  to  the  increase 
of  liis  akcrity  and  vigour.  I  have  already  quoted 
Hoffmann.    (P.  55.) 

Thirdly,  all  the  medical  theories  which  suc- 
ceeded each  other  in  the  way  we  have  described, 
opposite  as  they  might  be  in  their  premises,  came 
to  bleeding  as  their  conclusion.  Whether  the 
capillaries  were  in  too  great  force  and  action,  or 
whether  they  were  debilitated,  whether  there 
were  too  much  or  too  little  oxydation,  the  good 
effects  of  bleeding  were  equally  demonstrable. 
The  dominant  theory  of  Hunter  that  inflammation 
consisted  in  excess  of  life  and  action  was  taken  by 
his  pupils  without  the  checks  and  corrections  which 
his  own  sagacious  mind  dictated.  Broussais,  Clut- 
terbuck,  and  others,  held  the  doctrine  that  most 
diseases  depend  on  some  latent  inflammation.  The 
prevalent  medical  notion  was  threefold,  viz.  (1 )  "ex- 
cited and  increased  action,"  as  Abernethy  called  it ; 
next  (2)  the  doctrine  of  llaller  that  the  action  of 
the  heart  depends  on  the  stimulus  of  the  blood ;  and 
(3)  the  doctrine  ofCul!en,in  the  words  of  EUiotson, 
that  it  was  necessary  "  to  exclude  external  and  re- 
move internal  stinnili."  This  threefold  chain  of  error 
was  the  strength  of  the  bleeding  system. 


Fourthly,  the  medical  theorists  'had  discarded 
"huiiiorarpathology  "  as  something  absurd  or  un- 
attainable. All  was  "  action  "  and  "  sympathy,"  in 
the  Ilunterian  language,  where  we  now  think  of 
blood-poisoning.  The  term  "  constitutional  irrita- 
tion "  was  also  used  for  symptoms  of  blood-poison- 
ing, and  others  which  would  not  bear  bleeding.  But 
diseases  of  "  irritation  "  and  "  action  "  are  cold 
abstractions ;  the  surgeon  can  conceive  of  those 
apart  from  the  patient  in  a  way  he  never  could  if 
he  thought  of  such  a  tangible  concrete  thing  as 
blood  mixed  with  putrid  sanies. 

Fifthlj',  the  doctrine  of  conservation  of  force  was 
unknown,  and  the  idea  of  quantity  never  seemed  to 
be  considered.  The  loss  of  pounds  of  blood  was 
looked  upon  as  the  withdrawal  of  a  stimulus  (an 
abstract  term)  from  a  system  to  which  inflamma- 
tion (another  abstract  idea)  had  given  apparently 
■unlimited  powers  of  tolerance,  without  the  notion 
that  the  blood  was  a  fluid  of  limited  amount. 
What  idea  of  quantity  could  have  been  entertained 
by  the  respectable  practitioner  who  took  20  oz.  of 
blood  at  once  for  peritonitis  from  a  child  nine  years 
of  age  just  recovering  from  measles  ?  (M.  Hall,  op. 
cit.  p.  191.) 

Sixthly,  bleeding  and  the  antiphlogistic  regimen 
were  supposed  to  counteract  a  "  general  phlogistic 
diathesis  ; "  an  abstract  idea  which  survived  the 
doctrines  of  Brown,  and  still  flourishes  in  full  vigour 
in  Italy. 

Seventhly,  the  whole  ideas  of  the  time  favoured 
severe  measures  towards  feverish  and  inflam- 
matory patients.  Women  in  childbed  and  pa- 
tients after  injuries  and  operations  were  denied 
adequate  nourishment,  in  order  to  "  ward  off  in- 
flammation," to  avert  which  bugbear  Ramsbothani 
did  not  allow  even  a  "  weak  solution  of  animal 
matter "  till  the  third  day  after  delivery.  As  a 
sign  of  the  times  Dr.  Caleb  Hillier  Parry  (father  of 
Sir  Edward  and  grandfatherof  the  suffragan  Bishop 
of  Dover)  declared  that  indulgence  and  insufficient 
chastisement  of  children,  horse  exercise  instead  of 
walking,  good  food,  and  fermented  liquor  led  to 
want  of  self-control  and  inflammation.  All  things 
n.isty  and  disagreeable  were  considered  medical. 

The  divine  Hippocrates  hath  an  aphorism  to  the 
efFfct  that  forasmuch  as  all  things  human  are  un- 
stable, so  when  the  height  of  excellence  is  reached 
there  must  be  a  fall.  The  converse  of  this  apho- 
rism is  the  homely  English  proverb  that  when 
things  come  to  the  worst  they  must  mend.  No- 
thing could  be  worse  than  the  state  depicted  by 
the  last-quoted  author,  and  a  change  came  by  de- 
grees. It  began  by  the  recognition  of  the  condi- 
tions unfit  for  bleeding,  which  had  been  detailed 
by  Gooch,  Travers,  Kellie,  Abercrombie,  and  Mar- 
shall Plall  before  1830.  Then  cnme  the  influenza 
of  Wt'i'i  and  18.37,  which  gave  instances  of  fever 
attended  with  smart  chest  inflammation,  in  which 
depletion  was  pernicious  or  fatal.  Copland  {D'x- 
lioiuiry,  art.  Injliieuza)  blames  the  practitioners  who 
talked  of  infianimatory  action  and  attempted  de- 
pletion, as  if  tliis  action  were  primary  and  uncom- 
plicated, whereas  it  was  truly  adynamic  or  asthe- 
nic. I  must  not  let  pass  the  opportunity  of  saying 
how  much  the  profession  owes  to  Copland,  a  de- 
scendant of  Norwegian  Vikings  and  every  inch  a 
man,  for  warning  tlie  practitioner  of  depressed  vital 
power  in  acute  disease,  and  for  recommending  a 
tonic  treatment  in  many  cases  where  the  lancet 
was  too  much  the  routine.    The  burly  Copland 
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held  his  hand  when  even  the  prudent  Watson 
bled.  The  third  influence  was  the  revival  of  a 
humoral  pathology  — a  thing  which  Armstrong 
craved  in  1815 — not  disquisitions  on  imaginary 
humours,  but  the  result  of  observations  and  ex- 
periments on  the  blood.  "A  rational  humoral 
pathology,"  says  Robert  Ferguson  (in  his  Pre- 
fatory Essay  to  Gooeh's  Works,  New  Syd.  Sec. 
ed.  1859),  "was  unknown  in  our  schools  when 
Gooch  wrote  "  ( 1 829).  Gaspard,  Dance,  Tonelle, 
Magendie,  and  Cruveilhier  showed  by  experiment 
soon  afterwards,  the  effects  of  the  introduction  of 
septic  matters  into  the  veins.  Guided  by  their 
researches,  R.  Ferguson  (Essay  on  Puerperal  Fever, 
Lond.  1839)  showed  that  "the  phenomena  of 
puerperal  fever  originate  in  a  vitiation  of  the 
fluids,"  and  thus  gave  to  a  true  humoral  pathology 
its  proper  place  in  English  medicine.  It  is  impos- 
sible for  two  persons  to  hold  the  same  views  of 
treatment  of  a  disease  in  which  one  sees  violent 
"  action,"  the  result  of  an  ideal  phlogistic  diathesis, 
and  the  other  a  physical  condition  depending  on 
the  admixture  of  poisonous  matters  with  the  blood. 
I  well  remember,  during  my  apprenticeship,  seeing 
case  after  case  of  puerperal  fever,  no  doubt  con- 
veyed by  the  hands  of  pupils  who  had  been 
attending  septic  cases  in  the  hospital.  The  poor 
women  were  actively  treated,  according  to  the 
views  of  the  time,  by  bleeding  and  scruple  doses 
of  calomel.  What  struck  me  as  odd  was,  that 
when  peritonitis  ceased  in  one  instance  pleurisy 
began,  spite  of  the  previous  anti-phlogistics.  Now, 
about  tliis  time.  Dr.  Robert  Lee  was  endeavouring 
to  construct  a  solidistic  hypothesis  of  puerperal 
fever,  by  showing  it  to  be  "  essentially  dependent 
on  inflammation  of  the  womb  and  its  append- 
ages," its  symptoms  varying  according  as  the 
serous,  muscular,  or  venous  tissue  was  implicated, 
{Med.  Chir.  Trans,  vol.  xvi.  1831;  also  7?.  Lee, 
Lectures  on  Midwifery,  I.ond.  1844.)  Anyone  who 
compares  Lee's  treatment,  in  which,  following 
Craigie,  he  gives  copious  bleeding  the  chief  place, 
with  Ferguson's  poultices  and  Dover's  powder  (not 
that  Ferguson  never  bled),  may  see  the  influence 
of  a  humoral  pathology  on  practice.  Ferguson  was 
much  in  advance  of  his  time.  His  book  is  full  of 
hints  on  the  benefit  of  subduing  the  nervous  dis- 
turbances in  inflammation,  and  no"t  looking  entirely 
to  the  vascular.  It  is  amusing  to  notice  how 
timidly  English  pathologists  of  that  day  seemed  to 
feel  it  necessary  to  touch  on  a  humoral  pathology. 
W.  Addison,  for  instance,  in  1 842,  said,  with  a  tone 
of  apology,  that  we  were  approaching  a  "modified 
humoral  pathology  ; "  and  the  tone  of  Todd,  in  his 
Lectures  on  Gout,  1843,  is  the  same. 

Fourthly,  the  natural  history  of  disease  was  a 
thing  longed  for  by  all  true  physicians;  Baglivi, 
especially,  and  Stahl  craved  to  know  of  diseases 
as  Stahl  said,  "quales  in  se  ipsis  sunt  et  quomodo 
observantur  se  gerere."  (Si/eni,  ^-c.  1730,  p.  .90.) 
But  this  history  was  unexpectedly  developed  in  the 
decade  30-40  by  the  spread  of  homrcopathy — a  doc- 
trine which  repudiates  "  Nature,"  busies  itself  in 
combating  every  symptom,  and  yet  employs  reme- 
dies so  ludicrously  impotent  that  they  cannot  eflect 
the  slightest  alteration  in  the  animal  system.  [Huh- 
neinanns  Orgunoii,  by  Devrient,  1  833,  p.  25.)  Jt  ig 
one  mode  of  curing  by  "expectation,"  such  as  was 
satirised  by  Gideon  Harvey  {Art  of  Carivq  hij 
Plvpccl.  1689),  as  "  the  applying  of  remedies  "that 
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do  little  hurt  and  less  good,  fronl  which  tlie  patient, 
day  by  day  fiustaneously  expecting  relief,  is  at 
last  deferred  "  so  long  that  Nature  and  Time  effect 
a  cure  which  the  physician  claims  the  credit  of. 

Side  by  side  with  the  results  of  homoeopathy 
were  promulgated  the  views  of  some  physicians, 
who  were  sceptical  as  to  the  use  of  drugs,  and 
treated  patients  "  expectantly."  It  was  Dr.  G.  W. 
Balfour  who,  in  1847,  brought  before  the  Medico- 
Chirurgical  Society  of  Edinburgh  the  practice  and 
doctrine  of  Skoda  in  the  genera)  hospital  of 
Vienna.  Instead  of  dealing  with  pneumonia  as  if 
large  bleedings  were  less  dangerous  than  tlie  dis- 
ease, he  put  it  into  the  category  of  maladies  whose 
tendencies  were  to  recovery,  and  believed  that  this 
was  best  promoted  by  abstinence  from  heroic 
treatment,  and  rest  and  regimen  alone.  The  same 
with  regard  to  the  patients  treated  homoeopathi- 
cally,  who  took  pretentious  but  inert  medicines. 
This  circumstance,  combined  with  the  fact  that 
many  English  physicians,  as  Robert  Williams 
{Elements  of  Medicine),  had  long  treated  fever 
with  the  mildest  remedies,  and  Seymour  treated 
rheumatic  fever  with  guaiacum,  brtd  distrust  as 
to  the  necessity  of  heroic  measures.  In  1843  Dr. 
'J'odd  published  his  Lectures  on  Gout  and  Rheuma- 
tism, in  which  he  places  rheumatic  fever  in  the 
category  of  diseases  with  a  definite  duration,  and 
therefore  condemns  laree  bleedings,  which  he  says 
cannot  cut  short  rheumatism  as  we  can  arrest  an 
attack  of  pneumonia  or  of  pleurisy."  This  shows 
that  Todd's  conversion  from  bleeding  to  an  opposite 
treatment  was  not  complete  in  1843. 

Fifthly,  the  cell  doctrine  directed  attention  to 
processes  outside  and  beyond  the  blood-vessels. 
Anyone  who  in  1 844  studied  J.  Hughes  Bennett's 
ofte)i-quoted  Treatise  on  Ivfiammution,  would  be 
quite  prepared  for  such  a  modification  of  treatment 
as  should  regard  development  of  an  exudation, 
rather  than  the  "  action  of  vessels." 

Sixthly,  practitioners  in  India,  civil  and  mili- 
tary, were  dissatisfied  with  the  bleeding  and 
calomel,  which  had  been  the  routine  treatment 
fur  fever  and  dysentery,  and  found  quinine  and 
Dover's  powder  more  congenial. 

The  surgery  of  the  Crimean  war,  as  depicted  by 
George  La wson,  Williamson,  Macleod,  Matthew, 
and  Lyons,  presents  a  very  different  kind  of 
treatment  from  that  of  the  Peninsular  war,  de- 
scribed by  Guthrie  and  Hennen.  Not  merely  in 
inflammation,  but  to  arrest  ha;morrhage  from 
womids  of  the  lungs  and  brain,  military  surgeons 
used  to  bleed  ;  not  so  in  the  Crimea.  Some 
measure  of  the  change  of  opinion  may  be  found  in 
Todd's  Clinical  Lectures  uii  Acute  Diseases  (18G0), 
where  he  says,  "  I  am  not  aware  of  any  mode  of 
treatment  which  can  be  said  to  cut  short  "  pneu- 
monia and  pleurisy.  "Tiie  plan  by  bleeding  and 
tartar  emetic  does  not  do  so  certainly."  Todd  at 
this  time  taught  that  most  spontaneous  internal  in- 
llammations  are  connected  with  the  gouty,  rheu- 
matic, or  scrofulous  diathesis,  through  winch  some 
morbid  matter  is  generated,  wliich  accumuhites  and 
provokes  inllannnation,  especially  if  determined 
to  some  particular  organ  by  cold,  fatigue,  or  ni- 
jury.  Such  inflammations  are  to  be  cured  by  a 
natural  process  ;  by  the  "  elimination  of  the  mor- 
bid element  through  the  channels  of  augmented 
secretion "  from  skin,  kidneys,  and  bowels. 
Meanwhile  there  is  great  waste  going  on  ;  the 
inilummatory  exudations  create  a  great  drain  on 


the  blood,  and  if  this  drain  be  not  compensated, 
the  healthy  structures  will  be  robbed  and  impo^ 
verished.  So  that,  instead  of  bleeding,  we  ought,  he 
says,  to  support  and  soothe  the  patient,  "  and  gain 
time  until,  by  antidotal  means  or  by  elimination,  we 
can  get  rid  of  the  irritation,  whatever  that  may  be." 

From  the  influence  of  these  causes,  acting 
silently,  without  noticeable  controversy,  practi- 
tioners in  the  decade  1850-60  became  conscious 
of  the  fact  that  tliey  no  longer  used  the  lancet,  or, 
if  at  all,  with  very  much  reserve. 

The  practice  of  the  Royal  Infirmary  at  Edin- 
burgh underwent  a  total  revolution  between  1845- 
55.  During  the  years  '45-'5U  bleeding  was  ordered 
to  a  great  extent.  One  patient  with  pneumonia 
was  bled  to  20  ounces  on  the  1st  day,  to  15  on  the 
•2nd,  cupped  to  15  on  the  4th,  and  had  18  leeches 
on  the  5th.  A  patient  with  epilepsy  was  four 
times  bled  in  8  days.  A  fever  patient  was  twice 
bled,  to  12  and  18  ounces.  In  1850  bleeding 
began  to  disappear  ;  and  with  it  disappeared  two 
other  things — the  great  use  of  stimulants,  and  the 
habit  which  patients  had  of  leaving  the  hospital 
"by  their  own  desire"  in  the  middle  of  the 
treatment.  Leeches  cost  the  Infirmary  144Z.  in 
1839,  and  1/.  Us.  6d.  in  1870. 

What  took  place  in  London  and  Edinburgh 
took  place  also  in  Dublin,  in  America,  and  wher- 
ever English-speaking  surgeons  practised.  Dr.  Bel- 
cher describes  the  difference  in  treatment  at  the 
Cork  Fever  Hospital,  where  one-fourth  of  the  pa- 
tients were  bled  in  1818,  none  from  1857—61. 

Then  arose  the  question,  why  was  bleeding  aban- 
doned ?  Were  human  beings  different,  or  had  dis- 
ease changed  its  t3'pe  ;  or,  whilst  disease  remained 
the  same,  had  surgeons  a  different  type  of  treatment. ' 

a.  Tiiere  is  nothing  impossible  in  the  idea  that 
men  may  change.  Hunter  thought  (O/i  Ivfl, 
chap.  ii.  s.  i.)  that  some  "  climates  were  less 
pernicious  now  than  formerly,  arising  from  the 
mode  of  living  being  different."  Professor  Lay- 
cock  believes  that  changes  in  the  nutrition 
and  occupation  of  our  population,  rendering 
bleeding  less  needful  and  less  beneficial,  have 
arisen  from  the  increasing  accumulation  in  large 
towns.  Here  the  nervous  system  is  cultivated 
to  the  neglect  of  the  muscular  and  blood-mak- 
ing ;  in-door  occupations  and  defective  ventila- 
tion lead  to  dyspepsia.  Medical  science  pro- 
longs the  lives  of  the  delicate,  and  the  Peninsular 
and  Crimean  wars  and  the  Indian  army  drained 
off  tile  robust,  leaving  the  delicate  to  propagate  the 
species.  The  natives  of  hot  climates,  and  vegetable 
feeders,  do  not  bear  bleeding,  and  the  inhabitants 
of  any  climate  possibly  vary  at  different  times. 
That  common  human  feeling — the  laudalio  teiiqwris 
acii — that  belief  that  we  are  degenerate  and  nn- 
eqiial  to  our  fathers,  so  that,  as  Homer  said,  ten 
men  now  cannot  lift  the  stone  that  Ajax  lifted  ;  that 
peaches,as  the  Count  in  "Gil  Bias"  said,are  smaller; 
that  winters  are  warmer,  summers  wetter,  prompts 
us  to  think  that  even  our  diseases  are  not  such  as 
they  used  to  be,  nor  our  people  so  well  able  to  bear 
disease  or  remedy.  Thus  .John  Armstrong  {On 
7'i/phiis,  3rd  ed,  1819),  speaking  of  Sydenham's 
[liacticc  of  depletion  in  erysipelas,  says,  that 
"probably  in  the  time  of  Sydcniiam  the  constitu- 
tion of  the  metropolitan  poor  was  more  vigorous 
than  now,  their  diet  more  nourishing,  tiieir  habits 
more  temperate,  so  that,  as  a  mass,  they  more  nearly 
apiiroached  to  what  coimtry  people  are  at  present." 
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j     Unluckil}'  in  Sj'denliam's  time,  the  same  com- 
j     plaints  of  dejjeneracy  were  rife.    Willis  thought 
'     the  population  had  become  scorbutic  through  using 
j     sugar.    Dr.  George  Thompson,  in  1670,  ascribes  it 
I     to  the  ale  brewed  from  Thames  water,  which  was 
so  befouled  by  common  shores,  jakes  and  privies  ; 
he  says  also  that  English  barley  is  degenerate  ! 
b.  Does  the  type  of  disease  vary  ? 
This  question  is  to  be  answered  thus.  Diseases 
of  different  type  are  continually  arising,  and  have 
done  so  from  the  earliest  times — not  only  the  pure 
or  essential  fevers,  but  "inflammatory  fevers  "  (i.e. 
fevers  with  local  inflammation,  or  idiopathic  in- 
flammation with  fever,  as  we  should  now  call  it), 
such  as  the  epidemic  pleurisies  of  Lancisi,  catarrhs, 
dysenteries,  erysipelas,  and  puerperal  fevers  arising 
from  atmospheric  causes  or  from  infection.  In 
some  seasons  they  are  comparatively  "  sthenic,"  in 
others  accompanied  with  prostration  from  the  first, 
and  unable  to  bear  the  smallest lowering."  Space 
does  not  permit  me  to  refer  to  well-known  pas- 
sages in  Hippocrates,  Sydenham,  and  Huxham  to 
prove  this.    "  It  is  observed,"  says  John  Hunter 
(at  some  uncertain  time  before  1793),  "  by  some 
of  the  ablest  physicians  of  this  daj-,  that  the  fever 
called  inflammatory  is  now  not  so  common  in  this 
country  as  it  was  formerly  represented  to  have 
been  ;  that  it  is  now  seldom  that  in  fevers  they  are 
obliged  to  have  recourse  to  the  lancet,  at  least  to 
the  excess  which  is  described  by  authors  in  former 
times.    They  are  now  more  obliged  to  have  re- 
course to  cordials  than  evacuations,  and  indeed  the 
disease  called  the  putrid  fever  and  sore  throat  are 
but  of  late  date.    I  remember  when  the  last  was 
called  Fothergill's  sore  throat,  because  he  first 
published  upon  it,  and  altered  the  mode  of  prac- 
tice.   I  remember  when  practitioners  uniformly 
bled   in   putrid   fevers  ;  but   signs   of  debility 
and  want  of  success  made  them  alter  their  prac- 
tice.   Whether  the  same  difference  takes  place  in 
inflammation  I  do  not  know,  but  I  suspect  that  it 
does  m  some  degree;  for  I  am  inclined  to  believe 
that  fever  and  inflammation  are  very  nearly  allied. 
•    .    .    But  I  believe  we  have  much  less  occasion 
for  evacuations  in  inflammation  than  there  was 
formerly ;  the  lancet,  therefore,  in  inflammation, 
and  also  purgatives,  are  much  more  laid  aside." 
He  then  goes  on  to  account  for  this  by  the  fact 
that  they  lived  above  par,  or,  as  we  say,  faster 
than  did  their  predecessors. 

It  may  be  granted  that  at  times  epidemic  diseases 
are  more  asthenic  than  at  others.  But  does  evidence 
exist  of  a  prevalent  asthenia  so  fluctuating  that 
during  certain  periods  human  beings  in  health, 
after  accident,  or  in  accidental  inflammation,  cannot 
bear  a  bleeding  which  they  would  have  borne  with 
benefit  at  another  time.  If  this  be  so,  what  are  the 
dates  ? 

,  If  we  turn  to  Sir  T.  Watson's  Leclures,  published 
3n  184.3  (vol.  ).  p.  218),  he  says,  that  since  about 
"le  twnc  that  the  virulent  cholera  made  its  first 
appearance  amongst  us  (1831)  continued  fever  has 
neitlier  required  nor  borne  the  abstraction  of  blood 
as  It  did  bear  and  require  it  for  some  years  prior  to 
that^  period.  He  also  describes  the  influenza  of 
JHo,j  and  1837  as  sometimes  requiring  bleeding, 
tnoiigh  the  persons  suffering  bore  bleeding  exceed- 
ingly ill."  Robert  Ferguson,  writing  in  1839  (oi>. 
cu.  p.  1.53),  whilst  eulogising  blood-letting,  general 
or  local,  as  the  most  generally  useful  remedy  in 
puerperal  fever,  declares  that  large  bleeding  has 
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not  been  borne  during  the  last  twelve  years.  This 
would  fix  1827  as  the  end  of  a  phlogistic  and 
beginnmg  of  an  asthenic  period.  Again,  in  181.9 
we  find  Armstrong  declaring  that  "  the'evacuant 
IS  succeeding  to  the  stimulant  treatment  in  the  early 
stage  of  idiopathic  fevers."  Thus  it  would  seem 
that  a  phlogistic  diathesis  existed  in  1819,  and 
lasted  till  1827,  in  London.  Dr.  Stokes  says  that 
"  essential  and  local  disease  was  of  a  sthenic  type 
in  Dublin  from  1822  to  1828." 

The  "  change  of  type  "  at  Edinburgh  has  been 
recorded  by  a  most  venerated  authority.  Dr. 
Christison,  whose  experience  ranges  over  the  period 
which  is  the  subject  of  dispute  {EdMmrgh  Med. 
Joiirn.  vol.  iii.  1858,  p.  580.)  He  became 
resident  medical  ofl^cer  in  the  Infirmary  in  1817,  at 
which  time  an  epidemic  of  fever  was  commencing  ; 
"and  within  a  few  months  blood-letting,  which 
had  been  brought  into  vogue  by  the  teaching  and 
example  of  Dr.  Gregory,  attained  its  highest 
reputation  and  widest  range  in  the  case  of  diseases 
at  large."  To  the  success  of  blood-letting  in  the 
treatment  of  this  fever  "  may  be  traced  the  un- 
reasoned adoption  of  it  as  a  principal  remedy  for 
many  years  afterwards  in  most  fevers  and  inflamma- 
tion." In  1826  and  1827  the  same  fever  occurred, 
and  was  treated  the  same.  (This  fever  corresponds 
to  the  Synochft,  or  inflammatory  fever,  now  called 
relapsing.")  «  But  in  1 834,"  says  Prof.  Chris- 
tison, "I  became  satisfied  that  a  change  had 
taken  place  in  the  constitutional  character  of 
our  fevers."  Speaking  of  1848-49,  he  savs,  "  The 
change  in  the  constitution  of  our  fever  had  begun 
twelve  years  sooner,  and  was  perfected  in  the  epi- 
demic of  1843-44;  "i.e.  the  inflammatory  fever 
passed  into,  or  was  replaced  by,  typhus  or  typhoid. 
With  regard  to  the  eruptive  fevers,  he  shows  that 
measles,  after  a  very  low  typhoid  form  from  1 809  to 
1817,  put  on  a  true  sthenic  type  ;  having  "the  per- 
fect tolerance  of  blood-letti.ig  and  other  antiphlo- 
gistic remedies,"  which  marked  the  epidemic 
1  Jfo  ''f'een  years  preceding 

1858  that  sthenic  condition  had  vanished.  The 
same  fluctuation  occurred  in  scarlatina  at  the  same 
dates  and  the  same  change  of  type,  according  to 
this  distinguished  Professor,  occurred  in  pneumonia 
and  other  acute  inflammations.  Francis  Adams  of 
Banchory,  ,n  his  translation  of  Hippocrates  (AW 
Syd.  Soc.,so\  1.  p.  307),  gives  a  similar  account  of 
the  date  of  change  in  practice. 

Again,  there  is  evidence  that  a  stimulatiiicr 
regimen  in  some  fevers  prevailed  during  the  earlier 
part  of  this  century— say  from  Hunter's  time  (vide 
«,p-a)  up  to  1815.    For  instance.  Mackintosh 
(1836)  says,  with  the  greatest  contempt  of  Uuder- 
vvood  who  in  his  work  on  Diseases  of  Children 
(J/84,  reprinted  in  many  editions,  down  to  L'i'^O') 
speaks  of  scarlet  fever  as  a  disease  of  debility  "thit 
he  did  not  live  long  enough  to  profit  by  modern 
pathfj^ogy.     He,  too,  quotes  Dr.  James  Hamilton 
(J !>!.:()  ns  speaking  ot  a  schoolmaster  who  gave 
wine  and  brandy  largely  to  his  scholars  in  scarla- 
tina.    "Poor    boys!"  says   Mackintosh,  who 
always  bled  in  scarlet  fever,  and  "never  had 
occasion  to  regret  it!  "    There  is  thus  clear  evi- 
dence of  change  in  the  type  of  some  epidemics,  with 
corresponding  evidence  of  a  conservative  practico 
in  fevers  from  O.  Fothergill  to  Gregory,  and  of  a 
bleeding  practice  from  Gregory  to  1830, 

c.  But  that  a  change  in  opinion  has  occurred  is 


clear  ;  for  it  was  during  these  years,  1817 


30, 
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that  the  bleedings  occurred  which  wc  have  con- 
demned in  the  art.  EiiYSirELAS,  and  those  which 
are  equally  condemned  by  Marshall  Hall  in  the 
first  part  of  his  essay  on  blood-letting  (1830). 
The  years  in  which  Watson  describes  a  true 
and  universal  depression  after  the  cholera,  are  those 
in  wliick  Craigie'and  Mackintosh  revelled  in  blood- 
letting. 

From  the  foregoing  details  we  may  conclude  that 
there  is  evidence  of  change  of  opinion,  as  well  as 
of  type  of  disease,  to  account  for  the  cessation  of 
bleeding. 

But  this  cessation  is  not  peculiar  to  the  present 
day.    It  is  well  shown  by  Dr.  G.  W.  Balfour,  in 
an  essay  on  Hematophobia  {Edin.  Med.  Journ., 
1858-9  p.  214),  and  in  his  before-quoted  work, 
that  bleeding  and  no  bleeding  are  recurrent  pheno- 
mena.   Erasistratus,  the  grandson  of  Aristotle, 
opposed  bleeding  on  many  of  the  grounds  on  which 
it  is  opposed  at  this  day.    He  declared  that  it 
lessened  the  vital  powers  ;  that  blood  extravasated 
in  inflammation  (exudation)  could  not  be  withdrawn 
by  bleeding  ;  thatif  it  were  desirable  to  empty  the 
vessels,  one  day's  fasting  was  equivalent  to  the  de- 
traction of  blood.    We  have  seen  that  his  sect  was 
in  full  vigour  in  Rome  in  Galen's  time,  400  years 
later.  Following  Dr.  Balfour,  who  has  written  ex- 
haustively, we  find  Asclepiades  (about  100  B.C.)  de- 
claring that  pleurisy  bore  bleeding  on  the  Helles- 
pont, but  not  in  Rome  nor  Athens.    Van  Helmont 
denounced  bleedincr,  and  relied  on  dried  goats-blood 
in  pleurisy.  Bontekoe,  James  Sylvius,  and  Porzio, 
in  the  seventeenth  century,  were  as  averse  to 
bleeding  as  Todd  and  Skey  in  the  nineteenth. 

Porzio  published,  in  1683,  an  amusing  book  en- 
titled Erasistratus,  in  the  form  of  a  dialogue  between 
this  physician  and  Van  Helmont  against  Galen  and 
Willis.  Of  course  blood-letting  is  demolished  so 
far  as  rhetoric  can  do  it,  save  that  it  is  permitted 
in  threatened  rupture  of  blood-vessels.  The  most 
amusing  part  of  the  book,  and  the  truest  vindication 
of  sensible  practitioners  who  have  bled  in  all  ages, 
is  a  collection  of  the  cautions  and  restrictions 
against  blood-letting  which  are  contained  m  Galen's 
works,  and  which,  if  literally  acted  upon,  would 
serve  almost  as  absolute  prohibitions  against  bleed- 
ing any  but  robust  men  in  temperate  climates. 

We  must  mention  Gideon  Harvey(art.  on  En'pec- 
iaiion.  Lend.  1689)  as  one  of  a  class  that  is  never 
wantiniT  ;  a  man  who  had  the  honour  of  an  answer 
from  Stahl  {Sileni,  §c.),  and  whose  shrewdness  m 
pointing  out  some  obvious  blots  in  the  practice  ot 
his  time  was  marred  by  the  indecent  scurrility  ol 
his  language.  His  reprobation  of  the  BidcJier 
Doctors,  as  he  calls  those  who  bled,  is  closely 
imitated  by  the  notorious  Samuel  Dickson  of  our 
own  day.  (Fallacies  of  the  Factdty,  &c.  What 
hilled  Mr.  Drummond  ?  .^c,  Lond.  1843.) 

An  equally  scurrilous  person,  Dr.  George  Ihomp- 
whora  F.  HoiTmann  calls  Stahl's  lickspittle, 


In  the  decade  18G0-70,  panic  was  allayed,  and 
a  slight  reaction  took  place.  W.  0.  Markham, 
in  1864  {On  Bleediwj  and  Change  of  Type,  Lond. 
1866),  whilst  scouting  the  chaiige-of-type  theory, 
and  the  ancient  excessive  bleeding,  pleaded  for 
the  benefits  of  blood-letting  in  acute  inflammations 
attended  with  difficulty  of  breathing,  in  order  to 
diminish  the  work  of  the  heart.  Now  inflamma- 
tions of  the  chest  and  abdomen  are  both  attended 
with  difficulty  of  breathing  ;  and  the  relief  in 
cephalic  inflammation  is  also  great,  so  that  Mark- 
ham's  plea  applies  to  every  inflammation  of  vital 
organs.  Laycock,  Gairdner,  Stokes,  Richardson, 
and  most  of  our  eminent  teachers,  showed  that  it 
was  possible  to  hold  middle  ground  between  the 
"  vampyre  "  and  the  "  incendiary." 


published  in  ]670,AiAioTtacns,or,  Ihe  I  rue  Way 
of  Preserving  the  Dloud.  His  way  was  by  purges 
and  sudorifics.  ,        r  . 

Space  does  not  allow  me  to  do  more  than  relei 
to  Stahl,  Bordeu.  Hoffmann,  and  others  who  con- 
tinned  the  tradition  of  moderation  through  the 
eighteenth  century  ;  but  I  may  say  of  H"-'^"''^"' 
that  great  physician  who  deserves  to  be  callcct  tiie 
Sydenham  of  his  century— that  whoever  reads  his 
description  of  pneumonia  and  pleurisy,  will  see  that 
he  knew  well  when  not  to  bleed. 


Tlius  then  we  may  consider  blood-letting  a 
remedy  which  has  been  grossly  abused,  but  which 
still  has  most  valuable  uses.  It  is  quite  impossible 
to  conceive  that  every  physician  was  mistaken,  or 
that,  for  instance,  Armstrong's  report  of  the  benefit 
he  got  from  being  bled  in  fever  {op.  cit.  p.  141) 
was  a  delusion.  Bleeding  diminishes  the  mass  of 
blood,  lessens  the  labour  of  the  heart  and  lungs, 
relieves  pain,  moves  the  bowels,  and  sets  the  skin 
perspiring  ;  it  increases  the  absorptive  power  of 
the  blood  ;  and  produces  a  most  delicious  sense  of 
languor  and  repose,  like  that  of  the  Turkish  bath. 
{Surgeons'  Vade  Mecum,  lOtb  ed.  p.  23.) 

"  The  patients  whom  it  is  allowable  to  bleed 
are  those  who  have  blood  to  spare— the  robust 
with  red  lips,  firm  muscles,  rustic  open-air  occu- 
pations, firm  pulse,  and  rigid  fibre.  Pregnant 
women  usually  bear  bleeding  well.  If  the  lips 
and  conjunctiva  are  pale,  showing  deficiency  of 
blood  ;  if  the  patient  is  bulky,  soft,  and  flabby  ; 
if  there  is  any  weakness  or  degeneration  of  the 
heart  ;  or  if  there  is  any  continuous  diseaae  of  as- 
similation—scrofula,  Bright's  disease,  or  the  like- 
bleeding  is  not  to  be  thought  of.  .  ,  ,  j 
«  Maimer  of  Bleeding.— G&nevsi  bleeding  should 
be  executed  in  such  a  way  as  to  cause  slight  faint- 
ness  as  quickly  as  possible.  For  this  purpose  the 
blood  should  be  drawn  as  quickly  as  possible  Irom 
a  large  orifice  ;  and,  above  all,  the  patient  should 
sit  or  stand  upright.  ■ 

"  Blood  should  be  permitted  to  flow  till  pale- 
ness of  the  lips,  sighing,  nausea,  fluttering  pulse, 
and  relief  of  the  pain,  indicate  the  «;>proac/t  of 
faintness  ;  but  full  faintness  should  always  be 

avoided.  ,  ,  rr  » 

"  The  quantity  reqiured  to  produce  this  ettect 
on  a  healthy  adult  was  ascertained  by  Marshall 
Hall  to  be  about  15  oz.;  but  in  robust  adults  at- 
fected  with  acute  inflammatory  or  congestive  at- 
tacks of  the  head  or  viscera,  a  greater  quantity 
may  be  taken. 

"  The  inflammations  in  which  bleeding  is  per- 
missible are  sthenic  inflammations  of  the  great 
cavities,  especially  the  chest  and  the  eye.  It 
is  not  allowable,  as  a  rule,  in  the  hypinotw  class 
of  maladies,  nor  in  erysipelatous  diseases  ;  nor  in 
the  case  of  injuries  producing  suppuration,  as  com- 
pound fractures  ;  nor  if  the  disease  be  advanced 
towards  suppuration  or  gangrene  ;  and  very  seldom 
indeed  in  the  case  of  any  zymotic  disease,  or  in- 
flammation having  a  natural  tendency  to  recover 
or  traumatic  inflammation  of  parts  not  essential 

'°''ioc«;  Blood  Icllwg.-li  in  a  past  generation 
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general  blood-Iettinjf  wag  carried  to  an  injurious 
exces3,  in  the  present  day  local  blood-letting  is  too 
much' neglected.  It  is  a  most  obvious,  rational, 
and  mild  process  ;  and  it  imitates  and  seconds  the 
elForts  of  nature  by  removing  some  of  that  blood 
which  may  be  assumed  to  be  impure,  and  by 
taking  it  from  the  part  where  it  is  in  excess. 

"  The  local  meiiits  of  abslracting  blood  are 
leeches,  cupping,  and  scarifications.  In  order  to 
apply  leeches,  the  part  should  first  be  washed,  and 
if  they  will  not  stick,  a  little  milk  or  blood  should 
be  smeared  on  it,  or  some  small  punctures  should 
be  made  with  the  point  of  a  kncet;  and  the  leeches 
should  be  well  dried  in  a  cloth.  The  best  plan  of 
stopping  hcBmorrhage  from  leech-bites  is  to  apply 
a  small  piece  of  matico  leaf,  or  to  dip  small  pellets 
of  lint  in  tinct.  ferri  chloridi,  or  powdered  alum, 
and  press  them  on  the  holes  for  a  few  minutes. 
But  in  order  to  prevent  dangerous  bleeding,  direc- 
tions should  always  be  given  that  the  leech-bites 
should  be  stopped  before  any  patient  is  left  for  the 
night.  Moreover,  it  will  be  prudent  to  apply  them 
over  some  bone,  so  that  pressure  may  be  applied 
effectually.  Cupping,  when  it  can  be  adopted,  is  a 
more  active  measure,  and  relieves  pain  sooner  than 
leeches.  Punctures  are  of  use  in  superficial  in- 
flammations of  the  skin;  incisions  are  of  use  when 
inflamed  parts  are  covered  with  a  dense,  unyielding 
fascia,  as  in  whitlow;  or  when  there  is  great  ten- 
sion, as- in  phlegmonous  erysipelas;  or  when  the 
inflamed  part  is  infiltrated  with  an  irritating  fluid, 
as  in  extravasation  of  urine,  or  with  unhealthy' 
matter,  as  in  carbuncle. 

"  Cold  is  a  valuable  means  of  diminishing  afflux 
of  blood,  and  morbid  heat.  It  may  be  applied  by 
evaporation  by  means  of  a  single  piece  of  thin  linen 
frequently  changed  and  dipped  into  cold  water  or 
evaporating  lotion,  and  care  should  be  taken  that 
the  vapour  may  pass  off  freely,  otherwise  the  cold 
lotion  will  soon  be  converted  into  a  hot  fomenta- 
tion. Or  dry  cold  may  be  applied  by  means  of 
india-rubber  bags  or  bladders  filled  with  ice, 
or  frigoritic  mixtures.  Or  by  irrigation,  as  recom- 
mended by  Dr.  Macartney.  The  inflamed  limb  is 
to  be  placed  in  a  trough  or  piece  of  oilcloth,  with  a 
piece  of  lint  on  the  inflamed  part.  A  large  vessel 
of  cold  water  being  then  placed  on  the  table  by 
the  bedside,  one  end  of  a  broad  strip  of  cloth  should 
be  dipped  in  the  water,  and  the  other  end  (which 
shoulri  be  cut  to  a  point)  laid  on  the  lint;  and  so 
the  water  will  be  carried  in  a  constant,  gentle 
stream  down  to  the  inflamed  part.  Dry  cold 
applications  are  less  irritating  than  wet;  and 
india-rubber  bags,  or  glass  or  metal  bottles,  less 
so  than  bladders.  The  surgeon  must  use  his 
discretion  as  to  the  degree  of  cold.  The  possi- 
bility of  causing  sloughing  must  not  be  forgot- 
ten. Cold  is  well  adiipted  to  inflammations  of  the 
head,  and  of  the  skin,  joints,  and  external  parts." 

If  it  act  beneficially,  it  will  give  a  sense  of  com- 
fort; if  it  irritate,  or  cause  aching,  shivering,  or 
intense  coldness  of  the  limb,  it  must  be  given  up 
— It  presupposes  heat  in  excess. 

The  use  of  cold  applications  to  wounds  checks 
fermentative  changes  in  the  exuded  liquids,  as  well 
as  the  abundance  of  the  exudation,  and  they  have 
always  been  preferred  by  military  surgeons,  as  less 
likely  to  create  suppuration  and  pytcmia.  {Es- 
march  on  tlie  Use  of  Cold  in  Surgery,  New  Svd. 
ooc.  11561.)  ^ 

Dr.  James  Arnott  has  long  advocated  the  tem- 
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porary  application  of  intense  cold  as  a  preventive 
of  threatened  inflammation,  as  well  as  a  speedy 
remedy  for  such  external  or  accessible  inflamma- 
tion as  has  been  already  established.  Experi- 
menting upon  the  use  of  this  agent  as  a  local 
anajsthetic,  Dr.  Arnott  remarked  that  not  only 
was  there  no  sloughing  caused  by  the  application  of 
a  frigorific  to  the  skin  during  some  minutes  (as  had 
been  generally  supposed),  but  that  the  redness,  &c., 
which  usually  remains  for  some  days  on  the  site  of 
the  freezing  differed  from  the  redness  of  inflam- 
mation, (Contributions  to  Practical  Medicine,  by 
James  Arnott,  M.D.,  Lond.  1864.)  "The  truth 
is  that  although  the  condition  produced  by  conge- 
lation resembles  inflammation  in  the  obvious  cir- 
cumstance of  the  dilatation  of  the  small  arteries, 
and  consequent  redness  of  the  part,  it  differs  from 
it  in  several  and  much  more  important  particulars. 
It  is  never  followed  by  suppuration  ;  it  never 
spreads  or  extends  ;  and,  above  all,  it  prevents 
and  removes  inflammations  in  parts  subjected  to 
"t.  .  .  .  The  actual  congelation  of  a  part  for 
a  few  minutes,  as  of  the  skin  in  erysipelas,  does 
more  than  suspend  its  vitality.  Amongst  other 
organic  changes  produced  by  it,  the  nerves  con- 
tinue more  or  less  benumbed,  and  the  blood-vessels 
which  had  been  contracted  or  closed  while  the 
congelation  lasted  are  afterwards  expanded  ;  the 
latter  effect  proceeding  probably  from  the  loss  of 
tonicity  caused  by  their  previous  excessive  stimu- 
lation. This  enlargement  of  the  vessels  continues 
for  several  days,  and  constitutes  a  condition  incom- 
patible with  inflammation.  ...  It  (congela- 
tion) has  beeu  used  in  almost  all  the  external 
inflammations,  comprising  erysipelas  and  other 
skin  diseases,  ophthalmia  (applied  to  the  closed 
eyelid),  bruises,  sprains,  inflammation  of  the  lym- 
phatic glands  of  the  neck  and  groin  ;  and,  when  it 
has  been  used  properly,  the  immediate  arrest  of 
the  disease  has  generally  attested  its  efficacy." 

In  the  London  Medical  Gaxetie  (March  9, 1 049), 
the  same  writer  contributed  his  experience  of  the 
use  of  congelation  in  averting  and  curing  er3'sipelas, 
and  other  surgical  inflammations.  Certain  cases 
are  recorded  in  detail,  and  the  following  conclu- 
sion drawn.  "  Of  external  infl  animation  conge- 
lation is  a  certain,  speedy,  safe,  and  agreeable 
remed)'." 

So  far  respecting  cold  as  a  means  of  controlling 
local  changes,  but  we  have  seen  that  the  accumu- 
lation of  heat  in  the  blood  has  the  most  disastrous 
effects  on  that  fluid,  and  like  many  other  patiiolo- 
gical  conditions  reacts  and  aggravates  the  very 
evils  out  of  which  it  arises.  As  the  most  obvious 
antidote,  cold  hag  from  time  to  time  been  used, 
though  from  various  reasons  its  use  has  never  be- 
come common.  Of  all  medicines  few  are  so  grate- 
ful as  pure  ice  in  lumps  crunched  in  the  mouth,  to 
abate  the  restlessness  and  sickness  of  fever. 
Sponging  the  surface  with  water,  just  below  blood 
heat,  or  vinegar  and  water,  and  combing  the 
hair  with  a  comb  dipped  in  water,  are  refreshing 
to  most  fevered  patients,  and  are  useful  even  in 
agues  and  other  cases  in  which  greater  degrees  of 
cold  could  not  bo  borne  ;  for  cold  applications 
must  never  be  allowed  to  cause  shivering.  At  the 
beginning  of  the  present  century  James  Curria 
used  cold  water  largely  {Medical  Rqwrts,  1(105), 
by  way  of  affusion  in  typhus  and  other  fevers  ;  it 
was  largely  used  by  military  surgeons,  and  is 
highly  spoken  of  by  Datemiiii  {On  Ctttaueoun 
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Disease,  Sth  cd.,  Lond.  1819,  p.  81).  But  it  is 
more  troublesome  tlian  the  administration  of  medi- 
cines, and  therefore  went  almost  out  of  use. 

Now,  however,  the  question  is  raised,  how  shall 
cases  of  hyperpyrexia,  in  which  the  heat  passes 
106°  or  107°  be  treated?    (See  p.  79.)  One 
remedy  which  sometimes  answers  is  quinine  in 
large  doses,  another  brandy,  but  the  failure  of 
these,  as  well  as  of  bleeding,  veratrum,  digitalis, 
&c,  induced  Dr.  Wilson  Fox  finally  to  combat 
the  morbid  heat  by  cold.    {On  the  Treatment  of 
Hyperpyrexia,  as  illustrated   in  acute  articular 
lAeumatism,  hy  the  external  application  of  cold, 
Lond.  1871.)    A  patient,  on  the  fourteenth  day  of 
rheumatic  fever  treated  by  iron,  had  a  temperature 
of  105°,  which  slowly  rose  till  it  reached  106-4°, 
having  risen  4-4°  in  nine  hours.    She  was  pros- 
trate,°pulso  112,  and  respiration  44.    Six  scruple 
doses  of  quinine  were  given  at  half-hour  intervals; 
but  still  the  thermometer  rose  to  107,  108,  and 
109-1°    and  the   patient  was  unconscious  and 
seemed'  dying  ;  pulse  imperceptible,  face  blue, 
breathing  "irregular,  gasping  and  stertorous.  She 
was  put  into  a  bath  at  96°.    The  temperature 
still  rose  to  110  .    Then  Dr.  Wilson  Fox  made  a 
vigorous  effort  to  cool  the  body  ;  he  applied  lumps 
of  ice  to  her  chest,  had  an  ice-bag  tied  to  her  spine, 
and  had  iced  water  poured  over  the  patient  whilst 
the  hotter  water  of  the  bath  was  baled  out. 
Within  fifteen  minutes  the  temperature  had  fallen 
to  109-1°  ;  in  five  minutes  more  to  108-4  (the 
temperature  of  the  bath  then  being  66°),    In  half 
an  hour  the  register  marked  106-2°  the  pulse  be- 
came perceptible,  and  there  were  signs  of  con- 
sciousness.   The  patient  was  removed  from  the 
bath  and  brandy  was  given.    In  an  hour  the  tem- 
perature in  the  rectum  was  100-6°,  and  in  an  hour 
and  a  half  97-4°.    I  must  not  give  the  details 
more  minutely  save  to  say  that,  by  guarding  the 
patient  against  too  great  a  fall  of  temperature,  by 
means  of  hot  bottles  to  the  feet,  giving  brandy, 
beef-tea,  and  eggs  freely,  and  repeating  a  bath  at 
6't°  when  the  heat  threatened  to  rise,  or  checking  it 
by  ice-bags  to  the  spine,  the  patient  was  snatched 
from  the  jaws  of  Erebus,  and  in  a  week  was  sitting 
up  in  bed  eating  fish. 

It  must  be  noted  that  this  treatment  is  not  di- 
rected against  rheumatic  fever,  but  against  that 
fatal  rise  of  temperature  which  is  liable  to  come  on 
in  rheumatic  fever,  as  well  as  in  scarlet  fever, 
pyemia,  sunstroke.  &c.  When  the  rise  of  tempe- 
rature, says  Dr.  Wilson  Fox,  is  "P>d,  ""d  has 
already  reached  a  high  standard,  the  cold  bath  is 
the  most  certain  and  speedy  means  for  its  reduc- 
tion. The  patient  may  be  lifted  from  bed  in  a 
sheet,  and  placed  in  a  tepid  bath  gradually  lower,  d 
—the  temperature  meanwhile  being  watched  by 
the  rectum.  In  less  urgent  cases,  an  ice-bag  to 
the  spine,  or  packing  in  a  cold  sheet,  ^""";';Yr 
iced  water,  or  simply  sponging  with  '^oW  vvato 
may  suffice.  Be  it  noted  that  the  first  applica- 
tion of  cold  may  be  followed  by  a  transient  u  e  of 
half  a  degree.  No  visceral  complication,  per  .ir- 
dial  effusion,  need  deter,  ^>"'^«  "  '.^f^^  ''^^ 
that  kills,  whether  there  be  comphcatio  or  no 
Perspiration  vanishes  with  the  extreme  heat  b u 
often  returns  when  the  skin  is  cooled.  1  la  c 
shown  that  the  surest  way  of  checking  perspuation 
is  to  heat  the  skin.  ,•  „ 

In  a  case  of  pyrexia  arising  fiom  a  suppurating 
ovarian  cyst,  with  hot  and  dry  skin,  sliort  dry  coiigii, 


pulse  120  to  13G,  and  temperature  102°  to  104° 
I  Mr.  Spencer  Wells  reduced  the  temperature 
in  a  few  days  by  assiduously  sponging  the  body 
with  cold  water  every  two  hours,  and  putting  an 
indiarubber  culd  water  cushion  under  the  head,  and 
performed  ovariotomy  when  the  temperature  had 
come  down  to  100°.  True  the  removal  of  a  cyst 
full  of  stinking  pus  may  reduce  a  feverish  tempe- 
rature to  the  normal  ;  but  it  would  seem  safer 
if  possible  to  reduce  the  fever  before  operating. 
(On  Surgical  Fever,  Med.  Times  and  Gaz.,  Jan.  27, 
187-2.) 

Ligature  of  Arteries  for  Relief  of  Inflammation. 
— During  the  great  civil  war  in  America,  1862, 
the  distinguished  Professor  of  Anatomy  in  the  New 
Orleans  Medical  School,  devised  a  method  of  pre- 
venting destructive  inflammation  of  the  extremities 
by  tying  the  main  artery  of  the  limb.  This  has 
been  since  practised  both  in  England  and  on  the 
Continent  with  considerable  success.  Used  at 
first  by  Professor  Campbell  only  in  those  severe 
cases  of  gun-shot  wounds  in  which  the  successful 
double  ligature,  on  Guthrie's  plan,  at  the  seat  of 
injury  was  hardly  possible,  this  Hunterian  opera- 
tion was  found  to  exercise  so  beneficial  an  effect 
upon  the  wound  in  arresting  or  greatly  diminishing 
the  subsequent  inflammation,  that  it  was  employed 
in  other  severe  traumatic  inflammations,  and  with 
the  best  results. 

After  the  battle  of  Seven  Pines  (May  31, 1862), 
many  of  the  wounded  in  the  General  Hospital  at 
Richmond,  Va.  (to  which  institution  Dr.  Campbell 
was  consulting  surgeon),  suffered  from  the  most 
violent  and  uncontrollable  inflammation.  Gunshot 
wounds  of  both  the  upper  and  lower  extremities 
resisted  all  ordinary  measures  of  treatment.  In  his 
Manual  of  Military  Surgery,  Dr.  Campbell  tells  us: 
"  Suppuration  i'a  many  cases  had  ceased,  and  in  its 
place  a  bloody  water  was  discharged  from  the 
openings  and  abrasions.    The  swelling  in  these 
cases  was  immense.    .    .    .    Ligation  was  de- 
termined on  (in  three  cases  of  arterial  lesion  with 
secondary  hemorrhage).    The  extreme  swelling 
and  inflammation  of  the  limb,  extending  even 
above  the  knee  in  all,  and  in  one  marked  by  large 
patches  of  incipient  gangrene  on  the  foot,  presented 
great  embarrassments  to  the  operation  at  the 
seat  of  lesion.    It  was  not  the  difficulties,  how- 
ever which  caused  Mr.  Hunter's  operation  to  be 
preferred  in  all  of  these  cases  to  Mr.  Guthrie  s, 
notwithstanding  the  risk  of  recurrent  hmniorrhage. 

The  idea  pursued  in  departing  from  the 
rule  w'as  no  less  than  the  experimental  effort  to 
cure  the  inflammation  in  the  limb  by  cutting  off 
its  arterial  supply  by  ligation  of  the  main  trunk 
which  supported  the  inflammation.  The  femoral 
artery  was  tied  in  each  case  near  the  apex  of 
Scarpa's  triangle.  The  hemorrhage  ceased  imme- 
diately in  all  three  of  the  cases,  the  swelling  began 
to  decline  within  twelve  hours,  and  in  three  or 
four  days  the  limbs  were  reduced  to  very  nearly 
their  natural  size,  the  discharge  having  changed 
from  bloody  water  to  healthy  pus.  In  one  ot 
these  cases  the  supervention  of  recurrent  hoeraorr- 
hage,  and  the  consequent  great  exhaustion  of  the 
pafient  rendered  amputation  above  the  knee  ne- 
cessary. In  this  operation,  "  only  one  artery, 
superlicial  and  of  small  size,  required  tying  m  the 
stump.  The  stump  healed  by  first  mtention-a 
most  unusual  result  of  a  secondary  amputation.  It 
is  not  unfair  to  presume  that  the  previous  ligation 
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favoured  this  rapid  recovery  of  the  stump."  Sur- 
geon A.  C.  Thorn,  of  the  Confederate  States  Army, 


forwarded  to  Dr.  Campbell  the  notes  of  a  similar 
case  under  his  own  care,  in  which  the  beneficial 
effects  of  Hunterian  ligature  of  the  femoral  for  de- 
structive inflammation  were  markedly  exhibited — 
"the  inflammation  relieved  as  by  mayic."  Dr. 
Campbell  sums  up  the  deductions  to  be  drawn  from 
his  experience  in  the  following  vigorous  sentences: 
"  Lastly,  whether  the  principle  be  adjudicated  as 
n  new  one,  or  simply  as  the  revival  of  an  old  one, 
long  lost  and  unjustly  neglected,  we  derive,  as  a 
practical  deduction  from  our  cases,  corroborated  and 
confirmed  by  subsequent  cases  of  others  herein 
mentioned,  the  ever-safe  conservative  precept,  that 
no  hand,  wrist;  forearm,  or  elbow  ;  no  foot,  ankle, 
leg,  or  knee,  should  ever  be  amputated  for  exces- 
sive  destructive   inflammation — especially  those 
cases  resulting  from  traumatic  causes — without  re- 
sorting, whenever  the  state  of  the  patient  will  ad- 
mit of  it,  to  a  previous  experimental  ligation  of 
the  artery  supplying  the  affected  region. 

"  In  extremities  already  condemned  to  amputa- 
tion, if  time  be  allowed,  the  procedure  can  certainly 
do  no  harm  ;  on  the  other  hand,  it  will  often  save 
a  useful  limb,  or  at  least  contribute  to  the  more 
rapid  healing  of  the  stump." 

Acting  on  the  same  principle  M.  Nelaton  and 
Signer  Vanzetti  have  both  practised  compression 
of  the  main  artery  of  the  limb  for  inflammation  of 
the  extremities,  and  with  singularly  favourable 
results. 

Neudorfer,  reporting  upon  surgical  cases  in  the 
garrison  of  Prague,  is  quoted  in  the  Lancet  for 
December  7,  1867,  as  expressing  the  folio  wins 
strong  opinion  : — "  In  the  external  idiopathic  in- 
flammations, and  in  those  which  follow  operations, 
we  have  entirely  abandoned  the  ordinary  antiphlo- 
gistic treatment,  blood-letting,  calomel,  nitre,  &c.  ; 
and,  as  a  unique  treatment,  we  have  employed  only 
the  digital  compression.  Tried  in  over  ICO  cases, 
we  have  acquired  the  conviction  that  it  surpasses 
in  efficacy  every  other  treatment ;  the  heat,  the 
redness,  the  pain,  are  removed  soon,  even  in  em- 
ploying only  inteniiittent  compression,  Thus  the 
digital  compression  proposed  by  Prof.  Vanzetti  is 
ever  acquiring  more  confidence  and  credit.  We 
believe  that  we  ought  to  recommend  it  very 
warmly.  It  serves  moreover,  in  many  cases,  to 
diminish  very  copious  purulent  secretions." 

The  same  line  of  treatment  has  not  been  over- 
looked by  our  own  London  surgeons.  Mr.  Maun- 
der, the  able  and  experienced  surgeon  of  the 
London  Hospital,  has  tied  the  femoral  artery  in 
several  instances  of  severe  inflammation  of  the 
lower  limb,  and  has  spoken  favourably  of  the 
results.  Mr.  Maunder's  first  case  was  so  treated 
by  him  without  any  knowledge  of  the  American 
experiences  we  have  referred  to,  and  his  results 
were  as  satisfactory  as  those  of  Dr.  Campbell. 
The  late  Mr.  C.  H.  Moore  also  compressed  the 
hr,ichii.l  .nrtery  for  severe  traumatic  inllammntion 
of  the  hand,  acting  on  Mr.  Maunder's  suggestions, 
and  m  that  case  also  the  remedy  had  a  very 
striking  effect.  Nevertheless  the  measure  cannot 
yet  lie  said  to  have  taken  much  root  amongst  Kng- 
liah  surgeons,  and  it  is  probable  that  when  the 
clTect  of  cutting  off  the  main  arterial  supply  from 
an  niflammation  is  duly  appreciated,  the  simpler 
course  of  digital  compression,  as  recommended  by 
our  continentiU  coufrcrea,  is  more  likely  to  rcceiv,. 

VOL.  H. 
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general  adoption  than  the  comparatively  severe 
measure  of  tying  a  large  artery 

Antimony  is  second  to  blood-letting  alone  in  its 
power  of  depressing  the  pulse,  and  producing  per- 
spiration and  stool.    It  is  especially  indicated  in 
inflammation  of  the  mucous  membrane  of  the 
lungs,  but  it  may  be  used  in  any  sthenic  inflamma- 
tion, as  of  the  testicle.    Huxham,  in  17,^0,  sa^  s 
that  a  few  drops  of  the  Antinionial  Wine  merely 
excite  perspiration  ;  it  is  an  Attenuant,  Alterative, 
Diaphoretic,  and  Diuretic;  in  a  larger  dose  it  gently 
purges,  and  in  a  larger  still,  vomits.    {On  Fevers, 
Lond.,  1750,  p.  229.)    Thomas  Marrvatt,  in  his 
Therapeutics  (before  1790),  desciibes  what  is  called 
the  contrastimulant  method  of  giving  tartarised  an- 
timonj-,  that  is  in  doses  of  at  least  a  grain  every 
three  or  four  hours,  spite  of  any  vomiting  it  mav 
cause.    Then,  it  is  believed  that  if  an  acute  sthenic 
inflammation  or  fever  exist,  the  antimony  will  cease 
to  irritate,  and  will  be  "  tolerated  "  just  as  blood- 
letting was  said  to  be  by  Dr.  M,  Hall.    Then  it  is 
said  that  it  will  spend  its  force  in  subduing  the 
sthenic  condition,  which  being  accomplished  vomit- 
ing returns,  and  the  antimony  must  be  given  up. 
Marryatt  first  describes  this  method,  in  which  he 
probably  imitated  the  use  of  James's  Powder  ;  but 
the  term  "contrastimulant"  was  invented  by  the 
Italian  school.     {Rasori,  Teoria  della  Floqosi  ; 
Tommasini,    Nmva   Dottrina,    Firenze,  1817.) 
Tartarised  antimony  may  be  given  in  small  doses, 
g""  T&~h  repeated  according  to  the  effect  desired, 
and  combined  with  purgatives,  salines,  or  opiates. 


The  second  class  of  remedies  for  inflammation 
eliminates,  as  Dr.  Todd  used  to  say,  or  purifies  the 
blood  through  the  excretions,  thus  getting  rid  of  the 
maieries  morbi  (if  there  be  a  niateries)  and  discharg- 
ing poisonous  contents  from  the  bowels,  or  irrita- 
ting matters  which  may  affect  the  nervous  system. 
What  Dr.  Latham  {Lectures  on  Clin.  Med.,  Lond. 
1845)  describes  as  Dr.  Chambers's  practice  is  of 
first-rate  efficacy  in  quasi-goutv  inflammations  of 
well-fed  people.    From  5  to  10  grains  of  calomel 
are  given  at  bedtime,  and  a  black  draught  in  the 
morning,  and  then  repeated  so  long  as  they  bring 
away  "dark-coloured  colluvies,"  and  so  long  as  the 
patient  expresses  himself  as  lighter,  clearer,  and 
better.    But  they  must  not  be  allowed  to  cause 
violent  griping  or  bearing  down,  nor  yet  to  brinir 
aw.ay  clear,  inodorous  mucus,  or  blood,  or  pure 
bile.    The  practitioner  will  learn  the  difference 
between  the  saline  purgatives,  such  as  the  Epsom 
and  Glauber's  salts,  which  act  quickly,  and  bring 
away  much  liquid,  and  are  adapted  for  a<;nte 
sthenic  cases,  and  the  resinous  purgatives  vi-hich 
act  more  slowly  in  moderate  doses,  and  are  more 
fit  to  bring  away  dark,  bilious,  feculent  matter  in 
patients  with  torpid  liver  and  foul  breath.  Such 
are  aloes,   podopliyllin,  and  scanmiony.  Podo- 
phyllin  in  doses  of  j,-^  grain,  with  two  grains  each 
of  compound  colocynth  extract  and  henbane  is 
taking  the  place  of  the  blue  pill,  which  in  Aber- 
netliy's  hands  did  such  wonders  for  our  fathers. 

In  the  acute  inflammation  of  children,  such  na 
acute  bronchitis,  or  threatened  hydrocephalus,  purga- 
tives are  liirgely  trusted  to,  and  especially  calomel 
in  half-grain  doses,  every  hour  or  two,  till  stools 
are  produced  green,  like  chopped  spiiiacli. 

Next  to  purgatives  we  niay  suppose  "that  the 
blood  is  purified  by  diluents,  salines,  and  antacids, 
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amongst  which  are  comprised  copious  draughts 
of  water,  either  pure  or  in  the  form  of  toast- 
water,  barley-water,  seltzer  and  soda-water,  lemon- 
ade, apple-tea,  tlie  (jumines,  tisanes,  and  Ihe  de 
tilleul  of  the  French,  and  other  means  of  \va-,liing 
out  the  blood  and  increasing  perspiration  and  urine. 
With  these  are  generally  combined  saline  medi- 
cines, and  especially  the  nitrate  of  potass,  or  the 
carbonate  or  bicarbonate  of  potass,  more  or  less 
saturated    with   lemon-juice.      Concerning  the 
choice  of  them,  the  patient's  taste  should  be  con- 
sulted, and  if  the  tongue  be  mawkish  lie  will 
probably  desire  acidulous  drinks,  as  lemonade, 
cream  of  tartar,  or  tamarind-water,  hot  or  cold. 
If  the  tongue  be  red,  and  bowels  loose,  he  will 
probably  prefer  something  alkaline,  as  barley-water 
or  seltzer-water.    If  the  urine  be  very  loaded,  or 
if  there  be  a  gouty  or  rheumatic  taint,  it  will  be 
convenient  to  give  the  nurse  a  small  bottle  of 
bicarbonate  of  potass,  and  some  slips  of  litmus- 
paper,  and  desire  a  small  teaspoonful  of  the  potass 
dissolved  in  any  light  drink  to  be  given  every  fmir 
hours  till  the  urine  ceases  to  be   acid.  ihe 
thousands  of  sick  and  fevered  patients  who  have 
felt  the  benefit  of  effervescing  saline  medicines  for 
the  relief  of  vomiting,  thirst,  dry  hot  skm,  and 
scanty  urine,  ought  to  bless  tlie  name  of  Lazarus 
Riverius,  who,  about  16S0,  taught  his  brethren  to 
mix  a  scruple  of  salt  of  wormwood  (i.e.,  carbonate 
of  potass)  with  a  tablespoonful  of  lemon-juice. 
The  Liquor  Ammonia:  Acetaiis,  or  Spint  of  Mmde- 
rerus  (Raymond  Minderer  was  Physician  to  the 
illustrious  Fuager  family  at  Augsburg  at  the  begiii- 
niiio-  of  the  seventeenth  century),  and  the  carbonate 
of  ammonia  are  medicines  of  great  power  in  pro- 
moting   perspiration    and  expectoration.  ihe 
nitrate  of  potass  has  long  enjoyed  reputation  as  a 
"  refrigerant  "  It  is  said  to  hold  fibriiie  in  solution, 
and  has  been  used  with  equivocal  benefit  by  Dr. 
Basbam  and  others,  as  a  specific  in  acute  rheuma- 
tism.   Certain  it  is  that  it  has  a  calming  effect  on 
the  heart,  and  seems  to  clean  tlie  tongue  ;  and  i 
have  alwavs  thought  that  its  virtues  as  a  calmant 
were  of  the  same  order,  though  less  in  degree  than 
those  of  the  bromide  of  potass.     It  gives  oft 
oxvgen,incontact  with  carbon,  at  a  red  heat,  but 
not  in  the  blood  ;  yet  it  has  a  marked  effect  on  the 
colour  of  the  blood  corpuscles. 


The  third  class  of  remedies  for  inflammation 
are  .uch  as  allay  pain  and  nervous  imtation,  to  the 
intent,  to  use  Hunterian  phraseology,  that  the 
system  at  large  may  be  kept  in  ignorance  ot  injnrj' 
0  a  part.    All  that  we  said  of  soothing  remedies 
as  preventives  applies  to  them  with  double  force 
as  curative  remedies.    They  are  required  to  «1  ve 
pain  and  spasm,  to  divert  mental  anxie  y,  to  pio- 
cure  sleep  ;  and  they  liave  the  P'-OP"-'^' 
diffusing  the  circulation,  keeping  the  skin  and 
extremities  warm,   and   P™"-'-g  P^^^"  f 
They  make  the  breathing  slower,  and  the  ncc  o 
o™  less  urgent.     They  go  with  any  otli  i 
eniedy.     Thus!  if  it  be  deemed  expedient 
bleed,  a  full  dose  of  opium  P-'e^e."'^  ^''^I"^'  ^ 
which  may  possibly  follow  ^I'^P"'™'^  io 
of  the  circuktion.    In  idiopathic  ""'^  "^j' 

will  generally  be  expedient  to  purge  h.  t  o  u 
but  a  dose  of  opium  may  l^e  eonibuied      th  ^ 
calomel  or  other  purgative  which  is  '^^ministucd. 
With  nauseating  diaphoretics  they  act  i a  » 
plementaiy  manner.    Perhaps  the  diaphoretic  ot 


greatest  celebrity  is  the  powder  of  Thomas  Dover, 
M.B.  {Ancient  Physician's  Legacy,  5th  ed.  1733.) 
This  is  now  commcmly  prepared  of  sulphate  of 
potass,  with  opium  and  ipecacuanha;  the  original 
must  have  contained  carbonate  of  potass.  Dover 
used  it  in  gout  ;  be  first  of  all  purged  freely,  and 
then  allayed  pain  and  irritation  by  full  doses  of 
his  powder.    The  practice  was  well  devised,  and 
successful.    In  inflammations  following  injuries  of 
the  head  opiates  may  be  used  freely  in  conjunction 
with  purgatives  or  depletion.    They  are  necessary 
to  allay  hard,  dry  cough;  but  the  practitioner  must 
be  aware  that  in  any  chest  inflammation  attended 
with  copious  secretion,  as  old  bronchitis,  very 
small  doses  take  very  great  effect,  and  that  if  the 
patient  be  so  narcotised  as  to  take  away  the  desire  to 
cough,  he  may  soon  die  stertorous,  and  drowned  in 
his  own  secretions.    In  pleurisy,  following  broken 
rib  or  blow  on  the  chest,  they  may  be  used  freely, 
with  or  without  bleeding.    But  it  is  in  abdominal 
inflammations  of  all  sorts  that  opiates  act  most 
beneficially.      "Independently,"    says   Sir  T. 
Watson  (in  a  letter  dated  1838,  in  R.  Ferguson, 
op.  cit.,  p.  291),  "  of  its  controlling  power  over  one 
of  the  elements  of  inflammation,  I  apprehend 
that  opium  is  highly  beneficial  in  peritoneal  in- 
ilammation  in  another  and  more  mechanical  way  ; 
namely,  by  arresting  the  peristaltic  movements^  of 
the  bowels,  and  so  preventing  tension  and  friction 
of  the  parts  actually  inflamed,  which  should  be  kept  , 
asabsolutely  atrest,  if  possible,  as  an  inflamed  joint." 
Sir  T.  Watson  quotes  Bates,  of  Sudbuiy,  as  a 
little-known    writer  who   early  developed  this 
doctrine.    In  dysentery  especially,  and  in  inflam- 
mation of  the  bladder,  opiates  are  requisite  to 
prevent  the  distress  and  mischief  from  frequent 
straining.    In  inflammation  of  joints,  and  after 
injuries  and  operations  generally,  opiates  not  only 
allay  pain,  but  take  away  the  tendency  of  the 
patient  to  shift  his  posture,  as  well  as^  the  spasms 
and  twitchings  dependent  on  reflex  irritation. 

The  best  forms  of  opium  have  been  already 
mentioned,  as  the  Liquor  Opii,  and  the  salts  of 
morphia,  as  being  more  likely  to  agree  with  deli- 
cate persons  than  the  crude  opium.  Of  the  dose 
we  can  only  say  generally  that  it  should  be  suffi- 
cient ;  but  treating  of  general  principles,  cannot 
enter  into  details.  In  order  to  economise  the  dose, 
the  remedv  should,  if  possible,  be  applied  near  to 
the  diseas^.  Thus,  a  lozenge  of  gr.  of  morphia, 
will  allay  tickling  cough,  and  an  enema  ot  10 
minims  of  "  liquor"  will  allay  irritation  of  the  rec- 
tum, or  bladder,  or  womb,  better  tlian  double  the 
dose' through  the  stomach.  The  .subcutaneous  in- 
jection of  i  gr.  of  acetate  of  morphia  is  serviceable 
in  local  affections  of  bones,  and  joints,  and  nerves. 

The  patients  who  require  opium  most  are  tho 
most  irritable,  exhausted,  and  intemperate.  But 
this  remedv  gives  the  best  example  of  tolerance  ; 
the  more  it  is  needed,  the  better  it  is  borne,  ihe 
youngest  infants  may  take  it  in  appropriate  doses, 
if  needed,  with  the  utmost  safety;  and  the  rule  of 
preventing  inflammation  by  allaying  the  initial 
irritation  applies  to  no  case  more  forcilily  than  to 
threatened  head  mischief  from  teething,  M  hen 
the  Kum  is  divided  and  the  bowels  opened,  it  is 
better  to  procure  sleep  by  the  compound  tincture 
of  camphor,  or  conium,  than  to  allow  the  child  to 
pass  a  restless  night  through  that  fear  of  ojiiates 
which  is  taught  in  books  on  materia  medica.  Opium 
furnishes  a  racaus  of  diagnosis  in  some  cases,  it 


very  severe  abdominal  pain  with  constipation  is 
not  relioved  by  opium,  internal  strangulation  may 
be  suspected. 

Tliere  are  other  soothing  medicines  of  less  power 
' — as  hemlock  and  henbane,  extract  of  belladonna 
anditsalkaloidati-opine,aconite,and  the  like,  which 
are  of  use  as  adjuvants,  or  in  special  cases,  but  in 
the  general  treatment  of  inflammation  do  not  ap- 
proach opium  in  value.  Very  often  towards  the 
close  of  a  case  the  surgeon  is  glad  to  resort  to 
hydrate  of  chloral  in  doses  of  20  grains,  or  to 
bromide  of  potass  in  the  same  dose,  to  procure 
sleep,  if  by  chance  opium  should  fail. 

Perhaps  tiiere  are  few  sootliing  remedies  more 
agreeable  and  beneficial  than  the  application  of 
warmth  and  moisture,  special  eulogies  of  which 
will  be  found  in  Abernethy's  and  Macartney's 
before-cited  works.     Steam  may  be  applied  by  a 
local  steam-bath  ;  or  a  bran  poultice  or  fomenta- 
tion ;  or  warm  moisture,  with  something  of  a 
demulcent  quality,  may  be  applied  by  means  of 
linseed  or  bread  poultices  ;  and  any  of  these  mav 
be  medicated  with  narcotics,  of  which  the  extract 
of  poppies,  in  the  proportion  of  a  drachm  to  a  pint  of 
boiling  water,  is  at  once  the  most  convenient  and 
powerful.     Laudanum,  or  the  extracts  of  co- 
nium,  belladonna,  or  aconite,  may  be  added  in- 
stead.   The  cases  in  which  heat  and  moisture  are 
indicated  are  painful  inflammations  with  spasm,  as 
croup,  dysentery-,  &c.,  peritonitis  and  pleurisy, 
local  inflammations  from  general  blood-poisonin'o- 
phlegmonous,  and  other  swellings  tending  rapidly 
to  suppuration. 

The  fourth  class  of  remedies  for  inflammation  are 
such  as  support  the  strength.  Now,  it  must  be 
considered  that;  as  Todd  said,  in  inflammation  as 
well  as  in  health,  waste  and  disintegration  must  be 
balanced  by  nutrition;  and  that,  although  a  great 
deal  of  waste  is  inevitable,  and  it  may  be  difficult 
to  administer  much  nutriment,  yet  as  much  should 
be  given  as  can  be  without  mischief,  in  order  to 
avoid  the  risk  of  prolonged  convalescence  or  even 
of  fatal  exhaustion.  Moreover,  many  inflamma- 
tions (see  section  on  Causes),  especially  pleurisies 
in  young  over-grown  persons,  have  their  root  in 
a  long  course  of  exhaustion,  and  require  abundant 
nourishment  from  the  first.  Everything  in  inflam- 
mation betokens  expenditure  of  vital  force,  but 
this  is  a  very  different  thing  from  that  increase  of 
force  which  Hunter  taught,  and  which  was  the 
justification  of  remorseless  blood-letting.  Weber 
has  proved  that  animals  in  whom  fever  and  inflam- 
mation exist,  waste  faster,  even  though  fed,  than 
uufevered  animals  do  if  deprived  of  food.  {Hen- 
ocrjue,Arcli.de  Phjsioloijia,  Paris  lOGG.)  During  the 
first  day  or  two  of  an  inflammation — idiopatliic  or 
traumatic — in  a  young  robust  subject  who  has  been 
indulging  in  meat  and  beer,  and  has  foul  tongue 
and  loaded  bowels,  low  diet  with  diluents  will 
suffice.  In  others  a  middle  diet  from  the  first,  of 
bn)*.h,  vegetables,  milky  rice  puddings,  and  tlie 
like  ;  whilst,  again,  tliere  are  other  cases  which 
from  Uie  first,  and  most  cases  at  their  close,  demand 
brandy  and  good  soup  to  keep  the  heart  going. 

In  every  wound,"  says  John  Bell,  "  there  comes 
a  period  of  weakness,  in  which  we  repent  of  every 
bleeding  we  may  have  made,  even  when  it  was 
really  needed."  {On  ^Fb^<n</^,  2nd  ed.  liJOO,  vol  i 
p.  238.)  ■  ■ 

AH  men  of  sense  arc  more  or  less  eclectic  and 
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einpu'ical  in  practice;  eclectic,  because  in  so  com- 
plex a  matter  as  human  disease,  two  theories  of  in- 
flammation—such,  we  will  say,  as  the  humoral  and 
the  neural— may  each  be  true  and  compatible  with 
the  other  ;  and  empiric,  because,  as  John  Hunter 
said, "  the  practice  of  medicine  must  be  reduced  to 
e-xperiment,"  and  no  one  can  tell  the  effect  of  any 
given  treatment  without  trying  it.     Thus  we  ad- 
vise the  student  not  to  think  of  a  depletory  treat- 
ment and  a  supporting  treatment  as  two  things 
absurdly  incompatible,  but  as  being  in  reality 
complementary  and  adjuvant  to  each  other.  Blood 
may  be  taken  from  the  arm  to  relieve  an  oppressed 
heart,  brain,  or  lung,  and  any  suffering  organ  may 
be  drained  by  leeches  to  its  infinite  relief,  and  yet 
beef-tea  and  brandy  may  be  given  to  replace  old 
blood  by  new,  to  diffuse  the  circulation,  and  give 
comfort,  hope,  and  tone  to  mind  and  body.  The 
pet  argument  of  the  Erasistratean  sect  may  be 
turned  against  themselves.    If  one  says  loss  of 
food  depletes  as  much  as  loss  of  blood,  which  is 
incontestable,  then,  e  converso,  bleeding  without 
loss  of  food  is  no  worse  than  loss  of  food  without 
bleeding.    Nay,  bleeding  may  give  at  once,  and 
without  distress,  the  relief  which  abstinence,  pur- 
gatives, and  the  like,  take  hours  to  give  ;  and  in 
surgery,  time  is  often  life. 

We  have  already  stigmatised  the  favourite  medi- 
cal syllogism,  a  is  b,  and  c  is  b,  therefore  c  is  a. 
(See  p.  44.)  There  is  another  to  match  it :  a  is 
B,  c  IS  not  A,  therefore  c  is  not  b.  Under  this 
delusion,  some  practitioners  of  twenty  years  since, 
instead  of  combining  the  benefits  of  depletion  with 
those  of  rational  nutrition,  chose  to  consider  the 
two  practices  incompatible,  and  set  up  an  alcoholic 
treatment,  as  liable  to  be  misused  as  the  Sangrado 
practice  which  it  took  the  place  of.  Todd,  a 
genial  and  accomplished  physician,  who  died  too 
soon  for  his  own  reputation  and  the  advancement 
of  therapeutics,  did  the  world  the  service  of  put- 
ting food  into  its  proper  place  as  a  remedy,  and 
of  vmdicating  the  use  of  brandy;  but  yet  was  led 
by  his  enthusiasm  to  spread  doctrines,  sure  to  be 
abused  by  imitators  who  have  more  than  his  zeal 
and  none  of  his  discretion.  AVhen  Todd  said  of 
one  case,  "  It  is  far  more  dangerous  to  life  to  dimi- 
nish or  \yithdraw  alcohol  than  to  give  too  much," 
such  a  dictum,  taken  j,er  se,  reminds  us  of  the  ex- 
travagances  uttered  about  bleeding  by  Abernethy 
Armstrong,  Marshall  Hall,  Craigie,  and  MackinI 
tosh.  This,  however,  need  not  obscure  Todd's 
great  merit  in  using  brandy  both  as  food  and 
comforter.  I  say  as  food,  because  practice  shows 
that  It  acts  as  food  in  supporting  the  strength  • 
and  as  a  comforter,  because,  as  I  have  shown 
elsewhere  {licport  on  Cheap  Wines,  Lend.  ICGG) 
the  one  property  common  to  all  stimulants  is! 
that  they  give  a  sense  of  comfort  and  quietness 
1  here  are  cases  in  which  it  may  be  expedient  to 
withold  It;  but  if  the  pulse  be  very  riipid,  the 
skin  pungently  hot,  the  patient  restless,  the  mind 
anxious;  if  much  blood  have  been  lost;  if  the 
patient  be  of  an  ana)mic,  exhausted,  debilitated 
or  intemperate  habit;  if  groat  power  be  likely  re- 
quired for  the  reparation  of  injury  or  disease-  if 
the  iiiflammation  arise  from  the 'exhausting  causes 
mentioned  at  p.  3C,  or  be  a  consequence  of  septic 
contamination,  then  brandy  or  wine  may  be  used 
freely.  When  brandy  is  requisite,  then  the  es- 
sence of  beef  also  cannot  be  amiss.  We  may  soo 
young,  innocent  children  in  soarlatiiiu,  unjedilv 
[I-  2]  >  a  1 
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drinking  cold  brandy-and-water  for  the  relief  of 
thirst,  heat;  and  miserj';  is  it  to  be  believed  that 
they  would  not  turn  from  it  with  disgust  if  it 
increased  headache,  or  did  other  harm  ?    One  of 
the  most  popular  American  "  soothing  syriipa  "  for 
infants  is  nothing  but  spirits-and-water  sweetened. 
Nor  must  we  forget  what  a  share  "cordials"  had 
in  the  treatment  of  inflammation  by  our  wi^e 
ancestors.    Under  this  term  were  included  many 
heterogeneous  things  intended  to  refresh  a  patient, 
as  saline  daughts,  fruit  syrups,  &c.  {WiUis,  Pharm. 
Rat.)  ;  but  no  one  can  inspect  an  old  Pharma- 
copoeia without  being  struck  by  the  number  of 
distilled  "  waters,"  that  is,  spirits  flavoured  with 
aromatics,  as  the  Aqua  Alexiterii,  Aq.  Epidemica, 
Cinnamomi,  ^c.;  and  in  the  works  of  Sydenham, 
Willis,  Gideon  Harvey,  and  Daniel  Turner  will 
be  found  examples  of  pearl  juleps,  that  is,  com- 
pounds of  spirits  and  syrup  with  powdered  pearl  or 
chalk  to  "refresh  the  spirits"  in  fevers  and  inflam- 
mations, with  remarks  on  their  abuse.    Nor  must 
the  universal  admixture  of  sweet  spirits  of  nitre 
to  fever  draughts  be  forgotten.    It  was  added  to 
allay  restlessness  and  promote  perspiration.  In 
the  case  of  young  persons   just  "turning  the 
corner"  out  of  a  pleurisy  or  bronchitis  or  effects 
of  injury,  good  Bordeaux  wine  may  be  given  with 
great  benefit,  but  Rhine  wine,  Hungarian  and 
sherry  all  have  their  place. 

We  have  already  called  attention  to  the  curious 
circumstance,  that  at  the  Royal  Infirmary  of  Edin- 
burgh, during  the  bleeding  time,  1 830-50,  the  con- 
sumption of  port  wine  and  Scotch  ale  was  eight 
times  as  much  as  now,  in  proportion  to  the  number 
of  patients.  Just  as  the  lancet  fell  into  disuse 
at  the  beginning,  so  did  stimulants  at  the  close  of 
treatment. 

Of  chronic  inflammations,  many  are  the  expres- 
sions of  starvation,  and  disappear  as  soon  as  the 
proper  food  is  supplied.  (See  p.  3P.)  Some  oph- 
thalmias, oza;nas,  sore  throats,  enlarged  glands, 
husky  coughs,  boils,  eczema,  acne,  &c.,  yield  to  a 
better  diet  and  wine.  But  of  all  the  remedies  of 
a  nutritive  sort,  the  cod-liver  oil  is  the  most  suc- 
cessful in  cases  of  strumous  and  low  inflamma- 
tions, and  this  whetlier  the  patient  be  fat  or  lean. 
When  life  hangs  upon  a  thread,  the  raw  juice  of 
beef,  thickened  with  raw  meat  scraped  or  pounded, 
is  the  most  potent  restorative,  if  the  patient  can 

telle 6  it. 

Tonics,  such  as  decoction  of  bark  or  quinine, 
with  mineral  acid  or  with  ammonia,  are  of  service 
in  the  later  stages  of  acute,  and  in  all  stages 
of  chronic  asthenic  inflammations.  The  muriated 
tincture  of  iron,  in  doses  of  a  drachm  in  water, 
frequently  repeated,  has  been  proposed  by  Bell  and 
Campbell  de  Morgan  in  erysipelas,  diphtheria  and 
other  cachectic  inflammations,  (See  Art.  Env- 
siPKLAR,  also  Di-uilt  on  ilie  Use  of  Iron  in  the  Cattle 
FlMjue,  Loud.  1866.)  It  seems  to  be  a  routme 
remedy  in  vogue  with  many  practitioners  in  rheu 
niatic  and  scarlet  fever,  and  most  acute  diseases. 


ease.    Thence  it  vi'as  employed  in  the  treatment  of 
syphilis.    "  By  use  hereof,"  says  Willis,  "  wheals 
and  pushes,  and  all  malignant  ulcers,  viz.,  venereal 
and  scorbutick,  are  wont  to  be  tamed."  {Pluirm. 
Rat.  p.  ii.)    In  the  seventeenth  century  it  wag 
used  sometimes  in  this  way  for  eruptions  ;  some- 
times it  was  rubbed  in  to  procure  salivation  for 
syphilis  ;  sometimes  in  the  form  of  calomel,  or 
mercurius  dulcis,  as  a  purge  in  general,  or  to  hasten 
salivation.    Harsher  preparations,  as  the  turbith 
and  red  precipitate,  were  sometimes  given  inter- 
nally, even  by  Sydenham.    Willis  praises  the  pre- 
parations of  mercury  as  vomits  and  purges,  and  as 
causing  so  many  "  fluxes,  dissolutions,  precipita- 
tions, and  separations  of  the  serum  .   .    .  which 
is  the  reason  that  in  old  distempers,  which  are 
not  easily  cured,  people  have  recourse  to  this 
medicin  as    their  last  refuge."  (Op.  cit.)  In 
treating  of  mechanical  theories  of  inflammation 
(p.  58)  we  showed  how  Belloste  praised  it  at  the 
end  of  the  seventeenth  century  for  the  cure  of 
chronic   inflammation  and   obstructions   of  the 
glands,  and  what  Astruc  thought  of  its  modus 
operandi  in  syphilis.    During  the  earlier  three- 
quarters  of  the  eighteenth  century  we  chiefly  find 
it  used  as  a  purge  in  cachectic  diseases,  for  which 
purpose  calomel  was  given  in  the  huge  doses  of 
15-20  grains  every  other  night.    Daniel  Turner 
praised  cinnabar  as  a  deobstruent,  and  said  that 
calomel  was  the  most  efficient  purge  for  pituitous 
humours.    In  1747,  Plummer's  pill  came  into 
vogue.   But  in  the  year  1764  Dr.  Robert  Hamilton, 
of  Lyme  Regis  {Medical  Commentaries,  1785,  vol. 
ix.  p.  195)  met  with  a  "worthy  surgeon  of  the 
navy,"  who  told  him  that  in  India  the  established 


The  fifth  class  of  remedies  comprises  a  list  of 
substances  which  act  upon  inflammation,  or  some 
kinds  of  it,  in  a  way  which  we  find  it  difhcult  to 
explain  on  general  principles,  and,  for  convenience 
Biike,  they  are  called  .':pecifics  or  special  stunulmts. 

a.  Mercury.— -niis,  the  most  important  ot  the 
class,  was  extensively  used  by  the  Arabians  and 
their  early  successors  as  an  ointment  in  skiu  dis- 


remedy  for  hepatitis  was  first  a  small  bleeding, 
then  mercury  rubbed  in,  or  calomel,  so  as  to  pro- 
duce gentle  salivation.    It  occurred  to  Dr.  Hamil- 
ton that  the  coast  of  Coromandel  and  the  coast  of 
Norfolk  agreed  in  being  infested  with  remittent 
and  intermittent  fevers,  with  occasional  hepatitis  ; 
he  consequently  tried  calomel  in  hepatitis,  com- 
bined with  opium  to  ease  the  pain,  and  was  satis- 
fied with  the  result.    Then  it  occurred  to  him  that 
mercury  is  useful  in  ophthalmia  ;  that  it  abates 
inflammation  when  applied  in  the  form  of  ointment 
to  the  sores  made  in  inoculation  of  smallpox  ;  that 
it  cured  syphilis  ;  and  tliat  probably,  inasnnich  as 
all  inflammations  must  have  certain  conditions  in 
common,  so  perhaps  mercury  was  a  remedy  for 
the  phlogistic  diathesis  generallj',  whatever  the 
local  effects  might  be.    The  new  remedy  was  first 
tried  in  pneumonia  with  astonishing  success.  It 
was  next  tried  in  the  pneumonia  complicating 
measles  and  small  pox,  in  "  obstinate,  dry  catarrli- 
ous  coughs,"  in  pleurisies,  "  phrenitis  and  para- 
phrenitis";  in  inflammation  of  the  intestines,  in- 
flammatory childbed  fever,  inflammatory  angina, 
acute  rheumatism,  inflammatory  gout,  and  in  in- 
flammations of  the  three  visceral  cavities  caused  by 
injury.    The  treatment  began  with  blood-letting 
and  a  mild  aperient,  after  which  from  "  five  to  one 
grain  of  calomel,  and  from  one  to  one-fourth  of  a 
grain  of  opium,"  was  given  every  six,  eight,  or 
twelve  houis,  with  plenty  of  diluents.    If  high 
inflammation  continued  the  bleeding  was  repeated, 
and  the  calomel  and  opium  given  more  often  till 
the  disease  yielded  or  slight  ptyalisin  ensued.  _  If 
the  fever  were  violent  and  the  skin  hot,  a  little 
tartar  emetic  and  camphor  was  added.    Dr.  Hamii- 
jtoii  "always  thought  the  opium  of  the  most  cs- 
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sdntial  service  by  relieving  tliat  most  troublesome 
symptom,  pain  ;  but  he  liaJ  often  used  tartar 
emetic,  opium,  campiior,  and  salines  without  bene- 
fit till  the  calomel  was  added.  "  We  generally 
look  upon  it  as  a  happy  presage  of  the  patient's 
recovery  when  the  salivary  glands  become  af- 
fected by  this  noble  medicine."  Dr.  Hamilton 
gave  bark  and  wine  freely,  when  the  malady 
began  to  decline,  especially  in  acute  rheumatism. 
He  refers  to  the  Medical  Museum,  1764,  to  observ- 
ations of  Dr.  Lind  in  h  is  Dinacses  of  Hoi  Climales. 
and  Dr.  John  Clark,  of  Newcastle.  (See  Sir  J. 
M'Griffoi  's  Med.  Skelches,  Lond.  1804,  p.  174.) 

Thus  was  '•  inaugurated  "  the   treatment  by 
calomel  and  opium  which,  as  R.  Ferguson  remarks, 
was  peculiar  to  modern  English  practitioners.' 
Cul'en  and  Hunter,  Benjamin  Bell,  and  John  Burns, 
knew  it  not.    Vitet  {Mtdecine  e.vpectante,  vol.  i! 
p.  365,  1803)  forbids  mercurial  inunction  in  en- 
teritis. It  was,  however,  praised  by  Elliotson  in  his 
Inaugural  Thesis  De  Injl.  Com.  at  Edinburgh  in 
1810.     It  meets  with  the  warmest  approbation 
from  Armstrong.    It  was  promoted  by  Abernethy, 
Cooper,  Travers,  Lawrence,  and  the  other  great 
successors  of  Hunter.    It  was  considered  by  the 
elder  Dr.  Farre  as  "  positively  antiphlegmonous," 
but  most  decidedly  opposed  to  those   forms  of 
inflammation  characterised  by  strong  adhesion  and 
firm  fibrine,  whilst  it  tended  to  render  inflamma- 
tion loose,  diffused,  and  spreading.    He  believed  it 
useful  in  iritis,  common  and  syphilitic,  but  that 
It  stopped  the  effusion  of  lymph  necessary  for 
heahng  iritis  after  a  wound.     In   the  strictly 
inflammatory  forms  of  puerperal   fever  (not  in 
the  ataxic  or  adynamic)  and  in  inflammations  gene- 
rally, when  the  lancet  cannot  be  used,  it "  equa- 
lised the  circulation."  (R.Ferguson,  op.  cit.)  It 
:  contmued  the  regular  practice  so  long  as  bleeding 
'  enjoyed  the  vogue.  Todd,  in  1843  (O/2  gout,  ^c,  p. 
iao),orthodoxically  recommends  the  system  to  be 
brought  as  soon  as  possible  under  the  influence  of 
calomel  and  opium  in  pericarditis  after  leeches  and 
b  isters;  "first"  he  says,  "to  check  the  effusion 
of  lymph  ;  and,  secondly,  to  promote  absorption  of 
that  which  is  already  poured  out."  In  acute  rheu- 
matism he,  like  Dr.  Macleod,  gave  opium  without 
calomel,  because  they  believed  that  the  calomel 
did  no  good.    Latham  and  Watson  praised  it  in 
pericarditis.    In  1859,  Todd  tells  a  different  tale. 
He  says  that  the  "vaunted  powers  of  mercury  "  in 
causing  absorption  of  lympii,  are  based  upon  false 
analogy  and  clinical  ignorance.    From  the  time 
when  bleeding  fell,  "calomel  and  opium"  have 
shared  the  same  fate  ;  and  with  scant  justice  ;  be- 
cause although  the  analogy  of  the  cure  of  syphilitic 
iritis  with  that  of  pleurisy  may  be  false,  althouMi 
salivation  is  an  unmixed  evil  and  no  safeguard 
—for  I  have  known  pleuropneumonia  begin  in  a 
patient  whose  gums  were  sore— yet  in  the  proper 
sthenic  cases,  the  additimi  of  calomel  to  the  opium, 
wfnch  should  be  given  if  there  be  pain,  will  cause 
the  liver  and  bowels  to  drain  off  much  animal 
sewage,  and  help  in  the  antiphlogistic  work. 
.   We  may  repeat  that  mercury  may  bo  employed 
m  one  of  two  ways,  either  to  produce  elimination 
oy  tile  liver  and  bowels,  or  to  accumulate  in  the 
system  till  salivation  or  some  approach  to  it  show 
that  no  more  can  be  borne.    Used  in  the  former 
way,  after  Ahernethy's  fashion,  in  the  dose  of  5 
grains  of  blue  pill  at  bedtime,  with  a  dose  of  senna 
•'■Id  gentian  m  the  morning  ;  or  in  the  dose  of  a 
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quar  or  grain  of  calomel,  or  n  grain  or  two  of  ev^y 
powder  at  bedtime,  there  is  no  doubt  that  it 
cleans  the  tongue,  empties  the   bowels,  brii,™ 
down  a  healthy,  yellow  secretion,  makes  the  urine 
clear,  and  so  may  get  rid  of  a  host  of  chronic 
strumous,  and  other  ill-conditioned  local  inflamma- 
tions.   In  using  it  thus,  care  must  be  taken  not  to 
allow  salivation,  not  to  allotv  the  bowels  to  be 
worried  or  to  discharge  inodorous  mucus,  and  we 
should  give  a  plain,  nutritious  diet,  with  some  tonic. 
It  It  be  desired  in  a  chronic  inflammation  to  use 
mercury  to  act  upon  the  system  at  large,  the  best 
preparation  is  the  corrosive  sublimate,  which  does 
the  work  in  the  smallest  dose.    Chronic,  strumous, 
and  cachetic  inflammations,  opacities  of  the  cornea 
and  the  like,  may  be  treated  withJg  ofagrain,  thrice 
daily  at  meals,  in  a  pill  ;  and  some  efiioient  tonic 
should  be  given  at  the  same  time.   Sir  A.  Cooper's 
compound  of  one  grain  of  corrosive  sublimate  to 
an  ounce  of  tincture  of  bark  is  a  first-rate  thin-r 
for  strumous  children  ;  a  solution  of  it  in  tincture 
of  chloride  of  steel  is  equally  good  for  chronic  in- 
flammation of  the  womb  ;  it  goes,  also,  well  with 
cod-liver  ml,  and  with  sarsaparilla.    When  we  say 
that  It  produces  no  sensible  evacuation,  we  must 
not  forget  that  it  often  causes  a  great  flow  of  urine, 
and  keeps  the  bowels  regular. 

Simihir  purposes  are  answered  by  the  pill  of  Dr 
Andrew  Pliimmer,  composed  of  calomel,  golden 
sulphuret  of  antimony,  and  guaiacum.  {Med. 
h^says  and  Obs.  by  a  Soc.  in  Edinburgh,  vol.  i., 
1/47.)  Donovan's  Solution  of  mercury,  iodine 
and  arsenic  is  a  potent  alterative.  ' 

b  Next  to  mercury  we  must  treat  of  those 
lordly  remedies,  bark  and  quinine.     In  every 
inflammation  where  there  is  a  suspicion  of  a  mala- 
rious cause,  in  any  visceral  inflammation  in  the 
course  of  remittent  or  intermittent  fever  ;  in  dis- 
eases arising  from  cold  and  damp,  amongst  which 
may  be   reckoned  rheumatic   fever,  bronchitis, 
pneumonia,  influenza;  in    diseases  showing  aii 
intennittent_ tendency  ;  in  diseases  arising  from 
blood-poisoning,  or  attended  with,  or  preceded  bv, 
a  tram  of  conditions  exhausting  the  body  and 
mind  ;  in  any  acute  inflammation  where  ordinary 
remedies  do  no  good,  and  especially  if  the  heat 
rise  immoderately,  quinine  should  be  tried.  In 
the  unmistakably  malarious  series,  it  should  be 
given  boldly  in  ten  grain  doses,  till  the  ears  rino-  • 
0  patients  rather  exhausted  than  poisoned  it  may 
be  given  ,n  smaller  doses.    It  goes  along  with 
any  other  reniedy  of  any  sort.    In  the  malarious 
cases  It  of  itself  suppresses  the  disease  ;  in  the 
others  It  assists  in  the  cure.    It  helps  to  promote 
ease  and  sleep,  abates  fever,  and  opens  the  liver 
and  bowels.  I  he  substitution  of  quinine  for  calomel 
and  bleeding  in  the  remittents  and  dysenteries  of 
the  East  13  due  to  the  Army  Surgeons,  amongst 
whom  1  must  mention  my  friend,  Inspector-General 
Edward  Hare  (On  Fever,  &c.,  Delhi,  184  7.  Med 
Times  and  Gaz.  vol.  ii.  18G4)  and  Surgeoii-Major 
I'leming.    (See  also  Therapeutics,  by  Dr.  Wariim 
an  able  Indian  practitioner,  Lond.  18GS.) 

c.  Iodide  of  Potassium  ranks  as  a  specific  in 
some  syphilitic  diseases  of  the  bones  and  perios- 
teum, and  ulcerations  of  mucous  membriines  and  in 
neuralgic,  rheumatic,  strumous,  and  other  nou- 
syphilitic  diseases  of  similar  character.  The 
desiderata  in  practice  arc  remedies  that  shall 
cause  morbid  cell  growths  to  waste  ;-as  those  of 
scrofula,  syphilis,  cancer,  fibroplastic  myeloid  and 
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cncliondromntoiis  tumours  of  the  bones,  fasciaj  and 
connective  tissue,  and  in  many  cases  the  iodide  does 
this.  When  the  system  is  saturated  with  the 
iodide,  there  is  lachrymation,  frontal  headache, 
coryza,  and  sometimes  very  severe  irritation  of  the 
fauces  and  larynx.  The  bromide  of  potass,  the 
chlorate,  the  bromide,  iodide,  and  chloride  of 
ammonium,  the  nitrate  of  potass,  and  the  liquor 
potassse.  are  remedies  that  rank  together  ;  and  the 
iodide  of  potass  and  chloride  of  ammonium  often 
go  well  together,  especially  w  ith  a  bitter  tonic.  _  It 
must  not  be  forgotten  that  large  doses  of  iodide 
may  be  most  pernicious  in  some  cases  of  ulceration. 

d.  Cololiiciim  is  the  remedy,  par  excellence,  for 
tha  gout  and  affections  allied  therewith.  The 
modus  operandi  is  quite  unknown.  In  large  doses 
it  produces  bilious  vomiting  and  purging,  but  in 
smaller  doses  it  allays  the  pain  of  gout,  and  post- 
pones or  suppresses  an  attack,  "  without  sensible 
evacuation."  The  surgeon  in  town  practice  finds 
it  of  enormous  value  in  subacute  and  chronic 
inflaramHtions  of  the  urinary  organs  and  testicles. 
It  is  supposed  to  suspend  that  action  of  the  nerves 
which  causes  local  inflammation  to  be  set  up,  when 
the  blood  is  loaded  with  the  material  of  gout.  The 
zvMte  and  green  hellebore  are  by  some  thought  to 
have  similar  powers.    If  so  they  would  be  most 

valuable.  •     •     t,  • 

e.  Arsenic  is  well  known  as  a  specific  in  chronic 
inflammations  of  the  skin,  and  in  chronic  diseases 
subsequent  to  intermittent  fevers.  The  solution 
of  arsenious  acid  in  hydrochloric  acid  was  largely 
used  fifty  years  ago  by  Dr.  De  Valingen  of 
Bishopsgate  Street,  for  strumous  and  other  atonic 
diseases. 

/.  Ipecacuanha  in  full  doses  is  supposed  to  have 
special  power  over  acute  dysentery,  and  in  smaller 
ones  over  inflammation  of  the  pulmonary  mucous 
membrane.  . 

g.  Oil  of  Turpentine  was  largely  brought  into 
use  by  the  eulogies  of  Dr.  Copland.  {Diet.  art.  In- 
flammation ;  also  R.  Ferguson,  op.  cii.)  He  recom- 
mends it  in  every  form  of  inflammation  ;  in  the 
sthenic  after  depletion,  in  the  asthenic  at  once.  It 
may  be  used  in  draught,  or  enemata,  or  as  an 
external  application  sprinkled  upon  hot  flannel. 
The  first  author  of  this  practice  seems  to  have 
been  Dr.  Brenan,  of  Dublin  {On  Puerperal  Fever, 
1814),  and  in  puerperal  fever,  administered  inter- 
nally and  externally,  it  seems  to  relieve  peritoneal 
and  internal  inflammation.  At  any  rate  it  reduces 
tympanitis,  and  so  gives  relief  to  patients 
breathing.  Hence  it  is  relied  upon  in  many  ot  the 
local  inflammations  and  congestions  of  the  last  stage 
of  fever,  and  in  atonic  pneumonia,  bronchitis  and 
uleurisy  coming  on  in  the  course  of  erysipelas  or 
pyajmia.  In  iritis  it  was  particularly  recommended 
by  Carinichael,of  Dublin,  The  general  indications 
for  its  employment  are  a  rheumatic  or  an  adyna- 
mic state,  copious  effusion,  septic  or  dittuse 
inflammation,  blood-poisoning,  and  tympanites  ; 
and  it  may  be  given  so  as  to  act  as  a  speedy 
purgative,  in  the  dose  of  half  an  ounce,  once 
daily  ;  or  as  a  sli?hter  purgative  and  diuretic  in 
doses  of  a  drachm  twice  daily  ;  ov  as  a  Htimulant 
and  diuretic  in  doses  of  ten  minims  every  hour 
or  two.  I  have  it  made  into  pills,  each  containing 
five  minims,  with  tragacanth  powder.  It  may  in 
any  case  be  copiously  used  as  an  epithcm.  W  e  maj 
mention,  by  the  way,  that  John  Hunter  thought 
highly     it  as  a  st'vptic,  in  liajmorrliage  from  the 


lungs,  kidneys,  and  womb.    {Lectures,  Palmer's 
ed.  vol.  i.  p.  483.) 

h.  Special  Stimulants. — There  are  many  other 
drugs  which  seem  to  have  a  predilection  fur  special 
organs,  and  to  be  eliminated  thereby  ;  and  whilst  in 
health  they  may  cause  irritation,  they  may  remove 
chronic  inflammation.  Thus  the  action  of  small 
doses  of  turpentine  in  ha;maturia;  of  copaiba  and 
cubebs,  in  inflammation  of  the  raucous  membrane  of 
the  urinary  and  pulmonary  canals  ;  of  savin,  can- 
tharides,  and  pennyroyal  in  certain  chronic  inflam- 
mations of  the  womb  ;  of  pt-pper,  in  inflammation 
of  the  rectum  ;  of  peppermint,  anise,  and  ether,  in 
certain  affections  of  the  throat  and  lungs,  is  well 
known.  Practitioners,  in  their  anxiety  for  correct 
general  principles,  should  not  lose  sight  of  the 
benefit  obtainable  from  specific  remedies,  whose 
number  we  desire  to  see  greatly  multiplied. 

But  here  we  must  pause  for  a  moment  to  warn 
the  student  against  an  egregious  error  into  which 
he  may  fall  if  he  lose  sight  of  the  real  meaning  of 
words,  and  of  the  danger  of  substituting  metaphori- 
cal and  abstract  expressions  for  real  existences.  We 
have  had  abundant  illustrations  of  this  (p.  56), 
where  we  have  dealt  with  personifications  of  the 
Vital  Force,  Nature,  Vis  Medicatrix,  and  the  like. 
But  the  most  grievous  and  most  mischievous  re- 
mains— that  of  Homeopathy — which  rests  on  a 
principle  enounced  by  .John  Hunter,  inflated  by 
Hahnemann  into  the  well-known  system  which  he 
made  public  in  1796,  and  adopted  even  by  the 
rational  Trousseau,  under  the  name  doctrine  of 
"  substitution." 

It  is  worth  while  to  devote  a  few  words  to  the 
radical  investigation  of  this  matter,  in  order  that 
the  practitioner  may  be  fortified  against  a  specious 
delusion.  Homoeopathy,  like  other  systems, 
stands  on  two  legs.  One  is  the  theoretical,  ac- 
cording to  which  it  is  inevitably  true,  because  de- 
duced from  infallible  a  priori  premises.  The 
other  is  the  practical,  according  to  which  the  at- 
tempt is  made  to  show  that  effects  are  produced  in 
accordance  with  the  theory.  We  leave  this  latter, 
because  anyone  who  chooses  may  satisfy  himself 
whether  inert  diugs,  as  flint,  blacklead,  and  chalk, 
do  exert  medicinal  effect  in  infinitesimal  doses. 
But  we  must  say  a  few  words  on  the  theory,  be- 
cause it  forms  a  part  of  the  history  of  the  treat- 
ment of  inflammation,  and  if  correctly  understood 
it  would  cease  to  fascinate  and  delude. 

Hunter,  in  treating  of  local  remedies  to  inflamed 
parts  {On  Adhesive  Infl.  §  2,  op.  cit.  vol.  iii. 
p.  385),  divides  them  into  two  classes,  one  of 
which  produces  a  "simple  cure,"  tlie  other  pro- 
ducing an  "  irritation  of  another  kind  in  the 
part.'''  Of  the  latter  he  says :— "  The  mode  of 
cure  by  an  irritation  diiferent  from  the  disease  ap- 
pears to  increase  the  disease  ;  but  by  destroying 
tiie  first  mode  of  action,  it  produces  another  dis- 
ease, viz.,  one  according  to  the  mode  of  irritation 
of  the  application,  and  which  more  easily  admits 
of  a  cure  than  the  first.  I  believe,  however,  that 
this  takes  place  most  readily  in  specific  diseases, 
and  not  so  readilv  in  common  inflammation,  for  a 
common  inflammation  would  most  probably  be  in- 
creased by  it."  lie  proceeds  to  say  that  some 
inflammations  yield  to  this  treatment,  though  not 
all,  and  gives  as  instances  the  cure  of  inflammation 
(if  the  skin  by  solution  of  corrosive  sublimate, 
and  of  inflammation  of  the  eyelids  by  the  citrine 
ointment. 
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In  a  parallel  passage  in  his  Lectures  (pp.  cil. 
vol.  1.  p.  478)  he  says  of  local  remedies,  that  unless 
tliey  "act  chemically,  as  caustics,"  they  "  aflFect  the 
living  principle  by  their  stimulant  or  sedative 
qualities  only."  Sedatives  diminish  "action;" 
stimulants  e-\-cite  "natural  actions."  Irritants 
"excite  new  and  unnatural  actions."  "Actions 
may  be  first  of  healthy  parts  ;  secondly,  action  pro- 
duced by  stimuli  or  irritants  on  healthy  parts  ; 
thirdly,  action  of  diseased  pai'ts  ;  fourthly,  action 
of  stimuli  and  irritants  on  a  diseased  part.  Irri- 
tinls  may  produce  very  different  effects  on  a 
healthy  part,  or  whilst  disease  already  exists:  thus 
mercury  will  produce  diseased  action  in  a  healthy 
part  ;  but  from  the  application  of  mercury  to  a  part 
already  affected  with  diseased  action,  an  action  re- 
sults different  to  what  would  be  produced  by  the 
application  of  it  to  a  healthy  part  ;  for  from  the  con- 
joined action  of  the  two  results  the  action  of 
health." 

Trousseau's  doctrine  of  "  substitution  "  is  the 
same.  Ue  relates  how  practitioners,  observing 
the  resemblance  of  inflamed  mucous  membrane  to 
a  suppurating  wound,  applied  to  the  former  the 
caustics  they  were  wont  to  apply  to  the  latter. 
"  It  was  soon  perceived  that  the  primary  effects  of 
these  different  agents  was  analogous  to  that  pro- 
duced by  inflammation,  and  it  was  easy  to  under- 
stand that  inflammation  artificially  induced  in 
tissues  already  the  seat  of  inflammation  led  to  a 
cure  of  the  original  inflammatory  attack.  When 
this  view  was  once  acquired,  there  flowed  from  it 
the  great  therapeutic  principle  of  substituUon,v{\\\c\\ 
at  present  reigns  supreme  in  medical  practice." 
{Clinical  Med.  Trans,  by  New  Sijd.  Soc.  vol.  ii. 
p.  19.) 

The  leading  error  in  these  theories  is,  that  they 
take  metaphysical  instead  of  material  viev/s  of  the 
.animal  body,  and  of  the  substances  that  act  upon 
it.  In  Hunter's  time,  as  we  have  already  said, 
there  was  a  metaphysical  verbiage  of  "  action," 
"  dispositions,"  "  sympathies,"  &c.,  &c.,  to  express 
changes  which  we  now  treat  of  as  depending  on 
chemical  change,  or  on  cell  growth,  or  on  the 
action  of  nerves  on  the  diameter  of  blood-vessels, 
or  on  the  appetite  of  the  tissues  for  blood  plasm." 
Now  the  "actions"  of  Hunter  and  the  "inflam- 
mations "  of  Trousseau  are  merely  names  for  our 
conceptions  of  certain  physical  changes  in  the 
animal  bod}'.  But  the  progress  of  science  de- 
mands that  these  changes  be  treated  of  as 
physical,  not  as  metaphysical.  When  Chicago 
■was  burning,  they  blew  up  houses  in  order  to  get 
rid  of  that  which  would  have  been  fuel  for  the  ad- 
vancing flames.  To  describe  this,  as  the  substitu- 
tion of  an  explosion  for  a  conflagration,  may  pass 
as  a  figure  of  speech,  but  it  is  not  a  true  account 
of  matter  of  fact.  Sn,  when  a  practitioner  swabs  a 
relaxed  throat,  it  is  mere  laziness  to  be  content 
with  the  notion  that  he  substitutes  a  caustic  in- 
flammation for  a  catarrhal  one.  The  man  who  is 
content  with  this  may  be  content  to  prescribe 
hypothetical  globules  for  conditions  that  exist  in 
his  own  imagination  ;  but  the  man  of  sense  will 
seek  to  know  first  the  fact — does  the  application 
of  a  new  cause  of  inflammation  relieve  an  inflam- 
mation already  existing  ?  and  he  will  find  it  not  to 
be  generally  true.  Then,  docs  a  caustic  swab  re- 
lieve a  relaxed  soro  throat,  and,  if  so,  how?  — 
and  he  will  find  plenty  of  answers  derived  from 
the  realm  of  sense  and  fact.    It  curdles,  kills,  and 
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sweeps  off  a  host  of  epithelial  cells,  living  lazily  on 
the  relaxed  membrane,  and  multiplying  themselves 
like  paupers  to  the  public  detriment.  It  thus 
makes  way  for  a  healthier  brood.  It  produces 
an  impression  on  the  nerves,  deadens  extreme  irri- 
tability, flushes  out  the  blood-vessels,  drains  them 
of  serum,  and  braces  up  muscular  fibres.  Here, 
surely,  are  the  elements  of  rational  therapeutics  ; 
we  need  not  stoop  to  metaphysical  explanations, 
which  only  smell  of  the  lamp  or  the  tobacco-pipe. 

Having  thus  cautioned  the  student  against  the 
too  literal  reading  of  some  passages  of  these  great 
medical  practitioners,  and  having  spoken  of  special 
stimulants  adapted  to  atonic  local  inflammations, 
we  may  shortly  discuss  those  which  are  applied 
by  the  hands  of  the  surgeon,  instead  of  being  sent 
the  round  of  the  circulation  to  be  attracted  by  the 
suffering  organ. 

The  agents  we  are  going  to  describe  are  applied 
to  inflamed  surfaces  or  open  sores.  The  nitrate  of 
silver,  applied  in  strong  solution  or  substance,  acta 
as  we  have  above  described,  and  is  useful  in  very 
irritable  ulcers,  as  of  the  cornea,  by  deadening  the 
surface  ;  in  relaxed  sore  throats,  and  chronic  sup- 
purations of  mucous  membranes,  in  incipient  whit- 
low, irritable  spreading  inflammation  from  poisoned 
wound,  and  other  cases  where  it  is  expedient  to 
destroy  a  surface,  and  thus  deaden  sensibility. 

The  carbolic  acid  and  creosote  act  in  like  guise 
on  irritable  ulcers  and  mucous  surfaces.  We  may 
specify  the  nerve  exposed  in  teeth  by  cai-ies,  as  an 
example  of  an  inflamed  surface  thus  treated  with 
unfailing  success. 

The  salts  of  lead,  especially  the  acetate,  are 
famed  for  their  soothing  virtues,  which  seem  ex- 
plicable on  the  same  principle.  {On  Effects  of 
Lead,  by  Goulard,  Surgeon  of  Montpellier,  Lond, 
1775.) 

The  salts  of  zinc,  copper,  alum,  iron,  alumina, 
and  vegetable  astringents  used  as  local  stimulants, 
seem  to  act  in  the  same  way.  The  trisnitrate  of 
bismuth  in  fine  powder  is  extremely  soothing  to 
irritated  and  denuded  surfaces  of  skin  and  mucous 
membrane. 

The  blistering  plaster  of  cantharides,  applied  so 
as  to  vesicate,  is  sometimes  used  to  get  rid  of 
lingering  erysipelas. 

The  sixth  class  of  remedies  comprises  counter- 
irritants,  revulsives  or  derivatives,  and  neurotics 
and  they  are  of  two  orders.  Some  are  used  as 
means  of  producing  a  local  disease,  in  order  to  re- 
lieve a  general  state  of  constitutional  disorder. 
Others  are  used  to  produce  one  local  disturbance 
in  order  to  relieve  another.  ' 

The  former  order  were  suggested  by  observed 
facts  such  as  these.  A  woman,  long  suffering 
from  bronchitis,  loses  it  when  she  gets  au 
ovarian  tumour.  A  man  has  long  been  labouring 
under  dyspepsia,  disturbance  of  the  heart,  head- 
aches, or  urinary  irritation.  Then  comes  a  fit  of 
the  gout,  and  his  general  uneasiness  vanishes.  An- 
other has  an  itching  patch  of  psoriasis  on  the  small 
of  the  leg,  which  he  gets  rid  of  by  citrine  ointment. 
Bad  health  follows,  ending  with  a  fit  of  gout.  It 
is  assumed  that  the  local  disease  in  these  cases  re- 
lieves  the  constitution,  and  a  ready  explanation  is 
oliered  from  the  pathology  of  the  day,  whatever 
that  may  be.  A  vent  is  formed  for  the  "  humours  " 
or  one  "action"  suprrsedos  another,  or  a  "  mate- 
ries  morbi    is  o-xidised  and  discharged,  or  aberrant 
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nervous  force  is,  diverted  and  expended  harmlessly. 
So  in  cases  of  general  disorder  it  was  formerly  con- 
sidered philosophical  to  establish  a  /unkind  ov  issue, 
from  which  the  peccant  elements  miglit  be  dis- 
charged. Gil  Bias  tells  us  that  Dame  Jacintha  had 
an  issue  in  her  arm  to  preserve  her  complexion  ;  and 
this  mode  of  treatment  was  employed  in  the  case  of 
eczema  or  other  eruptions  on  the  head  and  face, 
epilepsy,  threatened  apoplexy,  fear  of  cancer  and 
the  like,  and  in  cases  in  which  old  ulcers  or  bleed- 
ing piles  were  got  rid  of.  The  usual  plan  was  to 
form  a  suppurating  wound  on  the  outside  of  the 
upper  arm,  by  means  of  a  seton,  or  by  destroying 
a  little  patch  of  skin,  and  hindering  the  healing 
process  by  putting  peas  into  the  wound.  Issue 
plaisters  were  common  articles  of  sale  fifty  years  ago. 
This  plan  of  treatment  was  entirely  in  accordance 
with  "  patholog}',"  but  has  fallen  into  disuse.  Prac- 
titioners now  strive  to  attain  the  desired  objects  by 
sjtering  the  diet,  increasing  the  excretions,  and 
prescribing  air,  exercise,  and  other  agents  to  im- 
prove the  g^ieral  health.  (See  Art.  Issues, 
Setons,  &c.) 

The  second  order  of  counter-irritants  is  based 
on  the  fact  that  irritation  of  one  part  will  divert  the 
blood-stream  from  another,  and  alter  the  degree  or 
kind  of  nervous  influence.  They  comprise  a  vast 
number  of  substances  of  different  degrees  of  force. 
Some  called  ruhafacicnls,  produce  mere  redness  and 
smarting  of  the  skin,  followed,  perhaps,  by  desqua- 
mation of  the  cuticle  ;  such  are  mustard  (of  which 
the  most  handy  preparation  is  the  mustard  leaves 
of  Rigollot),  turpentine  (seep.  [70]),  iodine  paint, 
liniments  of  ammonia  of  moderate  strength,  and 
very  hot  water,  applied  by  steaming  bran  poultices. 
These  are  used  with  the  greatest  possible  advantage 
at  the  early  stage  of  any  internal  sthenic  inflamma- 
tion, before  the  blood  has  become  very  hot  ;  and  at 
iOi^  stage  of  bronchitis,  pleurisy,  or  abdominal  in- 
flammation of  a  low  type.  Some  are  called 
vesicants,  because  they  force  the  cutis  to  exude 
serum,  v/hich  raises  the  cuticle  into  a  bladder  ; 
thus,  in  addition  to  diversion  of  the  blood-stream, 
they  evacuate  a  portion  of  serum.  The  best  of 
these  is  the 

Emplasirum  Cantharidis,  allowed  to  draw  at 
leisure  ;  but  if  the  case  be  very  urgent,  the  acelum 
cantharidis  may  be  used  instead,  though  it  is  much 
more  painful.  We  need  hardly  repeat  the  caution 
that  in  the  case  of  young  infants,  and  of  persons 
of  any  age  weakened  by  fever  or  otherwise,  these 
blistering  materials  should  be  used  with  the  great- 
est caution,  and  rather  as  rubefacients  than  vesi- 
cants. The  second  caution  is,  that  vesicants  shall 
not  be  applied  too  near  the  seat  of  disease  if  acute, 
lest  they  add  to,  instead  of  taking  from  the  disease. 
Thus  they  should  not  be  applied  over  the  larynx 
or  trachea,  or  over  an  acutely-inflamed  joint. 
There  is  another  reason  why  vesicants  should  not 
be  applied  in  these  situations,  namely,  that  the  skin 
there'is  very  thin,  and  liable  to  incessant  move- 
ment and  extension,  which  render  the  blistered 
Ruriiice  extremely  irritable  and  difficult  to  heal 
The  nitrate  of  silver  in  solution  (5  j  to  the  ounce) 
is  sometimes  applied  to  the  skin  to  raise  a  blister, 
but  the  process  has  been  described  to  me  by  pa- 
tients as  one  of  great  torture.  I  never  heard  any 
person  complain  so  pathetically  of  the  needless  suf- 
ferings inflicted  by  medical  treatment,  as  a  poor 
fellow  witli  hopeless  laryngeal  phthisis,  whose  throat 
had  been  freely  blistered  by  nitrate  of  silver  by  an 


eminent  authority  on  phthisis.  Preparations  of 
caustic  ammonia  require  to  be  used  with  great 
caution  to  the  throat,  or  they  may  destroy  the  sur- 
face of  the  skin,  and  produce  scars  like  that  of  the 
vaccine  vesicle  or  small-pox,  in  which  a  superficial 
layer  is  destroyed,  and  the  surface  left  pale  and 
glistening  with  the  orifices  of  the  sweat-glands 
exposed. 

Still  more  powerful  are  the  counter-irritants 
called  suppuratives,  which  are  generally  considered 
useful  for  chronic  cases,  as  vesicants  are  for  the 
acute.  Or  rather  there  is  a  sort  of  rule  according 
to  which  that  form  of  counter-irritant  should  be 
chosen  whose  effects  must  nearly  resemble  those  of 
the  disease  which  has  to  be  combated.  Thus 
rubefacients  like  mustard  are  supposed  to  be  suit- 
able to  caises  in  an  early  stage,  marked  by  nervous 
irritation  and  hyperajmia  ;  vesicants,  when  there 
is  already  serous  or  plastic  exudation,  and  suppu- 
ratives when  a  vascular  ulcer  of  the  eye  or  caries 
of  the  bone  has  to  be  opposed.  The  mildest  form 
of  suppurative  is  an  ointment  of  savine  or  cantha- 
rides  applied  to  an  already  blistered  surface.  A 
much  severer  one  is  the  actual  cautery.  To  use  this 
a  cauterising  iron,  with  a  wooden  handle  aud  an 
olive-shaped  knob,  at  a  dull  red  heat,  is  rapidly 
drawn,  in  lines  two  inches  long  and  an  inch  apart 
over  a  suitable  part  of  the  skin  near  the  disease. 
The  object  is  to  produce  a  series  of  narrow,  shallow 
eschars,  which  shall  soon  slough  off  and  leave 
healthy,  active,  suppurating  ulcers.  It  must  be 
noticed  that  the  suitable  place  is  alwaj-s  in  a  hollow; 
where  there  is  a  depression  between  projecting 
muscles  or  bones — never  over  a  projecting  bone. 
The  reason  is  clear,  viz.,  that  over  a  prominence 
the  skin  is  never  at  rest  ;  it  is  on  the  stretch, 
and  the  resulting  ulcer  is  difficult  to  heal  and 
very  painful.  The  actual  cautery  used  lightlj'  is 
not  so  severe  as  the  potassa  fusa  or  the  less  deli- 
quescent poiassa  cum  calce.  These  are  made 
into  a  paste,  and  applied  to  the  surface,  the  sur- 
rounding parts  being  first  well  protected  with 
plaster  spread  on  leather,  with  a  hole  correspond- 
ing to  the  surface  in  which  the  potass  is  desired  to 
act. 

It  is  a  good  general  rule  that  no  sore  resulting 
from  a  counter-irritant  should  be  allowed  to  cause 
severe  pain,  or  to  interfere  with  sleep,  or  to  fall 
into  an  indolent  condition.  A  brisk  suppuration 
is  the  thing  to  aim  at.  The  issue  produced  by  caustic 
potass  may  be  kept  from  healing,  if  need  be,  by  an 
occasional  touch  with  the  potass  or  by  binding  peas 
on  its  surface.  Scions,  consisting  in  skeins  of  silk, 
caoutchouc,  or  drainage  lutics,  are  suppuratives 
which  have  fallen  greatly  into  disuse,  but  seem 
likelv  to  be  revived  in  moderation.  The  nioxa 
is  a  Japanese  mode  of  producing  an  eschar  by- 
burning  a  kind  of  tinder  on  the  skin. 

In  fact,  of  late  years,  counter-irritation  shows  a 
striking  exception  to  the  disfavour  into  which  old 
and  painful  methods  of  treatment  had  fallen.  In 
l!iG4,  Dr.  Herbert  Davies  published  a  work  On  tJia 
Treatment  of  Rheumatic  Fever  in  its  acute  stage  rt- 
dusivcli/  l>y  free  blistering.  In  the  important  clinical 
experiment  which  he  records.  Dr.  Davies  refused 
"  the  aid  of  alkalis,  nitre,  lemon  juice,  bark, 
opium,  colchicum,  or,  in  fact,  any  of  the  internal 
remedies  which  are  and  have  been  considered  as 
specifics  in  this  affection.  The  treatment  has  been 
absolnlehj  and  cntircli/  local,"  and  the  results  highly 
satisfacturj'.      Believing  that  the  lactic  acid— 


•wlietlier  it  be  a  wliolly  abnormal  ingredient,  or  a 
iiomial  Olio  in  excess — is  the  m.ileries  morhi,  and 
that  it  is  localised  in  the  affected  joints,  and 
thnt  the  intensitj'  of  the  local  infliimmations  is  a 
measure  of  the  quantity  of  poison  collected  in  the 
affected  parts,  he  determined  to  attack  the  disease 
where  it  showed  itself,  and  to  attempt  the  elimina- 
tion of  the  materies  morbi.  "  I  ordered  blisters,''  he 
says,  "  varying  in  width,  but  of  considerable  size, 
to  be  applied  around  each  limb  and  in  close  proxi- 
mity to  the  parts  inflamed,  and  I  hoped  to  relieve 
the  affected  joints,  partly  on  the  principle  of  deri- 
vation, but  viainly  and  really  by  affordinij  through 
the  serous  discharge  from  the  blistered  surface  a 
ready  means  of  exit  for  the  animal  poison.  Arm- 
lets, wristlets,  thighlets,  and  leglets,  and  even 
fingerlets,  were  applied  near  to,  but  not  upon,  every 
joint  inflamed,  at  the  very  height  of  the  inflammatory 
stage,  when  the  local  pains  were  the  most  severe 
and  the  constitutional  disturbance  the  grcatesty 
"  The  results  in  rapid  relief  of  the  pains,  quick 
convalescence,  and  freedom  from  cardiac  disease, 
were  liiglily  satisfactory."    The  blisters  must  be 
allowed  to  draw  freely,  and  the  serous  discliarge 
be  encouraged  b}-  linseed  poultices.    Dr.  Davies 
believes  that  the  blisters  eliminate  acid  to  such  a 
degree  that  any  administration  of  alkalis  is  not  only 
useless  but  injurious  ;  nay,  that  it  is  deceptive,  and 
leads  to  false  security  ;  that  the  urine  becomes 
neutral  or  alkaline,  and  the  serum  regains  its 
powsr  of  holding  fibrine  in  solution,  and  of  taking 
up  any  which  may  have  been  deposited  on  the 
heart's  valves  ;  and  that  the  temperature  rapidly 
falls  under  the    blister   treatment.    Dr.  Davies 
believes  that  the  relief  from  rheumatic  pain,  and  the 
assurance  of  safety  from  heart  disease,  will  enable 
any  patient  to  bear  the  pain  of  blisters  without  a 
murmur. 

But  the  Coryphfeus  of  Counter-irritants  is  Mr. 
Fiirneaux  Jordan,  who  has  embodied  his  ideas  in 
a  work  on  the  T realment  of  Sitri/icai  Infkimmalions 
hij  a  New  Method  (Lend.  1870).  Mr.  Jordan 
stai-ts  with  the  assumption  "that  tlie  inflammatory 
process  is  one,  in  whatever  part,  and  under  what- 
ever circumstances,  it  may  appear.  Its  causes, 
modes  of  progress,  degrees  of  activity  and  results, 
are  many  and  various,  but  the  process  is  the  same  ; 
the  phenomena  in  the  main  are  also  the  same  ;  and 
the  same  also  are  the  changes  in  the  tissue  elements 
as  discovered  by  the  microscope.  Inflammation, 
then,  being  one  disease,  why  should  we  not  have 
one  treatment?  Having  discovered  the  best  reme- 
dies in  some  inflammations,  why  not  use  them  in 
ail  ?  If  a  slight  mustard  poultice  will  cure  a  slight 
bronchitis,  will  not  a  stronger  counter-irritant  be 
the  best  remedy  for  a  severer  bronchitis?  More 
than  this,  if  one  inflammation  is  more  quickly  than 
by  any  other  means  subdued  by  counter-irritation, 
why  not  try  the  same  remedy  in  other  inflamma- 
tions ?  Why  not  try  whether  a  mustard  plaister 
or  other  counter-irritant  around  an  abscess  or  a 
phagedicna  will  not  with  equal  superiority  control 
their  progress  ?"  Mr.  Jordan  having  argued  that 
It  13  hopeless  to  attempt  to  extinguish  inflamma- 
ti.)ii  by  any  single  drug  or  internal  remedy,  says 
that  there  are  certain  "  phenomena  which  are  so 
regular  that  thej-  may  be  said  to  be  conditions 
essential  to  its  existence,"  and  that  the  removal  of 
any  essential,  condition  must  remove  the  inflamma- 
tion. Of  the  principal  conditions  necessary  for 
the  "  prosperous  beginning  and  progress  of  an  in- 
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flammation,"  he  enumerates   these,  viz— First 
increased  space,— room  for  swelling,  for  "vascular 
distention,  for  the  multiplication  of  tissue  germs  or 
development  of  an  exudation.    This  condition  is 
opposed  by  pressure.    "  If  it  were  possible  to  keep 
any  part  of  the  body  within  its  physiological  pre- 
cincts, it  could  not  inflame.    If  by  pressure  we 
could  in  some  degree  restore  an  inflamed  part  to 
the  area  of  health,  the  inflammation  would  be  re- 
moved to  a  proportionate  degree."     A  second 
"essential  condition  of  inflammation,"  he  continues, 
"is  increased  quantity  of  blood  or  ' ministering ' 
fluid.    No  part  of  the  body  can  be  inflamed  if  the 
heaUh-qiiantity  only  of  blood  be  present."  "Local 
diminution  (general  loss  of  blood  means  loss  of 
repairing  power)  can  be  effected  by  pressure  and 
elevation  where  practicable."    Small  local  deple- 
tions, and  pressure  upon,  or  occlusion  of  the  feed- 
ing artery,  act  upon  the  same  principle.  Thirdly, 
the  removal  of  the  cause  is  expedient  when  possi- 
ble ;  but  (says  Mr.  Jordan)  the  cause  may  be 
unknown  or  irremovable,  and  then  the  treatment 
must  be  based  on  other  grounds;  in  many  cases 
the  cause  "is  transitory,  and  the  result  alone 
needs  consideration."    Fourthly,  movement  must 
be  prohibited  ;  and  lastly  and  chiefly,  "  where  in- 
flammation prospers  there  is  no  other  inflammation 
present.  If  a  second  inflammation — say  an  abscess 
— arifes,  the  first  shrinks  or  disappears.    There  is 
no  inflammation  in  which  this  condition  may  not 
be  removed  by  establishing  another  and  counter- 
inflammation.    But  the  counter-inflammation  must 
be  strictly  a  second,  and  never  an  aggravation  of 
the  first  inflammation,  as  counter-irritation  over 
the  thin  parietes  of  the  cranium,  or  thorax,  or 
abdomen,  or  knee-joint,  or  subcutaneous  abscess 
may  readily  be,  if  deeply-acting  irritants  are  used." 
The  conclusion  from  these  premises  is  that  counter- 
irritation  in  every  inflaiimation,  and  pressure  in 
every  accessible  inflammation,  with  elevation,  rest  - 
and  removal  of  cause,  are  the  essential  remedies' 
but  that  the  chiefest  of  these  is  counter-irritation' 
Nay,  more,  he  despises  "drugs"  (except  that  he 
gives  iron  "in  all,  or  nearly  all,  inflammatory 
diseases  "),  and  refers  the  beneficial  action  of  pur- 
gatives to  the  principle  of  counter-irritation  But 
counter-irritation  should  be  effected  on  a  cleir 
and  definite  system.    "  It  should  be  established  over 
the  next  or  another,  or  an  independent  vascular 
inmk  or  territory:'    For  instance,  in  "i/m-cranial 
inflammation  counter-irritation  should  be  excited 
over  the  branches  of  the  external  carotid.  The  ao-ents 
employed  may  be  superficial  or  deep.  Of  the  super- 
ficial, Mr.  Jordan  generally  uses  iodine  paint  or 
linimeMt,  which  is  convenient  from  the  circumstance, 
that  It  can  be  made  of  any  strength  desired  •  the 
solution  of  nitrate  of  silver  (2  drachms  to  the  ounce 
with  3  or  4  drops  of  strong  nitric  acid),  and  the 
ucetuni  lyllm  made  with  glacial  acid.  Pressure 
is  especially  adapted  to  the  chronic  and  the  later 
stages  of  inflammation.    Shot  mattresses  are  con- 
venient modes  of  applying  it.     Acting  on  the 
foregoing  data,  Mr.  Jordan  has  constructed  a  kind 
of  anatomical  system  for  the  definite  use  of  counter- 
irritants  in  inflammation  of  various  organs.  Take 
the  case  first  of  abscess  and  bubo.  A  circular  zone 
(or  a  horseshoe  if  more  convenient)  is  to  be  painted 
with  one  of  the  liquid  counter-irritants  around  the 
focus  of  inflammation— not  upon  it,  l)ut  upon  the 
sound  skin.  The  zone  must  be  broader  or  narrower 
according  to  the  strength  of  the  application  '•  and  it 


is  easj',  after  having  applied  cantharides  to  a  first 
narrow  zone,  to  use  the  iodine  a  few  hours  later 
for  a  larger  zoue  outside.    An  important  detail  of 
Mr.  Jordan's  practice  is  this  :  "  If  an  abscess  be 
situated  in  the  vicinity  of  a  large  artery  (as  in  the 
limbs  or  neck),  which  large  artery  is  a  more  or  less 
independent,  or  '  next '  arterj',  a  stripe  of  counter- 
irritation  may  with  advantage  be  established  over 
it.    In  an  abscess  (or  carbuncle,  or  boil,  or  erysi- 
pelas) in  the  axilla,  or  in  the  thorax  near  the 
axiila,  a  stripe  of  counter-irritation — narrow  of 
acetum  lyttaj,  broader  of  iodine — may  be  carried 
alon"-  the  brachial  artery  to  the  elbow.    In  abscess 
about  the  elbow,  stripes  of  counter-irritation  may 
be  established  over  the  radial  and  ulnar  arteries. 
In  abscess  of  the  groin  (bubo,  strumous  glands, 
&c.),  a  stripe  of  skin  may  be  inflamed  over  the 
femoral  artery.    These  stripes  should  be  made  in 
addition  to  the  zones  or  circles,  which  may  in  con- 
sequence be  made  a  little  narrower.    In  abscesses 
of  the  hand  or  fingers,  all  the  uninflamed  part  of 
the  hand,  and  the  whole  of  the  fore-arm  (a  half  or 
two-thirds  in  small  abscesses),  should  be  covered  with 
iodine.  At  the  same  time,  a  linseed  poultice,  heavy 
and  hot,  should  be  applied  to  the  abscess,  and  over 
it  should  be  placed  a  bandage  or  a  shot  mattress, 
which  of  the  two  convenience  and  locality  may 
determine.    In  either  case,  the  object  is  to  secure 
pressure,  which  should  be  moderately  firm,  but 
which  also  should  never  give  rise  to  pain.  Real 
trouble  should  be  taken  to  elevate  the  part  by  light 
wood  apparatus,  or  pillows,  or  both.    .    .  With 
Has  ireaiinent,  as  a  general  rule,  it  is  not  necessary 
io  open  abscesses.  No  advantage  is  gained  by  open- 
ing them.    The  ill  results  which  in  the  ordinary 
treatment  of  abscesses  are  avoided  by  the  knife, 
are  best  avoided  by  a  circumscribing  belt  of  coun- 
ter-irritation, assisted  by  the  other  remedies  re- 
ferred  to.     A  zone   of  cutaneous  ivjiammation 
immediately  removes  the  injlammation,  and  thereby 
immediately  removes  the  pain,  the  pressure  on  adja- 
cent parts,  the  tendency  to  either  extension  or  difu- 
sion,  and  the  danger  of  opening  into  important 
cavities.    In  a  large  proportion  it  is  possible  to 
obtain  the  absorption  of  pus.    In  others,  sponta- 
neous opening  quickly  and  readily  occurs.    .  . 
The  effect  of  counter-irritation  on  abscesses  is  very 
striking.    It  takes  away  the  diffused  swelling  and 
hardness  around  the  abscess,  and  leaves  the  pus 
in  a  circumscribed  isolated  cavity,  which  projects 
from  the  surface  with  all  the  distinctness  and 
prominence  of  a  tumour."    This  treatment  ensures 
a  greatly  diminished  formation  of  pus.    "  W  hen 
efficient  counter-irritation  is  used  all  the  mflamed 
tissue  which  is  not  already  pus  is  reclaimed  from 
the  suppurative  process.     Under  such  circuni- 
stances,  when  an  abscess  opens,  or  is  opened, 
■scarcely  anv  or  no  discharge  follows  the  first 
escape."    Mr.  Jordan  does  not  altogether  disclaun 
incisions,  especially  "  where  abscesses  are  under 
dense  and  tense  tissue,"  when,  "it  counter- irrita- 
tion docs  not  relieve  pain  and  swelling  in^iij"^^ 
liours,  by  all  means  let  them  be  resorted  to  lint 
he  seems  not  to  believe  that  incisions  cure  by  un- 
loading  the  vessels,  relieving  tension,  and  allording 
an  exit  to  discharge,  but  that  they  too,  when  tliey 
do  good,  act  as  counter-irritants,    lie  aflmns  that 
the  counter-irritation  of  incisions  is  tardy  m  its 
elfects,  that  an  incision  does  not  inflame  so  quickly 
as  cantharides  or  iodine,  and  that  many  an  abscess 
has  been  cured  by  the  counter-irritant  ellVut  of  an 
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incision,  which  never  reached  its  cavity  nor  gave 
exit  to  a  drop  of  pus.    Destructive  and  rapid  ulce- 
ration, phagedajna,  syphilitic  sores,  and  hospit;il 
gangrene,  are  asserted  to  depend  on  intense  in- 
flammation, and  to  be  cured  by  an  artificial  circle 
of  counter-inflammation  ;  and  it  is  said  that  the 
nitric-acid  treatment,  when  it  does  good,  is  really 
a  counter-irritant  to  the  mass  of  the  sore.  Erysi- 
pelas, simple  and  phlegmonous,  is  cited  as  a  disease 
in  which  nitrate  of  silver,  applied  as  a  belt  around, 
is  known  to  check  the  disease — of  course,  by 
counter-irritation.     "  At  whatever   stage,"  con- 
tinues Mr.  Jordan,  "a  carbuncle  presents  itself 
the  one  great  remedy  is  a  zone  of  counter-irritation. 
A  circle  of  iodine  liniment  or  strong  iodine  paint, 
several  times  repeated,  will  greatly  relieve  all  the 
symptoms  in    twenty-four   hours."      Bolts  are 
similarly  treated  according  to  their  size.  Whitloio 
receives  the  same  treatment,  which  (says  Mr. 
Jordan)  renders  incisions   "  often  unnecessary," 
except  in  the  thecal  variety  ;  "  but  where  subsi- 
dence of  pain  and  swelling  are  not  immediate, 
an  incision  must  be  made  without  delay."    In  a 
bad  case  of  whitlow,  Mr.  Jordan  covers  the  entire 
hand  and  fore-arm  to  the  elbow  with  iodine. 
New   suppurative   inflammations  of  bones,  pe- 
riosteum, nodes,  synovitis,  and  inflamed  bursaj, 
are  blistered  by  most  surgeons,  so  on  that  point 
we  need  not  quote  Mr.  Jordan.    In  the  graver 
chronic  bone  and  joint- destroying  aflfections  classi- 
fied as  ostitis,  and  particularly  that  degenerative 
ostitis  which  is  the  chief  element  in  joint  disease, 
which  leads  to  abscess  and  caries,  Mr.  Jordan 
unhesitatingly  employs  counter-irritation   in  its 
severest  form,  the  actual  cautery. 

"  The  actual  cautery,"  he  says,  "is  now  employed 
by  many  surgeons,  but  in  far  too  limited  a  manner, 
and  too  near  the  joints.  .  .  For  the  shoulder, 
a  stripe  of  eschar  half  an  inch  wide  should  com- 
mence high  in  the  axilla  and  be  carried  six  or 
eight  inches  along  the  axillary  and  brachial  artery  ; 
two  others  should  be  made,  one  along  the  anterior, 
the  other  along  the  posterior,  aspect  of  the  joint,  iu 
such  manner  that  the  three  stripes  are  equally  dis- 
tant from  each  other.  If  the  knee  is  affected,  four 
stripes  of  eschar  should  be  made  along  the  front, 
back,  and  sides  of  the  joint.  These  should  be  ten 
or  twelve  inches  long,  and  also  equally  distant  from 
each  other.  .  .  The  spaces  between  may  be 
covered  with  iodine  liniment." 

In  disease  of  the  hip-joint,  "  a  broad  stripe  of 
eschar  is  made  over  the  femoral  artery,  from  the 
groin  to  the  lower  third  of  the  thigh,  and  another 
posteriorly  from  near  the  crest  of  the  ilium  to  the 
middle  of  the  thigh."  "Caries  of  vertebra;, 
whether  with  or  without  angular  curvature,  at 
whatever  age,  and  in  whatever  locality  at  any 
stage,"  says  Mr.  Jordan,  "  should  be  treated  by  the 
actual  cautery.  The  disease  is  deep,  protracted 
and  formidable.  The  counter-irritation  should  be 
deep  and  protracted,  formidable  it  happily  is  not 
witli  the  beneficent  aid  of  chloroform.  Two  stripes 
of  escliar,  an  inch  wide  and  twelve  inches  long,  one 
on  each  side  of  the  disease,  would  not  be  too  ex- 
tensive for  an  adult.  In  the  young  the  eschar 
should  be  proportionally  less."  In  the  inflamma- 
tory state  succeeding  injuries  of  the  bead,  Mr.  Jor- 


dan prefers  painting  the  scalp  with  nitrate  of  silver 
to  applying  ice,  whicli  he  says,  "  by  diminishing 
the  external  can  only  increase  the  iiitra-cranial  in- 
flammation." In  laryngitis  and  tonsillitis,  strips  of 
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Vesication  are  established  over  the  carotid  arteries; 
in  ophthalmia,  the  eye  is  surrounded  with  a 
horseshoe  on  its  outer  half  circumference  ;  gonorr- 
hoea is  cured  in  two  or  three  days  by  blistering 
the  penis  ;  in  deep-seated  pelvic  inflammations, 
broad  strips  are  laid  over  the  femoral  arteries  ;  the 
chief  details  of  the  method  being  to  blister  around 
and  not  over  the  focus  of  disease,  and  to  carry  the 
counter-irritant  over  the  nearest  artery  which  does 
nul  supply  the  seat  of  the  disease. 

Mr.  Furneaux  Jordan  deserves  great  credit  for 
his  enunciation  of  intelligent  principles  in  the  use 
of  counter-irritants,  so  far  as  blood-vessels  and  their 
areas  of  supply  are  concerned.  That  his  doctrine 
and  precepts  are  carried  to  extravagant  lengths  is 
obvious  ;  particularly  in  the  idea  that  the  applica- 
tion of  nitric  acid  to  a  sloughing  sore  acts  by  counter- 
irritation  and  not  by  destruction  of  a  diseased  sur- 
face ;  and  in  the  idea  that  an  incision  in  whitlow  to 
the  verjf  focus  of  the  disease  is  a  mode  of  counter-irri- 
tation— a  notion  contrary  to  his  own  doctrine  that 
counter-irritants  ouglit  to  be  applied  near  but  not 
io  the  diseased  part.  We  may  safely  leave  these 
topics  to  time  and  experience.  But  in  a  history  of 
surgical  doctrine,  his  theories  require  notice  as  il- 
lustrations of  the  statement  we  set  out  with  {Sect. 
8, p.  52),  that  medical  theories  are  stamped  with 
the  common  infirmities  of  the  human  mind,  and 
that  though  they  vary  in  their  details  from  age  to 
age,  their  essence  is  the  same.  Mr.  Furneaux 
Jordan's  theories  show  him  to  belong  to  the  sect 
of  the  Aleihodists,  whose  character  was  sketclied 
by  the  illustrious  Celsus  when  he  described  the 
Methodism  of  Themison.  "  Satis  est,"  says 
Themison,  "quredam  morborum  communia  intueri." 
So  Mr.  Jordan  denounces  minute  distinctions  and 
differences  of  treatment  based  on  them.  Some  one 
or  more  things  must  be  essential  ;  these  alone  re- 
quire attention  ;  inflammation  is  one,  and  our 
remedy  ought  to  be  one.  "Selnn  leur  systerae," 
says  Renouard  {HUloire  de  la  Mcdecine,  Paris, 
184G,  vol.  i.  p.  365),  "  une  affection  du  genre 
constrictif",  telle  qu'une  tumeur  inflammatoire,  re'- 
clamait  constamment  le  meme  genre  de  secours,  sur 
quelque  partie  qu'elle  fut  situe'e,  quels  que  fussent 
I'age  et  les  forces  du  nialade,  lasaison,  le  climat." 
.  .  .  Their  desire,''  continues  Renouard  "  to 
simplify  the  practice  of  medicine  was  snch  that  they 
submitted  all  their  siclc  to  one  regimen.  .  .  . 
They  cut  down  the  study  of  medicine,  so  that  they 
said  all  treatment  could  be  learned  in  six  months." 
Had  they  confined  themselves  to  the  classification  of 
details,they  would  havedone  well,  but  they  thought 
unwisely  that  a  itnowledge  of  the  general "  would 
enable  them  to  dispense  with  a  knowledge  of  the 
"  individnal."  Wiiereas  the  more  general  our 
ideas,  the  further  are  they  of  necessity  from  real 
objective  truth.  If,  as  Magendie  showed,  in- 
flammation under  one  name,  and  with  a  certain 
family  likeness,  contains  members  of  the  most 
opposite  origin,  nature,  and  requirements,  it  is 
clear  that  the  notion  of  one  remedy  is  a  mere  dream. 
In  chronic  bone  disease  most  surgeons  get  so 
good  results  by  rest,  nutrition,  and  anodynes,  that 
counter-irritants  are  needless. 

We  have  given  this  eminent  surgeon  due  credit 
for  showing  empfiatically  that  coiniter-irritants 
must  not  be  applied  at  random,  but  on  definite  prin- 
ciples, which,  according  to  his  view,  depend  on  the 
distribution  of  tilood-vessels  and  the  transference 
of  vascular  action.    But  there  is  a  yet  deeper 
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doctrine  propounded  by  the  neuro-pathological 
school,  which  insists  on  their  application  with 
reference  to  the  trophic  nervous  system.  On  this 
point.  Professor  Laycock  is  the  leading  authority. 
'•  The  laws,"  he  says,  "  of  reflex  action  adapted  to 
a  trophic  anatomy  and  to  neurotic  changes  in  tis- 
sues and  organs,  must  be  our  guide  in  the  use  of 
counter-irritants  and  rubefacients.'  {Lecture, 
Medical  Times  and  Gazette,  1871,  vol.  i. 
p.  596.) 

It  must  be  remarked  that  Professor  Laycock 
demonstrates  that  one  part  of  the  bodily  mechanism, 
the  lymphatics,  whose  office  in  inflammation  is  apt 
to  be  ignored,  are  as  much  under  the  control  of  the 
nervous  system  as  the  blood-vessels.  They  ma}^ 
he  says,  be  stimulated  to  their  work,  or  plied  by 
nervous  influence  transmitted  from  the  central 
organ,  and  like  other  nervous  influence,  capable  of 
being  modified  by  afferent  nerves,  and  therefore  by 
local  irritants.  He  gives  a  remarkable  instance  in 
which  a  woman  with  dropsy  of  both  legs,  had  an 
attack  of  left  hemiplegia,  produced  by  embolism  of 
the  right  middle  cerebral  artery.  With  tlie  hemi- 
plegia the  effusion  into  the  right  leg  and  thigh  dis- 
appeared ;  that  on  the  left  side  remained.  Why 
was  this  ?  Formerly  it  would  have  been  said  that 
there  was  metastasis  of  the  serum  to  the  brain  ; 
but  a  joos<-)Horfc))j  disproved  that  hypothesis  in  this 
case.  Professor  Laycock  believes  metastasis  to  be, 
not  a  transference  of  a  materies  inorbi,h\it,  of  the  place 
of  nervous  action.  This  point  is  most  important  in 
the  philosophy  of  counter  irritation,  which  may  in 
one  sense  be  defined  as  the  artificial  production  of 
metastasis. 

"  Here,"  says  Professor  Laycock,  "  was  a  new 
fact  in  vaso-motor  pathology  of  wide  practical 
significance  ;  for  precisely  similar  results  are  seen 
in  cases  of  "  metastatic  "  rheumatism,  "  retroce- 
dent  "  or  "  suppressed  "  gout,  "  repelled  "  erup- 
tions, and  dried-up  ulcers,  from,  as  I  think,  similar 
causes — namely,  changed  conditions  of  the  nerve- 
centres.  In  none  of  these  instances  of  alleged  trans- 
ference of  a  materies  morbi  is  there  any  proof  of 
the  fact  of  such  transference,  any  more  than  in 
this  case  of  "metastatic  "  dropsy,  .  .  .  On  the 
other  hand,  the  theory  that  metastasis  is  neurotic 
in  origin  is  sufficient,  and  is  practically  available 
in  all  cases  of  the  class.  All  we  have  to  bear  in 
mind  is,  that  there  are  two  conditions  of  the  nerve- 
centres  diverse  \n  results  and  difi'erent  in  seat 
.  .  .  .  — the  one  condition  favouring  the 
occurrence  of  certain  changes,  the  other  inhibiting 
it.  This  is  the  state  of  things  when  pain  and  in- 
flammation cease  in  one  joint  and  begin  in  another 
in  gout  and  rheumatism.  There  are  cases  of  hemi- 
plegic  jaundice,  and  of  eruptive  fevers,  as  measles, 
in  which  there  is  a  phenomenon  of  the  same  class 
— on  the  one  side  there  is  a  predisposing  neurosis  ; 
on  the  other,  an  inhibiting  condition,  just  .as  in 
cases  of  hemiplegic  dropsy.  To  tliis  class  also 
belong  those  cases  in  which  there  is  no  eruption,  or 
in  which  itappears  and  disappears  like  an  urticaria 
evanida.  A  neurotic  condition  seems  to  be  the 
reason  why  tubercles  are  absent  in  anesthetic 
leprosy.  We  thus  explain,  also,  why  those  cases 
of  syphilis  in  which  there  have  been  no  cutaneous 
affections  are  most  predisposed  to  syphilitic  diseases 
of  the  nervous  system.  It  is  onlv  when  grave 
symptoms  coincide  with  a  so-called  repelled  erupticni 
tliat  the  neurosis  upon  which  the  cessation  of  tha 
inlhinimation  depends  is  of  serious  omen.    To  this 


r76I  INFLAMMATION, 
class  belong  other  metastatic  plienomena — as,  for 
example,  the  cessation  of  tlie  pulmonary  symptoms 
in  a  case  of  phthisis  when  brain  disease  comes  on. 
These  clinical  facts  are  illustrated  by  and  illustrate 
the  well-known  experiments  of  Claude  Bernard  on 
the  sympathetic  cervical  ganirlia.  It  is  usually 
said  that  the  increased  heat  and  congestion  which 
I'esiilt  on  the  same  side  as  the  injury  are  due  to  a 
palsy  of  the  vaso-motor  nerves  of  the  part,  and  no 
regard  is  had  to  an  equally  constant  yet  diverse 
condition — the  coldness  and  pallor — on  the  opposite 
side.  As  a  simple  fact,  we  find  that,  on  the  one 
side,  vascular  activity  is  intensified,  on  the  other 
inhibited,  with  corresponding  changes  in  heat-pro- 
duction and  nutrition,  just  as  occurs  in  the  herai- 
plegic  and  metastatic  cases  of  dropsy  referred  to. 

"  For  the  purpose,''  saj's  Professor  Laycock,  "of 
elTective  counter-irritation,  beyond  merely  local  re- 
sults, it  is  necessary  that  there  be  continuity  of 
sensory  or  afferent  trophic  nerve  between  the  surface 
irritated  and  the  nerve-centre  to  be  acted  on,  other- 
wise no  change  can  be  effected  therein.  Again,  if 
there  be  no  continuity  of  efferent  or  motor  nerve 
between  the  part  to  be  modified  and  the  nerve- 
centre  which  modifies,  no  counter-irritation  will 
avail,  although  the  senssry  communication  be  con- 
tijuious.    .    .  . 

"  Let  us  take  up  a  few  practical  points.  Firstl3', 
T/e  desire  to  alter  the  condition  of  the  nerve-centres 
in  centric  diseases  by  counter-irritants.  The  time- 
honoured  use  of  sinapisms  to  the  feet  and  wrists  in 
apoplexy  and  comatose  affections  generally  is  a 
familiar  example.  ...  I  have  seen  cephalic 
snuffs  of  great  use  in  epilepsy.  The  ancient  Greeks 
used  this  class  of  remedies  so  systematically  in 
head  affections  that  they  invented  a  double-piped 
syringe  for  the  purpose  of  injecting  counter-irritants 
into  both  nostrils  at  once.  In  cases  in  which  it  is 
advisable  to  stimulate  the  nerve-centres  through  the 
afferent  nerves,  hot  applications,  as  Donovan's  but- 
ton, may  be  applied,  or  rubefacients,  which  excite 
more  or  less  pain  and  tingling.  In  certain  cases  of 
paraplegia  I  liave  found  it  very  useful  to  cover  the 
lower  extremities  with  sinapisms  for  half-an-hour 
two  or  three  times  a  day,  so  as  thereby  to  excite 
vaso-motor  activity  in  the  motor  cord  through  the 
sensory  nerves.  In  these  cases  it  is  necessary'  that 
there  be  at  least  sufficient  integrity  of  the  sensory 
nerves  and  nerve-centres  to  evolve  and  transmit  the 
regulative  or  sensory  vis  nervosa.  If  there  be 
complete  an£esthesia  from  structural  change,  little 
good  will  be  done.    .    .  . 

"  Upon  tiie  whole,in  acute  eases,  both  experience 
and  theory  are  opposed  to  violent  (i.e.,  inflamma- 
torj')  counter-irritation — rubefacients,  at  the  most, 
are  all  that  are  needed  ;  but  even  these  are  more 
doubtful  than  local  sedatives  with  warmth  and 
moisture  to  the  skin.  The  local  morbid  condition 
has  already  caused  those  centric  changes  upon 
which  pain  depends,  and  the  normal  reaction  has 
followed  ;  this  being  so,  it  seems  advisable  to  re- 
lieve the  pain  rather  than  increase  it.  In  this  way 
the  great  additional  suffering  may  be  spared  the 
pjitient  which  the  "  heroic  "  use  of  blisters,  tartar 
emetic,  croton  oil,  and  other  inflammatory  counter- 
irritants  inflicts. 

'*  I  think  we  can  also  make  these  views  available 
to  a  better  comprehension  of  the  uses  of  counter- 
irritants  when  applied  to  induce  absorption  of  fluid 
in  dropsical  joints  and  elsewhere.  Do  they  act 
directly  and  solely  on  the  absorbents,  as  is  generally 


believed,  or  on  the  nerve-centres  as  well  ?  When 
a  blister  is  applied  to  the  side  to  excite  absorption, 
it  is  more  difficult  to  understand  how  it  acts  locally 
than  through  the  nervous  system,  if  we  remember 
that  the  so-called  serous  metastasis  is  nothing  more 
than  the  rapid  absorption  of  serum  from  a  change 
in  a  nerve-centre,  as  in  the  case  in  which  Kipid 
absorption  followed  on  embolism  of  the  middle 
cerebral  artery  of  the  same  side.  Again,  if  we  give 
the  so-called  hydragogue  cathartics  in  acute  hydro- 
cephalus, ascites,  and  general  dropsy,  we  use  very 
active  counter-irritation  of  the  intestinal  surfaces, 
and  in  this  way  act  as  certainly  on  the  nerve- 
centres  as  when  blisters  and  rubefacients  are  ap- 
plied to  the  skin.  So,  also,  when  we  use  the  hot- 
air  bath  in  dropsies  we  do  much  more  than  stimu- 
late locally  ;  we  apply  a  powerful  agent  to  the 
nervous  system.  On  the  other  hand,  blisters  ap- 
plied to  joints  under  certain  conditions  will  excite 
effusion." 

It  is  no  disrespect  to  the  distinguished  Edinburgh 
Professor  to  say  of  his  views,  what  one  inspired 
Apostle  said  of  another,  that  they  contain  Svaforird 
Tiva,  some  things  hard  to  understand.  But  the 
whole  subject  of  the  distribution  of  disease  as  influ- 
enced by  the  nervous  system  is  but  little  explored, 
and  we  must  be  grateful  to  the  pioneers. 

One  point  must  not  be  lost  sight  of  in  this  ob- 
scure subject,  which  is,  that  irritation  of  a  distant 
organ,  acting  diastatically  through  the  spinal  cord, 
may  not  produce  the  effect  of  diminishing  diseased 
action,  but  the  contrary.  For  instance,  it  is  a 
common  practice  to  apply  mustard  poultices  to  the 
breasts,  in  order  to  promote  the  menstrua!  flow.  On 
the  otlier  hand,  the  infant  is  applied  to  the  breast  to 
induce  contraction  of  the  womb  and  divert  the 
blood  flow  from  it,  in  ha2morrhage  after  child-birth. 
Thus  it  seems  that  irritation  of  the  breast  some- 
times increases,  sometimes  diminishes,  the  nutritive 
activity  of  the  pelvic  genital  organs.  I  remember 
a  case  in  vi'hich,  after  the  use  of  sinapisms  to  the 
breasts  for  amenorrhoea,  the  patient  died  of  abscess 
of  the  ovary,  which  was  considered  to  have  been, 
partly  at  least,  due  to  the  irritation.  The  question 
may  fairly  be  asked  how  far  blisters  and  setons  are 
available  in  low  degenerative  inflammation,  in 
which  the  trophic  influence  should  be  augmented, 
and  not  taken  from.  It  is  said  that  cauterisation 
of  the  helix  of  the  ear  relieves  sciatica.  Brown 
Sdquard  well  observes  that  facts  like  these  are  of 
the  utmoat  importance  as  showing  the  influence  of 
the  nerves  in  disease.  (Address,  Hanxird  Univ. 
1866,  p.  27;  Year  Hook,  Neto  Syd.  Soc.  186-2.) 

We  must,  in  the  last  place,  notice  the  very  in- 
genious plan  of  acting  on  the  spine  hj  heat  or 
cold,  which  has  been  introduced  b)"^  Dr.  John 
Chapman,  as  a  means  of  treating  local  disease 
through  the  central  nervous  system.  Dr.  Chap- 
nuui's  practice  is  founded  partly  on  the  now  well- 
known  relations  of  the  sj-mpathetic  nerve  to  the 
arterial  system,  and  partly  on  the  existence  of 
efferent  trophic,  nutritive,  or  positive  motor  nerves, 
which  supply  the  glands  and  other  tissues,  and 
regulate  their  nutritive  activitj'.  He  believes  that 
"  when  the  sympathetic  ganglia  are  in  a  state  of 
niAxinuun  liypericmia  the  nervous  effluence  from 
them  to  tlie  muscular  coats  of  the  arteries  to  which 
thej-  are  severallj'  related  stimulates  them  so  ex- 
cessively as  to  induce  in  them  a  state  of  tonic 
spasm — a  spasm  so  intense  as  to  result  in  shutting 
off  the  blood  altogether  from  a  large  proportion  of 
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the  peripheml  arteries."  ..."  That  when 
the  sympathetic  ganglia  are  in  a  state  of  maximum 
anaemia  the  nervous  effluence  from  them  to  the 
muscular  coats  of  the  arteries  becomes  so  extremely 
feeble  that  a  condition  resembling  paralysis  is 
induced  ;  the  muscular  coats  of  the  arteries  become 
consequently  extremely  relaxed,  and  as  the  blood 
flows  in  the  direction  of  least  resistance,  the  parts 
supplied  by  the  arteries  in  question  become  suf- 
fused with  blood  to  an  excessive  degree."  . 
"  Jhat  in  the  same  manner  as  glands  are  supplied 
•with  positive  (spinal)  as  well  as  negative  (sympa- 
thetic) motor,  so  there  is  reason  to  believe  every 
tissue  in  the  body  is  thus  supplied,  and  is  thus 
placed  and  sustained  in  a  state  of  elective  affinity 
for  the  elements  of  the  blood  requisite  for  its 
nourishment  and  functions."  Now  come  the 
therapeutical  postulates.  Dr.  Chapman  believes 
that  the  sympathetic  ganalia  and  the  spinal  cord 
can  be  rendered  hyperaemic  or  anaemic  artificially, 
by  means  of  heat  in  the  one  case,  and  cold  in  the 
other,  applied  along  the  spine.  "  That  by  means  of 
heat  applied  along  the  spine  the  general  circu''.ation 
may  be  lessened,  the  activity  of  the  glandular 
system  may  be  increased,  and  in  some  cases  cramps 
of  both  the  voluntary  and  involuntary  muscles  may 
be  induced.  That  by  means  of  cold  applied  along 
the  spine  the  general  circulation  may  be  increased, 
the  activity  of  the  glandular  system  lessened,  and 
cramps  be  arrested  or  prevented."  {Diarrhoea 
and  Cholera,  cjc.  2nd  ed.  Lond.  1866.)  The 
application  of  these  doctrines  to  practice  is  obvious. 
In  aiifflmia  or  defective  nourishment  of  any  part 
apply  ice  to  that  part  of  the  back  corresponding 
to  the  ganglia  supplying  the  arteries  of  the  ill-nour- 
ished part ;  this  will  paralyse  the  sympathetic, 
and  the  blood-vessels  will  dilate.  If  the  local 
supply  of  blood  is  to  be  lessened  apply  heat,  this 
will  produce  hypera;mia  of  the  ganglia  and  con- 
striction of  the  arteries.  "Pleurisy,  bronchitis, 
pulmonary  congestion,  pulmonary  hcemorrhage, 
can  be  alike  restrained  or  arrested  by  applications 
of  cold  or  heat,  according  to  the  special  needs  of 
the  case  between  the  scapula;."  Heat  to  the  spine 
in  these  maladies  (says  Dr.  Chapman)  lessens 
hyperjemia  by  exciting  the  sympathetic,  and  pro- 
motes raucous  secretion  by  exciting  the  positive 
motor,  or,  as  Professor  Laycock  calls  them,  trophic 
nerves.  "  In  treating  pulmonary  catarrh  and  bron- 
chitis," says  Dr.  Chapman,  "  I  apply  heat  along  the 
dorsal  region,  in  order  by  inducing  a  preternatural 
afflux  of  blood  in  the  thoracic  ganglia,  to  cause  the 
arteries  supplying  the  bronchial  mucous  membrane 
to  contract.  Now,  if  at  this  stage  of  congestion  of 
this  membrane,  when  it  is  dry,  heat  be  applied  to 
the  dorsal  region,  not  only  will  the  congestion  be 
lessened,  but  a  secretion  of  mucus  rapidly  ensues, 
to  the  great  relief  of  the  patient." 

This  passage  is  fairly  open  to  the  criticism  that 
It  instead  of  heat  to  the  spine  a  warm  poultice  had 
heen  applied  to  the  front  of  the  chest  and  abdomen 
the  same  happy  result  would  have  ensued.  But 
in  truth  we  are  not  so  rich  in  remedies  that  we 
can  afford  to  laugh  at  new  ones  because  a  flaw 
may  be  picked  in  the  theory  which  they  rest 
upon.  Time  and  experience  will  show  where  the 
truth  lies.  In  fact,  the  work  of  the  nervous 
system  in  the  control  of  nutrition  and  vascular 
siipply  has  been  so  short  a  time  made  the  suliject 
>of  systematic  study  that  we  must  be  content  to 
wait  for  the  fruit  of  it.     Meanwhile,  wc  must 


177] 

welcome  the  pioneers  who  are  opening  for  us 
glimpses  at  what  may  be  the  therapeutics  of  the 
future.  Laycock's  doctrines  are  largely  studied 
on  the  Continent.  They  harmonise  with  the 
views  of  Macartney  and  R.  Ferguson,  though  they 
go  further.  I  have  satisfied  myself  of  Dr.  Chap- 
man's fact  that  ice  to  the  spine  makes  the  feet 
warm  ;  but  disease  is  so  complex  that  we  cannot 
believe  in  any  one  remedy  for  all  things,  though  each 
remedy  has  its  special  use. 

General  Conclusions. 

1.  Inflammation  cannot  be  defined  as  to  its 
essence,  so  that  the  best  plan  is  to  define  it 
by  its  accidents,  as  "a  diseased  process  attended 
with  hypersemia  and  exudation,"  as  we  have  said 
above  ;  or  with  pain,  heat,  redness,  and  swel- 
ling. 

2.  There  are  certain  natural  processes  which 
resemble  it,  in  some  respects,  as  erection,  ovulation, 
menstruation,  lactation,  salivation,  and  the  action  of 
the  intestinal  mucous  membrane  during  digestion. 

3.  There  are  certain  morbid  processes  into  wliich 
inflammation  passes  by  insensible  gradations  ;  to 
wit,  neuralgia,  hypertrophy,  tumours  benign  and 
malignant,  mucous  flux,  and  hyperemia, 

4.  But  as  neuralgia,  hyp'ertrophy,  tumours, 
fluxes  and  hyperaeraia  may  (like  the  best  e.xam- 
ples  of  repair)  occur  without  inflammatory  symp- 
toms, so  it  is  clear  that  the  term  "inflammatory  " 
applies  to  the  manner  in  which  these  changes  take 
place  ;  that  is,  if  they  take  place  in  a  rapid,  vio- 
lent, and  painful  manner.  (VV".  Moxon,  Analytical 
Pathology,  Med.  Times  and  Gaz.  18/0,  vol.  ii. 
p.  441.)  The  diagnosis  of  inflammation  is  chiefly 
founded  on  h3'perKmia,  heat,  exudation,  and  pro- 
gressive change. 

5.  The  superaddition  of  inflammatory  characters 
to  morbid  processes  brings  into  play  a  new  order  of 
phenomena,  requiring  special  treatment. 

6.  The  essential  seats  of  inflammation  are  tissues 
in  their  minute  structure.  The  vessels,  nerves,  and 
lymphatics  are  instruments,  but  not  esse'ntijrf 
agents.  Yet  some  inflammations  are  diseases  in 
a  part  rather  than  o/it  ;  beginning  with  capillary 
embolism  ornfflux  of  morbid  blood  element3(Beale) 
or  with  the  intrusion  of  morbid  leucocytes.  ' 

7.  Theories  of  inflammation  must  be  'compre- 
hensive not  exclusive.  All  theories  heretofore  in 
vogue  have  some  partial  truth,  but  no  one  can  be 
accepted  as  a  view  of  the  whole  truth.  The 
doctrine  of  the  state  of  the  blood,  of  humours,  of  the 
influence  of  the  nervous  system,  of  the  ac'tion  of 
vessels,  the  action  of  "  cells,"  of  exudations,  of  em- 
bolism and  of  leucocytes  are  not  incompatible  but 
may  be  held  as  so  many  parts  of  a  harmonious 
system. 

8.  Inflammation  of  any  part  mnst  be  considered 
an  expression  of  irritation  or  wronged  vitality  ;  of 
defective  resistance  to  causes  disturbing  the  pro- 
cesses  of  nutrition  ;  the  liability  increasing  in  prol 
portion  to  the  weakness  and  seiisibilitv.  Injury 
to  living  tissue  "  renders  it  incapable,"  as  Good- 
fellow  has  well  expressed  it,  "  of  exercising  its 
proper  affinities  of  growing  in  harmony  with 
the  organism  of  which  it  forms  a  part.  Tlie  s-iine 
rule  holds  good,  as  Vircho w  had  shown,  with  regard 
to  vcgetals  as  to  animals. 

9.  It  is  the  characteristic  of  high  health  and 
vigorous  life  that  injuries  are  healed  without  nerve- 
irritation  and  inilanunation,  and  that  morbid  statcg 
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of  tlie  lilood,  rom  improper  food,  cold,  or  the  like, 
nie  got  rid  of  by  the  normal  processes  of  oxydation 
and  excretion, 

10.  It  is  under  conditions  of  weak  health  and 
lowered  vitality  that  fevers  and  inflammations  are 
most  likely  to  ocMir. 

11.  There  is  nothing  benevolent  nor  conserv.a- 
tive  in  fever  and  inflammation.  They  are  grievous 
wastes  of  force  and  substance,  and  imply  a  pro- 
digal production  of  the  lowest  amoeboid  forms  of 
organisation. 

12.  It  is  a  pernicious  doctrine  to  hold  that 
"  Nature  feeling  herself  injured,  sets  up  inflam- 
niation  to  restore  the  damage  or  recover  the  health." 
If  there  be  damage,  it  is  tlie  duty  of  the  practi- 
tioner to  remove  causes  of  irritation,  and  to  quiet 
the  nerves,  till  natural  processes  of  oxydation  and 
elimination  shall  have  got  rid  of  any  material 
cause,  and  till  an  injured  or  fatigued  organ  can 
recover  its  nutrition. 

13.  The  best  result  of  inflammation  is,  that  it 
sometimes  produces  a  new  organ  of  oxydation  or 
elimination,  as  in  gout,  mucous  flux,  and  critical 
abscess.  But  as  these  may  risk  life  and  health,  it 
is  the  surgeon's  duty  to  render  them  needless  by 
the  means  just  mentioned. 

14.  Of  the  causes  of  inflammation,  some  reach 
the  part  from  without,  as  wounds  ;  others  through 
the  blood.  In  the  latter  case,  the  blood  is  some- 
times the  mere  vehicle,  as  of  cantharidine  to  the 
kidneys.  But  the  real  blood  diseases  are  those 
produced  by  some  modification  of  that  fluid, 
whether  spontaneous  or  resulting  from  chemical 
substances  acting  as  ferments.    (6  supra.) 

]  5.  This  last-mentioned  class  of  cases  constitute 
the  "fevers"  of  which  local  inflammations  are 
products  and  symptoms.  In  a  true  "  local  "  and 
traumatic  inflammation  the  feverishness  is  second- 
ary and  symptomatic. 

16.  But  in  all  great  idiopathic  inflammations, 
and  in  the  cases  of  injuries  in  which  septica;mia 
lias  occurred,  the  local  symptoms  are  as  secondary, 
as  are  the  lesions  in  typhoid  or  scarlatina. 

17.  For  the  great  idiopathic  inflammatirns,  just 
as  for  acute  rheumatism,  we  ought  to  restore  the 
term  "  fever."  Just  as  we  speak  of  rheumatic 
fever,  so  we  ought  to  speak  of  gouty,  erysipelatous, 
pneumonic,  pleuritic,  and  peritoneal  fevers.  So  the 
greatestphysiciansahvaysdid — Hippocrates,Sy  den- 
ham,  Hoffmann,  Huxham,  and  Fordyce.  To  speak 
of  erysipelas,  gout,  or  pneumonia,  as  local  inflam- 
mations is  absurd.  Pathology  in  this  instance 
must  reenter  pour  mieux  sauier. 

18.  Just  so  inflammation,  tumours  malignant 
and  other,  hypertrophy,  "  tubercle,"  elepiiantiasis 
arabum  and 'the  like,  ought  to  be  taken  as  mem- 
bers of  one  series. 

19.  We  cannot  attempt  to  give,  even  in  the 
most  general  form,  the  treatment  adapted  to  each 
kind  of  inflammation.  For,  in  truth,  that  of 
every  case  must  be  adapted  to  the  cause,  the  de- 
gree, the  constitutional  peculiarity,  the  organ  or 
tissue  involved,  and  the  stage.  Remedies  that 
would  be  useful  in  an  early  stage  may  be  useless 
or  pernicious  afterwards. 

20.  It  is  preventive  treatment  which  should  be 
the  surgeon's  great  study.  In  all  cabcs  of  nijury  or 
threatened  inflammation,  by  rest  ;  if  there  be  a 
wound,by  providing  against  putrefaction  and  germs; 

in  many  cases  after  exiiaustion  and  exposure,  by  a 
tnodcrate  use  of  stimulants,  with  a  warm  bath  iind 
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nutritions  food.  In  cases  of  wound  or  parturition, 
the  first  impressions  on  the  nervous  system  should 
be  neutralised  by  opiates.  In  cases  wiiere  excess 
of  food  and  a  gorged  condition  of  the  alimentary 
canal  exist,  an  incipient  case  may  often  be  cut 
short  by  purgatives.  In  malarious  cases,  quinine; 
in  gout,  colchicum  seems  to  have  the  power  of  sup- 
pressing that  nervous  condition  which  permits  of 
local  mischief;  and  it  is  for  "specifics"  of  this 
kind,  as  preventives,  that  the  practical  surgeon 
should  pray. 

21.  I  fan  inflammation  be  already  lit  up,  a  differ- 
ent order  of  remedies  may  be  requisite;  just  as  fire- 
engines  must  be  had  to  check  a  conflagration  the 
first  spark  of  which  might  have  been  put  out  by  a 
housemaid's  mop.  Bleeding  should  be  practised 
if  the  condition  of  the  paiieiit  seem  to  render  it 
expedient.  If  not,  a  labouring  organ  may  be 
freely  leeched.  Purgative,  saline,  and  opiate  reme- 
dies, and  wine,  may  be  added  according  to  the 
needs  of  each  case. 

22.  In  the  fulh'-established  inflammation,  when 
the  effusion  or  other  usual  result  has  taken  place, 
the  surgeon  will  think  of  giving  vent  to  discharge, 
of  supporting  the  strength,  and  repairing  the  mis- 
chief which  he  has  not  been  able  to  prevent. 
There  is  nothing  unreasonable  in  believing  that  a 
bath  and  brandy-and- water  maj'  prevent  an 
attack,  which  may  require  bleeding  if  fully  de- 
veloped, and  wine  at  its  close. 

23.  In  the  reparation  of  injuries,  and  in  diseases 
whose  course  is  known  and  regular,  the  treatment 
must  be  chiefly  expectant. 

24.  In  every  instance  the  surgeon  at  the  bedside 
will  do  well  to  divest  himself  of  all  abstract  and  me- 
taphysical notions,and  to  see  before  him  nota  "case" 
but  a  brother,  a  being  of  flesh  and  blood,  whose 
body  and  soul  require  to  be  dealt  with  by  moral 
and  material  agents,  according  to  the  needs  of  each. 

Robert  Druitt. 
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Aitken,78;  VVunderlich,  78  ;  Billroth,  78  ;  Lad^,79; 
E.  Lona:  Fox,  79 ;  Wilson  Fox,  [64] ;  T.  Spencer 
Wells,  79,  [64j. 

8.  Neuropathologt/.—C\BMiX6  Bernard,  32;  J.  Simon, 
34;  Brown  Sdquard,"35;  Haynes  Walton,  35;  Mitchell, 
Morehouse,  and  Keen,  33 ;  Pourfour  du  Petit,  80, 
Lettres  d'uu  M^decin,  Namur,  1710,  M^inoiie  dans 
lequel  il  est  d^montr^  que  les  nerfs  intercostaux 
fournissent  des  rameauxqui  portent  des  espritsdans 
les  yeux,  M^m.  de  I'Acad.  des  Sc.,  1727,  p.  173  {sec 
Hon  of  sympathetic) ;  Magendie,  [50] ;  Stilling-,  Spinal 
Irritation,  Leipziar,  1840;  Morltz  Schiff,  [49];  Strieker, 
[49]  ;  Pfluser,  [-JOJ ;  Ludwis:,  [50]  ;  Valentin,  [50]  ;  Von 
Graefe,  [50];  Snellen,  [50];  Meissner,  [30];  Von 
Bezold,  [50] ;  Ludwip:andThiry,r50] ;  Cyon.[51]  ;  Sal- 
kowski,[51];  Samuel, [51];  Tseliaussovv,[51] ;  Saviotti, 
[51j;  Riegel,  [51];  B.  Ball,  46;  Laycock,  [52]  ;  Ma- 
geudie,  Le?ons  sur  les  Ph^nomfenes  physiques  de  la 
Vie,  Paris,  1837,  vol.  ii.  p.  327  {Humoraiism  vindi- 
cated); i5.202{infiuence  of  innervation  on  circulation ), 
Le?oiis  snr  le  Systeme  nerveux,  Paris,  1841,  vol.  ii. 
p.  36  ;  Eckhard,  Speichel-Secretion,  Henle  und 
Pfcuffer's  Zeitschrift,  vol.  xxix.  p.  74;  Breuer  und 
Chrobrak,  Jahrbuch  der  Gesell.  d.  Aerzle  in  Wien, 
vol.  xiv.,  on  traumatic  fever;  Haidenhn,  Speichcl- 
Absonderunfr,  Breslau  Studien,  1848. 

9.  Therapeutics  Preventive— i.  Hunter,  [52];  Hil- 
ton, [52];  Macartney,  [52J  ;  Garcngeot,  [53];  Simpson, 
[53];  Campbell  de  Morgan,  [54];  Lister,  [53]  ;  Ke- 
marks  on  a  Case  of  Compound  Dislocation  of  the 
Ankle,  illustratiner  the  Antiseptic  System  of  Treat- 
ment, by  Joseph  Lister,  F.R.fi  ,  Ldin.,  1870;  Obser- 
vations on  Liqrature  of  Arteries  on  the  Antiseptic 
System,  by  Joseph  Lister,  F.R.S.,  Edin.,  1870; 
Hiilmes's  System  of  Surgery,  2nd  edit.  vol.  v.  1871, 
article  "  Amputfition,"  by  Prof.  Lister;  On  the  Use 
of  Chlor.de  of  Zinc  in  Surgical  Operations  and 
injuries,  by  Campbell  De  Mort/an,  F.K.S.,  Brit,  and 
For.  Med.  Chir.  Rev.  1866;  Various  papers  hy  Lister 
and  others  in  Lancet,  Jan.  1,  1870;  March  16,  1867; 
Sept.  21,  18fi7;  March  23,  1867;  May  2,  1868  ;  Med. 
Times  and  Gaz.,  Jan.  22,  1870;  April  29,  1871 ;  Brit. 
Med.  Jour.  Oct.  31,  Nov.  14,  1868;  Pasteur.  rsSj. 

10.  Expectation.— GUiem  Harvey,  [54]';  btahl, 
[54] ;  Hoffmann,  [56] ;  Vitet,  [54] ;  J.  Forbes,  [54]. 

11.  fl/00fHe/«ng.— Hippocrates,  .52;  Cclsus,  [55]  ; 
Oaicn,  53  ;  Hotalli,  De  Curatione  per  Sanguinis  Mif- 
8ipneni,Aiitvrrpia;,1583  ;  Willi8,[55] ;  Sydenham,  [55] ; 
Pitcairn,[55];Quesnay,[55];Rutherf,rd,[56];  Hunter, 
[561 ;  Cullen,  [56] ;  J.  Burns,  [.56] ;  J.  Thomson,  r5P>l 
Armstrong,  [56] ;  Elliotson,  [57];  A.  Cooncr,  [56  • 
Ahernpthy,  [50] ;  Craigie,  [56] ;  MaciUvain,'[57I ;  Ali.! 

[P.U-  ''^'["•"•'all  Hall,  [57]  ;  Porzio,  [62^  ;  Htahl, 
IB2J ;  Gideon  Harvey,  [59]  ;  George  Thompson,  [621  • 
W.  O.  Markham,  (62];  Robert  Williams,  [60]  ;  GooclV 
[60] ;  Broussnis  (  Theory  and  Practice,  trans  Lond' 
1825) ;  Copland,  [59] ;  T.  Watson,  [59] ;  R.  Ferguson' 
I5r  ;  R.  Lee,  [59] ;  Todd,  [60] ;  G.  W.  Balfour,  [60  ■ 
•J.  Hughes  Bennett,  [60] ;  Ghristison,  [61] ;  LaycockJ 
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Q.  Journ.  Feb.,  1863  ;  Prof.  O.  Connor,  it,,  (adiocntes 
moderate  bleeding)  ;  Rush,  Med.  Inquiries  and  Obs 
Philadelphia.  1798,  vol.  iv.  (defence  of  blood-lcttinn)' 
W.  T.  Gairdner,  On  Blood-letting,  &c.,  Kdinbufgh 
Med.  Journ.,  vol.  iii.,  1858  (defends  bleeding); 
Ziemssen,  quoted  ib.,  vol.  iv.  p.  379  (gives  dale  of 
supposed  asthenic  periods);  H.  Kennedy,  ib.,  p. 
624  (defends  bleeding)  ;  John  B.  Beck,  On  Infant 
Therapeutics,  2nd  ed..  New  York,  1855  (approves  of 
blood-letting)  ;  J.  H.  James,  On  Inflammation, 
Bleeding,  &c..  Load.,  1867  (defends  change  of  type 
and  bleeding). 

12.  CoW.— Esmnrch,  [63];  Arnott,  [63];  Currie, 
[63]  ;  Bateman,  [63]  ;  Wilson  Fox,  [64];  J.  E.  Stock, 
M  D.,  On  Cold  as  a  Remedy,  Lnnd.,  1805. 

13.  Hunterian  Ligature  of  Arteries  and  Compres- 
sion.—TVte  Hunterian  Ligation  of  Arteries,  to  relieve 
and  prevent  Destructive  Inflammation,  by  Henry  F 
Campbell,  M.D.,  Prof,  of  Anat.  in  the  New  Orleans 
School  of  Med.,  and  during  the  war  Con.sulting  Surg, 
to  the  Georgia  Hospital,  Richmond,  Va.  1866;  Gazette' 
des  H6pitaux,  1867,  p.  114  (M.  Nelaton) ;  pp.  545, 
557  (Signor  Vanzetti);  American  Journal  of  Science 
April  1868.  Lancet,  18!i7,  Dec.  7  (Neudorfer);  1869, 
vol.  il.  p.849(Z>r.  Tschaussoio  On  Modilicalions  of  In- 
flaming Process  by  Ligation,  &c.) ;  Clinical  Society's 
Transactions,  vol.  ii.  p.  61  (Moore's  acupressure 
case);  p.  37  (Little's  case  of  lig.  of  fem.,  commu- 
nicated by  Maunder) ;  Med.  Times  and  Gazette,  vol. 
ii.  1870,  p.  239  (Reeves  and  Maunder). 

14.  General  and  Special  Remedies. —M&VTy&M  [65  [• 
Huxham,  [Q5] ;  Latham,  [65J  ;  Dover,  [66] ;  VVeber 
[67]  ;  C.  De  Morgan,  [68]  ;  Robert  Hamilton,  [681  ; 
Plummer,  [69];  M'Grigor.  69  (Malaria,  Bark,  &c.); 
Torti,  43,  Therapeutice  Specialis,  Mutiny,  1730,  lib 
IV.  cap.  5  ;  Alibert,  43  ;  H.  Holland,  48  ;  Lancisi,  48  ; 
Dumas,  48;  R.  R.  Good,  49  ;  E.  Hare,  [69j  ;  Miiizi,  38 


Furneaux  Jordan,  [73];  Laycock,  [75];  Chapmai' 
[7oJ  ;  Brown  S^quard,  [76.]  ' 

IODINE.  Tlie  following  are  the  formulte 
recommended  by  Brera: — 1.  Tincture  of  iodiiie, 
made  hy  dissolving  4B  grains  of  pure  iodine  in  an 
ounce  of  alcohol.  The  dose  for  adults  is  from  5 
to  20  drops,  three  times  a  day.  The  linctare  is 
subject  to  decomposition,  and  should  therelore  be 
used  fresh.  Dr.  Manson's  tincture  contains  one 
drachm  of  iodine  in  3  iiss.  of  rectified  spirit. 
Of  this  he  commonly  prescribes  thirty  minims 
thrice  a  da}-.  Mr.  Buchanan  puts  5j.  of  iodine 
to  5  iij.  of  rectified  spirit,  and  prefers  the  external 
to  the  internal  use  of  tlie  medicine,  as  more  effica- 
cious and  less  likely  to  create  nausea  and  other 
unpleasant  symptoms.  He  has  often  observed 
that  when  desquamation  of  the  cuticle  and  great 
itching  followed  the  external  application  of  the 
tincture,  the  parts  received  more  benefit  than 
when  the  cuticle  reta'.ned  its  natural  appearance 
{On  Diseased  Joints,  p.  80.)  2.  Pills  of  iodine, 
made  by  f.irming  one  grain  of  iodine  into  two  pills' 
with  elder-rob  and  liquorice-root;  one  to  be  taken 
every  morning  and  evening.  3.  Iodine  ointment, 
made  by  mixing  a  drachm  of  pure  iodine  with  an 
ounce  of  lard,  or  half  a  drachm  of  hydriodato  of 
potass  with  an  ounce  and  a  half  of  lard  ;  of  the 
former,  about  a  scruple,  of  the  latter,  a  bit  about 
as  large  as  a  filbert,  may  be  rubbed  on  the  part  to 
which  it  is  intended  to  be  applied.  Dr.  Manson' 
ointment  has  5ss.  of  the  hydriodate  to  nn  ounce  of 
laid.  A  Soluliou  of  the  iodttrntted  hydriodulo  of 
potass,  made  by  dissolving  3()  grs.  of 'the  hydrio- 
date and  10  grains  of  pure  iodino  in  10  drachms 
of  water.  The  dose  sliould  not,  at  first,  be  niuro 
than  five  or  six  drops,  tlirco  times  a  day 
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In  administering  iodine,  caro  must  be  taken 
not  to  combine  it  with  substances  calculated  to 
decompose  it.  The  liquid  preparations  are  gene- 
rally given  by  Dr.  Coindet  in  syrup  and  ^^ater. 
When  ill  effects  arise  from  its  too  violent  ope- 
ration, such  as  pains  in  the  stomach,  chest,  bowels, 
defective  vision,  loss  of  sleep,  palpitations,  tremors, 
convulsions,  &c.,  or  even  inconveniences  of  a  less 
dangerous  kind,  the  medicine  should  be  imme- 
diately discontinued.  Iodine  has  obtained  con- 
siderable reputation  for  its  efficacy  in  bronchocele, 
scrofula,  v  rious  chronic  tumours,  diseased  joints, 
enlargements  of  the  breast,  bursa,  mucosse,  tes- 
ticle, &c. 

[Iodine  (lochim)  is  reputed  a  powerful  alterative, 
that  is,  a  medicine  which  usually,  without  sensible 
operation,  induces  such  a  change  in  the  nutrition 
of  the  body  as  eventually  to  restore  healthy  func- 
tion. It  thus  acts  as  a  resolvent  in  various  chronic 
maladies  accompanied  with  induration  or  enlarge- 
ment, as  in  thickening  of  membranes  such  as  the 
periosteum,  and  in  benign  tumours. 

It  has  been  found  beneficial  in  scrofulous  dis- 
eases, visceral  and  glandular  enlargements  dis- 
appearing under  its  use.  Thus,  in  the  chronic 
mammary  tumour  described  by  Sir  A.  Cooper,  it 
has  proved  of  service,  alleviating  pain  and  keeping 
the  disease  in  check.  In  indurated  enlargement 
of  the  parotid,  of  the  testicle  and  of  the  lymphatic 
glands,  it  has  been  found  a  valuable  medicine.  It 
lias  been  extolled  as  a  remedy  for  bronchocele  ; 
here  the  morbid  growth  generally  diminishes  under 
its  use,  but  seldom  subsides  altogether. 

In  checking  or  controlling  the  ulcerative  process, 
iodine,  according  to  Mr,  Key,  is  one  of  the  most 
powerful  remedies  we  possess: — "  The  most  active 
phagedenic  ulcers  that  threaten  the  destruction  of 
parts,  are  often  found  to  yield  in  a  surprising 
manner  to  the  influence  of  this  medicine,  and  to 
1  ■  on  a  healthy  granular  appearance."  (^Med. 
CJiii:  Trews.,  vol.  xix.) 

Iodine  and  its  preparations  have  been  employed 
advantageously  in  chronic  skin  diseases,  in  old 
ununited  fractures,  in  order  to  promote  the  depo- 
sition of  ossific  matter,  in  syphilitic  affections  of 
the  bones  and  adjunct  textures,  as  also  in  caries. 
There  can  be  no  doubt  that  in  constitutional 
syphilitic  affections,  such  as  the  hard  periosteal 
node,  iodide  of  potassiimi  exerts  a  powerful  ir.- 
ffuence  in  abating  pain  and  swelling.  Overbeck, 
a  German  author,  ascribes  its  efficacy  in  such  cases 
to  its  solvent  action  on  the  albuminous  deposit 
occurring  in  the  syphilitic  dyscrasy. 

As  a  topical  remedy,  iodine  in  the  form  of 
tincture  has  been  resorted  to  successfully  in  lupus. 
By  applying  it  not  only  to  the  ulcerous  suiface. 
but  to  the  parts  around,  the  process  of  ulceration 
is  generally  stopped,  and  cicatrisation  takes  place. 
It  has  in  like  manner  been  employed  in  the  in- 
stance of  chilblains,  erysipelas,  inflan.ed  absorbentr., 
carbuncle,  whitlow,  diseases  of  joints,  neuralgia. 
Where  it  is  desirable  to  avoid  discolouration  of 
the  skin,  an  ammoninted  tincture  according  to  the 
subjoined  formula,  will  be  found  an  available  sub 
stitute  for  the  ordinary  tincture  : — Ry.  lodi,  5ij.; 
Potass.  lodi,  3iv.  ;  Sp.  Vin.  rect.,  ."iij.  5ii.  ; 
Liq.  Ammonia;,  ^vj.  3iv.  In  the  treatment  ol 
housemaid's  knee,  Mr.  Rod  well  speaks  highly  ol 
keeping  a  strong  solution  of  iodide  of  potassium 
constantly  applied  to  the  part,  rest  being  enjoined. 
"By  this  means  the  swelling  is  said  to  subside 


more  rapidly  than  under  any  other  mode  of  treat- 
ment."   (Med.  Times,  vol.  xxi.  p.  144.) 

A  powerful  escharotic  is  formed  by  dissolving 
60  grains  of  iodine  <ind  the  like  quantity  of  iodide 
of  potassium  in  120  grains  of  glycerine.  In  lupus 
and  secondary  sypiiilitic  ulcers  tliis  is  to  be  laid  on 
the  surface,  and  covered  with  a  thin  layer  of  gutta- 
percha, and  allowed  to  remain  from  one  to  twenty- 
four  hours,  according  as  the  patient  can  bear  it. 
When  removed  it  is  to  be  replaced  by  a  cold 
poultice. 

Iodide  of  potassium  orof  sodium  maybe  exhibited 
in  the  dose  of  from  three  to  ten  grains,  twice  or 
thrice  daily,  dissolved  in  from  two  to  four  ounces 
of  water,  about  a  touple  of  hours  after  a  meal. 
The  addition  of  half  a  drachm  of  aromatic  spirit  of 
ammonia  to  each  dose  tends  to  promote  its  effi- 
cacy. Iodide  of  ammonium  may,  in  like  manner, 
be  administered  in  doses  of  from  three  to  five 
grains.  Where  the  patient's  constitution  is  en- 
feebled, the  iodide  may  be  exhibited  in  some 
bitter  infusion,  or  in  decoction  of  Sarsaparilla.  It 
may  also  be  given  in  combination  with  cod-liver  oil. 

The  Iodide  of  Potassium  is  the  preparation  in 
ordinary  use.  It  is  better  to  begin  with  doses  of 
two  or  three  grains  thrice  daily,  and  to  increase  the 
quantity  by  the  addition  of  a  grain  to  the  dose 
every  five  or  six  days,  till  doses  of  ten  or  fifteen 
grains  have  been  reached.  If  continued  too  long 
in  the  same  dose  it  loses  its  effect,  and  in  this  way 
its  full  beneficial  influence  is  often  missed  and  the 
remedy  discredited  without  sufficient  cause.  Again, 
if  given  in  too  large  doses  at  first  it  is  apt  to  dis- 
agree, and  to  produce  headache  and  feverishness 
with  running  from  the  eyes  and  nose,  all  the 
symptoms,  in  fact,  of  acute  coryza,  and  even 
occasionally  salivation.  In  persons  peculiarly 
sensitive  to  these  influences,  the  iodide  of  sodium 
may  be  substituted  with  advantage  for  the  iodide 
of  potassium,  as  being  less  irritating  find  more 
readily  tolerated,  but  even  with  this  it  may  be 
necessary  sometimes  to  begin  witli  not  more  thaa 
half  a  grain  or  a  grain  for  a  dose. 

In  the  British  Pharmacopceiaare  contained  three 
preparations  of  iodine,  namely,  liniment,  tincture, 
and  compound  ointment.  These  may  be  advan- 
tageously employed  in  various  cases  of  enlargement, 
and  affections  of  the  periosteum  and  joints.  The 
linementura  lodi  is  a  rather  powerful  irritant, 
and  must  not  be  used  too  freely,  or  it  will  cause 
severe  vesication.  The  liniment  contains  2^  ounces 
of  Iodine  to  the  pint,  and  is  five  times  stronger 
than  the  Tincture. 

Tincture  of  iodine,  pure  or  diluted  with  water, 
is  now  the  approved  injection  in  the  treatment  of 
hydrocele.  (See  IIvdhocele.)  It  is  likewise  used 
for  injecting  into  sinuses,  so  as  to  induce  contraction 
and  obliteration  ;  into  the  cavity  of  serous  cysts  for 
the  same  purpose  ;  and  into  dropsica  joints,  in 
order  to  promote  absorption  and  check  further 
effusion.]  Alexander  Urc. 

BiBLiooRAPHY.— See  Brera,  Sapgio  Clinico  suU' 
loiiio,  e  sulle  differenti  sue  combin.izioni,  Padua, 
1822;  R.  Coindet,  On  the  Uffects  of  Iodine  in 
Uronchocile  and  Scrofula;  a  trnnslution  of  Ins  thiee 
Memoirs,  by  Dr. ./.  R.  Johnson,  Lond.  I82I ;  W.  T. 
Galrdner,  lissny  on  tlie  Kfftcts  of  Iodine  on  the  Hu- 
man Constitution,  Lond.  1824  ;  Medical  Hesearclies 
on  the  Klfects  of  Iodine,  l)y  Alex.  Maiison.  8vo.  Lond. 
1825  G.  A.  Lugol,  Mc'm.  sur  I'Lmploi  de  I'lodo 
dans  Ics  Maladies  scrofuleuscs,  Svo.  I'ans,  1829  ; 
E.  0.  Ilocken,  On  the  Comparative  Value  of  the  Vtc- 
parations  of  Mercury  and  iodine,  Kdin. 
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INTESTINAL  CONCRETIONS. 
INTESTINAL  CONCRETIONS.  {GaUro- 
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inleslinal  coKcrelions.)    Comprehending  under  this 
head  both  gall-stones  and  intestinal  concretions, 
an  interesting  subject  presents  itself,  certain  parts 
I     of  which  have  been  chiefly  elucidated  in  modern 
times.    When  the  concretions  voided  are  numer- 
ous, they  are  generally  gall  stones.     Thus,  Dr. 
Coe  relates  an  instance  in  which  several  were 
voided  in  one  day.     In  the  same  short  time, 
Peterniann  knew  of  7'2  being  discharged  from  one 
individual;  Birch,  100;  Barbette,  Sloane,  and 
Vagel,  200;  and  Russell,  400.    A  patient,  under 
the  care  of  Vow  Sarsten,  had  voided  200,  and  was 
still  continuing  to  expel  others.    Riverius  speaks 
of  another  patient  who  had  voided  calculi  from 
the  bowels  for  several  years  whenever  Jie  went  to 
stool.     Fernelius  likewise  adverts  to  cases  in 
which  the  concretions  evacuated  w  ere  innumerable 
{Pathol,  lib.  vi.  cap.  0).    Alvine  concretions  are 
of  various  sizes.    Most  of  them  are  not  larger 
than  a  pea  or  nut  ;  but  others  are  as  large  as  an 
orange,  and  weigh  four  pounds.     (See  Munro's 
Morbid  Anat.  of  the  Human  Gullet,  &c.  ;  and 
Med.  Chir.  Joitrn.,  vol.  iv.  p.  1 1 8).  Morgagni  saw 
one  which  equalled  in  size  a  moderate  finger,  and 
Gooeli,  Guettard,  Huermann,  Mareschal, "(Jo«r«. 
de  I' Acad.  Royale  da  Chi.  t.  iii.  p.  55)  and  others, 
have  seen  concretions  of  this  nature,  which  were 
too  bulky  to  pass  out  of  the  rectum  without  sur- 
gical aid.    In  certain  e.Yamples  recorded  by  Huer- 
mann and  Mareschal,  the  passage  of  the  concretion 
outwards  lacerated  the  sphincter  ani.  Horstius 
speaks  of  one  concretion  which  was  as  large  as  an 
apple  (Epist.  I.  ii.  sect.  2.  Opp.  ii.  p.  237),  and 
Marcellus  Donatus,  Schwind  {Schmtclier' s  Venn. 
Schri/ten,  vii.  p.  129),   Hooke,  Vennette,  and 
Hecquet,  give  the  particulars  of  other  examples, 
in  which  the  concretions  discharged  were  as  large 
as  a  hen's  egg.    Mr.  C.  White  extracted  two 
Irom  the  rectum,  which  were  nearly  as  big  as  the 
m  {Cases  in  Surrjcrij,  p.  18);  and  in  a  boj%  who 
had  died  in  an  emaciated  state,  after  continued 
pain  in  the  abdomen,  attended  with  frequent  at- 
tacks of  ileus,  Mr.  Hey  found  in  the  transverse  arch 
of  the  colon  so  large  a  concretion,  that  it  could  not 
pass  any  farther  along  the  bowel,  and  appeared  to 
have  been  the  sole  cause  of  death.    {Practical  Obs. 
in  Surgery,  p.  509,  ed.  2.)    An  analogous  case  is 
reported  by  White  (p.  28.)    Duhamel  saw  a  con- 
cretion which  had  been  discharged,  and  was  two 
inches  and  a  half  in  length,  one  inch  and  a  half  in 
diameter,  three  inches  and  a  half  in  circumference, 
and  weighed  three  drachms  and  a  half.  But, 
judging  by  their  weight,  how  much  larger  those 
must  have  been  which  were  seen  by  Schroekius 
and  Lettsom,  and  weighed  ten  drachms  ;  that  re- 
ported by  Dola;iis,  which  weighed  two  ounces;  that 
recorded  by  Orteschi,  which,  besides  weighing  two 
ounces,  two  drachms  and  a  half,  was  eight  inches 
m  circumference,  and  was  taken  out  by  force  ; 
that  recorded  by  Schaarschmidt,  which  weiglied 
lour  ounces  ;  and  lastly,  the  specimen  cited  by 
i;iouquet  (Literatura  Med.  Dig.  vol.  i.  p.  171) 
the  weight  of  which  is  alleged  to  have  been  half  a 
pound.    {Samml.  Med.  Wahrnehm.  b.  ix  p  2.31  ) 
It  IS  observed  by  Rnbini,  that  although  examples 
01  alvine  concretions  being  discharged  by  vomit- 
ing are  not  so  frequent  as  the  foregoing  cases,  yet 
tney  are  tolerably  numerous.     Many  of  ihcm 

cT  }"'a\  '"H"'"*^  Schenck,  and  others  are 
collected  by  Breyn  (P/«7.  Trans.  No.  -179)  •  bv 
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Orteschi  1.1  his  journal;  by  Moreali  {DelV  Uscita 
I  fl"""  P"'tra,per  la  Via  del  Esophago,  Modena, 
1/81);  by  Borseri  ;  and  by  a  long  list  of  other 
writers,  whose  names  and  publications  are  specified 
by  Plouquet.    {Lit.  Med.  Dig.  art.  Calculns  Vo- 
iiiiftcs,  ^c.)    Wkh  this  class  of  substances  may 
also  be  arranged  those  concretions,  which  are 
found  upon  dissection  cither  in  the  intestines  or 
stomach,  whence,  probfvbly,  in  time,  they  might 
have  been  expelled.    Facts  of  this  description  are 
recorded   by  Portal,  Vicq  d'Azyr,  Jacquinelle, 
Chandron,  &e.    The  cases  recited  by  White  and 
Hey,  in  which  the  colon  was  completely  obstruct- 
ed, I  have  already  mentioned  ;  and  to  these  may 
be  added  the  instance  quoted  by  Rubini,  in  which 
Meckel  found  the  jejunum  entirely  blocked  up  by 
a  similar  substance.  {See  Peiisieri'mlta  varia  Ori- 
ginc  e  Naturu  de  Corpi  calcolosi,  che  vengono  talvolta 
espulsi  dal  Tuho  gaslrico,  Mcmoria,  p.  5  and  6,  4  to 
Verona,  1808.) 

With  respect  to  the  origin  of  alvine  concretions, 
whether  discharged  from  the  alimentary  canal  up- 
wards or  downwards,  some  of  them  appear  to  be 
formed  in  that  canal  itself,  while  others  pass  into 
it  from  other  situations  ;  and  they  all  admit  of 
being  distinguished  according  to  the  place  of  their 
origin  and  formation  into  three  kinds  :  \.  hepatic, 
or  biliary;  2.  gastric,  or  intestinal;  and  3.  (what 
Rubini  terms)  mixed,  or  hepatico-gastric.  Hepatic 
alvine  concretions,  as  the  name  applies,  are  derived 
from  some  point  of  the  hepatic  system  :  the  gastric, 
or  intestinal,  are  formed  within  the  alimentary 
canal;  and  the  mixed  commence  in  the  hepatic 
organs,  but  afterwards  get  into  the  bowels,  where 
they  acquire  an  increased  size. 

The  accuracy  of  the  preceding  statement  is  but 
trivially  affected  by  the  observation  of  the  late  Dr. 
Marcet,  that  he  on^e  found  a  stone  in  the  ali- 
mentary canal,  which  came  from  the  urinary 
passages:  a  communication  existed  between  them, 
the  rectum  being  imperforate.  Here  also,  it 
should  likewise  be  remembered,  that  some  con- 
cretions are  formed  of  substances  swallowed,  and 
afterwards  cemented  together  and  accumulated  in 
such  masses  as  to  obstruct  the  bowels,  and  create 
dangerous  effects,  as,  for  instance,  mustard  seed, 
chalk,  magnesia,  and  carbonate  of  iron.  ' 

If,  when  carbonate  of  iron  is  prescribed,  the 
bowels  are  not  kept  open,  large  masses  of  i't  are 
apt  to  collect  in  the  large  intestines.  Dr.  Elliotson 
attended  a  man,  who  took  two  pounds  of  it  every 
day  forseveral  days  when  labouring  under  tetanus, 
and  large  lumps  of  it  were  regularly  discharged] 
covered  with  mucus,  and  without  any  pain,  because' 
their  passage  was  facilitated  with  clysters.  The 
patient  under  Dr.  Elliotson,  who  took  carbonate  of 
iron, if  he  neglected  to  keep  his  bowels  open,  used  to 
find  his  rectum  become  dry  and  distended  ;  and 
on  one  occasion,  a  shovelful  was  found  in  his  bed' 
which  he  had  amused  himself  day  and  night  in 
removing.  {See  Elliotso7i's  Lectures,  Med.  Gaz  for 
1832-33,  p.  598.) 

Some  hepatic  concretions  cannot  pass  from  the 
place  of  their  origin  into  the  intestines,  but  only 
such  as  are  situated  in  the  hepatic  duct,  or  its 
main  branches,  in  the  gall-bliidder,  the  cvstic 
duct,  or  the  ductus  choledochus.  When  their 
size  is  not  disproportionate  to  the  diameter  of  the 
ducts,  they  pass  with  facility ;  but,  when  their  di- 
mensions arc  larger  than  those  ducts  can  naturally 
admit,  the  latter  become  stretched  and  dilated 
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whence  arise  the  sharp  pains  and  colic  wliich 


attend  the  disorder,  analogous  to  the  suiTerings 
produced  by  the  descent  of  large  calculi  from  the 
kidneys  to  the  bladder.    The  reality  of  these  di- 
latations of  the  hepatic  ducts  is  proved  by  dis- 
section.    Heister  found  the  orifice  of  the  ductus 
choledochus,  wliich  is  usually  very  small,  so  much 
enlarged  that  it  could  receive  a  finger  ;  and  Vicq 
d'Azyr  saw  this  duct  enlarged  through  its  whole 
extent  in  a  similar  degree.  {Hist,  de  la  Socike 
Royale  de  Mcdecine,  an  1779,  p.  229.)  Galeazzi, 
in  dissecting  a  body,  found  the  ductus  choledochus 
so  dilated,  that  it  resembled  a  kind  of  bag,  in  which 
several  calculi  were  included.     Mr.  Thomas  has 
likewise  seen  two  cases,  in  which  the  point  of  the 
the  fore  finger  readily  passed   from  the  duode- 
num into  the  the  gall-bladder.     (See  Med.  Chii: 
Trans,  vol.  vi.  p.  105.)     Morgagni  saw  this  duct 
in  one  instance  large  enough  to  hold  a  couple  of 
fino-ers,  and  he  quotes  many  similar  instances 
from  Bezold,  Trew,  Verney,  and  others.  We 
may  conceive  how  dilated  this  tube  must  have 
been  in  a  case  recorded  by  Richter;  where,  though 
it    was  not  completely    obstructed,    a  calculus 
weighing  three  ounces  and  a  half  was  lodged 
Avithin  it.    {Riihini,  Op.  cit.  p.  7 — 10.) 

With  regard  to  those  concretions  which  are 
distinguished  by  the  epithet  gastric  or  intestinal, 
some  are  formed  in  the  stomach,  the  rest  in  one 
or  other  of  the  intestines.     Some  are  only  partly 
formed  in  the  digestive  tube,  having  a  nucleus, 
which  is  usually  some  substance  which  has  been 
swallowed,    round  which  certain  matters  accu- 
mulate and  crystallise,  though,  without  the  ac- 
cidental introduction  of  the  nucleus,  no  concretion 
at  all  would  have  been  formed.    Other  intestinal 
concretions  are  entirely  produced  in  the  intestinal 
canal.     {Andral,  Precis  Elemen.  d''Anat.  Pathol. 
t.  ii.  p.  162.)    They  remain  for  a  greater  or  less 
period  in  the  place  of  their  formation,  according 
as  they  happen  to  be  lighter  or  heavier,  smoother 
or  rougher,  more  or  less  adherent,  or  as  local 
or  general  circumstances  are  more   or  less  fa- 
vourable to  their  retention  or  expulsion.  Some- 
times, they  continue  undischarged,  until  they 
have  attained  a  very  considerable  size.    In  par- 
ticular instances,  instead  of  remaining  constantly 
in  one  place,  they  successively  pass  through  the 
whole  intestinal  tube,  lodging  at  different  points 
for  a  greater  or  a  less  time.     The  alvine  con- 
cretion, of  which  Mare'schal  has  given  an  account, 
was  some  years  in  traversing  all  the  convolutions 
of  the  bowels.     These  gastric  or  alvine  con- 
cretions, which  are  very  common  in  animals,  are 
less  frequent  in  the  human  subject,  as  is  proved 
by  the  observations  of  Fourcroy  and  Vauquelin, 
inserted  in  their  valuable  essay  on  this  subject  in 
'  the  Annalcs  da  Museum  Nationale  d'llistoire  Na- 
turelle  de  Paris.    In  the  horse,  they  are  some- 
times of  an  enormous  size,  as  we  may  learn 
from  an  instance  on  record,  in  which  the  con- 
cretion weighed  thirteen  pounds.  {Voigl,  Magazin 
fur  das  Neueste  der  Nattirhmdc,  b.  iii.  p.  570.) 

As  for  the  third  species,  which  Rubnii  names 
viicncd,  or  hepatico-gastric,  they  have  their  begin- 
ning in  the  hepatic  organs,  and  augment  in  t he 
intestinal  tube.  Here,  if  the  extraneous  body  be 
detained,  and  the  contents  of  the  bowels  have  a 
disposition  to  become  thickened  and  condensed 
round  it  as  a  nucleus,  it  may  be  rendered  larger 
by  additional  strata  of  matter,  and  would  increase 


sine  fine,  if  a  stop  were  not  put  to  the  augmentation 
by  the  narrowness  of  the  canal,  or  an  effort  made 
for  the  expulsion  of  the  concretion.     The  crys- 
tallised   appearance  of  alvine  concretions  is  ge.- 
nerally  so  conspicuoiis,  that  it  did  not  escape  the 
attention  of  several  of  the  old  writers,  as  we  may 
convince  ourselves  by  referring  to  the  works  of 
Corn.  Gemma,  Greisel,  Baglivi,  Scultetus,  &c. 
It  was  noticed  by  Haller  in  his  Elementa  Phi- 
siologiw,  vol.  vi.,  and  by  Morgagni  in  \i\&EpisL  37, 
de  sedibus  at  causis,  &c.     If,  says  Rubini,  these 
crystallisations  arc  not  always  plainly  visible,  dis- 
tinct, and  regular,  this  depends  either  upon  then: 
imperfection  ;  the  heterogeneous   nature  of  the 
accumulated  matter  ;  or  particularly  unfavourable 
circumstances,    which  would  equally  affect  the 
process  of  crystallisation  out  of  the  bodj'. 

Now,  as  all  crystallisations  depend  upon  the 
fluids  in  which  they  form,  and  from  which  they 
receive  their  crystallising  elements,  it  must  be 
evident  that,  inasmuch  as  the  fluids  of  the  hepatic 
organs  differ  in  their  constituent  principles  from 
the  fluids  contained  in  the  intestinal  canal,  the 
concretions,  produced  in  the  first  system,  must 
differ  from  those  originating  in  the  second  ;  whilst 
the  hepatico-gastric  calculi  will  combine  the  na- 
ture and  properties  of  both  together. 

The  fluid  from  which  hepatic  concretions  are 
formed  is  unquestionably  the  bile,  either  sotne  or 
all  its  ingredients  entering  into  their  composition. 
Indeed,  previously  to  the  new  chemical  doctrines, 
hepatic  calculi  were  generally  considered  as  being 
simply  condensed  indurated  bile. 

From  investigations  made    in  more  modern 
times,  however,  when  the  art  of  analysis  has 
attained  a  precision,  of  which  the  old  chemistry 
was  not  susceptible,  it  appears,  that,  although  hu- 
man biliary  calculi  yield  the  same  products  as  the 
bile,  there  is  contained  in  them  more  or  less  of  a 
peculiar  substance,  which  was  considered  hy  the 
celebrated  Fourcroy  to  be  adipocire  (Mem.  de 
I' Acad,  des  Sciences,  1789,  p.  323),  or  a  substance 
very  similar  to  spermaceti,  but  which  has  since 
been  proved  to  be  cholesterine.  '  This  differs  from 
spermaceti  in  requiring  a  temperature  of  278 
Fahr.  for  fusion,  and  by  not  being  convertible 
into  soap,  when  digested  in  a  solution  of  potash. 
The  presence  of  this  substance  in  tlie  concretion 
is  of  such  importance,  that,  when  it  is  abundant, 
and  in  large  proportion,  the  calculus  is  regular 
and  the  crystallisation  well  finished;  and,  when 
it  is  in  small  quantities,  the  crystallisation  is  con- 
fused and  disordered,  the  calculus  only  exhibiting 
an  irregular  misshapen  concretion,  more^  like  a 
clot  than  true  crystals.    According  to  Chevreul, 
biliary  concretions'  in  general  are  composed  of  the 
yellow  colouring  matter  of  the  bile  and  cho- 
lesterine, the  latter  predominating,  and  being 
sometimes  in  a  state  of  purity;  "and,"  saj-s  Dr. 
Turner,- "I  have  had  frequent  opportunities  of 
satisfying  myself  of  the  accuracy  of  this  observa- 
tion.'' (See  Tumor's  Elem.  of  Chemistry,  p.  922, 
ed.  4.)  .  „  . , 

AVhile  the  hepatic  system  contains  a  ffuid 
which  is  always  nearly  of  the  same  quabt)-,  viz. 
the  bile  ;  the  alimentary  canal,  as-Rubini  ohaerves, 
contains  a  hundred  different  fluids,  and  is  con- 
tinually occupied  by  substances  of  vanoiis  na- 
tures, kinds,  and  properties,  consisting  of  food, 
drink,  and  diverse  secretions.  All  the  principles, 
which  are  to  serve  for  the  formation  and  renewal 
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of  the  ditterent  species  of  living  solids,  and  of  the 
many  kinds  of  fluids,  at  first  remain  more  or  less 
time  in  the  iiliment.iry  canal,  and  there  undergo 
peculiar  changes.    All  the  principles,  which,  under 
difterent  circumstances,  may  contribute   to  the 
production  of  morbid  concretions,  either  in  the  eall- 
bladder,  the  urinary  bladder,  the  kidneys,  or  in  any 
other  part  of  the  body,  where  they  ever  occur, 
pass  at  first  into  the  intestinal  canal,  where  they 
continue  for  some  time.    Such  a  multiplicity  of 
principles,  disposed  to  crystallise,  and  be  converted 
into  calculi,  would  almost  daily  produce  these 
concretions  in  the  bowels,  were  there  not  many 
circumstances  which  counteract  this  tendency,  as, 
for  instance,  exercise,  the  incessant  motion  of  the 
matter  itself  along  the  intestinal  tube,  the  variety 
of  these  elements,  whereby  their  natural  tendency 
to  unite  is  disturbed,  and  the  decomposing  and 
recomposing  influence  of  the  gastric  secretions, 
whereby  parts  are  united,  disposed  of,  dissolved, 
and  analogous  matter  kept  divided,  &c.  But, 
whenever   these  circumstances  are  not  actively 
operating,  as  may  be  the  case  in  a  noose,  or  fold 
of  the  bowels,  or  in  some  preternatural  cyst  be- 
longing to  them  ;  whenever  the  intestinal  fluids 
undergo  such  an  alteration,  that  the  production  of 
these  concretions  cannot  be  prevented  ;  or  lastly, 
whenever  some  favourable  circumstance,  such  as 
an  extraneous  nucleus,  forms  a  centre  of  reunion 
for  particular  elements;  then  the  saline  matter, 
which  is  most  disposed  to  crystallise,  and  the 
earthy  and  mucilaginous  substances,  &c.  are  at- 
tracted together,  and  produce  more  or  less  perfect 
crystallisations. 

Some  specimens,  contained  in  the  Edinburgh 
Museum,  were  carefully  examined  by  Dr.  T. 
Thomson  ;  they  at  first  swam  in  water,  but  after- 
wards sunk;  the  specific  gravity  varying  from 
1"376  to  1-540.  Cold  water  acquired  from  them 
a  brownish  tinge,  and  took  up  albumen,  which 
separated  in  white  flakes  by  boiling.  There  was 
also  a  peculiar  brown  substance,  at  first  dissolving 
in  water,  but  rendered  nearly  insoluble  by  slow 
evaporation  :  soluble  in  alcohol  ;  ana  most  nearly 
resembling  vegetable  extract.  The  specimens  like- 
wise contained  chloride  of  sodium,  crystallising  on 
spontaneous  evaporation  of  the  water  ;  phosphate 
of  lime,  precipitated  by  ammonia  ;  sulphate  of  soda 
in  minute  proportion  ;  and,  perhaps,  sulphate  of 
lime.  Alcohol  dissolved  the  peculiar  brown  matter 
and  some  of  the  salts;  caustic  potash,  the  albumen, 
brown  matter,  and  perhaps  some  of  the  salts  ;  and 
hydrochloric  acid,  a  proportion  of  phosphate  of  lime. 
After  all,  there  remained  a  peculiar  substance, 
having  the  colour  and  texture  of  the  calculus  ;  in 
very  short  threads,  light,  resembling  cork,  or  rather 
agaric  ;  tasteless,  insoluble  in  water,  alcohol,  ether, 
potash-ley,  and  hydrochloric  acid;  being  blackened, 
and  partly  reduced  to  charcoal  by  sulphuric  acid  ; 
slowly  dissolving  by  heat  without  effervescence,  in 
nitric  acid  ;  and  leaving  on  evaporation  a  whitish 
residue,  of  bitter  taste,  and  imperfectly  soluble  in 
water  ;  burning  with  a  bright  flame  ;  but  diftbring 
iron,  all  other  animal  and  vegetable  substances 
iiitherto  examined,  and  distinguishable  from  wood, 
Uy  Its  insolubility  in  potash-ley.  The  calculi  con- 
sisted of  alternate  layers,  or  intimate  mixtures  of 
this  substance  and  phosphate  of  lime,  to  which  the 
a  bumen  and  brown  matter  served  as  a  cement,  the 
other  substances  being  in  small  proportions.  Phos- 
pnate  of  hme,  mixed  with  a  brown  animal  matter, 
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formed  the  external  crust  of  some  of  the  specimens. 
On  the  surfiice  of  a  few  were  noticed  crystals  of 
pliospfiate  of  ammonia  and  magnesia.  The  pre- 
sence of  neither  potash,  ammonia,  carbonate  of 
lime,  unc  acid,  nor  urea,  could  be  detected. 

Varieties  have  also  been  found  by  Dr.  Henry 
and  Mr.  Brande,  exclusively  composed  of  magnesia, 
of  which  the  patient  had  been  in  the  habit  of  taking 
vast  quantities.  (See  Thomson's  Ohs.,  in  Monro's 
Morbid  Anatomy  of  the  Human  Gullet,  ^c.  p.  36,  or 
in  Medico-Chir.  Joiirn.  vol.  iv.  pp.  188,  18.9.) 

From  observations  made  by  Dr.  Wollaston,  it 
appears  probable  that  the  above  fibrous,  light, 
thready  substance  is  derived  from  oats,  which  are 
so  commonly  taken  as  food  in  Scotland.  "  If  the 
oat-seed  be  divested  of  its  husk,  minute  needles  or 
beards,  forming  a  small  brush,  are  seen  planted 
at  one  of  its  ends.  Dr.  Wollaston,  on  examining 
these  needles  and  comparing  them  with  similar  ones 
detached  from  the  calculi,  and  forming  the  velvet 
substance  in  question,  satisfied  himself  beyond  all 
doubt  of  their  perfect  identity."  (Marcet  on. 
Calculous  Disorders,  p.  130.   8vo.  London,  1817.) 

Those  composed  of  carbonate  of  iron,  chalk,  &c. 
have  already  been  noticed.  In  cows,  concretions 
are  often  found  in  the  alimentary  canal,  consisting 
of  their  hairs,  which  they  have  licked  oft"  and  swal- 
lowed. Millers'  horses  are  likewise  subject  to 
alyine  concretions,  formed  of  collections  of  the 
grit  of  the  stone  dust  in  the  mills,  taken  into  their 
stomachs  when  they  are  fed  with  bran. 

The  specimen,  analysed  by  Dr.  Ure,  he  inferred 
to  be  a  modification  of  ambergris.  (Did.  of  Che- 
mistry, art.  Intestinal  Concretions.) 

As  for  the  mixed,  or  hepatico-gastric  calculi, 
they  have  for  their  nucleus  a  biliary  concretion, 
round  which  other  substances  contained  in  the 
bowels  adhere :  hence  itis  evident,  that  as  they  are 
formed  at  two-  distinct  periods  in  two  diff'erent 
situations,  and  amongst  various  fluids,  two  distinct 
compositions  must  be  the  result.  Although,  says 
Rubini,  there  has  hitherto  been  no  scientific  anal- 
ysis of  this  species  of  calculus,  excepting  the  verv 
imperfect  one  by  Moreali,  reason  shows  clearly 
enough,  that,  if  two  separate  analyses  were  made 
one  of  the  nucleus,  the  other  of  the  surrounding 
niatter,  there  would  be  obtained  from  the  nucleus 
the  same  elements  as  those  of  an  hepatic  calculus, 
and  from  the  rest  those  of  an  intestinal  concretion 
(See  Pcnsieri  sulla  varia  Origins,  (Sf-c.,  de'  Corpi 
calcolosi  die  vengorio  espulsi  dal  Tuba  gastrico,  p.  15 

The  foregoing  principles  will  enable  us  to  deter- 
mine with  greater  precision  than  formeih-  the 
characters  which  appertain  to  the  several  classes  of 
calculi  liable  to  be  voided  from  the  intestinal  canal  • 
characters,  by  moans  of  which  there  can  be  no  dif- 
ficulty in  deciding,  from  the  appearance  of  one  of 
these  concretions,  the  place  of  its  origin,  and  its 
pecidiar  nature.  The  hepatic  calculus  be'ing  com- 
posed of  bile,  and  also  of  adipocim,  or  clioles^orine 
its  characters  will  be  such  as  indicate  the  predo- 
minance of  an  uniform,  oleaginous,  and  (what 
Uubini  terms)  a  well  animalised  principle.  The 
gastric  or  intestinal  c  ilculiis,  arising  from  the  union 
of  various  salts,  earths,  and  other  principles,  which 
happen  to  bo  in  the  aliiiientary  canal,  will  have 
very  different  characters,  generally  indicating  its 
earth}',  saline  compiisitioii.  Lastly:  the  hepatico- 
gastric  calculus  will  present  an  union  of  the  different 
characters,  viz.  in  the  centre,  the  characters  of  the 
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liepatic  calculus ;  move  externally,  those  of  tlie 
gastric. 

The  criteria  for  distinguishing  the  several  kinds 
of  calculi  from  each  other  may  be  divided  into 
such  as  may  be  termed  cHermd,  being  derived 
from  accidental  circumstances  attending  the  foreign 
body  ;  and  others,  which  may  be  called  internal, 
being  deduced  from  the  inherent  characters  be- 
longing to  the  composition  and  nature  of  these 
concretions. 

The  first  of  these  external  criteria  is  the  age  of 
the  patient.    C.  Stephanus,  Hoffmann,  Ihirande, 
and  Morgagni  all  agree,  that  biliary  calculi  seldom 
occur,  except  in  subjects  of  advanced  age,  and 
never  in  youth.    And  Plaller  writes,  '■'■Juniores  et 
pucros,  quanium  novi,  Jiunquam  adjligil  morbus. 
Morgagni  met  with  sixtj'-one  old  persona  who  had 
alvine  concretions,  but  with  only  eight  young  per- 
sons, not  one  of  whom  was  a  child,  the  youngest 
being  twelve  years  of  age,  and  the  eldest  twenty- 
nine.    To  these  I  may  add  the  instance  reported 
by  Saye,  in  which  a  stone,  as  large  as  a  hen's  egg, 
was  found  in  the  gall-bladder  of  a' girl  only  twelve 
years  of  age.    (See  Journ.  des  Savans,  September 
1697.)    The  cause  of  this  diflference  is  attempted 
to  be  explained  by  Morgagni ;  but,  probably,  a 
more  rational  explanation  than  that  suggested  by 
him  will  be  found  in  the  analysis  of  the  bile  of 
old  and  young  subjects,  as  made  by  Fourcroy 
and  other  modern  chemists.   From  these  and  other 
observations,  collected  by  Rubini,  it  is  rational  to 
conclude,  that  when  an  alvine  concretion  is  dis- 
charged from  a  young  subject,  the  chances  are  that 
it  is  not  a  biliary  one;  though,  if  the  patient  be  of 
advanced  age,  it  is  not  to  be  inferred  that  the 
foreign  substance  expelled  must  certainly  be  he- 
patic, because  gastric  or  intestinal  concretions  are 
common  to  individuals  of  every  age.    {Rubini,  op. 
cit.  p.  18.)    Indeed,  with  the  latter  kind  of  calculi, 
men  of  advanced  age,  and  women  are  said  to  be 
most  frequently  afflicted;  children  and  young  per- 
sona rarely  suffering,  unless  the  formation  of  such 
bodies  has  been  produced  by  the  presence  of  fruit- 
stones,  or  other  indigestible  substances,  which 
serve  as  nuclei.    (Richerand,  Nosograplne  Chir. 
t.  iii.  p.  433,  ed.  4.)    These  concretions  are  also 
sometimes  formed  in  patients  who  have  been  con- 
fined by  -disease  a  long  while  in  a  recumbent 
posture. 

The  second  criterion  is  drawn  from  the  symp- 
toms which  precede  or  accompany  the  expulsion 
of  the  calculus.  Sense  of  heaviness,  irritation, 
and  pain  in  the  region  of  the  liver,  pam  about  the 
ensiform  cartilage  and  navel,  bilious  vomiting, 
jaundice,  and  either  looseness  of  the  bowels  or 
constipation,  are  the  symptoms,  which  (especially 
when  they  frequently  occur)  indicate  the  hepatic 
origin  of  the  calculus,  and  proceed  from  its  passing 
through  the  narrow  ducts  of  the  liver  or  gall- 
bladder towards  the  intestines.  The  most  careful 
observations  have  proved,  however,  that  tliese 
symptoms  are  only  to  be  depended  upon  when 
taken  collectively,  and  that  no  single  one  gives  any 
certain  information.  Also,  if  their  presence  be 
sufficient  to  prove  the  hepatic  origin  ot  the  calcu- 
lus, their  absence  can  by  no  means  he  regarded  as 
a  proof  of  the  concretion  being  ol  the  intestinal 
kind.    (Rubini,  p.  19.)  ,         ,  , 

Third  criterion.  A  calculus  voided  may  be  set 
down  as  undoubtedly  hepatic,  if  accompanied  by 
others  unequivocally  of  this  nature.    In  a  case 


recorded  by  l^runner,  and  in  another  by  Vater,  the 
absence  of  certain  symptoms  in  the  first,  and  the 
mnguitude  of  the  calculus  in  the  second,  created 
doubts  whether  the  concretions  were  not  more 
likely  to  be  of  the  intestinal  kind  than  of  the  he- 
patic. At  length,  the  bodies  liaving  been  opened, 
the  presence  of  other  similar  calculi  in  the  gall- 
bladders afforded  adequate  proof  of  their  origin. 

Morgagni  lays  down  a  fourth  criterion,  deduced 
from  the  number  of  the  calculi  voided  ;  which,  if 
very  numerous,  are  to  be  considered  as  biliary. 
Rubini  points  out,  however,  the  fallacy  of  this 
test ;  both  hepatic  and  gastric  concretions  being 
sometimes  single,  sometimes  in  various  numbers 
even  up  to  a  thousand  ;  and  he  refers  to  a  case 
where  a  very  large  number  of  concretions  of  the 
gastric  description  were  voided,  as  reported  by 
Konig.  The  test  here  suggested,  however,  may 
be  considered  as  generally  valid ;  for  the  number 
of  intestinal  concretions  is  rarely  more  than  two, 
though  sometimes  very  considerable.  (T.  Thomson. 
See  Med.  Chir.  Journ.  vol.  iv.  p.  189.) 

I  shall  now  follow  Rubini,  and  notice  those 
characters  of  alvine  concretions,  which  he  calls 
internal,  and  are  deduced  from  their  quality  and 
composition,  beginning  with  the  criterion  furnished 
by  the  size  of  the  extraneous  substance  voided. 
As  the  biliary  ducts  are  narrow,  it  is  obvious  that, 
if  the  calculus  be  above  a  certain  size,  it  cannot 
have  passed  in  this  state  suddenly  through  those 
narrow  tubes,  and,  consequently,  must  be  either  of 
the  gastric  description,  or  mixed,  having  quitted 
the  hepatic  system  while  small,  and  afterwards 
increased  within  the  alimentary  canal.  Unques- 
tionably, as  Rubini  admits,  this  criterion  has  con- 
siderable weight,  especially  when  the  discharge  of 
the  calculus  has  not  been  preceded  by  pain,  or 
other  symptoms  indicating  such  violent  distension, 
as  the  above  ducts  must  have  suffered  from  the 
passage  of  the  foreign  body.    These  are  certainly 
capable  of  being  dilated  to  a  very  remarkable  degree, 
as  some  facts  already  noticed  in  this  article  suf- 
ficiently prove;  but  such  dilatation  can  never 
happen  without  pain,  irritation,  and  a  serious  train 
of  sympathetic  effects.    As  Rubini  remarks,  tins 
criterion  will  only  apply  to  large,  and  not  to  dimi- 
nutive concretions.    A  biliary  calculus  of  prodi- 
gious size  was  found  by  Mr.  Brayne,  of  Banbury, 
to  have  passed  by  ulceration  directly  from  the 
cavity  of  the  gall-bladder  into  that  of  the  duodenum, 
whence  it  made  its  way  through  the  rest  of  the 
bowels,  and  was  voided  from  the  anus.  (See  ^rcd. 
Chir.  Trans,  vol.  xii.) 

A  second  criterion  is  the  colour  of  the  calculus  ; 
a  test  admitted  by  Moreau,  who  asserts  that  biliary 
calculi  are  yellow  or  green,  and  intestinal  ones 
greyish-brown,  or  black.  But,  says  Rubini,  one 
need  only  look  at  various  specimens  of  alvine  con- 
cretions, and  read  the  statements  of  authors  who 
have  seen  a  great  many  of  them,  particularly 
Morgagni  and  Soemmering,  to  comprehend  that 
any  criterion  deduced  from  their  colour  is  most 
fallacious,  every  species  of  them  presenting  great 
variety  in  this  particular.  And  it  is  to  he  remem- 
bered, that  the  bile  and  the  intestma  fluids, 
whence  these  concretions  are  formed  differ  in 
colour  in  different  individuals,  according  to  a 
variety  of  circumstances,  in  health  and  disease. 
One  species  of  hepatic  calculus  has  a  white  colour, 
but  is  sometimes  yellow  or  greenish  Another  is 
of  a  round  or  polyeonal  shape,  and  often  oi  a  grey 
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Colour  externally,  and  brown  within.  A  third  i 
of  a  deep  brown  or  green  colour.  (See  lire's  Did. 
q/' C/iemintn/,  art.  Oall-sio/ies.)  The  smaller  intes 
tiual  concretions,  examined  by  Dr.  T.  Thomson 
destitute  of  coatiny,  resembled  bad  yellow  ochre 
the  larger  were  encrusted  witli  an  earthy  matter, 
of  a  coftee  colour,  and  purple,  or  sometimes  white. 
(See  jSIoni-o  on  the  Human  Gullet,  S^c. ;  and  Meil. 
C/iir.  Journ.  vol.  iv.  p.  188.) 

Third  criterion.    The  presence  or  absence  of  a 
nucleus,  will  enable  one  to  judge  whether  a  cal 
cuius  be  gastric  or  hepatic.    A  biliary  concretion 
has  no  nucleus,  properly  so  called  ;  that  is  to  say, 
it  has  no  foreign  body  in  its  centre.    When  a 
transverse  section  is  made  of  «uch  a  calculus,  one 
finds  either  a  cavity  in  its  middle,  or  else  nothing 
by  which  this  part  of  its  substance  can  be  distin- 
guished from  the  rest ;  or,  if  a  nucleus,  different 
from  the  other  part  of  the  concretion,  be  apparent 
there,  it  consists  merely  of  bile,  either  grumous, 
differently  coloured,  or  more  or  less  fluid  than  the 
rest  of  the  calculus,  but  which  is  nevertheless  in- 
variably bile.    On  the  contrary,  every  gastric  con- 
cretion has,  as  it  were,  an  e.xtraneous  nucleus,  as 
Fourcroy  and  Vauquelin  have  explained  in  their 
essay  upon  the  intestinal  calculi  met  with  in  ani- 
mals.   Ruysch,  in  the  Phil.  Trans,  gives  an  ac- 
count of  some  alvine  concretions,  which  were 
formed  round  grains  of  seed.    Birch  records  an 
example  of  a  crystallised  calculus,  formed  round  a 
leaden  bullet.    Haller  mot  with  a  calculus,  in  the 
centre  of  which  was  an  iron  nail.  Concretions, 
formed  upon  fruit-stones,  are  recorded  by  Clarke, 
White,  and  Hey,  and  also  in  the  Edin.  MeJ. 
Essays.    Instances  in  which  the  nucleus  was  a 
small  portion  of  bone,  are  related  in  the  latter 
work,  and  also  by  Hooke  and  Coe.    Homberg  and 
others  describe  alvine  concretions,  formed  round 
indurated   excrementitious   matter:    and  many 
similar  cases  are  specified  by  Vallisnieri,  Van 
Swieten,  and  others.    In  the  hepatico-gastric  cal- 
culus, the  biliary  concretions  serve  as  a  nucleus  for 
the  gastric.    According  to  Dr.  T.  Thomson,  the 
nucleus  is  commonly  a  cherry-stone,  a  small  piece 
of  bone,  or  a  biliary  calculus.    (See  Med.  Chir. 
Journ.  vol.  iv.  p.  188;  Cruveilhier,  Anut.  Pathol. 
livr.  xxvi.)    In  the  work  last  referred  to,  the  nu- 
clei were  cherry-stones,  retained  in  the  colon  by 
an  obstruction  of  it  from  cancerous  disease. 

A  fourth  criterion  is  deduced  from  a  certain 
unctuosity,  which  belongs  to  biliary  calculi,  but 
not  to  those  of  the  gastric  class.  This  character 
is  more  palpable  when  the  calculus  has  been  re- 
cently voided,  or  when  it  is  handled  with  warm 
lingers.  The  unctuosity  is  still  more  evident  wiien 
the  concretion  is  cut  or  sawn,  as  then  the  knife, 
saw,  or  fingers,  become  smeared  with  saponaceous 
particles  which  adhere  to  them.  In  order  to  de- 
note an  hepatic  calculus,  however,  the  unctun.=  ity 
must  pervade  its  whole  substance,  and  not  merely 
appear  towards  its  outside  ;  for  a  gastric,  earthy, 
saline  concretion,  may  by  accident  become  coated, 
as  it  passes  through  the  bowels,  with  a  stratum  ol 
bile,  or  saponaceous  matter.  When  the  unctuosity 
IS  deficient  exteiniilly,  or  in  the  outer  lamina;  of 
a  calculus,  but  is  found  in  its  interior,  it  is  a  clear 
indication  of  the  hepatico-gastric  formation  of  the 
concretion. 

Fifth  criterion.  The  specific  gravity  of  a  calcu- 
lu.s,  the  property  which  it  has  of  floating  or  sink- 
ing in  water,  has  been  long  considered  as  a  test  of 
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its  species.     The  hepatic  calculus  is  generally 
specifically  lighter  ilian  water,  as  most  oily  sub- 
stances are:   on  the  contrary,  gastric  calculi  are 
specifically  heavier  than  water,  like  all  earthy 
saline  matter,  and  of  course  sink  in  that  fluid. 
This  criterion  was  often  employed  by  Reverherst' 
Femelius,  and  others,  for  distinguishing  various 
concretions.    But  it  is  by  no  means  regular,  as 
many  biliary  calculi  swim  only  a  little  while  and 
then  sink.    The  specific  gravity  of  that  analysed 
by  Dr.  Ure  of  Glasgow,  was  1-0135.    (See  Med. 
Chir.  Jotcrn.  vol.  iv.  p.  179.)    As  Rubini  observes, 
this  test  will  not  answer  for  hepatico-gastric  cal- 
culi, which  are  subject  to  great  anomalies.  {Peii- 
sieri,  c^c.  p.  22.)    Nevertheless,  the  most  correct 
modern  examiriations  prove,  that  gastric  concre- 
tions have  a  specific  gravity,  varying  from  1-37G 
to  1-540  {Dr.  T.   Thomson,  in  Monro's  Mori). 
Anat.  4-0.);  and,  consequently,  their  general  cha- 
racter is  to  be  heavier  than  biliary  calculi. 

A  sixth  criterion  is  that  proposed  by  Vicq 
d'Azyr  in  the  Mem.  de  VAcad.  Roijale  de  Mid. 
and  deduced  from  the  figure  of  the  crystallisation. 
According  to  this  writer,  intestinal  concretions 
crystallise  in  concentric  lamina;,  shaped  like  a 
cock's  womb,  while  the  crystallisations  of  biliary 
calculi  are  radiated  and  needle-shaped.  Although 
this  criterion  is  ingeniously  founded  upon  the 
known  laws  by  which  every  crystallised  substance 
assumes  a  peculiar  and  determinate  shape,  yet  it 
may  be  generally  observed  with  respect  to  the 
mark  of  distinction  here  proposed,  that  the  con- 
cretions of  which  we  are  now  speaking  are  usually 
too  compound,  and  too  much  disturbed  in  their 
crystallisation,  to  exhibit  a  regularity,  for  which 
simplicity  and  quietude  are  indispensable.  Hence, 
many  of  these  concretions  do  not  present  the 
slightest  vestige  of  crystallisation,  while  others 
scai'cely  show  a  trace  of  it,  in  the  midst  of  a  large 
misshapen  mass.    The  white-coloured  hepatic  c<S- 
culus,  when  broken,  is  said  to  present  crystallin& 
plates,  or  stria;,  brilliant  and  white  like  mica. 
The  round,  or  polygonal  one,  which  is  often  of  a 
grey  colour  externally,  and  brown  within,  is  de- 
scribed as  consisting  of  concentric  lavers  of  in- 
spissated bile,  usually  with  a  nucleus  of  the  white 
crystalline  matter  in  the  centre.     Lastly,  the 
hepatic  calculi,  of  a  deep  brown,  or  green  colour, 
when  broken,  are  said  to  exhibit  a  number  of 
crystals  of  the  substance  resembling  spermaceti 
mixed  with  the  inspissated  bile.    (See  Ure's  Diet. 


art.  Gallstones.)  With  respect  to  the  special 
shape,  assigned  by  Vicq  d'Azyr  to  the  two  classes 
of  alvine  concretions,  it  maybe  observed,  that  his 
specimens  were  taken  from  animals,  and  that 
consequently,  the  inferences  made  from  them  are 
not  applicable  to  substances  of  an  analagous  na- 
ture discharged  from  the  human  body  ;  because 
.■IS  the  bile  varies  in  dilferent  animals,  so  must  the 
formative  principles  of  the  calcuhnis  crystallisa- 
tions. It  is  furtlier  remarked  by  Rubini,  that  the 
substance  termed  adipueire,  which  is  the  basis  of 
biliary  concretions,  was  not  found  by  I'ouUeticr 
in  hepatic  calculi  taken  from  horned  cattle. 

A  seventh  criterion  is  founded  upon  the  in- 
flammability of  an  alvine  calculus.  A  biliary  con- 
cretion, being  commonly  made  up  altogether  of 
unctuous  matter,  liquefies  when  subjected  to  heat 
smokes,  emits  a  flame,  and  burns.  When  this 
ex|ierinient  is  made  in  close  vesscds,  the  pro- 
ducts arc  hydrogen,  carbonic  acid  gas,  oil,  and 
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ammonia :  some  carbon  and  eartli  remaining  be- 
hind. An  intestinal  concretion,  on  the  other  hand, 
decrepitates,  or  turns  black,  but  generally  does  not 
burn.  One  specimen,  examined  by  Dr.  Ure,  when 
heated  to  the  temperature  of  400  Fahr.,  fused 
into  a  black  mass,  and  exhaled  a  copious  white 
smoke,  in  the  odour  of  which  was  recognised  that 
of  ambergris,  mixed  with  the  smell  of  burning  fat. 
Exposed  in  a  platinum  capsule  to  a  dull  red  heat,  it 
burned  with  much  flame  and  smoke,  leaving  no 
appreciable  residuum.  (See  J/re's  Diet,  of  Che- 
mistry, art.  Intestinal  Concretions.') 

The  eighth  criterion  depends  upon  the  solubi- 
lity of  calculi  in  anj'  oily  menstruum.  Haller  dis- 
solved biliary  calculi  in  oil  of  turpentine  ;  Dietrick 
found  them  soluble  in  oil  of  sweet  almonds  ;  and 
Gren  in  oils  in  general.  But  intestinal  calculi  are 
not  so  readily  dissolved  by  any  of  these  menstrua. 

The  ninth  criterion  is  founded  upon  the  con- 
sideration that,  while  hepatic  concretions  are 
almost  always  more  or  less  dissolved  by  alcohol, 
those  of  the  gastric  kind  resist  this  menstruum. 

Though  the  above  criteria  are  interesting,  as 
tending  to  establish  distinctions  betwixt  the  dif- 
ferent species  of  alvine  concretions,  it  merits  at- 
tention that  not  one  of  them,  taken  separately,  is 
at  all  certain  and  pathognomonic.  It  may  hap- 
pen that  some  peculiarity  in  the  biliary  secretion, 
and  an  irregularity  in  the  crystallisation  and  ac- 
cumulation of  the  matter  may  cause  salts  and 
earths  to  predominate  in  hepatic  concretions,  in 
which  circumstance  their  usually  oily  quality  will 
be  defective.  On  the  other  hand,  in  the  formation 
of  an  intestinal  concretion,  oily  adipose  matter 
may  accidentally  adhere  to  it,  so  as  to  disguise  its 
wonted  character.  If  uniformity  of  characters 
and  physical  properties  depend  upon  uniformity 
of  elementary  constituent  principles,  it  can  hardly 
happen  even  in  the  natural  healthy  state  of  the 
secretions,  because  age,  sex,  and  other  particular 
circumstances  of  the  individual,  will  always  make 
a  difference  in  the  proportions  of  those  principles. 
How  then  can  identity  of  results  be  expected  in  a 
diseased  state  of  the  process  of  secretion  ?  Such 
reflections  may  explain  how  Morgagni,  amongst 
others,  met  with  many  biliaiy  calculi  which  were 
not  inflammable  ;  with  others,  which  did  not  give 
a  yellow  tinge  to  water  ;  and  with  some  which 
floated,  or  sunk  in  water,  according  as  they  had 
been  recently  or  long  discharged ;  while  Gren 
found  some  of  these  calculi  insoluble  in  alcohol, 
&c.  {Ruhini,  p.  24,  25.) 

Moreali  put  a  piece  of  the  outer  part  of  an 
alvine  concretion  into  nitrous  acid,  when  a  con- 
siderable effervescence  took  place,  and  the  sub- 
stance afterwards  completely  dissolved.  Now, 
as  this  calculus  had  a  nucleus,  it  must  have  been 
of  the  hepatico-gastric  kind,  and  the  experiment 
was  therefore  made  only  with  the  intestinal  part 
of  it.  Should  the  experiment  be  often  repeated 
with  the  same  result,  says  Rubini,  it  would  fur- 
nish another  criterion  for  distinguishing  the  two 
species  of  calculi :  those  being  intestinal,  which 
effervesce;  and  others  being  hepatic,  which  do  not 
effervesce,  but  yield  globules  of  wax-like  oily 
matter.    (P.  28.) 

With  respect  to  the  treatment  of  cases  of  biliary 
calculi,  the  subject  not  being  generally  one  for 
which  any  surgical  proceeding  is  advisable,  I 
may  be  brief.  The  medicine,  which  was  alleged  by 
Durande,  a  physician  at  Dijon,  to  be  tlie  best 
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solvent  for  them,  consists  of  three  parts  of  sulphuric 
a3ther,  and  two  parts  of  oil  of  turpentine.    It  is 
to  be  given  in  the  dose  of  9ij  every  morning; 
purgatives  being  previously  exhibited  for  a  few 
days.    The  efficacy  of  this  medicine  is  also  cor- 
roborated by  Soemmering  and  Richter.    To  these 
statements,  however,  some  doubts  must  be  at- 
tached, because,  what  symptoms  and  circumstances 
will  ever  unequivocally  prove,  that  there  ■\vere 
biliary  calculi  in  the  bowels;  and  that  they  have 
been  dissolved  by  this  medicine  ?  And  how  can 
the  product  of  such  solution  be  got  at  and  ex- 
amined ?  But,  admitting  the  authenticity  of  the 
cases,  doubts  must  exist  of  the  solvent  action  of 
tiie  remedj--,  since,  at  a  temperature  below  that  of 
the  human  body,  the  aether  separates  from  the 
turpentine  and  is  volatilised.      (See  Diet,  des 
Sciences  Med.  t.  iii.  p.  4fa'4,  465.) 

A  calculus  in  the  gall-bladder,  or  one  of  the 
biliary  ducts,  sometimes  produces  so  much  irri- 
tation, that  inflammation  and  suppuration  take 
place;  and,  if  the  abscess  point  outwardly,  the 
stone  may  escape  externally,  and  a  termination  be 
put  to  the  patient's  sufferings.  Heberden  re- 
cords a  case  of  this  description;  and  another  is 
given  by  Blagden.  (See  Med.  Trans,  of  the  Col- 
lege of  Physicians,  vol.  v.  and  //.  L.  Thomas  in 
Med.  Chir.  Trans,  vol.  vi.  p.  106;  Acrel,  Diss, 
de  Cholelithis,  Upsal,  1788,  p.  204;  Act.  Nattir. 
Cur.  vol.  vi.  obs.  69  ;  Bartholinus,  Act.  liafn.  iv. 
obs.  46  ;  Block,  Med.  Bcmerk.  p.  27;  Gooch's 
Works,  vol.  ii.  157—161;  Johnston  in  Fhil. 
Tiwjs.  vol.  1.  p.  2.  548;  Petit,  Mem.  de  I'Acad. 
de  Chir.  i.  p.  182—185  ;  Sandifort,  Tab.  Anat. 
Fasc.  3;  Haller,  Collect.  Diss.  Pract.  iii.  No.  107.) 
J.  L.  Petit  first  suggested  the  bold  practice  of 


making,  under  certain  circumstances,  an  mcision 
into  the  gall-bladder,  in  order  to  extract  biliary 
calculi.  This  proceeding,  however,  is  liable  to 
serious  objections,  arising  not  only  from  the  usual 
difficulty  of  knowing  positively  whether  there  is  a 
calculus  in  the  gall-bladder,  but  also  from  the 
difficulty  of  ascertaining  whether  this  viscus  is  ad- 
herent to  the  peritoneum,  without  which  state  of 
things  the  operation  would  cause  an  extravasation 
of  bile  into  the  peritoneal  cavity,  enteritis,  and 
death.  Petit  himself,  indeed,  mentions  three  cases, 
in  which  distension  of  the  gall-bladder  was  mis- 
taken for  an  abscess,  and  punctured.  In  two  of 
these  examples  the  consequences  were  fatal,  there 
having  been  no  adhesion  between  that  organ  and 
the  peritoneum  to  prevent  the  bile  Jrom  getting 
amongst  the  bowels  ;  the  other  patient  was  saved 
by  this  fortunate  circumstance.  (See  Traiti  des 
Mai.  Chir.  t.  i.  262,  4-c.)  However,  if  a  case 
were  to  present  itself,  in  which  an  abscess  had 
formed,  and  broken,  leaving  an  aperture,  in  which 
the  calculus  could  be  plainly  felt,  the  surgeon 
would  be  justified  in  attempting  to  make  a  suffi- 
cient opening  for  its  extraction. 

The  symptoms,  induced  by  the  lodgment  of 
large  concretions  in  the  bowels,  are  of  a  formida- 
ble description  :  severe  pains  in  the  stomach  and 
bowels,  diarrhoea,  violent  vomitings  of  blood  and 
mucus,  a  discharge  of  thin  foetid  matter  from  the 
rectum,  a  difiiculty  of  voiding  the  excrement,  an 
afllicting  tenesmus,  extreme  emaciation,  and  de- 
bility. '  That  the  foregoing  account  is  not  exagge- 
rated may  be  seen  by  a  perusal  of  the  cases,  and 
remarks  published  by  Mr.  C.  White,  and  thejate 
Mr,  Hey. 
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In  cases  like  that  reported  hy  Mr.  Hey 
(Fract.  Obs.  p.  50.0,  ed.  2),  where  tlie  colon  was 
entirely  obstructed,  surgeons  Iinve  been  advised 
to  cut  into  that  bowelj  and  extract  the  foreign 
bodj'.  Let  the  inexperienced  admirer  of  curious 
feats  with  the  scalpel,  however,  pause  a  little, 
before  he  ventures  to  make  up  his  mind  upon  this 
matter;  and,  at  all  events,  let  him  know,  that 
some  serious  mistakes  have  nearly  been  made  : 
"  upon  the  very  bold  operation  of  cutting  out 
these  concretions,  when  lodged  in  the  colon, 
proposed  by  Dr.  Monro,  senior  (see  Monroes 
Alorliid  Anatomy  of  the  Human  Gidlet,  ^c. 
p.  63),  we  think  it  our  duty  to  state,  that  the  di- 
agnosis is  so  difficult,  that  in  one  case,  where  the 
operation  was  strongly  advised,  it  turned  out,  upon 
dissection,  that  the  disease  was  a  scirrJious  pj/lo- 
riis."  (See  Edinb.  Med.  and  Surg.  Journ.  No. 
xxxiii.  p.  112.) 

Sometimes  patients  ultimately  get  well  by 
Toiding  the  concretions  either  by  vomiting  or 
stool.  Mr.  C.  White  gives  us  an  account  of 
some  instances  of  this  kind :  in  one,  fourteen  con- 
cretions on  plum-stones  were  discharged  from  the 
jinus;  in  another,  twenty-one  similar  bodies  were 
ejected  from  the  stomach. 

When  such  concretions  are  not  particularly 
large  and  indurated,  they  sometimes  admit  of 
.expulsion  by  castor-oil,  oleaginous  clysters,  &c. 
But,  in  other  instances,  their  extraction  must  be 
attempted,  if  their  situation  in  the  rectum  will 
permit.  It  may  be  done  with  a  pair  of  lithotomy 
forceps,  or  with  a  sort  of  scoop  used  for  taking 
fragments  of  stone  out  of  the  bladder.  In  this 
manner  Mr.  C.  White  succeeded  in  removing  two 
alvine  concretions  from  the  rectum,  nearly  as  big 
as  his  fist.  When  the  sphincter  ani  will  not 
allow  the  concretion  to  be  taken  out,  the  muscle 
should  be  divided  at  its  posterior  angle.  Accord- 
ing to  Richerand,  such  a  division  does  not  per- 
manently weaken  its  fibres  in  a  perceptible  degree, 
and  its  paralysis  never  originates  from  this  cause. 
{Nosogr.  Chir.  t.  iii.  p.  434,  edit.  4.)  Mare'schal, 
after  a  proper  dilatation  with  a  scalpel,  extracted 
from  the  rectum  an  alvine  concretion,  which 
weighed  two  ounces  and  a  half,  and  was  of  an 
oval  form;  its  greater  diameter  being  two  inches 
eight  lines,  and  its  smaller,  one  inch  seven  lines. 
(See  Mem.  dc  I'Acad.  de  CIdr.) 
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An  Account  of  Two  Cases  of  Biliary  Calculi,  of  extra- 
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Lancet,  vol.  i.  1835—36,  p.  965.  Cruveilhier,  in  Anat. 
Pathol,  livr.  xxvi.  fol.  Paris,  1837.  For  an  account 
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[INTESTINAL  OBSTRUCTIONS  may  be 
classified  under  two  heads:  those  which  are  sudden 
in  their  operation  and  depend  upon  direct  strangu- 
lation of  some  portion  of  the  intestinal  tube  ;  and 
those  which  are  slow  in  their  effect,  and  are  conse- 
quent on  morbid  conditions  of  the  coats  of  the  bowel 
itself,  or  of  disease  originating  in  some  other  organ, 
and  affecting  the  bowel  secondarily.  Under  the 
former  heading  may  be  ranked  all  kinds  of  external 
hernia,  and  every  possible  variety  of  internal  stran- 
gulation and  hernia.  For  varieties  of  hernia  (see 
Article  Hernia.) 

The  sources  of  rapid  internal  obstruction  are 
very  numerous  ;  the  chief  being  intussusception, 
strangulation  by  bands  of  false  membrane,  by  the 
remains  of  tlie  oraphalo-mesenteric  vessels,  by  an 
abnormal  aperture,  whether  of  the  omentum,  meso- 
colon, or  mesentery  through  which  a  portion  of  bowel 
has  passed,  a  twist  of  the  bowel;  these  are  especially 
referable  to  the  small  intestines.  On  the  other 
hand,  a  twist  of  the  sigmoid  flexure,  malignant 
disease  of  the  colon,  and  especially  of  its  sigmoid 
flexure,  diseases  leading  to  enlargement  of,  or  out- 
growths from,  other  organs,  aifections  of  the  rec- 
tum, whether  congenital  or  morbid,  (see  Anus,  im- 
perforate, and  Rectum,  stricture  of),  functional 
derangements  ;  these,  for  the  most  part,  may  be 
ranked  among  the  sources  of  slow  obstruction,  and 
are  associated  with  the  large  intestine.  At  the  same 
time,  it  will  be  readily  understood  that  both  the  large 
and  the  small  intestines  are  occasionally  conjointly 
concerned  in  the  production  of  intestinal  obstruc- 
tion, as  for  example  in  intussusception. 

Having  simply  enumerated  some  of  the  many 
causes  of  intestinal  obstruction,  we  will  proceed  to 
the  consideration  of  symptoms  common  to  many 
varieties  before  attempting  to  form  a  differential 
diagnosis. 

Symptoms. — The  chief  of  these  is  obstinate  con- 
stipation, attended  sooner  or  later  by  vomiting,  the 
c'jocta  being  the  contents  of  the  stoinacli,  then  bilious 
and  lastly  stercoraceous  matter,  or  more  probably  the 
contents  of  the  small  intestine  ;  distension  of  the 
abdomen,  duo  to  the  presence  partly  of  fluids  and 
partly  of  gases  within  the  bowel  which  is  on  the 
proximal  side  of  the  obstruction;  pain  of  variable 
character  and  intensity,  sometimes  referred  to  one 
spot  and  rendered  severe  on  pressure,  at  other  times 
relieved  by  pressure,  and  dittused ;  occasionally 
paroxysmal,  sometimes  dull  and  permanent;  a  drag- 
ging rather  than  actual  pain  is  expressed  by  the 
sufferer  in  some  cases.  The  secretion  of  urine  is 
variable  in  quantity,  as  will  be  hereafter  explained. 

In  accordance  with  the  position,  intensity,  and 
nature  of  the  obstruction  will  general  prostration 
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and  anxietj'  o?  countenance  be  present,  and  be  at- 
tended sooner  or  later  by  sj-raptoms  of  inHammation. 

It  will  be  convenient  to  refer  to  these  symptoms 
in  relation  to  the  particular  form  of  obstruction  with 
which  each  may  be  associated,  and  in  the  order  of 
frequency  in  which  each  lesion  is  supposed  to  occur 
in  the  human  subject.  It  will  also  obviously  be 
a  matter  of  first  importance  to  determine  the  seat  of 
obstruction,  whether  it  be  in  the  small  or  large 
intestine. 

Obstnidions  in  the  Small  liitesline. — This  portion 
of  the  alimentary  canal  will  probably  be  the  seat  of 
mechanical  obstruction,  if  the  above  symptoms  set 
in  rapidly  and  with  great  severity.  Constipalion 
will  be  obstinate,  but  occasionally,  not  imtil  the 
lower  bowel  has  disposed  of  its  contents,  as  is  ob- 
served in  certain  cases  of  external  hernia.  Vomiting 
will  set  in  after  the  lapse  of  from  one  to  several  hours, 
in  proportion  as  the  obstruction  to  the  onward  passage 
of  the  contents  of  the  bowel  be  near,  either  to  the 
stomach  or  to  the  ilio-cEecal  valve,  and  in  a  similar 
degree  will  the  nature  of  the  vomited  matters  be 
changed  from  the  simple  contents  of  the  stomach 
to  bilious  matter,  and  the  contents  of  the  small  in- 
testine. Even  to  this  rule  an  exception  exists,  and, 
as  in  a  case  recorded  by  Dr.  Bird  and  Mr.  Hilton, 
vomiting  may  not  set  in  until  after  the  lapse  of  days 
from  the  supposed  date  of  obstruction.  This  delay 
depends  probably  upon  the  empty  condition  of  the 
stomach  and  bov/els  above  the  seat  of  stricture  at 
the  time  the  lesion  occurs,  and  upon  the  patient 
subsequently  partaking  of  food,  which  gradually  ac- 
cumulates and  becomes  a  source  of  irritation.  Thus, 
at  length,  peristalsis  is  excited  and  vomiting  super- 
venes.   {Med.  Chir.  Trans,  vol.  xxx.  p.  51.) 

The  presence  of  the  contents  of  the  bowels  in 
the  ejecta  is  usually  ascribed  to  the  reversed  action 
of  the  intestines  ;  but  this  so-called  theory  of  anli- 
peristalsis  is  believed  by  Dr.  Brinton  to  be  founded 
on  error.  "  The  movement  proper  to  the  healthy 
intestine  is  a  circular  constriction  or  peristalsis, 
which,  travelling  slowly  down  its  muscular  wall, 
propels  its  contents  in  a  direction  from  the  stomach 
to  the  anus,  and,  when  any  part  of  the  intestine  has 
its  cavity  obliterated  by  an  immovable  mechanical 
obstacle,  its  contents,  propelled  by  such  a  peristalsis, 
are  stopped  at  the  obstructed  point.  Here  theygradu- 
ally  accumulate,  so  as  first  to  fill  and  then  to  distend 
a  variable  length  of  the  canal,  with  a  more  or  less 
liquid  mass.  But  a  peristalsis,  engaging  the  wall  of 
a  closed  tube  filled  with  liquid,  and  falling  short  of 
obliterating  its  calibre,  sets  up  two  currents  in 
that  liquid  :  one  of  the  surface  or  periphery  of  the 
tube,  having  the  direction  of  the  peristalsis  itself, 
and  one  in  its  centre  or  axis,  having  precisely  the 
reverse  course.  Those  particles  of  the  liquid  which 
are  in  contact  with  the  inner  surface  of  the  tube, 
are  propelled  onwards  by  the  muscular  contraction 
of  its  walls,  .and  the  propulsion  is  necessarily  ac- 
companied by  a  backward  current  in  those  particles 
which  occupy  the  axis  or  centre  of  the  canal.  .  .  . 
Amongst  the  circumstances  which  modify  this  pro- 
cess are  the  following:—!.  The  dilatability  of  the 
obstructed  bowel,  which,  on  the  one  hand,  by 
yielding  to  the  pressure  of  peristalsis,  delays  and 
opposes  the  axial  current,  while  on  the  other  (since 
the  intestine  acquires  much  of  its  increased  width 
at  the  expense  of  its  normal  length)  it  diminishes 
the  length  through  which  this  current  must  extend 
to  provoke  fiecal  vomiting.  2.  The  paraly  sis,  which 
sooner  or  later  results  from  increasing  distension, 
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removes,  as  it  were,  the  point  of  reflection  of  the 
peristalsis,  or  the  commencement  of  the  axial  cur- 
rent to  a  higher  point  of  the  bowel.  3.  In  the 
large  intestine,  the  presence  of  ffeces  above  the 
obstruction  seems  sometimes  to  have  a  temporary 
eifect  of  the  same  kind ;  the  impacted  mass  forming 
a  secondary  obstruction,  to  and  fcom  which  the  peris- 
talsis and  its  reflected  current  respectively  tend." 
(See  Croonian  Lectures,  irace^,  April  30,  1859.) 

Dislensio7i  of  the  Abdomen  consequent  on  the 
accumulation  of  gases  and  fluids  in  the  bowels,  will 
be  less  remarkable  in  obstruction  of  the  small  than 
it  will  be  in  a  similar  condition  of  the  large  intes- 
tine, in  proportion  as  the  obstacle  be  near  to  or 
at  a  distance  from  the  stomach.    It  will  also 
increase  with  the  duration  of  the  disease,  bj'  the 
gradual  failure  and  cessation  of  the  peristaltic 
action  of  the  bowel,  the  muscular  coat  of  which, 
becoming  fatigued  and  paralysed  by  its  unsuccess- 
ful endeavours  to  overcome  the  obstacle,  gradually 
yields  to  the  increasing  accumulation  within,  and 
is  no  longer  able  to  maintain  the  natural  calibre  of 
the  tube.    This  distension  is  more  distressing  than 
absolutely  painful  to  the  sufferer,  excepting  when 
the  bowel   repeats  its  eftbrts  to  liberate' itself, 
rolling,  tumbling,  and  compressing  its  contents  so 
as  to  give  rise  to  unpleasant  sensations  and  gurgling 
noises,  attended  by  cramps,  as  they  are  termed; 
and  presently  perhaps  to  be  followed  by  eructation 
and  an  interval  of  abdominal  repose,  while  the  im- 
prisoned bowel  recovers  its  strength  for  a  fresh  at- 
tempt.   These  fits  of  peristalsis  are  of  use  in  a 
diagnostic  point  of  view,  not  only  from  the  fact  that 
they  may  sometimes  be  both  seen  and  felt  through 
the  abdominal  wall,  but  because  the  patient  is  often 
able  to  indicate  the  course  of  the  contents  of  the 
intestine  by  these  movements  and  the  sensation 
communicated  by  the  passage  of  gas  through  fluids, 
causing  gurglings.  The  greater  amount  of  uneasi- 
ness is  experienced  at  the  close  of  this  fit;  doubt- 
less at  the  moment  when  the  portion  of  bowel 
immediately  adjoining  the  stricture  becomes  the 
seat  of  this  action.    Again,  gurglings  in  the  small 
intestines  are  usually  referred  to  the  umbilical 
region,  the  greater  protrusion  of  the  abdominal  wall 
being  also  umbilico-hypogastric,  with  a  correspond- 
ing flattening  along  the  course  of  the  colon.  The 
possibility  of  introducing  a  flexible  tube  per  anum 
to  the  extent  of  several  inches,  and  of  injecting  a 
copious  enema  into  the  larger  bowel,  will  direct  the 
surgeon's  attention  to  the  small  intestine. 

Pain  in  connexion  with  mechanical  obstruction 
of  the  small  intestine,  varies  greatly  both  in  degree 
and  character.  In  one  instance  it  will  be  severe 
localised,  and  attended  by  prostration,  indicating 
most  probably  a  sudden  and  tight  constriction  of  the 
higher  bowel;  at  another  time  it  is  paroxj'smal  and 
contemporaneous  with  peristalsis;  while  at  a  later 
period  it  is  constant,  augmented  by  pressure,  and 
apparently  increased  by  peristalsis,  indicating  the 
accession  of  inflammation.  Unless  always  referred 
to  one  spot,  pain  is  not  a  valuable  symptom  in 
reference  to  the  locality  of  the  obstruction. 

Secretion  of  Urine. — It  is  worthy  of  note  that, 
in  very  many  instances  of  obstruction  in  the  higher 
part  of  the  small  intestine,  attended  by  vomiting, 
very  little  if  any  urine  is  passed.  This  circum- 
stance is  thus  accounted  for  by  Dr.  Barlow  {Gui/'s 
Hospital  Reports,  series  ii.,  vol.  ii.) :  — "  In  cases 
of  this  nature,  where  no  fluids  can  pass  into 
the  alimentary  canal,  and  where,  in  consequence, 


none  can  be  absorbed,  we  should  be  led  to  expect, 
a  priori,  that  the  urine  would  be  very  little  in 
quantity.  We  have,  then,  rational  grounds  for 
believing  that  in  cases  of  constipation,  where  the 
urine  is  very  deficient  in  quantity,  the  obstruction 
is  probably  at  the  upper  part  of  the  canal;  and 
that  where  it  is  abundant,  at  the  lower."  In  re- 
ference to  the  above  explanation,  Dr.  Brinton  says 
— "  I  should  substitute  for  it  on  grounds  strictly 
pathological,  at  least  three  or  four  contingent 
causes;  among  which  suppressed  or  restricted  ab- 
sorption by  the  bowel  would  find  but  a  very  subor- 
dinate place.  That  it  has  no  share  in  causing  such 
a  diminution  of  urine  would  be  a  hardy  assertion. 
But  contrasting  the  copious  vomiting  seen  in  some 
of  these  cases  with  the  moderate  ingestion  of  fluid 
often  accompanying  it,  and  with  the  enormous 
quantity  of  liquid  further  found  distending  the 
bowel  after  death,  it  does  seem  to  me  that  the 
eft'usion  of  such  vast  quantities  of  liquid  from  the 
affected  tube  constitutes  by  far  the  most  obvious 
and  simple  cause  for  a  diminished  secretion  of 
urine,  especially  when  viewed  by  the  light  derivable 
from  the  analogous  diminution  seen  in  Bright's 
disease  and  Asiatic  cholera,  in  which  we  mny 
often  notice  the  same  mucous  surface  acting  vicari- 
ously to  the  kidney,  on  the  one  hand,  and  depriv- 
ing it,  by  a  similar  process  of  effusion  and  expulsion 
of  the  watery  materials  which  conditionate  its 
function,  on  the  other  hand." 

Prostration  and  Anxiety  of  Countenance. — These 
constitutional  indications  of  local  lesion  will  be 
severe  in  proportion  as  the  obstruction  is  situated 
near  to  the  upper  end  of  the  intestinal  tube,  and 
consequently  in  proximity  to  the  solar  plexus.  A 
similar  effect  is  often  produced  in  cases  of  strangu- 
lated umbilical  hernia,  and  probably  for  a  similar 
reason.  Also,  the  tighter  the  stricture  is  the  more 
firmly  are  the  filaments  of  the  sympathetic  nerve 
compressed,  and  probably  in  an  equal  ratio  will 
prostration  ensue. 

Obslructions  in  the  Large  Intestine. —  The  symp- 
toms indicative  of  sudden  mechanical  obstruction 
in  the  course  of  the  small  intestine,  are  more  or 
less  common  to  obstructive  disease  of  the  larger 
bowel,  but  in  the  latter  case  they  are  usually  less 
severe  in  their  character,  though  not  less  sure  to 
present  themselves,  if  sufficient  time  be  afforded  to 
fulfil  their  anatomical  requirements. 

Constipation  is  of  course  decided;  wndting  sni 
extreme  distension  set  in  after  the  lapse  of  days 
rather  than  of  hours;  the  vomiting  being  later  in 
its  appearance  by  reason  of  the  greater  length  of 
tube  which  must  be  filled  before  that  peristalsis 
can  produce  the  backward  current  already  referred 
to.  For  instance,  in  a  case  recently  in  the  London 
Hospital, in  which  constipation  had  existed  nineteen 
days,  and  where  the  obstruction  was  believed  to 
be  at  the  upper  part  of  the  rectum,  sickness  had  oc- 
curred once  only,  and  then  after  a  dose  of  croton 
oil.  Mr.  Adams  performed  Amussat's  operation 
upon  this  case  on  December  4,  l!j(il,  and  relieved 
the  constipation.  The  distension  at  length  becomes 
excessive,  partly  from  muscular  fatigue  and  relaxa- 
tion, and  partly  in  proportion  as  the  whole  or  por- 
tion of  the  large  as  well  as  small  intestine  become 
occupied  by  gases. 

The  pain  is  rarely  severe,  while  the  passage  of 
these  gases  to  and  fro  through  the  more  or  less 
fluid  contents  of  the  large  intestine  is  appreciated 
by  the  patient,  and  will  often  assist  the  practi- 
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tioner  to  recognise  the  scat  of  obstruction.  In 
some  instances,  the  abdominal  wall  being  thin,  the 
sacculi  of  the  distended  transverse  colon  may  be 
recognised  by  palpation,  while  percussion  may 
enable  us  to  detect,  by  the  varying  sounds  which  it 
elicits,  the  local  obstruction.  Thus,  supposing  the 
seat  of  stricture  to  be  in  the  sigmoid  flexure  of  the 
colon,  the  larger  bowel  may  be  distended  and  re- 
sonant up  to  or  near  to  the  left  iliac  region,  while 
that  region  itself  yields  a  didl  sound  on  percussion, 
from  the  detention  of  solid  and  fluid  matters  above 
the  seat  of  stricture.  Dr.  Brinton  is  of  opinion  that 
fluctuation  of  the  fluid  contents  of  a  distended 
bowel,  may  sometimes  be  detected.  If  so,  it  would 
be  local,  and  distinguishable  from  general  peri- 
tonitic  effusion. 

Diagnosis. — The  above  described  symptoms  refer 
generally  to  obstructive  bowel  disease  ;  but,  in 
order  that  treatment  may  be  at  all  appropriate  to 
any  particular  instance,  the  practitioner  must  enlist 
other  assistance  in  his  service,  and  in  contemplat- 
ing a  case  of  obstinate  constipation  should  endea- 
vour to  reply  to  the  question,  ivhere  is  the  obstruc- 
tion seated  ?    Let  hira  ascertain,  whether  or  no  the 
patient  be  the  subject  of  external  hernia,  and  if  he 
be,  what  is  the  normal  condition  of  that  hernia, 
and  if  any  alteration  have  taken  place  in  it, 
whether  or  not  the  alteration  and  onset  of  the 
symptoms  of  obstruction  have  any  relation  in  re- 
ference to  cause  and  effect.    Should  strangulation 
exist,  the  course  to  be  adopted  is  evident.  But, 
to  the  enquiry,  are  you  ruptured  ?  an  answer  in  the 
negative  should  not  sufBce;  a  careful  manual  ex- 
ploration must  be  instituted  of  all  the  regions, 
common  and  uncommon,  in  which  hernia  taay  oc- 
cur, and  this  exploration  is  more  absolutely  neces- 
sary in  the  case  of  females,  who,  from  timidity  or 
delicacy  are  induced  sometimes  to  make  a  false 
statement.    The  case  of  Queen  Caroline,  consort  of 
George  IL,  is  a  remarkable  instance.     Failing  to 
detect  an  external  strangulation,  the  pathological 
history  of  the  patient  must  be  interrogated  wfth  a 
view  to  determine  the  cause  of  the  symptoms.  Thus 
early  age  will  suggest  the  possible  presence  of 
intussusception  ;  a  previous  dysentery  or  peritc- 
nitis  will  indicate  false  bands  of  organised  lymph 
or  a  glueing  together  of  the  abdominal  contents' 
provided  that  there  be  little  distension;  a  severe' 
but  perliaps  short  illness,  attended  by  excruciatiiio. 
pain  in  the  region  of  the  liver  with  or  witliou°t 
jaundice,  will  suggest  the  presence  of  a  gall  stone 
These  are  some  of  the  many  sources  of  obstruc- 
tion in  the  small  intestine.    A  comparison  be- 
tween the  present  and   past  state  of  health  in 
reference  to  the  possible  presence  of  malir-nant 
disease  leading  to  stricture,  probably  of  the  colon 
at  some  point,  and  if  so,  tlie  nature  of  the  alviiie 
evacuations    lately   passed,   must    be  enquired 
into,  while  the  condition  of  the  rectum  and  its 
relation  to  other  organs  is  ascertained  by  a  careful 
digital  examination.  Any  unnatural  discharge  from 
the  rectum  should  be  examined  by  the  microscope 
These  and  a  few  others  are  sources  of  obstruction 
in  the  largo  intestine.    Having  thus  thoroughly 
examined  every  feature  of  tlie  case,  both  as  exhib- 
ited by  the  condition  of  the  patient  and  his  past 
history,  the  piacti tioner  arrives  at  the  conclusion 
that  one  or  other  form  of  obstruction  is  present  but 
he  cannot  determine  precisely  its  etiology.  ' 

Prognosis. — The  probable  termination  of  a  case 
of  obstinate  constipation,  so  wrapped  in  obscurity 
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as  to  its  cause,  cannot  but  be  regarded  with  anxietj', 
and  it  will  be  well  for  the  practitioner,  both  in  jus- 
tice to  himself  and  to  the  friends  of  the  sufferer,  to 
express  a  decidedlj"-  unfavourable  prognosis.  In 
the  instance  of  mechanical  obstruction  in  the  small 
intestines  the  hope  of  obtaining  relief  from  drugs 
is  indeed  slight,  while  the  surgeon's  art,  if  called 
to  the  aid  of  medicine,  inflicts  an  injury  froru 
which  few  recover. 

Trealment.  —  Cause    of  obstruction  doiihtful. 
When  contemplating  a  case  of  intestinal  obstruc- 
tion, the  following  question  will  at  once  arise  in 
the  mind  of  the  practitioner  :  where  is  the  seat, 
and  what  is  the  nature  of  the  obstruction  ?  In 
some  instances  the  symptoms  may  be  sufficiently 
decided  and  will  respond  at  once  to  the  above 
query,  but  in  the  majority  of  cases  approximation 
to  the  truth  will  not  be  reached.    Under  such 
circumstances,  general  pi'inciples  of  treatment  must 
be  adopted.    The  first  indication  is,  to  restore  the 
natural  channel  of  the  intestine  and  to  relieve  con- 
stipation.   To  effect  this  object,  provided  that 
there  be  no  distinct  indication  of  mechanical  ob- 
struction, an  aperient  guarded  by  a  previous  dose 
of  opium  should  be  administered  by  the  mouth, 
while  if  the  above  do  not  suffice  after  a  second 
or  third  repetition  at  most,  the  colon  should  be 
washed  out  by  copious  enemata  of  warm  water,  or 
further  excited  to  action  by  purgative  and  stimu- 
lating injections.    There  is  a  possible  fallacy  in 
connexion  with  the  use  of  the  flexible  tube,  for 
which  the  surgeon  must  be  prepared.    He  must 
not  be  deceived  by  a  simple  disappearance  of  many 
inches  of  tube  introduced  per  anum,  and  be  led 
thereby  to  believe  that  the  lower  bowel  is  free, 
because  it  will  sometimes  happen  that  the  extre- 
mitj'  of  the  tube  impinging  upon  some  obstacle, 
such  as  the  promontory  of  the  sacrum,  a  fold  of 
membrane  or  morbid  growth  will  yield  to  the 
pressiu-e  from  behind  and  bend  upon  itself.  To 
avoid  such  accident,  the  fore  finger  of  one  hand 
should  be  introduced  into  the  rectum  to  direct 
and  watch  the  progress  of  the  tube,  while  the 
surgeon  occasionally  removes  the  pressure  in  order 
to  give  the  tube  an  opportunity  of  recoiling,  if  it 
should  havemet  with  an  obstacle.  Both  the  tube  and 
the  enema  should  be  introduced  carefully  and 
slowly — carefully,  to  avoid  laceration  of  the  bowel; 
slowly,  to  give  the  bowel  an  opportunity  of  accus' 
toming  itself  to  increasing  distension.    The  use  of 
the  flexible  tube  inadiagnosticpoint  ofviewis  shown 
in  a  case  related  by  Dr.  Barlow  {Guy's  Hospital 
Reports,  Series  ii.  vol.  ii.  p.  389)  in  which  fatal 
obstruction  arose  from  a  twist  of  the  sigmoid 
flexure  to  the  right  side.    "  The  extremity  of  the 
tube  was  most  distinctly  felt  in  the  riglit  hypogas- 
tric region,"    In  reference  to  the  flexible  tube, 
Mr.  Gowlland  insists  upon  its  being  well  softened 
in  hot  water,  and  also  that  as  it  advances  along 
the  bowel  this  latter  should  be  prepared  to  receive 
the  tube  by  previotis  distension  with  water.  He 
believes  that  on  one  occasion,  occurring  at  the 
London  Hospital,  the  tube  passed  as  far  as  the 
ileo-ca;cal  valve,  the  water  being  heard  flownig 
from  the  tube,  by  the  ear  applied  over  the  right 
iliac  fossa,    The  autopsy  showed  tlie  seat  of  stran- 
gulation to  be  at  the  lower  part  of  the  ileum. 
These  meiins  having  been  fairly  tried  and  perhaps 
proved  to  be  rather  injurious  than  useful,  aperients 
must  be  aljaudoned  and  a  soothing  and  sedative 
mode  of  treatment  be  adopted.     Opium  by  the 
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mouth  and  per  rectum  should  be  freely  admin- 
istered; it  alleviates  pain,  supports  the  strength, 
procures  sleep  and  tends  to  check  peristalsis,  and 
by  so  doing  not  only  prevents  the  accession  of  in- 
flammation by  insuring  rest  to  the  bowel,  but  also 
affords  nature  the  time  and  opportunity  to  effect 
any  reparative  action  that  may  be  necessary  to  re- 
covery. Although  the  value  of  opium  cannot  be 
over-estimated,  there  is  one  disadvantage  associated 
with  its  use — it  masks  symptoms  and  morbid 
changes  which  might  be  acted  upon  with  advan- 
tage to  the  patient,  if  recognised  by  the  practi- 
tioner as  soon  as  developed.  Bearing  in  mind  this 
delusive  efl'ect  of  the  drug,  the  surgeon  must  en- 
deavour to  detect  the  progress  of  disease  through 
the  opiate  atmosphere  in  Avhich  he  has  enveloped 
his  patient. 

The  second  indication  is  to  prevent  and  subdue 
inflammation;  by  the  combination  of  calomel  and 
antimony  with  opium,  by  the  local  application  of 
leeches,  or  even  by  venesection,  provided  the  symp- 
toms of  peritonitis  or  enteritis  be  sufficiently 
severe,  and  the  vascular  system  be  tolerant  of 
depletion,  as  indicated  by  a  hard,  resisting,  and 
perhaps  small  pulse. 

Thirdly,  the  strength  should  be  supported  by  the 
administration  of  nutrient  enemata,  should  the 
stomach  be  intolerant  of  food ;  while  thirst  may  be 
allayed  by  portions  of  ice  allowed  to  melt  in  the 
mouth.  By  thus  husbanding  the  patient's  powers, 
and  affording  nature  the  opportunity  of  working 
some  beneficial  change  within,  the  constipation  will 
sometimes,  however  unexpectedly,  be  relieved,  and 
a  recovery  result.  Under  any  circumstances,  the 
patient's  sufferings  will  be  alleviated,  his  life  may 
possibly  be  prolonged,  and  hope  expires  only  with 
his  last  breath. 

Lastly.  We  would  again  insist  upon  a  cautious 
employment  of  aperients,  whether  vegetable  or 
mineral.  If,  under  their  use,  vomiting  contintie 
or  become  stercoraceous,  and  abdominal  distension 
be  ion  the  increase,  we  maybe  certain  that  the 
time  for  such  treatment  has  passed,  and  that  it 
cannot  be  continued  with  impunitj"-. 

Abdominal  Manipulation  and  Posturing.  —  No 
evidence  of  ulceration  being  present,  and  the  pa- 
tient being  completely  under  the  influence  of 
chloroform,  and  muscular  volition  in  abeyance,  the 
abdomen  should  be  relaxed  as  much  as  possible  by 
flexing  the  thighs  and  chest  upon  the  former  cavity. 
The  abdomen  is  now  to  be  gently  but  thoroughly 
kneaded  in  every  possible  direction  by  the  hands 
of  the  operator,  while  the  posture  of  the  trunk  is 
as  often  changed,  with  the  hope  that  some  fortunate 
alteration  may  take  place  amongst  the  viscera 
within  —  such  as  the  untwisting  of  the  bowel,  the 
restoration  of  an  invagination  to  its  normal  position, 
or  the  dislodgraent  of  a  gall-stone.  The  surgeon's 
attention  and  manipulations  should  especially  bo 
directed  to  the  suspected  seat  of  obstruction.  In  a 
case  treated  by  Mr.  Childs,  the  symptoms  were 
removed  by  placing  the  patient  upon  his  head.  In  a 
case  of  obstruction  under  the  writer's  care  in  the 
London  Hospital  {Lancet,  Dec.  1861),  a  thorough 
kneading  and  shaking  of  the  contents  of  the  abdo- 
minal cavity  caused  a  discharge  of  flatus,  and  was 
followed  by  recovery.  (Sec  also  Med.  Timef,  Nov. 
22,  185(),  p.  51,%  case  reported  by  Mr,  J.  Long.) 

Typical  forms  of  Intestinal  Obstruction.—  Intus- 
susception or  introsusception,  volvulus.  A  disease 
produced  by  the  passing  of  one  portion  of  an  intestine 
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into  another,  commonly  the  upper  into  the  lower  part 
Of  about  fa'OO  neciopsies  of  internal  intestinal  ob- 
structions analysed  by  Dr.  Brinton,  the  frequency 
was  in  favour  of  intussusception,  being  43  per 
cent.,  while  the  different  parts  of  the  intestinal 
canal  are  atlected  with  the  following  proportionate 
frequency: — "  In  56  per  cent,  the  ileum  and  CEecum 
are  carried  into  the  succeeding  large  intestine;  the 
coscum  and  colon  becoming  inserted  to  a  variable 
distance  from  the  ileo-csecal  valve  inwards,  to  form 
a  middle  layer,  the  interval  between  which  and 
the  ileum  contains  a  variable  length  of  the  vermi- 
form appendix.  There  the  ileo-csecal  valve  gener- 
ally forms  the  lower  end  of  the  intussusception. 
In  32  per  cent,  the  small  intestine  forms  all  the 
layers,  and  of  these  32,  in  25  the  ileum  is  speci- 
fied (though,  I  think  sometimes  inexactly)  as  the 
seat  of  the  lesion,  the  jejunum  only  three  times. 

"In  12  per  cent,  the  colon  including  the  end  of 
its  sigmoid  flexure  is  the  bowel  exclusively  in- 
volved. The  rectum  scarcely  ever  forms  more  than 
the  outer  layer  of  an  intussusception  which  has 
descended  into  it  from  above.  Half  the  large 
class  of  ileo-csecal  intussusceptions  are  infants 
under  seven  years  of  age  ;  many  but  a  few  months 
old.  In  them  the  occurrence  of  the  lesion  imme- 
diately followed  a  casual  or  artificial  diarrhcea  ;  a 
coincidence  which  also  obtained  in  some  of  the 
adults."J 

On  this  subject,  Mr.  Langstaff  remarks,  that  the 
small  _  intestines  of  children  are  so  often  affected 
with  intussusception,  in  a  slight  degree,  that  most 
practitioners  must  have  had  opportunities  of  observ- 
ing this  form  of  the  complaint.  The  greater  part 
of  three  hundred  children,  who  died  either  of  worms 
or  during  dentition,  at  the  Hopital  de  la  Salpe- 
triere,and  came  underthe  examination  of  M.  Louis, 
had  two,  three,  four,  and  even  more  examples,  with- 
out any  inflammation  of  the  parts,  or  any  circum- 
stances leading  to  a  suspicion  that  these  affections 
had  been  injurious  during  life.  "These  cases  (says 
M.  Louis)  seem  to  prove,  that  intussusception  may 
be  formed,  and  destroyed  again  by  the  mere  action 
of  the  intestines."  {Mem.  de  I'Acad.  de  Chirurg. 
4to.  t.  iv.  p.  222.)  This  opinion  is  confirmed  by  the 
authority  of  Dr.  Baillie  {MorUd  Anaiomy,  2d  edit, 
p.  162),  who  observes,  that  in  "opening  bodies,  par- 
ticularly of  infants,  an  intussusception  is  not  unfre- 
quently  found  which  had  been  attended  with  no  mis- 
chief ;  the  parts  appear  perfectly  free  from  inflam- 
mation, and  they  would  probably  have  been  easily 
disentangled  from  each  other  by  their  natural  peri- 
staltic motion."  A  rare  example  is  on  record, 
•where  the  displacement  existed  at  birth.  (Beircil, 
Delnteslinisseintussiiscipieiitilius,  Sfc.  Helmst.  1 769.) 

According  to  Mr.  Langstaff,  the  disease  assumes 
a  more  dangerous,  and,  indeed,  generally  a  fatal 
form,  when  it  occurs  at  the  termination  of  the 
small  intestines'  in  the  cacum.  A  contracted 
state  of  the  part  to  be  intussuscepted,  and  a  dila- 
tation of  that  portion  of  the  canal,  into  which  this 
part  must  pass,  are  essential  conditions  to  the  for- 
mation of  an  intussusception;  and  they  existnowhero 
so  completely  as  in  this  situation.  The  extent 
to  which  the  affection  here  proceeds  would  appear 
almost  incredible,  if  it  wore  not  proved  by  well- 
authenticated  facts.  A  person  who  considered  the 
natural  situation  and  connexion  of  the  parts,  would 
of  course  require  the  strongest  evidence  before  he 
would  believe  that  the  ileum,  ca;cum,  ascending 
and  transverse  portions  of  the  colon,  may  descend 
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into  the  sigmoid  flexure  of  the  latter  intestine  ; 
nay,  more,  that  they  may  pass  through  the  rectum, 
and  be  protruded  in  the  form  of  a  procidentia  ani. 
Such  cases,  however,  are  recorded.  (See  Lellsom's 
Case  in  Phil.  Trans,  vol.  Ixxvi. ;  and  Langstaff,  in 
Edin.  Med.  and  Surg.  Journal,  No.  xi.) 

Mr.  Langstaff  relates  the  case  of  a  child  three 
months  old,  the  body  of  which  he  inspected  after 
death,  and  found  to  confirm  the  truth  of  the  pre- 
ceding  account.  The  example  was  particular,  in 
there  being,  in  addition  to  an  extensive  intussus- 
ception in  the  usual  way,  a  smaller  invagination  in 
the  opposite  direction,  like  what  probably  occurred 
in  the  case  related  by  Mr.  Spry.  {Med.  and  Phy- 
sical Journal,  No.  xi.)  Sir  E.  Home  mentions  a 
retrograde  intussusception,  in  which  a  worm  was 
found  coiled  up  round  the  intussuscepted  part. 
The  disease  took  place  in  a  boy  who  had  swallowed 
arsenic.  (See  Trans,  for  the  Improvement  of  Med. 
and  Chir.  Knoivledge,  vol.  i.) 

If  the  following  mode  of  accounting  for  intus- 
susception be  just,  it  will  most  frequently  happen 
downwards,  although  there  is  no  reason  why  it 
may  not  take  place  in  a  contrary  direction  ;  in 
which  case,  the  chance  of  a  cure  will  be  increased 
by  the  natural  actions  of  the  intestinal  canal  tend- 
ing to  replace  the  intestine  ;  and,  probably,  from 
this  circumstance,  it  may  oftener  occur  than  com- 
nionly  appears. 

When  the  intussusception  is  downwards,  it  may 
be  called  progressive,  and  when  it  happens  up- 
wards, retrograde.  The  manner  in  which  it  may 
take  place  is,  by  one  portion  of  a  loose  intestine 
being  contracted,  and  the  part  immediately  below 
relaxed  and  dilated  ;  under  which  circumstances, 
it  may  very  readily  happen  by  the  contracted 
portion  slipping  a  little  way  into  that  which  is 
dilated,  not  from  any  action  in  either  portion  of 
intestine,  but  from  some  additional  weight  in  the 
gut  above.  How  far  the  peristaltic  motion,  by 
pushing  the  contents  on  to  the  contracted  parts, 
might  force  these  into  the  relaxed,  Mr.  Hunter 
could  not  determine,  but  he  was  inclined  to  sup- 
pose that  it  did  not  have  this  effect. 

Mechanism. — An  intussusception  is  composed 
of  three  layers  of  bowel,  an  inner,  middle,  and 
outer:  the  inner,  being  a  prolongation  of  the 
upper  portion  of  the  intestinal  canal  into  the 
lower  or  receiving  portion;  the  middle,  being  the 
inverted  portion,  having  its  mucous  surface  di- 
rected outwards  towards  the  mucous  surface  of 
the  outer  layer,  and  its  serous  surface  directed  in- 
wards towards  the  serous  surface  of  the  inner 
layer;  the  outer  contains  the  middle  and  inner 
folds  of  bowel.  The  outer  fold  is  the  only  one 
which  is  active,  the  inverted  portion  being  per- 
fectly passive,  and  squeezed  down  by  the  other 
which  inverts  more  of  itself,  so  that  the  annle  of 
inversion  in  this  case  is  always  at  the  angle  of  re- 
flection of  the  outer  into  the  middle  portion  or  in- 
verted one,  while  the  innermost  is  drawn  in. 
From  this  wo  can  readily  see  how  an  intussuscep- 
tion, once  begun,  may  have  an}^  length  of  gut 
drawn  into  it.  The  external  portion,  acting  upon 
the  other  folds  in  the  same  way  as  upon  any  ex- 
traneous matter,  will,  by  its  peristaltic  motion 
urge  them  farther;  and,  if  any  extraneous  sub- 
stance is  detained  in  the  cavity  of  the  inner  por- 
tion, that  part  will  become  a  fixed  point  for  the 
outer  or  containing  intestine  to  act  upon.  Thus  it 
will  be  squce/.cd  on,  till  at  last  the  mesentery 
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preventing  more  of  the  innermost  ptirt  from  being 
drawn  in,will  act  as  a  kind  of  stay,  yet  without  en- 
tirely hindering  the  inverted  outer  fold  from  going 
still  farther.  For  it  being  the  middle  fold  that 
is  acted  upon  by  the  outer,  and  this  action  con- 
tinuing after  the  inner  portion  becomes  fixed,  the 
gut  is  thrown  into  folds  upon  itself;  so  that  a  foot 
in  length  of  intestine  shall  form  an  intussusception 
not  more  than  three  inches  long. 

The  outer  portion  of  intestine  is  alone  active  in 
augmenting  the  disease  when  once  begun;  but  if 
the  inner  one  were  capable  of  equal  action  in  its 
natural  direction,  the  eifect  would  be  the  same, 
that  of  endeavouring  to  invert  itself,  as  in  a  pro- 
lapsus ani;  and  the  outer  and  inner  portions,  by 
their  action,  would  tend  to  draw  in  more  of  the 
gut,  while  the  intermediate  part  only  would,  by 
its  action,  have  a  contrary  tendency. 

The  action  of  the  abdominal  muscles  cannot 
assist  in  either  forming  or  continuing  this  disease, 
as  it  must  compress  equally  both  above  and  below, 
although  it  is  capable  of  producing  the  prolapsus 
ani. 

From  the  natural  attachment  of  the  mesentery 
to  the  intestines,  vne  would,  at  the  first  view  of 
the  subject,  cone  ive  it  impossible  for  any  one 
portion  of  gut  to  get  far  within  another;  as  the 
greater  extent  of  mesentery  that  is  carried  in  along 
with  it,  would  render  its  further  entrance  more  and 
more  difficult,  and  we  should  expect  this  difficulty 
to  be  greater  in  the  large  intestines  than  in  the 
small,  as  being  more  closely  confined  to  their  situ- 
ation; yet  one  of  the  largest  intussusceptions  of 
any  known  was  in  the  colon,  as  related  by  Mr. 
Whately.  (See  Phil.  Trans,  vol,  Ixxvi.  p.  305.) 
The  intussusception  appeared  to  have  begun  at 
the  insertion  of  the  ileum  into  the  colon,  and  to 
have  carried  along  with  it  the  ciecum  and  its  ap- 
pendix. The  ileum  passed  on  into  the  colon,  till 
the  whole  of  the  ascending  colon,  the  transverse 
arch,  and  descending  colon,  were  carried  into  the 
sigmoid  flexure  and  rectum.  The  valve  of  the 
colon  bi'ing  the  leading  part,  it  at  last  got  as  low 
as  the  anus;  and  when  the  person  went  to  stool, 
he  only  emptied  the  ileum;  for  one-half  of  the 
large  intestines  being  filled  up  by  the  other,  the 
ileum  alone,  which  passed  through  the  centre,  dis- 
charged its  contents.    {J.  Hunter.) 

[It  will  be  readily  conceived  that  a  short  inva- 
gination, which,  though  it  must  necessarily  nar- 
row, need  not  at  once  completely  close  the  intesti- 
nal tube,  cannot  long  remain  patent,  inasmuch  as 
the  presence  of  the  invagination  within  a  portion 
of  bowel  becomes  itself  a  source  of  irritation,  in- 
ducing peristalsis  in  its  recipient,  and  thereby 
increasing  the  intussusception.  By  exercising 
compression,  vascular  congestion  and  swelling  set 
in,  the  canal  is  obstructed  thereby,  and  if  the 
lesion  persist,  inflammation,  ulceration,  and  slough- 
ing will  almost  surely  follow.  These  changes 
doubtless  result  from  the  pressure  exercised  bv  the 
outer  fold  upon  its  contents,  which  induces  inflam- 
mation in  the  bowel  immediately  above  the  obstruc- 
tion by  opposing  a  barrier  to  the  onward  passage  ot 
its  contents,  and,  by  cutting  off  the  supply  of  blood 
to  the  invagination,  tends  to  produce  sloughing  ot 
ilie  same.  The  sloughing,  although  morbid  in  its 
origin,  may,  in  one  sense,  be  regarded  as  conserva- 
tive in  its  progress,  for  by  it  the  obstructing  intus- 
susception is  cast  off,  and  the  channel  restored  to 
the  intestinal  tube.    Keferring  to  the  mechanism 


of  intussusception,  Dr.  Brinton  says:  "The  im- 
mediate cause  of  tlie  displacement  must  be  sought, 
not  only  in  an  abnormal  violence,  extent,  and 
abruptness  of  that  contraction  of  the  transverse 
muscular  layer  which  is  one  element  of  peristaltic 
movement,  but  in  a  deficiency  of  that  co-ordinate 
contraction  of  the  longitudinal  fibres  which  is  an 
equally  important,  though  less  energetic,  consti- 
tuent of  healthy  peristalsis.  The  sudden  and 
forcible  constriction  of  a  considerable  length  of 
bowel,  forced,  as  it  were,  behind  by  the  hitherto 
unrelaxed  contraction  from  which  it  has  extended, 
and  bounded  in  front  by  a  relaxed  and  flaccid 
bowel  (unstretched  by  the  due  contraction  of  its 
longitudinal  fibres),  must,  as  it  suddenly  dimi- 
nishes the  width  of  the  segment  it  involves,  simul- 
taneously increase  its  length;  and  thus  push  a 
variable  portion  of  it  into  the  succeeding  dilated 
segment.  This  explanation,  which  seems  to  be  a 
simple  and  incontrovertible  application  of  the  laws 
of  intestinal  movement  to  the  facts  of  intussuscep- 
tion, refers  the  lesion  to  two  causes,  an  active 
and  a  passive,  one  thrusting  the  bowel  forwards 
into  the  next  segment,  and  the  other  permitting 
this  segment  to  receive  it.  The  liability  to  this 
displacement  seems  to  increase  with  tlie  proxi- 
mity of  the  small  intestine  to  the  ilio-ca;cal  valve. 
And  this  increase  seems  referable  (like  the  effect 
of  diarrhoea)  to  some  general  peculiarity  in  the 
muscular  action  of  the  end  of  the  ileum,  which  may 
equally  aftect  both  the  above  condition's  of  invagi- 
nation. But  the  remarkable  frequency  of  the 
ilio-c£ecal  invagination  seems  to  depend  on  three 
circumstances:  an  irregular  activity  of  the  ileum, 
a  resistance  by  the  valve  itself,  and  a  laxity  (pro- 
bably congenital)  of  the  caecum.  The  first  tends 
to  invaginate  the  end  of  the  ileum;  the  second 
prevents  the  bowel  from  being  forced  through  the 
valve;  the  third  permits  the  pliable  cfficum  to  form 
the  middle  and  outer  sheaths." 

In  Medical  Times  for  Nov.  3,  1855,  p.  456,  a 
case  of  double  intussusception  is  mentioned.  It 
occurred  in  the  practice  of  Mr.  H.  Guy.  The  patient 
was  four  months  old,  and  on  the  occasion  of  the 
fatal  attack  awoke  screaming,  and  died  in  sixty-six 
hours.  The  autopsy  disclosed  a  double  intussuscep- 
tion, one  in  which  the  ca;cum  and  ascending  colon 
were  received  into  the  transverse  colon,  the  otiier  in 
which  the  ileum  appeared  to  have  been  recently 
received  by  the  latter.  The  caecum  and  ascending 
colon  looked  like  a  dark,  firm  clot  of  blood.  Blood 
had  passed  per  anum  on  the  day  of  death. 

Diagnosis.— 'niQ  symptoms  of  intussusception 
are  more  or  less  common  to  other  abdominal  aftec- 
tions:  as  enteritis,  many  forms  of  mechanical  intes- 
tinal obstruction,  idiopathic  ileus.  It  is  ushered 
in  by  sudden  and  severe  pain  referred  to  a  parti- 
cular localit)',  attended  by  constipation,  vomiting, 
and  distension,  and  some  depression  and  aiixiciy 
of  countenance.  Early  age  and  the  existence  of 
diarrh(ea  favour  the  probability  of  the  presence  of 
intussusception.  Should  the  lesion  persist,  tenes- 
mus, with  sanguiiico-mucous  discharges  per  anum, 
may  possibly  occur— the  former  being  a  prominent 
symptom  in  proportion  as  the  lesion  is  near  to  the 
anus.  Of  all  the  diagnostic  signs  the  existence 
of  a  tumour,  felt  either  through  the  .abdominal 
wall  or  per  rectum,  appearing  at  the  anus  or  voided 
at  stool,  is  the  most  conclusive.] 

In  cases  related  by  Mr.  Ih.ntor,  -Mr.  rhomas 
Bliz;ird  <,Mcd.  Chir.  Trans,  vol.  i.  p.  1(0),  and 
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Mr.  Spry,  tho  scat  of  the  disease  was  clearly 
denoteii  by  a  hard  tumour  on  the  left  side  of  the 
abdomen.  This  circumstance,  together  with  the 
impossibility  of  throwing  up  more  than  a  very 
small  quantity  of  fluid  in  glysters  (Hevin,  Sjiry, 
Langsktff),  and  the  presence  of  the  other  symp- 
toms, would  lead  us  to  suspect  the  nature  of  the 
disorder.  If  the  invaginated  portion  descended 
so  low  as  to  protrude  tlirough  the  anus,  and  we 
could  ascertain  that  it  was  not  an  inversion  of 
the  gut,  the  case  might  be  considered  as  clear, 
and  we  should  have  no  hesitation  in  delivering  a 
prognosis. 

It  must  he  confessed,  that  both  surgery  and 
medicine  are  almost  totally  unavailing  in  the  pre- 
sent disease;  yet  here,  as  in  many  other  instances, 
the  resources  of  nature  are  exhibited  in  a  most 
wonderful  and  astonishing  manner,  while  those  of 
art  completely  fail.  The  invaginated  portion  of 
intestine  sometimes  sloughs,  and  is  discharged  per 
anum,  while  the  agglutination  of  the  parts  pre- 
serves the  continuity  of  the  intestinal  canal.  The 
annals  of  medicine  furnish  numerous  instances,  in 
which  long  pieces  of  gut  have  been  discharged  in 
this  manner,  and  the  patient  has  recovered.  Hence, 
some  hope  may  be  allowed  imder  the  most  un- 
promising circumstances.  In  a  case  related  in 
Duncan's  Commentaries,  vol.  ix.  p.  278,  eighteen 
inches  of  small  intestine  were  voided  per  anum. 
Three  similar  instances  occur  in  M.  Kevin's  Me- 
moir; twenty-three  inches  of  colon  came  away  in 
one  of  these,  and  twenty-eight  of  small  intestines 
in  another.  Other  cases  occur  in  the  Physical  and 
Literary  Essays,  vol.  ii.  p.  861;  in  Duncaii's  An- 
nals, vol.  vi.  p.  298;  in  the  Med.  Chir.  Ti  •ans. 
vol.  ii.,  where  Dr.  Baillie  states  that  a  yard  of  in- 
testine was  voided.  The  patients  did  not,  however, 
ultimately  survive  in  every  one  of  these  instances. 
(Lan(/stojf,in  Edinlj.  Med.  and  Surg.  Journal.)  A 
very  interesting  case,  in  which  a  recovery  was 
effected  on  this  principle,' and  in  which  from  15  to 
18  inches  of  the  ileum  were  discharged  from  the 
anus,  was  recorded  by  Mr.  Bush  (1823)  in  the 
Med.  and  Pliys.  Journ. 

Langenbeck  has  recorded  an  instance,  in  which 
a  prolapsus  of  the  large  intestines  protruded  half 
an  ell  out  of  the  anus.    The  disease  had  lasted 
thirty  weeks.    Langenbeck  made  an  incision  into, 
or  rather  through,  the  protruded  inverted  bowel, 
immediately  below  the  sphincter  ani.    He  first 
divided  the  inner  vascular  coat,  then  the  muscular, 
and  lastly  the  outer  coat,  with  great  caution.  He 
now  discovered,  within  the  protruded  inverted 
bowel  which  he  had  opened,  another  part  of  the 
intestinal  canal,  which  was  not  yet  inverted.  He 
remarked  upon  it  the  appendices  epiploicaj,  and 
the  white  shining  peritoneal  coat.    This  last  por- 
tion would  also  have  become  inverted  had  the 
disease  continued.    He  next  reduced  the  latter 
iininverted  part,  and  afterwards  succeeded  in  re- 
placing the  rest  of  the  protrusion  ;  which  did  not 
fall  down  again  when  tho  boy  had  stools.    No  bad 
symptoms  immediately  followed  ;   but  the  lad, 
bemg  verj-  weak,  survived  only  eight  days.  (See 
DM.  J  nr  die  Chir.  b.  iii.  p.  75G.    Gott.  1811.) 

In  tho  example  recorded  by  Mr.  Thomas 
Blizard,  the  lower  part  of  the  ileum,  immediately 
above  the  intussusception,  was  a  little  inflamed; 
"but  otherwise  the  effects  of  the  derangement  of 
piirts  were  so  strictly  confined  to  the  intussuscepted 
Dowel,  that,  had  the  child's  constitution  been  able 
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to  sustain  its  separation,  the  inflammation  neces- 
sarily accompanying  this  process  would,  no  doubt, 
have  produced  nn  union  of  the  ileum  with  the 
lower  part  of  the  colon  ;  the  continuity  of  the 
canal  would  thus  have  been  maintained,  the  sepa- 
rated part  might  have  passed,  and  the  child  have 
recovered."  {T.  Blizard,  in  Med.  Chir,  Trans. 
vol.  i.  p.  170.) 

[Prognosis. — Judging  from  the  above  cases,  and 
from  Dr.  Brinton's  analysis,  "that  probably  no 
less  than  thirty  or  forty  per  cent,  of  suspected 
intussusceptions  recover,"  either  by  resolution  or  by 
casting  off  the  invagination,  the  practitioner  would 
be  able  to  hold  out  the  hope  of  a  possible,  if  not 
probable,  recovery  from  the  immediate  disease  ;  at 
the  same  time,  not  forgetting  the  possible  conse- 
quences of  the  lesion  ;  such  as  death  from  exhaus- 
tion, even  alter  expulsion  of  the  invagination,  and 
tho  formation  of  false  membranes  and  cicatrices 
between  the  viscera,  which  may  hereafter  become 
sources  of  fatal  strangulation.] 

Treatment. —  In  the  treatment  of  introsusception, 
bleeding,  to  lessen  the  inflammation  that  might  be 
brought  on,  and  quicksilver,  to  remove  the  cause, 
have  been  recommended. 

Quicksilver  would  have  little  effect  either  in  one 
way  or  the  other,  if  the  intussusception  were  down- 
ward ;  for  it  is  to  be  supposed  that  it  would  easily 
make  its  way  through  the  innermost  contained  gut, 
and,  if  it  should  be  stopped  in  its  passage,  it  would, 
by  increasing  its  size,  become  a  cause  (as  before 
observed)  of  assisting  the  disease.  In  cases  of  the 
retrograde  kind,  quicksilver,  assisted  by  the  peri- 
staltic motion,  might  be  expected  to  press  the 
intus.susception  back  ;  but  even  imder  such  cir- 
cumstances it  might  get  between  the  containing 
and  inverted  gut  into  the  angle  of  reflection,  and, 
by  pushing  it  farther  on,  increase  the  disease  it  is 
intended  to  cure.    {J.  Hunter.) 

Everything  that  can  increase  the  action  of  the 
intestine  downwards  is  to  be  particularly  avoided, 
as  tending  to  increase  the  peristaltic  motion  of  the 
outer  containing  gut,  and  thus  to  continue  the 
disease.  Medicines  can  never  come  into  contact 
with  the  outer  fold;  and,  having  passed  the  inner, 
can  only  act  on  the  outer  farther  down,  and  there- 
fore cannot  immediately  affect  that  portion  of  the 
outer  which  contains  the  intussusception;  but  we 
must  suppose  that  whatever  afi^ects  or  comes  into 
contact  with  the  larger  portion  of  the  canal,  so  as 
to  throw  it  into  action,  will  also  afl"ect  by  sympathy 
any  part  that  may  escape  such  application. 

[It  appears  to  us  that  the  treatment  of  a  case 
of  this  kind  must  be  conducted  on  one  of  two  prin- 
ciples, the  selection  of  either  being  allowed  to 
depend  upon  the  duration  of  the  affection.  Sup- 
posing the  lesion  to  have  existed  a  short  time  only, 
say  two  or  three  days,  and  the  symptoms  of  in- 
flammation be  not  severe,  active  means  may  be 
had  recourse  to.    These  consist  especially  in  the 


employment  of  copious  enemata,  either  of  warm 
water  or  of  gruel,  carefully,  slowly,  but  persever- 
ingly  injected  per  anum  (under  chloroform,  if 
necessary);  the  object  being  to  endeavour  to  dis- 
tend the  large  intestine,  the  probable  recipient 
of  the  invagination,  and  to  exercise  pressure  upon 
the  intussusception,  with  the  view  to  push  it  back 
to  its  normal  relative  position.  This  failing,  after 
one  or  two  repetitions,  inflation,  as  adopted 
with  success  by  Mr.  Erichsen  (Science  and  Art 
of  Surgery,  edit.  3,  p.  945,)  should  bo  tried. 
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Thusj  the  treatment  ia  confined  to  the  bowel 
below  the  obstruction,  such  being  the  indication 
from  the  peculiar  nature  of  the  lesion.  Purga- 
tives by  the  mouth  are  by  no  means  to  be  em- 
ployed, since  they  cannot  but  assist  in  the  main- 
tenance and  increase  of  the  affection,  by  exciting 
useless  and  injurious  peristalsis.  Supposing  the 
disease  to  persist,  and  with  the  knowledge  of  the 
fact  that,  notwithstanding  the  accession  of  inflanv 


mation,  ulceration,  and  sloughing,  nature  occa- 
sionally works  a  cure,  the  practitioner  should 
have  a  sufficiency  of  resolution  and  moral  courage 
to  enable  him  to  resist  the  temptation  to  employ 
active  measures ;  he  should  know  how  to  wait, 
and  give  nature  the  opportunity  of  doing  that 
which  his  art  cannot  avail  to  effect.    But  he  may 
assist  nature  by  palliative  treatment,  by  arrest- 
ing or  checking  excessive  inflammation  by_  the 
local  application  of  leeches,  by  the  free  adminis- 
tration of  opium,  and  by  supporting  the  strength 
of  his  patient  with  nourishing  enemata.  In 
the  early  stage,  copious  enemata  are  of  great  use, 
purgatives  always  injurious ;  in  the  later  stage, 
enemata  even  may  be  injurious,  by  interfering 
with  the  process  of  repair,  which  can  alone  afford 
the  sufferer  a  chance  of  life.    The  most  absolute 
rest  in  bed  should  be  maintained  by  the  patient, 
who  should  not  be  allowed  to  move  his  trunk  in 
the  least  degree  by  his  own  efforts,  lest,  by  dis- 
turbing any  existing  effusions  of  lymph,  thrown 
out  to  isolate  and  repair  the -lesion,  extravasatioii 
of  the  intestinal  contents  and  a  fatal  peritonitis 
ensue.    For  a  similar  reason,  physical  examina- 
tion of  the  abdomen  should  be  conducted  with  the 
greatest  delicacy  and  caution. 

Inflation. — This  method  dates  from  the  time 
of  Hippocrates,  and  is  recommended  by  Haller 
{Physiol.  Corporis  Humani,  tom.  vii.  p.  95).  Like 
injections  of  water,  it  must  be  resorted  to  at  an 
early  stage  of  the  malady  to  be  of  service.  It 
should  also  induce  extreme  distension  of  the 
bowels,  although  causing  great  suffering_  to  the 
patient,  and  may  be  repeated  once  or  twice  with 
intervals  of  a  few  minutes  :  these  intervals  being 
employed  by  the  surgeon  in  kneading  and  manipu- 
lating the  abdomen. 

For  its  performance  a  glystcr-pipe  and  common 
bellows  will  suffice,  but  preference  should  be 
given  to  the  double-action  enema  syringe.  This 
instrument,  resting  on  the  edge  of  a  jug  or  other 
convenient  vessel,  half  filled  with  hot  water,  and 
worked  in  that  position,  will  transmit  warm  air 
into  the  bowel.  During  the  performance  of  the 
operation  the  anus  must  be  carefully  closed  by 
clothes  and  compression  of  the  nates.  The  success 
of  the  operation  will  probably  be  recognised  either 
by  tlie  patient  experiencing  a  sensation  as  of 
something  giving  way,  or  by  gurglings,  heard  both 
by  the  patient  and  attendants.  (See  Case  Ot/  Ji. 
Cousins,  Brit.  Mod.  Journ.  June  21,  1862.) 

Flidd  il/crc^jr?/.— Although  this  agent  introduced 
by  the  mouth  cannot  but  in  all  probability  add  to 
the  lesion  present,  we  believe  it  might  possibly  be 
of  use  at  an  early  period  when  introduced  per 
anum,  should  enemata  and  inflation  fail  m  the 
accomplishment  of  the  wished-for  object      I  liR 


patient,  should  lie  over  upon  the  riglit  side  witli 
the  buttocks  well  elevated  on  pillows,  or  by  an 
inclined  plane.  A  tube  is  to  be  introduced  per 
anum  to  the  extent  of  many  inches,  when  the  mer- 
cury may  be  poured  through  it  into  the  gut,  and 


when  it  is  supposed  to  have  reached  the  right 
bend  of  the  colon,  the  subject  should  gradually 
be  raised  to  the  sitting  and  standing  posture,  with 
the  hope  that  the  metal  may  gravitate  towards  the 
ccecum,  the  possible  recipient  of  the  invagination.] 
Question  of  Operation. —  If  the  equivocal  and 
uncertain  nature  of  the  symptoms  of  volvulus  were 
not  sufficient  to  deter  us  from  undertaking  an  ope- 
ration, which,  under  the  most  favourable  circum- 
stances, could  not  fail  to  be  extremely  difficult, 
and  imminently  hazardous  to  the  patient,  the  state 
of  the  invaginated  parts  would  entirely  banish  all 
thoughts  of  such  an  imprudent  attempt;  for  the 
different  folds  of  the  intestine  often  become  agglu- 
tinated to  each  other,  so  that  they  can  hardly  be 
withdrawn  after  death  {Simpson's   Ediii.  Med. 
Essays,  vol.  vi.';   Hevin's  iih  Obs.;  Malcolm's 
Phijsicaland  Lit.  Essays,  vol.  ii.  p.  360;  Hunter, 
Med.  and  Chir.  Trans.;  and  Soemmenny  in  Trans. 
ofBaillie's  Morh.  Anat);  nay,  the  stricture  on  the 
intussuscepted  part  may  cause  it  to  inflame  and 
even  mortify.    {Soemmering.    T.  Blizard,  Case  in 
Med.  Chir.  Trans,  vol.  i.  p.  170.)    It  is  very  clear 
that  in  this  state  of  parts  the  operation  of  gastro- 
toray  would  be  totally  inadmissible,  even  if  the 
symptoms  could  clearly  indicate  the  nature  of  the 
case,  an  d  the  affected  part  could  be  easily  reached 
and  examined. 

However,  in  the  Transylmnian  Journal  of  Me- 
dicine may  be  found  a  case,  in  which  Dr.  John  R. 
Wilson  undertook  the  operation  with  success.  The 
patient  was  a  young  negro,  who  had  laboured  for 
seventeen  days  under  bilious  colic  and  stercoraceous 
vomiting,  in  defiance  of  every  remedy.  An  incision 
five  inches  in  length  was  made  in  the  direction  of 
the  linea  alba.  The  portion  of  intestine  involved 
in  the  stricture  was  found  to  be  in  the  ileum. 
The  bowel  was  grasped  above  and  below  the  ob- 
struction, and,  after  several  efforts,  the  adhesion 
gave  way.  The  patient  soon  afterwards  voided  the 
mercury  which  he  had  taken  on  the  previous  day, 
and  rapidly  recovered. 

[The  peculiar  character  of  the  lesion,  and  its  pos- 
sible consequences,  whether  resolution,  casting  off 
the  invagination,  or  a  fatal  issue,  all  tend  to  deter 
the  practitioner  from  resorting  to  gastrotoniy  as  a 
means  of  relief.   {Portal,  Cours  d" Anatomic  Medi- 
cate, vol.  V.  p.  247.)    The  supposed  lesion,  if  left 
to  itself,  has  been  believed  to  right  itself  spontane- 
ous! v;  while,  if  it  persist,  so  large  a  per-centagc  re- 
cover from  its  immediate  effects  as  to  enable  the 
surgeon  to  hold  out  the  hope  of  recovery  by  a 
casting  off  of  the  invagination.    Should  the  conse- 
quences be  fatal,  the  condition  of  the  parts  impli- 
cated in  the  affection  show  how  useless  would  be 
the  attempt  to  endeavour  to  restore  the  invagina- 
tion to  its  natural  relative  position,  and  this,  too, 
without  taking  into  consideration  the  probably 
fatal  result  of  gastrotoniy  itself.    Ere  an  operation 
could  sucgest  itself  to  the  mind  of  the  surgeon  the 
disease  would  have  done  its  worst.    There  will  be 
at  least  adhesion  between  the  serous  surfaces  of 
the  inner  and  middle  folds,  itself  an  obstacle  to  the 
withdrawal  of  the  invagination;  but  more  than 
this,  the  bowel  above  tiie  Ifsion,  distended  and 
irritated  by  the  long  presence  of  freces,  has  become 
inilamed,  perliaps  ulcerated,  and  all  but  perforated 
at  certain  points  while  tiie  probability  of  exlr.ava- 
sation  is  prevented  bv  a  glueing  together  of  the  adia- 
cent  and  diseased  viscera,  and  by  a  copious  eftusion 
of  protecting  and  conservative  lymph.    Again,  the 
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undue  pressure  of  the  outer  fold  upon  its  contents 
may  have  led  to  sloughing  of  the  latter,  and  thus 
the  only  chance  of  recovery  offered  to  the  patient 
is  the  maintenance  of  the  continuity  of  the  canal, 
by  the  effusion  and  organisation  of  lymph,  to  unite 
the  free  edges  of  the  portions  of  intestine  situated 
on  either  side  of  the  invaginated  bowel. 

The  attempt  to  withdraw  the  invagination  would 
probably  load  to  rupture  of  the  bowel  in  most 
instances,  although  a  successful  case  has  been 
mentioned  above. 

Olistruction  from  Bands,  Adhesions,  tJ'C. — Bands, 
adhesions,  diverticula,  lesions  of  the  peritoneum, 
and  impacted  gallstones,  come  next  in  order  of  fre- 
quency as  sources  of  intestinal  obstruction,  being, 
according  to  Dr.  Brinton's  .analysis,  32  per  cent. 

Tiiese  sources  of  obstruction  usually  affect  the 
small  intestine,  and  may  well  be  considered  toge- 
ther. The  symptomatology  of  these  lesions  has 
already  been  referred  to  generally  under  the  head 
of  obstructions  of  the  small  intestines;  and  I  fear  the 
present  state  of  our  knowledge  will  scarcely  enable 
us  to  indicate  the  symptoms  by  which  either  of  the 
above  ma}-  be  individualh'  recognised  during  life 
as  a  source  of  strangulation.  (See  Case  by  Mr. 
Bryant,  in  Lancet,  Feb.  25,  1860.) 

Pathology  of  Bands.  —  The  diagnosis  will  be 
assisted  by  a  careful  enquiry  into  the  history^  of 
the  patient  in  reference  to  the  possible  occurrence 
at  one  time  or  other  of  certain  diseases  or  injuries 
which  favour  the  effusion  of  lymph  in  the  abdo- 
minal cavity;  such  as  blows  and  wounds,  hernia, 
disease  of  the  mesentery,  peritonitis,  dysentery,  or 
typhoid  fever.  These  affections  in  some  instances 
lead  to  the  effusion  of  lymph  upon .  the  serous 
surface  of  the  peritoneum  at  one  or  more  points, 
and  this  exudation,  according  to  its  extent  and 
situation,  may  tend  to  the  glueing  together  of 
more  or  less  of  the  abdominal  viscera,  and  to 
constrictions  of  the  same  during  the  process  of 
organisation.  Also  a  mass  of  lymph  originally 
localised  and  adherent  to  one  organ,  or  to  one  por- 
tion of  intestine,  may  by  contact  acquire  a  second 
point  of  attachment  to  another  organ,  or  to  another 
coil  of  intestine,  and  by  the  change  of  place  of  one 
coil  of  intestine  (for  example)  in  the  performance 
of  its  functions  may  become  stretched  into  a  band 
attached  at  both  ends,  or,  yielding  to  tension,  may 
give  way  at  one  extremity  and  float  loosely  in  the 
abdomen,  to  become,  porhapg,  in  time,  the  source  of 
strangulation. 

Mr.  Gay  has  endeavoured  to  show  that  "  this 
band  is  usually  solitary  {Trans.  Med.  Soc.  London, 
vol.  i.  part  iii.)  and  differs  from  common  plastic 
exudations  in  the  fact  that  it  is  rarely,  if  ever, 
attached  but  at  its  extremities;  in  having  a  dis- 
tmctly  glistening  surface,  as  though  it  possessed  a 
peritoneal  investment,  continuous  with  that  of  the 
abdominal  viscera;  in  the  fact  that  it  is  frequently 
found  to  be  tubular  when  it  stretches  from  one 
holbw  viscus  to  another,  and  forms  a  channel  of 
communication  between  them."  lie  also  quotes 
Andral,  to  show  the  order  of  frequency  in  which 
the  different  portions  of  intestine  become  the  seat 
of  ulcerative  and  perforating  affections :  '  The 
jejunum  in  one;  the  rectum  in  four;  the  colon  in 
twenty-three;  the  ileum  in  thirty-eight:  and  pro- 
ceeds to  show  that  the  production' of  these  hands  is 
the  process  by  which  such  lesions  have  been  re- 
paired.' 


95 

In  a  similar  manner,  diverticula  and  the  appen- 
dix vermiformis  may  become  adherent  by  their 
originally  free  extremity  to  some  adjacent  organ, 
and  form  loops  and  sources  of  intestinal  obstruc- 
tion.   But  although  these  bands  and  adliosions 
may  be  accounted  for  by  previous  disease,  instances 
arise  in  whicii  the  obstructing  band  may  very  pro- 
bably be  a  relic  of  foetal  life.  (Seejl/ecteZ,  Manual 
d'Anato/nie,  vol.  iii.  p.  431);  also,  Struthers  {Anat. 
and  Phys.  Observ.  Part  I.  p.  137,  &c.),  wlio  says, 
"  Diverticula  are  of  two  kinds,  true  and  false." 
He  quotes  Monro,  who  has  observed  :  'There  arc 
two  kinds  of  diverticula,  original  malformations, 
and  those  formed  consequent  upon  the  protrusion 
of  the  intestines.    The  preternatural  appendices 
occasionally  found  within  the  sac  of  a  liernia  are 
generally  formed  as  stated  by  my  grandfather,  viz. 
by.  the  gradual  elongation  of  the  side  of  the  intes- 
tine, which  being  tied  down  becomes  gradually 
elongated  into  a  cul-de-sac  of  some  length.  There 
is  also  another  species  of  appendix,  which  seems  to 
be  formed  by  a  protrusion  of  the  mucous  membrane 
through  the  outer  coats  of  the  intestine.'  The 
true  diverticula  are  congenital.  Meckel  says, '  that 
their  character  indicates  them  to  be  primitive  forma- 
tions, having  the  same  structure  as,  and  continuity 
with,  the  intestinal  coats;  that  they  occur  almost 
always  at  the  same  part  of  the  intestine,  and  that 
the  connexion  between  the  umbilical  vesicle  and 
the  bowel  occurs  at  this  same  part,  viz.  on  the 
ileum,  near  the  caecum;  that  we  sometimes  perceive 
in  very  young  foetuses  a  canal  which  goes  across 
the  umbilical  sheath,  from  the  vesicle  to  the  abdo- 
men, and  by  which  we  can  at  pleasure  empty  the 
vesicle  of  this  fluid  and  fill  it  again;  that  it  is 
not  unfrequent,  proportionally  speaking,  to  find  in 
the  full-grown  foetus  a  canal  which  extends  from 
the  intestine  to  the  umbilicus,  which  opens  in  the 
latter  place,  and  is  always  attended  by  the  om- 
phalo-mesenteric  vessels.'    "  The  occurrence  of  a  ■ 
cord  or  ligament  passing  from  the  extremity  of  the 
diverticulum  is  a  point  of  considerable  interest. 
This  cord,  which  may  be  called  the  terminal  liga- 
ment, may  be  looked  upon  as  the  remains  either  of 
the  early  vitelline  canal  or  of  the  more  persistent 
pedicle  of  the  vitelline  sac,  and  of  the  omphalo- 
mesenteric vessels  which  passed  along   it.  Its 
presence  was  distinctly  noted  in  only  five  out  of 
the  twenty  cases  of  the  true  diverticulum  above 
recorded  by  me.    It  might  also  have  been  present 
ill  the  now  dried  preparations,  and  removed  in  the 
dissection,  without  leaving  any  trace."  Struthers 
quotes  cases  in  which  fatal  strangulation  resulted 
from  the  passage  of  intestine  through  a  loop  formed 
by  the  adhesion  of  the  extremity  of  the  terminal 
ligament  to  an  adjacent  organ.    Referring  to  the 
omphalo-mesenteric  vessels,    Carpenter  {/Iicman 
Physiology,  p.  1030)  says:  "It  was  formerly  be- 
lieved that  the  nutrient  matter  of  the  yolk  passes 
directly  through  the  vitelline  duct  into  the  (future) 
digestive  cavity  of  the  embryo,  .and  is  from  it  ab- 
sorbed into  its  structure;  but  there  can  now  be 
little  doubt  that  the  vitelline  vessels  are  the  real 
agents  of  its  absorption,  and  that  they  convey  it 
through  the  general  circulating  system  to  the  tissucB 
in  process  of  formation." 

Diagnosis. — A  proximity  to  the  truth  as.regards 
the  seat,  if  not  of  the  naluro  of  the  obstruction 
may  be  arrived  at  by  a  careful  investigation  of  the 
pathological  history  of  the  patient,  as  well  as  by 
an  account  of  the  mode  of  onset  of  the  complaint. 
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The  suddenness  of  the  attack  while  the  individual 


is  in  the  enjoj'ment  of  his  usual  health;  the  date 
of  vomiting,  and  nature  of  vomited  matters;  the 
sex,  a  preference  being  on  the  side  of  the  female 
who  may  have  borne  children,  and  whose  uterine 
appendages  may  have  contracted  adhesions  during 
gestation,  which  after  delivery  and  contraction  of 
the  organ  may  have  become  stretched  into  bands; 
tbe  age,  because,  supposing  a  band  to  exist,  the 
longer  the  patient  lives,  the  greater  the  risk  of 
entanglement  of  the  bowel,    A  minute  physical 
examination  must  be  made.    Cicatrices  npon  the 
surface  of  the  abdomen,  whether  accidental  and 
the  result  of  injury,  or  the  consequence  of  leeches 
or  scarification,  should  be  looked  for,  and  their 
causes  and  reason    for   employment  explained. 
Local  and  persistent  pain,  with  dulness  on  per- 
cussion, and  perhaps  some  fulness,  point  to  the  seat 
of  stricture.    It  is  usual  for  tlie  pain,  if  localised, 
to  be  about  the  innbilicus,  and  from  it  downwards, 
and  to  the  right  side;  distension   at  first  should 
be  slight,  and  also  round  about  the  umbilicus, 
while  the  colon,  if  not  the  seat  of  obstruction,  will 
probably  be  empty,  and  cannot  be  traced  by  per- 
cussion; hiccup  and  vomiting  will  be  early  and  dis- 
tressing symptoms,  and  if  the  stricture  be  near  the 
pylorus,  the  urine  will  be  scanty.    Should  the  ob- 
stacle persist,  the  pain  will  become  more  severe  and 
perhaps  diffused,  indicating  either  inflammation  of 
the  bowel  about  and  above  the  stricture,  or  general 
peritonitis;  there  will  be  great  anxiety  of  counte- 
nance, with  a  hard,  wiry  pulse,  vomiting  of  the  con- 
tents of  the  small  intestine,  and  great  depression, 
and  the  patient  dies  either  exhausted,  or  from  the 
sliock  of  extravasation  of  the  contents  of  the 
bowel  above   the  stricture  into  the  peritoneal 
cavity  ;  and  perhaps,  after  having  expressed  him- 
self more  comfortable  and  free  from  pain  a  few 
hoiu's  previousl)^ 

The  probable  presence  of  a  gall-stone  lodged  in 
and  obstructing  the  bowel,  may  be  inferred  if  there 
have  been  history  of  severe  pain  occurring  at  some 
previous  period  in  the  region  of  the  liver.  Dr. 
Watson  {Principles  and  Practice  of  Physic,  vol.  ii. 
p.  465)  mentions  the  case  of  a  lady  in  whom  an 
impacted  gall-stone  gave  rise  to  the  symptoms  of 


mechanical  intestinal  obstruction.  On  one  occa 
sion,  when  examining  the  abdomen,  she  fancied  the 
pressure  made  had  displaced  something  within, 
and  soon  the  bowels  were  relieved,  and  a  gall-stone 
was  found.  Some  years  previously  the  lady  had 
suffered  severe  abdominal  pains,  which  at  the  time 
were  ascribed  to  the  passage  of  a  biliary  calculus. 
(For  obstruction  by  foreign  bodies,  see  Mr. 
Poland's  Article  in  Guys  Reports,  vol.  ix.  3rd 
series.)  . 

Trcalmcrd.—i:h\s  must  be  strictly  palliative  as 
regards  the  administration  of  drugs;  opium  alone 
being  freely  used,  and  more  especially  if  the  symp- 
toms point  to  the  right  iliac  region  as  the  seat  of 
obstruction,  observation  having  shown  that  the 
ileum  near  the  cfficum,  of  all  the  other  portions  of 
bowel,  is  the  most  likely  to  have  been  the  seat 
both  of  disease  and  of  congenital  malformations, 
leading  either  to  the  formation  of  adhesions,  or  to 
the  presence  of  diverticula,  and  consequently  to  a 
endcncy  to  strangulation. 

On  Sept.  1,  liJGl,  E.  P.,  male, aged  37,  was  sub- 
jected to  herniotomy  by  the  writer  at  the  Loiulon 
Hospital,  to  relieve  a  strangulated  inguinal  liernia  of 
the  right  side.  To  effect  reduction  it  was  neccssa 
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to  open  the  sac,  which  contained  apparently  about 
two  feet  of  small  intestine.  This  was  returned 
gradually  into  the  abdomen,  and  terminated  in  a  cul- 
de-sac  at  least  twelve  inches  in  length ;  probably  an 
unusually  long  diverticulum.  The  patient  reco- 
vered. Nutrient  enematato  support  life,  and  copious 
to  effect  some  doubtful  object,  maybe  freely  used, 
and  in  the  early  stage  of  the  disease  abdominal 
manipulations  should  have  a  fair  trial,  provided  that 
symptoms  of  inflammation  be  not  present. 

Strictures,  Tivistiiiys,and  Compression  of  the  howel. 
■ — These  sources  of  obstruction  are  more  commonly 
associated  with  the  large  intestine,  under  which 
circumstances  the  surgeon's  art  can  be  brought 
more  nearly  into  contact  with  the  disease,  and  with 
a  greater  prospect  of  affording  relief.  According 
to  Dr.  Brinton,  strictures  occur  much  more  frequently 
in  the  sigmoid  flexure  and  rectum  than  in  any 
other  part  of  the  large  intestine,  and  less  frequently 
in  men  than  in  women  who  have  borne  children. 

Stricture  a.«rf  Compression.     Diagnosis. —  The 
history  of  the  disease,  which  will,  in  all  probability, 
have  been  slow  in  its  progress,  and  attended  occa- 
sionally by  temporary  fits  of  constipation  and  a 
gradually  increasing  difficulty  attending  defalcation ; 
intermittent  diarrhoaa;  rauco-sanguineous  discharge 
per  anum  and  small  size  of  the  fasces,  tend  to  indi- 
cate disease  of  the  bowel  at  some  point.    The  con- 
stitutional disturbance  will  be  at  first  less  severe 
in  its  character  than  in  obstruction  of  the  small 
intestine.     The  constipation  will  be  obstinate; 
vomiting  will  occur  at  a  later  period,  or  perhaps 
not  at  all;  the  urine  will  be  plentiful;  the  disten- 
sion great ;  the  colon  above  the  stricture  may  be 
traced  by  percussion,  and  its  position  recognised 
by  tympanitis  up  to  within  a  greater  or  less 
distance  of  the  stricture,  where,  in  consequence 
of  the  presence  of  fa5ces,  and  unless  overlapped 
by  distended  small  intestines,  dulness  will  be 
elicited  and  pain  may  be  expressed.    Tlie  pos- 
sibility of  introducing  a  tube  per  anum  many 
inches  up  the  bowel  or  otherwise,  and  the  quantity 
of  water  that  can  be  injected,  will  assist  in  deter- 
mining the  probable  seat  of  obstruction.  The 
general  aspect,  age,  and  hereditary  predisposition, 
or  otherwise,  to  malignant  disease  will  assist  the 
diagnosis.    The  patient  will  sometimes  complain 
that  the  contents  of  the  bowel  travel  to  and  fro  in 
a  certain  direction.    Mr.  Luke  informs  me  that  he 
once  assisted  at  an  operation  to  relieve  an  obstruc- 
tion believed  to  be  seated  in  the  upper  part  of  the 
rectum,  when,  on  opening  the  peritoneal  cavity  in 
the  groin,  the  sigmoid  flexure  was  found  to  be 
empty.    Being  confident  of  the  seat  of  stricture,  he 
advised  that  the  contracted  sigmoid  flexure  should 
be  opened  and  fixed  to  the  cutaneous  wound,  and 
soon  the  bowels  were  satisfactorily  relieved.  This 
case  proves  that  the  bowel  immediately  above  the 
stricture  is  not  necessarily  loaded  with  fffices.  A 
similar  case  is  recorded  by  Mr.  Adams  {Med. 
Chir.  Trans,  vol.  xxxv.  p.  59).    "  The  descend- 
ing and  sigmoid  flexure  of  tlie  colon  could  be 
felt  undistended,  and  of  their  natural  size.  On 
passing  the  finger  along  the  colon  downwards 
towards  the  rectum,  a  hard  tumour  could  be  distin- 
Ruished  in  the  upper  part  of  this  gut. 

Treatment.— 'r be  rectum  must  be  explored,  and 
its  diseases,  if  any  be  found,  be  properly  treated.  A 
neighbouring  organ  may  be  enlarged  and  close  the 
bowel  temporarily,  as  an  ovarian  tumour,  a  dis- 
tended bladder;  in  these  and  analogous  cases  the 
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treatment  must  be  directed  to  the  cause  and  not  to 
the  effect,  to  the  encroaching  organ  rather  than  to 
i     the  viscus  injuriously  affected;  the  ovarian  tumor 
j     must  be  either  diminished  in  size  by  tapping,  or 
I     be  removed  by  a  more  serious  operation ;  the 
bladder  must  be  evacuated  either  by  catheterism  or 
by  puncture;  feces,  impacted  in  the  rectum  or  colon, 
in  consequence  of  functional  derangement,  as  in 
I      hj'steria,or  from  muscular  intonicity  or  inability  to 
contract  upon  or  expel  the  contents,  as  in  antemic 
individuals  and  persons  of  lax  fibre  or  paralytics, 
should  be  removed  by  scooping  out  the  I'ectum, 
assisted  by  copious  and  stimulating  enemata,  as 
well  as  by  purgatives  administered  by  the  mouth. 
Of  these  latter,  small  and  repeated  doses  of  the 
aqueous  extract  of  aloes  or  of  sulphate  of  mag- 
nesia are  to  be  preferred.     Galvanism,  also,  as 
recommended  by  Dr.  Abercrombie,  may  be  tried. 
(See  Case  successfuUi/  treated  by  the  writer  in  Med. 
Times,Feb.7,  1863,  p.  137.)  Strychnine,  too,should 
have  a  fair  trial.    An  interesting  case  of  fatal  ob- 
struction, apparently  arising  from  loss  of  contractile 
power  in  the  muscular  coat  of  the  bowels,  is  recorded 
by  Dr.  Waller  (Trans.  Lond.  Med.  Soc.  New 
Series,  vol.  i.  p.  130);  also  two  cases  of  impacted 
faeces,  lasting  over  many  years,  recorded  by  Mr. 
J.  Long  {Med.  Times,  18.56).    The  history  and 
occasional  presence  of  a  solid  tumour  in  either  case 
made  the  diagnosis  easy. 

Twistinffs  of  the  bowel, — These  are  more  generally 
connected  with  the  sigmoid  fle-xure.  In  respect  to 
their  causes  Dr.  Brinton  says,  "these  twistings 
seem  to  differ  materially  in  different  cases;  tumoui-s, 
abnormal  laxity  of  the  meso-colon,  and  still  more' 
frequently  hernial  displacements  of  other  parts  of 
the  canal,  are  the  circumstances  often  found  in  con- 
nection with  them;  and,  taken  in  conjunction  witli 
the  great  age  of  those  subject  to  them,  go  far  to 
suggest  a  failure  of  peristalsis,  as  forming  at  least  a 
frequent  immediate  cause  of  their  occurrence.  The 
relation  of  a  case  reported  in  Gmfs  Reports,  Snd 
series,  vol.  ii.  p.  286,  will  best  illustrate  the  above 
lesion. 

"J.  J.,  aged  26,  admitted  into  Guy's  Hospital 
March  8th,  18-14.    Twelve  years  before  admis- 
sion  he  had  an  attack  of  constipation,  which 
yielded  to  common  purgatives.    One  year  ago  he 
had  another  attack  which  lasted  six  days,  and  was 
removed  by  the  introduction  of  a  long  tube  into 
the  bowel.    On  admission,  constipation  had  ex- 
isted eight  days,  attended  latterly  by  a  remitting 
screwing  pain  at  the  epigastrium.    Abdomen  much 
distended  with  flatus,  and  the  track  of  the  colon 
particularly  resonant  upon  percussion.    No  sick- 
ness; urine  plentiful.    During  the  treatment,  the 
tube  could  be  introduced  to  the  extent  of  twenty- 
three  inches,  and  favoured  the  escape  of  fajcal  matter 
and  gas,  but  no  satisfactory  evacuation  was  ob- 
tamed.  Died  on  the  1 8th  day  of  the  disease."  Post 
mortem.—"  The  abdomen  was  almost  filled  by  an 
enormously  distended  and  hypertrophied  sigmoid 
«exure  which  had  twice  turned  on  its  axis."  Dr 
Barlow  remarked,  "  It  is  evident  that  the  twisted 
sigmoid  flexure,  where  it  passed  in  front  of  the 
rectuin  did  not  exert  any  strong  compression  upon 
the  latter  as  the  cesophagus  tube  passed  readily 
through  the  rectum  into  the  distended  portion  of 
bowe  ,  where  its  extremity  could  be  felt  through 
the  abdominal  wall;  but  it  is  also  obvious  that  at 
this  point  the  peristaltic  motion  of  the  intestine 
or  at  least  the  passage  of  its  contents,  must  have 


OBSTRUCTIONS.  97 
been  arrested,  for  it  was  just  above  this  point  that 
the  increase  in  the  calibre  of  the  bowel  and  thick 
ness  of  its  walls  commenced.  There  was  also 
anotlier  seat  of  obstruction  just  above  the  distended 
convolution  at  the  point  where  the  upper  turn  of 
the  colon  occurred,  for  it  was  just  above  this  that 
perforation  took  place.  The  history  of  the  case 
and  post  mortem  revelations  showed  that  a  diseased 
action  had  been  going  on  for  a  long  period." 

Should  it  be  possible  under  circumstances  of 
twist  of  the  colon  to  feel  the  end  of  a  tube  through 
the  abdominal  wall  in  some  unexpected  locality 
the  nature  of  the  lesion  would  be  at  once  recog- 
nised. At  the  same  time  the  tube  cannot  be  in- 
troduced with  too  much  care  and  caution,  lest,  in- 
stead of  tiavelling  along  the  intestinal  canal,  it 
perforate  its  wall. 

Treatmetit.~ln  these  cases  there  is  little  choice 
ot  remedies,  the  chief  being  the  free  but  cautious 
use  (it  the  tube  and  copious  eneinata. 
^T^t  In  a  case  similar  to  the  above 

iVI.  Trousseau,  after  seeing  the  condition  of  the' 
sigmoid  flexure  at  the  autopsy,  suggested  the  pos- 
sible benefit  which  might  have  arisen  from  punc- 
ture with  a  fine  trocar  and  canula,  of  this  portion 
ot  the  intestinal  tube  through  the  anterior  abdo- 
minal wall,  with  a  view  to  evacuate  the  gas  con- 
tained, m  order  to  relieve  distention,  and  conse- 
quently temporary  paralysis.  By  this  means  the 
volvulus  might  have  been  untwisted  and  peristalsis 
restored.  (Nilato7i,  Elemens  de  Path.  Chiruraicale 
tom.  IV.  p.  479.)  ' 

A  case  of  twist  of  the  small  intestine  consequent 
on  shock,  recorded  in  the  Medical  Times,  Nov. 
■^2,  I806,  p.  514,  is  worthy  of  note.     "A  gentle- 
man 53  years  of  age  who  had  previously  enioyed 
good  health  took  a  draught  of  cold  water  while 
heated,  and  was  immediately  seized  with  pain  in 
the  abdomen  and  vomiting;  on  the  fourth  day 
abdominal  distension  and  tympanitis,  except  in 
the  right  ihac,  lumbar,  and  adjoining  portion  of 
umbilical  regions,  which  were  dull;  no  pain  on 
pressure;  on  the  ninth  day  dulness  was  replaced 
by  tympanitis;  coffee-ground  vomit.    Some  offen- 
sive fajces  passed  now  and  then.  Death.  Autopsy 
—A  portion  of  mesentery  was  twisted  to  a  cord- 
like  state,  and  behind  this  a  portion  of  ileum  had 
passed  and  was  strangulated;  lower  two  thirds  of 
the  Ileum,  the  ctecum,  &c.  were  collapsed,  while 
the  rest  of  the  ileum  and  the  jejunum  were  enor- 
mously distended  and  occupied  nearly  the  whole 
abdomen.      Apparently  the  cause  of  the  twist  in 
this  instance  was  the  application  of  cold  adminis- 
tered by  the  mouth. 

it  "'ill  be  justifiable  to 
tiy  the  effect  of  this  agent  in  obstinate  cases  of  ob 
strtiction,  either  by  injecting  ice-cold  water  ver 
anum   or  by  dashing  a  quantity  of  cold  wiUer 
over  the  surlace  of  the  abdomen. 

Treatment.—TvjiiU  of  the  small  intestine  re- 
sembling, as  they  do,  other  sudden  mechanical 
lesions,  must  be  treated  on  similar  principlea. 

Question  of  Operation  in  Intestinal  Obstructions 
—Hitherto,  with  the  exception  of  intussusception' 
the  propriety  of  calling  in  the  aid  of  the  surgeon 
111  cases  of  intestinal  obstruction,  where  medicine 
fails  to  relieve,  has  not  been  discussed  here.  The 
suliject  must  be  considered  under  two  heads 
corresponding  with  the  two  principal  divisions  of 
the  intestines,  small  and  large;  and  in  reference 
a.so  to  the  peculiar  sources  of  obstruction  to  which 
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each  portion  of  the  canal  is  more  particularly  liable. 
The  operations  wliicli  have  been  resorted  to  up  to 
the  present  time  are  as  follows:  Gastrotomy,  i.e. 
openint;  the  abdominal  cavity  with  a  view  to 
relieve  an  internal  strangulation,  and  witliout 
disturbing  the  integrity  of  the  ' intestinal  tube  ; 
Gastro-enterotomy,  i.e.  opening  the  abdomnial 
cavity,  followed  by  opening  the  intestinal  tube, 
with  a  view  to  the  formation  of  an  artificial  anus; 
Enterotomy,  opening  the  intestine  at  some  point 
external  to  the  peritoneal  or  abdominal  cavity, 
also  with  the  intent  to  form  an  artificial  amis. 

The  first  is  resorted  to  in  supposed  lesions  ot 
the  small  intestines  the  third,  in  obstructive  di- 
sease of  the  larger  bowel;  the  second,  or  gastro- 
enterotomy,  under  peculiar  conditions  of  both  divi- 
sions of  the  intestine. 

Gastrolomi/.— History  tells  us  that  Praxagoras, 
and  in  the  sixteenth  and  seventeenth  centuries 
Pierre  Franco  and  Paul  Bardette,  advocated  this 
operation  in  cases  of  internal  strangulation.  We  are 
not  aware  how  frequently  the  operation  has  been 
performed,  either  in  this  or  other  countries,  but  up 
to  the  present  day  we  believe  not  one  successful  case 
has  occurred  in  Great  Britain;  some  lew  attended 
by  success  have  been  recorded  both  in  Europe  and 
America.    Mr.  Hutchinson  informs  us  that,  some 
time  since,  he  requested  to  be  informed,  through 
the  medium  of  the  jVIedical  Times,  of  a  case  or 
cases  in  which  gastrotomy  had  been  successfully 
performed  in  this  country ;  but  received  no  response. 
Unhappily,  the  sources  of  internal  mechanical  ob_ 
struction  are  so  numerous,  and  the  symptoms  ot 
many  so  similar,  that  it  is  difficult,  and  indeed  im- 
possible in  most  instances  to  determine  either  the 
nature  or  the  seat  of  the  lesion.    A  proximity  to 
the  truth,  as  regards  the  seat  of  obstruction,  may 
be  arrived  at,  should  the  lesion  be  situated  either 
near  to  the  pylorus  (case  by  Bird  and  Hilton,  Med. 
C/dr.  Trans,  vol.  30)  or  to  the  anus;  but  as  the 
ileo-cffical  valve  is  approached,  the  symptoms  upon 
which  we  rely  to  form  an  opinion  are  often  so  con- 
tradictory, that  an  inference  must  be  drawn  with 
the  greatest  caution.    Mr.  Phillips,  who  has  col- 
lected and  analvsed  169  cases  of  intestinal  obstruc- 
tion, and  who  also  quotes  various  authors  upon 
this  subject,  says  {Med.  Oiir.  Trans,  vol.  31,  p. 
16.):    "For  some  time  I  had  hoped  that  by  ar- 
ranging the  cases  in  small  groups  the  symptoms 
mi"ht  be  made  to  assume  a  more  characteristic 
form- but  I  found  that  distressing  sickness,  severe 
pain,  and  abdominal  tension  might  be  present  or 
absent  in  any  case,  no  matter  what  may  have  been 
the  cause  of  obstruction  ;  that  life  might  be  ex- 
tended as  long  in  a  case  where  the  intestine  passed 
through  an  unnatural  opening,  as  in  a  case  ot  gra- 
dual   malignant    contraction."       Hevin  says, 
(Mhiwire  de  fAeadbnie  de  Chirurg.  tome  ly.  p. 
211)-    "The  uncertainty  as  to  the  cause  ot  tliese 
affections,  and  the  equivocal  nature  of  the  symptoms 
which  are  similar,  from  whatever  cause  ""^'"6' ^ 
these  are  very  varied,  will  always  deter  a  p  nde  t 
man  f,om  having  recourse  to  an  incision 
geious,and  which  would  be  very  often  usd  ss 
since  the  volvulus  which  it  is  proposed  to  i  m  dy 
is  the  least  frequent  cause  o    the  I'-^o  Pass  on 
There  is  not,  moreover,  any  indication  " 
the  precise   locality,  the  positive  seat,  ot   U  e 
malady."    Dr.  Watson  says  {Pnne.ples  and  Prac- 
tice of  Physic,  vol.  ii.  p.  468) :  "This  procedure  con- 
templates no  compromise  between  certain  deatti  ana 


complete  recovery  ...  and  if  the  peril  were  my 
own,  and  all  other  prospect  of  relief  had  failed  me, 
I  would  submit  myself  to  this  forlorn  hope  of 
rescue."    When  called  to  decide  upon  or  to  dis- 
cuss the  propriety  of  opening  the  belly  to  search 
for  the  seat  of  obstruction,  all  means  to  aid  the 
diagnosis  will  of  course  be  employed,  and  the  sur- 
geon should  determine,  and  be  able  to  explain, 
why  he  arrived  at  the  conclusion  that  tlie  seat  of 
strangulation  would  be  found  either  here  or  there. 
His  inference  may  possibly  be  wrong  ;  but  we  hold 
that  some  good  reason  should  be  assigned  for 
attempting  the  relief  of  a  disease,  the  nature  and 
seat  of  which  cannot  with  any  degree  of  certainty 
be  foretold,  and  from  which  recovery,  even  at  the 
eleventh  hour,  is  just  within  the  limits  of  possibility, 
by  the  terrible  alternative  of  an  operation,  which, 
in  all  human  probability,  will  prove  fatal.    On  the 
other  hand,  should  the  locality   be  sufficiently 
marked,  and  especially,  should  symptoms  point  to 
the  right  umbilico-iliac  region,  where  observation 
and  experience  have  shown  that  sources  of  strangu- 
lation are  apt  to  arise  either  from  congenital  mal- 
formation of  the  lower  part  of  the  ileum,  or  from 
disease  of  that  bowel  ;  and  should  age  and  tolera- 
ble health  concur  with  the  absence  ol  signs  of  local 
and  general  inflammation  to  warrant  an  operation, 
the  surgeon  will  be  justified  in  recommending  gas- 
trotomy.   At  the  same  time,  he  will  do  wisely  to 
explain  fully  both  to  the  patient  and  to  his  friends 
the  impending  probabilities  whether  an  operation 
be  perlormed  or  not.    It  will  rest  with  them  either 
to  accept  or  to  refuse  the  apparently  only  chance 
of  life 

Period  for  operation.  —  This  is  a  most  mo- 
mentous question.    It  is  easy  to  recommend  an 
operation,  but  to  the  last  degree  difficult  to  say 
when  it  should  be  performed!    Few  would  be 
willing  to  advise  such  a  procedure  until  all  the 
resources  of  art  have  been  exhausted,  many  of  them, 
unwittingly,  to  the  detriment  of  the  sufterer  ;  while 
there  may  be  greater  danger  from  delaj-,  until 
either  the  powers  of  the  patient  are  exhausted 
beyond  hope  of  recovery,  or  morbid  changes  have 
taken  place  in  the  parts  implicated,  rendering  lile 
impossible,  or  fatal  and  general  peritonitis  basset  in. 
Medio  tuHssimus  ibis.    The  practitioner  must  care- 
fully watch  the  pulse  of  his  patient,  because,  since 
death  begins  at  the  heart  in  these  cases  the  con- 
dition  of  the  vascular  system  will  best  indicate  the 
influence  exercised  by  the  disease  upon  the  consti- 
tution    The  gradually  increasing  frequency  and 
decreasing   power  of  the  pulse,  the  increasing 
anxiety  of  countenance,  the  persistence  and  aggra- 
vation of  the  symptoms,  especially  that  of  sterco- 
raceous  vomiting,  clearly  indicate  that  the  time  tor 
operative  interference,  if  admissible  at  a  1,  Has 
arrived.    The  operation  having  been  decided  upon, 
the  temperature  of  the  room  in  which  it  is  to  be  per- 
formed should  be  raised  to  80"  Fahr.,  in  order 
that  the  contents  of  the  abdomen  exposed  during 
the  operation  may  not  be  injuriously  attccted 
by  cold.  A  ready  mode  of  doing  this  and  of  render- 
ing the  atmosphere  humid  also,  consists  m  hanging 
damp  towels  before  a  large  fire  made  in  the 
room.    Chloroform  may  or  may  "ot  be  adminis- 
tered  according  to  circumstances;  and  the  patient 
having  been  placed  with  his  buttocks  upon  he 
edge  of  a  table,  with  his  legs  depending^  and  sup- 
ported each  on  a  chair,  the  openUor  takes  up  h  s 
position  between  the  patient's  thighs,  and  evacu- 
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ates  the  bladder  with  a  catheter.    With  a  view  to 
favour  an  exploration,  should  it  be  necessary-,  of 
the  whole  cavity  of  the  abdomen,  it  will  be  prudent 
to  select  the  median  line  for  the  incision.  The 
hand  introduced  here  can  readily  penetrate  to  any 
part  of  the  abdomen  ;  no  important  structures  are 
divided,  and  there  will  probably  be  no  hcemorrhage. 
The  incision  should  be  made  at  first  sufficiently 
large  to  admit  the  hand  of  the  operator  into  the  ab- 
domen, sa)',  from  one  finger's  breadth  below  the 
umbilicus  to  the  same  distance  above  the  pnbes. 
The  integuments,  lineaalba  and  transversalis  fascia, 
having  been  divided  with  a  scalpel,  the  subperi- 
toneal fat  will  be  reached.    A  small  puncture  of 
the  peritoneum  must  be  carefully  made  to  admit  a 
director,  upon  which,  or  upon  the  finger  intro- 
duced and  passed  behind  the  serous  membrane, 
the  probe-pointed  bistoury  will  safely  complete  the 
section.    The  distended  intestines  will  now  endea- 
vour to  escape  from  within  the  abdomen,  and  must 
either  be  repressed  by  assistants,  or,  if  allowed 
to  protrude,  be   protected  and  kept  warm  by 
hot  flannels  ;  while,  should  the  wound  be  too 
small  to  enable  the  operator  to  effect  his  object, 
it  must  be  enlarged  in  an  upward  direction  to 
enable  him  to  proceed.     His  object  will  be  to 
find  the  seat  of  obstruction,  and  to  do  so  he 
will   of  course   commence  the   search   in  the 
region  indicated  by  the  symptoms,  and  in  doing 
BO  should  endeavour  to  find  a  portion  of  bowel 
situated  below  the  lesion,  and  which  will  be  pale, 
empty,  and  contracted.   This  done,  the  contracted 
gut  is  to  be  traced  to  the  spot  at  which  it  is  appa- 
rently cut  off  from  the  portion  of  bowel  lying  on 
the  proximal  side  of  the  obstruction,  and  which  will 
be  more  or  less  distended,  injected,  and  probably 
undergoing  certain  pathological  changes.    A  false 
membrane,  if  found,  may  be  torn  or  cut  across  (a 
fine  ligature  being  placed  upon  any  bleeding  vessel 
requiring  it,  and  cut  short)  ;  a  loop  of  intestine  must 
be    withdrawn    cautiously    from    any  aperture 
through  which  it  has  passed  ;  and,  indeed,  what- 
ever the  cause  of  obstruction,  its  appropriate  remedy 
must  be   resorted  to.     Should  the  stricture  be 
relieved,  the  contents  of  the  distended  bowel  will 
probably  commence  to  enter  the  contracted  por- 
tion, and  success  so  far  will  be  recognised  by 
a  gradual  distension  of  the  latter  and  proportionate 
diminution  of  the  former. 

But  it  may  happen  that  the  obstruction,  although 
found,  cannot  be  removed  ;  and  if  so,  a  knuckie  of 
distended  bowel  as  near  to  the  lesion  as  possible, 
and  on  the  proximal  side  of  it,  must  be  united  to 
the  niferior  angle  of  the  wound  by  suture,  be 
opened,  and  the  establishment  of  an  artificial  anus 
be  attempted. 

^  It  is  also  possible  that  the  portion  of  bowel  which 
18  the  scat  of  obstruction,  may  have  undergone  such 
pathological  changes  (gangrene  for  example)  as 
""j  unable  to  resume  its  functions  ; 

under  those  circumstances  this  disorganised  portion 
must  be  brought  out  and  maintained  at  the  wound, 
With  the  hope  that  an  artificial  anus  may  result. 
Ihe  exploration  completed,  the  viscera  must  be 
retained  within  the  cavity,  while  the  wound  is 
being  closed  by  twisted  or  interrupted  sutures, 
ine  pin  of  the  former  should  penetrate  all  the 
strata  of  the  abdominal  wall,  including  peritoneum, 
*b.Ie  the  knot  of  the  latter  should  be  tied  on  o,ie 

ue  01,  and  not  opposite  to,  the  incision 
atthesive  plaster 


Strips  of 

may  be  employed  to  support 
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the  sutures.  If  the  distended  intestines  interfere 
materially  either  with  the  progress  of  the  opera- 
tion, or  with  the  closure  of  the  wound,  their 
gaseous  contents  may  be  removed  by  puncture 
witli  a  fine  trocar  and  canula. 

The  patient,  having  been  returned  to  bed,  the 
treatment  will  consist  in  endeavouring  to  prevent 
peritonitis,  by  the  free  administration  of  opium  by 
mouth  and  rectum,  and  in  supporting  the  flagging 
powers  of  life  by  the  use  of  concentrated  fluid 
nutriment,  and  probably  stimulants  also,  by  mouth 
and  rectum. 

References  to  some  of  the  cases  of  gastrotomy 
areas  follows : — Hilton  two  cases,  Med.  Cliir.Trcms. 
vol.  XXX.  xxxi.  Druitt,  Med.  Chir.  Trans,  vol.  xxxi. 
Fergusson  two  cases.  Lancet,  January,  1850.  Prov. 
Med.  Surg.  Joiirn.  May,  1853.  Gay,  Med.  Ga- 
zette, August  29th,  1851.  Lawson,  Trans.  Path. 
Soc.  vol.  12. 

Gastro-Enterotomy. — A  large  number  of  cases 
of  intestinal  obstruction  will  occur,  in  which  it  is 
utterly  impossible  to  determine  with  any  degree  of 
probability  the  nature  and  seat  of  the  lesion.  All 
the  resources  of  medicine  shall  have  been  tried  in 
vain  to  remove  the  symptoms,  and  the  patient's 
life  is  evidently  in  jeopardy.  What  then  is  to  be 
done  under  these  doubtful  circumstances  ?  Is 
gastrotomy  to  be  attempted  and  the  abdomen  to 
be  explored  ?  We  hold  that,  unless,  as  already 
stated,  the  symptoms  indicate  the  probable  seat  of 
stricture,  an  exploratory  operation  is  not  justifi- 
able, since  the  length  of  time  requisite  for  its 
accomplishment,  and  the  haiidling  and  exposure  to 
which  the  viscera  must  be  subjected,  too  much 
diminish  the  chance  of  life  to  render  such  pro- 
cedure advisable. 

But  the  sufferer  is  not  to  be  allowed  to  suc- 
cumb without  an  effort  being  made  to  rescue  him 
from  his  perilous  position.  Gastro-enterotomy 
must  be  performed  with  a  view  to  the  establish- 
ment of  an  artificial  anus.    In  determining  the 
site  for  the  operation  it  will  be  obviously  of 
great  importance,  as  regards  the  future  nutrition 
of  the  patient,  to  select  a  portion  of  intestine 
above  the  stricture,  but  as  far  from  the  stomach  as 
possible  ;  as,  for  example,  the  c£Bcum,  or  lower 
part  of  the  ileum.    With  this  object  in  view  the 
right  iliac  region  should  be  chosen.  Chloroform 
having  been  administered  or  not,  an  incision  from 
two  to  four  inches  in  length,  nearly  perpendicular, 
but  with  a  sli^iht  convexity  directed  outwards' 
should  include  the  three  muscular  strata  and  the' 
transversalis  fascia  of  the  anterior  abdominal  wall 
seriatim,  midway  between  the  course  of  the  deep 
epigastric  artery  and  the  anterior  superior  spine  of 
the  ileum,  its  inferior  extremity  terminating  about 
one  finger's  breadth  above  Poupart's  ligament.  The 
peri  toneum,  having  been  punc  tured  and  slit  tip  to  a 
similar  extent,  either  on  a  director  or  on  the  finger 
of  the  operator,  the  distended  bowel  will  probably 
protrude  at  the  wound,  and  having  been  secured  to 
the  same  by  interrupted  sutures,  may  be  laid  open 
in  a  longitudinal  direction  to  the  extent  of  an  inch 
when  the  operation  is  completed.    Should  there 
be  a  choice  between  two  portions  of  bowel  present- 
ing, the  large  intestine  should  be  selected  in  pre.< 
ference,  and,  next  to  tliis,  a  portion  of  small  intes- 
tine having  none  or  few  valvuke  conniventes,  which 
circumstance  may  be  ascertained  by  palpation.  To 
obviate  the  inconvenience  of  an  artificial  anus  M 
MuisoiineuYC  lias  proposed  to  substitute  nn  "  anas- 
H  2 
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iojnose  {nleslinale."  This  operation  consists  in 
opening  the  tube  both  above  and  below  the 
obstruction  on  its  free  border,  to  the  extent  of  an 
inch,  and  in  uniting  them  by  means  of  sutures. 
Thus  a  communication  is  established  between  the 
segments  of  bowel  on  eitlier  side  of  the  lesion. 
iNtlat07i,  Elem.  de  Pathol.  Chir.  torn.  iv.  p.  402.) 
This  operation  appears  to  be  the  most  dangerous  of 
any  yet  recommended.  . 

£nterolowi/.—Th\s  term  is  usually  associated 
with  opening  the  colon  in  either  loin,  with  a  view 
to  the  formation  of  an  artificial  anus.    The  history 
of  this  operation  dates  from  the  time  of  Caliisen 
who  says  (Systema  Chirurg.    vol.  ii.  p.  688  :) 
"  Qufe  pioposita  sub  hoc  rerum  statu  (imperfora- 
tionis  ani)  fuit  incisio  intestini  creci  vel  coli^  de- 
scendentis,  sectione  in  regione  lurabari  sinistra  ad 
marginem  musculi  qiiadrati  luniborum  facta,  ut 
anus  paretur  artificialis,  remediura  prffibet  omnino 
incertum,  atque  hac  operatione  vix  vita  miselli 
servari  poterit.      Quanquam  intcstinum  m  hoc 
loco  facilius  attingatur,  quam  supra  regionem  in- 
guinalem."    There  is  no  evidence  to  show  that 
Caliisen  himself  performed  this  operation;  but  in 
1839  Amussat  proposed  and  executed  a  modifica- 
tion of  Callisen's.    In  this,  as  in  the  previous 
operation,  the  intestine  should  be  opened  as  near 
as  possible  to  the  seat  of  stricture,  i.e.  on  the  left 
Bide,  should  the  rectum  or  sigmoid  flexure  be  the 
seat  of  obstruction;  on  the  right  side,  should  the 
obstacle  be  beyond  the  ascending  colon,  but  on  the 
proximal  side  of  the  sigmoid  flexure.  , 
Choice  of  operation.'  Amussat  s  and  Caliisen  s 

methods.  ^   •/-  •  ;   d  ■ 

Amussat  [Memoire  sur  VAnus  Arlificiel.  ir'aris, 
1839)  describes  and  draws  a  comparison  between 
his  own  and  Callisen's  method,  thus:  "  For  Calli- 
sen's method  the  external  border  of  the  qiiadratus 
lumborum  cannot  be  taken  as  a  guide,    as  is 
commonly  said,  because  it  is  not  possible  either  to 
see  or  to  feel  this  muscle  through  the  integuments, 
and  it  is  very  difficult  to  cut  exactly  upon  its 
outer  border.    Besides,  this  border  is  only  exposed 
in  its  lower  half.  On  cutting  deeply,  the  latissimus 
dorsi,  generally  the  external  oblique,  always  the 
internal  oblique,  the  transversalis,  some  vessels, 
the   aponeurosis   of  the  transverse,  some  nerves 
are  divided,  and  at  length  one  falls  upon  the 
fatty  cellular  tissue  which  covers  the  intestine, 
and  then  upon  the  bowel  itself  if  it  be  dilated. 
Should  it  not  be    dilated,  it  must   be  sought 
for  posteriorly  under  the  quadraius  lumborum. 

By  my  method  the  site  for  the  opera- 
tion is  more  easily  defined.    The  transverse  inci- 
sion is  made  two  fingers'  breadth  above  the  ilium; 
or  better  still,  at  the  centre  of  the  space  comprised 
between  the  last  false  rib  and  the  crest  of  the 
ilium.    It  should  be  begun  at  the  external  border 
of  the  erector  spin8e,and  be  prolonged  as  far  as  tiie 
middle  of  the  upper  border  of  the  i  mm  or  indeed 
as  far  as  the  lateral  line  of  the  body,  thus  gn.ng 
it  an  extent  of  four  or  five  fingers  b^ead 
lumbar  spines,  the  last  false  nb,  ''"^  .'t'' "^f  °' 
the  ilium,  are  the  bony  pomts,  which  may  be 
taken  as  landmarks.    Nevertheless  th« 
the  ilium  is  the  safest  guide  ;  and  it  may  be  a  d 
that  the  transverse  incinion  ought  to  correspond  to 
th.  middle  third  of  this  bone.    Af  er  having  di- 
vided the  skin  and  the  superficial  tissues,  the 
deeper  structures  may  be  cut  crucially,  in  oraei 
better  to  discover  the  intestine;  by  means  ot  tiie 


transverse  incision  the  operation  is  performed  in  a 
large  space  from  before  backwards  ;  the  external 
border  of  the  quadratus  can  be  readily  raised  and 
be  incised,  if  necessary.  ...  By  my  method, 
the  latissimus  dorsi  is  divided  transversely  in  the 
posterior  third  of  the  incision,  and  the  external 
oblique  in  the  two  anterior  thirds,  the  internal 
oblique  and  the  transverse  longitudinally  and 
somewhat  transversely ;  sometimes  the  quadratus, 
few  vessels  and  nerves,  the  aponeurosis  of  the 
transverse  muscle,  then  the  fatty  cellular  tissue 
and  the  areolar  tissue  which  immediately  covers 
the  intestine;  at  lengtli  the  colon  itself  is  found." 

The  conclusion  drawn  from  the  above  comparison 
cannot  but  be  accepted  by  us,  and  therefore  in 
favour  of  Amussat's  method.    At  the  same  time, 
Mr.  Hilton  gives  the  preference  to  Callisen's  or  to 
tiie  longitudinal  incision,  and  describes  its  perform- 
ance as  follows  {Guy's  Hospital  Reports,  vol.  xviii. 
1853,  p.  189):  "  If  it  be  important,  in  cutting  down 
upon  the  subclavian  artery,  to  reco'-nise  the  omo- 
hvoideus  and  scalenus  anticus  muscles,  so,  in  the 
operation  of  opening  the  colon  in  the  lumbar  region, 
behind  the  peritoneum,  it  is  essential  towards  an 
exact  and  proper  perfoimnnce  of  this  operation 
that  the  surgeon  should  bring  into  view  by  his  in- 
cision the  outer  edge  of  the  quadratus  lumborum. 
In  a  thin  patient,  the  outer  edae  of  the  erector 
spinse  muscle  may  be  distinctly  felt,  as  also  may 
the  apices  of  the  transverse  processes  of  the  verte- 
brffi;  and  these  signs  will  be  sufficient  guide  to  the 
position  of  the  quadratus  lumborum  muscle.  But 
in  a  very  fat  person,  in  whom  neither  of  these 
points  can  be  determined,  it  will  be. necessary  to 
draw  a  line  parallel  to  the  spinous  processes,  di- 
rectly downwards  from  the  angle  of  the  seventh, 
eighth,  or  ninth  rib,  across  the  costo-iliac  space,_to 
the  crest  of  the  ilium.    This  line  corresponds  with 
the  outer  edge  of  the  erector  spina;  and  the  apices 
of  the  transverse  processes;  and  a  measured  inch 
from  it  outwards  corresponds  with  the  outer  edge 
of  the  quadratus  lumborum.    I  assumed  that  the 
quadratus  lumborum  might  be  about  one  inch  wide, 
and  therefore  made  a  vertical  incision  nearly  two 
inches  long  between  the  last  rib  and  the  crest  of  the 
ilium,  extending  nearer  to  the  ilium  than  to  the  rib. 
One  well-directed  cut  divided  the  skin  and  cellular 
tii^sue,  the  tendon  of  the  internal  obliqne  muscle, 
and  exposed  the  outer  edge  of  the  quadratus  lum- 
borum".   Two  small  arteries  required  ligatures. 
The  last  dorsal  nerve  lying  across  the  upper  part 
of  the  line  of  incision  was  divided.    The  trans- 
versalis  abdominis  muscle  was  divided  vertically, 
to  tlie  extent  of  nearly  two  inches,  parallel  to  the 
outer  edTe  of  the  quadratus  lumborum;  a  consider- 
able quantity  of  loose  lobulated  fat  was  exposed, 
a  nart  of  which  was  taken  away,  and  the  rest  dis- 
placed by  the  blunt  end  of  a  director,  in  accordance 
with  the  direction  of  the  original  incision.  An 
artery  required  to  be  ligatured  at  both  ends,  and 
then  the  intestine  was  clearly  and  perfectly  brought 
into  view,  of  a  greyish  pink  hue,  and  somewhat 
buiging.  A  director  and  forceps  cleared  a  portion  ol 
the  surface  of  the  intestine  of  fat  and  areolar  tissue 
to  the  extent  of  an  inch  at  least.  The  intestine  was 
now  rendered  more  prominent  at  the  bottom  of  the 
wound  by  the  anterior  part  of  the  abdomen  being 
pressed  upon,  so  as  to  push  the  intestine  towa  ds 
he  opening  in  the  loin.    A  long  curved  needle, 
armed  with  silk,  was  passed  through  the  intestine 
and  then  through  tiio  integuments  at  the  point 
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nearest  the  anterior  edge  of  the  wound,  so  as  to 
fix  the  intestine  anteriorly;  and  in  a  similar  man 

ner  the  part  nearest  to  the  posterior  edge  was  like- 
wise fixed.  An  incision  of  about  an  inch  in  length, 

vertically  between  the  tr;insfixed  points  above  al- 
luded to,  was  then  made  into  the  intestine." 
For  the  transverse  incision  (Amussat),tlie  land 

marks  are,  the  last  rib,  the  crest  of  the  ilium,  and 

the  spinous  processes  of  the  lumbar  vertebrae.  The 

incision  should  correspond  to  the  middle  third  of 

the  crest  of  the  ilium,  and  to  a  line  two  fingers' 

breadth  above  this.    It  should  be  commenced,  the 

patient  lying  on  the  opposite  side,  and  slightly  on 

his  face,  over  the  outer  border  of  the  erector  spinas. 

and  be  carried  outwards  to  the  extent  of  from  two  to 

four  inches,  in  proportion  to  the  degree  of  obesity  of 

the  subject,  dividing  the  la  tissimusdorsi  and  external 

oblique,  the  former  in  the  posterior  third,  the  lat- 
ter in  the  anterior  two-thirds,  of  the  incision;  the 

internal  oblique  and  the  posterior  aponeurosis  of  the 

transverse,  with  a  few  of  the  fibres  of  the  muscle 

itself;  the  outer  edge  of  the  sheath  of  the  quadratus 

lumborum  may  be  notched  if  necessary.  If  thought 

desirable,  the  deeper  structures  may  be  divided 

crucial!}-,  and  the  operation  be  completed,  as  by 
the  method  of  Callisen.  At  least  two  sutures 
should  fasten  the  bowel  to  the  wound  before  an 
opening  be  made  into  it;  the  number  may  be  in- 
creased at  a  later  period  to  four  or  six. 

Bauden's  method.  This  surgeon  prefers  an 
oblique  incision  to  either  of  the  above,  and  ad- 
vises that  it  should  be  commenced  one  inch  below 
the  last  rib,  immediately  external  to  the  erector 
spincB  muscle,  and  be  carried  downwards  and  out- 
wards, and  terminated  about  one  inch  and  a  half 
external  to  the  same,  and  near  to  the  crest  of  the 
ilium. 

The  loin  having  been  opened  by  one  of  the  above 
methods,  the  surgeon  should  carefully  avoid  mis- 
taking the  kidney  for  hardened  faeces.  In  conse- 
quence of  the  position  of  the  liver,  the  right  kid- 
ney will  occupy  a  lower  level  than  the  left,  and 
will  therefore  be  more  probably  met  with  when  the 
right  loin  is  opened. 

Period  for  operation. — The  symptoms  of  ob- 
struction having  existed  for  many  days,  say  from 
ten  to  twenty,  without  any  amelioration  from  treat- 
ment, and  the  cause  and  seat  of  the  lesion  being 
tolerably  evident,  no  advantage  can  accrue  to  the 
patient  by  delaj'.  The  operation  itself  is  mode- 
rately easy  of  performance,  and  may  be  classified 
with  those  considered  to  be  not  dangerous  to  life. 

Lilire's  Operation. —In  the  year  1710,  Littre 
proposed  to  relieve  obstruction  of  the  lower  part 
of  the  large  intestine  by  opening  the  sigmoid 
flexure  in  the  left  iliac  region;  and  at  the  present 
time  surgeons  occasionally  resort  to  this  method 
in  preference  to  that  performed  in  the  loin.  The 
groin  having  been  opened,  the  sigmoid  flexure 
must  be  brought  to  the  surface,  and  be  treated  as 


stated  under  the  head  of  Gastro-enterotomy. 
I  he  surgeon  may,  in  some  instances,  prefer  to  at- 
tempt to  reach  the  sigmoid  flexure,  or  the  crccum, 
It  the  right  side  be  selected,  behind  the  perito- 
neum;  but  failing  in  this,  the  general  cnvitv  of  the 
belly  must  be  opened.  Littre's  method  should  have 
the  preference  in  infants,  and  in  cases  of  tumour  of 
the  groin,  inducing  suspicion  of  the  position  either 
ot  mgnioid  flexure,  or  of  cn:cum  loaded  with  fieccs 
tomparatire  merits  of  Uttre  s  ami  AmnssaCs  or 
tmscH  s  operations.— 'Yh^  first  objoct  desired  bv 
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resorting  to  either  of  the  above  operations  is  to 
prolong  life  ;  and  secondly,  to  place  the  artificial 
anus  in  such  position  as  shall  render  existence  to- 
lerable to  the  patient  and  his  friends.    Mr.  Cffisar 
Hawkins  {Med.  Chir.  Trans,  vol.  xxxv.),  in  his 
analysis  of  the  result  of  forty-four  operations  to 
relieve  intestinal  obstruction,  whether  performed 
thnuigh  or  external  to  the  peritoneum,  says; 
"  There  remain,  then,  only  (for  reasons  assigned 
above)  twelve  cases  of  peritoneal  section  to  com- 
pare with  twenty-six  cases  of  operation  behind  this 
membrane;  and  it  is  found  that,  of  the  former, 
seven  died,  and  five  recovered  ;  while  of  the  lat- 
ter only  ten  died,  and  sixteen  recovered.  The 
right  colon  and  cajcum  were  opened  through  the 
peritoneum  in  four  cases,  all  of  which  died;  and 
au  artificial  anus  was  made  in  the  right  colon  be- 
hind the  peritoneum  in  six  cases,  of  which  two 
died,  and  four  recovered.    As  far  as  these  num- 
bers go,  the  preference  on  the  right  side  is  un- 
questionably due  to  the  lumbar  operation!  The 
left  colon  has  been  opened  through  the  perito- 
neum in  eight  cases,  of  which  there  died  three, 
and  five  recovered ;  and  of  twenty  cases  of  lumbar 
operation  on  the  left  colon  nine  died,  and  eleven 
recovered.     While,  then,  a  comparison  of  the 
whole  number  of  operations,  and  also  of  those  on 
the  right  side  alone,  is  in  favour  of  the  operation 
external  to  the  peritoneum,  the  comparison  of  the 
two  methods  of  procedure  on  the  left  side  is  fa- 
vourable to  the  peritoneal  section,  so  far  as  so 
small  a  number  as  eight  cases  of  the  one,  compared 
with  twenty  of  the  other  method,  can  be  con- 
sidered of  value."    Mr.  Luke  iMed.  Chir.  Trans. 
vol.  xxxiv.  p.  274)  discusses  the  merits  of  the 
two  operations,  and  concludes  by  saying:  "It 
(Littre's  method)  affords  facilities  for  modifying 
the  treatment,  as  may  be  advisable,  after  immediate 
examination  of  the  cause  of  obstruction,  either  by 
opening  the  intestine  when  incapable  of  relief  by 
other  means,  or  by  dividing  or  removing  any  exist- 
ing cause  of  constriction  or  strangulation.    It  en- 
ables the  surgeon  to  extend  his  search  within  a 
limited  range  when  his  diagnosis  of  the  seat  of 
obstruction  has  been  proved  to  be  incorrect.  When 
requisite  and  proper,  it  enables  him  to  open  the 
colon  close  to  the  seat  of  obstruction,  and  thus 
preserve  to  Uie  patient,  for  the  performance  of  its 
proper  fimctions,  the  utmost  extent  of  intestinal  canal 
of  which  the  case  is  susceptible;  and  it  eventually 
secures  to  hiui  those  facilities  for  attending  to  hia 
own  comfort  which  appear  almost  a  necessary  con- 
dition to  make  life  endurable  under  such  drcuni- 
stances." 

A  case  recorded  by  Mr.  Hilton  {Guy- s  Hospital 
Reports.,  vol.  viii.  p.  479)  shows  the  desirability  of 
opening  the  bowel  near  to  the  seat  of  constriction. 
"  Itsometinics  happened  that  feculent  matter  passed 
into  the  ascending  and  transverse  colon  bevond 
the  artificial  opening;  tliis  occurrence  alwavs  pro- 
duced  some  slight  distress  by  its  distension,  and 
led  to  a  rumbling  noise  in  the  abdomen,  which 
terminated  in  a  retrograde  action  of  the  largo 
bowel,  expulsion  of  its  contents  through  the  arti- 
ficial anus,  and  immediate  relief." 

Notwithstanding  the  evidence  furnished  by  sta- 
tistics, which  is  in  favour  of  Littre's  operation  on 
the  left  side,  and  the  preference,  for  reasons  as- 
signed, givrn  by  Mr.  Luke  to  gastro  entevotoiny, 
experience  of  abdominal  surgery  does  not  wairnnt 
a  section  of  the  peritoneum  when  such  can  be 
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avoided.     Stronger  motives  than  those  already 
urged  must  be  assigned  before  the  surgeon  adopt 
an  operation  wliich  a  wholesome  prejudice  at  least 
deems  to  be  fraught  with  great  danger,  in  prefer- 
ence to  one  (the  lumbar)  comparatively  harmless. 
Notwithstanding  Mr.  Luke's  preference  for  Littre's 
operation,  he  records  a  case  in  which  he  failed  to 
find  the  seat  of  obstruction  by  this  proceeding, 
although  he  anticipated  its  presence  either  in  tlie 
top  of  the  rectum  or  in  the  sigmoid  flexure.  The 
autopsy  disclosed  a  strangulation  of  the  ileum  by  a 
band.    The  wound  in  the  loin  is  deemed  to  be 
more  disposed  to  close  than  that  made  in  the  groin, 
and  the  comfort  to  the  patient  is  greater,  and  its 
management  more  easy,  when  seated  in  the  groin 
than  in  the  loin.    In  reply,  I  quote  the  case  oi 
Mr.  Hawkins  {Med.  Chir.  Trans,  vol.  xxxv.  p.  89) : 
"The  artificial  anus  has  shown  the  usual  tendency 
to  contraction,  to  obviate  which  I  have  had  an 
ivory  plug  made  of  the  requisite  length  and  size 
The  plug  is  attached  to  a  small  brass  plate,  which 
is  inclosed  in  a  larger  one  of  India-rubber,  which 
covers  the  adjacent  parts,  and  is  retained  in  its 
place  by  an  elastic  bandage  or  by  plaster.  This 
plug  is  generally  withdrawn  for  an  hour  or  an 
hour  and  a  half  in  the  morning  for  the  escape  of 
the  contents  of  the  bowel,  after  which  it  is  again 
introduced  for  the  rest  of  the  day,  and  with  it  the 
lady  ia  able  to  ride  and  walk  out,  and  enter  into 
society  without  inconvenience." 

Also,  supposing  the  bowel  lying  between  the  arti- 
ficial opening  and  the  anus  to  become  competent  to 
the  performance  of  its  functions  at  any  future  time, 
the  permanent  existence  of  the  artificial  opening  may 
be  deemed  unnecessary,  and  in  the  loin  no  difficulty 
will  be  experienced  in  closing  it;  but  in  the  groin 
the  probable  presence  of  a  spur-like  process 
projecting  into  the  intestinal  tube  from  the 
mesenteric  margin  of  the  bowel  opposite  to  the  fistu- 
lous opening,  cannot  but  be  an  obstacle  to  the 
ready  transit  of  the  intestinal  contents  beyond  the 
fistula  towards  the  anus.  This  spur  is  due  to  the 
altered  and  fixed  position  of  the  free  margin  of  the 
bowel  to  the  anterior  abdominal  wall,  and  to  the  angle 
necessarily  formed  at  this  point.  This  complica- 
tion, while  it  will  probably  attend  Littre's,  will 
not  be  found  associated  with  the  lumbar  operation. 
(See  Art.  Artificial  Anus.) 

After-traatinent—T\\\i  consists  in  cleanliness;  m 
protecting  tiie  integument  around  the  aperture  irom 
the  irritating  discharge  by  the  application  of  some 
oleaginous  substance,  or  of  collodion;  avoiding  any 
tendency  to  diarrhoea  by  a -simple  and  wholesome 
diet;  in  aiding  the  removal  of  hardened  fc-eces  by 
warm-water  injections;  in  preventing  a  tendency 
to  contraction  of  the  aperture  by  the  use  of  a  suit- 
able plug;  in  favouring  periodical  evacuations  by  the 
employment  of  an  appropriate  plug  or  truss,  and  in 
inducing  the  patient  to  acquire  the  habit  ol  empty- 
ing the  bowel  at  stated  times.  Should  prolapsus  ot 
the  bowel  occur,  it  must  be  reduced  by  taxis,  and 
be  retained  in  position  by  a  plug.  ,  . 

Artificial   anus  in  Although  in  the 

adult,  in  whom  the  ascending  and  descending  colon 
is  fixed  to  the  loin,  and  usually  uncovered  by  pen- 
toneum  to  the  extent  of  at  least  one-third  of  its 
circumference,  corresponding  to  the  interval  be- 
tween the  lateral  longitudinal  muscular  bands,  no 
great  difficulty  in  reaching  tlie  bowel  is  experi- 
enced; still,  Mr.  Curling  {Med.  Chir.  Trans,  vol. 
xliii.  p.  311)  has  shown  that  such  facility  does  not 


always  attend  the  operation  in  infants,  either 
from  the  occasional  existence  of  a  loose  mesocolon, 
or  from  the  presence  of  the  kidney,  which,  being 
large  at  this  period  of  life,  may  overlie  the  bowel; 
while  the  depth  at  which  the  bowel  lies  from  the 
surface  renders  a  larger  incision  necessarj'.  Un- 
less the  sigmoid  flexure  be  abnormally  placed, 
Littre's  operation  should  therefore  have  the  pre- 
ference with  infants.]  C.  F.  Maunder. 

[Case  of  Bird  &  Hilton,  Med.  Chir.  Truns.  vol.  xxx. 
p.  51.    Croonlan  Lecture,  Lancet,  April  30,  1859. 
Guy's  Hosp.  Heports,  series  2,  vol.  ii.   Guy's  Hosp. 
Reports,  series  2,  vol.  ii.  p.  389.  Lancet,  Dec.  I8fil. 
Med.  Times,  Nov.  22,  185fi,  p.  515.   Mem.  de  I'Acart. 
de  Chirurpr,  4to,  t.  iv.  p  222.    Morbid  Anatomy,  2nd 
edit  p  162.    Beircil,  De  Intestinis  se  intussusci- 
pientibus,  &c.,Helmst,  I7C9.  i(;//«0J«"sCaseln  Plul. 
Trans,  vol.  Ixxvi ;  and  Lanastaff,  in  Edin.  Med.  and 
Surff.  Journ.  No.  XL    Med.  and  PhysicalJournal, 
No  XI    Trans,  for  tlie  Improvement  of  Med.  and 
Chir  Knowledge,  vol.  i.  Phil.  Trans.vol.  Ixxvi.  p.  305. 
Med.  Times,  Nov.  3,  1855,  p.  456.    Med.  Clnr.  Trans, 
vol.  i.  p.  170.    Duncan's  Commentaries,  vol.  ix.  p. 
oys     Physical  ami  Literary  Essays,  vol  ii.  p  8B1. 
Duncan's  Annals,  vol.  vi.  p.  298.    Med.  Cliir.  Trans, 
vol  ii.    Lanastaff  in  Edin.  Med.  and  Surg.  Journal. 
I  Mr.  Bush,  1823,  Mi'd.  and  Phys.  Journal.   B'bl.  lur 
die  Chir.  b.  iii.  p.  756,  Gott.  1811.    T.  Blizard,  Med. 
Chir.  Trans,  vol.  i.  p.  170.     Erichsen.  Science  and 
Art  of  Surgery,  3rd  edit.  p.  945.    Halter,  Phys.  Cor- 
poris Humani,  tom.  vii.  p.  95.    Case  by  E.  Coimns, 
Brit.  Med.  Journ.  June  21,  1862.   Simpson's  him. 
Med.  Essays,  vol.  vi.    Hevin's  4th  Obs.    Malcolm  s 
Physical  and  Lit.  Essays,  vol.  ii.  p.  Hunter, 
Med.  and  Chir.  Trans.    Sa;mmenng  in  Trans,  ot 
Haillie's   Morb.  Anat.    Saimmenng.    1.  ilii-ara, 
Casein  Med.  Chir.  Trans,  vol.  i.  p.  170.  Dr-J-^- 
l'F;/«on,Transylvanian  Journal  of  Medicine.  Portal, 
Cours  d'Anatomie  M^dicale,  vol.  v.  P-  2«.  G«v, 
Trans.  Med.  Soc.  London,  vol.  i.  Part  HI- 
Manuel  d'Anatomie,  vol.  iii.  p.  431.    htrianer  s 
Anat.  and  Phys.  Observ.  Part  L  p.  137,  &c.  Carpen- 
ter, Human  Physiol,  p.  1030.     Watson,  Principles 
and  Practice  of  Physic,  vol.  ii.  p.  465.    Adams,  Med. 
Chir.  Trans,  vol.  xxxv.  p.  59.   Galvanism  success- 
fully employed;  Med.  Times,  Feb.  7,  18h3  p.  137, 
G.  F.  Maunder.   Dr.  Waller,  Trans.  Lond.  .Vied.  fcoc. 
new  series,  vol.  i.  p.  130.   Mr.  J.  Long,  Med.  Times, 
1856.     Guv's  Reports,  2nd  series,  vol.  u.  V-^''^- 
Trousseau,  in  Nelalon's,  EK^mens  de  Path.  Chirur- 
-icale,  torn.  iv.  p.  479.   Med.  Times,  Nov.  22,  L-<a6, 
p  514     Phillips,  Chir.  Trans  vol.  xNXi  p.  6. 

\lemn,  M^mofre  de  I'Acad^mie  de  Ch>rurg  torn.  iv. 
p.  211.  Watson,  Principles  and  P^acti'^e  ?/  ?  >> sic, 
vol.  ii.  p.  468.  Cases  of  Gastrotomy,  .'"P 
cases  Med.  Chir.  Trans  vol.  xxx.  xxxi.  Dru,tt,  Med 
Chir  Trans,  vol.  xxxi.  Fergusson,  two  cases  Lancet, 
lanuarv  1850  Prov.  Med.  Surg.  Journ.  May,  1863. 
Wl^,  VI ml  Gazette  Aug.  29,  1H51.  iaiMO»,  Trans. 
pS'  Soc  vo  xi  ?'  Nilaton,  mm.  de  Pathol.  Chir. 
torn  iv  p  482.  CaZtoeH,  Systems  Ch.rurg.  vol.  ... 
p  ess!  Amussat,  M^moi.e  sur  'Anus  Art.tic.el, 
Paris  1839    Guy's  Hospital  Reports,  vol.  xvi.i.  1853, 

Luke,  Med.  Chir.  Trans,  vol.  x.kx.v.  p.  2/4.  Hilton, 
Guy's  Hosp.  Reports,  vol.  viii.  p.  i79.  ChW(»^,  Med. 
CWr.  IVans.  vol.  xliii.  p.  311.  Case  of  Internal  hti^ang. 
bv  baud  associated  with  incarcerated  he.nia,  i. 
s'lya.J  Lancet,  Feb.  25, 1860.  Obstruct.o..  by  ore.gn 
bodies,  Poland,  Guy's  Hosp.  Reports,  vol.  ix.  3rd 

'"Intestines,  wounds  of.  (SccWounds 

"^N'mos^^  or  intussuscep- 

tion.   (Sec  Intestinal  Obstructions.) 

IRIS,  INFLAMMATION  OF,  IRITIS. 
[The  forms  of  inflammation  may  be  grouped  under 
the  heads  of  idiopathic,  syphilitic,  traumatic,  stru- 
mous, and  rheumatic  iritis  It  would  invo  e 
useless  repetition  to  describe  each  of  these  va- 
rieties separately,  as  they  have  '"'^"y 
conimon.  The  better  plan  seems  to  be  to  s  ct 
the  best  type  of  the  disease  for  general  description, 
briefly  noting,  subsequently,  the  other  forms. 
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By  far  the  best  marked  specimens  of  iritis  owe 
their  origin  to  the  poison  of  sypliilis.  Syphilitic 
iritis  may  be  either  acute  or  chronic;  the  chronic 
condition  may  fi)rm  a  sequel  of  the  acute,  or  it  may 
present  this  type  from  its  commencement.  Be- 
tween the  two  extremes  we  have  every  shade  of 
variety.  The  disease  ma)'  exhibit  all  its  charac- 
teristic symptoms  in  a  few  days,  or  work  its 
effects  gradually  during  a  period  of  many  months. 
The  commencement  and  progress  of  tliis  disease 
are  usually  unattended  with  anything  like  severe 
pain;  some  slight  feeling  of  fulness  and  uneasiness 
in  the  globes  is  ail  that  is  complained  of  This 
absence  of  suffering  may  be  regarded  as  one  of  the 
characteristics  of  the  specific  form  of  this  disease, 
although  striking  exceptions  occur,  in  which  there 
is  considerable  pain,  lachrymation,  and  intolerance 
of  light.  The  degree  in  which  vision  is  interfered 
with  cannot  always  be  measured  by  the  amount 
of  change  in  the  iris,  but  depends,  to  a  certain  ex- 
tent, upon  the  degree  in  which  the  deeper  struc- 
tures are  involved  in  the  disease.  If  there  is  an 
opportunity  of  tracing  the  objective  symptoms  from 
the  commencement,  the  surface  of  the  iris  is  ob- 
served to  lose  its  natural  brilliancy  and  to  change 
its  colour.  This  is  particularly  noticeable  if  it  be 
blue,  in  which  case  it  assumes  a  yellowish  green 
shade;  if  hazel,  the  alteration  of  tint  is  less  ob- 
vious ;  the  movements  of  the  pupil  are  at  first 
sluggish,  and  soon  cease  altogether  ;  the  sclerotic 
vessels  are  slightly  injected,  particularly  round  the 
cornea,  causing  a  pink  tinge  ;  but  the  vascularity, 
though  similar  in  kind,  is  much  less  marked  than 
in  rheumatic  iritis.  As  the  disease  progresses,  the 
structure  of  the  iris  can  no  longer  be  traced ; 
the  irregularities  of  its  surface  are  filled  in  and 
coated  over  with  a  layer  of  fibrine:  this  deposit  is 
usually  thickish,  and  much  marked  at  the  pupil- 
lary margin.  In  the  next  stage,  at  one  or  more 
points,  a  distinct  roundish  elevation,  of  a  reddish 
brown  colour,  or  of  a  deep  yellow,  may  be  seen, 
forming  a  tubercle,  which  becomes  organised  with 
new  and  distinct  vessels.  This  may  gradually  in- 
crease in  size,  and  may  even  in  some  rare  instances 
develope  an  abscess  in  its  interior.  These  tuber- 
cles vary  very  much  in  colour,  size,  situation, 
and  amount  of  organisation  ;  in  very  acute  cases, 
and  particularly  when  recurring  in  very  feeble  per- 
sons, they  are  of  a  light  colour — viz.  a  yellow  or 
pale  brown,  of  a  large  size  and  numerous,  without 
much  trace  of  organisation.  In  other  instances, 
When  the  disease  is  less  acute,  the  powers  of  the 
system  in  better  preservation,  and  the  syphilitic 
origin  well  marked,  there  is  often  only  one  tubercle, 
of  a  reddish  brown  colour,  round  and  clearly  de- 
fined, highly  organized,  and  usually  near  the 
pupillary  margin.  More  rarely  a  tubercle  forms 
near  the  ciliary  attachment  of  the  iris,  and  may 
thrust  itself  against  the  cornea  and  sclerotic,  pro- 
ducing prominence  and  thickening  in  that  situation. 
Sometimes  it  is  difficult  to  trace  any  distinct  tu- 
bercle, and  there  seems  an  elevation  and  thickening 
of  the  proper  tissue  rather  than  any  deposition 
superadded.  At  an  early  stage  of  the  disease, 
adhesions  form  between  the  pupillary  margin  and 
the  capsule  of  the  lens  ;  so  that  if  the  pupil  is 
dilated  by  belladonna,  it  presents  a  peculiarly 
irregular  and  scolloped  form,  tied  down  at  some 
pouits  and  drawn  out  at  others,  and  varied  accord- 
ing, to  the  number  and  position  of  the  adhesions. 
Lnter  m  the  disease,  the  adhesions  become  so  firm 


and  numerous,  and  even  continuous,  around  the 
pupil,  that  dilatation  is  no  longer  possible  ;  at  the 
same  time  the  circle  of  the  pupil  is  much  dimi- 
nished, and  a  thin  coating  of  fibrine  covers  the 
capsule  of  the  lens  more  or  less  completely,  so  as 
to  cause,  in  extreme  cases,  a  closed  pupil.  This 
deposit  on  the  capsule  has  usually  a  whitish  and 
spotted  appearance.  This  change  seems  to  be  rather 
due  to  an  altered  condition  in  the  lens  within  the 
capsule  itself  than  to  any  deposit  upon  its  surface; 
hence  it  is,  that  when  once  this  takes  place,  it  never 
quite  recovers  its  transparency.  Sometimes  patches 
of  uvea  adhere  to  and  obstruct  the  pupillary  opening. 
This  to  a  cursory  observer  has  the  appearamce  of 
a  portion  of  clear  pupil;  the  extent  to  which  the 
pupil  is  closed  and  the  lens  loses  its  trans- 
parency, depends  upon  the  severity  of  the  attack. 
When  the  disease  has  thus  far  run  its  course,  the 
tubercles  of  lymph  become  absorbed,  but  the  iris 
does  not  resume  its  natural  condition;  its  colour  is 
permanently  changed,  and  its  tissue  has  lost  its 
healthy  aspect  and  its  normal  structure,  and  is 
found  to  be  thinned  and  softened  and  inelastic,  so 
as  to  tear  through  with  the  greatest  ease,  and  to 
offer  no  resistance  to  the  passage  of  a  needle  or  a 
hook  through  it.  This  becomes  an  embarrassing 
circumstance  in  the  formation  of  an  artificial  pupil. 
Sometimes  the  surface  of  the  iris  is  found  convex 
and  bulged  forwards,  with  the  exception  of  the 
pupillary  margin,  which  is  drawn  in  and  cupped  ; 
this  appears  to  be  due  to  an  accumulation  of  fluid 
behind  it  in  the  posterior  chamber. 

If  in  addition  to  the  uniform  coating  of  Ijrmph 
upon  the  surface,  distinct  raised  tubercles  of  a 
roundish  form  and  of  a  reddish  brown  colour  are 
seen,  such  a  case  may  be  taken  as  the  type  of  the 
more  usual  form  of  syphilitic  iritis,  and  is  generally 
accompanied  by  other  constitutional  signs  of 
secondary  syphilis. 

Wherever  the  disease  arises  idiopathically  or 
from  injury  or  struma  or  rheumatism,  the  effusion 
is  more  uniform  on  the  surface  and  does  not  pre- 
sent the  round,  elevated,  oraanized,  and  defined 
tubercle,  and  is  accompanied  with  more  evidence 
of  sclerotic  vascularity,  in  proportion  to  the  results 
in  the  iris,  than  in  the  syphilitic  form.  In  some 
exceptional  cases  the  entire  texture  of  the  iris  is 
not  involved  in  the  disease,  although  the  surface 
i3_  overlaid  with  lymph,  the  proper  tissue  of  the 
iris  retains  some  of  its  natural  structure  and  func- 
tion, as  evidenced  by  the  fact,  that  it  moves  on  the 
application  of  the  stimtdus  of  light,  though  to  a 
very  limited  extent,  as  if  struggling  underneath 
the  superimposed  deposit. 

During  the  progress  of  iritis,  the  deeper  textures 
of  the  eye  are  more  or  less  involved  ;  even  in  the 
early  stage  of  the  disease  there  is  considerable  dim- 
ness of  vision  and  musca;  abimdantly  floating 
before  the  sight.  This  diumess  is  usually  greater 
than  the  mechanical  change  and  deposits  in  the 
pupil  will  account  for,  which  seems  to  prove  that 
the  choroid  coat  and  retina  and  the  media 
are  impaired  by  an  extension  of  the  disease 
to  these  parts;  and  in  the  latter  stages  there  is 
often  abundant  proof  that  all  these  structures 
have  been  damaged,  and  the  balance  between  the 
humours  and  their  containing  case  has  beeu  lost, 
the  result  of  which  is  softeiiinc  of  the  globe,  a 
result  hv  no  means  uncommon  when  iritis  has  been 
allowed  to  pursue  its  course  unchecked.  The  cornea 
is  generally  unaffected,  except  in  the  congenitallv 
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Syphilitic  form  of  the  disease,  but  it  is  very  common 

to  observe  minute  dots  on  the  inner  surface  of  the 

cornea  in  iritis,  showing  that  the  delicate  structure 

lining  this  pari  is  involved,  though  in  a  remote  and 

slight  degree,  in  the  disease.    Iritis  is  sometimes 

found  in  a  chronic  form  from  its  commencement,  in 

which  case  it  presents  a  peculiar  and  well-marked 

train  of  symptoms.    It  is  insidious  in  its  origin 

and  slow  in  its  progress  ;  the  pain  is  very  slight, 

and  the  patient's  attention  is  chiefly  attracted  by 

the  dimness  of  vision  that  attends  it.    Both  eyes 

are  usually  attacked,  not  simultaneously,  but  in 

succession,  the  first  being  more  seriously  involved 

than  the  other.    In  this  modification  of  the  disease, 

the  surface  of  the  iris  presents  a  peculiar,  thickened, 

raised,  velvety  aspect,  the  villous  appearance  not 

being  quite  uniform,  but  rather  more  distinct  at  one 

part  than  another.     The  pupil  is  rather  small  and 

irregular,  and  adherent  all  around  to  the  capsule, 

■which  is  more  or  less  opaque,  presenting  white 

patches  and  black  uveal  deposits,  forming  tags  to 
hold  down  the  margin  of  the  pupil  to  the  surface 
of  the  capsule,  and  often  giving  the  impression  of 
a  more  impaired  state  of  vision  than  is  found  to 
exist,  upon  putting  the  matter  to  the  test  of  ex- 
periment. It  is  always  necessary  to  use  caution  in 
expressing  an  opinion  to  a  patient  on  this  point, 
as  confidence  is  impaired  by  making  an  assertion 
which  the  patient's  experience  of  his  own  powers 
falsifies.  Although  the  iris  is  so  extensively 
coated  with  lymph,  and  the  pupil  is  adherent 
throughout  to  the  capsule,  a  slight  movement  may 
be  seen  to  occur  on  the  application  of  the  stimulus 
of  light,  not  to  such  an  extent  as  to  influence  the 
pupil,  but  simply  appearing  as  if  moved  by  its  own 
inherent  elasticity.  This  form  of  iritis  may  gene- 
rally be  traced  to  some  syphilitic  tamt  of  a  remote 
date,  and  groups  with  a  train  of  symptoms  usually 
described  as  belonging  to  the  tertiary  form  of 

T'heVognosis  of  iritis  is  favourable  as  a  general 
rule.  There  are  few  diseases  of  so  marked  a  cha- 
racter that  yield  to  suitable  treatment  so  readily 
and  frequentlv  when  seen  at  an  early  stage,  and 
no  special  and' unfavourable  complication  exists. 

Treatment  of  Iritis.— We  have  here  two  impor- 
tant objects  in  view,  (a)  to  arrest  the  deposit  of 
fibrine  that  is  threatening  the  integrity  and  utility 
of  the  organ;' (6)  to  obtain  the  absorption  of  such 
as  already  exists.    As  a  means  of  effecting  these 
obiects  there  is  no  agent  that  can  be  compared  in 
rapidity,  efficiency,  and  certainty  with  mercury. 
The  simple  and  almost  single  object  you  have  in 
view  in  the  treatment  of  an  ordinary  case  ot  iritis, 
in  which  no  constitutional  peculiarity  exists,  is  to 
get  your  patient  fully  and  quickly  under  he  influ- 
ence of  rnercury.    For  this  purpose,  ^'^l"™;''  " 
doses  of  either  one  or  two  grams,  combined  with 
a  quarter  of  a  grain  of  opium,  is  per  inps  the 
read  e     nd  best' method.    The  «"3rcurial  trea^ 
ment  requires  careful  watching,  on  the  one  hand  to 
ensure  the  effect  of  the  medicine,  ^"d'  ""^  '^/^ 
other,  to  limit  it  so  as  not  to-^'^''^  ^^^^^ 
too  f;r  and  induce  profuse  salivation.  Evidence 


of  mercurial  action  upon  the  "'""J  '  3'  ;t 
but  nothing  is  gained  by  carrying  it  Jey°"d  tlm 
point ;  for,  though  the  restoration  ot  " 
organ  as  the  eye  justifies  the  active  emploj  ment 
of  this  drug,  we  must  not  lose  sight  of  the  consti  u- 
tion  of  our  patient,  and  of  the  permanent  evil  that 
may  result  from  its  rash  and  imprudent  exhibition. 


There  seems  no  reason  to  suppose  that  trau- 
matic, that  suppurative,  and  that  ulcerative  in- 
flammations in  gineral   yield  to  mercury.  In 
cases  where  the  constitutional  powers  are  at  low 
ebb,  we  must  adhere  to  two  important  practical 
points:  the  one  is,  that  adhesive  inflammation  pro- 
duces its  worst  results  and  its  most  rapid  and 
extensive  effects  in  feeble  and  broken  constitutions; 
and  the  other,  that  mercury  may  and  frequently 
does  act  rather  as  a  poison  to  the  system  than  as 
an  antidote  to  the  disease,  and  may  thus  actually 
aggravate  that  condition  which  it  was  administered 
to  remove,  and  which  with  a  less  debilitated  frame 
it  would  have  cured.    Our  first  effort,  then,  must 
be  to  build  up  the  powers  in  every  available  man- 
ner.   In  the  face  of  this  acute  disease  we  must 
administer  tonics,  stimulants,  and  a  liberal  diet, 
and  as  our  patient  regains  strength,  mercury  niay 
be  carefully  insinuated  into  the  system,  in  such  a 
way  as  to  produce  the  least  possible  amount  of 
irritation,  for  which  mercurial  inunction  will  be 
found  the  best  remedj'.    As  it  begins  to  affect  the 
gums,  it  will  be  seen  that  the  constitution  now 
bears' that  which  before  irritated  and  depressed  it. 

The  chronic  form  of  iritis  is  a  far  less  satisfactory 
form  to  treat.    It  usually  comes  before  the  notice 
of  the  surgeon  when  the  surface  of  the  ins  is  ma- 
terially changed,  when  the  pupil  is  small  and 
more  or  less  adherent,  and  when  the  capsule  of  the 
lens  is  somewhat  impaired  in  its  transparency. 
Such  a  state  of  things  seriously  interferes  with 
vision,  and  it  is  seldom  we  can  succeed  in  restoring 
the  parts  to  their  state  of  health.    This  modifi- 
tatiou  of  iritis  occurs  almost  invariably  in  persons 
whose  constitutions  are  enfeebled  by  a  long  course 
of  disease,  and,  in  some  cases,  by  injudicious 
treatment  and  insufficient  nourishment,  and  who 
are  very  intolerant  of  mercury.    Every  available 
means  must  be  had  recourse  to,  with  a  view  ot 
improving  the  general  health,  and,  at  a  subsequent 
period,  small  doses  of  the  bichloride  of  mercurj-, 
about  one-twentieth  of  a  grain,  combined  with 
sarsaparilla,  two  or  three  times  a  day,  will  be  use- 
ful.   Cases  sometimes  occur  in  which  even  this 
small  dose  of  mercury  cannot  be  borne.  Under  these 
circumstances,  the  iodide  of  potassium  occupies 
the  next  rank  in  value,  in  doses  of  five  grains,  three 
imes  a  day.    Sometimes  sarsaparilla  alone  appears 
Z  useful  combined  with  medical  treatment;  a 
hinge  of  ai^r,  particularly  to  the  seaside,  and,  above 
nil  a  sea  vovaae,  are  powerful  auxiliaries. 

The  uaumaric  and  strumous  forms  of  iritis  differ 
from  the  specific  in  the  absence  of  any  distinct 
ubercles,  and  in  being  far  less  under  the  control 
of  mercurv.  In  the  former,  where  it  is  recent  and 
acute  it  fs  chieflv  to  be  relieved  by  the  mternal 
use  of  opium,  and  by  soothing  applications  and 
depletions:  in  the  latter,  the  progress  of  the  ease  is 
generally  verv  tedious,  the  evidences  of  the  disease 
very  liniited,"consisting  chiefly  in  one  or  two  pom  s 
of  .adhesion  and  a  slight  dimness  of  the  capsule 
and  some  thickening  and  dullness  of  the  iris.  Mer- 
cury cannot  usually  be  well  borne,  and  reliance 
must  chiefly  be  placed  in  such  constitutional  reat- 
ment  as  may  be  indicated  by  the  strumous  diathesis. 
IrUis  is  occasionally  met  with  in  infancy,  and  very 
readilv  yields  to  mercury.  r  ■  -i-    j  i 

A  regards  the  local  treatment  of  iritis,  dep  e- 

;;^;:r:o^;:dCSSraS  sometimes  attended 
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by  a  verj-  loaded  condition  of  the  vessels,  and  a 
full,  strong  pulse,  in  which  the  local  abstraction  of 
blood  is  very  useful,  and  very  much  assists  the 
action  of  mercury.  All  local  applications  should 
be  of  a  warm  and  soothing  character ;  cold  in  every 
shape  is  decidedly  contra-indicated ;  all  astringents 
or  stimulating  collyria  are  worse  than  useless. 
The  extract  of  belladonna,  applied  to  the  brow 
with  a  view  of  preventing  or  removing  adhesions, 
is  recommended  by  most  writers  :  it  may  beiipplied 
at  the  commencement  and  towards  the  close  of  the 
disease. 

Rheumatic  Iritis. — It  most  commonly  attacks 
persons  about  the  middle  period  of  life,  in  whom 
some  constitutional  tendency  to  rheumatism  exists; 
the  symptoms  are  of  a  severe  and  distressing  cha- 
racter; the  attack  is  ushered  in  by  a  feelinj;  of  full- 
ness and  tenderness  about  the  eyeball,  soon 
followed  by  profuse  lachryniation  and  some  intole- 
rance of  light ;  the  pain  is  intermittent,  and  is 
chiefly  referred  to  the  eyebrow  and  temple,  and 
even  to  the  cheek  and  side  of  the  nose ;  these 
symptoms,  and  especially  the  pain,  are  usually 
much  ai!gravated  towards  night ;  after  a  short  time 
vision  becomes  cloudy  and  dim.  This  disease 
usually  attacks  one  eye  at  a  time,  although  both 
are  sooner  or  later  involved.  On  examining  the 
eye  it  is  highly  injected,  and  on  looking  more 
minutely,  the  vessels  are  found  to  be  situated 
in  the  sclerotic  coat ;  they  are  deep-seated,  nume- 
rous, but  small,  and  finely  pencilled  of  a  pink  colour, 
and  pursuing  a  straight  course  towards  the  cornea, 
around  which  they  form  a  capillary  plexus  ;  the 
conjunctiva  is  usually  but  slightly  involved,  a  few 
large  loose  returning  veins  being  chiefly  visible, 
and  being  readily  distinguishable  from  the  sclerotic 
vascularity,  which  is  a  main  feature  of  the  disease. 
On  examining  the  iris,  the  pupil  is  found  con- 
tracted and  immovable,  the  colour  changed  usually 
to  a  greenish  tinge,  the  surface  is  dull,  and  the 
healthy  texture  of  the  iris  is  no  longer  visible,  the 
little  irregularities  being  coated  over  by  a  thin  film 
that  unifornilj'  pervades  it,  and  does  not  present  any 
tubercle,  or  even  any  thickening  deposit  at  the  pupil- 
lary margin,  as  we  observe  in  ordinary  iritis.  In 
severe  cases,  and  especially  after  repeated  relapses  or 
fresh  attacks,  the  capsule  becomes  cloudy, and,  as  a 
result  of  this,  the  siyht  is  impaired.  A  thin,  white 
line  around  the  margin  of  the  cornea,  and  a  frothy 
character  of  the  secretion,  also  indicate  this  form  of 
inflammation,  but  their  absence  by  no  means  con- 
tra-indicates  it.  Combined  with  these  local  signs, 
we  usually  find  some  constitutional  evidences  of 
rheumatic  diathesis;  the  powers  of  the  system  are 
at  a  low  ebb,  the  various  si  cretions  are  in  a  vj. 
tiated  state,  the  tongue  is  foul,  of  a  white3'-brown 
colour,  and  coated  over  its  entire  surface;  the  urine 
18  high  coloured,  turbid,  and  scanty;  the  skin  is 
usually  moist,  with  a  tendency  to  night  perspi- 
rations; the  pulse  is  rather  weak,quick,and  irritable. 
The  more  immediate  and  exciting  cause  of  the 
attack  is  generally  to  be  found  in  a  prolonged  ex- 
posure of  the  eye  to  a  stream  of  cold  air,  to  a 
humid  state  of  the  atmosphere,  and  to  the  inju- 
dicious use  of  cold  applications  to  the  eyelids. 
This  form  of  inflammation  often  follows  injuries 
of  the  eye,  and  operations  performed  upon  this 
organ  in  persons  prone  to  rheumatism,  and  sub- 
jected to  premature  exposure  or  prolonged  use  of 
cold  lotions.  A  favourable  prognosis  may  gene- 
rally be  given  if  the  disease  is  seen  in  the  early 
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stage,  and  if  it  is  a  first  attack;  that  which  we 
have  particularly  to  fear  is  a  relapse  during  treat- 
ment, and  a  return  after  treatment,  which  is  very 
discouraging. 

The  treatment  must  be  constitutional  and  local. 
In  the  constitutional  treatment  the  secretions 
must  be  acted  upon  ;  drastic  purgatives  are  useful 
combined  with  diuretics,  and  if  the  rheumatic 
diathesis  is  strong,  colchicum  is  very  valuable,  if  the 
general  powers  admit  of  its  administration.  If 
the  system  is  feeble,  iodide  of  potassium  is  a  useful 
substitute,  and  if  the  iris  is  much  affected,  it  may 
be  necessary  to  exhibit  mercury  ;  but  though  it 
may  clear  the  surface  of  the  iris,  it  will  not  con- 
trol the  inflammation  of  the  fibrous  tissue,  which 
is  the  texture  primarily  and  chiefly  implicated. 
In  cases  that  are  very  protracted,  when  the  vessels 
are  considerably  congested,  when  the  sight  is  a 
good  deal  impaired,  and  the  various  medicines  seem 
to  fail,  turpentine  has  been  strongly  recommended. 
It  may  be  given  in  doses  varying  from  a  scruple  to 
half  a  drachm,  in  a  mixture,  three  times  a  day, 
carefully  watching  its  effect  in  the  latter  stages  of  . 
the  disease;  and  sometimes  combined  with  more 
active  treatment.  If  the  system  be  feeble,  if  the 
skin  act  freely,  and  if  the  pain  assumes  an  inter- 
mittent and  periodic  type,  steel,  quinine,  and  bark 
may  be  given.  When  the  pain  is  very  intense 
and  protracted,  and  after  the  secretions  have  been 
freely  acted  upon,  opiates  may  be  given  with  great 
ad  van  tage. 

We  may  now  consider  the  local  treatment.  In 
severer  cases,  and  in  the  earlj'  stage,  local  bleeding 
by  means  of  leeches,  or,  what  is  still  better,  by 
cupping  on  the  temple,  is  highly  useful,  and  some- 
times cuts  short  the  attack.  The  effect  may  be 
kept  up  by  the  application  of  a  blister,  either  to 
the  temple  or  forehead;  the  paiii  over  the  brow 
may  be  often  relieved  by  rubbing  in  mercurial 
ointment  combined  with  opium,  in  the  strength  of 
one  drachm  to  an  ounce,  to  the  seat  of  pain  each 
night  and  morning,  for  five  or  ten  minutes;  if  the 
surface  is  blistered  it  may  be  dressed  with  this 
ointment.  Warm  appliciitions  are  usually  the 
most  agreeable  to  the  patient,  and  the  most  suit- 
able for  the  disease;  but  even  here  exceptions 
occur  in  which  cold  gives  relief,  and  then  it  is 
better  to  allow  it.  As  to  the  propriety  of  using 
belladonna,  it  may  be  remarked,  that  in  the  early 
stage,  when  the  iris  is  but  slightly  affected,  it 
is  useful  to  enlarge  the  pupil;  and  when  the  disease 
is  subsiding,  the  same  effect  may  be  produced  with 
advantage;  but  during  the  active  and  fully  de- 
veloped stages  of  the  disease,  when  the  iris  is 
thoroughly  involved,  belladoima  often  gives 
great  pain,  and  does  not  influence  the  size  of  the 
pupil. 

The  disease  now  described  may  be  complicated 
with  a  catarrhal  affection  of  the  conjunctiva.  This 
has  been  termed  catarrho-rheumatic  ophthalmia. 

(See  Lectures  on  Diseases  of  the  Eye,  by  Air. 
C'ritchelt.    Lancet,  September,  1854.) 

Consult  also  the  works  mentioned  under  the 
article  Conjunclivitis.']  C.  Dader. 

[IRIS,  CONGENITAI;  DEFECTS  OF 
Tlllil. — The  irides  are  sometimes  wholly  absent, 
a  condition  which  lias  been  termed  Iridereniia; 
but  in  most  of  the  cases  which  are  so  denominated, 
there  really  exists  a  slight  rudiment  of  iris,  which, 
on  close  observation,  may  be  traced  as  a  very 
narrow,  coloured  ring — or  more  commonly  as  a 
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crescent — skirting  some  portion  of  the  margin  of 
the  cornea. 

!  Coloboma  is  the  name  given  to  a  congenital  mal- 
formation of  the  iris,  whereby  tiie  border  of  the 
pupil  is  left  incomplete  at  one  part,  the  aperture 
therefore  assuming  a  pyriforra  figure,  lengthened 
out  to  the  margin  of  the  cornea.  The  cleft 
most  frequently  exists  at  the  lower  part  of  the 
iris,  but  occasionally  it  extends  upwards  or  in  a 
lateral  direction.  It  usually  coexists  in  both  eyes. 
Sometimes  the  pupil,  retaining  its  rounded  form, 
is  placed  close  to  the  margin,  instead  of  opposite  to 
the  centre  of  the  cornea. 

It  is  said  that  in'  rare  instances  the  "  pupillary 
membrane  "  which  exists  in  the  foetus  is  not 
wholly  absorbed  at  birth;  and  its  persistence  may 
give  rise  to  a  belief  tliat  the  infiint  is  the  subject  of 
congenital  cataract."    {Dixon,  Diseases  of  the  Eye, 


A  small  tumour, 
portion  of  the  iris 


lliSS,  p.  117-119.)]  C.  Bader. 

IRIS,   INJURIES    OF.     (See  Art.  Eye, 
Injuries  of.) 

IRIS,  PROLAPSUS  OF. 
formed  by  the  protrusion  of  a 
through  an  opening  in  the  cornea.  It  is  some- 
times named  staphyloma  of  the  iris.  The  pro- 
trusion of  the  whole  iris,  after  the  destruction  of 
the  entire  cornea  by  sloughing,  is  termed  staphy- 
loma racemosum.  A  small  prolapsus,  forming  a 
brownish  tumour,  compared  to  a  fly's  head,  is 
called  myocephalon. 

The  causes  of  this  complaint  are  such  wounds 
and  ulcers  of  the  cornea  as  make  an  opening  of 
a  certain  extent  into  the  anterior  chamber  of  the 
aqueous  humour,  and  violent  contusions  of  the 
eyeball,  occasioning  a  rupture  of  the  cornea.  If 
the  edges  of  a  wound  in  this  situation,  whether 
accidental,  or  made  for  the  purpose  of  extracting 
a  cataract,  or   evacuating   the  matter  of  hypo- 
piura,  be  not  brought  immediately  afterwards  into 
reciprocal   contact,  or   continue  not  sufHciently 
agglutinated  together  to  prevent  the  escape  o 
the  aqueous  humour  from  the  anterior  chamber, 
regularly  as  this  fluid  is  reproduced,  the  iris, 
drawn  by  its  continual  flux  towards  the  cornea, 
glides  between  the  lips  of  the  wound,  becomes 
elongated,  and  a  portion  of  it  gradually  pro 
trudes  beyond  the  cornea,  in  the  form  of  a  small 
tumour.     The  same  thing  takes  place  whenever 
the  eyeball  imfortunately  receives  a  blow,  or  is 
too  much  compressed  by  bandages,  during  the 
existence  of  a  recent  wound  of  the  cornea.  Also 
if  the  patient  should  be  affected,  in  this  circum- 
stance, with  a  spasm  of  the  muscles  of  the  eye, 
with  violent  and  repeated  vomiting,  or  with  strong 
and  frequent   coughing,  a  prolapsus  of  the  ins 
may  be  caused.    "When  an  ulcer  of  the  cornea 
penetrates  the  anterior  chamber,  the  same  inc-on- 
venience  happens  more  frequently   than  when 
there  is  a  recent  wound  of  that  membrane ;  for 
the  solution  of  continuity  in  the  cornea,  arising 
■from  an  ulcer,  is  attended  with  loss  of  substance, 
and,  in  a  membrane  so  tense  and  compact  as  this 
is,  the  edges  of  an  ulcer  do  not  admit  of  being 
brought  into  mutual  contact.  _ 

In  i.urulent  and  scrofulous  ophthalmia,  where 
a  minute  ulceration  of  the  cornea  often  occurs 
the  extensive  iinplicntion  of  the  ins,  and  conse 
quent  Btrabisnius,  Mr.  R.  Welbank  conceives 
might  be  prevented  bv  the  early  application 
belladonna;  and  "perhaps  (he  adds)  where  the 
ulceration  is  remote  from  the  circumference  of  the 


corner.,  and  very  small,  the  iris  may  be  kept 
wholly  disengaged,  till  processes  of  reparation 
prevent  the  risk  of  protrusion."  {Note  in 
Frivlc's  Treatise  on  Diseases  of  the  Eye,  ed.  2, 
p.  11,  6.) 

The  little  tumour  is  of  the  same  colour  as  the 
iris,  viz.  brown  or  greyish,  being  surrounded  at 
its  base  by  an  opaque  circle  of  the  cornea,  on 
which  membrane  there  is  an  ulcer,  or  a  wound  of 
not  a  very  recent  description. 

As  it  usually  happens  that  the  cornea  is  only 
penetrated  at  one  part  of  its  circumference  by  a 
wound  or  ulcer,  only  one  prolapsus  of  the  iris  is 
commonly  met  with  in  the  same  eye.  But  if 
the  cornea  should  happen  to  be  wounded,  or 
ulcerated,  at  several  distinct  points,  the  iris  may 
protrude  at  several  different  places  in  the  same 
eye,  forming  an  equal  number  of  small  pro- 
jecting tumours  on  the  surface  of  the  cornea. 
Scarpa  saw  a  patient  who  had  three  very  distinct 
protrusions  of  the  iris  on  the  same  cornea,  in  con- 
sequence of  three  separate  ulcers  penetrating  the 
anterior  chamber,  one  in  the  upper,  and  two  in 
the  lower  segment  of  the  cornea. 

In  the  incipient  state  of  the  disease,  the  patient 
complains  of  a  pain,  similar  to  what  would  arise 
from  a  pin  penetrating  the  eye  ;  next  he  begins  to 
experience,  at  the  same  time,  an  oppressive  sen- 
sation of  tightness,  or  constriction,  over  the  whole 
eyeball.     Inflammation  of  the  conjunctiva  and 
eyelids,  a  burning  effusion  of  tears,  and  an  absolute 
nability  to  endure  the  light,  successively  take 
place.    As  the  protruded  portion  of  the  iris  drags 
after  it  all  the  rest  of  this  membrane,  the  pupil 
assumes  an  oval  shape,   and  deviates  from  the 
centre  of  the  iris  towards  the  seat  of  the  prolapsus. 
The  intensity  of  the  pain,  produced  by  the  inflam- 
mation and  other  symptoms,  do  not,  however, 
always  continue  to  increase.    Indeed,  old  protru- 
sions of  the  iris  are  often  noticed,  where,  after  the 
disease  has  been  left  to  itself,  the  pain  and  inflam- 
mation spontaneously  subside,  and  the  tumour 
becomes  nearly  insensible.    But  where  the  pro- 
lapsus of  the  iris  remains,  as  a  consequence  of 
previous  inflammation  of  the  eye.  Beer  confesses 
that  it  cannot  be  cured,  without  a  partial  adhesion 
of  the  iris  to  the  cornea  being  left,  and  a  dense 
scar  on  the  latter  membrane  in  the  situation  of  the 
protruded  iris. 

As  Dr.  Mackenzie  says,  it  is  often  impossible  to 
effect  the  replacement ;  indeed,  Mr.  Lawrence 
states,  that  he  has  never  seen  it  accomplished. 
'•  We  may,  however,  occasionally  succeed  by  the 
following  means,  if  they  be  employed  within  an 
hour  or  two  after  the  accident,  and  especially  if  it 
is  the  pupillary  portion  of  the  iris  which  is  pro- 
lapsed. We  find  the  eye  already  inflamed,  in- 
tolerant of  light,  and  probably  acutely  painful. 
The  cornea  will  in  general  be  more  or  less  flaccid, 
and,  on  attempting  to  fix  the  eye,  a  farther  dis- 
charge of  aqueous  humour  is  apt  to  follow.  The 
first  means  to  be  had  recourse  to,  is  gentle  friction 
of  the  eye  through  the  eyelid,  continued  for  the  space 
of  about  half  a  minute,  and  then  sudden  exposure 
of  the  eye  to  a  bright  light.  If  this  does  not  suc- 
ceed, we  may  endeavour  with  a  small  blunt  probe 
to  lift  one  edge  of  the  wound,  and  push  the  ins 
into  the  anterior  chamber  ;  and  then,  whether  we 
succeed  or  not  with  the  probe,  repeat  the  friction 
I  of  the  eye  and  the  exposure  to  bright  light.  If 
the  wound  is  so  situated  between  the  centre  and 
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the  edge  of  the  cornea,  that  it  is  the  pupillary 
portion  of  the  iris  which  is  prolapsed,  we  ought  tn 
lose  no  time  iu  smearing  the  extract  of  belladonna 
on  the  eyebrow  and  lids,  and  dropping  a  solu- 
tion of  atropine  upon  the  eyeball.  (See  Art. 
Atropi.4  and  BelI/ADONNa.)  In  the  course  ol 
from  fifteen  to  thirty  minutes,  the  belladonna  will 
have  prohably  operated  on  the  unprolapsed  portion 
of  the  iris,  so  as  to  dilate  the  pupil,  and  perhap 
to  drag  back  into  its  natural  place  the  prolapsed 
portion.  But  if  the  wound  is  close  to  the  edge  of 
the  cornea,  belladonna  ought  not  to  bo  employed, 
as  it  only  tends,  in  this  case,  to  produce  a  greater 
degree  of  prolapsus.  After  the  belladonna  has 
been  applied  a  sufficient  length  of  time,  our 
attempts  by  friction,  and  with  the  probe,  are  to  be 
renewed.  If  we  are  successful,  the  wound  ought 
to  be  touched  with  a  sharp  pencil  of  lunar  caustic, 
which  serves  to  prevent  any  further  discharge  of 
the  aqueous  humour. 

"  It'  the  prolapsus  of  the  iris  still  continue  un- 
reduced, it  ought'to  be  punctured,  or  a  snip  made 
in  it  with  scissors.  Tliis  allows  the  aqueous  hu- 
mour which  lies  behind  the  prolapsed  portion  to 
escape,  and  favours  the  return  of  the  iris  to  its 
natural  situation  ;  which  we  must  now  endeavour 
to  accomplish  by  the  means  already  indicated." 
(See  Mackenzie  On  Diseases  of  the  Eye,  p.  359, 
ed.  2  ;  Macfarlane,  in  Glasgoiv  Med.  Journ.  vol.  i. 
p.  lOi;  and  Gibson  07i  Artificial  Pupil,  p.  42.) 

In  conformity  with  Scarpa's  principles,  there  are 
two  principal  indications  in  the  treatment  of  recent 
prolapsus  of  the  iris.  The  first  is,  to  diminish,  as 
speedily  as  possible,  the  exquisite  sensibility  in  the 
protruded  part  of  the  iris  ;  the  other  is  gradually 
to  destroy  the  projecting  portion  of  this  membrane 
to  such  a  depth  as  shall  be  sufficient  to  prevent 
the  little  tumour  from  keeping  the  edges  of  the 
wound  or  ulcer  of  the  cornea  asunder.  The  ad- 
hesion, however,  which  connects  the  iris  with  the 
inside  of  the  cornea  must  not  be  destroyed. 

For  fulfilling  these  indications,  Scarpa  preferred 
the  use  of  the  nitrate  of  silver. 

While  the  assistant  gently  raises  the  upper 
eyelid,  the  surgeon  depresses  the  lower  one,  with 
the  index  and  middle  fingers  of  his  left  hand  ; 
and,  with  the  right,  he  touches  the  little  prominence 
formed  by  the  iris  with  the  nitrate  of  silver, 
scraped  to  a  point  like  a  pencil.  This  is  to  be 
applied  to  the  centre  of  the  little  tumour,  until  an 
eschar  of  sufficient  depth  is  formed.  The  pain 
which  the  patient  experiences  at  this  moment  is 
very  acute ;  but  it  subsides  as  soon  as  the  eye 
has  been  bathed  with  warm  water.  The  caustic, 
in  destroying  the  projecting  portion  of  the  iris, 
destroys  the  principal  organ  of  sensibility,  by 
covering  it  with  an  eschar,  of  sufficient  depth  to 
protect  the  part  aflected  from  the  eflcct  of  the 
friction  of  the  eyelids. 

These  advantages  only  last  while  the  eschar  re- 
mains adherent  to  the  little  tumour  formed  by  the 
iris;  when  it  falls  off,  as  it  usually  does  two  or 
three  days  after  the  use  of  the  caustic,  all  the  pain, 
inflammation,  &c.,  arc  rekindled,  with  this  dif- 
ference, that  they  are  less  intense  and  acute  than 
they  were  previously,  and  the  tumour  of  the  iris  is 
not  so  prominent  as  it  was  before  the  caustic  was 
applied.  When  these  symptoms  make  their  ap 
pearance,  the  surgeon  must  once  more  have  re 
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course  to  the  nitrate  of  silver,  and  employ  it  a 
third  and  even  a  fourth  time,  as  occasion  may 


require,  until  the  prominent  portion  of  the  iris  is 
sufficiently  reduced. 

There  is  a  certain  period,  beyond  which  the 
application  of  caustic  becomes  improper.  This  is 
the  case  whenever  the  surgeon  continues  to  em- 
ploy the  caustic  after  the  little  tumour  of  the  iris 
has  been  destroyed  to  a  level  with  the  external 
eilges  of  the  wound,  or  ulcer  of  the  cornea,  and 
the  application  begins  to  destroy  the  granulations 
just  as  they  are  originating.  He  must  now  dis- 
continue the  caustic. 

The  adhesion,  which  the  projecting  part  of  the 
iris  contracts  to  the  internal  margin  of  the  wound, 
or  ulcer  of  the  cornea,  during  the  treatment,  con- 
tinues during  the  rest  of  the  patient's  life.  Hence, 
even  after  the  most  successful  treatment,  the  pupil 
remains  a  little  inclined  towards  the  place  of  the 
scar,  and  of  an  oval  figure.  The  change  in  the 
situation  and  shape  of  the  pupil,  however,  causes 
little  or  no  diminution  of  the  patient's  faculty  of 
discerning  the  smallest  objects  ;  and  is  much  less 
detrimental  to  the  sight  than  one  inexperienced 
in  these  matters  might  conceive ;  provided  the 
scar  on  the  cornea  be  not  too  extensive  nor 
situated  exactly  in  its  centre.  If  the  prolapsus  be 
considerable,  Mr.  Middlemore  prefers  dropping 
into  the  eye  a  solution  of  from  one  to  four  grains 
of  nitrate  of  silver  in  an  ounce  of  distilled  water, 
or  touching  the  protruded  part  of  the  iris  with  a 
fine  camel-hair  pencil,  dipped  in  the  solution,  and 
occasionally  bathing  the  eye  with  the  common 
alum  or  zinc  lotion.  He  also  recommends  ap- 
plying the  extract  of  belladonna  every  twenty-four 
hours  to  the  forehead  and  eyebrow.  But,  when 
acute  inflammation  prevails,  he  enjoins  caution 
with  respect  to  stimulants,  until  such  inflammation 
has  been  subdued.  (See  R.  Middlemore  on 
Dis.  of  the  Eye,  vol.  i.  p.  714.) 

Accord'ing  to  Scarpa  the  excision  of  the  pro- 
trusion with  scissors  can  only  be  practised  with 
success  when  the  iris  has  contracted  a  firm  ad- 
hesion to  the  internal  edge  of  the  wound  or  ulcer 
of  the  cornea;  and,  more  especially,  in  that  old 
prolapsus  of  the  iris,  in  which  the  projecting  portion 
of  the  iris  has  become  with  time  almost  insensible, 
hard,  and  callous,  with  its  base  strangulated  be- 
tween the  edges  of  the  wonnd  or  ulcer  of  the 
cornea,  and,  besides  being  adherent  to  them,  has 
also  a  slender  pedicle.  Scarpa,  indeed,  has  seen 
an  incarcerated  one  fall  off  of  itself. 

In  such  circumstances  the  excision  of  the  old 
prolapsus  of  the  iris  is  not  attended  with  the  least 
danger;  for,  after  removing,  with  a  stroke  of  the 
scissors,  that  prominent  portion  of  the  iris  which 
has  already  contracted  internal  adhesions  to  the 
ulcerated  margin  of  the  cornea,  so  as  to  reduce  it 
to  a  level  with  the  external  edges  of  the  ulcer 
there  is  no  hazard  of  renewing  the  effusion  of  the 
aqueous  humour,  or  giving  an  opportunity  for  an- 
other piece  of  the  iris  to  be  protruded.  One  or 
two  applications  of  the  nitrate  of  silver  suffice 
afterwards  for  the  production  of  granulations  on 
the  ulcer  of  the  cornea  and  the  formation  of  a 
cicatrix.  But  it  is  not  so  in  the  treatment  of  the 
recent  prolapsus  of  the  iris,  which  has  no  adhesions 
to  the  internal  edges  of  the  wound  or  ulcer  of  the 
cornea. 

In  four  subjects,  allected  with  recent  prolapsus 
of  the  iris,  after  Scarpa  had  removed,  with  a  pair 
of  convex-edged  scissors,  a  portion  of  that  mem- 
brane projecting  beyond  the  cornea,  of  about  the 
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size  of  a  fly's  head,  he  found,  on  the  ensuing  day, 
that  a  new  portion  of  the  iris,  not  less  than  the 
first,  had  made  its  way  through  the  ulcer  of  the 
■cornea,  and  that  the  pupil  was  very  much  con- 
tracted, and  drawn  considerably  further  towards 
the  ulcer  of  the  cornea.  The  advantage  of  caustic 
in  the  recent  sensible  prolapsus  of  the  iris,  and  the 
use  of  scissors  only  in  old  callous  cases,  agree  also 
with  the  directions  given  by  Beer  and  Travers. 
{Lelire  von  den  Aiigenki:  b.  ii.  p.  68. ;  and  Si/nop- 
p.  280.) 


There  is  a  particular  species  of  prolapsus,  much 
less  frequent,  indeed,  than  that  of  the  iris,  but 
which  does  occur,  and,  in  Scarpa's  opinion,  is  very 
improperly  termed  by  modern  oculists,  ^'prolapsus 
of  the  tunic  of  the  aqueous  humour."  (Janin,  Pel- 
liei;  Guerin,  Gleize,  S(c.)  Neither  do  his  senti- 
ments upon  this  subject  agree  with  those  of  Beer, 
who  terms  the  case  ceratocele,  and  describes  it  as 
arising  from  a  yielding  of  the  inner  layers  of  the 
cornea.  And  in  his  second  volume,  p.  69,  he  has 
given  a  description  of  the  same  kind  of  disease 
from  the  support  of  the  outer  layers  of  the  cornea 
being  destroyed  by  ulceration.  This  is  a  point,  on 
which  the  most  experienced  men  differ  so  much, 
that  it  is  difficult  to  reconcile  their  statements. 
Dr.  Vetch  seems  to  have  full  reliance  upon  the 
accuracy  of  the  accounts  of  a  protrusion  of  the 
membrane  of  the  aqueous  humour.  (0/2  Diseases 
of  the  Eye,  p.  54,  &c.)  Mr.  Travers  inclines  to 
Beer's  view  of  the  subject,  and  details  reasons  for 
doubting  that  the  vesicle  is  a  distinct  texture  : 
"  its  appearance  corresponds  accurately  to  that  of 
the  innermost  lamella  of  the  cornea."  {Synopsis, 
4'c.,p.  116.) 

It  is,  says  Scarpa,  a  transparent  vesicle,  filled 
with  an  aqueous  fluid,  and  composed  of  a  very 
delicate  membrane,  projecting  from  a  wound  or 
ulcer  of  the  cornea,  much  in  the  same  way  as  the 
iris  does  under  similar  circumstances.  Scarpa  has 
several  times  seen  this  transparent  vesicle  full  of 
water,  elongatins;  itself  beyond  the  cornea,  shortly 
after  the  operation  for  the  extraction  of  cataract, 
and  sometimes,  also,  in  consequence  of  an  ulcer 
of  the  cornea,  especially  after  rescinding  a  pro- 
lapsed Dortion  of  the  iris. 

Scarpa  believed  this  pretended  prolapsus  of  the 
tunic  of  the  aqueous  humour  to  be  a  protrusion  of 
a  portion  of  the  vitreous  humour,  which,  from  too 
much  pressure  being  made  on  the  eye,  either  at 
the  time  of  the  operation,  or  afterwards,  or  from 
a  spasm  of  the  muscles  of  the  eye,  insinuates  itself 
between  the  edges  of  the  wound  after  the  extrac- 
tion of  the  lens,  and  projects  in  the  form  of  a 
transparent  vesicle.    The  same  thing  also  happens 
after  ulcers  of  the  cornea,  whenever  the  aqueous 
humour  has  escaped,  and  a  portion  of  the  vitreous 
humour  is  urged  by  forcible  pressure  towards  the 
ulcer  fiicing  the  pupil  ;  or  whenever  an  elongated 
piece  of  the  vitreous  humour,  after  the  excision  ot 
a  prolapsed  portion  of  the  iris,  passes  by  a  shorter 
route  than  through  the  pupil,  between  the  lips  ot 
the  ulcer  of  the  cornea.    At  length,  we  understand 
why,  in  both  these  instances,  a  transparent  vesicle 
forms,  even  after  the  excision  of  the  tunic  of  the 
aqueous  humour,  or  ulceration  of  the  cornea ;  and 
why  it  very  often  reappears  in  the  same  place, 
though  it  has  been  cut  away  to  a  leve  with  the 
cornea.    It  is  because  one  or  more  cells  ot  tlie 
vitreous  humour,  constituting  the  transparent  ve- 
sicle, are  succeeded  after  their  removal  by  other 


cells  of  the  same  humour,  whicli  glide  between 
the  lips  of  the  wound  or  ulcer  of  the  cornea  into 
the  same  situation. 

The  treatment  consists  in  removing  the  trans- 
parent vesicle  projecting  from  the  wound  or  ulcer 
by  means  of  a  pair  of  curved  scissors,  and  bringing 
the  edges  of  the  wound  of  the  cornea  immediately 
afterwards  into  perfect  apposition,  in  order  that 
they  may  unite  together  as  exactly  as  possible. 
But,  when  there  is  an  ulcer,  as  soon  as  the 
vesicle  is  removed,  the  sore  must  be  touched  with 
the  nitrate  of  silver,  so  that  the  eschar  may 
resist  any  new  prolapsus. 

If,  in  some  particular  cases,  the  vesicle  should 
not  project  sufficiently  from  the  wound  or  ulcer 
to  be  included  in  the  scissors,  the  same  object  may 
be  accomplished  by  puncturing  the  tumour  with  a 
lancet  or  couching  needle ;  for  when  the  limpid 
fluid  which  it  contains  is  discharged,  the  mem- 
brane forming  it  shrinks  within  the  edges  of  the 
wound  or  ulcer,  and  no  longer  hinders  the  union 
of  the  former  or  the  cicatrisation  of  the  latter. 

Scarpa  saw  a  prolapsus  of  the  choroid  coat,  two 
lines  from  the  union  of  the  cornea  with  the  sclero- 
tica, in  the  inferior  hemisphere  of  the  eye.  It  was 
preceded  by  a  small  abscess,  the  consequence  of 
severe  ophthalmy.  The  treatment  consisted  in 
applying  the  nitrate  of  silver  severaltimes  to  the 
the  projecting  part,  until  it  was  reduced  to  a  level 
with  the  bottom  of  the  ulcer  of  the  cornea.  The 
part  then  healed.  The  eye  remained,  however, 
considerably  weakened,  and  the  pupil  afterwards 
became  nearly  closed.  C.  Bader. 
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For  a  description  of  the  manner  of  dividing  the 
iris,  in  order  to  make  an  artificial  pupil,  when  the 
natural  one  is  closed,  refer  to  Pupil,  Closure  of. 

lais  ;  effects  of  certain  narcotics  upon  (he.  See 
Atropia,  Belladonna,  and  Cataiiact. 

IRITIS.    See  Iri.s,  Inflammation  op. 

ISSUE.    See  Seton. 

JAW-BONES,  REMOVAL  OF.  See  Bones, 

E.XCl.SION  OF. 

JOINTS,  DISEASES  OF.— The  joints  are 
subject  to  numerous  diseases,  which  are  more  or 
less  serious  according  to  their  particular  nature. 
Like  all  other  parts,  ihey  are  liable  to  inflamma- 
tion and  abscesses;  their  capsules  frequently  become 
distended  with  an  aqueous  secretion,  and  the 
disease  termed  hydrops  artiadi  is  produced  ;  but 
the  most  important  of  all  their  morbid  aff'ections 
are  the  cases  which,  a  few  years  ago,  were  indis- 
criminately called  while  sirellinff,  scrofulous  jotnts, 
and  the  disease  of  the  kip-joint.  Here,  as  Sir  Ben- 
jamin Brodie  remarks,  the  same  name  has  been 
frequently  applied  to  diti'ereut  diseases,  and  the 
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same  disease  has  received  different  appellations. 
And  confusion,  with  respect  to  the  diagnosis, 
always  gives  rise  to  a  corresponding  confusion  with 
respect  to  the  employment  of  remedies.  Although, 
says  he,  diseases  in  their  advanced  stage  extend  to 
all  the  dissimilar  parts  of  which  the  joints  are 
composed,  such  is  not  the  case  in  the  beginning. 
Here,  as  elsewhere,  the  morbid  actions  commence, 
sometimes  in  one,  and  sometimes  in  another  texture, 
differing  in  their  nature,  and  of  course  requiring 
to  be  differently  treated,  according  to  the  mecha- 
nical organisation  and  vital  properties  of  the  part 
in  which  they  originate.  (See  Pathological  and 
Surgical  Ohs.  on  Dis.  of  the  Joints,  p.  2,  8vo.  Lond. 
1818.)  It  was  this  idea  which  led  Sir  B.  Brodie 
to  trace  by  dissection  the  exact  parts  in  which 
several  of  the  piincipa!  diseases  of  the  joints  com- 
mence ;  and  how  much  liglit  and  disciiminatiun 
his  successful  investigations  have  produced  it  is 
needless  to  insist  upon,  as  his  merit  will  be 
appreciated  by  every  surgeon  who  recollects  the 
perplexity  and  ignorance  which  prevailed  only  a 
few  years  ago  in  this  very  interesting  branch  of 
surgerj'. 

Wounds.  —  By  the  wound  of  a  joint  surgeons 
mean  a  case  where  the  capsular  ligament  and  syno- 
vial membrane  are  penetrated  or  divided.  The 
injury  is  often  accompanied  with  a  division  of  the 
lateral  or  other  ligaments,  and  sometimes  also  with 
that  of  the  cartilages  and  bones.  [The  fact  of 
penetration  is  made  known  to  us  by  the  escape  of 
a  transparent  viscid  discharge,  called  the  synovia; 
or  the  interior  of  the  articulation  itself  may  be 
exposed.  If  there  is  any  doubt  as  to  the  wound 
penetrating  the  synovial  membrane,  it  is  strongly 
recommended  by  surgeons  not  to  probe  or  use  any 
other  means  to  ascertain  the  fact,  for  the  reason 
that  the  very  occurrence  that  is  dreaded  may  be 
induced  by  the  surgeon.  The  fact  of  the  wound 
penetrating  the  joint  will  speedily  be  cleared  up  by 
the  symptoms  that  supervene.]  As  a  discharge 
very  much  resembling  synovia  may  proceed  from 
mere  wounds  of  the  bursae  mucosse,  we  might  form 
an  erroneous  judgment  were  we  unacquainted  with 
the  situation  of  these  little  synovial  bags.  In  Aug. 
1829  I  attended  a  man  whose  leg  was  attacked 
with  erysipelas  in  consequence  of  a  superficial  lace- 
ration of  the  skin  of  the  knee  by  a  fall.  A  small 
abscess  formed  below  the  patella,  and  afterwards 
a  considerable  quantity  of  fluid,  resembling  white 
of  egg,  and  evidently  secreted  by  the  neighbouring 
bursa,  was  daily  discharged  with  the  pus.  Boyer 
met  with  several  cases  in  which  a  fluid  resembling 
synovia  was  discharged  from  the  wounds  of  the 
sheaths  of  tendons.    {Mai.  Chir.  t.  iv.  p.  408.) 

[The  severity  of  the  wound  of  a  joint  will 
depend  upon  the  size  of  the  articulation  itself,  and 
also  upon  the  nature  of  the  wound,  whether  it  be 
a  puncture,  an  incision,  or  an  extensive  laceration. 
In  small  joints  like  those  of  the  fingers  a  recovery 
will  often  ensue  without  destruction  of  the  articu- 
lation. On  the  other  hand,  when  a  large  joint  is 
punctured  or  incised,  the  inflauimation  and  consti- 
tutional disturbance  may  be  so  great  as  not  only 
to  lead  to  the  loss  of  the  limb,  but  also  of  tlie 
patient's  life.  "  When  the  wound  is  large,  lace- 
rated, or  contused,  with  fracture  of  the  articular 
ends  of  the  bones,  one  or  other  of  these  conse- 
quences certainly  results.  It  is  especially  in 
grown-up  persons  that  these  unfavourable  conse- 


quences ensue;  in  children  extensive  injuries  of 
large  joints  may  heal  favourably,  though,  if  the 
child  be  of  a  strumous  habit  of  body,  destructive 
action  is  apt  to  be  set  up.  (See  Erichsen's  fe'eHce 
and  Art  of  Surgery,  ed.  3,  p.  256.)  Simple  wounds, 
however,  even  of  large  joints,  often  heal  favourably; 
we  have  seen  the  knee  and  elbow  joint  laid  open, 
and  recovery  with  a  moderate  amount  of  temporary 
stiffness  of  the  joint,  the  cure  having  mainly  de- 
pended upon  keeping  the  limb  in  the  most  perfect 
state  of  rest,  and  using  proper  means  to  avert  in- 
flammation.] Boyer  relates  two  cases  of  punctured 
wounds  of  the  elbow-joint,  which  healed  up  in  a 
few  days  without  any  unfavourable  symptom.  I 
have  seen  others.  In  the  hospitals  of  this  metro- 
polis cases  of  punctured  wounds  of  the  knee  and 
other  joints  frequently  present  themselves,  and,  if 
well  treated,  often  have  a  favourable  termination. 
The  records  of  surgery,  again,  furnish  many  exam- 
ples, in  which  the  most  alarming  and  fatal  conse- 
quences have  ensued.  (See  Hunter's  Commentaries:, 
part  i.  p.  69.)  When  properly  treated,  punctured' 
wounds  of  the  joints  (says  Boyer)  are  not  in  generaf 
attended  with  danger;  but  as  sonie  of  them,  which 
were  apparently  quite  simple,  have  been  followed! 
by  bad  symptoms,  and  even  death,  we  should 
always  be  extremely  circumspect  in  the  prognosis^ 
[Op.  cit.  t.  ix.  p.  409.) 

[In  wounds  of  tlie  joints,  the  local  symptoms- 
and  state  of  the  parts  are  the  same  as  in  the  most 
violent  forms  of  synovitis,  and  the  source  of  the 
danger  is  the  inflammation  set  up  {traumatic- 
arthritis).  "  A  few  hours  after  the  infliction  of 
the  injury  the  joint  swells,  becomes  hot,  painful, 
and  throbs.  The  pain  increases,  becoming  tensive 
and  extremely  severe.  If  the  aperture  be  large, 
synovia  freely  escapes,  which  soon  becomes  mixed 
with  pus.  If  it  be  small,  but  little  more  than  it 
puncture,  the  joint  swells  and  fills  with  purulent 
fluid,  which  \v\U  either  escape  through  the  original 
wound,  or  find  an  outlet  for  itself  through  a  new 
situation.  There  are  stai  tings  of  the  limb,  with 
excessive  pain  in  any  attempts  at  moving  it.  The 
constitutional  disturbance  becomes  very  severe, 
the  patient  being  occasionally  carried  off  by  the 
violence  of  the  irritative  fever.  In  other  cases 
symptoms  of  purulent  absorption  come  on,  and. 
death  results  from  pyemia."  (See  Erichsen,  op^ 
cit.  p.  257.)  Should  the  patient  survive  the- 
acute  symptoms,  abscesses  form  around  and  above- 
the  articulation,  burrowing  in  various  directions,, 
and  the  discharge  both  from  them  and  the  joint- 
induces  irritative  fever  and  hectic.  It  is  to  the 
admission  of  air  into  the  joint  that  suppuration) 
is  attributed;  and  this  is  beyond  dispute  an  un- 
doubted fact,  when  it  is  remembered  that  very- 
extensive  wounds,  in  and  around  joints,  involving- 
ruptures  and  lacerations  of  tissues,  as  occur  ini 
dislocations  and  fractures,  go  on  without  any  bad. 
symptoms,  if  air  is  excluded.  At  any  rate  sup- 
puration rarely  takes  place.  The  air  in  communi- 
cation with  an  open  joint  causes  the  pu3  to  become- 
acrid  and  putrescent,  thus  rendering  it  a  source  of 
irritation  in  the  depths  of  the  articulation,  which 
severely  tells  upon  the  constitutional  powers.  The- 
essential  difference  between  traumatic  arthritis 
and  other  forms  of  idiopathic  inflannnation  of  a. 
destructive  or  disorganising  character,  is  that  ini 
the  first  the  synovial  membrane  is  the  part  pri- 
marily affected,  and  if  the  cartilages  nie  involved 
they  become  so  secondarily,  the  articular  ends  of 
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the  bones  not  participating  in  the  morbid  action. 
This  is  reversed  in  disorganising  idiopatliic  iii- 
flfimmation;  the  mischief  then  usually  commences 
in  the  osseous  articular  ends,  or  in  the  cartilage, 
the  synovial  membrane  being  often  the  last 
affected.  "  In  the  traumatic  form  the  diso;ise  may 
be  said  to  radiate  from  the  circumference  of  the 
joint ;  in  the  idiopathic  from  the  centre." 

In  the  treatment  of  wounded  joints,  the  first 
point  to  be  determined  is  whether  amputation 
should  be  performed,  or  an  attempt  made  to  save 
the  limb.  Without  here  going  into  this  question, 
•we  may  remark  that  the  former  must  be  discarded 
if  the  joint  is  not  extensively  opened,  if  the  soft 
parts  are  not  much  contused  and  torn,  and  if  there 
is  no  dislocation  or  extensive  fracture  of  the  bones. 
If  the  wound  is  a  puncture  or  a  clear  incised 
wound,  an  effort  must  be  made  to  heal  it  by  the 
first  intention,  by  bringing  the  edges  together, 
and  "  placing  a  piece  of  lint  soaked  in  collodion 
upon  it,  or  a  strip  of  plaster  washed  over  with 
resin- varnish,  the  inflammatory  action  being  sub- 
dued by  continuous  irrigation  with  cold  water :  no 
poulticing  or  warm  fomentations  should  ever  be 
allowed  during  this  stage."  (Ericlisen,  op.  cit.)  ] 

When  the  edges  of  an  incised  wound  of  a  joint 
are  immediately  brought  together,  the  cavity  of 
the  joint  has  not  been  long  exposed,  and  blood 
ia  not  extravasiited  into  it,  the  prognosis  is  mostly 
favourable.  This  last  source  of  danger  is  also 
exaggerated,  as  will  be  noticed  in  speaking  of 
collections  of  blond  in  joints.  With  these  excep' 
tions  the  wound  may  heal  as  readily  as  if  the 
joints  were  not  opened.  In  a  sabre,  or  cut  wound, 
the  principal  object  is  to  heal  the  wound  by  the 
first  intention.  The  rest  of  the  treatment  consists 
in  using  every  possible  means  for  the  prevention 
of  inflammation,  as  perfect  quietude  of  the  part, 
the  use  of  cold  application?,  leeches,  &c. 

[If  suppuration  supervene,'  it  has  been  recom- 
mended to  make  free  incisions  into  the  joint  so  as 
to  procure  an  early  outlet  for  the  pus  ;  the  part 
must  now  be  well  poulticed,  and  an  attempt  made 
at  procuring  ankylosis  by  the  granulation  and  cohe- 
sion, through  fibrous  tissue,  of  the  articular  surfaces. 
The  decomposition  of  the  pus,  and  its  absorption 
into  the  system,  are  no  doubt  greatly  lessened  by 
free  and  early  incisions  into  the  joint  after  suppu- 
ration has  once  been  set  np.  The  constitutional 
irritation  produced  by  the  tension  of  the  parts  is 
likewise  at  once  removed.] 

The  experienced  Mr.  Hey  has  noticed  wounds 
of  the  joints,  and  made  some  pertinent  remarks  on 
them.  He  states  that,  in  these  cases,  the  utmost 
care  should  be  taken  to  prevent  inflammation. 
"  Upon  this  circumstance  chiefly  depends  a  suc- 
cessful termination.  I  have  seen  (saj's  he)  many 
large  wounds  of  the  great  joints  healed  without 
the  supervention  of  any  dangerous  symptoms 
where  due  care  has  been  "takoi  to  prevent  inflam- 
mation in  the  joints  after  a  wound,  and  to  arrest 
its  progress  when  once  begun.  I  speak  now  of 
inflamo.ation  affecting  the  capsular  ligament.  A 
slight  degree  of  redness  and  tenderness  in  toe 
integuments  only  is  of  little  consequence;  but 
when  the  capsular  ligament  becomes  inflamed,  the 
formation  of  abscesses,  attended  with  a  high  de- 
gree of  frver,  and  ultimiitely  a  stiffness  t'»;, 
joint,  are  the  common  consequences,  if  the  life  of 
tlie  patient  is  preserved."  (See  Fraclkal  Obs.  in 
Surgery,  p.  334,  edit.  2.) 


In  speaking  of  cartilaginous  substances  in  the 
joints,  I  shall  have  occasion  to  advert  again  to  the 
danger  attendant  on  wounds  of  these  parts;  and 
the  same  fact  is  still  further  considered  in  the 
articles  AinpiUalion,  Dislocations,  Fractures,  and 
Gun-shot  Wounds,  in  which  last  part  of  the  Dic- 
tionary the  sentiments  of  Baron  Larrey,  and  other 
writers  on  military  surgery,  are  laid  before  the 
reader. 

Inflammation  of  Joints,  or  Synovitis.  [This  is  the 
most  common  perhaps  of  all- the  articular  affections, 
and  may  be  acute,  subacute,  or  chronic  in  its  charac- 
ters. Whatever  form  it  assumes,  synovitis  usually 
results  from  exposure  to  cold,  especially  in  rheu- 
matic constitutions.  In  these  cases  it  commonly 
happens  that  more  joints  than  one  are  implicated 
at  the  same  time  ;  and  the  affected  articulations 
are  most  frequently  those  that  are  most  exposed 
by  the  thinnest  covering  of  soft  parts,  and  by 
being  especially  subjected  to  transitions  of  tempe- 
rature ;  such  as  the  knee  and  ankle.  Injuiies  of 
joints,  as  blows,  bruises,  wounds,  or  sprains,  will 
also  frequently  occasion  this  inflammation ;  but 
when  arising  from  such  causes,  it  is  seldom  of  an 
unmixed  kind,  being  usually  associated  with  in- 
flammation of  the  other  textures  that  enter  into  the 
composition  of  the  articulation.  (See  Ericlisen, 
Science  and  Art  of  Surgery,  p.  678,  ed.3.)]  No 
cause,  however,  is  so  frequent  as  the  application 
of  cold  ;  and  hence  Sir  Benjamin  Brodie  explains 
the  frequency  of  synovial  inflammation  in  the 
knee,  and  its  rarity  in  the  hip  and  shoulder,  which 
are  covered  by  a  thick  mass  of  flesh.  [Mr. 
Coulson  has  known  long-continued  pressure  to 
give  rise  to  it ;  thus  it  has  been  caused  by  kneeling 
for  a  long  time  on  damp  earth,] 

The  synovial  membranes  are  naturally  not  ver)' 
sensible;  but,  like  many  other  parts  simiharly  cir- 
cumstanced, they  often  become  acutely  painful  when 
inflamed.  The  complaint  is  accompanied  with  an 
increased  secretion  of  the  synovia,  which  becomes  of 
a  more  aqueous  and  of  a  less  albuminous  quality 
than  it  is  in  the  healthy  state.  Hence  it  is  not  so 
well  calculated  for  lubricating  the  articular  surfaces 
and  preventing  the  eftects  of  friction,  as  it  is  in  the 
natural  condition  of  the  joint ;  a  circumstance 
which  may  explain  why  a  grating  sensation  is 
often  perceived  on  moving  the  patella. 

]t  has  been  explained  by  Sir  Benjamin  Brodie, 
that  the  usual  consequences , of  inflammation  of  the 
synovial  membrane,  arc:  1.  A  preternatural  se- 
cretion of  synovia  ;  2.  An  cftiision  of  coagulated 
lymph  into  the  cavity  of  the  joint ;  3.  A  thicken- 
ing of  the  synovial  membrane,  and  conversion  of 
it  into  a  substance  resembling  gristle,  and  an 
effusion  of  coagulated  Ivmph,  and  probably  of 
serum,  into  the  cellular  texture,  by  which  it  is 
connected  to  the  external  parts ;  4.  In  some  in- 
stances, adhesion,  more  or  less  extensive,  of  the 
opposite  surfaces  of  the  reflected  membrane  to  each 
other.  "  These  effects  of  inflammation  of  the  syno- 
vial very  much  resemble  those  of  inflammation  of 
the  serous  membranes.  There  are,  however,  some 
points  of  difference.  In  the  former.  I  have  reason 
to  believe  that  suppuration  rarely  takes  place  in- 
dependently of  ulceration;  but  this  is  a  frequent 
occurrence  in  the  latter.  Inflammation  of  the 
peritoneum  or  pleura,  though  very  sliglitin  degree, 
and  of  very  short  duration,  terminates  in  the 
effusion  of  coagulable  lymph ;  but  it  is  only  violent, 
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or  loiig-continuod  iutiammatioii,  which  lias  this 
termination  in  the  membranes  of  joints."  {Med. 
Chir.  Trans,  vol.  iv.  p.  216.) 

When  coagulablo  lymph  is  effused,  the  whole 
of  it  does  not  always  adhere  to  the  inflamed  surface, 
but  some  of  it  forms  flakes  which  float  in  the  fluid 
within  the  joint,  in  masses  large  enough  to  be  felt 
through  the  capsular  ligament.  In  other  instances, 
the  lymph  becomes  solid,  adheres  to  the  inside  of 
the  synovial  membrane,  and  becomes  vascular. 
The  surface  of  this  adventitious  coating  is  some- 
times smooth ;  but  occasionally  it  forms  thick 
projecting  masses  of  different  degrees  of  thickness 
and  length,  and  so  numerous  as  -to  conceal  every 
part  of  the  original  smooth  surface  of  the  synovial 
membrane.  (See  Wilson,  On  the  Skeleton,  &c,,  p. 
319.) 

[As  uncomplicated  acute  synovitis  is  never  a 
fatal  affection,  it  is  seldom  that  we  have  an  oppor- 
tunity of  studying  its  pathology.  It  would,  how- 
ever, appear  from  the  result  of  the  examination  of 
joints  in  cases  of  synovitis  from  injury,  as  well  as 
from  the  result  of  experiments  of  Richet,  Bonnet, 
and  others,  who  have  induced  traumatic  synovitis 
in  animals,  that  there  is  in  the  first  instance  an  in- 
flammatory congestion  and  vascularity  of  the 
membrane,  attended  by  a  loss  of  its  peculiar  satiny 
polish.  The  synovia  is  then  increased  in  quantity, 
as  well  as  altered  in  quality,  becoming  thin  and 
serous,  and  after  a  time  intermixed  with  plastic 
matters,  which  are  poured  out  with  it.  If  the  dis- 
ease progress  favourably,  these  products  are  more 
or  less  completely  absorbed.  If,  however,  as  is 
more  rarely  the  case,  the  inflammation  go  on  to 
an  unfavourable  termination,  the  vascularity  and 
swelling  of  the  synovial  membrane  increase,  un- 
til at  last  it  becomes  so  turgid  and  distended 
with  blood  and  effused  fluids  that  a  kind  of 
cheraosis  of  it  results  ;  a  thin,  purulent-looking 
fluid,  composed  of  granular  corpuscles  floating  in  a 
serous  liquid,  is  poured  out,  and  disintegration, 
with  thinning  and  erosion  of  the  cartilage,  and 
probably  complete  destruction  of  the  joint,  ensues. 
In  other  cases,  granulations  are  thrown  out  on  the 
looser  portions  of  the  membrane,  which,  becoming 
supplied  with  blood-vessels,  constitute  fringed  and 
villous  membranous  expansions,  lying  upon  the 
subjacent  disintegrated  and  eroded  cartilage.  (See 
Eric/isen's  Science  of  Surgery,  ed.  3.  p.  678.j] 

"When  the  inflammation  attains  a  high  pilch,  an 
abscess  may  occur  in  the  cavity  of  the  joint ;  the 
synovial  membrane  and  capsular  ligament  at 
length  ulcerate  ;  the  pus  makes  its  way  beneatii 
the  skin,  and  is  sooner  or  later  discharged 
through  ulcerated  openings. 

An  abscess  rarely  takes  place  in  an  important 
articulation,  in  consequence  of  acute  inflammation, 
without  the  system  being  greatly  deranged.  Severe 
febrile  symptoms  always  afflict  the  patient,  and 
occasionnlly,  delirium  and  coma  taking  place,  death 
Itself  ensues.  Two  rapidly  fatal  cases  of  ulceration 
of  the  synovial  membrane,  where  inatier  had 
formed  within  it  from  a  sprain  of  the  hip  and  a 
contusion  of  the  shoulder,  are  recorded  by  Sir 
Benjamin  Brodie,  (See  Path,  and  Sitrn.  Obs.,  ed. 
V.  fi5.) 

[In  some  of  these  cases,  the  inflammatory  fever 
is  quickly  converted  into  hectic  fever,  and  ge- 
nerally hectic  symptoms  almost  immediately  begin 
to  show  themselves  when  an  abscess  has  taken 
place  in  a  large  joint.    The  cartilages  now  become 
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affected,  and  are  either  absorbed  or  ulcerated  de^ 
luiding  the  surface  of  the  bones.  At  length'  the 
heads  of  the  latter  inflame,  and  become  carious  • 
or  the  result  may  be  ankylosis.  Sir  Benjamin 
Brodie  believes  that  in  most  cases  of  caries  of  the 
joints  the  disease  begins  in  the  harder  textures, 
subsequently  extending  to  the  cartilage  or  synovial 
membrane.  The  same  surgeon  has  also  noticed 
the  occasional  termination  of  acute  synovitis  in 
suppuration,  without  its  having  produced  ulcera- 
tion in  the  soft  or  hard  textures  of  the  joint.  In 
many  cases  of  pya2mia  and  phlebitis,  pus  is  found 
in  the  joints,  as  an  effect  of  synovial  inflammation 
without  the  presence  of  ulceration.  Ordinary 
synovitis  is  a  disease  that  seldom  attacks  young 
children,  but  is  frequent  in  adult  persons  ;  this  is 
the  reverse  of  what  happens  in  some  of  the  other 
diseases  of  the  joints.] 

The  following  are  the  chief  symptoms  of  the 
acute  form  of  the  complaint,  described  by  Sir 
Benjamin  Brodie : — 

There  is  pain  in  the  joint,  sometimes  referred, 
In  the  first  instance,  to  a  particular  spot,  afterwards 
to  the  joint  generally,  and  it  is  not  at  its  height 
before  the  end  of  a  week  or  ten  days.  Sometimes 
even  at  this  period  the  pain  is  trifling,  but  some- 
times it  is  considerable,  and  every  motion  of  the 
joint  is  distressing.  In  a  day  or  two  after  Ihe 
commencement  of  the  pain,  the  joint  is  affected 
with  swelling,  which  at  first  arises  entirely  from  a 
collection  of  fluid  in  its  cavity  ;  and  in  the  super- 
ficial joints  an  undulation  may  be  distinguished. 
However,  after  the  inflammation  has  prevailed  for 
some  time,  the  fluid  is  rendered  less  perceptible, 
either  in  consequence  of  the  synovial  membrane 
being  thickened,  or  the  effusion  of  lymph  ;  and  the 
more  solid  the  swelling  is,  the  more  is  the  mobi- 
Wtj  of  the  joint  impaired.  The  form  of  the  diseased 
joint  does  not  correspond  to  that  of  the  heads  of 
the  bones  ;  but  as  the  swelling  is  chiefly  caused 
by  the  distension  of  the  synovial  membrane,  its 
figure  depends  in  a  great  measure  on  the  situation 
of  the  ligaments  and  tendons,  which  resist  it  in 
certain  directions,  and  allow  it  to  take  place  in 
others.  Thus,  when  the  knee  is  affected,  the 
swelling  is  principally  observable  on  the  anterior 
and  lower  part  of  the  thigh,  where  there  is  only 
a  yielding  cellular  structure  between  the  extensor 
muscles  and  the  bone.  It  is  also  often  consider- 
able in  the  spaces  between  the  ligament  of  the 
patella  and  the  lateral  ligaments  ;  because  at  these 
points  the  fatty  substance  is  propelled  outward  by 
the  collection  of  fluid.  In  the  elbow,  the  swelling 
occurs  principally  above  the  olecranon,  under  the 
extensor  muscles  of  the  fore-arm  ;  and  in  the  ankle 
it  is  between  the  lateral  ligaments  and  the  tendons 
in  front  of  the  joint.  In  the  hip  and  shoulder 
where  the  disease  is  less  frequent,  the  fluid  can- 
not be  felt,  but  the  swelling  is  perceptible  through 
the  muscles.  In  the  beginning  of  this  disease  in 
the  hip,  a  fulness  is  remarked  in  the  gruin,  and 
sometimes  also  in  the  nates.  The  pain  is  referred, 
not  to  the  knee,  as  in  casus  of  ulceration  of  the  car- 
tiliiges,  but  to  the  upper  and  inner  part  of  the 
thigh.  The  pain  is  aggravated  when  the  patient 
stands  erect,  and  allows  the  limb  to  hang  without 
the  foot  resting  on  the  ground.  It  is  also  increased 
by  motion,  but  not  by  pressing  the  articular  siir- 
fnces  against  each  other.  The  pain  is  often  very 
severe,  yet  not  equal  to  that  which  occurs  when 
ulceration  of  the  cartilages  has  taken  place.  From 


112 


JOINTS,  DISEASKS  OF. 


some  cases  which  have  fallen  under  the  observation 
of  Sir  Benjamin  Brodie,  he  cannot  doubt  that  in- 
flammation of  the  hip  occasionally  terminates  in 
dislocation  of  that  joint.  Indeed  he  has  recorded 
one  example  of  this  occurrence.  The  pain  is 
usually  confined  to  the  hip,  but  Sir  Benjamin 
Brodie  has  seen  cases  in  which  it  was  also 
referred  to  the  knee.  It  may  be  discriminated 
from  the  case  in  which  the  cartilages  of  the  hip 
are  ulcerated,  by  observing  that  tlie.  pain  is  more 
severe  in  the  beginning  than  in  ilie  advanced  stage  of 
the  disease. 

After  the  inflammation  has  subsided  the  fluid 
is  absorbed,  and  the  joint  frequently  regains 
its  natural  figure  and  mobility  ;  but  in  the  ma- 
jority of  cases  stiifness  and  swelling  remain,  and 
the  patient  continues  very  liable  to  relapse,  the 
pain  returning  and  the  swelling  being  augmented 
•whenever  the  patient  exposes  liimself  to  cold,  or 
exercises  the  limb  a  great  deal.  In  cases  where 
the  synovial  membrane  is  thickened,  a  slow  kind 
of  inflammation  sometimes  continues  in  the  part, 
notwithstanding  the  fluid  has  been  absorbed,  and 
the  princinal  swelling  has  subsided,  the  disease  at 
length  ex'tending  to  the  cartilajies,  suppuration 
taking  place,  and  the  articular  surfaces  being  com- 
pletely destroyed.  According  to  Sir  Benjamin 
Brodie,  in  this  advanced  stage,  the  history  of  the 
disease,  and  not  its  present  appearance,  is  the  only 
thing  by  which  we  can  learn  whether  the  pri- 
mary affection  was  inflammation  of  the  synovial 
membrane,  or  ulceration  of  the  cartilages. 

Though  such  is  the  most  common  character  of 
inflammation  of  the  synovial  membrane,  it  is  ad- 
mitted that  its  nature  is  sometimes  more  acute, 
exhibiting  the  symptoms  mentioned  at  the  begin- 
ning of  this  section!  In  venereal  cases  synovitis 
rarely  affects  more  than  one  or  two  joints  at  tlie 
same  time.  In  rheumatism  several  joints  are  fre- 
quently affected,  either  at  the  same  time  or  in 
succession,  and  the  bursfe  mucosae  and  sheaths  of 
tendons  often  participate  in  the  disease.  There  is 
usually  a  good  deal  of  pain  and  swelling,  and  the 
joints  are  often  left  stiff  and  enlarged.  When  the 
"inflammation  is  connected  with  gout,  the  pain  is 
usually  out  of  all  proportion  to  the  other  symptoms 
of  inflammation.  (See  Path,  and  Surg.  Obs.  p. 
28— 34,  &c.,  ed.  V.) 

[When  the  synovitis  is  chronic  or  subacute  it 
may  be  characterised  by  all  the  symptoms  of  the 
acute  variety  of  the  disease,  but  in  a  less  severe 
degree.    The  swelling  and  uneasiness  of  the  joint 
are  the  most  conspicuous  local   conditions.  In 
some  cases  the  swelling  from  accumulated  serous 
fluid  is  so  considerable  as  to  cmistitute  a  true 
dropsy  oi  t\\e  ^o\ni  —  Hydrarthrosis.  This  accumu- 
lation of  fluid,  partaking  in  various  degrees  ot  the 
characters  of  serum  and  synovia,  is  usually  pre- 
ceded or  accompanied  by  evidence  of  synovial  in- 
flammation ;  but  though  this  generally  happens,  it 
is  not  invariably  the  case.    Kichet,  in  particular, 
has  recorded  instances  from  which  it  would  appear 
that  inflammation  is  not  a  necessary  or  invariable 
accompaniment  of  the  affection,  the  synovial  mem- 
brane being,  indeed,  preteriiaturally  white,  and 
looking  as  if  it  had  been  washed  orsoddened  ;  and 
though  these  cases  are  rare,  those  that  commonly 
present  themselves  to  the  surgeon  being  ot  a  de- 
cidedly inflammatory  character,  yet  their  occasional 
occurrence  is  sufticient  to  establish  the  existence  ot 
a  passive  as  well  as  of  an  inflammatory  form  of  the 


disease.  The  presence  of  an  abnormal  quantity  of 
fluid  in  the  joint  is  always  readily  perceived  by 


ts  fliwluation  and  undulation,  and  by  the  peculiar 
fhape  that  it  communicates  to  the  part.  The 
distinctive  signs  of  hydrops  articuli  in  the  diflFer- 
ent  articulations  are  described  further  on.  In 
some  cases  of  chronic  synovitis  distinct  crackling 
will  be  felt  in  the  interior  of  the  joint  on  laying 
the  hand  over  the  articulation  whilst  it  is  freely 
moved.  This  has  been  attributed  by  Mr.  Erich- 
sen  to  the  existence  of  plastic  bands  or  deposits  in 
the  interior  of  the  joint  through  which  the  fluid  is 
pressed  on  the  articular  movements,  and  this 
occasions  the  sensation  which  is  met  with  under 
other  but  similar  circumstances,  in  enlargements  of 
the  bursa3,  and  in  fluid  effusions  in  the  sheaths  of 
tendons,  (kee  Erichsen,  Science  and  Art  of  Surgery, 
ed.  3,  p.  681-2.) 

The  termination  of  synovitis  will  depend  mainly 
on  its  cause.     When  of  a  simple  uncomplicated 
character,  arising  as  the  result  perhaps  of  rheu- 
matic influences,  it  will  in  most  cases  terminate  in 
complete  resolution.    In  other  instances,  however, 
plastic  matter  may  be  thrown  out,  which  either 
assumes  the  form  of  warty  vegetation  or  concre- 
tions within  the  joints,  or  of  bands  stretching 
across  its  interior  or  incorporated  with  its  capsule, 
occasioning   more   or   less   permanent  _  stiffness. 
When  synovitis  arises  from  a  wound,  it  usually 
goes  on  to  suppuration  within  the  joint,  with 
superficial  erosion  or  disintegration  of  the  car- 
tihige,  and  eventually,  if  the  limb  be  not  removed, 
to  complete  disorganisation  of  the  interior  of  the 
articulation,  and  to  more  or  less  complete  anky- 
losis.   The  same  happens  in  the  puerperal  inflam- 
mation of  joints,  and  in  those  that  arise  from 
pyajmia  (presently  to  be  considered) ;  in  which 
cases  the   marked  action,  commencing   on  the 
synovial    membrane,  extends  downwards  to  the 
cartilages,  eventually  leading  to  their  destructive 
disorganisation.  The  chronic  or  subacute  synovitis 
md  hydrarthrosis  usually  terminate  favourably; 
but  occasionally,  more  particularly  in  strumous 
constitutions,  the  disease  runs  on  to  suppurative 
destruction  of  the  joint.    This,  however,  is  rare  ; 
yet  its  occurrence,  in  some  instances,  should  make 
the  surgeon  careful  not  to  confound  the  fluctuation 
of  the  serous  accumulation  with  that  of  the  purulent 
collection.  In  the  latter  instances  there  will  always 
have  been  the  precursory  symptoms  of  inflamma- 
tion.   (See  Op.  cit.)]  , 

The  treatment  of  synovitis  will  depend  partly 
on  the  severity  of  the  symptoms,  and  partly  on  the 
cause  of  the  disease. 

When  the  disorder  is  connected  with  rheu- 
matism, the  medicines  advised  are  opium,  with 
ipecacuanha,  diaphoretics,  or  preparations  of  col- 
chicum  or  mercury;  of  the  two  latter  Sir  Benjamin 
Brodie  prefers  colchicum,  where  several  joints,  and 
the  bursK  mucosre  and  sheaths  of  tendons  are  im- 
plicated. In  such  cases  he  prescribes  the  wine  of 
the  root  of  colchicum  in  doses  varying  from  fifteen 
to  thirty  minims,  three  times  a  day,  or  the  acetous 
extract  in  doses  of  two  or  three  grains  every  night. 
On  the  other  hand,  he  considers  calomel  joined 
with  opium  best,  where  only  one  or  two  joints  are 
aifeclcd  at  a  time,  and  he  recommends  it  to  be 
given  so  as  to  affect  the  gums.  In  synovial  in- 
flammation connected  with  gout,  the  re  lef  pro- 
duced by  colchicum  is  still  more  remarkable,  in 
cases  from  syphilis,  a  well-regulated  courss  ot 
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mercury  may  he  tried  ;  and  in  otliers,  from  tlie  |  buckled  on  so  that  tlicy  may  be  removed  in  order 
protracted  or  injudicious  use  of  mercury,  the  iodide   to  make  the  necessary  applications  to  it.  Counter- 

ii-ritation  by  means  of  stimulating  embrocations 
will  now  be  serviceable,  together  with  douches 
either  of  warm  sea-water,  or  of  some  of  the 
sulphurous  springs,  such  as  those  of  Harrogate, 
Aix,  or  Bareges.] 

In  this  stage  of  the  disease,  I  find  the  tincture 
of  iodine  possesses  considerable  efficacy,  particularly 
when  blended  with  the  soap  liniment  in  the  pro- 
portion of  5j.  to  gij.  Mr.  Buchanan  applies  the 
tincture  of  iodine  to  the  integuments,  and  his 
accounts  represent  it  as  being  rapidly  absorbed 
from  the  surface  of  the  skin,  and  acting  very 
powerfully  in  dispersing  the  tliickening  and  in- 
duration of  various  diseases  and  abscesses  of  the 
joints.  Indeed,  he  prefers  such  application  of 
iodine  to  its  internal  exhibition,  and  states  that 
its  effects  are  produced  without  the  aid  of  friction, 
so  that  it  admits  of  being  employed  with  advantage 
even  when  inflammation  is  present.  (On  Diseased 
Joints,  &c.,  Lond.  1828.)  Mercurial  or  iodine 
ointment  is  preferred  by  some  surgeons;  or  brush- 
ing over  the  joint  a  strong  solution  of  nitrate 
of  silver  ;  or,  after  having  damped  the  skin  with 
water,  rubbing  it  very  gently  with  the  solid  nitrate. 
Sir  Benjamin  Brodie  speaks  favourably  of  the 
antimonial  ointment  in  the  proportion  of  3j.  of  the 
antira.  tart,  to  gj.  ung.  cetacei.  Issues  and  setons 
are  never  serviceable,  unless  ulceration  of  the 
cartilages  has  begun.  After  all  inflammation  has 
subsided,  passive  motion  and  friction,  conjoined 
with  some  of  tlie  foregoing  modes  of  treatment, 
will,  in  the  course  of  lime,  restore  the  motion  of 
the  joint,  and  the  use  of  the  limb. 

I  have  met  with  several  instances,  in  which 
lotions  containing  vinegar  and  muriate  of  ammonia 
sufficed  for  the  removal  of  the  chronic  complaints, 
left  al  ter  the  acute  stage  of  the  disorder.  The  tinc- 
ture and  ointment  of  iodine  are  also  vaKiable  appli- 
cations, and  they  may  be  blended  with  other  lini- 
ments, which  will  thus  be  rendered  more  efficient. 

[Amongst  the  internal  remedies  likely  to  be  of 
most  service,  may  be  mentioned  the  iodide  of  ' 
potassium,  either  alone,  or  in  some  bitter  infusion  1 
When  the  knee-joint  has  been  much  distended 
bir  Benjamin  Brodie  has  sometimes  dischar<red 
the  fluid  by  puncture.  The  following  were  the 
results  In  a  thin  person,  if  a  few  punctures 
be  made  with  an  instrument  a  very  little  broader 
than  a  couchiug-needle,  a  larire  quantity  of  fluid 
may  be  abstracted  by  means  of  a  cupping-glass 
with  no  inconsiderable  relief  to  the  patient  But 
while  inflammation  exists  the  benefit  is  not  per- 
manent, the  fluid  being  rapidly  regenerated  If 
however,  the  inflaniniation  has  been  alreadv  sub- 
dued, the  absorption  of  the  fluid  usually  goes  on 
80  rapidly  that  any  more  expediti.uis  method  of 
removing  it  is  unnecessary.  2.  If  suppuration 
lias  taken  place  in  the  joint,  not  in  consequence 
of  ulceration,  but  from  the  surface  of  the  synovial 
membrane,  a  free  opening  into  it,  made  with  a 
hiiicet,  will  often  be  the  best  practice.  Tiie  most 
prudent  plan  seems  to  Sir  Benjamin  Brodie  to  be 
that  of  first  making  a  puncture  with  a  needle  and 
ascertaining  the  nature  of  the  discharge  ;  if  it  be 
not  simply  turbid  serum,  but  actual  pus,  the  lancet 
may  then  be  employed.    {Op.  cU.) 

Loose  carlilages  in  joints. — Hard,  roundish  or 
flattened  bodies,  mostly  of  a  cartilaginous  nature, 


of  potassium,  and  sarsaparilla.  Sir  Benjamin 
Brodie  deems  the  last  medicines  especially  useful 
where  the  affection  of  the  joints  occurs  in  combina- 
tion with  diseases  of  the  bones  and  periosteum. 
(See  Path,  and  Surg.  Obs.  on  Joints,  ed.  5.) 

[It  is  in  the  acute  form  of  synovitis,  whether 
arising  idjopathically  or  from  injury,  that  active 
measures  must  be  adopted.    Thus,  if  the  patient 
be  young  and  strong,  venesection  must  be  employed ; 
but  in  all  instances  the  free  and  repeated  applica- 
tion of  leeches  to  the  inflamed  articulation  must 
be  carried  out.    Many  surgeons  prefer  cupping- 
glasses  to  leeches.     Where  the  knee  is  affected, 
Mr.  Coulson  recommends  the  blood  to  be  drawn 
from  the  lower  part  of  the  thigh,  immediately  above 
the  swelling,  as  the  application  of  cupping-glasses 
over  the  swelling  itself  gives  rise  to  too  much 
pain.    When  the  leeches  fall  off,  or  when  the 
cupping-glasses  are  removed,  the  bleeding  is  to 
be  promoted  by  fomenting  the  part.     This  line 
of  practice  must  be  persisted  in  for  some  days, 
until  the  acute  symptoms  have   subsided.  In 
some  c£ftes  no  amount  of  abstraction  of  blood  will 
have  any  efi^ect  in  diminishing  the  amount  of  pain 
by  which  the  patient  is  tormented.    "  I  cannot 
say  on  what  this  depends,  but  it  often  occurs  : 
perhaps  it  may  be  connected  with  some  faulty 
position  of  the  limb,  giving  rise  to  pressure  of  one 
inflamed  suiface  against  the  other."  (See  Coulson, 
Lectures  on  Diseases  of  the  Joints.    The  Lancet, 
vol.  i.  1855,  p.  380.)  The  local  blood-letting  must 
be  followed  by  the  use  of  warm  fomentations  or 
emollient  poultices,  with  the  addition  of  some 
narcotic  to  relieve   the  pain.     Some  surgeons 
employ  poppy  fomentations.     Others  again  the 
lotio  plumbi  acetatis.    In  addition  to  these,  the 
most  perfect  rest  must  be  maintained  with  the 
limb  on  a  splint,  or  on  pillows  properly  arranged. 
In  some  instances  cold  irrigation  will  be  found  of 
essential  service,  more  particularly  if  the  synovitis 
has  followed  a  wound  of  the  articulation.  Atthe 
same  time  calomel  or  other  purgatives,  followed  by 
saline  medicines,  with  antimonj',  may  be  given, 
and  the  patient  kept  on  a  low  diet.    Should  these 
means  fail,  recourse  must  be  had  to  mercury,  which 
should  be  given  so  as  to  bring  the  system  speedily 
under  its  influence.] 

When  the  acute  symptoms  have  subsided,  and 
the  disease  has  assumed  a  subacute  or  chronic  form, 
the  same  principles  of  treatment  must  be  adopted, 
modified  according  to  the  intensity  of  the  affection. 
Repeated  blisterings  applied  over  tlie  whole  sur- 
face of  the  joint  will  now  be  found  most  useful,  as 
recommended  by  Sir  Benjamin  Brodie.  And  if 
the  joint  be  deep-seated,  they  may  be  applied 
as  near  to  it  as  possible;  but  otherwise,  at  a 
little  distance.  Thus,  when  the  synovial  mem- 
brane of  the  hip  is  affected,  they  may  be  placed 
on  the  groin  and  nates  ;  but  when  that  of  the 
wrist  IS  inflamed,  they  should  be  applied  to  the 
ower  part  of  the  fore-arm.  Sir  Benjamin  Brodie 
thinks  blisters  have  more  eflfect  than  any  other 
means  in  removing  the  swelling;  but,  excepting  in 
very  slight  cases,  he  condemns  their  use,  unpreceded 
by  the  abstraction  of  blood. 

[The  most  important  element  in  the  treatment  of 
the  chronic  form  of  the  disease  is  rest,  everv  thiim 
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are  sometimes  formed  within  the  synovial  mem- 
brane, occasioning  at  times  more  or  less  pain  in 
the  joint,  inflammation,  and  lameness.  The  dis- 
order, thougli  not  noticed  by  any  of  the  very  an- 
cient writers,  is  far  from  being  uncommon. 

Pard  is  the  first  who  speaks  of  it  •.  he  says,  that 
a  liard,  polished,  ivhile  body,  of  iU  size  of  an  atr 
mond,  was  discharged  from  the  knee  of  a  patient 
in  the  year  1558,  in  which  he  had  made  an  mci- 
sion  for  an  aqueous  apostume,  or  hydrops  articuli 
(Liv.  XXV.  chap.  16,  p.  772.)    A  hundred  and 
thirty-three   years  afterwards,  viz.    m  IfaJl, 
Pechlin  published  the  full  details  of  another  case, 
in  which  a  cartilaginous  body  was  successfully  ex- 
tracted from  the  knee.    (06s.  Physico  Med.  obs. 
38,  p.  306.)    Dr.  A.  Monro,  in  1726,  dissected 
the  knee-joint  of  a  woman  who  had  been  hung, 
and  found  in  the   articulation  a  cartilaginous 
body  of  the  shape  and  size  of  a  small  bean.  These 
were  the  only  examples  of  the  disease  known  until 
the  year  1736,  at  which  period  Mr.  Simpson  cut 
out  of  the  knee  a  similar  substance,  which  he  sup- 
posed at  the  time  of  the  operation  was  only  beneath 
the  skin.    (See  Edinb.  Med.  Essays,  vol.  iv.) 
But  of  late  years  the  disease  has  been  noticed  and 
described  by  almost  every  writer. 

FThey  have  been  referred  to  under  various 
names,  such  as  loose  bodies  in  joints,  inter-articular 
cartilages,  osseous  concretions,  articular  mice,  and 
loose  cartilages  in  joints.  Velpeau  calls  them 
movable  cartilages;  and  Nelaton  strongly  objects 
to  the  term  cartilage,  and  proposes  that  they  should 
be  named  movable  or  floating  bodies  m  joints. 
Muller  also  objects  to  the  term  cartilage,  lor, 
although  they  resemble  that  substance  m  consis- 
tence, they  are  distinctly  fibrous  in  structure.] 

It  would  appear  that  all  the  very  movable  arti- 
culations are  subject  to  the  occasional  presence  ot 
these  bodies,  although  they  are  more  "'"i^'O"  |" 
some  joints  than  in  others.  They  are  generally 
found  in  the  knee,  and  produce  symptoms  that 
render  them  the  object  of  surgery.  1  hey  are  rare 
in  thearthrodial  joints.  Morgagni  and  B.  Bell  met 
with  them  in  the  ankle;  Haller  m  the  joint  of  the 
jaw;  Hey  and  Solly  in  the  elbow;  and  Laennec 
in  the  shoulder.  {Andral,  Anal.  Paihol.  t  i.  p.29.) 
They  have  also  been  noticed  in  the  articulation 
between  the  head  of  the  fibula  and  the  ib  a , 
and  in  that  between  the  pisiform  and  cuneiform 

They  present  great  varieties  in  regard  to  num- 
ber si  Je,'rd  sha'pe.  Usually  there  is  but  m^  m 
a  single  oint,  and  almost  always  so  ^^^«"/"|^; 
but  several  may  be  formed  in  the  same  joint,  b  i 
].;.  Home  mentions  an  instance  r^J'^^  . 
were  three.  Professor  Pirrie  found  fi^'^" 
knee  of  a  body  he  opened  in  the  d-sseding  room 
Morgagni  counted  twenty-five  in  the       ^nee  o 

an  old  woman  who  died  of  «FPl«7 '  "tuE 
met  with  no  less  than  twenty  m  articu'ati^^^ 
of  the  lower  jaw.  [Robert  d-scovered  eighteen  m 
the  elbow,  and  Malgaigne  as  niany  ^  J''^^ 
Philip  Boyer  saw  five  in  the  Bhoulde  -  omt,  a^d 
Bonnet   t.ienty  in  the  ,™  ^ 

Berry  of  Kentucky  removed     rty  c^^^^^^^ 
knee  of  a  negro,  aged  AO,  win.  >-  i- 
Their  size  in  this  i''Bt"-'ce  varied  f  om  th.  t  o^^^^ 
pea  up  to  that  of  a  P'ft'-jO  -  t  re^are 

several  in  a  (lint,  it  has  been  oDser\cu  i 
size  is  gcnerallv  small,  say  from  a  mustard-aeed  to 
a  small  bean;  but  they  may  ac(iiure  the  volume  oi 
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a  marble,  an  almond,  and  even  the  patella,  or  of  a 
nullet's  egg  just  mentioned ;  but  they  are  very  rarely 
indeed  found  so  large,  although  a  few  examples 
are  recorded.  When  very  large,  they  do  not 
cause  so  much  trouble  to  the  patient  as  the  smaller 
kind.  A  soldier  of  the  S6lh  regiment  had  one 
nearly  as  big  as  the  patella,  which  occasioned  little 
uneasiness,  being  too  large  to  insinuate  itself  into 
the  moving  parts  of  the  joint. 

[In  colour  they  are  whitish,  greyish,  or  ot  a  yel- 
lowish white,  often  of  a  pearly  appearance,  and 
bear  a  strong  resemblance  to  cartilage.  Iheir 
surface  is  perfectly  smooth  and  even  polished,  and 
consist  of  either  a  single  mass  or  of  several  lo- 
bules, connected  together  by  dense  gristly  matter. 
Thev  may  be  tough  and  striated,  like  the  liga- 
mentous tissue,  or  hard, like  bone;  but  in  a  majo- 
rity of  cases  they  are  distinctly  fibro-cartilaginous. 
When  very  ancient,  they  have  usually  a  bony 
nucleus  at  the  centre.    These  bodies  are  invested 
by  a  reflection  of  the  synovial  membrane,  beneath 
which  they  are  developed,  and  to  which  they  are 
originally  attached  by  a  slender  pedicle,  which  is 
ultfmately  ruptured  by  the  friction  of  the  articular 
surfaces  between  which  they  are  situated.  (See 
Gross,  Path.  Anat.  ed.  3,  p.  274.)    In  shape  they 
are  o^.!,  lenticular,  or  round,  but  they  present 
great  varieties  in  this  respect.    In  the  knee  they 
are  usually  compressed  and  wedge-shaped,  some- 
times raisid  on  one  side  and  hollowed  on  the  other, 
and  in  some  cases  not  ^nl'^e  the  patella;  often- 
times angular  with  numerous  facets.    Their  con- 
sirtence  will  vary  a  good  deal,  accord  ng  to  their 
deSy  and  composition.     They  seldom  remain 
fong  al  rest  while  the  limb  is  in  motion,  and  when 
they  happen  to  be  in  situations  where  they  are 
preLed  S^on  with  force  by  the  diiferent  parts  o 
the  joint,  they  occasion  a  sudden  attack  of  violent 
pain,  and  materially  interfere  with  its  mo  ions.] 

Various  opinions  have  been  promulgated  as  to 
the  origin  and  structure  of  loose  bodies  in  joints 
and  at  one  time  the  conjectures  oftered  of  the  r 
mode  of  formation  were  by  no  means  of  a  reliable 
Character.    Mr.  Hunter  believed  that  they  on^n- 
ated  from  a  deposit  of  coagulated  blood    pon  the 
end  of  one  of  the  bones,  which  ^^^^ ^^^'f^'^^J^^ 
mture  of  cartilage,  and  had  afterwards  been  sepa- 
rated    What  knt  a  show  of  truth  to  this  opinion 
"    the  discoveryof  small  projecting  P^^ts,  P    e  - 
rinturallv  formed,  as  hard  as  cartilage,  m  joints 
wS  bid  been'violently  strained,  or  otherwise 
Sred  and  where  death  had  occurred  at  different 
per  ds  after  the  accident.    These  protuberances 
^4    so  situated  as  to  be  readily  knocked  off  by 
uy  sudden  or  violent  motion  of  the  jomt.    rra«  • 
the  Lnprorev,e.t  ofM.d.  Ckir.  A-h  <-<^<S  v  |. 
i  )   r  Nehiton  observes  that  this  opinion  of  H"nter  8 
was  completely  abandoned  when  it  was  received  by 
Ve Ip  r  It  is  probable,  he  asserts  that  in  some 
cases  such  is  tl^  origin  of  these  little  movaWe 
bodies,  when  .  large  iLibcr  of  t  em  are  ound  in 
some  articulations.    But  this  «'^P^''"X"'VS. 
cient  for  the  formation  of  tl'0««  '"'•g''^,"!.J^?V  g 
we  find  only  in  certain  cases.  (See  N.laion,  Bit 

■mens  dc  Path.  Chir.  t.  n.  p.  lo<5-)  .  a* 

Mr  South  observes,  that  in  the  Museum  of  St. 

exceeding  a  pea  in  diameter,  which  were  e^acuatcd 


from  a  swelling  on  tlie  back  of  the  hand  that 
had  probably  been  part  of  a  tendon  sheath,  and 
had  inflamed.   They  are  composed  of  fibri lie  of  or- 
dinary type,  and  have  hollow  centres.    In  another, 
in  which  many  little  bodies  were  in  the  wrist-joint 
about  the  size  of  flattened  peas,  their  surface  had  a 
cartilage-like  appearance,  and,  when  cut  through, 
their  substance  was  seen  to  consist  of  concentric 
layers  of  fibrin,  with  a  small  central  hollow.  In 
other  preparations  of  larger  size  the  central  hollow 
has  disappeared,  and  the  whole  mass  seems  homo- 
geneous, and  resembles  cartilage.    There  is  also  a 
fine  example  of  the  result  of  synovial  inflammation 
of  the-knee-joint,  in  which  a  large  portion  of  the 
cartilaginous  covering  of  the  joint-ends  of  the 
bones  has  been  destroyed;  but  on  several  parts  of 
the  synovial  capsule  numerous  bunches  of  grape- 
shaped  growths,  with  more  or  less  thick  stems, 
have  formed,  and  one  of  these,  as  big  as  a  bean,  has 
become  detached,  and  is  loose  in  the  cavity  of  the 
joint.    Mr.  South  does  not  think,  however,  that 
this  condition  can  be  fairly  taken  as  an  example 
of  the  ordinary  mode  of  production  of  loose  carti- 
lages, though  it  certainly  explains  the  process  very 
well.    (See  System  of  Surgery  by  J.  M.  Chelius, 
translated  with  notes  by  J.  F.  South,  vol.  i.  p.  708.) 
There  is  a  preparation  of  the  knee-joint  in  St. 
Mary's  Hospital  Museum,  laid   open   with  the 
patella  turned  down,  in  which  the  synovial  mem- 
brane is  actually  studded  with  melonseed-shaped 
growths,  no  doubt  the  result  of  former  attacks  of 
synovitis.    There  is  also   a  preparation  in  the 
Museum  of  St.  George's  Hospital,  where  seven 
of  these  bodies  are  seen  in   various  stages  of 
growth,  attached  to  the  crucial  ligaments  and  sy- 
novial membrane.    In  regard  to  their  origin,  Mr. 
Barwell  remarks  that  "  It  would  be  hardly  war- 
rantable to  assert  that  all  false  bodies  in  joints  are 
of  rheumatic  origin;  but  it  is  certain  that  they  are 
chiefly  found  in  connection  with  that  diathesis; 
they  are  very  fully  and  largely  developed  in  the 
disease  called  chronic  rheumatic  arthritis,  and  are 
in  that  malady  frequently  bony;  moreover,  they 
are  found  external  to  the  articular  cavity,  that  is, 
developed  and  lying  among  the  peri-articular  tis- 
sues."   (See  Diseases  of  the  Joints  by  Richard 
Barwell,  p.  206.)] 

Sir  Benjamin  Brodie  met  with  two  cases,  in 
which  the  loose  bodies  were  of  a  different  nature,  and 
had  a  different  origin  from  that  referred  to  by  Sir  E. 
Home.  Sometimes  disease  causes  a  long  ridge  to 
be  formed,  like  a  small  exostosis,  round  the  margin 
of  the  cartilaginous  surfaces  of  the  joint.  In  the 
two  examples  alluded  to,  this  preternatural  growth 
of  bone  had  taken  place,  and  in  consequence  of  the 
>notion.of  the  parts,  portions  of  it  had  been  broken 
off,  and  lay  loose  in  the  cavity  of  the  joint.  {Alcd 
Chir  Trans,  vol.  iv.  p.  276,  and  Path.  Obs.  ed.  v. 
p.  2S5.)  And  in  a  more  recent  publication  he 
remarks  that,  in  the  majority  of  cases  which  he  has 
met  with,  no  inflammation  preceded  the  formation 
ot  these  preternatural  substances,  and  therefore  he 
thmka  ,t  probable  that,  in  some  instances,  they 

Zf^r^'w  '.'■''r'^T  ''—'^M  some  dilVerent 
process.  He  further  observes,  that  they  appear  to 
be  situated  originally  either  on  the  external  sur- 
■lace,  or  in  the  substance  of  the  synovial  mem- 
brane, since,  before  they  become  detached,  a  thin 
(Pa,l.  t may  be  traced  over  them. 
KPath.  and  Sury.  Observ.  p.  250,  ed.  5.)  This 
statement  also  agrees  with  the  views  formerly 
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promulgated  by  Laennec  and  B^clard  (see 
Andral,  Anai.  Pathol,  t.  i.  p.  28G),  and  with  that 
of  Cruveilhier.  (See  Anat.  Pathol.)  The  latter 
gentleman  indeed  has  given  an  engraving,  repre- 
senting some  of  them  as  situated  not  only  in  the 
synovial  membrane,  but  also  in  the  cellular  tissue 
external  to  it.  All  those  which  become  detached 
and  loose  in  the  joint  are  covered  by  synovial  mem- 
brane, and  for  some  time  were  adherent  by  means 
of  a  slender  pedicle  formed  of  it.  (See  Mayo's 
Outlines  of  Human  Pathology,  p.  108.) 

[Rokitansky  speaks  of  these  bodies  under  the 
name  of  articular  mice.  He  describes  two  va- 
rieties of  them,  and  believes  they  have  different 
origins.  The  first  variety,  comprehending  the 
fibrous  or  fibro-cartilaginous,  some  of  which  con- 
tain bony  concretions,  he  believes  to  originate  either 
in  the  cellular  tissue  external  to  the  synovial 
membrane,  or  in  the  substance  of  the  synovial 
membrane  itself.  As  they  increase  in  size,  they 
press  the  membrane  into  the  joint,  becoming 
covered  with  a  replication  of  it ;  by-and-by  they 
retain  a  communication  with  the  membrane  only 
by  a  small  pedicle,  a  condition  not  nnfrequently 
revealed  by  dissection;  and  eventually,  by  the 
pedicle  being  ruptured,  or  worn  away  by  friction, 
they  become  free  in  the  joint.  They  have  a  proper 
synovial  covering,  which  often  bears  a  trace  of  this 
mode  of  development  in  being  deficient  at  the  spot 
where  they  were  separated  from  the  pedicle,  it  is 
there  completed  by  loose  shreds  of  cellular  tissue. 
Those  of  the  second  variety  are  fibrillated  and 
albuminous  coagulations  and  precipitates,  which  are 
believed  to  take  place  in  consequence  of  some 
abnormal  products  in  the  synovial  fluid.  They  are 
distinguished  by  their  uniform  smoothness  through- 
out, by  a  delicate  albuminous  investing  membrane, 
and  frequently  by  their  manifest  arrangement  in 
concentric  laminae. 

Rokitansky  therefore  agrees  with  Laennec, 
Be'clard,  Cruveilhier,  and  Sir  B.  Brodie  in  regard 
to  the  first  variety  being  formed  on  the  outsid°e  of 
the  synovial  membrane.  (See  Path.  Anai.  vol.  iii.  ■ 
Sydenliam  Soc.  Edit.  p.  41  &  295.)  Indeed  this  is 
the  general  opinion  of  pathologists  at  the  present 
day.  One  of  the  latest  and  best  accounts  of  their 
minute  structiu^e  is  by  Mr.  Rainey,  who  examined 
several  successfully  removed  from  the  elbow-joint 
by  Mr.  Solly,  eight  in  number.    To  recapitulate  : 

These  loose  bodies  in  joints  may  originate  I.  In 

the  forni  of  small  plastic  tumours  outside  of  the 
articulation  (the  most  common),  or  within  the 
synovial  membrane  itself.  2.  From  some  morbid 
deposit  within  the  joint  derived  from  the  synovial 
fluid,  or  perhaps  in  some  rare  instances  from  blood. 
3.  From  a  fragment  of  bono  or  of  cartilage  de- 
tached by  violence.] 

The  symptoms  by  means  of  which  we  recognise 
this  affection  are  seldom  obscure.  When  the  forma- 
tion of  the  extraneous  substances  follows  a  fall 
or  blow  upon  the  joint,  the  complaint  begins 
with  a  swelling  of  the  surrounding  soft  parts,  and 
upon  the  subsidence  of  this  swelling  the  presence 
of  the  little  cartilaginous  tumours  is  indicated  by 
certain  symptoms  which  are  peculiar  to  them.  In 
persnns  who  liavo  had  no  blow  or  fall  upon  the 
knee,  the  disease  Bometinies  commcncos  with  a 
more  or  less  acute  pain  in  the  joint,  with  or  with- 
out swelling  of  the  surrounding  soft  parts,  and 
which  affection  is  usually  regarded  as  rheu- 
matism. To  these  first  symptoms,  which  aro 
I  2 
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common  both  in  cases  of  foreign  bodies  in  the 
joints  and  other  diseases  of  these  parts,  are  soon 
added  other  particuUir  signs,  by  which  the  nature 
of  the  case  is  evinced.  . 

["  All  these  loose  or  pedunculated  bodies,  Mr. 
Bryant  observes,  "  give  rise  to  similar  symptoms. 
They  are  sometimes  traced  to  a  previous  attack  ol 
inflammation  of  a  joint;  in  other  instances  they 
show  themselves  after  a  strain.    In  many  cases 
however,  no  cause  can  be  assigned,  audit  is  more 
than  probable  that  they  are  new  developments 
which  follow  their  own  laws,  and  do  not  depend 
npon  any  of  these  usually  fj^^^  <^^^f'-  ^^'^ 
may  certainly  be  discovered  after  one  of  them  but 
it  appears  more  probable  that  the  sprain  or  inflam- 
mation of  the  joint  is  the  result  of  the  presence  of 


the  cartilage  and  its  malposition,  the  cartilage 
during  walking  or  some  movement  of  the  joint 
becoming  fixed  and  pinched  between  the  articular 
surfaces  of  the  bones."    (See  Thomas  B.yani  on 
the  Diseases  and  Injuries  of  the  Joints,^.  U^i) 
These  bodies  are  mostly  discovered  accidentalfy  by 
the  patient,  who,  in  walking  or  moving  the  joint 
suddenly  experiences  a  severe  pain,  and  is  unable 
o  move  the  articulation;  the  joint  cannot  be  flexed 
orstraightened  completely.  The  severe  pain  is  often 
so  intense  as  to  cause  faintness  or  sickness,  which 
however,  quickly  disappears  ^vhen  the  loose  bod^ 
slips  from  between  the  bones,  which  is  xnd.cated 
hv  a  snap.  The  loss  of  the  power  of  moving  the  knee 
Ts^nstantaneous  when  the  extraneous  subsUnce 
glides  suddenly  between  the  <=°"dyles  of  the  femur 
and  the  head  of  the  tibia,  ^"-i  ^^.^^ 
mains  the  pain  continues  to  be  most  acute  Most 
f  eiuently,  when  the  loose  body  gets  behind  the 
pate  la.  o^  the  ligament  of  the  patella,  as  the  pa- 
?ren  is  walking,  he  is  compelled  to  make  a  sudden 
Btop,  and  would  fall  down  from  the  acuteness  o 
the  pain,  if  nothing  were  at  hand  to  save  him.  It 
s  tf  be  observed!  however,  that  there  are  some 

instances  in  which  no  P^'"  «^P"'^7J;,5h t 
patient  under  these  circumstances.  Mr.  Enchse 
savs  it  is  difficult  to  explain  the  cause  of  this 

evere  pain.  Richet  thinks  it  may  be  owing  to  he 
s  .novial  membrane  being  pinched  between  the 
foreign  body  and  one  of  the  articular  surface  .  On 

he  other  hfuid,  Reimarus  mentions  a        ^ho  su  - 

fered  great  pain,  and  could  not  move  J  ^  '^g  wh  " 

the  extraneous  body  was  at  the  side  of  the  joint , 

but  wanmmediateiy  relieved  by  pushing  it  under 

the  patella  This  would  show  that  the  mere  pinch- 
thepateiw.   x  ^„  ^.^^^^^ 

ine  a  one  is  not  tne  causu  ui  "  t^,  ,  piohpt^ 
ilthouah  much  importance  is  attached  to_  Richet  . 
oS  B.  Bell  has  known  persons  in  who,, 
X  le  St  motion  of  the  limb  would  cause  such  ^nn 
ns  to  awake  them  out  of  the  deepest  sleep.  I  h 
pain  has  been  so  violent  in  some  instances  w  en 

inconvenience  ;  and  on  some  -  ^ 

expected,  they  suddenly 

tween  the  articulating  surfaces.  1"^'^"  „f 
imagined  themselves  cured.  Iron,  an  '  "  '  . 

inconvenience  for  several  months,  ^^he  '  ^5  ""P 
toms  indicating  their  presence  I'^^^'^^f^Pf^^'f 

In  the  diagnosis  of  Uiis  affection  the  loose  bodit 
can  generuilv  be  made  out  and  felt  by  the  surgeon 


at  the  surface  of  the  joint.  Some  stiffness  and  slight 
inflammation  may  follow  the  first  occurrence  of  the 
injury  to  the  loose  body,  and  these  subside  in  a 
few  days  by  rest  and  other  treatment,  again  only 
to  be  renewed  upon  a  recurrence  «f  the  accident.] 

In  handling  the  knee,  the  sufferer  feels  a  hard  pro- 
minent substance,  which  slips  aboutunder  his  fingers, 
and  glides  under  the  patella  or  the  ligament  of  this 
bone,  and  sometimes  under  the  tendon  of  the  exten- 
sor muscles  of  the  leg,  from  one  side  of  the  joint  to 
the  other.    The  extraneous  body  may  make  its  ap- 
pearance either  at  the  inside  or  the  outside  of  the 
articulation;  but  it  most  frequently  presents  itself 
at  the  former  part,  which  is  the  broadest  and  most 
sloping,  while  the  capsular  ligament  there  is  loosest. 
Desault  met  with  one  instance,  in  which  the  cap- 
sular  ligament  and  soft  parts  were  so  loose  that  the 
patient  could  turn  the  extraneous  substance  round 
and  round.    [Although  we  have  no  statistics  to 
illustrate  the  frequency  of  cases  of  loose  bodies  in 
joints,  they  may  be  considered  not  very  rare.  On 
this  point  Mr.  Bryant  observes  that  the  disease  is 
by  no  means  an  uncommon  one,  for  about  thirteen 
cases  have  taken  place  in  Guy's  Hospital  within  the 
last  five  years:  twelve  of  these  were  in  the  knee, 
and  one  in  the  elbow-joint.    In  two  of  these  the 
cartilaTes  were  removed  without  a  bad  symptom  ; 
in  a  third  an  attempt  was  made,  but  the  cartilage 
slipped  away;  in  the  remaining  ten  palliative  treat- 
ment was  alone  employed.     (See  Bryant  s  work 
already  qicoled.)]  .  .     ■  ^         •  •  » 

If  we  except  making  an  incision  into  the  joint 
for  the  purpose  of  extracting  these  cartilaginous 
formations  [or  of  causing  their  adhesion  at  tlie  side 
of  the  joint  at  the  seat  of  puncture],  we  are  not 
acquainted  with  any  certain  means  of  freeing  a 
patient  from  the  inconvenience  of  the  complaint. 
To  this  plan  the  danger  attendant  on  all  wounds  ot 
so  large  an  articulation  as  the  knee  is  a  very  serious 
objection.    Middleton  and  Gooch  endeavoured  to 
conduct  the  extraneous  body  into  a  situation  where 
it  produced  no  pain,  and  to  retain  it  in  that  posi- 
tion a  long  time  bv  bandages,  under  the  idea  that 
the  cartilaginous  substance  would  adhere  to  the 
contiguous  parts  and  occasion  no  future  troub  e. 
FThis,  in  fact,  is  the  palliative  treatment  of  the 
present  day,  and  is  adopted  by  some  surgeons  in 
preference  to  the  radical  or  operative  treatment  bj 
means  of  which  the  loose  body  is  removrd  alto- 
gether from  the  joint,  or  is  fixed  in  an  unoffending 
position.    As  a  rule,  Mr.  Bryant  thinks  the  pal- 
liative treatment  is  the  correct  one  to  be  enforced  ; 
for  he  observes,  "  knowing  how  destructive  in- 
flammation of  a  joint  following  a  wound  too  often 
becomes,  few  surgeons  would  venture  upon  an 
operation  without  an  absolute  necessity,  and  such 
seldom  exists.    If  tiie  movements  of  the  joints  are 
restrained  by  means  of  strapping  or  an  elastic 
bandage,  or  if  the  loose  body  can  in  any  way  be 
hxed  by  the  same  means,  any  injurious  effects  will 
seldom  be  experienced.    If  the  cartilage  shot.ld  be 
occasionally  pinched  between  the  ^t'^"]'      f  J  '^j 
Lones,  and,  as  a  consequence,  some  sbg  't  syi  o ml 
inflammation  should  take  place,  rest,  and       »P1  " 
cation  of  cold  lotions  or  blisters,  -.th.  a  mild  pi. - 
native,  are  generally  sufficient  to  allay  .t    It  tUtse 
i  measures  ari  enough,  any  of-at,ve  inu^- 
ference  is  certainly  not  required,  as      « 3" 
fi  ible  for  any  surgeon  to  submit  his  patient  to  the 
ri  k  0  an  acute  inflammation  of  a  joint  by  making 
a  wound,  whether  subcutaneous  or  otherwise,  into 
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the  synovial  membrane,  unless  nn  absolute  neces- 
sity exists;  and  if  such  palliative  measures  as  just 
mentioned  suffice  to  prevent  any  serious  inconveni- 
ence being  felt  from  the  presence  of  this  foreign  body, 
Buch  a  necessity  is  not  present."  {Op.cil.p.  151.)] 

Mr.  Hey,  aware  of  tlie  dangerous  symptoms 
which  have  occasionally  resulted  from  the  most 
simple  wounds  peneirating  the  knee-joint,  was 
induced  to  try  the  efficacy  of  a  laced  l^nee-cap;  and 
the  cases  wliich  he  has  adduced  clear)}'  demon- 
strate that  the  benefit  thus  obtained  is  not  tem- 
poraiy,  at  least  so  long  as  the  patient  continues  to 
wear  the  bandage.  In  'one  case  the  metliod  had 
been  tried  for  ten  years,  with  all  the  success  wliich 
the  patient  could  desire.  Boyer  also  made  one 
patient  use  a  knee-cap  for  a  year  ;  after  which  it 
was  left  off,  the  patient  appearing  cm'ed.  And  in 
a  second  instance  the  same  practitioner  tried  the 
same  plan,  which  put  a  stop  to  the  pain,  and 
enabled  the  patient  to  walk  with  ease;  but  it  was 
not  known  whether  the  method  answered  perma- 
nently.   (Mai.  Chir.  t.  iv.  p.  444.) 

[Chelius  remarks  on  the  subject  of  bandages, 
that  although  in  many  cases  they  are  of  no  use, 
and  even  increase  the  pain,  yet  should  they  be 
tried,  as  in  several  instances  they  effect  not  merely 
momentary  but  permanent  relief.] 

Contemplating  the  evidence  upon  this  point,  and 
the  perilous  symptoms  sometimes  following  wounds 
of  the  knee-joint,  I  am  decidedly  of  opinion  that  the 
effect  of  a  knee-cap,  or  of  a  roller  and  compress,  ap- 
plied over  the  loose  cartilage,  ought  generally  to  be 
tried  before  recourse  is  had  to  excision.  I  say  gene- 
rally, because  the  conduct  of  the  surgeon  ought,  in 
such  cases,  to  be  adapted  to  the  condition  and  inclin- 
ation of  the  patient.  If  a  man  be  deprived  of  his 
livelihood  by  not  being  able  to  use  his  knee;  if  he 
cannot  or  will  not  take  the  trouble  of  wearing  a 
bandage ;  if  he  be  urgently  desirous  to  undergo 
the  operation  after  the  risk  and  danger  have  been 
impartially  explained  to  him;  if  a  bandage  shouid 
not  be  productive  of  sufficient  relief;  and,  lastly,  if 
excessive  pain,  severe  inflammation  of  the  joint,  a 
great  deal  of  symptomatic  fever  and  lameness 
should  frequently  be  produced  by  the  complaint 
(see  Tirodie's  Pathol,  and  Surg.  Ohs.  ed.  S,  p.  2.5,3), 
I  think  it  would  be  the  duty  of  a  surgeon  to  ope- 
rate. Under  such  circumstances,  I  lately-  removed 
a  loose  cartilage  of  considerable  size  from  a  gentle- 
man's knee,  without  the  previous  trial  of  pressure; 
and  the  result  was  perfectly  successful.  It  is  very 
certain  that  success  has  generally  attended  the 
operation;  but,  small  as  the  chance  is  of  losing 
limb,  and  even  life,  in  the  attempt  to  get  rid  of  the 
disease,  since  the  inconveniences  of  the  complaint 
are,  in  most  cases,  very  bearable,  and  are  even 
capable  of  palliation  by  means  of  a  bandage,  en- 
dangering the  limb  and  life  in  any  degree  must 
seem  to  many  persons  contrary  to  the  dictates  of 
prudence.  At  all  events  we  must  agree  with 
Boyer,  that  as  the  laced  knee-cap  can  do  no  harm, 
we  ought  always  to  make  trial  of  it,  and  never 
perform  the  operation  except  when  pressure  does 
not  answer,  and  the  return  of  frequent  and  violent 
pam  makes  the  employment  of  the  knife  necessary 
(Mai.  Chir.  t.  iv.  p.  445.) 

_  [Wlicn  it  has  been  determined  to  adopt  opera- 
tive proceedings,  gome  preliminary  steps  must  be 
taken  before  putting  them  into  effect.  The  patient 
should  be  kept  quiet  in  bed  for  a  few  days  pre- 
viously; cold  lotions  may  bo  applied  to  the  knee 


during  the  same  time,  and  a  saline  purgative  may 
be  exhibited.  If  the  joint  be  painful  and  inflamed 
this  state  must  first  be  got  rid  of  b}'  strict  rest 
leeches,  cold  applications,  and  the  like.  No  opera- 
tion should  be  undertaken  for  extraction  of  the  loose 
body  so  long  as  the  joint  is  in  an  irritated  state,  as 
the  result  of  a  recent  attack  of  pain;  this  must  be 
first  subdued.  It  should  be  ascertained  by  careful 
examination  whether  there  be  not  several  such 
bodies  in  the  joint,  or  only  one,  and  its  size  should 
be  made  out  if  possible.  Sometimes  the  loose  body 
cannot  be  found,  and  we  have  seen  patients  re- 
moved from  the  operating-table  in  consequence. 
The  patient  therefore  should  arrest  it  when  in  a 
favourable  situation,  and  retain  it  till  the  surgeon 
arrives.] 

I  shall  next  introduce  an  account  of  the  plan  of 
operating,  as  described  by  various  surgeons. 

[On  the  knee-joint  it  is  performed  in  the  follow- 
ing manner : — The  patient,  being  placed  on  a  table 
in  the  horizontal  posture,  the  fureign  body  is 
pressed  to  the  upper  part  of  the  knee-joint,  on  one  or 
other  side, — according  to  Abernethy,  on  the  inner, 
but  according  to  Schreger,  best  on  the  outer  side — 
towards  the  condyle  of  the  thigh-bone,  and  fixed 
with  the  fingers  of  the  left  hand,  so  that  it  cannot 
escape;  if  there  be  several  bodies,  they  must  all  be 
fixed  in  the  same  way.  An  assistant  now  draws 
the  skin  as  much  as  possible  upwards,  and  the 
operator  makes,  with  a  convex  bistoury,  a  vertical 
cut  through  the  skin  and  capsular  ligament,  of  suffi- 
cient size  for  the  loose  body  to  be  easily  pressed 
out,  or  removed  with  forceps.  If  the  foreign  bodj- 
slip  away  the  very  moment  the  cut  is  made,  which 
Chflius  has  seen,  it  must  directly  be  brought  back 
to  the  cut,  but  the  wound  must  be  at  once  closed 
if  this  cannot  be  easily  and  quickly  done.  When 
the -loose  body  has  been  removed  the  wound 
must  be  cleaned,  the  parallelism  between  the  in- 
ternal and  external  wound  got  rid  of,  by  letting  go 
the  skin  which  has  been  drawn  up,  and  then  closed 
most  carefully  with  sticking-plaster.  The  limb  is 
to  be  kept  strictly  at  rest.  If  no  inflammatory 
symptoms  come  on,  the  wound  unites  by  the  first, 
intention  in  a  few  days  ;  but  if  inflammation  should 
set  in,  it  must  be  counteracted  by  active  antiphlo- 
gistic treatment,  as  leeches  and  cold  applications. 
[Cheluis'  Si/stei)i  of  Surgery,  translated  by  South 
vol.  i.  p.  709.) 

"  In  the  cases  in  which  I  have  operated,"  Mr. 
South  remarks,  "  the  loose  substance  was  placed 
most  conveniently  in  the  little  cleft  between  the 
edges  of  the  condyle,  and  the  head  of  the  shin- 
bone  and  the  margin  of  the  knee-cap;  and  instead 
of  drawing  the  skin  up,  as  Chelius  recommends,  I 
drew  it  tightly  to  one  side.  I  do  not  know,  how- 
ever, that  it  is  of  material  consequence  in  which 
direction  the  skin  is  drawn;  and  the  best  rule 
would  seem  to  be,  to  draw  in  that  direction  in 
which  the  skin  yields  most  readily,  so  as  to  keep 
the  outer  and  inner  wounds  farthest  apart.  This 
will  principally  depend  on  the  size  and  seat  of  the 
loose  substance,  which  will  also  decide  whether  its 
removal  siiall  be  effected  on  the  iniusr  or  outer  side 
of  the  knee-cap.  The  operation  applies  only  to  the 
loose,  cartilaginous,  or  bony  bodies,  and  not  to  the 
malignant  growths  to  which  Schreger  refers  for 
which  amputation  is  the  only  remedy." 

The  operation  as  performed  by  Desault,  Aber- 
nethy, Chelius,  South,  and  many  others  is  a 
valvular  one;  for  as  the  integuments  are  gently 
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but  firmly  drawn  over  the  body  to  be  extracted, 
in  one  direction  or  the  other  out  of  their  natural 
situation,  the  wound  is  completely  covered  when 
they  are  allowed  to  regain  their  normal  position. 
Much  of  the  success  of  this  now  called  older 
method  depends  upon  the  dexterity  of  the  ope- 
rator, in  getting  the  loose  body  to  suddenly  slip 
out  of  the  capsule  through  the  incision  he  has  made 
into  it,  together  with  the  celerity  with  which  the 
skin  is  drawn  over  the  wound  thus  made.] 

I  am  ready  to  allow,  with  M.  Brochier,  that  the 
danger  attendant  on  wounds  of  the  large  joints  has 
always  been  exaggerated,  in  consequence  of  ancient 
prejudices.  {Desault's  Jour.  vol.  ii.)   But  making 
every  allowance  for  the  influence  of  prejudice,  a 
man  must  be  very  sceptical  indeed  who  does  not 
consider  the  wound  of  bo  large  a  joint  as  the  knee 
to  be  attended  with  real  cause  for  the  apprehension 
of  danger.    At  the  end  of  Ford's  case  {Med.  Obs. 
and  Inquiries,  vol.  v.),  we  read  on  the  subject  of 
cutting  loose  cartilages  out  of  the  knee :—  The 
society  have  been  informed  of  several  cases  in 
which  the  operation  has  been  performed :  some, 
like  this,  have  healed  up  without  any  trouble ; 
others  liave  been  followed  by  violent  inflammation, 
fever,  and  death  itself."    A  case  was  lately  pub- 
lished, in  which  the  patient  nearly  lost  his  life  from 
suppuration  in  the  knee-joint  after  the  operation. 
(See  Kirbfs  Cases,  p.  75.)    In  the  same  work 
reference  is  also  made  to  two  other  cases,  which 
actually  had  a  fatal  termination  (p.  82) ;  and  even 
in  Mr.  Kirby's  own  instance,  the  recovery  was 
not  effected  without  the  entire  loss  of  the  motions 
of  the  knee.    I  remember  an  example,  m  which 
the  patient  died  after  the  operation  at  St.  Bartho- 
lomew's Hospital. 

["  The  operation  for  their  extraction  produces 
no  ill  consequences  at  all  in  some  instances,  while 
in  others  the  patient  loses  his  life  by  it,  and  this 
even  in  cases  which  seemed  m'ost  favourable  for  it. 
Sometimes  he  dies  from  the  great  constitutional  dis- 
turbance, suppuration,  &c.,  and  sometimes  he  re- 
covers with  a  stiff  joint.  The  greatest  attention 
to  the  after  treatment  will  sometimes  not  prevent 
either  of  these  results.  I  once  saw  a  case  where 
hiemorrhage  took  place  from  a  superficial  artery, 
and  we  were  called  to  the  patient,  who,  we  were 
told,  was  dying  of  the  bleeding;  the  hemorrhage 
occurred  in  two  or  three  hours  after  our  operation, 
and  it  not  only  bled  externally,  but  into  the  joint; 
yet  this  man  recovered  perfectly."  (See  Lectures 
on  Surgery  by  Abraham  CoUes,  vol.  ii.  P- 155.} 

The  older  method,  as  it  is  called,  is  still  practised 
by  a  few  of  our  modern  surgeons,  and  among 
others  by  Mr.  Fergusson,  who  states  that  he  has 
met  with  a  variety  of  instances  where  it  ^s  not 
been  advisable  to  resort  to  this  practice.  He  Jias 
however,  in  various  cases  cut  into  the  knee-joint 
in  the  way  described,  and  with  perfect  success; 
and  in  these  examples  the  absence  of  dangerous 
inflammation  may  be  attributed,  he  observes,  to 
the  great  care  which  was  taken  of  each  patient, 
both  immediately  before  and  after  the  operation 
All  the  cartilages  in  these  cases  have  been  small 
but  he  has  seen  much  larger  extracted  wi  h  equal 
success,  though  he  has  known  alarming  inflamma- 
tion follow  such  operations.  (See  Fergusson  s 
Practical  Stir  gery,  ed.  4,  p.  427.) 

To  obviiite  the  dangers  of  a  large  external  wound, 
and  the  risk  of  entrance  of  air  into  the  cavity  o\ 
the  joint,  Mr.  Syme  and  M.  Goyrand  of  Aix 


simultaneously  proposed  a  method  for  the  removal  of 
these  bodies  from  the  knee  by  means  of  a  subcu- 
taneous incision.      The  movable  body  is  first 
fixed  in  the  most  convenient  position,  and  steadily 
maintained  there;  a  narrow  knife  is  then  passed 
under  the  skin,  drawn  a  little  to  either  side,  and  a 
wound  is  made  in  the  capsule  of  the  joint  over  the 
loose  body,  of  sufficient  size  to  allow  of  its  being 
squeezed  out  of  the  articulation  into  the  subcu- 
taneous areolar  tissue  :  this  concludes  the  opera- 
tion.   The  parts  are  then  kept  from  moving  in  the 
least  degree  upon  each  other  for  a  few  minutes, 
until  all  oozing  of  blood  has  perfectly  ceased, 
after  which  the  integument  is  allowed  to  assume  its 
natural  position;  the  wound  is  closed,  the  leg  care- 
fully fixed  upon  an  easy  splint,  and  all  judicious 
means  employed  to  avert  inflammation.    The  car- 
tilage may  be  permitted  to  remain  in  its  new 
position,  or  subsequently  removed  through  an  in- 
cision of  proper  size  in  the  skin  when  the  parts 
have  all  healed  up.    The  advantages  of  this  mode 
of  operation  are  apparent  enough ;  the  articulation 
in  fact  is  well  opened,  but  it  is  beneath  the  skin, 
and  without  communication  with  the  atmosphere. 
The  puncture  in  the  skin  need  not  be  larger  than 
that  made  by  an  ordinary  tenotomy  knife,  and 
invariably  heals  by  adhesion.     Experience  has 
now  on  numerous  occasions  shown  the  advantages 
of  the  subcutaneous  method  over  any  other,  and 
it  has  become  generally  adopted  in  surgical  prac- 
tice.   In  but  very  few  instances  has  this  method  of 
operation  been  followed  by  any  inconvenience.  We 
have  practised  it  with  success,  and  have  seen  it 
done  by  others  with  good  results. 

If  there  be  more  than  one  movable  body  in 
the  joint,  they  are  all  to  be  brought  to  the  same 
part  of  the  sac,  if  practicable.    The  subcutaneous 
operation  is  applicable  to  the  elbow  and  shoulder, 
or  any  other  joint,  as  well  as  to  the  knee.  When 
occurring  in  the  shoulder,  as  has  happened  in  the 
practice  of  Schreger,  it  is  recommended  to  press 
and  fix  the  loose  body  above  and  before,  or  above 
and  without,  the  long  head  of  the  biceps.  The 
operation  would  be  unsafe  if  performed  in  the  arm- 
pit   The  arm  must  be  pressed  to  the  trunk;  the 
skin  is  then  as  much  as  possible  drawn  inwards 
by  an  assistant,  and  the  subcutaneous  mcision  is 
made  into  the  capsule.    At  the  elbow,  the  most 
convenient  situation  to  press  the  loose  body  is 
above  the  inner  condyle.     Mr.  Solly  removed 
eight  from  the  elbow  at  this  situation,  and  he 
found  it  necessary  to  lay  open  the  articulation  till 
he  exposed  the  loose  cartilages,  which  were  readily 
pressed  out  of  the  opening.     The  wound  \vas 
healed  in  forty-eight  hours,  but  the  joint  was  kept 
at  rest  for  a  week;  after  this  the  patient  could  move 
his  limb  without  pain,  and  made  a  good  recovery. 
(See  Mmithhi  Jour.  Med.  ■sVcnce,  May  1849.) 

It  might  be  a  question  whether  all  the  bodies 
should  be  removed  out  of  the  joint  at  one  time,  the 
knee  especially;  but  we  imagine  this  will  depend 
very  much  upon  the  facility  with  which  they  may 
be  encountered.  It  is  perhaps  best  not  to  mani- 
pulate much  after  the  first  body  is  removed,  for 
fear  of  exciting  inflammation,  and  the  operation 
might  be  renewed  some  days  later.  An  operation 
of  the  older  kind  was  performed  thrice  upon  the 
same  joint  with  perfect  success  1  he  case  was 
published  by  Dr.  Clarke.  (See  Med.  Chtr.  frans., 
vol.  V.  p.  67.)]  Sir  Benjamin  Brodie  also  ex- 
tracted five  loose  cartilages  by  three  different 
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operations,  without  any  subsequent  unpleasant 
symptoms,  although  the  patient  appears  to  have 
been  previously  suliject  to  repeated  attacks  of  severe 
inflammation  "of  the  joint.  {Fat/iol.  and  Surg. 
Obs.,  ed.  5,  p.  254.;] 

Hydrops  Arliculi  —  signifies  a  collection  of 
serous  fluid  in  a  joint.  The  knee  is  more  sub- 
ject than  other  joints  to  dropsical  disease,  which 
has  been  known,  however,  to  affect  the  wrist, 
ankle,  and  shoulder  joints.  {Boyer,  Mai.  Chir.  t.  iv. 
p.  465.) 

Mr.  Russell  adopts  the  opinion  that  some  of 
these  cases  are  venereal,  and  others  scrofulous. 
Hydrops  articnli  generally  arises  from  contusions, 
rheumatism,  sprains,  exposure  to  severe  cold,  the 
presence  of  extraneous  cartilaginous  bodies  in  the 
joint,  and  in  general  from  anything  which  irritates 
the  synovial  membrane;  and,  as  already  explained, 
it  is  a  common  attendant  on  inflammation  of  that 
texture :  the  complaint  also  sometimes  follows 
fevers,  but  in  most  instances  it  is  purely  a  local 
affection,  quite  independent  of  general  debility. 
(Boyer,  t.  iv.  p.  467.)  As  Sir  Benjamin  Brodie 
has  noticed,  cases  do  occur,  but  not  often,  in  which 
a  joint  is  swollen  from  a  preternatural  quantity  of 
fluid  collected  in  its  cavity,  without  pain  or  in- 
flammation. The  disease  may  be  compared  to 
hydrocele,  and  depend  either  upon  diminished 
action  of  the  absorbents,  or  increased  action  of 
the  secreting  vessels.  This  is  the  case  sometimes 
particularly  signified  by  the  terms  Hydrarthrus 
[Hydrarthrosis^  and  Hydrops  ariiculi.  Much 
more  frequently  the  swelling  of  a  joint,  from  an 
accumulation  of  fluid  in  it,  is  attended  with  pain 
and  inflammation.  Then  it  may  be  presumed 
that  the  synovial  membrane  is  or  has  been  in- 
flamed, and  the  secretion  from  it  augmented. 
(See  Brodie's  Pathol,  and  Surg.  Obs.  on  Joints, 
p.  7,  ed.  3.) 

Hydrops  articuli  presents  itself  in  the  form  of  a 
soft  tumour,  circumscribed  by  the  attachments  of 
the  capsular  ligament,  without  change  of  colour 
in  the  skin,  accompanied  with  fluctuation;  it  is  in- 
dolent, and  but  little  painful,  causing  hardly  any 
impediment  to  the  motion  of  the  joint,  yielding  to 
the  pressure  of  the  finger,  but  not  retaining  any 
impression,  as  in  oedema.  The  swelling  does  not 
occupy  every  side  of  the  joint,  being  most  con- 
spicuous where  the  capsular  ligament  is  loose  and 
superficial.  In  the  wrist  it  occurs  at  the  anterior 
and  posterior  parts  of  the  joint,  but  especially  in 
the  former  situation,  while  it  is  scarcely  percep- 
tible at  the  sides.  In  the  ankle  it  is  more  ap- 
parent in  front  of  the  malleoli  than  anywhere  else; 
and  in  the  shoulder  it  does  not  surround  the 
jomt,  but  is  almost  always  confined  to  the  fore- 
part of  it,  and  can  only  be  seen  in  the  interspace 
between  the  deltoid  and  great  pectoral  muscles. 
_  In  the  knee-joint,  which  is  the  most  common 
situation  of  hydrops  articuli,  the  tumour  does  not 
occur  behind  the  articulation,  but  at  the  front  and 
sides.  Behind,  the  capsular  ligament  is  too  narrow 
and  resisting  to  admit  of  being  much  distended  with 
the  synovia,  while  in  front  and  laterally  it  is  broad, 
sp  that  it  can  there  yield  considerably  in  propor- 
tion as  the  quantity  of  fluid  increases.  The  swell- 
ing is  at  first  circumscribed  by  the  attachments 
of  the  capsular  ligament;  but  in  consequence  of 
the  accuiiiulation  of  fluid,  it  afterwards  exceeds 
these  limits  above,  and  distends  the  capsule  more 
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pr  less  upward  between  'the  thigh-bone  and  the 
extensor  muscles  of  the  leg,  which  are  lifted  up 
by  the  swelling.  Boyer  has  seen  it  reach  to  the 
upper  third  of  the  thigh.  The  swelling  is  irre- 
gular in  shape;  it  is  most  prominent  where  the 
capsular  ligament  is  wide  and  loose;  and  it  is  in 
some  measure  divided  longitudinally  into  two 
lateral  portions  by  the  patella,  the  ligament  of 
the  patella,  and  the  tendon  of  the  extensor  muscles 
of  the  leg;  all  which  parts  the  synovia  raises  and 
pushes  forward,  though  in  a  much  less  degree  than 
on  either  side,  where  the  capsule  is  less  protected. 
Of  these  lateral  portions  the  interjial  is  broadest 
and  most  prominent,  because  the  part  of  the  cap- 
sule between  the  patella  and  edge  of  the  internal 
condyle,  being  larger  than  that  situated  between 
the  patella  and  edge  of  the  external  condyle,  yields 
in  a  greater  degree  to  the  distending  fluid.  The 
motions  of  the  leg,  which  are  generally  little 
interrupted  by  this  disease,  make  a'  difference  in 
the  shape  and  consistence  of  the  swelling.  In 
flexion  the  tumour  becomes  harder,  tenser,  and 
broader,  and  more  prominent  at  the  sides  of  the 
knee-pan,  which  is  somewhat  depressed  by  its 
ligament.  In  extension  the  tumour  is  softer,  and 
the  fluctuation  plainer. 

In  order  to  feel  distinctly  the  fluctuation,  which 
is  one  of  the  best  symptoms  of  the  disease,  the 
ends  of  two  or  three  fingers  should  be  placed  on 
one  side  of  the  swelling,  while  the  opposite  side  is 
to  be  struck  with  the  end  of  the  middle  finger  of 
the  other  hand. 

The  patella,  being  pushed  forward,  away  from 
the  articular  pulley,  is  very  movable,  and,  as  it 
were,  floating.  When  it  is  pressed  backward, 
while  the  leg  is  extended,  it  can  be  felt  to  move  a 
certain  way  before  it  meets  with  the  resistance  of 
the  articular  pulley  ;  and,  on  the  pressure  being 
discontinued,  it  immediately  separates  from  this 
part  again. 

By  such  symptoms  hydrops  articuli  may  easily 
be  distinguished  from  other  diseases  of  the  joints; 
from  tumours  of  the  bursa  mucosa  under  the  ex- 
tensor tendons  of  the  leg,  or  in  front  of  the  knee- 
pan  ;  from  rheumatism,  oedema,  &c. 

[The  nature  of  the  fluid  varies ;  ordinarily  it  is 
unctuous  and  viscid,  like  synovia,  of  a  yellowish 
colour,  and  as  it  flows  through  the  canula,  it  pre- 
sents the  density  of  oil.  Sometimes,  however,  it 
is  reddish,  or  even  altogether  red.  Occasionally 
the  fluid  is  serous.  But  this  last  is  the  rarest, —  a 
fact  that  was  verified  during  the  period  when 
puncture  had  become  the  method  of  treatin"  hv- 
drarthrosis.  Rarely  this  fluid,  in  recent  °cases 
of  hydrarthrosis,  is  mixed  with  albuminous  flakes, 
or  of  hordeiforin  grains  ;  in  such  examples  we  can 
suppose,  with  some  amount  of  certainty,  that  the 
cause  of  the  malady  has  been  either  an  active  in- 
flammation or  external  violence.  {Nelaton,  Path, 
Chir.  t.  ii.  p.  170.)  Of  seven  cases  tapped  by  Dr. 
Macdonnell  previous  to  injection  vvith  iodine,  the 
fluid  was  found  to  be  mostly  of  a  straw  or  yellow 
colour,  clear,  and  resembling  the  fluid  of  hydro- 
celes. It  coagulated  by  heat,  and  varied  in  quan- 
tity from  a  few  up  to  16  or  18  ounces.  (See 
Montreal  Medical  Chronicle,  June  and  November, 
1857.)  The  nature  of  the  fluid  after  withdrawal 
will  oftentimes  give  a  clear  idea  of  the  state  of  the 
synovial  membrane  itself:  thus,  a  viscous  thick 
liquid,  drawing  into  long  threads  rather  tlnin  drop- 
ping, shows  a  considerable  structural  change,  and 
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it  is  probable  that  no  means  whatever  will  be  able; 
to  restore  perfect  henltli  to  the  synovial  membrane 
of  the  joint  for  months,  if  at  all.  A  fluid,  whether 
thick  or  otherwise,  which  is  opalescent  and  turbid, 
— in  fact  puriform, —  shows  that  the  cartilages  have 
more  or  less  yielded  to  disease,  and  therefore  that 
repair  is  barely  possible.  A  fluid  thinner  than 
synovia,  clear,  yellow,  like  the  liquor  of  hydrocele, 
denotes  that  very  little  or  no  morbid  change,  ac- 
cording to  the  more  or  less  watery  cSiditioii,  has 
taken  place.    (Banvell,  Dis.  of  Joints,  p.  1 98.)] 

The  prognosis  is  therefore  most  favourable  when 
the  swelling  is  recent  and  small,  and  has  been 
quick  in  its  progress.  On  the  contrary,  when  the 
tumour  is  of  long  standing  and  large,  tlie  efTused 
fluid  thick  and  viscid,  and  the  synovial  mem- 
brane tiiickened,  the  removal  of  the  fluid  by 
absorption,  and  the  restoration  of  the  parts  to  their 
natural  state,  will  be  more  slow  and  difficult.  The 
worst  case  is  that  which  is  complicated  with  dis- 
ease of  the  synovial  membrane,  cartilages,  and 
bones. 

[Dropsy  of  a  joint  is  also  very  liable  to  a  re- 
lapse, and,  when  long-continued,  can  produce 
organic  changes  of  the  joint,  which  build  up  new 
structures.  Cases  are  related  by  Ne'laton,  m 
which  the  synovial  membrane  has  become  rup- 
tured by  the  enormous  accumulation  of  fluid 
which  then  was  infiltrated  in  the  surrounding 
tissues.  This  rare  termination  has  been  observed 
several  times  in  the  knee,  either  from  accident,  or 
spontaneously,  by  the  excessive  dilatation  alone  of 
the  capsule.  Bretonneau  of  Tours  has  observed 
rupture  of  the  capsule  of  the  elbow,  the  shoulder, 
and  of  the  hip.]  . 

The  cure  depends  upon  the  absorption  ot  the 
effused  fluid.  And  when  the  case  is  combined 
with  acute  and  chronic  inflammation  of  the  syno- 
vial membrane,  the  treatment  is  the  same  as  that 
already  recommended  for  those  particular  forms  of 
disease.  When  inflammation  subsides,  the  ab- 
sorption of  the  fluid  is  sometimes  altogether  spon- 
taneous, and  it  may  always  be  promoted  by  fric- 
tion, by  rubbing  the  joint  with  camphorated 
mercurial  ointment,  the  ointment  of  tincture  of 
iodine,  the  soap  liniment,  containing  3j.  of  the 
tincture  of  iodine  in  every  two  oz.  of  it,  and  par- 
ticularly by  the  employment  of  blisters. 

Boyer  Marjolin,  and  Velpeau  recommend  the 
application  of  small  flying  blisters  around  various 
parts  of  the  joint,  frequently  repeated.  After  the 
use  of  blisters,  the  absorption  of  the  effused  fluid 
may  be  materially  assisted  with  a  moderately 
tight  bandage.  Among  other  effectual  means  of 
cure,  we  may  enumerate  frictions  with  flannel 
impregnated  with  the  fumes  of  vinegar;  elec- 
tricity ;  and  the  exhibition  of  mercurial  purgatives. 
When  hydrops  articuli  occurs  during  the  debility 
consequent  on  tvphoid  and  other  fevers,  the  com- 
plaint can  hardly  be  expected  to  get  well  before 
the  patient  regains  some  degree  of  st'ragth 

[Gimelle  has  recommended  repeated  dose  o 
tartar  emetic  as  especially  efficient,  and  these  1  a^c 
been  found  serviceable  in  some  cases  by  r^elato 
and  other  surgeons.    Gimelle  reports  its  efficacy 
twenty-eight  cases,  commencing  with  halt  a  grain 
every  three  hours,  and  increased  by  deg/e'^^'/"  ' 
twelve  grains  are  taken  in  the  twenty-four  hou  s. 
{Mimoires  do  CAcadhmc  de  Mcdecinc,  July, 
1840.)    This  plan  has  met  with  more  attention 
amongst  German  surgeons  than  in  France  or  Eng- 


land. Mr.  Barwell  considers  iodide  of  potassium, 
guaiacum,  James's  powder,  ipecacuanha,  and  dia- 
phoretics as  the  chief  means  at  our  disposal.  He 
would  exclude,  however,  mercury  and  colchicum 
nearly,  or  altogether,  from  this  list. 

If  the  absorption  of  the  collected  fluid  be  not 
brought  abo'ut  by  the  treatment  recommended,  and 
the  quantity  increase,  so  that  great  pain  and  in- 
ability to  use  the  limb  is  produced,  or  if  there  be  a 
foreign  body  in  the  cavity  of  the  joint,  the  collected 
fluid  must  be   so  discharged  as  to  prevent  the 
entrance  of  the  air.    This  is  effected  by  a  sub- 
cutaneous section  of  the  synovial  membrane  as 
recommended  bv  Goyrand,  and  the  greater  part  of 
the  liquid  infiltrates  the   areolar  tissue  and  soon 
becomes  absorbed.    The  safest  plan  of  discharg- 
ing the  fluid  would  be  by  means  of  punctures  made 
with  an  instrument  not  much   broader   than  a 
couching-needle,  and  then  applying  a  cupping-glass, 
as  suggested  by  Sir  Benjamin  Brodie,  or  the  fluid 
might  be  allowed  to  escape  subcutaneously,  as  m 
Govrand's  plan.     Simple  puncture,  however,  of 
a  dropsical  joint  rarely  produces  a  radical  cure, 
and  thus  resembles  the  same  operation  in  hydrocele. 
The  fluid  re-collects  more  or  less  quickly,  and 
sometimes  severe  symptoms  and  suppurative  m- 
flammation  ensue.    Guerin  punctured  a  joint  on 
two  occasions,  and  the  results  of  the  second  ren- 
dered it  necessary  to  perform  amputation. 

To  etfect  a  radical  cure,  injections  have  been 
employed  within  the  dropsical  joint    after  its 
liquid  has  been  evacuated.    This  is  certainly  one 
of  the  most  powerful  means  at  our  disposal,  and  is, 
says  Barlow,  even  though  it  be  not  always  curative, 
so  very  slightly  dangerous,  and  so  seldom  followed 
by  too  violent  an  inflammation,  that  it  may  be  used 
without  fear.    The  first  person  who  resorted  to 
this  mode  of  practice  was  Mr  Gay,  of  the  Cape 
Hospital,  at  the  Cape  of  Good  Hope,  in  1 , 89.  He 
injected  a  mixture  of  the  diacetate  of  lead  and  rum 
into  the  knee-joint  of  a  negress  aflTected  with  hy- 
drarthrosis ;  this  produced  a  cure.      In  1830 
Jobert  submiited  three  cases  of  hydrarthrosis  of  the 
knee  to  injections  of  barley-water  and  spirit  wi  h 
no  positive  results.    Eleven  years  later  (1841 
Bonnet  and  Velpeau   called   attention   to  th. 
operation,  and  proposed  to  treat  hydrarthrosis  by 
?nTections  of  iodine.     The  process  they  recom 
mended  was  exceedingly  simple  :  the  limb  being 
p  aced  in  a  position  of  extension,  the  surgeon 
S'nges  a  smSl  trocar  and  canula  above  the  pa- 
te a  either  at  the  internal  or  external  side  of  the 
See  whilst  the  opposite  side  of  the  swelling  is 
Jompried  with  thrhand  so  as  to  -der  it  more 
prominent.    It  is  essential  to  push  up  a  fold  of  the 
skin  and  to  make  the  puncture  beneath  this,  so 
thlt'  the  opening    in  the   synovial  membrane 
Zy  afterwards  be  covered   by  the  mteguments 
when  the  canula  is  withdrawn  l'^,*^'^ 
flows  through  the  canula  it  must  be  held  vertica  1^, 
so  as  to  prevent  the  introduction  of  air  ;  and  it  is 
not  necessary  to  evacuate  all  of  the  synovial  fluid 
contained  in  the  articulation.     The  solu  on  of 
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the  operation  the  limb  must  be  retained  in  a 
completely  immovable  position,  and  such  general 
and  local  measures  employed  as  tend  to  prevent  sup- 
purative inflammation.  (See  Bulletin  de  T/iera- 
peutique,  1842,  anAAnnales  de  Chirurgie,  1843,  and 
also  Nclalun,  Path.  C/iir.  t.  ii.  p.  178.) 

The  testimony  of  Bonnet,  Velpeau,  Jobert, 
Dieulafoj-,  Leriche,  Be'rnrd,  and  other  French  sur- 
geons in  favour  of  this  mode  of  treatment,  is  of  the 
greatest  value,  for  it  shows  a  very  large  amount  of 
success.  In  this  country  this  practice  has  not  had 
a  fair  trial,  for  surgeons  were  afraid  of  practising 
it,  from  the  fear  of  throwing  an  irritating  fluid  into 
a  large  joint,  and  of  ankylosis  taking  place  even  in 
case  of  success.  Now  both  of  these  dangers  are 
imaginary.  There  is  no  previous  incision  made, 
but  a  simple  puncture.  Up  to  the  year  1853  there 
were  more  than  one  hundred  cases  related  by 
Berard,  Jobert,  Malgaigne,  and  other  French  sur- 
geons, in  which  these  joints  were  treated  by  the 
iodine  injection,  and  none  of  the  patients  had  any 
unfavourable  symptom.  The  swelling,  with  slight 
,  redness,  which  appears  after  the  operation,  only 
shows  that  a  natural  process  is  going  on,  such  as 
takes  place  in  a  hydrocele,  and  is  resolved  without 
the  application  of  leeches,  &c.  As  to  the  danger 
of  ankylosis,  it  is  equally  imaginarv.  Velpeau 
bas  seen  patients  long  after  the  operadon,  and  in 
all  the  movements  of  the  joints  were  preserved. 
It  is,  in  fact,  in  these  cases," as  in  hvdrocele,  —  the 
cure  can  be  effected  without  obliteration  of  the 
serous  sac;  or  if  adhesions  do  take  place,  they  yield 
after  a  time,  and  the  function  of  the  joint  is 
restored.  If  the  iodine  injection  fails,  it  will  not 
prevent  the  employment  of  other  accessory  means 
of  cure.    {Ranlcinc/'s  Abstract,  v.  17.) 

Chelius  says  that  the  consequence  of  the  injec- 
tion is  an  acute  inflammation,  the  running  on  of 
which  to  suppuration  must  be  carefully  prevented 
In  very  great  and  painful  swellings  of  the  joint 
from  the  excessive  collection  of  fluid,  it  may  be 
necessary  to  discbarge  part  of  the  fluid  by  puncture 
80  as  to  lessen  the  symptoms.  In  regard  to  the 
strength  of  the  iodine  injection  of  Bonnet  which 
Chelius  quotes  (half  a  drachm  of  iodine  and  one 
drachm  of  iodide  of  potassium  in  four  ounces  of 
water),  Mr.  South  remarks  that  if  there  be  no 
mistake  in  the  proportions  it  must  be  highly 
caustic,  and  such  as  no  English  surgeon  would,  he 
thinks,  dare  to  throw  into  a  joint,  though  a  French 
surgeon  might.  {Op.  cit.  vol.  i.  p.  463.)  Expe- 
rience has  proved,  however,  that  no  bad  results 
follow  from  this  mode  of  practice,  notwithstanding 
the  doubts  and  fears  of  many  English  surgeons. 
Mr.  Barwell  thus  expresses  himself  on  the  use  of 
iodine  as  an  injection  fluid  :  —  "  This  material  is 
valuable,  inasmuch  as  it  does  not  tend  to  produce 
suppuration  ;  and  although  several  cases  have  oc- 
curred in  which  an  undesirable  amount  of  inflam- 
mation has  followed,  I  have  not  found  any  reported 
cases  whose  results  were  disastrous,  although  both 
m  England  and  on  the  continent  its  employment 
has  become  pretty  general.    The  mixture  com- 

a  half  to  two  drachms  of  the  tincture  of  iodine 
with  an  ounce  of  water."  {Dis.  ofJ„in,s,  p.  200  )' 
Whilst  Mr.  Barlow  acknowledges  this  to  be  the 
most  powerful  means  at  our  disposal  for  the  reduc- 
tion o  hydrarthrosis,  he  says  it  does  not  always 
cure  the  complaint._  It  will  almost  invariably 
greatly  dimmish  the  amount  of  fluid  in  the  joint  • 
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but  its  effect  upon  the  hypertrophied  synovial 
fringes  is  less  marked. 

On  the  other  hand,  many  surgeons  condemn  the 
proceeding,  who  have  not  had  any  experience  of 
its  application.  Professor  Pinie,  of  Aberdeen 
observes  that,  "  it  is  quite  certain,  however,  that 
other  surgeons  have  seen  cases  in  which  this  treat- 
ment gave  rise  to  inflammation,  which  endangered 
both  life  and  limb,  and  the  dread  of  uncontrollable 
inflammation  has  hitherto  prevented  surgeons  in 
these  islands  from  venturing  on  this  proceeding  — 
a  proceeding  which,  apait  altogether  from  the 
question  of  whether  or  not  it  be  justifiable  on 
account  of  the  danger  of  a  wound  of  a  joint,  is 
really  not  necessarj-,  as  these  cases  always  get 
well,  unless  there  be  disorganisation  of  the  synovial 
membrane."  (See  Prin.  and  Pract.  of  Surgery, 
ed.  2,  p.  417.)  Professor  Miller,  of  Edinburgh, 
thinks  the  practice  much  more  likely  to  effect  dis- 
organisation of  a  joint  than  its  cure. 

Mr.  Erichsen  approves  of  this  mode  of  treatment, 
and  considers  that,  when  other  means  fail,  we  have 
a  very  powerful  means  of  cure  at  our  command  in 
the  injection  of  the  joint  with  tincture  of  iodine. 
He  treated  a  case,  in  a  man  aged  61,  of  hydrar- 
throsis of  the  knee,  which  had  resisted  other  modes 
of  treatment,  by  the  injection  plan  with  complete 
success;  some  slight  inflammation  was  perceived, 
which  was  carefully  watched,  and  when  the  patient 
left  the  hospital  he  had  complete  power  of  the 
joint,  although  it  felt  weak.  (See  TIlb  Lancet, 
vol.  i.  18,58,  p.  189.)  On  this  mode  of  treatment 
Mr.  Fergusson  thus  expresses  himself:  "In  ac- 
cordance with  modem  fashion  iodine  has  been 
injected  in  some  of  these  cases  by  Bonnet,  Velpeau, 
Jobert,  and  others.  I  have  no  personal  experience 
in  such  practice;  but,  judging  from  the  observations 
of  Dr.  Macdonnell  of  Montreal,  lately  published 
in  connection  with  some  cases  of  the  kind  occurring 
in  his  own  practice,  the  treatment  is  probably  worth 
greater  attention  than  it  has  had  in  this  country." 
(See  Pract.  Surgery,  ed.  4,  p.  428.) 

The  success  which  has  been  attained  by  Dr. 
Macdonnell  in  curing  hydrarthrosis  of  the  knee- 
joint  by  puncture  and  inji  ction  of  iodine,  has  to 
some  extent  led  to  its  adoption  in  this  country,  and 
ni  Canada  and  the  United  States.    The  almost 
universal  condemnation  of  this  method  of  treatment 
by  many  British  writers  on  surgery,  has,  he  snys 
done  much  to  retard,  if  not  to  prevent,  its  adoption 
by  their  countrymen.    He  was  not  deterred  by 
the  prohibition  of  authors,  who  had  no  personal 
experience  of  the  treatment  they  condemned,  in 
applying  it  to  cases  of  hydrarthrosis  which  had 
resisted  all  other  plans  of  treatment.    In  1853  he 
published  the  details  of  seven  cases,  all  treated  suc- 
cessfully, and  followed  by  a  complete  cure,  without 
any  untoward  complication,  even  such  as  ankylosis. 
These  cases  were  witnessed  by  his  medical  bre- 
thren.   It  is  quite  true  that  many  surgeons  have 
objected  to  this  plan  of  treatment  under  an  erro- 
neous idea  of  the  disease  for  which  it  is  recom- 
mended, and  also  of  the  results  that  are  expected 
to  be  derived  from  it.    Thus  some  surgeons  have 
confounded  the  affection  under  consideration  with 
a  white  swelling,  anil  have  objected  to  the  treat- 
ment because  it  did  not  cure  the  latter.    "  Now 
I  wish  it  to  be  distinctly  understood,"  Macdonnell 
observes,  "  that  it  is  to  pure  uncompilicalcd  chronic 
hydrops  of  the  knee-joint  that  ray  suggestions  as 
yet  apply  ;  for  I  have  not  employed  the  treatment 
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in  any  other  joint ;  and  though  I  do  not  believe 
that  injection  of  iodine  would  do  any  harm  to 
a  joint  already  destroyed  by  ulceration,  yet  I  wish 
the  point  to  be  clearly  understood,  that  it  is  not  in 
such  affections  I  recommend  it."    {See  Mont,-eal 
Med.  Chron.  vol.  v.  pp.  6  and  242.)    The  object 
of  the  operation  is  not  to  produce  an  acute  arthritis, 
as  Bonnet  endeavoured  to  do,  but  a  modification  of 
diseased  secreting  action,  as  m  hydrocele.  Mac- 
Sell  inTects  only  two  drachms  of  strong  tmcture 
oHod  ne^^lxed  wiih  an  equal  quantity  of  lukewarm 
water  and  this  is  allowed  to  remain,  first  drawing 
Tff  th;  dropsical  fluid.    The  limb  is  then  kept  per- 
fectly motionless  on  a  straight  splmt,  and  tli( 
patient  is  kept  on  a  cooling  diet.    In  the  employ- 
ment of  this  mode  of  practice  surgeons  will  do  well 
to  remember  the  following  rules  laid  down  by 
Macdonnell  :— "  1st.  The  necessity  of  a  careful 
diagnosis.    It  is  in  chronic  hydrarthrosis  alone 
that  I  recommend  iodine  injections.    2nd.  I'unc 
ture  the  sac  above  the  level  of  the  patella  and  on 
the  front  of  the  femur,  having  first  made  the  tumour 
tense  by  a  bandage  carried  round  its  l^/ye;  P">^^°^- 
3rd.  Inject  two  drachms  of  tincture  of  iodine  with 
two  drachms  of  lukewarm  water     4th.  Having  in- 
Sed  that  amount  of  the  fluid,  manipulate  the 
X BO  as  to  bring  all  its  surface  into  contact  with 
■ihe  fluid,  which  it  then  to  be  allowed  to  remain 
^th   Close  the  external  wound,  and  surround  the 
^  with  a  wet  bandage,  which  should  be  carried 
Upwards  from  the  ankle  to  above  the  knee  6th 
Keep  the  limb  in  a  straight  position  on  a  padded 
splint.    7th.  Do  not  allow  any  motion  to  take 
place  for  at  least  a  week  after  the  operation  8th 
When  the  patient  is  allowed  to  leave  his  bed,  take 
off  the  wet  bandage,  and  surround  the  jomt  with  a 

^'tvera^'othTCuccessful  cases  have  occurred  in 
Macdonnell's  practice  since  his  memoir  appeared. 

After  the  cure  of  hydrarthrosis,  -l>-te^«^ 
means  obtained,  some  surgeons  have  observed  a 
stiffness  of  the  joint,  more  or  less  great,  with  difti- 
cdty  0  movement.  To  obviate  this,  various  means 
have  been  recommended,  and,  among  others, 
frictions,  douches,  and  baths.] 
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may  be  absorbed,  he  says,  and  the  case  do  very 
well,  assisting  this  process  by  light  compresses  of 
lint  steeped  in  cold  water.  We  have  already  re- 
ferred to  the  occurrence  of  this  accident,  when 
considering  loose  cartilages  in  joints,  and  noticed 
a  case  of  Mr.  Colles'  wherein  a  superficial  vessel 
was  wounded  on  removing  a  loose  body,  which 
ended  in  a  good  recovery,] 

Mr.  Hey -relates  a  case  in  which  the  knee-joint 
was  wounded,  and  blood  insinuated  itself  into  the 
capsular  ligament;  though  the  occurrence  could 
not  be  hindered,  yet  no  harm  resulted  from  the 
extravasation,  which  was  absorbed  witliout  having 
created  the  smallest  inconvenience.  {Prad.  Obs. 
in  Surgery,  p.  354.)  . 

[HEemorrhage  is  more  hable  to  occur  m  wounds 
of  the  elbow,  knee,  and  ankle,  than  in  those  of  any 
other  articulation,  because  of  the  presence  of  a  con- 
siderable number  of  arterial  vessels.  The  danger 
of  this  complication  is  in  the  event  of  ^the  blood 
not  becoming  absorbed;  it  gives  rise,  as  Boyer  and 
Richet  have  noticed,  to  the  most  dangerous  form 
of  destructive  inflammation,  which  soon  destroys 
the  joint.] 


Collections  of  Blood  in  Joinis.-Most  systematic 
writers  speak  of  this  affection,  though  it  must  be 
m  omm  n.  Tumours  about  the  joints,  composed 
nf  hZo^  and  set  down  in  numerous  surgical  works 
t  extra-ati within  the  capsular  ligament,  are 

int^a  large  articulation,  howevel^  no  man  wodd 
be  -tifiel  in  making  an  opening  for  >ts  ^ischa  ge^ 
No  bad  symptoms  are  likely  to  insult  from  ts  m«e 
presence,  and  the  absorbents  will,  m  the^"  J  '^J^'' 
it  away.    If  an  incision  were  made  mto  the  joint 
he  coagulated  state  of  the  ^^^'■^'^.^^^S^^,,^^ 
would  not  allow  such  blood  to  be  easily  d'Bc'  a  ged 
I'he  best  plan  is  to  apply  discut.ent  -med  e  .  a 
the  lotion  of  vinegar,  spirits  of  ^^"^  an^  "u^ 
of  ammonia,  for  a  week  or  two,  and  atterwa 
friction  with    camphorated  Imiments  may 
^'le- Colles  recommends  for  effusion  of  blood 
in -0  the  joint,  when  the  wound  is  «  "^'l'  g^f 
compression  with  the  hand,  to  get  out  as  m  ch  as 
posBMe  without   giving  pain,  and  ^f'^'^f^^ 
closing  the  wound.    When  it  occurs  from  a  con^ 
tusion,  without  any  penetrating  wound,  the  Diooa 


r^WAnfe— The  term  white  swelling  was  at 
one  time  indiscriminately  applied  to  a  number 
of  different  affections  of  the  joints,  in  which  some 
or  all  of  the  structures  were  involved  m  disease. 
This  led  to  much  confusion  and  embariassment, 
one  disease  was  confounded  with  another,  and  at 
last  surgeons  were  content  to  apply  the  term  to  two 
forms  of  white  swelling,  namely,  the  rheumattc  and 
scrofvlous.     These  are  worthy  of  consideration 
under  another  name.    And,  with  a  view  of  bring- 
ing the  subject  up  to  a  level  with  the  science  and 
pathology  of  the  diseases  of  joints  as  understood 
at  the  present  daj',  we  purpose  embodying  all  the 
destructive  diseases  of  joints-  under  the  head  ot 
Arthritis.     Of  this  we   shall    firstly  describe 
the  simple,  acute,  and  chronic  forms;  and  after 
entering  into  their  pathology,  and  mto  the  nature 
of  the  changes  which  cartilage  undergoes  we  shall 
describe  Chronic  Rheumatic  Arthritis,  and  Chronic 
Strumous  Arthritis.    The  last  will  include  the 
affection  white  swelling,  properly  so  called,  which 
is  now  recognised  as  a  scrofulous  disease  of  the 
ioints.    Although  some  difference  of  opmion  still 
exists  among  modern  surgeons  as  to  the  precise 
classification  of  diseases  of  joints,  yet  the  nia- 
iority  agree  in  the  general  principles  of  classifi- 
cation, which  to  some  extent  are  founded  upon  the 
admirable  labours  and  researches  of  Sir  Benjamin 

Brodie.  ,  ,       ,  •  i. 

In  the  details  of  the  arrangement  of  the  subject 
of  arthritis  in  its  different  forms,  we  follow  that 
laid  down  by  Mr.  Erichsen,  and  we  do  this  the 
more  willingly,  as  it  is  the  one  now  adopted  in  the 
teachings  of  most  of  the  great  schools  of  surgery. 
(See  Science  and  Art  of  Surgenj,  ed.  3,  1801.)  _ 

By  Arihrilis  in  its  simple  form  is  meant  an  in- 
flammatory disease  of  an  acute  or  chronic  kind 
.fleeting  the  whole  or  greater  part  of  the  structures 
that  enter  into  the  formation  of  a  joint.  Ihis 
affection  may  commence  in  the  synovial 
and  then  spread  to  the  other  articular  tissues  a^ 
has  been  previously  mentioned;  or  .t  may  begin 
in  the  cartilages  or  bones.  .  „n 

Diseased  action  is  very  seldom  primarily  set  up 
in  the  ligaments  of  the  joints;  although  these  struc- 
tures commonly  become  elongated,  softened,  and 


destroyed,  as  a  consequence  of  other  forma  of 
arliciilar  disease.  But,  though  primary  inflamma- 
tion of  the  ligaments  is  so  rare  an  atfection  as  to  be 
denied  by  many,  yet  it  certainly  does  occasionally 
occur.  This  has  been  particularly  noticed  in  the  hip- 
joint,  where  the  inflammatory  action  may  commence 
in  the  ligamentum  teres.  Inflammation  may  com- 
mence also  in  the JUirous  capsule  of  the  joint :  this 
we  find  more  particularly  to  be  the  case  when  the 
affection  is  of  a  rheumatic  character;  in  these  cases 
inflammation,  running  into  suppuration  and  slough 
of  this  structure,  will  commonly  spread  to  the  in- 
ternal parts.  In  some  cases  this  form  of  disease 
gives  rise  to  the  deposition  of  masses  and  layers  of 
bone  in  the  cellular  structures  outside  of  the 
articulation. 

Among  the  causes  of  arthritis  may  be  men- 
tioned acute  necrosis  of  the  shaft  of  one  of  the  long 
bones,  as  of  the  tibia  in  some  instances.  This  will 
nm  on  to  destructive  action  in  the  terminal  articu- 
lations, the  cartilages  becoming  undermined, 
softened,  and  perforated.  Occasionally  the  arthritic 
disease  is  the  result  of  a  morbid  condition  of  tlie 
articular  ends  of  the  long  bones,  or  of  those  short 
bones  that  enter  into  the  formation  of  the  joint; 
this  is  especially  observed  in  diseases  of  the  foot, 
the  elbow,  knee,  and  hip  ;  but  it  is  a  condition 
which  Mr.  Erichsen  believes  may  occur  in  any  joint. 

"  The  bones  usually  become,  in  the  first  instance, 
the  seat  of  tuberculous  infiltration;  this  runs  into 
unhealthy  suppuration,  which  gives  rise  to  caries 
and  limited  necrosis;  as  the  diseased  action  ap- 
proaches the  articular  surface,  the  incrusting  carti- 
lage becomes  loosened,  detaches,  and  at  the  same 
time  gradually  disintegrates,  and  becomes  perfo- 
rated,  nutrition  in  it  being  arrested  or  modified  by 
the  morbid  state  of  the  subjacent  bone.  When 
once  the  cartilage  becomes  affected,  the  whole  of 
the  interior  of  the  joint  speedily  suppurates,  and 
is  destroyed.  In  other  cases,  inflammatory  con- 
gestion, but  without  the  formation  of  tuberculous 
matter,  takes  place  in  the  articular  ends,  which 
become  somewhat  expanded,  and  then,  without  any 
suppuration  occurring  in  the  osseous  structure,  the 
cartilage  gradually  separates  or  peels  o%  and  be- 
comes softened  and  necrosed.  This  condition  is 
often  met  with  in  diseases  of  the  tarsal  articu- 
lations."   {Erichsen,  op.  cii.) 

Arthritis  commonly  arises  as  the  result  of 
wounds  of  joints,  or  injuries,  such  as  sprains  and 
fractures  in  their  vicinity,  especially  in  young 
people,  and  in  those  of  a  lymphatic  constitution.  It 
also  occurs  as  an  accompaniment  of  pycemia  (see 
PYiEMu),  and  of  some  of  the  morbid  conditions  of 
the  puerperal  state.  The  puerperal  inflammation  of 
joints  isofa  very  destructivecharacter,mostgenerally 
speedily  terminating  in  suppurative  disorganisation. 
One  or  several  joints  may  be  afl'ected,  and  the 
knee  is  the  one  that  is  most  frequently  and  seriously 
mvolved.  Arthritis  not  unfrequently  occurs  as  a 
consequence  of  scarlatina;  and  Mr.  Erichsen  has 
seen  the  knee-joint  especially  aftectcd  in  a  de- 
Btructive  manner  after  this  disease.  In  some  forms 
ot  atbummuna  there  is  a  great  tendency  to  inflam- 
mation of  the  joints;  and  the  same  surgeon  has  so 
often  seen  that  form  of  renal  dropsy  which 
loHows  scarlet  fever  accompanied  by  severe  inflam- 
mation of  some  joint,  as  to  lead  him  to  look  upon 
one  condition  almost  as  the  sequence  of  the  other 
The  following  are  the  symptoms  of  arthritis  :— 
ftttn  frequently  so  severe,  tensive,  and  throbbing, 
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that  sometimes  the  patient  screams  in  agony  the 
slightest  movement  of  the  bed,  shaking  of  the 
room,  or  of  the  limb,  or,  again,  an  attempt  to 
examine   the  joint,  gives  rise  to  insupportable 
agony.    At  night  the  pain  is  increased,  and  is 
usually  referred  with    especial  severity  to  one 
particular  spot  in  the  joint, — commonly  at  the  inner 
or  under  side  of  the  knee-joint,  and  at  the  outer 
aspect  of  the  hip.    The  joint  is  hot  and  more  or 
less  red  superficially.    The  siuelling  is  uniform, 
involving  the  whole  of  the  articulation,  and  not 
projecting  at  certain  parts  of  it,  as  when  the 
synovial    membrane    alone   is   affected  ;    it  is 
generally  not  very  considerable,  and  has  a  soft 
doughy,  rather  than  a  fluctuating,  feel.    "  As  the 
disease  advances,  however,  the  swelling  usually 
increases  suddenl}',  and  to  a  considerable  extent, 
either  in  consequence  of  the  irritation  of  the 
synovial  membrane,  or  of  the  accumulation  of 
pus  within  or  around  the  joint.    In  many  cases 
the  synovial  membrane  gives  way,  and  the  pus  from 
the  interior  of  the  joint  becomes  widely  diffused 
through  the  muscular  interspaces  of  the  limb,  form- 
ing enormous  abscesses  and  long  sinuous  tracts." 
The  position  of  the  affected  limb  is  peculiar,  and 
such  as  affords  the  greatest  ease  ;  the  knee  is  semi- 
flexed and  turned  outwards;  in  the  hip  the  thigh 
is  adducted;  and  the  elbow  is  bent.    Spasms  or 
staHings  of  the  limb,  often  of  a  sharp  and  painful 
character,  occur,  at  night  especially.     And  the 
constitutional  disturbance  is  not  only  very  severe 
but  associated  with  much  fever,  ' 
As  the  disease  progresses  the  following  pheno- 
mena will  be  noticed  :  s!/p;)?mjrtora  (or  pyarthrosis) 
witiiin_  the  joint,  which  is   hot   and  painful, 
throbbing  pain,  and  at  last  fluctuation,  where  the 
coverings  are  thinnest.    It  has  been  remarked  that 
occasionally  suppuration  occiu:s  very  rapidly,  and 
the  head  of  the  bone  is  luxated.    Sometimes  an 
abscess  forms  external  to  the  joint,  and  pus  is 
diffused  throughout  the  limb.    As  the  ligaments 
are  destroyed,  so  does  the  joint  become  loose,  the 
bones  movable;  they  grate  against  one  another 
where  the  incrusting  cartilage  has  been  removed 
and  thus  give  rise  to  severe  suffering.    Grating  is 
by  no  means  always  to  be  observed,  although  the 
cartilages  may  be  extensively  destroyed  ;  this  is 
attributed  to  the  limitation  of  the  destructive 
action  to  the  edge  of  the  incrusting  cartilage,  the 
opposing  surfaces  being  sound ;  or  else  to  the 
filling  up  of  the  joint  with  plastic  matter  after 
the  cartilages  have  been  removed.    It  sometimes 
happens  that  the  symptoms  of  erosion  of  cartilage 
may  be  present,  such  as  painful  starting  of  the 
limb,  grating,  and  preternatural  mobility,  without 
the  formation  of  an  abscess.    Under  such  circum- 
stances, if  proper  treatment  is  adopted,  the  joint 
may  recover  itself,  but  with  some  amount  of 
ankylosis  present.    When  matter  does  form  the 
constitutional  disturbance  is  of  an  irritative  type- 
the  patient  suffers  severe  pain,  and  becomes  worn 
out  for .  want  of  rest.     If  hectic  fever  occurs 
in  addition  to  these  aggravated  symptoms,  death 
will  ensue  from  exhaustion  and  irritation,  unless 
the  diseased  part  be  removed  ;  in  other  cases  the 
joint  falls  into  a  state  of  chronic  thickening,  with 
perhaps  fistulous  openings  leading  to  the  diseased 
structures ;  and  in  some  of  the  more  favourable 
instances  the  patient  may  recover  with  a  perma- 
nently rigid  joint.    (See  Erichsen,  op.  cit.) 

If  attention  be  paid  to  the  general  symptoms, 
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the  disease  described  cannot  be  confounded  with 
any  other  ;  but  tlie  formation  of  an  abscess  external 
to  the  joint,  yet  close  upon  its  capsule,  may  closely 
simulate  disease  of  the  articulation.    Such  cases 
have  occurred,  and  have  puzzled  able  surgeons  : 
one  in  particular  in  a  patient  of  Mr.  Stanley's  we 
would  refer  to.    A  large  abscess  formed  external 
to  the  knee-joint  of  a  young  man,  a  slioeraaker, 
aged  22,  who  was  well  a  fortnight  before  its 
appearance.    It  existed  irregularly  on  either  side 
of  the  joint  ;  the  patella  was  not  prominent,  and 
the  joint  could  be  flexed  and  straightened  without 
any  assistance,  or  any  pain.    The  position  of  the 
leg  was  natural,  lying  on  its  posterior  surface, 
and  not  on  its  side.    Flexion  and  extension  had 
been  perfect  throughout  the  disease  ;  fluctuation 
was  very  distinct,  and  it  did  not  occupy  the 
usual  situation  of  the  fluid  of  synovitis.    It  was 
looked  upon  as  an  exceptional  case,  and  four 
gentlemen  believed  the  matter  proceeded  from 
the  interior  of  the  joint,  whilst  three  pronounced 
it  outside.     An  exploratory  opening  was  made 
and  a  little  pus  let  out  ;  a  free  incision  was 
now  made   bv    Mr.  Stanley,  and  the  abscess 
evacuated  itself,  and  was  found  to  be  wholly 
external  to  the  articulation.    {The  Lancet,  voi.  ii. 
1856,  p.  162.)     The  absence  of  serious  con- 
stitutional disturbance,  the   irregularity  of  the 
swelling,  greater  on  one  side  than  the  other,  its 
extension  over   bony  points,  as  the  patella  or 
olecranon,  the  superficial  character  of  the  fluctua- 
tion, the  absence  of  all  rigidity  about  the  joint, 
and  of  other  severe  local  symptoms,  such  as  pain, 
starting,  looseness,  or   grating,   and  more  par- 
ticularly the  occurrence  of  easy  flexion,  as  in  the 
above  case,  will  enable  the  surgeon  to  effect  a  correct 
diagnosis.  , 
In  the  Pathology  of  arthritis,  when  acute,  such 
appearances  are  noticed  as  might  be  anticipated 
from  the  nature  of  the  inflammation:  thus  the  car- 
tilages will  be  found  in  a  state  of  ulceration  and 
erosion,  in  disseminated  patches  ;  the  bone  is  ex- 
posed and  f.mnd  to  be  rough  and  vascu'ar.  What 
cartilage  is  left  is  soft,  inelastic,  opaque,  and  thick- 
ened,  and  can  be  readily  detached  from  the  rough 
and  grating  subjacent  bone.    The  synovial  mem- 
brane is  generally  thicker  than  natural,  and  very 
vascular,  the  latter  condition  being  more  distinct 
about  those  parts  where  the  erosions  and  grooves 
in  the  cartilage  are  deepest,  and  the  membrane  often 
assumes  a  fringed  or  dentated  appearance.  Ab.ni 
the  circumference  and  other  parts  of  the  jo  nt 
masses  of  plastic  matter  are  deposited  underneath, 
and  upon  the  synovial  membrane  ;  these  masses  are 
smooth  and  semi-transparent,  possessing  a  somewhat 
fatty  or  gelatinous  look  ;  the  ligaments  are  relaxed 
vascular,  and  softened,  and  the  interior  of  the  joint 
is  filled  with  thin,  flaky,  and  ligl>V'=°'°"''f  J,'!: 
Tlie  capsule  and  the  various  areolar  and  other 
surrounding  structures  arc  thickened,  anf  >imi- 
tiated  witlf  pus,  or  clogged  with  the  -me  kmd  of 
plastic  matter  that  is  seen  in  the  interior  of  the  omt 
The  articular  end  of  the  bone  is  '="""rged,  soft,  and 
vascular  ;  and  in  strumous  cases  may  be  the  scat 
of  tuberculous  infiltration.    {Enohsen  op.  at^) 

As  the  principal  changes  in  arthritis  arc  ound 
to  take  place  in  the  cartilages,  we  F"'  «  « 
quiring  into  the  nature  of  these  ;  but  it  "  ■'.}  ''^  « 
be  mentioned  that  the  various  changes  which  a, e 
noticed  iu-them  are  not  always  the  result  ot  m- 


place  independent  of  that  process.  This  is  believed 
sometimes  to  arise  from  disuse-  of  a  joint.  In 
old  people,  again,  on  the  articular  ends  of  the  bones 
a  porcellaneous  or  ivory-like  deposit  is  commonly 
met  with,  which  allows  motion,  associated  with 
stiffness  and  pain.  Mr.  Quekett  has  shown  this 
porcellaneous  deposit  to  be  of  two  kinds:  one 
consisting  of  unorganised  earthy  matter,  the  other 
of  true  bone,  the  Haversian  canals  being  filled 
with  phosphate  of  lime. 

Nature  of  the  changes  in  cartilage.— TVa  conflict- 
ing  opinions  which  have  long  prevailed  upon  this 
subject,  constitute  the  chief  reason  of  the  difficulty 
in  classifying  many  of  the  diseases  of  joints  The 
doctrine  'held  by  many  persons,  that  cartilage  is 
extra-vascular,  and  therefore  that  the  changes 
which  take  place  in  it  are  secondary  to  disease  m  the 
synovial  membrane  or  bone,  is  disproved  by  the  re- 
searches of  many  of  our  most  accurate  and  careful 
observers.  We  therefore  adopt  the  conclusion  ot 
Mr.  Erichsen,  that  disease  of  cartilage  may  arise  in 
three  ways:  1,  through  the  medium  of  the  syno- 
vial menibrane;  2,  through  the  medium  of  the 
subjacent  bone;  and  3.  by  means  of  changes 
taking  place  in  the  cartilage  itsel .  The  correct- 
ness of  this  will  he  shown  by  the  observations 
which  now  follow:— ]  •.•  r 

1   Disease  of  cartilage  through  the  medium  ot 
the  synovial  membrane.— WVxht  acknowledging 
that  ulceration  of  cartilage  proceeds  from  disease 
in  the  subjacent  bone,  extending  to  the  under 
surface  of  the  cartilage,  and  that  it  is  occasionally 
a  primary  affection  independent  of  other  textures 
of  the  joint,  Mr.  Aston  Key  was  led  to  believe, 
from  the  examination  of  many  diseased  joints, 
and  the  history  of  the  cases,  that  inflammation  ol 
the  synovial  membrane  is  the  most  frequent  cause 
of  ulceration  of  the  cartilage.    After  nolicnig  the 
symptoms  of  the  acute,  chronic,  and  subacute  forms 
of  svnovii^  inflammation,  as  a  cause  of  ulceration 
of  cartilage,  he  describes  the  different  degrees  of  the 
latter  as  observed  on  opening  the  joint.  His  state- 
ment agrees  with  that  of  Cruveilhier,  in  represen  ing 
the  inner  part  of  the  knee-joint  as  usually  exhibiting 
the  most  extensive  ulceration,  "  on  account  of  the 
oblique  bearing  of  the  femur,  and  ■t^'^X'S  of 
unequal  pressure  on  the  inner  part  of  the  head  of 
the  tibia.    We  therefore  find  the  inner  sem.-lunar 
cartilage  more  often  destroyed  than  the  outer,  and 
a     rre^onding  destruction  of  the  cartilage  cove  - 
hig  the  inner  condvle  of  the  f.mur,  and  inner  par 
7tl  e  head  of  the  tibia."    Of  the  patella,  the  firs 
part  that  ulcerates  is  commonly  the  margin  ot  he 
cartilage,  where  the  synovial  membrane  is  reflected 
fnm,  it     "At  this  point  sulci,  of  difterent  dep  hs 
ue  formed,  which  cannot  be  always  distinguished 
until  the  thickened  edge  of  the  synovial  membrane 
is  raised.    The  ulcerated  surface  sometimes  ex- 
hibits parallel  vascular  lines,  verging  towards  the 
centre,  and  having  their  origin  from  ^ 
membrane.    The  synovial  membrane  at  tli  s  pait, 
if  the  vessels  are  iell  filled  with  fine  injection, 
appears  highly  vascular,  and  fnnged  or  villou., 
li^'c  a  mucous  niembiaiie.    This  i->-<=Xl  If  "e 
laiity  is  particularly  noticeable  at  the  ejg^  °  ^ 
membrane,  and  in  those  portions  o  J>e  J"'  f  ^ 
marc^in  that  correspond  to  the  ulcerated  '^'^^^ 
the  cartilage;  the  other  parts  of  the  synovial  mem- 
l  u  e  havf.  their  vascularity  but  slightly  increa^ed^ 
This  highly  vascular  f-ge  ci^  J-^^- 


n;tic;dr;hem';;e^  ;;t  always  the  result  1  ^^^^SsJ^^u^a  ^  and  will  be  found  in 

flammation,  for  erosion  and  absorption  may  take  j  newlj -organised  suDSia  , 
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some  pai-ts  to  be  a  superadded  structure,  for  the 
purpose  of  producing  ulceration  of  the  contiguous 
cartilage." 

It  appears,  therefore,  to  Mr.  Key  that  the  pro- 
cess by  which  the  ulceration  of  cartilage  is  in  this 
case  effected,  is  tlirougli  the  medium  of  the  newly- 
organised  synovial  membrane,  the  cartilage  itself 
being  indisposed  to  ulceration  by  the  low  degree 
of  its  organisation.  It  is  acted  upon  by  the  newly- 
organised  surface  of  the  membrane,  wiiich  is  ren- 
dered highly  vascular,  and  by  means  of  its  villous 
processes  forms  a  groove  in  the  edge  of  the  carti- 
lage, thus  commencing  the  work  of  destruction. 
The  cartilage  at  the  edge  is  sometimes  entirely  de- 
stro3'ed,  so  as  to  lay  bare  the  bone,  in  which  case 
vascular  granulations  also  arise  from  the  surface  of 
the  exposed  bone,  and  assist  the  membrane  in  the 
work  of  absorption.  Tliis,  however,  is  more 
usually  observed  in  the  most  acute  form  of  inflam- 
mation. In  the  more  chronic  form,  the  vascular 
fringe  of  synovial  membrane  contracts  adhesion  to 
the  surface  of  the  cartilage  in  which  ulceration  is 
going  on,  and  gives  rise  to  the  formation  of  a  new 
membrane,  which  gradually  spreads  over  the  sur- 
face of  the  cartilage. 

The  second  mode  referred  to  by  Mr.  Key,  in 
■which  nature  seems  to  hira  to  effect  the  ulceration 
of  cartilage  without  the  agency  of  its  own  vessels, 
may  be  seen  in  the  rapid  process  of  disorganisa- 
tion that  follows  a  wound  of  the  synovial  mem- 
brane. Here  the  latter  undergoes  a  change  which 
enables  it  to  perform  its  new  function.  The  sur- 
face becomes  highly  vascular,  and  in  most  parts 
covered  with  a  new  deposit  of  adhesive  matter, 
■which  adheres  firmly  to  the  avnovial  membrane. 
The  new  surface  is  irregular,  wanting  the  polish 
of  the  original  membrane,  and  appears  in  many 
parts  villous,  or  furnished  with  vascular  fringed 
projections.  "  In  a  joint  (says  Mr.  Key)  thus  far 
advanced  in  disease,  the  only  mode  of  arresting 
the  disease,  or  of  repairing  the  mischief  occasioned 
by  inflammation,  consists  in  the  production  of  an- 
kylosis. To  this  end  the  removal  of  the  cartilage 
is  an  essential  step;  and  it  would  appear  that  the 
office  of  removing  it  devolves  on  the  inflamed  sy- 
novial membrane.'' 

[The  best  example  to  illustrate  the  destruction  of 
cartilage,  as  the  result  of  synovial  disease,  is  a 
wounded  joint  before  disorganisation  has  ensued. 
In  such  a  case,  it  has  been  found  that  the  diseased 
action  spreads  from  the  synovial  membrane,  where 
It  is  most  intense,  downwards  into  the  substance 
of  the  cartilage,  which,  superficially  diseased,  ap- 
pears more  healthy  the  deeper  the  examination  of 
it  is  carried.  Immediately  under  the  swollen,  ge- 
latinous-looking, briglitly-injected  synovial  mem- 
brane, the  cartilage  will  be  found  to  be  reddened, 
roughened,  and  softened.  On  examining  a  thin 
slice  of  this,  it  will  be  found  to  be  composed  of 
granular  matter  and  nuclei  of  cells  whose  walls 
have  dis.appeared.  At  a  little  greater  depth  than 
this.  It  will  present  an  opaque  matiix  with  cells, 
some  perfect,  others  imperfect  or  disintegrating- 
and  below  this  level  we  come  to  healthy  white  car- 
tilage with  clear  matrix,  and  well-formed  cells, 
the  disorganisation  of  the  cartilage  will  eventually 
go  on  to  its  complete  removal,  and  to  the  exposure 
of  bare  and  roughened  bone.  It  is  in  this  way 
that  destruction  of  joints,  as  the  result  of  punctured 
wounds,  of  pysemia,  or  of  puerperal  inflammation, 
takes  place,    {Erichsen,  op,  ext.) 
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The  appearances  described  by  Mr.  Key  are  of 
common  occurrence.  Mr.  Goodsir  considers  that 
Mr.  Key  is  in  error  in  attributing  the  disintegra- 
tion of  the  cartilage  to  the  disease  set  up  in  the 
synovial  membrane;  for  he  states  that  a  fibrous 
tissue  forms  in  a  diseased  joint  as  the  result  of  the 
disintegration  of  the  cartilage,  and  that  this,  which 
is  connected  either  with  the  synovial  or  osseous 
surfaces,  speedily  becomes  vascular.  So  far,  there- 
fore, from  being  the  organ  by  which  the  cartilage 
is  removed,  it  is  the  result  of  prior  disease  in  thia 
structure.  At  the  same  time,  Mr.  Erichsen  thinks 
that  it  cannot  be  doubted  that  a  villous  injected 
state  of  the  synovial  membrane  will  modify  the 
nutrition  of  the  subjacent  cartilage  in  such  a"  way 
that  disinteiiration,  erosion,  and  apparent  ulcera- 
tion of  it  will  ensue. 

2.  Disease  of  cartilage,  primarily  depending  on 
morbid  action  in  the  subjacent  bone. — Tiiis  Mr. 
Erichsen  believes  to  be  one  of  the  most  frequent 
modes  of  disorganisation  of  joints  in  strumous  sub- 
jects, and  most  certainly  leads  to  those  rapidly  de- 
structive affections  of  joints  in  which  amputation 
or  excision  is  required.  In  these  cases,  either  as 
the  result  of  violence,  or  from  constitutional  causes, 
the  articular  ends  of  a  bone,  or  the  whole  of  a  bone 
if  it  be  one  of  the  tarsal,  become  congested,  in- 
flamed, carious,  or  necrosed,  sometimes  infiltrated 
with  tubercle.  In  consequence  of  this  disorgani- 
sation of  the  osseous  tissues,  the  incrusting  carti- 
lage becomes  detached,  its  under  or  attached  surface 
softened,  and  at  last  perforation  takes  place.  Thia 
process  of  disintegration,  and  at  last  perforation  and 
erosion  of  the  cartilage,  takes  place  in  a  direction 
from  below  upw.irds.  So  soon  as  perforation  oc- 
curs, the  whole  of  the  interior  of  the  joint  becomes 
acutely  inflamed,  and  suppuration  is  set  up  in  it, 
the  ligaments  loosen,  and  complete  disorganisation 
ensues.  On  examining  the  diseased  patch  of  car- 
tilage in  cases  of  this  kind,  it  will  be  found  to  cor- 
respond to  the  carious  or  tuberculous  bone,  from 
which  it  is  separated  by  some  bloody  fluid;  it  will 
also  be  seen  that  the  under  edges  of  the  erosion 
or  perforation  in  the  cartilage  are  separated  to 
some  extent  from  the  subjacent  bone,  from  which 
they  readily  peel  off,  and  that  they  are  bevilled  off 
towards  the  aperture.    (Erichsen,  op.  cit.) 

"  When  the  primary  attack  is  in  osteitis,  the 
cartilage  undergoes  the  process  both  of  degeneration 
and  inflammation.  In  anicuL.r  diseases  thus  com- 
mencing (says  Mr.  Barwell)  it  is  to  be  remembered, 
that  generally  only  one  of  the  bones  firming  the 
joint  is  primarily  affected;  moreover,  it  is  seldom 
so  extensively  diseased  that  the  whole  surface 
whereon  the  cartilage  rests,  undergoes  morbitl 
action  at  the  same  time.  Now,  the  first  effect  of 
an  osteitis  upon  the  cartilage  is,  in  most  instances, 
a  cessation  of  its  supply  of  nutriment,  hence  '\ 
rapid  degeneration  and  detachment,  with  its  arti- 
cular lamella,  from  the  inflamed  portion  of  the 
bone.  Around  the  spots  where  such  degeneration 
takes  place,  the  cartilage  will  not  thus  be  killed 
as  it  were,  by  starvation,  but  will  become  inflamed 
and  ulcerated.  The  cartilages  covering  tlie  bone 
which  still  remains  normal,  will,  when  the  other 
joint  textures  become  inflamed,  participate  in  the 
inflammation,  just  as  they  do  in  synovitis.  Thus 
in  articular  diseases,  commencing  in  one  of  the 
bones,  there  are  two  sorts  of  action  going  on  in  the 
cartilages — inflammation  and  degeneration.  The 
latter  occurs  over  that  portion  of  the  bone  whose 
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inflammation  has  been  so  violent  as  to  cut  off  tlie 
nutrient  supply  ;  the  latter  over  those  portions  less 
powerfully  affected,  and  in  that  cartilage  covering 
the  yet  normal  bone,  to  which  the  action  spreads 
in  the  same  way  as  it  does  to  the  synovial  mem- 
brane. The  cartilage  which  has  suffered  degene- 
ration, and  which  lies  over  the  focus  of  mflammation, 
is  detached  with  the  articular  lamella  by  the  osteifs 
itself,  and  is  frequently  pushed  by  a  collection  ot 
pus,  or  a  growth  of  granulations  into  the  joint- 
cavity,  in  which  it  is  found  lymg  loose  and  fat  y, 
its  formerly  attached  surface  feeling  gntty,  like 
sand-paper,  from  the  adherence  of  osseous  matter. 
(See  BarwcU,  Treatise  on  the  Joitits,  p.  294.) 

3.  Disease  of  cartilage  primarily  comraencmg  in 
itself,  of  the  nature  of  inflammation  and  ulceration. 

 This  primary  change  is  attributed  to  the  action  of 

its  own  vessels;  this  is  the  opinion  of  SirB.  Brodie, 
Liston,  and  Mayo,  all  of  whom  have  observed 
true  vascularisation  of  cartilage.    This  condition, 
however,  is  considered  to  be  extremely  rare,  and 
according  to  Mr.  Erichsen  is  certainly  not  one  ot 
the  more  common  forms  of  joint  disease,  seldom 
occurring  except  in  the  more  chronic  stages  ot 
arthritis.    Indeed,  some  writers  altogether  deny 
that  any  change  whatever  commences  m  Wie  car- 
tilages as  a  primary  stage  of  disease.    On  tins 
point  Mr.  Barwell  observes,—"  Most  works  on 
diseases  of  the  joints  contain  a  part  devoted  to 
those  maladies  which  have  their  especial  seat  in 
the  cartilages;  and  yet  nothing  can  be  more  sure 
than  that,  of  all  the  joint  diseases  which  fall  under 
the  surgeon's  notice,  not  one  originates  m  the  car- 
tilage    It  has  been  seen  that  an  inflammatory 
action  commencing  in  the  synovial  membrane,  or 
in  the  bone,  will  spread  to  the  cartilage  and  set 
up  an  ulceration  of  that  structure;  it  is  also  well 
known  that  in  the  dead-house  and  dissecting-room 
we  frequently  find  breaches  of  continuity  in  various 
articular  cartilages  which  were  accompanied  by 
no  symptom  during  life.  The  joints  in  which  such 
conditions  are  found   have  been  perfectly  free 
from  any  pain  or  any  diminution  of  mobility,  and 
the  neighbouring  tissues  have  been  perfectly  un- 
touched by  any  disease  whatever.    Thus  we  come 
to  the  inevitable  conclusion,  that  disease  confined 
to  the  cartilage  gives  rise  to  no  symptoms;  and  we 
must  ask  whether  disease,  which  has  commenced 
elsewhere  and  passes  to  the  cartilage,  may  give 
any  sign  whereby  we  can  tell  whether  or  no  the 
cartilage  be  diseased." 

subject  is  further  discussed  by  Mr.  Barwell  but 
we\hink  his  question  will  be  best  answered  by 
the  followinff  observations  of  Mr.  rime  . 

"  Destrucin  of  the  substance  of  cartilage  may 
take  place  without  the  slightest  trace  of  disease  m 
oth  restructures,  and  as  the  result  of  actions  con- 
fined  to  the  cartilage  itself;  in  which  nee 
it  is  said  to  be  original  or  prtmary;  or  ^^  ^^^J  ^^ 
the  consequence  of  acute,  chronic,  or  bc^oJu bus 
synovitis,  or  of  inflammat^ion  of  the  PO^;^ 
to  which  the  cartilage  adheres,  or  ot  f  ^ 

generation  of  the  joint-ends  o^""^'  f  „ 
called  sccondar;^.    The  destraction  ^^'  'l^^^y 
either  original  or  secondary;  it  may  f 
rapid  or  very  slow,  constituting  acute  or  chro  c 
destruction ;  U  may  be  limited  or  extensive ;  it  may 
be  superficial  and  limited,  or  sup^ff^^  ""f^^^f " 
sive;  or  it  may  go  through  the  whole  t  »cl^ness  of 
part  of  the  cartilage,  and  thus  penetrate  to  the  bone. 
Though  it  most  frequently  commences  on  tlie  iree 


surface,  it  may  commence  in  the  middle  of  the 
substance  of  the  cartilage,  or,  if  it  proceed  from 
disease  of  the  bone,  on  the  attached  surface.  It 
may  be  unattended  with  the  slightest  vestige  ot 
disease  of  the  synovial  membrane  or  bone  ;  it  may 
even  be  cured  by  the  unassisted  efforts  of  nature, 
without  the  occurrence  of  any  exudation,  by  the 
formation  of  a  fibro-nucleated  membrane  from  the 
substance  of  the  cartilage  itself;  or  it  may  be  an 
accompaniment  of  disease  of  the  synovial  membrane 
or  bone,  ending  in  total  destruction  of  the  joint. 
It  is  very  remarkable  that  in  all  these  varieties, 
the  structural  changes  in  the  cartilage  are  found, 
on  microscopical  examination,  to  be  similar,  con- 
sisting in  changes  in  the  structure  and  arrangement 
ofthe  cells,  and  alterations  in  the  hyaline  substance. 

(See  Prin.  and  Prac.  of  Surgery,  ed.  2,  p.  426.) 

The  investigations  of  Rainey,  of  Goodsir,  and 
of  Redfern,  have  proved  that  cartilage,  like  other 
extravascular  tissues,  is  subject  to  other  transforma- 
tions, independent  of  the  prolongation  of  vessels 
into  it  As  was  first  pointed  out  by  Goodsir,  de- 
struction of  cartilage  is  always  accompanied  by  en- 
largement,changcofform,andirregulararrangement 

of  the  cells.     They  become  larger,  rounded,  or 
oviform;  and  instead  of  two  or  three  nucleated 
cells  in  their  interior,  contain  a  mass  of  them.  Xlie 
enlarged  corpuscles  at  the  surface  burst  and  dis- 
charge their  contents,  so  that  the  disintegi'ated 
surface  presents  a  series  of  cavities.    The  matrix 
of  the  cartilage  now  softens,  and,  accordmg  to  Red- 
fern,  splits  up  into  fibres  or  bands,  which  become 
nucleated.     The  nuclei  become  elongated  and  in- 
corporated with  the  fibres  of  the  split-up  hyaline 
substance:  and  this  is  one  of  the  most  remarkable 
transformations  of  the  nuclei  which  have  as  yet 
been  observed.    A  species  of  fatty  degeneration 
also  takes  place  in  the  nuclei,  as  pointed  out  by 
Rainev;  they  become  converted  into  fatty  granules 
and  into  fat-globules.    Their  conversion  into  drops 
of  oil  was  first  described  by  Mr.  William  Adams, 
in  1846,  in  Mr.  South's  translation  of  Chelius 
Surgery.    (See  Trans.  Path.  Soc.  vo  .  ii.)  Ihis 
fatty  degeneration  of  cartilage  is  justly  considered 
a  result  of  defect  of  nutrition,  and  he  ps  to  so  ten 
and  break  down  the  structure  of   he  cartilage. 
Sometimes  the  cartilage  is  infiltrated  by  amorphmis 
animal  mineral  matter,  chiefly  salts  of  hnie,  and 
these  are  occasionally  seen  in  the  eel  walls.  In 
Ire  advanced  stages  of  disease  of  cartilage  masses 
of  porcellaneous  deposit  are  found  attached  to  e 
ends  of  the  bones  in  plates  and  layers,  taking  the 
place  of  the  eroded  cartilage.    Such,  then,  are  he 
changes  which  cartilage  undergoes  ;  and  for  furt  lei 
information  on  the  subject  we  must  refer  to  the 
writings  of  the  authors  whose  names  we  have 

We'now  come  to  speak  of  another  set  of  changes 
whicli  produce  a  soft,  pulpy,  and  vascular  fibro- 
plastic deposit  of  a  greyish,  ashy,  or  rcddish-bro«i 
colour,  with  whitish  streaks  of  a  firmer  material 
running  through  it  in  various  directions,  and  which 
takes  Uie  place  of  the  cartilage  that  has  been 
removed,  or  that  has  undergone  fibro-cellular  de. 
generation.    On  examination  under  ''-^  ^ 
this  will  be  found  to  be  composed    Pl^^  "'f^I 
with  cartilage  cells  intermixed,  and  ^v>th  the  s  bja 
cent  bone  in  a  state  of  disintegration  and  so  tening. 
T  is  ondition  of  joints  Mr.  Enchscn  belie^-es  to 
be  analogous  to  the  "  pulpy  degeneration  ot  the 
synovial  membrane  "  of  Sir  Benjamin  Brodie,-an 
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opinion  in  which  we,  in  common  with  many  others, 
are  fully  disposed  to  concur.  This  material  lias 
been  carefully  exiimined  by  Mr.  Erichsen,  in  an 
elbow-joint  which  he  excised,  and  the  morbid 
appearances  were  so  characteristic  that,  he  observes, 
they  may  he  taken  as  the  type  of  this  peculiar 
morbid  condition,  which  he  has  since  repeatedly 
met  with  in  other  articulations  besides  the  elbow, 
more  particularly  those  of  the  fingers  and  the  knee, 
and  which  always,  he  believes,  constitute  an  incur- 
able form  of  disease.  He  has  met  with  this  con- 
dition only  in  instances  in  which  the  'articular 
affection  has  been  of  very  old  standing,  and  has 
fallen  into  a  truly  chronic  state. 

In  the  following  account  of  the  pulpy  degenera- 
tion of  the  synovial  membrane  of  Sir  B.  Brodie,  it 
will,  of  course,  now  be  understood  tiiat  the  disease 
occasionally  commences  in  the  cartilage  itself  pri- 
marily, as  already  mentioned,  but  we  will  not 
alter  Sir  Benjamin's  account  of  it.] 

"The  disease  originates  in  the  synovial  mem- 
brane, which  loses  its  natural  organisation,  and 
becomes  converted  into  a  thick  pulpy  substance, 
of  a  light  brown,  and  sometimes  of  a  reddish- 
brown,  colour,  intersected  by  v/hite  membranous 
lines,  and  from  ;J  to      of  an  inch,  or  even  more 
than  an   inch,  in  thickness.     As  this  disease 
advances,  it  involves  all  the  parts  of  which  the 
joint  is  composed,  producing  ulceration  of  the 
cartilages,  caries  of  the  bones,  wasting  of  the  liga- 
ments, and  abscesses  in  different  places.  The 
complaint  has  invariably  proved  slow  in  its  pro- 
gress, and  sometimes  has  remained  nearly  in  an 
indolent  state  for  many  months,  or  even  for  one  or 
two  years  ;  but "  (says  Sir  Benjamin  Brodie)  "  I 
have  never  met  with  an  instance  in  which  a  real 
amendment  was  produced  ;  much  less  have  I  known 
any  in  which  a  cure  was  effected."    (See  Med. 
Chir.  Trans,  vol.  iv.  p.  220,  &c.)    The  whole,  or 
nearly  the  whole,  of  the  synovial  membrane  has 
always  been  found  affected ;  though  if  a  very  early 
examination  were  made.  Sir  B.  Brodie  conceives 
that  this  might  not  be  the  case;  and  in  one  ex- 
ample he  found  only  a  half  of  the  membrane  thus 
altered,  while  the  rest  was  of  its  natural  structure. 
{Path,  and  Surg.  Ohs.  p.  94.)     This  gentleman 
further  acquaints  us,  that  the  preceding  affection 
of  the  synovial  membrane  is  rarely  met  with 
except  in  the  knee  ;  that  he  has  never  known  an 
example  of  it  in  the  hip  or  shoulder;  that  it  is 
peculiar  to  the  synovial  membrane  of  the  joints; 
that  he  has  never  known  an  instance  of  it  in  other 
serous  membranes,  nor  even  in  the  synovial  mem- 
branes, which  constitute  the  bursse  mucoste  and 
sheaths  of  tendons;  and  that  it  generally  takes 
place  in  young  persons,  under  or  not  much  above 
the  age  of  puberty.    In  fact.  Sir  B.  Brodie  has 
not  met  with  more  than  one  instance  in  which  it 
occurred  after  the  middle  period  of  life.  Mr. 
Hodgson,  of  Birmingham,  met  with  one  example 
of  it  in  the  ankle,  and  another  in  one  of  the  joints 
of  the  fingers.  [Mr,  Pirrie,  of  Aberdeen,  possesses 
a  well-marked  example  of  the  disease  affecting 
the    synovial  membrane  of  the  shoulder-joint, 
which  ho  took  from  a  male  subject  in  the  anato- 
mical rooms  of  the  university.  (See  Prin.  and  Pnw 
ofSuryery,  ed.  2,  p.  422.)]    «  In  the  origin  of 
this  disease  there  is  a  slight  degree  of  stiffness 
and  tumefaction,  without  pain,  and  producing 
only  the  most  trifling  inconvenience.  These 
symptoms  gradually  increase  :  at  last  the  joint 
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scarcely  admits  of  the  smallest  motion,  the  stiffness 
being  greater  than  where  it  is  the  consequence  of 
simple  inflammatiiin.  The  form  of  the  swelling 
boars  some  resemblance  to  that  in  cases  of  inflam- 
mation of  the  synovial  membrane,  but  it  is  less 
regular.  The  swelling  is  soft  and  elastic,  and  gives 
to  the  hand  a  sensation  as  if  it  contained  fluid. 
If  only  one  hand  be  employed  in  making  the 
examination,  the  deception  may  be  complete,  and 
the  most  experienced  surgeon  may  be  led  to  sup- 
pose there  is  a  fluid  in  the  joint  when  there  is 
none  ;  but  if  both  hands  be  emploj'ed,  one  on 
each  side,  the  absence  of  fluid  is  distinguished 
by  the  want  of  fluctuation. 

"  The  patient  experiences  little  or  no  pain,  until 
abscesses  begin  to  form  and  the  cartilages  ulcerate, 
and  even  then  the  pain  is  not  so  severe  as 
where  the  ulceration  of  the  cartilages  occurs  as  a 
primary  disease ;  and  the  abscesses  heal  more 
readily  and  discharge  a  smaller  quantity  of  pus 
than  in  cases  of  this  last  description.  At  this 
period  the  patient  becomes  affected  with  hectic 
fever,  loses  his  flesh,  and  gradually  sinks,  unless 
the  limb  be  removed  by  an  operation."  {Med. 
Chir.  Trans,  vol.  v.  p.  251 — 2.)  In  the  majority 
of  cases  Sir  Benjamin  Brodie  believes,  that  the 
gradual  progress  of  the  enlargement,  the  stiffness  of 
the  joint  without  pain,  and  the  soft  clastic  swelling 
without  fluctuation,  will  enable  the  practitioner 
readily  to  distinguish  this  from  all  other  diseases 
of  the  joints.  However,  when  the  diseased  syno- 
vial membrane  happens  to  be  distended  with  a 
quantity  of  turbid  serum  and  flakes  of  coagulable 
lymph,  the  complaint  somewhat  resembles,  in  its 
feel  and  appearance,  that  stage  of  common  inflam- 
mation of  the  synovial  membrane,  where  this  part 
is  left  thickened,  and  more  or  less  distended  with 
coagulable  lymph  ;  but  the  impossibility  of  reliev- 
ing the  former  case  by  the  same  means  which  cure 
the  latter,  and  due  attention  to  the  history  of  the 
disease,  will  prove  the  difference  between  them. 
{Path,  and  Surg.  Ohs.  p.  87,  ed.  3.) 

In  its  early  stage,  by  means  of  rest,  attention 
to  the  general  health,  and  cold  lotions,  the  disease 
may  be  stayed,  but  Sir  Benjamin  Brodie  has  never 
known  it  to  be  cured.  After  dwelling  upon  the 
partial  benefit  of  treatment,  he  says  : — "  But  no 
method  with  which  I  am  acquainted  is  capable  of 
doing  more  than  somewhat  checking  the  progress, 
and  somewhat  relieving  the  symptoms  of  the  com- 
plaint. In  every  case  of  which  I  have  had  an 
opportunity  of  seeing  the  termination,  the  ulcera- 
tion of  the  cartilages,  the  formation  of  abscesses  in 
the  cavity  of  the  joint,  and  the  consequent  disturb- 
ance of  the  patient's  general  health,  have  ulti- 
mately rendered  the  amputation  of  the  limb  neces- 
sary in  order  to  preserve  the  patient's  life.  At 
this  period,  therefore,  the  surgeon  is  called  upon 
to  reconinieiid  and  urge  an  operation;  but  at  an 
earlier  period  it  is  a  matter  of  choice  with  the 
patient,  whether  he  will  live  with  the  incumbrance 
of  a  useless  limb  till  the  advanced  stage  of  the 
disease  renders  its  removal  imperative,  or  whether 
he  will  submit  to  the  loss  of  it  before  the  absolute 
necessity  for  losing  it  exists."  {Path,  and  Surn. 
Ohs.  ed.  5.) 

In'  speaking  of  this  form  of  disease  of  the  joints, 
Mr.  Pirrie  observes  that  he  has  found  it  necessary 
to  amputate  in  every  instance  which  has  come 
under  his  observation  ;  he  agrees  with  Sir  Benja- 
min Brodie,  therefore,  in  considering  it  incurable, 
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— an  opinion  which  is  now  the  prevalent  one 
amongst  surgeons  generallj'.  It  is  this  pecu- 
liar form  of  disease  of  the  joints  in  which  some 
surgeons  advocate  the  practice  of  excision, — an 
operation  that  shall  be  noticed  further  on.  (See 
Excision  of  Joints.)  Wc  may  here  again  refer 
to  the  researches  of  Mr.  Aston  Key  on  the  ulcera- 
tion of  cartilage  as  an  independent  disease  from 
osseous  01-  synovial  inflammation.] 

After  briefly  adverting  to  the  removal  of  the 
cartila"e  from  the  heads  of  the  bones  m  old  per- 
sons, and  the  frequent  substitution  of  an  ivory 
deposit  for  it,  Mr.  Key  notices  that  form  of  ulce- 
ration of  cartilage  which  commences  on  the  surface 
of  it  attached  to  the  bone.    According  to  his  re- 
searches, there  are  two  varieties  in  which  this 
secondary  absorption  of  cartilage  takes  place,— one 
chronic,  the  other  acute  ;  but  he  remarks,  that  in 
the  process  of  ulceration  the  same  passive  condi- 
tion of  the  cartilage  may  be  observed  as  in  that 
which  commences  within  the  cavity  of  the  joint. 
When  the  cartilage  begins  to  give  way,  vessels, 
he  says,  may  be  seen  shooting  towards  it,  and 
they  accumidate  in  sufficient  number  to  form  a  vas- 
cular tissue,  covering  the  attached  surface  of  the 
cartilage.  He  has  never  examined  a  joint  in  which 
disease  appeared  to  have  begun  in  the  cancelh,  and 
in  which  ulceration  commenced  on  the  surtace  ot 
the  cartilage  within  the  joint.     The  ulceration 
having  at  length  opened,  or  nearly  so,  on  that 
surface,  the  synovial  membrane  becomes  luflamed, 
and  the  ulceration  is  then  forwarded  by  a  similar 
process  commencing  at  the  edge  of  the  cartilage, 
by  means  of  the  synovial  membrane,  and  a  newly 
developed  vascular  structure.     (See  C.  Aston  Key 
in  Med.  Chir.  Trans,  vol.  xviii.  art.  9.) 

In  the  nineteenth  volume  of  the  same  work,  Mr. 
Key  endeavours  to  point  out  the  difference  between 
the  foregoing  process,  by  which  the  absorption  of 
cartilage  is  accomplished  in  certain  forms  of  disease, 
and  ulceration  of  the  same  texture.    The  latter  is 
described  as  commencing  in  the  cartilage  itselt, 
which  becomes  broken  up  and  converted  mto  a 
purulent  mass,  that  mixes  with  the  synovia,  and 
irritates  the  synovial  membrane,  so  as  to  excite 
inflammation,  and  ultimately  suppuration  and  ulce- 
ration.   It  appeared  to  Mr.  Key  that  ulceration  of 
cartilage  is  a  much  less  frequent  occurrence  than 
absorption  through  the  intervention  of  the  mem- 
brane.   He  does  not  remember  to  have  examined 
a  joint  that  had  been  the  subject  of  ordinary 
chronic  inflammation,  in  which  this  membrane 
was  not  found  more  or  less  developed.    Nor  has 
he  seen  an  instance  of  chronic  inflamniat.on  in  the 
early  stage  of  strumous  disease,  m  which  degene- 
ration or  ulceration  of  the  cartilage  existed  as  the 
primary  action.  Nature  seems  to  him  to  endeavour 
L  lonj  as  she  can  to  remove  the  cartilage  bj 
absorption,  in  order  to  prevent  the  "ecess  ty  ot 
suppuration;  for  primary  ulceration  o    c  ge 
leads  to  the  formation  of  abscess.  breau^^^ 
up  of  the  tissue  of  the  cartilages  is  ^q"  V'tkn  o 
the  suppurative  process  in  softer  ™ 
a  product  that  must  be  got  rid  of.     ^  '  ^  ^  '     ' ' 
membrane  is  irritated,  and  ^^f  ^^J^ 

is  the  result.  In  absorption  of  the  an.  age 
through  the  intervention  of  the  "'f ' 
puration  is  not  a  necessary  attendan  ,  and  we 
sometimes  find  the  whole  process  completed  w  h- 
out  abscess.  But  when  the  membrane  is  wanting, 
ujjpuration  follows  aooner  or  later. 


It  further  appeared  to  Mr.  Key  that  the  diseases 
in  which  the  texture  of  cariilage  primarily  under- 
goes ulceration,  are,  for  the  most  part,  acute  from 
their  commencement.     Thus,  the  inflammation 
that  follows  wounds  of  joints  often  leads  to  rapid 
ulceration  of  the  cartilage,  and  burrowing  abscess. 
The  cartilage  is  often  found  to  be  extensively  de- 
stroyed, and  the  bone  laid  bare,  witliout  any  ap- 
pearance of  a  membrane  for  the  purpose  of  absorp- 
tion.   The  remaining  cartilage  sometimes  exhibits 
diiTerent  stages  of  approaching  disorganisation  ;  in 
some  parts  retaining  its  natural  form,  consistence, 
and  appearance  ;  in  others  being  soft  and  spongy, 
or  even  pulpy;  and  in  those  parts  most  advanced 
towards  ulceration,  the  fibres  of  the  cartilage  can 
be  seen  to  separate,  and  here  and  there  flakes  appear 
to  be  almost  detached.    Not  unfrequently  chronic 
inflammation  of  the  synovial  membrane,  attended 
with  absorption  of  the  cartilage,  becomes  acute,  and 
leads  to  the  ulceration  and  quick  disorganisation  of 
the  joint.    Here  both  ulceration  and  absorption  are 
seen  to  operate. 

In  chronic  affection  of  the  semi-lunar  cartilages, 
the  softening  of  the  fibro-cartilaginous  texture,  and 
its  gradual  conversion  into  a  puriform  mass,  may 
be  observed  in  every  stage. 

Another  form  of  inflammation,  attended  with 
primary  ulceration  of  cartilage,  occurs  in  cachectic 
subjects,  and  assumes  the  character  of  acute  rheu- 
matism.   It  often  follows  subacute  abscesses  in 
different  parts,  and  attacks  more  than  one  joint. 
{C  Aston  Key,  in  Med.  Chir.  Trans,  vol.  xix.  p. 
1 34,  d  seq.)    [This  form  of  disease  is  the  peculiar 
Inflammation  of  Joints  of  Mr.  Coulson,  described 
further  on,  the  result  of  pysemia.  (See  PyjJMiA.)] 
Notwithstanding  the  results  of  Mr.  Key's  in- 
vestigations, Sir  Benjamin  Biodie  still  finds  abun- 
dant°evidence  that  the  explanation  of  the  former 
gentleman  will  not  admit  of  a  general  application  ; 
and  "  that  the  absorption  of  the  cartiliige,  com- 
mencing on  the  surface  towards  the  cavity  of  a  joint, 
may  take  place  under  such  circumstances  that  it 
cannot  be  supposed  to  be  the  result  of  any  other 
agency  than  that  of  the  vessels  of  the  cartilage 
itself"    For  the  facts  in  confirmation  of  this  state- 
ment I  must  refer  to  Sir  Benjamin  Brodie's  publi- 
cations.   (See  Path,  and  Surg.  Obs.  on  the  Joints, 
ed.  3.     And  a  paper  by  Mr.  Mayo,  Med.  Chir. 

Trans,  vol.  xi.)  ,  .    .    r  .u  j- 

[Repair  of  cartilage— The  subject  of  the  di- 
seases of  articular  cartilage,  and  their  mode  of  repair, 
has  received  much  attention  at  the  hands  of  Mr. 
Redfern.  His  researches  have  been  devoted  to 
the  consideration  of  the  healthy  and  morbid  nutri- 
tion of  these  structures,  and  to  the  mode  of  healing 
of  wounds  in  articular  cartilage  (which  we  have 
previously  adverted  to),  and  on  the  analogy  wnich 
exists  between  diseases  of  this  tissue  and  inHara- 
mation  and  ulceration  of  other  textures. 

It  will  be  sufficient  for  our  purpose  to  give  Mr. 
Redfern's  conclusions  on  this  interesting  subject. 
He  thinks  that  the  demonstration  has  been  fully 
made,  that  every  morbid  action  which  takes  place 
in  the  structure  of  cartilage  is  referable  to  an  ab- 
normal nutrition  of  its  texture,  and  in  so  far  aU 
these  morbid  actions  resemble  inflammation  They 
differ  from  it,- 1st,  in  not  being  attended  w  l 
exudation,  because  the  texture  lu  which  tl'cyoc  ur 
contains  no  blood-vessels;  and  2nd,  m  not  giving 
rise  to  pain  on  account  of  the  absence  of  ""  ves  ^ 
If,  therefore,  inflammation  be  merely  a  process 


of  iibnormal  nutrition,  it  takes  place  in  eai'tilaginous 
as  well  as  in  other  textures  ;  but  if  we  include  cxii- 
(lation  as  an  essential  phenomenon  of  inflammation, 
it  never  affects  the  hum.an  articular  cartilage,  which 
contains  no  blood-vessels  and  presents  no  exudation 
ill  disease. 

So  with  ulceration :  if  we  are  to  separate  the 
softening,  degeneration,  and  ejection  of  tissue  in 
the  formation  of  an  ulcer,  from  the  exudation,  — 
which  is  an  almost  constant  attendant  on  this  pro 
cess  iu  vascular  tissues,  and  forms  cicatrices  in 
them, —  then  ulceration  in  cartilage  and  in  other 
tissues  is  identical,  though  the  method  by  which 
ulcers  heal  in  the  two  forms  of  texture  is  altogether 
different;  if,  on  the  other  hand,  we  include  in  the 
term  ulceration  the  production  of  exudation  and  its 
transformation  into  the  tissue  of  the  cicatrix,  then 
it  is  equally  clear  that  ulceration  in  cartilage  and 
in  vascular  tissues  differs  in  the  occurrence  of 
those  phenomena  in  the  latter  case  and  not  in  the 
former. 

Finally,  Mr.  Redfern  calls  attention  to  the  fol- 
lowing conclusions:  —  1st.  Wounds  in  articular 
cartilages  heal  perfectly  by  the  formation  of  fibrous 
tissue  out  of  the  cut  surfaces.    2iid.  The  fibrous 
cicatrix  consists  of  white  and  yellow  fibres,  which 
are  formed  out  of  the  inter-cellular  substance  of  the 
cartilage,  and  out  of  the  nuclei  of  its  cells  respec- 
tively,   3rd.  Articular  cartilages  disappear  after 
amputation  at  the  joints,  either  by  being  trans- 
formed into  fvbrous  tissue,  which  is  mixed  with 
that  of  the  cicatrix,  or  by  slow  ejection  of  their 
tissue  into  a  newl3--completed  s}'novial  sac.  4th. 
Ulceration  in  articular  cartilages  differs  from  that 
in  other  tissues,  in  neither  being  accompanied  bv 
extadation  nor  attended  with  pain, —  difference's 
which  depend  on  the  absence  of  vessels  and  nerves. 
5th.  Ulcers  in  articular  cartilages  heal  by  trans- 
formation of  the  surrounding  cartilage  tissue  into 
fibre,  but  those  occurring  in  other  textures  are 
cured  by  the  formation  of  a  cicatrix  and  of  newly- 
exuded  blood  plasma.  6tb.  Inflammation,  regarded 
as  a  process  of  abnormal  nutrition,  attended  with 
changes  in  the  blood  and  blood-vessels,  including 
exudation  as  an  essential  phenomenon,  does  not 
occur  in  articular  cartilages  in  man,  simply  because 
tbese  textures  contain  no  blood-vessels.    7th.  The 
■whole  diseased  states  of  cartilage  are  referable  to  a 
■changed  or  abnormal  nutrition  of  the  texture,  and 
to  this  alone  ;  when  unaccompanied  by  disease  in 
other  textures,  they  produce  no  pain  or  other 
symptoms  by  which  they  can  be  recognised,  and 
have  much  less  surgical  importance  than  they  have 
for  many  years  been  supposed  to  possess.  (See 
lied/em,  in  Edin.  Monthly  Jour.  Sept.  1051.) 

When  the  cartilages  are  eroded  or  destroyed, 
the  joint  may  become  ankylosed  by  connection  of 
the  articular  ends  of  the  bones,  the  intervening 
spaces  becoming  filled  up  with  fibro-collular  mate- 
rial which  forms  a  kind  of  cicatricial  adhering 
medium.  In  other  instances  the  eroded  cartilnge 
13  rep  aced  by  porcellaneous  deposit,  and  now  and 
then  the  exposed  or  dsseous  surfaces  unite  by  bone 
becommg  fused,  as  it  were,  into  one  another.  This 
constitutes  the  bony  or  immovable  ankylosis  of 
some  writers.  Pathologists  now  assert  that  in  no 
instance  does  cartilage  become  regenerated  when 
once  It  has  been  destroyed. 

The  <m,to«i<  of  aciUe  arthritis  must  be  com- 
menced by  the  adoption  of  the  most  perfect  and 
com^pletc^^rest,  for  experience  has  pr'oved  thai 
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will  prove  of  little  aval 
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all  subsequent  treatment 
The  limb,  therefore, 


should  be  supported  in  an  easy  position  upon  pill 
lo\vs,  or  laid  upon  a  well  made  and  softly  padded 
splint ;  at  the  same  time  blood  should  be  freely 
taken  away  by  cupping  or  leeching  the  affected 
part,  and  this  local  depletion  must  be  followed 
b)^  assiduous  fomentations.    The  choice  of  these 
will  be  left  to  the  surgeon.    In  the  acute  stage 
of  the  disease  it  is  recommended  to  give,  inter- 
nally, the  remedy  from  which  it  is  believed  that 
the  most  essential  service  may  be  derived,  namely-, 
calomel  and  opium  (grs.  ij.  and  gr.  \)  every  four  or 
six  hours,  whilst  at  the  same  time  a  strict  anti- 
phlogistic regimen  is  persevered  in.  After  the  vio- 
lence of  the  symptoms  has  been  subdued,  and  the 
disease  has  assumed  a  chronic  subacute  form,  the 
joint  may  be  repeatedly  blistered;  but  in  many 
instances  most  benefit  will  be  derived  by  the  ap- 
plication of  the  actual  cautery.    This  agent,  when 
properly  applied,  according  to  the  experience  of 
Mr.  Erichsen  and  others,  yields  much  more  cer- 
tain and  successful  results  than  any  other  form 
of  counter-irritation.    We  have  seen  it  applied 
on  numerous  occasions,  and  it  has  been  extensively 
employed  in  France  for  many  years.    The  patient 
being  placed  under  the  influence  of  chloroform,  a 
cauterising  iron  heated  to  a  white  red  heat  should 
be  rapidly  drawn  over  the  diseased  articulation  in 
a  series  of  parallel  lines,  across  which  an  equal 
number  of  cross  bars  are  again  drawn,  so  as  to 
char,  but  not  destroy,  the  true  skin.    A  good  deal 
of  inflammatory  action  is  thus  set  up,  followed  by 
slight  suppuration.    When  this  has  subsided,  the 
application  of  the  hot  iron  maj',  if  necessary,  be 
repeated  ;  in  this  way  the  deep,  enduring  pain 
will  usually  be  readily  removed,  and  suppuration 
of  the  joint  may  be  averted.    For  counter-irri- 
tants to  be  of  any  use,  it  is  recommended  to  em- 
ploy them  before  suppuration  has  set  in  ;  Mr. 
Erichsen  believes  that  it  is  only  torturing  the  pa- 
tient unnecessarily  to  have  recourse  to  th^se  agents 
when  once  pus  has  formed  in  the  articulation.  In 
order,  however^  that  full  benefit  should  be  derived 
Irom  this  plan  of  treatment,  it  must  be  persevered 
in  steadily  for  a  considerable  length  of  time,  and 
should  be  conjoined  with  a  moderately  antiphlo- 
gistic and  alterative  treatment.    With  this  view 
the  bichloride  of  mercury,  in  doses  of  one-twelfth  to 
one-eightliofagrain,  maybe  advantageously  given 
with  the  compound  decoction  of  sarsaparilla  or  if 
there  be  much  debility,  with  the  compound  tincture 
of  bark;  nourishment,  and  even  stimulants,  being 
conjoined  with  it,  in  proportion  to  the  advance  of 
the  debility.    When  suppuration  has  taken  place 
in  the  joint,  more  particularly  if  the  skin  covering 
It  be  reddened  at  any  one  part,  the  abscess  should 
be  freely  opened  by  one  or  two  lateral  incisions 
extending  fairly  into  the  joint,  so  as  to  afford  a  free 
exit  lor  the  pus.  In  some  cases,  even  when  abscess 
has  formed,  the  joint  being  perfectly  loose  and  grat- 
ing, by  perseverance  in  proper  treatment,  both  local 
and  constitutional,  a  good  and  useful  limb  may  be 
left;  and  although  there  be  mobility  and  grating, 
provided  there  be  no  sign  of  abscess  the  surgeon 
should  never  despair  of  obtaining  a  satisfactory  re- 
sult.   (See  Erichsen,  Science  arid  Art  of  Surncni 
ed.  2,  p.  C8(i.) 

The  prognosis  is  more  unfavourable  when  an  ab- 
scess has  formed  in  such  large  joints  as  the  knee 
or  hip,  or  in  those  which  are  important  to  life 
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such  as  the  articulations  of  the  vertehra;.  When 
the  articular  ends  of  the  long  bones  arc  affected, 
and  cades  and  necrosis  are  complicating  and  keep- 
in"  up  the  disease,  it  is  seldom  that  the  joint  can 
recover  itself.    When  the  articulation  is  very  si- 
nuous, as  in  the  carpus,  or  ^vhen  a  number  of  small 
■loints  communicate  with  one  another,  if  not  duec  y 
by  synovial  membrane,  at  all  events  indirectly 
throiK'h  the  medium  of  ligament  and  fibrous  tissue, 
as  in  the  tarsus,  a  cure  can  scarcely  be  anticipated 
In  all  these  cases,  hectic  and  great  constitutional 
irritation  usually  come  on;  or,  the  joint  becommg 
useless  or  cumbersome,  its  removal  must  be  prac- 
tised either  bv  excision  or  amputation,    i  he  result 
will  at  last,  in  a  great  measure,  depend  upon  the 
state-of  the  bones  that  enter  into  the  conformation 
of  the  joint.    If  these  be  sound,  or  not  primarily 
affected,  and  the  patient's  constitution  have  got 
over  the  effect  of  suppuration  in  the  joint,  ankylosis 
more  or  less  complete  may  be  confidently  looked 
for     But  if  the  articular  ends  of  the  bones  be 
primarily  or  deeply  implicated,  then  excision  or 
amputation  will  be  the  only  alleviation. 

When  an  inflamed  joint  appears  to  be  disposed 
to  undergo  a  cure,  its  repair  by  ankylosis  must  be 
facilitated  by  keeping  it  in  a  proper  posi  ion  such 
as  will  be  most  useful  to  the  patient  in  after-life, 
the  straight  one  for  the  knee  and  hip,  and  the 
•    semi-flexed  for  the  elbow.  Should  it  have  assumed 
a  faulty  position  in  consequence  of  the  surgeon 
neglecting  to  support  it  properly  m  splints  in  the 
early  acute  stage,  the  patient  may  be  anasthet.sed, 
and  the  limb  slowly  and  gently  placed  m  such  a 
position  as  will  be  most  conducive  to  the  patient  s 
after-comfort.    At  the  same  time  it  may  be  useful 
to  strap  the  joint  firmly  in  the  proper  position  m 
the  way  recommended  by  Mr.  Scott  when  it  is 
the  knee  that  is  affected,  or  when  the  hip  or  elbow 
are  implicated,  fixing  it  well  by  means  of  starched 
bandages.    Scott's  plan  of  treatment  consists  m 
spreading  on  pieces  of  lint  the  strong  mercuri..l 
ointment,  to  every  ounce  of  which  a  drachm  of  cam- 
phor has  been  added  ;  strips  of  soap-plaster  spread 
upon  leather  are  then  cut  of  a  proper  length  and 
breadth,  and  the  joint  is  firmly  and  accurately 
strapped  up,  the  limb  having  previously  been  band- 
aged as  high  as  the  joint  that  is  strapped.  This 
dressing  may  be  left  on  for  a  week  or  two 
Sntil  Unloosens  or  gives  rise  to  irritation;  over  the 
whole  a  starched  bandage  may  be  applied.  In 
many  cases  Mr.  Erichsen  has  found  it  advantageous 
to  strap  up  the  joint  with  a  plaster  composed  of 
eainl  Lts  of  emp.  ammon.  cum  hydrarg.,  and  the 
eZ  sap  ni°  o-:  belladonnce.     These  applications 
^ronl/fix  the  joint  and  promote  the  absorption  of 
the  plastic  matter  that  is  deposited  around  it,  but, 
bv  ac  ing  as  gentle  counter-irritants,  remove  the 
Smains  of  the  inflammation  that  may  be  going  on 
within  it.] 

bein  alluded  to  1^^  -'^  -^rfa^TLotS 
>iv  mr  Tlpniamin  Brodie,  iVir.  Asi""  . 
Dyoir  cenjai  nil  ,  Rvstematic  treatise 

and  Benjamin  Bell    but  n    ^.s^^-  ^^^^^^^ 

appeared  ^P™      ^V'""'^^^     1847.  (Treatise  on 
Dublin,  published  his  work  .\, 
meuvJc  Gout,  or  Chrome  J 
all  the  Joints.)    From  it  we  ^-^'^ ,  ^^^^^^^^ 
garth,  of  Bath   described  one  of  '.^s  appearance 
as  "  Nodosit;  of  the  Joints,"  deriving  his  ideas 
from  the  hard  swellings  which  he  observed  around 


several  of  the  smaller  joints.    Cruveilhict  was  the 
next  writer  who  specially  called  attention  to  it,  and 
pointed  out  the  propriety  of  studying,  with  refer- 
ence to  each  other,  its  symptoms  in  the  living  sub- 
ject, and  its  anatomical  characters  in  the  dead.  1  he 
difficulty  of  adapting  some  special  name  was  felt 
by  Dr.  Adams,  equally  with  Haygarth  and  Cru- 
veilhier.    "  Its  symptoms,"  Dr.  Adams  observes, 
"like  those  of  chronic  rheumatism,  are  slow  in 
their  progress,  and  of  a  sub-inflammatory  nature, 
and  the  joints,  large  and  small,  are  the  principal 
seats  of  it;  it  is  therefore  a  '  Chronic  Arthritis,' 
or  '  Chronic  inflammation  of  the  joints,'  partaking 
more  of  the  rheumatic  character  than  of  any  other 
with  which  I  am  acquainted.    With  such  ideas  I 
have  long  since  ventured  to  name  the  disease 
'  aro7iic  Rlieumatic  Arthritis;  and  under  this  head 
have  communicated  to  the  Pathological  Society  (ot 
Dublin)  many  facts  and  observations  on  the  malady; 
and  indeed,  in  this  city  at  least,  I  may  say  that 
the  term  is  now  current  with  the  profession.  {Up. 
oil   p   4.)     This  disease  has  been  carefully  de- 
scribed as  occurring  in  the  hip  by  Dr.  R.  W. 
Smith  of  Dublin,  and  some  valuable  Notes  on  the 
Morbid  Anatomy  of  the  same  disease  in  the  shoul- 
der and  other  joints  have  been  published  by  Mr. 
Edwin  Canton.  {Path,  and  Surg.  Obs.  pp.  1  to  33.) 
We  would  here  also  refer  to  the  minute  examina- 
tion of  the  articular  extremities  in  this  disease 
made  by  Mr.  Wm.  Adams,  published  in  the  drd  _ 
volume  of  the  Transactions  of  the  Pathological  So- 
ciety of  London.  _ 

The  disease  in  the  majority  of  cases  has  been 
preceded  by  an  attack  of  rheumatic  fever,  from  the 
lingering  remains  of  which  the  chronic  rheumatic 
arthritis  has  evidently  sprung.  Exposure  to  cold 
andhumidity,  or  to  night  air;  gouty  diathesis; 
uterine  disorder;  are  causes  of  it.  Sir  B.  Brodie 
observed  it  among  the  upper  servants,  hall-porters, 
and  tall  footmen  of  large  London  houses;  and  Dr. 
Adams  among  the  damply-lodged  and  potato-fed 
peasants  of  Ireland.  It  is  asserted  by  Dr.  Adam, 
to  be  a  very  common  disease  in  Holland  and  he 


observes  that,  so  far  as  he  is  aware 


it  does  not 

"eiis't  inhot  dry  climates.  It  usually  affects  several 
ioints  rarely  a  single  one,  unless  at  the  hip,  and  is 
Sonly  noticed  to  affect  the  joints  syn^vnetrica  ly 
-thus,  the  two  knees,  or  both  hips  nun  be  in- 
volved.' Dr.  Todd  stated  that  it  is  to  be  observ  d 
more  among  the  labouring  poor  than  among  the 
higher  classes.    {On  Gout  and  meumatu<m.) 

Ihronic  rheumatic  arthritis  is  an  active  disea  e 
of  the  bones  and  fibrous  expansions  about  the 
?  int :  it  is  especially  characterised  by  considerable 
ncrease  in  the  size  and  by  alteration  in  the  sha^e 
0  ti  e  osseous  structures,  which  become  porous  m 
some  parts,  porcellaneous  in  others;  by  thickening 
of  Sbro?s  capsule  of  the  joint,  -it^  deposition^ 
of  masses  or  plates  of  bone  in  it,  and  ultimate  de- 
ruct  n  of  tli^  cartilages  and  sy.-vial  membranes 
The  suffering  is  considerable  :  the  disease  greatly 
cHpples  the  Stility  of  the  joint,  at  last  produces  m-. 
complete  ankylosis  of  it,  and    mc'^'^'^^l';-  j 
The  invest  gations  into  the  disease  made  bj  Dr.. 
AdlH^  "how^hat  the  affection  "^^s  early  sUg^ 
is  a  chronic  inflammation  of  ""V'^l 
capsules,  which,  besides  bemgt  nc^en^ 

tended  with  synovial  fluid,  li  s  is  i  ■,^] 
formerly  called  M^ips  nr  i^^^     Ihe  s^no^^^^ 

=X"dl5;Xl^^^Bynovialfimbri.,will 


be  seen  in  the  joint.    As  tlie  disease  advances  the 
redundant  fluid  is  absorbed  ;  and  the  capsular 
membranes  of  the  joints  acquire  a  preternatural 
densitj-.    That  in  the  hip-joint  is  sometimes  one 
and  a  quarter  inches  thick,  and  not  a  vestige  of 
the  round  ligament  will  be  seen;  nor  of  the  long 
tendon  of  the  biceps  or  glenoid  ligament  in  the 
shoulder-joint;  and  all  the  articulations,  great  or 
small,  which  have  been  long  affected,  are  usually 
divested  of  their  cartilages  of  incrustation.  The 
inter-articular  iibro-cartilages  are  also,  with  very 
few  exceptions,  absorbed  when  the  disease  has 
existed  long  in  any  joint   normally  possessing 
them.    This  Dr.  Adams  has  proved  in  the  lower 
jaw,  the  sterno-clavicular  joints,  and  also  in  the 
■wrist.    This  observation  also  applies  to  the  knee- 
joint;  in  every  well  marked  case  of  this  disease  he 
has  observed  absorption  of  the  semi-lunar  cartilages, 
as  completely  as  of  the  cartilages  of  incrustation  of 
the  heads  of  the  bones.    The  fibrous  brim  of  the 
glenoid  cavity  of  the  scapula,  and  of  the  cup  of  the 
acetabulum,  are  altogether  removed  by  the  dis- 
ease. 

The  lateral  ligaments  of  the  ginglymoid  joints 
are  elongated,  from  the  primary  distention  of  the 
capsules  byelFusion;  and  this  accounts  for  a  certain 
degree  of  abnormal  motion  afterwards  sometimes 
present.  This  mobility  is  not  always  observed  in 
advanced  cases,  because  of  the  semi-flexed  state  of 
the  limbs  and  spastic  condition  of  the  muscles.  In 
the  smaller  ginglymoid  joints,  however,  the  liga- 
ments become  so  lax  as  to  permit  of  partial  or  even 
complete  dislocation.  The  capsular  ligament  of 
the  arthrodial  and  enarthrodial  joints  are  also  very 
slow  to  recover  the  efi'ects  of  the  over  distension 
they,  too,  had  undergone  in  the  early  periods  of  this 
disease;  and  these  capsules,  thus  elongated  and  re- 
laxed, also  admit  of  dislocations  of  the  bones. 
These  observations.  Dr.  Adams  further  remarks, 
relative  to  the  displacements  of  the  bones  he  has 
noticed  to  occur  as  the  result  of  chronic  rheumatic 
arthritis  of  long  standing,  do  justice  to  the  sagacity 

of  the  following  observation  of  Haygarth  :  "  As 

the  disease  increases,  the  joint  beconies  distorted, 
and  probably,  in  bad  inveterate  cases,  dislocated." 

Dr.  Adams  describes  the  presence  of  loose  bodies, 
which,  he  says,  are  generally  to  be  found  in  the 
joints  of  patients  who  have  suffered  for  a  long  time, 
and  severely,  under  this  disease.  He  describes  one 
instance  in  which  no  fewer  than  forty-five  of  these 
were  found  in  the  elbow-joint ;  Haller  observed 
twenty  in  the  lower  jaw;  and  Morgagni  twenty-five 
in  the  knee-joint.  We  would  refer  the  reader  to 
a  previous  consideration  of  this  subject  under  the 
head  of  loose  cartilages. 

When  the  disease  has  been  of  long  standing, 
the  removed  cartilage  is  replaced  by  an  ivory-like 
enamel,^  remarkahle  for  its  fine  polish  and  hard- 
ness, "In  the  first  class  joints,  such  as  those  of 
the  hip  and  shoulder,  the  surface  of  the  head  of 
me  temur  or  humerus  becomes,  in  whole  or  part, 
as  smooth  as  an  ivory  ball.    In  the  ginglymoid 

the  removed  cartilage  is  supplied  by  mlans  of 

by  parallel  grooves  hollowed  out  in  the  direction 
of  the  rriovements  of  flexion  and  extension. 

ihe  denuded  bnny  surfaces,  left  by  the  absorn- 
t:on  of  the  cartilages,  become  p.nrtially  worn  away 
by  friction  and  attrition,  and  a  smooth  enamel  is 
formed  by  the  mutual  action  of  the  bones  on  each 
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other.    "  Around  the  articular  surfaces  thus  acted 
upon,  bony  vegetations  arise.    The  heads  of  the 
bones,  thus  enlarged,  and  sometimes  flattened,  get 
the  appearance  as  if  they  had  been  crushed  down. 
The  necks  of  the  humerus  and  femur  become 
gradually  shorter,  from  a  species  of  interstitial 
absorption  they  undergo  ;  and  under  such  circum- 
stances we  can  easily  imagine  that  any  one  not 
familiar  with  these  anatomical  characters  of  this 
peculiar  disease,  might  be  led  to  infer,  when  they 
met  with  them,  that  they  had  before  them  speci- 
mens of  fractures  of  the  anatomical  neck  of  the 
humerus,  or  even  of  an  intra-capsular  fracture  of 
the  cervix  of  the  femur  which  had  been  united  by 
bone."    Dr.  Adams  also  points  out,  that  as  the 
heads  of  the  bones  are  greatly  enlarged  by  this 
disease,  the  cavities  for  their  reception  are  found 
to  be  proportionably  expanded.     In  many  cases, 
these  sockets  are  rendered  much  deeper  than  natural, 
and  in  trthers  they  are  found  shallower  and  other- 
wise deformed.     It  appears,  moreover,  that  the 
peculiar  irritation  of  the  disease  is  not  confined 
merely  to  the  wearing  away  of  the  cartilage,  or 
the  enlargement  of  the  articular /ienf/s  of  the  bones; 
but  that,  in  some  cases,  the  shcifts  and  centres  of 
the  bones  themselves  become  hypertrophied.  (See 
Br.  Adams's  Treatise,  p.  25  to  40.) 

Mr.  Barwell  believes  that  the  morbid  action  in 
this  disease  begins  in  the  bones — that  it  is  in  reality 
a  rheumatic  osteitis.  Mr.  William  Adams  observes 
that  the  cartilage  seems  to  take  the  first  step  in  the 
morbid  process,  becoming  greatly  hypertrophied, 
and  afterwards  ossifying.  A  good. description  of 
the  ultimate  structure  of  this  disease  is  given  by 
Mr.  Barwell,  and  also  by  Mr.  William  Adams, 
but  for  which  we  must  refer  the  reader  to  their 
separate  works ;  and  also  to  Mr.  Pnget's  and  Mr. 
Canton's  writings  for  further  information  upon  this 
subject.  We  shall  now  make  a  few  observations 
upon  this  disease,  as  it  occurs  in  the  various 
articulations. 

In  the  hip,  the  symptoms  generally  partake 
somewhat  of  the  ordinary  characters  of  rheuma- 
tism ;  there  is  some  pain  and  stiffness  about  the 
joint,  increased  at  night,  especially  in  damp  or 
cold  weather  ;  as  the  disease  advances  the  pain  is 
increased  by  walking  or  standing,  and  the  move- 
ments of  the  joints  gradually  become  impaired. 
There  is  much  difficulty  in  bending  the  body 
forwards  from  the  hips;  the  patient  therefore 
cannot  stoop  or  sit  comfortably,  and  is  obliged  to 
keep  the  limb  straightened  in  nearly  a  direct  line 
with  the  trunk.     All  these  symptoms  increase  • 
and  as  the  changes  already  described  take  place' 
in  the  head  of  the  bone,  shortening  of  the  limb 
occurs  to  the  extent  of  an  inch  or  more.  The 
pelvis  also  becomes  oblique,  and  the  shortening 
looks  greater  than  it  is.    The  knee  and  foot  are 
everted,  the  heel  raised,  the  hip  is  flattened  pos- 
teriorly, the  folds  of  the  nates  disappear  ■  but  the 
trochanter  projects,  and  seems  to  be  larger  and 
thicker  than  natural.     Rotation  of  the  limb  is 
extremely  limited,  and  crackling  or  osseous  crepi- 
tation will  be  felt  around  the  joint.    Dr.  R.  W. 
Smith  observes  that  the  lumbar  vertebra;  acquire 
great  mobility  ;  the  thigh  on  the  afl'ected  side  is 
wasted,  but  the  calf  retains  its  natural  size  and 
firmness.      In  the  shoulder  the  symptoms  are 
very  similar  to  those  in  the  hip ;  stiffness  and 
crackling  felt  by  the  patient ;  at  first  effusion, 
and  after  its  absorption  the  shoulder  seems  wasted 
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The  hciid  of  tlie  bone  is  a  little  elevated  and 
advanced,  and  posteriorlj-  a  depression  is  seen  over 
the  posterior  edge  of  the  glenoid  cavity  and  head 
of  the  humerus.  The  elbow  cannot  be  moved 
upwards,  except  by  the  rotation  of  the  scapula  on 
the  trunk.  All  movements  of  the  shoulder  are 
effected  through  the  medium  of  the  scapula  ;  the 
Tvhole  arm  becomes  wasted  and  weak. 

When  occurring  in  the  lower  jaw,  Dr.  R.  W. 
Smith  describes  the  disease  as  mostly  symmetrical, 
and  gives  rise  to  an  enlargement  of  the  condj'les, 
which  can  be  felt  under  the  zygoma,  attended  with 
much  pain  in  opening  the  mouth,  a  sensation  of 
crackling  or  grating  in  the  joint,  and  some  enlarge- 
ment of  the  lymphatic  glands  by  the  side  of  the 
neck.  There  is  much  distortion  of  the  face,  if  one 
side  only  is  affected,  the  affected  side  projecting 
considerably  ;  if  both  joints  are  involved  tlie  chin 
projects,  and  the  entire  jaw  is  drawn  forwards. 

The  knee  is  more  frequently  affected  than  any 
other  joint,  the  ankle  very  rarely  so.  When 
seated  in  the  knee,  the  tibia  gets  a  peculiar  out- 
ward tendency  making  the  knee  fall  inwards,  and 
at  the  same  time  it  is  rotated  outwards.  The 
patella  is  turned  outwards  and  lies  on  the  outer 
condyle.  The  toes  turn  inwards,  excepting 
the  great  toe,  which  is  usually  the  first  affected ; 
it  lies  crossed  over,  and  on  the  back  of  the 
others. 

In  the  treatment  of  this  affection,  but  little 
indeed  can  be  done  to  effect  a  cure.  Rest  and 
the  habitual  application  of  warm  or  stimulating 
plasters  will  afford  relief;  and  in  many  instances 
the  administration  of  the  iodide  of  potassiuni, 
with  sarsaparilla,  will  lessen  the  nocturnal  pain. 
When  it  fails,  the  bichloride  of  mercury  has  been 
recommended,  either  alone,  or  combined  with  the 
iodide  of  potassium.  Dr.  R.  W.  Smith  recommends 
an  electuary  composed  of  guaiacum,  sulphur,  the 
bitartrate  and  carbonate  of  potass,  and  ginger, 
with  a  small  quantity  of  rhubarb  ;  and  Mr. 
Erichsen  offers  his  testimony  in  favour  of  this 
in  some  cases.  When  the  disease,  however,  is 
once  fairly  established,  and  has  assumed  a  very 
chronic  character,  nothing  can  be  done  except  to 
mitigate  the  pain  by  some  such  means  as  those 
recommended,  conjoined  with  rest  and  careful 
attention  to  the  general  health.] 


[Chronic  Strumous  ArlJiriiis  :  ivMte  sivelling,  or 
scrofulous  disease  of  the  joints.— The  signification 
of  the  expression  of  ivliiie  swelling  is  a  very  chronic 
form  of  arthritis,  occurring  in  scrofulous  subjects. 
This  condition  has  not  in  many  cases  any  definitive 
starting-point,  but  appears  slowly  to  supervene 
upon  some  slight  injury,  as  a  twist,  ora  blow,  or 
strain  ;  at  other  times  it  commences  with  a  sub- 
acute synovitis,  assuming  its  peculiar  characters 
by  occurring  in  a  strumous  constitution,  and  is 
especially  liable  to  happen  in  children  and  females. 

The  bones  are  sometimes,  but  not  always, 
primarily  affected,  and  when  this  is  the  case,  as  a 
consequence  ulceration  takes  place  in  the  cartilages 
covering  the  articular  extremities.] 

By  Mr.  Lloyd,  scrofulous  white-swellings  are 
divided  into  three  stages;  the  first  being  that  in 
which  the  affection  is  confined  to  the  bono;  the 
second,  that  in  which  the  external  parts  become 
thickened  and  swelled;  and  the  third  being  what 
he  names  the  suppurative  stage,  attended  with 
ulceration  of  the  cartilages,  inflammation  of  the 


synovial  membrane,  and  abscesses.  {On  Scrofula, 
p.  121.)  It  was  formerly  a  common  notion  that, 
in  white  swellings,  the  heads  of  the  bones  were 
always  enlarged.  Mr.  Russell,  I  believe,  is  the 
first  writer  who  expresses  an  opposite  sentiment, 
and  he  distinctly  declares  that  lie  has  never  heard 
or  laiowJi  of  an  instance  in  which  tlie  tibia  was  en- 
larged from  an  attack  of  white  siuelliyig  (p.  37). 
The  inaccuracy  of  the  opinion  was  afterwards 
pointed  out  by  Mr.  Lawrence  to  the  late  Mr. 
Crowther,  and  the  subject  was  mentioned  in  the 
earliest  edition  of  the  First  Lines  of  the  Practice 
of  Surgery. 

Deceived  by  the  feel  of  many  diseased  joints, 
and  influenced  by  general  opinion,  I  once  supposed 
that  there  was  generally  a  regular  expansion  of 
the  heads  of  scrofulous  bones;  but,  excepting  an 
occasional  enlargement,  which  arises  from  spicula 
of  bony  matter,  deposited  on  the  outside  of  the 
tibia,  ulna,  &c.,  and  which  alteration  cannot  be 
called  an  expansion  of  those  bones,  for  a  long  time 
I  never  met  with  the  head  of  a  bone  enlarged  in 
consequence  of  the  disease  known  by  the  name  of 
white  swelling.    I  was  formerly  much  in  the  habit 
of  inspecting  the  state  of  the  numerous  diseased 
joints  which  were  every  year  amputated  at  St. 
Bartholomew's  Hospital  ;  and  though  I  was  long 
attentive  to  this  point,  my  searches  after  a  really 
enlarged  scrofulous  bone  always  proved  in  vain. 
Nor  was  there  at  that  period  any  specimen  of  an 
expanded  head  of  a  scrofulous  bone  in  Mr.  Aber- 
nethy's  museum.     Some  years  ago,  however,  a 
specimen  of  an  enlargement  of  the  upper  end  of 
the  ulna  was  found  and  shown  to  me  by  Mr.  Stan- 
ley.   Mr.  Langstaff  also  had  in  his  possession  a 
knee-joint  in  which  the  femur  and  tibia  are  much 
expanded,  "the  external  laminae  of  the  bones 
not  being  thicker  than  wlien  the  bones  are  of  their 
natural  size,  and  the  cancelli  healthy,  though  of 
rather  greater  solidity  than  naiztral."    {Lloyd  on 
Scrofula,  p.  148.)     However,  this  last  form  of 
disease  evidently  does  not  resemble  the  common 
scrofulous  affection  of  the  heads  of  the  bones.  I 
may  add  that  Mr.  Wilson,  whose  dissections  were 
very  numerous,  concurs  with  the  best  modern 
writers  concerning  the  rarity  of  an  actual  expan- 
sion of  the  substance  of  the  heads  of  the  bones.  {On 
the  Skeleton,  &c.  p.  336.)    I  liave  also  heard  of  a  few 
other  instances  in  which  the  heads  of  the  bones  were 
actually  enlarged  in  cases  of  white  swelling.  How- 
ever, I  believe  the  occurrence  is  far  from  being 
usual. 

A  cursory  examination  of  a  diseased  joint,  even 
when  it  is  cut  open,  will  not  suffice  to  show  that 
the  heads  of  the  bones  have  not  acquired  an  in- 
crease of  size.  In  making  a  dissection  of  this 
kind  in  the  presence  of  a  medical  friend,  I  found 
that  even  after  the  joint  had  been  opened,  the 
swelling  had  every  appearance  of  arising  from  an 
actual  expansion  of  the  bone.°.  The  gentleman 
with  me  felt  the  ends  of  the  bones  after  the  in- 
teguments had  been  removed,  and  he  coincided 
with  me  that  the  feel  which  was  even  now  com- 
municated seemed  to  be  caused  by  a  swelling  of 
the  bones  themselves;  but,  on  cleaning  them,  the 
enlargement  was  demonstrated  to  arise  entirely 
Vom  a  thickening  of  the  soft  parts.    So  unusual, 
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ndeed,  is  the  expansion  of  the  heads  of  the  bones, 
that  the  late  Mr.  Crowther,  who  paid  great  atten- 
tion to  these  cases,  joined  Mr.  Russell  in  believing 
that  such  a  change  never  happened,— a  conclusion 
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not  entirely  correct.  (See  Practical  Obs.  on  White 
Stuellim/,  &c.  edit.  2,  p.  14,  1808.) 

Mr.  Russell  has  particularly  noticed  how  much 
the  soft  parts  frequently  contribute  to  the  swelling. 
He  describes  the  appearances  on  dissection  thus : 
"  The  great  mass  of  the  swelling  appears  to  arise 
from  an  aHection  of  the  parts  exterior  to  the  cavity 
of  the  joint,  and  which,  besides  an  enlargement 
in  size,  seem  also  to  have  undergone  a  material 
change  in  structure.  There  is  a  larger  than  na- 
tural proportion  of  a  viscid  fluid,  intermixed  with 
the  cellular  substance;  and  the  cellular  substance 
itself  has  become  thicker,  softer,  and  of  a  less  firm 
consistence  than  in  a  state  of  health.  {On  the 
iSforbid  Affections  of  the  Knee,  p.  30.) 

In  this  disease,  the  change  which  the  head  of 
the  tibia  undergoes,  in  many  cases,  is  first  a  partial 
absorption  of  the  phosphate  of  lime  throughout 
Its  texture,  while  at  first  a  transparent  fluid,  and 
afterwards  a  yellow  cheesy  substance,  are  deposited 
m  the  cancelli.  In  a  more  advanced  stage,  and, 
indeed,  in  that  stage  which  most  frequently  takes 
place  before  a  joint  is  amputated,  the  head  of  the 
bone^  has  deep  excavations  in  consequence  of  caries 
and  its  structure  is  now  so  softened  that,  when  an 
instrument  is  pushed  against  the  carious  part,  it 
easily  penetrates  deeply  into  the  bone.  Occa- 
sionallj-,  as  Mr.  Lloyd  has  observed,  all  the  bones 
of  a  joint  are  affected  in  this  way,  but  frequently 
only  one  of  them.    {On  Scrofula,  p.  120.) 

According  to  Sir  Benjamin   Brodie  —  "The 
morbid  affection  appears  to  have  its  origin  in  the 
bones,  which  become  preternaturally  vascular,  and 
contain  a  less  than  usual  quantity  of  earthy  matter; 
while  at  first  a  transparent  fluid,  and  afterwards 
a  yellow,  cheesy  substance,  is  deposited  in  their 
cancelli.    From  the  diseased  bone,  vessels,  carry- 
ing red  blood,  shoot  into  the  cartilage,  which 
afterwards  ulcerates  in  spots,  the  ulceration  begin- 
ning on  that  surface  which  is  connected  to  the 
bone.    The  ulceration  of  the  cartilage  often  pro- 
ceeds very  slowly.    I  have  known  a  knee  ampu- 
tated on  account  of  this  disease  in  which  the  car- 
tilage  was  absorbed  for  not  more  than  the  extent 
of  a  sixpence.  Occasionally,  aportion  of  the  carious 
bone  dies  and  exfoliates.    As  the  caries  of  the 
bones  advances,  inflammation  takes  place  of  the 
cellular  membrane  external  to  the  joint.  Serum, 
and  afterwards  coagulated  lymph,  are  etTused,  and 
hence  arises  a  puffy  and  elastic  swelling  in  the 
f^arl}-,  and  an  oedematous  swelling  in  the  advanced, 
stage  of  the  disease.    Abscess  having  formed  in 
the  joint,  makes  its  way  by  ulceration  through  the 
igaments  and  synovial  membrane,  and  afterwards 
bursts  externally,  having  caused  the  formation  of 
'iiimerous  and  circuitous  sinuses  in  the  neighbour- 
i"g  soft  parts."     In  some  instances,  in  the  ad- 
vanced stage,  we  find  nearly  the  whole  of  the 
f  Mtilage  forming  an  exfoliation,  instead  of  beinc 
ulcerated     In  one  of  the  cases  related  by  Sir  B 
-rodie,  these  layers  of  cartilage  were  found  lying  on 
ulcerated  surface  of  the  bone,  apparently  un- 
nnected  with  it.  {Med.Chir.Trans.  vol.  iv.  p  272 
"I  Path.  Obs.  p.  ]9.-i,  ed.  .3.)   The  lilylli 
nbea  alteration  of  the  structure  of  the  bones  the 
thor  has  never  seen  in  the  cranium,  nor  in  the 
KJdle  of  the  cylindrical  bones;  but  h  is  asserted 
another  late  writer  that  the  cheesy  matter  some- 
pervades  the  cancelli  of  the  whole  hone  and 
deposited  in  innumerable  portions  of  the  'most 
mo.    {E.  A.  Lloud  L  Scrofula,  p.  12o5 
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Also  with  respect  to  the  increased  vascularity  of 
the  diseased  part  of  the  bone,  alihouBl,  Mr 
Lloyd  assents  to  the  truth  of  this  statement  as 
applied  to  the  early  stage  of  the  disorder,  he  repre- 
sents the  vascularity  as  afterwards  being  diminished 
in  proportion  as  the  quantity  of  clieese-like  deposit 
increases.   {Op.  cit.  p.  122  and  123.) 

"  Scrofula  attacks  not  only  those  bones,  or  por- 
tions of  bones,  which  have  a  spongy  texture,  as  the 
extremities  of  the  cylindrical  bones,and  the  bones  of 
the  carpus  and  tarsus  ;  and  hence  the  joints  become 
affected  from  their  contiguity  to  the  parts  which 
are  the  original  seat  of  the  disease."  (See  Med. 
Chir.  Trans,  vol.  iv.  p.  2/3.) 

Sir  B.  Brodie  observes,  however,  that  sometimes 
the  effects  of  these  morbid  changes  may  be  traced 
even  in  the  shaft  of  a  cylindrical  bone,  so  that  the 
middle  of  the  femur  or  tibia  is  converted  into  a 
thin  shell,  enclosing  a  medullary  cavity  of  unusual 
magnitude.    {^Palh.  and  Snrg.  Obs.  p.  195,  ed.  3.) 

In  the  cavity  of  the  joint  we  sometimes  find  a 
quantity  of  curd-like  matter,  and  the  cartilages  ab- 
sorbed in  various  places,  but  more  particularly 
round  the  edges  of  the  articular  surface. 

[Mr.  Erichsep.   mentions    that — "The  bones 
undergo  important  changes  in  this  disease,  the 
articular  ends  becoming  expanded  and  enlarged  ; 
and  though  this  was  denied  by  Crowther,  Russell' 
and  others,  it  is  affirmed  by  more  modern  surgeons, 
and  I  have  had  repeated  opportunities  of  deter- 
mining the  fact.    In  all  the  cases  that  I  have  ex- 
amined, the  osseous  tissue  has  undergone  important 
changes,  the  compact  structure  having  become  thin 
and  expanded,  and  the  cells  of  the  cancellated 
portion  filled  with  a  bloody  and  fatty  serous  fluid. 
The  bone  is  softened,  often  cutting  readily  with 
the  knife,  and,  owing  to  the  deposit  of  fat,  presents 
a  more  homogeneous  section  than  healthy  bone. 
In  many  cases,  tuberculous  matter  is  deposited  in 
It.    From  this  it  would  appear  that  the  principal 
changes  that  take  place  in  a  joint  affected  with 
white  swelling  consist  in  a  kind  of  fatty  degene- 
ration of  the  tissues  that  enter  into  the  formation 
of  the  articulation,  associated  with  an  unhealthy 
strumous  inflammation  of  the  parts,  and  in  the  con- 
sequent deposition  of  considerable  quantities  of 
semi-transparent  and  lowly  organised  plastic  matter 
which,  in  Its  turn,  has  a  tendency  to  undergo  the' 
same  structural  change,  or  to  rnn  into  unhealthy 
suppuration.      {Science  and  A  rt  of  Surgery,  ed.  2 
p.  692.)    Mr.  Pirrie  coincides  with  the  previous 
writer  when  he  states  that  more  recent  observers 
have  met  with  examples,  and  he  has  seen  a  good 
many  specimens  which  prove  incontestably  the 
existence  of  the  expansion  of  bone.    "  That  the 
head  of  a  bone  is  occasionally  enlarged  in  other 
diseases  it  is  impossible  to  deny;  but  the  cases  I 
refer  to  were  examples  of  expansion  of  the  shell 
combined  with  tubercular  deposit  in  the  bone,  and 
no  doubt  the  inflammatory  process  that  co-ex'isted 
with  the  deposit  led  to  the  expansion."  {Prin 
and  Pract.  of  Surgery,  ed.  2,  p.  434  .) 

The  occurrence  of  true  tuberculous  deposit  in 
bone  is  acknowledged  to  be  rare;  indeed,  some 
pathologists  actually  deny  its  occurrence  in  that 
structure.  Mr.  Barwell  observes  that,  when  it  does 
occur,  it  is  as  a  result,  and  not  a  cause,  of  osteitis. 
"  Dr.  Cornelius  Black  has  published  some  observa- 
tions on  what  he  terms  'tuberculous  bone;'  {Edin 
Med.  Jour.  vol.  iv.)  but  he  has  described  under 
that  name  what  I  believe  to  be  the  filling  of  the 
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cancelli  by  granulations  from  tlieir  lining  membrane, 
the  gradual  tliinning  of  their  walls,  and  enlarge- 
ment of  their  cavities,  with  just  that  sort  of  gene- 
ration of  bone  which  we  find  in  a  not  very  far  ad- 
vanced degree  of  caries."    There  is  no  proof,  Mr. 
Barwell  goes  on  to  observe,  that  the  material  which 
he  found    stuffing   the  cancellous  cavities  was 
tubercle.    (See  Barwell,  Dis.  ofthe  Joints,  p.  22».) 
Mr.  P.  C.  Price,  in  his  work  on  Excision  of  ilic 
Knee   refuses  to  discuss  the  tuberculous  or  non- 
tuberculous  nature  of  the  deposit  in  spongy  bone; 
but  he  assumes  a  peculiar  nature  for  the  deposit, 
"under  the  character  of  a  morbid  material,  which 
partakes  more  or  less  of  the  nature  of  struma,  as 
developed  in  other  localities  of  the  body."] 

In  white  swelling,  as  the  name  of  the  disease 
implies,  the  skin  is  not  at  all  altered  in  colour. 
According  to  Mr.  Lloyd,  the  first  decided  symptom 
of  disease  in  the  articulating  extremity  of  a  bone  is 
an  occasional  deep-seated,  dull,  heavy  pain,  unat- 
tended by  swelling,  and  not  increased  by  motion  ; 
and  if  it  be  the  hip,  knee,  or  ankle  which  is 
affected,  the  patient  keeps  the  knee  rather  bent, 
and  never  fully  extends  it  in  progression.  {On 
Sorofnla,  p.  138.)  In  some  instances  the  swelling 
yields  in  a  certain  degree  to  pressure  ;  but  it  never 
pits,  and  is  almost  always  sufficiently  firm  to  make 
an  uninformed  examiner  believe  that  the  bones 
contribute  to  the  tumour.    It  is  remarked  by  Sir 
B.  Brodie,  that  while  the  disease  is  going  on  ui  the 
cancellous  structure  of  the  bones,  before  its  effects 
have  extended  to  the  other  textures,  and  while  there 
is  still  no  evident  swelling,  the  patient  experiences 
some  degree  of  pain,  which,  however,  is  never  very 
severe,  and  often  is  so  slight  that  it  is  scarcely 
noticed.    After  a  time,  varying  from  a  few  weeks 
to  several  months,  the  external  parts  begin  to  swell, 
and  serum  and  coagulated  lymph  to  be  effused  m 
the  cellular  membrane,  so  as  to  form  a  puffy  elastic 
swelling.    (Faih.  Ohs.  p.  1 97,  ed.  3.)  In  the  majo- 
rity of  scrofulous  white  swellings  of  the  knee,  let 
the  pain  be  trivial  or  more  severe,  it  is  particularly 
situated  in  one  part  of  the  joint,  viz.  either  the 
centre  of  the  articulation,  or  the  head  of  the 
tibia.    Sometimes  the  pain  continues  without  in- 
terruption; sometimes  there  are  intermissions  ;  and 
in  other  instances  the  pain  recurs  at  regular  times, 
so  as  to  have  been  called  by.  some  writers  peri- 
odical    Almost  all  authors  describe  the  patient 
as  suffering  more  uneasiness  in  the  diseased  part 
when  he  is  warm,  and  particularly  when  he  is  in 
this  condition  in  bed.  n-  • 

In  the  early  stage  of  the  disease,  the  swelling  is 
mostly  very  inconsiderable,  or  there  is  even  no  visible 
enlargement  whatever,  excepting  perhaps  alter  ex- 
ercise.   In  the  little  depressions  naturally  situated 
on  each  side  of  the  patella,  a  fulness  generally  first 
shows  itself,  and  gradually  spreads  a  1  over  the 
affected  joint.    According  to  Mr.  Lloyd,  however, 
'vhen  the  soft  parts  on  the  outside  oi  t^lie  kne  - 
joint  permanently  swell,  the  swelling  often  com- 
inences  on  each  side,  just  behind  the  co«dy  cs  so 
that  the  joint  appears  wider;  and  he  Bays  t  at  l  e 
has  often  seen  the  enlargement  <=7'"'-'"  ,  J'  '  ^' 
swelling  of  a  gland  immediately  above  the  inntr 
conJyle^    He 'observes  that  there  is  no  part  of  the 
johit  where  the  swelling  may  not  begin.   {Op.  ut. 

^'  The'Vtient,  unable  to  bear  the  weight  of  his 
body  on  the  dis(uxk-r(  d  joint,  in  conseciutnce  ot  the 
great  increase  of  pain  thus  created,  gets  into  the 


habit  of  only  touching  the  ground  with  his  toes, 
and  the  knee,  being  generally  kept  a  little  bent  in 
this  manner,  soon  loses  the  capacity  of  being  com- 
pletely extended  again.  When  the  disease  has 
lasted  a  good  while,  the  knee  is  almost  always 
found  in  a  permanent  state  of  flexion.  In  scrofulous 
cases  the  pain  constantly  precedes  any  appearance  of 
swelling;  but  the  interval  between  the  two  symp- 
toms differs  very  much  in  different  subjects. 

The  morbid  joint  in  the  course  of  time  acquires 
a  vast  magnitude.  Still  the  integuments  retain 
their  natural  colour  and  remain  unaffected.  The 
enlargement,  however,  always  seems  greater  than 
it  really  is,  in  consequence  of  the  emaciation  of  the 
limb,  both  above  and  below  the  disease. 

An  appearance  of  blue  distended  veins,  and  a 
shining  smoothness,  are  the  only  alterations  to  be 
noticed  in  the  skin  covering  the  enlarged  joint. 
The  shining  smoothness  seems  attributable  to  the 
distension,' which  obliterates  the  natural  furrows 
and  wrinkles  of  the  cutis.  When  the  joint  is  thus 
swollen,  the  integuments  cannot  be  pinched  up 
into  a  fold,  as  they  could  in  the  state  of  health,  and 
even  in  the  beginning  of  the  disease. 

As  the  disease  advances  the  cartilages  ulcerate, 
and  collections  of  matter  form  around  the  part,  and 
at  length  burst.    Tlieir  progress,  as  Sir  Benjamin 
Brodie  lias  stated,  is  slow,  and  when  they  burst  or 
are  opened  they  discharge  a  thin  pus,  with  portions 
of  a  curd-like  substance  floating  in  it.    The  dis- 
charge afterwards  becomes  less  copious  and  thicker. 
(Path.  Obs.  p.  199,  ed.  3.)    The  ulcerated  open- 
ings sometimes  heal  up  ;  but  such  abscesses  are 
generally  followed  by  other  collections,  which  pur- 
iue  the  same  course.   In  some  cases  these  abscesses 
form  a  few  months  after  the  first  aftection  of  the 
ioint-  on  other  occasions  several  years  elapse,  and 
no  suppuration  of  this  kind  makes  its  appearance. 
They  sometimes  communicate  with  the  cavity  of 
the  diseased  joint,  or  lead  down  to  diseased  bone, 
portions  of  which  occasionally  exfoliate.    In  the 
generality  of  cases  several  abscesses  take  place  in 
succession,  some  healing  up,  and  others  ending  m 


sinuses.  .  *     a:„  u 

As  the  cartilages  continue  to  ulcerate,  bir  a. 
Brodie  has  observed  that  the  pain  becomes  aggra- 
vated, though  not  in  a  very  great  degree  ;  and  he 
says  that  it  is  not  severe  until  an  abscess  has 
formed,  and  the  parts  over  it  are  distended  and 

inflamed.  .,  , 

The  local  mischief  must  necessarily  produce 
more  or  less  constitutional  disturbance.  The  pa- 
tient's health  becomes  gradually  impaired;  he  loses 
his  appetite  and  natural  rest  and  sleep  ;  his  pulse 
is  small  and  frequent;  an  obstinate  and  debilitating 
diarrhffia,  and  profuse  nocturnal  sweats,  ensue. 
Tiiese  complaints  are,  sooner  or  later,  followed  by 
dissolution,  unless  the  constitution  be  relieved  m 
time,  either  by  the  amendment  or  removal  of  the 
diseased  part.  In  different  patients,  however,  the 
cause  of  the  disease  and  its  elfects  upon  the  system 
vai-y  considerably,  in  relation  to  the  rapidity  with 

which  they  occur.  „        .■         a  .i,;„i.- 

Rheumatic  arthritis,  or  inflammations  and  iIi  ck- 
enings  of  the  synovial  membrane  from  or  other 
causes  are  very  distinct  diseases  from  the  seiolu- 
r  di^tenijer^of  the  large  joints.  I"''-  -  the 
pain  is  said  never  to  occur  without  being  atte  ded 
with  swelling.  Scrofiilous  white  swelling  ,  on  he 
other  hand,  are  ahvays  preceded  a  pau  ,  1,^^^^ 
is  particularly  confined  to  one  part  of  the  articula- 
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tion.    In  rheumatic  cases  the  pain  is  more  general 
and  diffused  over  the  whole  joint. 

[Mr.  Barwell  has  drawn  attention  to  the  dis- 
tinctive differences  between  strumous  articular 
osteitis  and  strumous  sj'novitis  in  tlie  earlier  stages, 
which  we  may  relate  in  this  place.  Both  of  those 
forms  of  strumous  disease  come  under  tiie  general 
denomination  of  strumous  arthritis,  or  white  swell- 
ing, properly  so  called. 

In  strumous  articular  osteitis  the  first  symptom 
is  heavy  dull  pain,  with  limping  or  other  imperfec- 
tion in  the  use  of  the  limb  ;  tliis  comes  on  before 
any  swelling  is  perceptible.  The  pain  is  generally 
increased  in  bed,  and  is  subject  to  variations ; 
sometimes  quite  disappearing  for  a  time  and  again 
returning.  The  swelling  at  first  is  confined  to  one 
portion  of  the  joint, — for  instance,  at  the  knee, — the 
npper  when  the  femur,  the  lower  when  the  tibia,  is 
affected.  Afterwards,  though  the  whole  joint  be 
enlarged,  the  tumefaction  is  more  marked,  harder, 
and  larger  over  the  bone  primarily  affected,  and  is 
nearly  always  on  one  side  of  the  joint.  The  divi- 
sion between  the  bones  remains  evident  to  the 
touch.  In  all  but  the  deepest  placed  bones  the 
integuments  over  them  are  sensiblj'  hotter. 

In  strumous  synovitis  the  swelling  is  either 
before  pain  or  is  discovered  with  the  pain.  Pain 
being  a  later  symptom  as  regards  visible  swellings, 
yet,  when  it  comes  on,  is  constant.  The  bones 
forming  the  articulation  are  blended  by  the  swell- 
ing into  one  rounded  shapeless  mass,  which  overlies 
both  parts  of  the  joint  equally,  and  conceals  greatly 
or  altogether  the  line  of  junction  between  the  two 
bones.  There  is  no  preference  of  place ;  the 
swelling  is  equable  over  the  whole  joint.  The 
integuments  are  not  at  all,  or  scarcely,  increased  in 
temperature.    (Diseases  of  Joints,  p.  247.)] 

Mr.  Lloyd  thinks  that  the  scrofulous  white 
swelling  may  be  distinguished  from  ail  other  dis- 
eases of  the  joints  by  its  being  attended  with  less 
pain,  by  the  great  degree  of  external  swelling  often 
existing  for  a  long  time  before  matter  forms  in  the 
cavity  of  the  articulation,  and  by  the  swelling 
being  but  little  diminished  by  any  discharges  of 
matter  which  may  take  place.  In  its  first  stage, 
before  the  interior  of  the  joint  is  affected,  it  may 
be  distinguished  from  primary  ulceration  of  the 
cartilages  by  the  pain  not  being  much  increased  by 
motion.  Tlio  grating  produced  by  moving  the 
joint  is  also  commonly  less  in  this  disease  than  in 
ordinary  ulceration  of  the  cartil.-iges.  {Lloyd,  On 
Scrofula,  p.  142.)  And,  according  to  Sir  Benjamin 
Brodie,  the  principal  criterion  between  scrofulous 
diseases  of  joints  and  tlie  primary  ulceration  of 
cartilages,  is  the  little  degree  of  pain  in  the  former 
cases,  which  is  never  much  complained  of  before 
an  abscess  forms,  nor  particularly  severe,  "  except 
in  a  few  instances,  and  in  the  most  advanced  stage 
of  the  disease,  when  a  portion  of  ulcerated  bone  has 
died,  and  having  cxi'oliated,  so  as  to  lie  loose  in  the 
cavity  of  the  joint,  irritates  the  parts  with  which  it 
:s  in  contact,  and  tlius  becomes  a  source  of  constant 
torment."    {Brodic's  Path.  Ohs.  ed.  5,  p.  220.) 

It  seems  probable  that  cases  in  which  the  can- 
cellous structure  of  the  bones  is  found  quite  undis- 
eased,  and  in  which  the  mass  of  disease  is  confiued 
to  the  soft  parts,  are  not  scrofulous  white  swellinrrs. 
Few  persons  who  have  attained  the  age  of  five^ 
and-twenty  without  haviwj  hud  the  least  st/inptom 
ofscrrfiila  ever  experience  after  this  period  of  life 
a  first  attack  of  the  white  swelling  of  the  strumous 
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kind.  The  general  correctness  of  this  observation, 
I  believe,  is  universally  admitted  ;  and  that  there 
are  but  few  exceptions  to  it  is  confirmed  by  the 
statements  of  Volpi,  of  Pavia.  However,  Mr. 
Lloyd  attended  a  man  who,  at  the  age  of  between 
forty  and  fifty,  died  of  phthisis,  and  had  at  the 
time  a  scrofulous  ankle,  besides  several  abscesses 
about  his  hip  and  groin.  And  the  same  gentleman 
met  with  another  patient,  upwards  of  forty  years 
old,  with  a  similar  disease.  {On  Scrofula,  p.  137.) 
But  if  these  patients  had  had  no  marks  of  scrofula  in 
their  younger  days — a  circumstance  not  specified, 
— they  form  deviations  from  what  is  usual,  as  indeed 
Mr.  Lloyd  seems  to  admit.  My  own  observations 
lead  me  to  concur  with  Sir  B.  Brodie  that  scrofu- 
lous affections  of  the  joints,  so  frequent  in  children, 
are  rare  after  the  age  of  thirty.  {Pathol.  Ohs.  p. 
196,  ed.  3.)  This  observation,  however,  is  to  be 
received  as  correct  only  with  reference  to  persons 
who  have  been  free  from  scrofula  up  to  that  period 
of  life.  I  attended  (Aug,  1829)  a  woman  nearly 
forty,  who  had  been  first  attacked  with  a  scrofulous 
white  swelling  of  the  left  knee  about  a  year  pre- 
viously; but  then  she  had  had  enlarged  glands  in 
the  neck  in  her  youth,  and  a  scrofulous  ulcer  of 
long  duration  was  still  open  on  one  of  her  legs. 
All  cases  in  which  the  internal  structure  of  the 
heads  of  the  bones  become  softened  previouslj'  to 
the  affection  of  the  cartilages  and  soft  parts  are 
probably  scrofulous. 

Mr.  Russell  has  noticed  the  frequent  enlarge- 
ment of  the  lymphatic  glands  in  the  groin,  in  con- 
sequence of  the  irritation  of  the  disease  in  the 
knee;  but  he  justly  adds  that  the  secondary  affec- 
tion never  proves  long  troublesome. 

In  the  knee  joint,  when  the  bones  are  diseased, 
the  head  of  the  tibia  always  suffers  more  than  the 
condyles  of  the  thigh-bone.  {Russell.)  The  ar- 
ticular surface  of  the  femur  sometimes  has  not  a 
single  rough  or  carious  point,  notwithstanding  that 
of  the  tibia  may  have  suffered  a  great  deal.  The 
cartilaginous  coverings  of  the  heads  of  the  bones  are 
generally  eroded  first  at  their  edges;  and  in  the 
knee  the  cartilage  of  the  tibia  is  always  more 
aff^ected  than  that  "covering  the  condyles  of  the 
thigh-bone.  Indeed,  when  wliite  swellings  have 
their  origin  in  the  bones,  and  the  knee  is  the  seat 
of  the  disorder,  there  is  some  ground  for  supposing 
that  it  is  in  the  tibia  that  the  morbid  mischief 
usually  first  commences. 

The  ligaments  of  tlie  Imee  are  occasionally  so 
weakened  or  destroyed  that  the  tibia  and  fibula 
become  more  or  less  dislocated  backward,  and 
drawn  towards  the  tuberosity  of  the  iscliium  by 
the  powerful  action  of  the  ilexor  muscles  of  the 
leg.  It  is  observed  by  Sir  B.  Brodie,  that  just  as 
ulceration  of  the  cartilages  is  sometimes  followed 
by  dislocation  of  the  hip,  so  we  find  that  disloca- 
tion of  the  knee  occasionally  takes  phice  from  the 
same  cause.  Wlicn  there  has  been  considerable 
distension  of  the  soft  parts,  in  consequence  of  ul- 
ceration extending  to  them,  the  head  of  the  tibia 
is  gradually  drawn  backwards  by  tiie  action  of  the 
flexor  muscles;  and  Sir  B.  Brodie  has  even  known 
this  happen  previously  to  the  formation  of  any 
abscesses.    (Pathol.  Obs.  p.  172,  ed.  2.) 

I  have  also  seen  one  or  two  examples  of  this,  and 
another  case,  in  which  tlic  leg  could  be  bent  to 
each  side  for  a  considerable  distance,  both  wlien 
the  knee  was  extended  and  bent, —  a  state  implying 
a  preternatural  looseness  of  the  ligaments. 
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Scrofulous  white  swellings,  no  doubt,  are  iinder 
the  influence  of  a  particular  kind  of  constitution, 
termed  scrofulous  or  strumous,  in  which  every 
cause  capable  of  exciting  inflammation,  or  an  irri- 
table state  of  a  joint,  may  bring  on  this  severe 
disease.  On  the  other  hand,  in  a  man  of  a  sound 
constitution,  a  similar  irritation  would  only  induce 
common  healthy  inflammation  of  the  joint.  In 
scrofulous  habits,  it  also  seems  as  if  irritation  of  a 
joint  were  much  more  easily  produced  than  m 
other  constitutions;  and  no  one  can  doubt  that 
when  once  excited  in  the  former  class  of  subjects, 
it  is  much  more  dangerous  and  diflicult  of  removal 
than  in  other  patients. 

The  doctrine  of  particular  white  swellings  being 
scrofulous  diseases,  is  supported  by  many  weighty 
reasons,  the  opinions  of  the  most  accurate  observers, 
and  the  evidence  of  daily  experience.  Wiseman 
(book  iv.  chap.  4)  calls  spina  ventosa  a  species 
of  scrofula,  and  tells  us  that  infants  and  children 
are  generally  the  subjects  of  it.    Tiie  disorder  is 
said  by  Severinus  to  be  exceedingly  frequent  in 
young  subjects.    Petrus  de  Marchettis  observed 
both  male  and  female  subjects  affected  with  what 
are  called  strumous  diseases  of  the  joints  as  late 
as  the  age  of  five-and-twenty;  but  not  afterwards, 
unless  they  had  suff'ered  from  scrofula  before  that 
period  of  life,  and  had  not  been  completely  cured. 
R.  Lowerus  also   maintains  a  similar  opinion. 
Even  though  a  few  persons  have  Bcrofulous  dis- 
eases of  the  joints  for  the  first  time  after  the  age 
of  twenty-five,  this  occurrence,  like  the  iirst  attack 
of  scrofula  after  this  period,  must  be  considered  as 
extremely  uncommon. 

Another  argument  in  favour  of  the  doctrine 
which  sets  down  particular  kinds  of  white  swell- 
ing as  scrofulous,  is  founded  on  the  hereditary 
nature  of  such  forms  of  disease. 

Numerous  continental  surgeons,  particularly 
Petit  and  Brambilla,  have  noticed  how  subject  the 
English  are  both  to  scrofula  and  white  swellings 
of  the  joints.  We  every  day  see  that  young  per- 
sons afflicted  with  the  present  disease  are  in 
general  manifestly  scrofulous,  or  have  once  been 
so.  Fre(iuently  enlarged  lymphatic  glands  in  the 
neck  denote  this  fatal  peculiarity  of  constitution; 
and  very  often  the  patients  are  known  to  have  de- 
scended from  parents  who  had  strumous  disorders. 
(Croiotlier.)  The  disease  is  also  frequently  com- 
bined with  swelled  mesenteric  glands,  or  tubercu- 
lated  lungs.  {Brodie's  Path.  Ohs.  p.  221.)  As  the 
same  author  remarks,  since  the  disease  depends 
upon  a  certain  morbid  condition  of  the  general 
system  it  is  not  surprising  that  we  should  some- 
times find  it  affecting  several  joints  at  the  same 
time,  or  that  it  should  show  itself  in  different  joints 
in  succession,  attacking  a  second  joint  after  it  has 
been  cured  in  the  first,  or  after  the  first  has  been 
removed  by  amputation  (p.  230). 

Besides  the  general  emblems  of  a  scrofulous 
constitution,  we  may  often  observe  a  shming, 
coagulated,  flaky  substance,  like  white  of  egg 
bleSded  with  the  contents  of  such  abscesses_  as 
occur  in  the  progress  of  the  disease.  Ihis  kind 
of  matter  is  almost  peculiar  to  scrofulous 
and  forms  another  argument  in  support  ot  he 
foregoing  observations  relative  to  the  share  which 
scrofula  frequently  has  in  the  origin  and  course 
of  many  white  swellings.  ,    j   i  •  4 

Sir  Benjamin  Brodie's  experience  leads  him  to 
believe  that,  in  scrofulous  cases,  the  chance  ot  ulti- 


mate recovery  is  much  less  when  the  disease 
attacks  the  complicated  joints  of  the  foot  and 
hand  than  when  it  is  situated  in  larger  articula- 
tions of  a  more  simple  structure.  (^Path.  and  Sunj. 
Ohs.  p.  235.) 

ITrealinent  of  Chronic  Strumous  Arthritis,  or 
White  Siuellings.— It  must  be  borne  in  mind  that 
v/e  have  to  manage  an  affection  which  is  truly 
scrofulous  in  its  nature  and  in  its  results.  _  Our 
first  object,  therefore,  should  be  to  prevent,  if  pos- 
sible, the  occurrence  of  suppuration.    In  the  early 
stage,  when  the  affection  has  come  on  insidiously, 
without  any  very  active  symptoms,  we  must  em- 
ploy general  measures  of  an  anti-strumous  nature, 
for  without  them  local  treatment  alone  will  be 
found  wholly  useless.    The  patient  should  hare 
the  benefit  of  good  diet,  and  sea-air,  and  alterative 
medicines;  cod  liver  oil  and  preparations  of  iodine 
should  be  prescribed.  To  these  we  shall  agam  pre- 
sently refer. 

The  most  important  element  in  the  local  treat- 
ment is  rest,  with  perfect  immobility  of  the  articu- 
lation, without  which  all  other  measures  will  prove 
useless.  The  patient  must  therefore  be  prevented 
from  walking  about,  particularly  if  the  affected 
partis  one  of  the  joints  of  the  lower  extremity; 
for  the  weight  of  the  body  will  alone  cause  mucli 
irritation.  The  limb  should  therefore  be  placed 
in  such  a  position  as  shall  be  the  most  easy  to 
the  patient,  but  which  will  leave  the  menaber  a 
useful  one  in  the  event  of  a  stiff  joint  resulting. 

If  the  symptoms  are  of  a  rather  acutely  inflam- 
matory character  leeches  may  be  applied,  but  they 
are  recommended  to  be  employed  as  sparingly  as 
possible,  and  chiefly  at  the  earlier  stages  of  the 
disease,  or  to  the  subduing  of  any  more  active  inter- 
current inflammation.  In  ordinary  cases  of  scrofu- 
lous joints.  Sir  Benjamin  Brodie  considers  topical 
bleeding  as  generally  unnecessary,] 

It  is  quite  needless  to  expatiate  on  the  mode  of 
treating  white  swellings,  complicated  with  acute 
inflammation,  particularly  as  the  treatment  of  those 
cases  which  consist  of  inflammation  of  the  syno- 
vial membrane  has  been  already  noticed,  and  may 
be  said  to  be  applicable  to  other  forms  of  white 
swelling,  when  they  are  attended  with  heat  and 
inflammation  of  the  soft  parts.  The  most  eligible 
plan  of  arresting  the  morbid  process  in  the  bones, 
cartilages,  and  soft  parts  surrounding  the  articula- 
tion, and  the  most  successful  method  of  lessening 
the  chronic  enlargement  of  the  joint,  are  the  sub- 
jects at  present  demanding  our  earnest  luvesti- 

^^w"hen  white  swellings  are  accompanied  with 
ulceration  of  the  cartilages  all  motion"  of  the  joint 
is  extremely  hurtful.  Indeed,  as  Sir  B.  Brodie 
well  observes,  keeping  the  limb  in  a  state  of  per- 
fect quietude  is  a  very  important,  if  not  the  most 
important,  circumstance  to  be  attended  to  _in_  the 
treatment.  According  to  this  gentleman,  it  is  m 
these  cases  in  which  ulceration  of  the  cartilages 
occurs  as  a  primary  disease  that  caustic  issues  are 
usually  productive  of  singular  benefit;  but  he 
deems  them  of  little  use  in  any  other  diseases  o 
the  joints.  He  thinks  setons  and  blisters,  kept 
open  with  savine  cerate,  may  also  be  used  with 
advantage.  Bleeding  is  indicated  only  when,  from 
improper  exercise,  the  articular  ^"■f^^'-'!- ^n^?^ 
ilamed,  and  there  is  pain  and  fever  Sir  B  Brod  e 
finds  that  tlie  warm  bath  relieves  the  symptoms  in 
the  early  stage,  if  it  does  not  stop  the  progress  of 


the  disease;  but  he  condemns  plnsters  of  gum 
ammoniac,  embrocations,  liniments,  and  frictions, 
as  either  useless  or  hurtful.  (See  Med.  CMr. 
Trans,  vol.  vi.  p.  332—334.) 

[Mr.  Ei  ichsen  asserts  that  rest  is  best  secured  by 
the  application  of  leather  or  gutta  percha  splints  in 
the  earlier  stages;  and  at  a  later  period  by  the 
starched  bandage  to  the  limbs.  This  kind  of 
appliance,  he  says,  will  be  found  to  give  the  most 
efficient  support,  and  will  keep  the  whole  of  the 
limb  perfectly  motionless,  so  that  the  patient  can 
take  open-air  exercise,  and  walk  with  the  aid  of 
crutches,  without  the  risk  of  injuring  the  diseased 
joint.  In  this  respect  the  starched  bandage  pre- 
sents great  advantages  over  the  short  leather 
splints  generally  used.  It  may  readily  be  cut 
open  opposite  the  diseased  joint,  so  as  to  admit  of 
the  application  of  proper  dressings  to  it.  (See 
Endisen,  Science  and  Arl  of  Siirgerj/,^.  693,  ed. 
'2.)  Mr.  Pirrie  prefers  splints  of  gutta  percha  to 
those  of  leather,  to  obtain  perfect  immunity  of  the 
joint  from  motion.  In  the  event  of  local  applica- 
tions not  being  necessary,  he  considers  the  starch 
bandage,  applied  so  as  not  to  cause  any  undue 
pressure,  as  exceedingly  convenient;  and  even 
where  issues  are  necessary,  it  will  often  be  found 
the  best  means  of  keeping  the  joint  at  rest;  and 
openings,  or,  as  they  have  been  called,  traps,  may 
be  cut  out  to  allow  of  the  application  of  issues  or 
other  means  of  counter-irritation.  If  splints  or 
the  starch  bandage  be  nicely  applied,  the  patient 
may  be  drawn  out  into  the  open  air,  which  is  so 
important  in  this  disease.  (See  Firrie,  Prin.  and 
Prac.  of  Surgery,  ed.  2,  p.  436.)] 

Mr.  John  Hunter  had  confidence  in  cicuta  and 
sea-bathing,  as  possessing  power  over  many  scrofu- 
lous diseases;  and  that  such  diseases  of  the  joints 
are  often  materially  benefited  by  the  patient's  going 
to  the  sea-side  and  bathing  is  a  fact  which  cannot 
1  be  doubted,  whatever  may  be  the  mode  of  ex- 
plaining the  benefit  thus  obtained.  I  fully  believe 
that  sea-air  and  sea-bathing  have  a  beneficial  in- 
fluence over  scrofulous  diseases  of  the  joints; 
but  probably  their  effects  are  produced  on  the  part 
through  the  medium  of  the  constitution,  and  they 
should  only  be  recommended  as  an  auxiliary  plan, 
to  be  adopted  in  conjunction  with  other  still 
more  efficacious  measures. 

One  method  of  treatment  which  my  own  per- 
sonal experience  enables  me  to  recommend  for 
scrofulous  white  swellings  in  a  chronic  state,  con- 
sists in  keeping  the  joint  motionless  by  means  of 
a  splint,  and  maintaining  a  discharge  from  the 
skin  covering  it.  The  opportunities  which  I  have 
had  of  observing  the  effects  of  blisters  and  caustic 
issues,  rather  incline  me  to  prefer  the  former  to  the 
latter.  In  particular  individuals,  however,  blisters 
create  so  much  irritation,  heat,  fever,  and  suffering, 
that  a  perseverance  in  them  would  be  rashness. 
_  The  blister  should  be  large.  Many  surgeons, 
■instead  of  following  Crowther's  plan,  prefer  blister- 
ing first  one  side  of  the  joint,  and  then  the  other, 
alternately,  for  a  considerable  length  of  time 

[The  actual  cautery  is  extremely  beneficial  in 
these  cases,  applied  as  directed  in  the  treatment  of 
the  chronic  arid  subacute  forms  of  arthritis  to 
which  we  would  refer  the  reader;  or  caustic  issues 
may  be  put  in  at  a  little  distance  from  the  articu- 
lation, so  that  there  may  be  no  risk  of  the  inflam- 
matory action  penetrating  to  it.] 

In  the  beginning  caustic  issues  are  even  more 
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painful  than  blisters;  but  they  afterwards  become 
more  like  indolent  sores,  and  are  more  easily  kept 
open  for  a  length  of  time  than  blisters.  Such 
issues  are  commonly  made  on  each  side  of  the 
diseased  joint,  and  of  about  the  size  of  half  a 
crown.  The  manner  of  making  the  eschars  and 
keeping  issues  open  is  elsewhere  explained.  (See 
Seton  and  Issue.) 
^  The  question  has  been  contested  among  sur- 
gical writers  and  practitioners,  whether  blisters 
and  issues  produce  benefit  upon  the  principle  of 
counter-irritation,  or  in  consequence  of  the  dis- 
charge which  they  occasion.  They  probably  operate 
efficaciously  in  both  ways;  for  there  is  no  doubt 
that  simple  rubefacients  possess  the  power  of 
promoting  absorption,  and  they  may  also  modify 
the  vascular  action  in  diseased  parts.  Yet  it 
is  obvious  that  they  can  only  act  upon  the  prin- 
ciple of  counter-irritation,  and  they  have  not 
been  here  recommended,  particularly  for  white 
swellings;  because  it  seems  to  nie  that  whenever 
some  good  might  be  derived  from  their  employ- 
ment, much  more  benefit  might  always  be  obtained 
from  blisters  and  issues.  This  sentiment  is  con- 
firmed by  experience,  and  we  must,  therefore, 
impute  a  great  degree  of  efficacy  to  the  main- 
tenance of  a  purulent  discharge  from  the  vicinity 
of  the  diseased  part. 

Though  ray  own  observations  have  led  me  to 
think  quietude  of  the  joint,  with  issues  and 
blisters,  as  efficient  as  any  means  hitherto  devised 
for  stopping  the  progress  of  scrofulous  disease  of 
the  heads  of  bones,  I  am  far  from  meaning  to  say 
that  such  disease  can  generally  be  stopped  by  these 
or  any  other  remedies,  local  or  general.  Sir  B. 
Brodie  has  seldom  known  any  benefit  derived  from 
blisters  or  stimulating  liniments;  nor  has  he  seen 
the  same  degree  of  good  produced  by  issues  in 
scrofulous  cases,  as  in  examples  of  primary  ulcera- 
tion of  the  cartilages.  Cold  evaporating  lotions  in 
the  early  stage  of  the  complaint,  perfect  quietude 
of  the  joint,  attention  to  the  patient's  health,  and 
riding  in  a  carriage  in  the  fresh  air,  are  the  means  ' 
which  this  gentleman  particularly  recommends  in 
scrofulous  diseases  of  the  joints.  Dui-ing  the 
formation  of  abscesses,  he  approves  of  fomentations 
and  poultices.  {Patliol.  Obs.  p.  242.)  In  a  sub- 
sequent edition  Sir  Benjamin  observes, — "  I  much 
doubt  \yhether  setons  and  issues  are  ever  useful, 
except  in  some  cases  in  which  the  disease  has  its' 
seal  in  the  hip-joint,  and  in  which  the  patient 
suffers,  in  an  unusual  degree,  from  pain  and  muscular 
spasms  in  the  limb,  apparently  in  consequence  of 
the  irritation  communicated  to  the  trunk  of  the 
anterior  crural  nerve."    (Ed.  3,  p.  205.) 

[After  all  inflammation  has  been  removed,  and 
nothing  but  thickening  and  stiffness  of  the  joint 
are  left,  measures  must  be  adopted  for  removing 
these  conditions,  and  restoring  the  flexibility 
of  the  articulation  by  frictions,  with  somewhat 
stimulating  and  counter-irritant  embrocations,  and 
eventually  its  strength  by  douches  of  sea-water. 
The  effect  of  friction  is  to  excite  the  action  of  the 
absorbents,  which  considerably  lessen  the  thick- 
ened state  of  the  pnits  around  the  affected  joint- 
and  it  was  on  this  principle  that  the  old  practice 
of  dry  rubbing  was  found  so  eflicacious.  The 
swelling  and  puttiuess  that  are  left,  together  with  the 
debility  dependent  on  relaxation  of  the  ligaments 
are  perhaps  best  remedied  by  the  use  of  Mr.  Scott's 
strapping.]    According  to  this  gentleman,  issues, 
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perpetual  blisters,  and  other  irritating  remedies,  may 
be  all  superseded  by  the  following  treatment : — 
The  surface  of  the  joint  is  first  to  be  cleaned  with  a 
sponge  and  soft  brown  soap  and  water,  and  then 
thoroughly  dried.    It  is  next  to  be  rubbed  with  a 
sponge  soalted  in  camphorated  spirit  of  wine,  until  it 
begins  tofeel  warm,  smart  a  little,  and  assume  a  red 
appearance.  The  joint  is  now  to  be  covered  with  a 
cerate,  composed  of  equal  parts  of  ceratum  saponis 
and  the  ung.  hydrarg.  fortius  cum  camphora;  and 
this,  in  the  knee,  for  at  least  six  inclies  above  and 
below  the  point  at  which  the  condyles  of  the  femur 
are  opposed  to  the  head  of  the  tibia.    Tlie  limb  is 
next  to  be  supported  to  the  same  extent  with 
strips  of  calico,  spread  with  the  emplastrum  plumbi, 
and  applied  so  as  to  prevent  motion  of  the  joint. 
Then  is  to  be  laid  on  an  additional  covering  of  em- 
plastrum saponis,  spread  on  thick  leather,  and  cut 
into  four  broad  pieces;  one  for  the  front,  another 
for  the  back,  and  the  two  others  for  the  sides  of 
the  joint;  and,  lastly,  the  whole  is  secured  by 
means  of  a  calico  bandage,  which  is  put  on  very 
gently,  and  rather  for  the  purpose  of  securing  the 
plaster  and  giving  greater  thickness  and  secunty 
to  the  whole,  than  for  the  purpose  of  compressing 
the  joint. 

[In  the  employment  of  this  mode  of  pressure, 
care  must  be  observed  that  there  is  no  evidence  ot 
active  inflammation  going  on  in  the  articulation, 
which  it  would  certainly  increase.  The  pressure 
should  at  first  be  slight,  and  gradually  increased 
at  subsequent  dressings.  Sir  Benjamin  Brodie 
confirms  the  good  efi-ects  of  pressure  in  scrofulous 
cases,  when  suppuration  has  not  only  ceased,  but 
there  is  a  tendency  towaids  the  occurrence  o±  an- 
kylosis. „    ,  ,  , 

If  abscess  form,  it  must  be  freely  opened  by  an 
incision  of  a  proper  length,  the  joint  poulticed,  and 
the  patient's  general  health  attended  to,  so  as  to 
promote  the  evolution  of  granulations,  and  pre- 
vent hectic.  In  these  cases,  if  the  limb^can  be 
preserved,  its  after  utility  and  the  patient  s  com- 
fort will  mainly  depend  upon  the  position  in  winch 
it  is  allowed  to  ankylose.]  _     .    t>  j- 

With  respect  to  medicines,  Sir  Benjamin  Brodie 
has  found  preparations  of  steel  more  frequently  use- 
ful than  others,  continued  over  a  period  of  several 
years.    The  mineral  acids  are  found  serviceable 
Avhen  there  are  night  sweats.    Iodine  m  some  ol 
its  various  forms,  combined  with  cod-liver  oil,  is 
the  chief  remedial  agent  in  this 
all  other  scrofulous  affections.    (See  Sckofula  ) 
The  diet  should  be  nourishmg,  but  plain ;  the  open 
air  should  be  enjoyed  as  much  as  possible,  with- 
out .exercising  the  joint.    Mr.  Lloyd  recommends, 
in  his  work  on  "  Scrofula,"  attention  to  the  bowels 
and  secretions;  and,  following  out  Mr.  Abernethy  s 
plan,  he  employs  blue  pill  every  night,  and  de  oc  . 
Lz^e  twice' a  day.    The  advantage  o  mercuo', 
however,  is  very  questionable  in  scrofulous  atlcc 
tions,  unless  as  a  Regulator  of  the  secre  ion.  f 
there  is  a  debilitating  diarrhoea  't  "^^'^t  l-c  con 
trolled  by  proper  remedies,  into  which  "P'  "  J'  J 
bismuth  enter.'    In  some  cases  'T^  k.y 

dispensable.     (See  AiMPaxATioN.     /"J,  ^^J^ 
casL  excision  of  the  diseased  joiiit  P-^-ed 
to  amputation  of  the  limb,  as  wiu  u 
noticed.    (See  Joints,  Excision  of;. 
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that  this  disease  has  its  varieties,  some  ot  wiiicn 


may  be  connected  with  scrofula,  while  others 
cannot  be  suspected  to  have  any  concern  with  it._  Sir 
B.  Brodie's  investigations  lead  him  to  believe, 
however,  that  the  disease  is  of  that  nature  in  which 
the  first  change  is  mostly  ulceration  of  the  carti- 
lages. The  present  complaint  is  most  frequently 
seen  in  children  under  the  age  of  fourteen;  but  no 
age,  no  sex,  no  rank  nor  condition  of  life,is  exempt 
from  the  possibility  of  being  afflicted  ;  so  that, 
though  children  form  a  large  proportion  of  those 
subjects  who  are  attacked,  yet  the  number  in 
adults,  and  even  in  old  persons,  is  considerable. 
The  disease  is  considered  by  Van  der  Ha;ar  and 
Morgagni  to  be  more  frequent  in  females  than 
males;  but  by  Albers,  Fricker,  and  Rust,  the  male 
sex  is  specified  as  more  often  afflicted  than  the 
female.  (See  W.  Coulson,  On  Dis.  of  the  liip-joini, 

p.  IS.)  ,       .  , 

[Mr.  Erichsen  mentions  that,  out  of  forty-eight 
cases  of  this  disease,  of  which  he  had  taken  notes, 
in  sixteen  only  did  it  take  place  at  or  after  fifteen 
years  of  age,  and  of  these  in  six  cases  only  it  hap- 
pened above  the  age  of  twenty;  thus  it  may  be 
considered  essentially  a  disease  of  childhood  or 
early  life.  {Science  mid  Art  of  Surgery,  ed.  2,  p. 
736.)  Out  of  102  cases,  in  which  Mr.  Pirrie  had 
the  age  of  the  patients,  eighty  were  under  sixteen 
years  of  age,  nineteen  between  sixteen  and  thirty- 
five,  and  three  between  thirtj'-five  and  fortj-. 
{Prin.  and  Prao.  of  Simjery,  ed.  2,  p.  437.)  The 
general  testimony  of  surgeons  who  have  written 
upon  this  disease  goes  to  prove  that  it  is  almost 
entirely  confined  to  children  or  persons  under  the 
age  of  puberty.  _  .,    ,  • 

Some  of  the  most  recent  writers  describe  hip- 
joint  disease  according  to  the  special  part  of  the 
articulation  involved.    Mr.  Barwell  believes  that, 
in  every  case,  the  mischief  commences  either  in  the 
synovial  membrane  or  in  the  bone;  but  he  acknow^- 
ledges  it  as  a  very  difficult  matter  to  determine 
whether  a  disease  already  somewhat  advanced 
may  have  been  originally  synovial  or  osseous.  In 
fact,  some  men  of  great  experience  and  care  have 
asserted  that  all  hip-joint  diseases  begm  in  the 
bone  (Rust,  of  Vienna,  held  this  opinion),  while 
others  have  as  positively  affirmed  that  all  such 
maladies  commence  in  the  synovial  membrane. 
(See  Barwell,  Treatise  on  Dis.  of  the  Jotnts,  y. 
098  )    There  can  be  no  doubt  that  the  expression 
coxalgia,  or  hip-joint  disease,  is  a  too  general  one, 
and  that  certain  forms  of  disease  affecting  this  joint 
dilfer  from  one  another,  as  in  the  other  articula- 
tions of  the  body.    We  think,  therefore,  that  the 
division  of  hip  disease  as  adopted  by  Mr.  Lncli- 
sen  a  good  and  practical  one,  and  one  that  can  be 
clearly  recognised  in  practice.    In  a  surgical  point 
of  view,  the  hip-joint  is  composed  of  three  distinct 
parts— namely,  the  soft  structures,  the  acetabu- 
lum, and  the  head  of  the  femur.    He  therefore 
divides  diseases  of  this  joint  into  Arthritic,  Aceta- 
bular, and  Femoral.   These  we  shall  specially  con- 
sider; but  we  may  here  mention  that  the  last  is 
the  one  in  which  the  diifcrent  stages  of  the  disease 
exist,  as  usually  described  by  most  writers. 

Arthilio  Coxalgia.— ■n^^  Arthritic  lorm  ot 
hip-joint  disease  may  commence  in  any  ot  t  le 
soft  structures  of  the  joint :  in  the  capsule  the 
synovial  membrane,  the  cartilages,  or  the  Uga- 
nientum  teres.  These  are  alone  primarily  aftected, 
usually  with  acute  inflammation,  presenting  the 
characters  of  arthritis  in  other  joints;  and  the  dis- 
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I'ase  generally  continues  limited  to  these  structures 
throughout.  Mr.  Aston  Key  believed  that  the 
ligamciitum  teres  was  very  frequently  the  sturting- 
poiut  of  inflammation  of  the  hip-joint  {Med.  Chir. 
Trans,  vol.  xviii.  p.  230),  and  other  surgeons  have 
referred  its  origin  to  each  of  the  other  structures 
mentioned.  "  Without  denying  the  possibility  of 
disease  sometimes  commencing  in  the  ligaments," 
3Ir.  Erichsen  observes, — "  illustrative  of  wliich  we 
have  a  beautiful  model  in  the  Museum  of  Univer- 
sity College, — I  believe  that  it  more  frequently  ap- 
pears first  in  the  cartilage  incrusting  the  head  of 
tiie  femur  ;  for  though  it  is  extreme!}'  difficult  to 
prove  this,  opportunities  of  dissecting  this  form  of 
hip  disease  in  its  early  stages  being  verj'  rare,  yet 
the  symptoms  that  attend  it  so  closely  resemble 
those  accompanying  the  diseases  of  the  articular 
cartilage  in  other  joints,  that  it  is  difficult  not 
to  infer  that  this  may  be  the  case  in  the  hip." 
(Op.  cit) 

The  symptoms  of  this  form  of  disease  are  those 
of  acute  inflammation,  coming  on  rapidly,  and  with 
great  constitutional  disturbance  and  pyrexia.  Most 
excruciating  pain  is  present  in  the  joint,  accom- 
panied bj'  spasms  and  twitchings  of  the  limb,  in- 
creased at  night.  The  slightest  movement  of  the 
limb,  the  weight  of  the  bedclothes,  a  fit  of  cough- 
ing, or  the  shaking  of  the  bed,  gives  rise  to  the 
most  intense  agony;  and  in  the  intervals  of  his 
suffering  the  patient  is  in  constant  fear  of  a  return 
of  the  pain.  The  limb  is  inverted,  ad  ducted,  help- 
less and  motionless  ;  the  nates  are  flattened,  and 
usually  there  is  some  fulness  about  the  anterior 
part  of  the  joint,  under  the  pectineus  muscle,  or  to 
its  outer  side  above  the  trochanter.  There  is  also 
sometimes  true  elongation  of  it,  in  consequence  of 
the  capsule  becoming  distended  with  synovial 
fluid,  and  pushing  the  head  of  the  bone  downwards. 
This  may  be  so  great  in  certain  instances  as  to  lead 
to  rupture  of  the  capsule,  and  sudden  dislocation 
of  the  head  of  the  bone  on  to  the  dorsum  of  the 
ilium,  with  great  pain  and  shortening.  This  oc- 
currence is  however  very  rare,  and  seldom  takes 
place  unless  the  articulation  has  been  destroyed  by 
an  abscess  within  it. 

As  ordinarily  encountered,  hip-joint  disease  is 
mostly  chronic,  and  described  as  such ;  Mr.  Coulson 
in  his  lectures  applies  the  term  Chronic  Disease  of 
the  Hip-joint  {The  Lancet,  vol.  ii.  1854,  p.  499)  to 
all  diseases  of  the  hip.  Chelius  recognises  an  acute 
and  a  chronic  form,  the  symptoms  of  which  he 
divides  into  three  very  well  defined  stages.  (See 
System  nf  Surgery,  iranslaled  by  J.  F.  South,  vol.  i. 
p.  250.)  Mr.  Aston  Key  says,  "  the  hip-joint  is  less 
frequently  the  subject  of  acute  than  of  chronic  in- 
flammation, probably  from  being  well  protected 
from  the  influence  of  atmospheric  changes,  to  which 
the  knee  and  most  other  pari s  are  exposed.  In 
■  !ie  adult,  acute  disease  of  the  joint  is  occasionally 
•en,  in  which  the  whole  structure  of  the  joint, 
•vrlilage  as  well  as  ligament,  undergoes  complete 
hsorgiuiisation  in  the  space  of  a  few  weeks." 
'.  ^fed.  Chir.  Trans,  vn].  xviii.  p.  230.) 

The  terminations  of  the  acute  form  ofdiscase  are 
various,  according  to  the  constitution  of  the  patient 
iiid  the  treatment  pursued.  The  most  favourable 
ivill  be  a  subacute  condition  of  disease,  and  a  slow 
recovery,  with  a  stiff  and  partially  ankylosed  and 
wasted  limb.  This  may  happen  without  suppuration. 
But  in  the  majority  of  instances,  abscess  forms,  and 
the  patient  is  worn  out  by  the  continued  irritation 
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of  diseased  bone,  or  by  the  -profuse  discharge;  or, 
shortening  ensues  from  absorption  of  the  head  of 
the  bone,  or  its  dislocation;  the  cavity  of  the 
abscess  may  ultimately  contract,  the  carious  bone 
exfoliate,  and  the  sinuses  close  after  years  of  suf- 
fering. Under  the  most  favourable  circumstances, 
when  once  the  joint  has  been  acutely  inflamed,  a 
year  or  two  will  elapse  before  the  patient  can  use 
his  limb  with  any  degree  of  security.  But  the 
safety  of  the  patient  depends  on  the  prevention  of 
suppuration,  which  can  rarely  be  done  in  strumous 
persons.  If  it  occur  in  an  adult,  hectic  and  ex- 
haustion will  certainly  prove  fatal;  but  children 
may  recover  with  permanent  lameness.  (See 
Erichnen's  Work,  already  referred  to,  p.  738.) 

Acetabidar  Coaalgia. —  This  is  believed  by 
Mr.  Erichsen  to  be  the  most  fatal  form  of 
hip  disease.  The  disease  originates  in  the  pelvic 
bones,  and  the  pain  is  deseribed  as  existing  rather 
iiround  the  hip  than  in  the  joint  itself ;  the  latter 
however  is  tender  on  pressure,  and  the  patient 
cannot  bear  on  the  limb;  but  no  alteration  takes 
place  in  its  length,  although  it  becomes  greatly 
wasted.  "  Abscess  invari.ably  forms,  perhaps  at 
first  within  the  pelvic  cavity;  but  it  soon  presents 
externally.  Sometimes  it  passes  down  by  the  side 
of  the  rectum,  or  through  the  sciatic  notch  to  the 
gluteal  region ;  but  generally  it  points  near  the  pubea, 
under  Poupart's  ligament."  This  is  followed  by 
hectic  fever,  exhaustion,  and  death.  Dislocation 
rarely  takes  place;  but  when  the  disease  has  arisen 
in  and  has  destroyed  the  head  of  the  femur, the  mere 
action  of  the  muscles  of  the  joint  brings  this  about. 
Sometimes  the  destruction  of  the  acetabulum  is  so 
extensive  that  the  head  of  the  femur  penetrates  it^ 
and  passes  into  the  pelvic  cavity.] 

Sir  B.  Brodie  has  had  opportunities  of  dissecting 
some  diseased  hip-joints  both  in  the  incipient  and 
advanced  stages  of  the  complaint.  From  bis  ob- 
servations, it  appears — 1st.  That  the  disease  com- 
mences with  ulceration  of  the  cartilages,  generally 
that  of  the  acetabulum  first,  and  that  of  the  femur 
afterwards.  2ndly.  That  the  ulceration extendsto the 
bones,  which  become  carious;  the  head  of  the  femur 
diminishing  in  size,  and  the  acetabulum  becoming 
deeper  and  wider.  3rdly.  That  an  abscess  forms  in 
the  joint,  which  after  some  time  makes  its  way  by 
ulceration  through  the  synovial  membrane  and 
capsular  ligament  into  the  thigh  and  nates,  or  even 
through  the  bottom  of  the  acetabulum  into  the 
pelvis.  Sir  A.  Cooper  showed  Sir  B.  Brodie  two 
specimens,  in  which  the  abscesses  had  burst  into 
the  rectum.  Sometimes  the  matter  makes  its  way 
th  rough  the  acetabulum  into  the  pelvis,  or  even, 
into  the  vagina.  Some  years  ago,  there  was,  in 
the  London  Hospital,  a  case  in  which  both  hips 
were  affected,  and  the  abscesses  communicated 
with  tile  cavity  of  the  pelvis  through  the  acetabula. 
(See  Scod,  On  Chronic  Tii/lammation,  &c.  p.  lOG.) 
In  the  Museum  of  University  College  is  a  beautiful 
specimen,  in  which  the  head  of  the  femur  1ms 
passed  through  the  bottom  of  the  acetabulum 
into  the  pelvis.  In  a  case,  under  Dr.  Mackenzie, 
of  Glasgow,  a  hid  of  sixteen  died  of  enormously 
enlarged  liver;  but,  on  dissection,  a  communi- 
cation was  found  through  the  bottom  of  the 
acetal)ulum,  between  the  canty  of  the  hip-joint 
and  tiie  colon,  smooth,  as  if  of  long  standinn-. 
Another  sinus,  communicating  with  the  joint 
led  into  the  thigh.  In  Mr.  Liston's  collection  is  a 
specimen  of  extensive  destruction  of  the  acetabulum, 
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head,  and  neck  of  the  femur,  with  several  sinuses 
leading  from  the  joint,  and  one,  in  particular,  of 
large  size,  leading  towards  the  rectum  through  the 
foramen  ovale.  There  is  also  another  in  the  rectum, 
with  a  rounded  aperture  sufficient  to  admit  the  point 
of  the  little  finger,  <ibout  an  inch  and  a  half  above 
the  anus.  (See  W.  Couhon,  On  Dis,  of  Hip-joint, 
p.  40.)  4thly.  In  consequence  of  the  abscess,  the 
synovial  membrane  and  capsular  ligament  become 
inflamed  and  thickened.  The  muscles  are  altered 
in  structure  ;  sinuses  are  formed  in  various  parts; 
and  at  last  all  the  soft  parts  are  blended  to- 
gether in  one  confused  mass,  resembling  the  parietes 
of  an  ordinary  abscess.  (Merf.  Chir.  Trans,  vol.  iv. 
p.  246-7.) 

[Of  late  years,  smCe  the  operation  of  excision  has 
come  into  practice  for  the  removal  of  the  carious 
and  necrosed  parts  of  the  hip-joint,  we  have  been 
enabled  to  verify  certain  conditions  of  disease  which 
formerly  were  only  surmised.  We  have  in  fact 
an  examination  of  a  hip-jouit  in  the  living  body, 
and  are  thus  better  enabled  to  understand  the  pro- 
gress of  the  morbid  processes  which  are  taking 
place.  It  will  be  of  advantage  in  this  place  to 
refer  to  the  condition  in  which  the  hip-joint  was 
found  in  the  statistics  of  fifty-nine  cases  collected 
by  Mr.  P.  C.  Price,  wherein  excision  of  the  whole 
or  certain  parts  of  the  articulation  was  practised. 
Tlie  operation  itself  as  a  means  of  treatment  we 
shall  discuss  in  another  place.  (See  Joints,  Ex- 
cision OF.) 

Among  the  fifty-nine  cases,  the  particulars  of 
which  had  been  authenticated  by  Mr.  Price,  in 
sixteen  the  head  of  the  femur,  much  diseased,  was 
dislocated  from  its  acetabular  connections,  and  no 
disease  of  the  pelvis  existed.  In  eighteen  cases 
the  head  of  the  femur,  also  much  diseased,  was  dis- 
located from  the  acetabulum,  and  more  or  less 
disease  of  the  acetabular  portion  of  the  pelvis  ex- 
isted. Five  cases  had  the  diseased  action  more  or 
less  confined  to  the  synovial  and  cartilaginous 
structures  of  the  articulation;  and  such  bony  por- 
tions of  the  joint  as  were  involved  did  not  partake 
of  the  character  of  either  caries  or  necrosis,  being 
rather  simple  stripping  or  denudation  of  perios- 
teum. In  fourteen  cases,  the  integrity  of  the 
joint  was  more  or  less  destroyed,  either  femoral 
or  pelvic,  or  both,  although  no  dislocation  or 
rupture  of  the  capsular  ligament  had  occurred. 
And  in  six  cases  no  exact  knowledge  of  the  state 
of  the  parts  was  possessed  by  Mr.  Price.  (See 
TJie  Lancet,  vol.  i.  1860,  p.  419.)  In  an  instance 
in  which  Mr.  Hancock  operated, — the  second,  in 
fact,  wherein  the  joint  was  wholly  excised, — the 
head  of  the  femur  and  acetabulum  were  exten- 
sively diseased;  the  latter  was  penetrated  witli 
numerous  openings.  The  spine  of  the  ischium 
and  a  portion  of  the  tuberositj"-,  also  both  dis- 
eased, were  removed  with  the  entire  acetabulum 
and  head  of  the  femur.  The  fingers  could  be 
passed  into  the  pelvis  through  the  ischiatic  notches. 
Yet  with  all  this  amount  of  disease,  the  head  of 
the  tliigh-bone  was  not  dislocated,  and  the  patient 
made  a  good  recover^'.  ( The  Lancet^i  vol.  i. 
1 858,  p.  1 1 9.)  Mr.  Hancock  had  previously  done 
the  first  operation  of  excising  the  entire  joint, 
including  the  acetabulum,  in  a  boy  fourteen  years 
of  age,  in  t!ic  early  part  of  1057.  [KM.  vol.  i. 
1857,  p.  141.)  Mr.  Erichsen  had  a  girl  under 
his  care,  whose  pelvic  disease  was  more  extensive 
than  in  any  case  hitherto  placed  on  record.   He  e.\- 
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cised  the  upper  end  of  the  femur,  the  acetabulum,, 
the  rami  of  the  pubes  and  of  the  ischium,  a  portion 
of  the  tuber  iscliii,  <ind  a  part  of  tlie  dorsum  ilii. 
This  patient,  when  admitted  into  University 
College  Hospitiil,  was  in  the  last  stage  of  dis- 
ease, exhausted  by  the  constant  discharge,  and 
must  inevitably  have  speedily  sunk  under  the 
effects  of  the  disease,  had  no  elTort  been  made  to 
remove  the  cause  of  the  prostration.  At  the  ope- 
ration she  was  so  exhausted  that  it  was  necessary 
to  leave  her  on  the  table  for  some  hours  before  she 
was  sufficiently  restored  to  bear  moving  into  bed. 
Nevertheless  this  girl  made  a  rapid  and  good  re- 
covery. (See  The  Lancet,  vol.  ii.  1858,  p.  88;  and 
Erichsen,  Science  a?id  Art  of  Surgery,  p.  745,  ed.  3.) 
In  the  Museum  of  the  Charing  Cross  Hospital 
there  is  a  preparation  from  Mr.  Howships'  collec- 
tion, showing  an  extensive  perforation  of  the 
acet.abulum  from  ulcerative  disease,  equally  affect- 
ing the  head  of  the  femur.  The  acetabulum  has 
been  prolonged  about  an  inch  upwards.  (See 
Barwell,  Dis.  of  tlie  Joints,  p.  313.) 

Femoral  Coxalgia,  or  Chronic  Disease  of  the 
Hip-joint.  —  This  is  usually  divided  into  three 
stages,  which  for  the  most  part  are  sufficiently  well 
marked,  and  correspond  with  certain  periods  in 
the  progress  of  the  disease.  The  first  or  incipient 
stage,  as  it  is  called,  extends  from  the  appearance 
of  the  earliest  symptoms  to  the  period  when  elon- 
gation of  the  limb  and  lameness  manifest  them- 
selves. The  second  is  known  by  wasting  and 
flattening  of  the  nates,  which  are  also  flabby;  the 
limb  is  weak,  and  elongated  in  reality,  or  appa- 
rently so,  with  a  lateral  twist  of  the  spine  ; 
whilst  in  the  third  stage  we  have  severe  pain,  the 
occurrence  of  suppuration,  and  shortening  of  the 
limb,  either  from  ulcerative  absorption  of  the  head 
of  the  thigh-bone  or  dislocation.  (See  Coulson, 
Lectures  on  Dis.  of  the  Joints,  vol.  ii. ;  Lancet  for 
1854,  p.  499.)] 

The  approach  of  this  disease  of  the  hip-joint 
may  be  rather  insidious  (in  the  first  stage),  its 
only  forerunner  being  sometimes  a  slight  weakness 
and  limping  of  the  affected  limb.  These  trivial 
sj-mptoms  are  often  not  sufficiently  urgent  to  excite 
much  notice  ;  and,  when  observed  by  superficial 
practitioners,  are  commonly  misunderstood,  and 
wrongly  treated.  As  there  is  sometimes  an  un- 
easiness in  the  knee  when  the  hip  is  affected,  care- 
less practitioners  frequently  mistake  the  seat  of  the 
disease;  and  I  have  many  times  seen  patients,  on 
their  entrance  into  an  hospital,  having  a  poultice 
on  their  knee,  while  the  wrong  state  of  the  hip  was 
not  at  all  suspected. 

This  mistake  is  extremelj'  detiimcntal ;  for  in  this 
stage  of  the  disease  mere  rest  and  repeated  topical 
bleeding  will  do  more  good  in  the  course  of  a  fort- 
night, than  large  painful  issues  will  afterwards 
accomplish  in  the  long  space  of  a  twelvemonth. 

The  symptoms  of  this  disease  of  the  hip-joint, 
when  only  looked  for  in  the  situation  of  that  arti- 
culation, are  not  very  obvious.  Though  in  some 
instances,  the  attention  of  the  surgeon  is  soon 
called  to  the  right  situation  of  the  disease  by  the 
existence  of  a  fixed  pain  behind  the  trochanter 
miijor;  yet  it  is  too  often  the  case,  that  mere 
pain  about  an  articulation,  entirely  destitute  of 
visible  enlargement  and  change  of  colour,  is  dis- 
regarded as  a  complaint  of  no  importance  among 
young  subjects,  and  as  a  rheumatic  or  gouty  affec- 
tion in  adult?.    Patients  frequently  complain  of 
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their  most  painful  sensations  being  in  tlie  groin; 
and  all  accurate  observers  have  remarked  tiiat  in 
hip  (fisease,  the  pain  is  not  confined  to  the  real  seat 
of  disease,  but  shoots  down  the  limb  to  the  knee. 

[It  is  to  be  remarked  that  the  pain  becomes 
very  excruciating  when  the  cartilages  are  ulcer- 
ating, whilst  in  scrofulous  caries  it  is  com- 
paratively trifling;  but  in  both  forms  it  is  felt 
chiefly  in  tlie  knee  ;  and  it  has  been  remarked 
that  in  the  scrofulous  caries,  the  pain  in  the  knee 
may  be  the  only  symptom  complained  of ;  some 
surgeons  lijive  actually  observed  a  swelling  there. 
The  means  of  distinguishing  between  disease  of 
the  knee  and  hip-joint  is  to  press  upon  the  latter, 
either  in  front  over  the  iliacus  and  psoas  muscles, 
or  behind  the  great  trochanter;  or  if  tlie  femur  is 
gently  jerked  upwards  towards  the  acetabulum, 
pain  will  be  felt  in  the  hip,  and  the  pain  in  the 
knee  will  be  greatly  aggravated. 

Mr.  Coulson  observes  that  no  particular  seat 
can  be  assigned  to  this  pain  in  the  knee,  nor  are 
surgeons  agreed  as  to  the  real  nature  of  its  cause. 
In  some  cases  the  whole  joint  is  painful;  in  others 
the  pain  is  just  behind  the  patella,  or  on  either 
side,  on  the  condyles  of  the  femur;  it  may  extend 
along  the  leg,  and  in  a  few  cases  has  been  noticed 
to  occupy  the  ankle  joint  instead  of  the  knee. 
The  pain  is  of  the  kind  denominated  sympathetic. 
(See  W.  CouUon,  On  Dis.  of  the  Hip-joint,  and 
Lectures  in  the  Lancet  in  1854.) 

Sir  C.  Bell  was  of  opinion  that  the  pain  arose 
from  an  affection  of  the  obturator  nerve  ;  others 
have  referred  it  to  the  branches  of  the  anterior 
crural  nerve  ;  but  Mr.  Coulson  observes  that  the 
same  sympathetic  pain  in  the  knee-joint  has  been 
found  to  coincide  with  chronic  inflammation  of  the 
sacro-ibac  articulation, —  a  disease  overlooked  by 
most  writers  on  surgery,  though  carefully  described 
by  Boyer,  and  noticed  in  the  Clinical  Surgery  of 
Larrey.] 

In  dwelling  upon  the  subject  of  pain,  Sir  B. 
Brodie  observes,  that,  at  first  trifling  and  occa- 
sional, It  afterwards  becomes  severe,  constant,  and 
more  fixed.  A  boy,  in  St.  George's  Hospital,  com- 
plamed  of  pain  in  the  inside  of  the  thigh,  near  the 
middle  ;  and  another  patient  referred  the  pain  to 
the  sole  of  the  foot.  Wherever  the  pain  is  situ- 
ated, it  is  aggravated  by  the  motion  of  the  joint, 
and  especially  by  whatever  occasions  pressure  of 
the  ulcerated  cartilaginous  surfaces  against  each 
other.    (Urodie's  Pathol.  Ohs.  p.  139.) 

_  When  the  functions  of  a  limb  are  obstructed  hy 
disease,  its  bulk  generally  diminishes,  and  the 
muscles  bfcome  emaciated.  Nearly  as  soon  as  the 
least  degree  of  lameness  can  be  perceived,  the  leg 
and  thigh  have  actually  wasted,  and  thei'r  circum- 
ference has  diminished. 

If  the  surgeon  makes  pressure  on  the  front  of 
tfie  jomt,  a  lilt  e  on  the  outside  of  the  femoral  ar- 
tery, alter  it  has  descended  below  the  os  pubis, 
great  pain  will  be  experienced. 

The  limping  „f  the  patient  is  a  clear  proof  that 
somethmg  about  the  lin.b  is  wrong,  and,  if  such 
I.mping  cannot  be  m.puted  to  diseased  vertebra, 
or  some  recent  accident,  and  if,  at  the  same  time,' 
the  above-ment.oned  emaciation  of  the  li.nb  exists 
there  is  great  cause  to  suspect  that  the  hip  is  dis' 
eased  particularly,  when  pressing  the  front  of  the 
acetai.uliiin  causes  pain. 

affmr"'"1  J"";'"-"^  &«""'i'b-  produce  a  paralytic 
affection  of  both  legs  at  once,  if  they  produce  it  at 
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all  ;  and  they  do  not  cause  painful  sensations  about 
the  knee,  as  the  hip  disease  does. 

[In  the  second  stage,  the  symptoms  arc  con- 
nected with  a  constant  effort  to  keep  the  limb  as 
free  from  motion  as  possible.  The  whole  limb  now 
becomes  flabby  and  wasted,  being  diminished  in 
size  from  disuse,  and  tlie  constrained  repose  of  its 
muscles.  The  affected  buttock  looks  flatter  and 
more  wasted  than  the  one  on  the  sound  side  ;  the 
marked  division  between  the  buttock  and  thigh  is 
lost  ;  the  buttock  on  the  affected  side  is  lower  by 
an  inch  or  more  than  is  natural,  and  the  whole 
limb  appears  to  be  longer  than  the  one  which  is 
free  from  disease.  In  the  greater  number  of  cases 
the  affected  limb  presents  an  appearance  of  elonga- 
tion ;  in  a  few  cases  it  is  really  elongated  to  a 
slight  degree  ;  but  the  second  stage  may  pass  over 
without  any  change  whatever  taking  place,  either 
in  the  real  or  apparent  length  of  the  limb.  (See 
W.  Coulson,  Lectures  on  Dis.  of  Joints,  The 
Lancet,  vol.  ii.  1851,  p.  499.) 

An  actual  lengthening  does  occur  from  effusion 
of  fluid  into  the  cavity  of  the  joint.  Mr.  Coulson 
and  many  other  surgeons  fully  believe  this  to  be 
the  case,  but  that  it  is  not  of  frequent  occurrence, 
and  the  elongation  thus  produced  seldom  exceeds 
one  third  of  an  inch.  The  influence  exercised  on 
the  limb  by  the  constant  position  of  the  patient, 
produces  an  apparent  elongation  of  the  limb,  and 
this  will  be  understood  by  what  follows.] 

The  increased  length  of  the  limb,  in  the  early, 
or  second,  stage  of  tlie  present  disease,  is  a  very 
remarkable  occurrence.     The  symptom  is  easily 
detected  by  a  comparison  of  the  condyles  of  the 
OS  femoris,  the  trochanter  major,  and  malleoli,  of  the 
diseased  limb,  with  those  parts  of  the  opposite 
member,  care  being  taken  that  the  patient's  pelvis 
is  evenly  situated.    The  thing  is  the  more  striking, 
as  the  increased  length  of  the' member  is  frequently 
as  much  as  four  inches.    The  rationale  of  this  fact, 
John  Hunter  used  to  explain  by  the  diseased  side 
of  the  pelvis  becoming  lower  than  the  other,  (firow- 
ther,  p.  266.)     The  same  thing  had  also  been 
noticed  by  Falconer  {On  Ischius,  p.  9)  ;  and  this 
ong  before  the  period  when  Mr.  Crowther  printed 
hi3_  second  edition.    According  to  Sir  B.  Brodie, 
it  is  easy  to  understand  how  the  crista  of  one 
ilium  becomes  visibly  depressed  below  the  level  of 
the  other,  when  the  position  is  remembered,  in 
which  the  patient  places  himself  when  he  stands 
erect.    "  He  supports  the  weight  of  his  body  upon 
the  sound  limb,  the  hip  and  knee  of  which  are,  in 
consequence,  maintained  in  a  state  of  extension 
At  the  same  time,  the  opposite  limb  is  inclined  for- 
ward, and  the  foot  on  the  side  of  the  disease  is 
placed  on  the  ground  considerably  anterior  to  the 
other,  not  for  the  purpose  of  supporting  the  super- 
incumbent weight,  but  for  that  of  keeping  the  person 
steady,  and  preserving  the  equilibrium. '  Of  course 
this  cannot  be  done  without  the  pelvis  on  the  same 
side  being  depressed.  The  inclination  of  the  pelvis 
is  necessarily  attended  with  a  lateral  curvature  of 
the  spine,  and  hence  one  shoulder  is  higher  than 
the  other,  and  the  whole  figure  in  some  degree  dis- 
torted.   These  effects  are  in  general  all  removed 
by  the  patient's  lying  in  bed  a  few  weeks,  except 
where  the  deformity  has  continued  a  long  time  in 
a  young  growing  subject.    (Palhol.  Obs.  p.  146.) 

[Sir  Astley  Cooper  says,  in  relation  to  the 
lengthening  of  the  limb,  that  it  is  possible  that  an 
effusion  into  the  joint  may  push  the  limb  a  little 
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but  lie  doubts  whether  this  has  any  influence  in 
producing  an  elongated  appearance  of  the  limb. 
Mr.  Lawrence,  who  has  given  a  good  description  of 
the  lengthening  of  the  limb,  says,  that  in  the  ear- 
lier period  of  the  disease  we  sometimes  find  the 
limb  longer  than  that  on  the  sound  side,  and  some- 
times shorter.  This  is  only  apparent.  It  depends, 
he  observes,  on  the  position  of  the  pelvis  ;  lience, 
when  the  lower  extremity  of  the  affected  side 
appears  to  be  longer  than  that  of  the  other,  we 
shall  find  that  the  anterior  superior  spine  of  the 
ilium  on  that  side  is  so  much  lower  than  its  fellow ; 
if  the  extremity  of  the  sound  side  appear  to  be  the 
longest,  we  shall  find  that  the  anterior  superior 
spine  of  the  ilium  of  that  side  is  lower  down  than 
that  of  the  aifected  side.  {Lectures  in  the  Lan- 
cet, p.  484.)] 

The  deformity  of  the  spine  was  first  pointed  out 
by  Dr.  Albers  of  Bremen,  in  his  work  on  Coxalgia. 
That  the  early  stage  of  this  complaint  is  sometimes 
attended  with  an  appearance  of  shortening  instead 
of  lengthening  of  the  limb,  has  been  dwelt  upon  by 
Volpi,  Albers,  Sir  Benjamin  Brodie,  Mr.  Law- 
rence, and  many  others.  Mr.  Coulson  thinks  it 
probable  that  the  head  of  the  bone  may  occasion- 
ally be  drawn  by  the  muscles  to  the  upper  edge  of 
the  acetabulum,  and  the  already  lengthened  limb 
shortened,  without  the  head  of  the  femur  being 
pushed  back  into  the  acetabulum.  {Op.  cit.  p.  55.) 
It  is  added,  that  in  this  case,  the  shortening  is 
never  so  considerable  as  in  a  later  stage. 

Though  there  may  be  more  pain  about  the  knee 
than  the  hip,  at  some  periods  of  the  malady  in  its 
incipient  or  first  stage,  yet  the  former  articula- 
tion may  be  bent  and  extended,  without  any 
increase  of  uneasiness;  but  the  os  femoris  cannot 
be  moved  about,  without  putting  the  patient  to 
immense  torture. 

The  patient  soon  gets  into  the  habit  of  bearing 
the  weight  of  his  body  chiefly  upon  the  opposite 
limb,  while  the  thigh  of  the  affected  side  is  bent  a 
little  forward,  that  the  ground  may  only  be  par- 
tially touched  with  the  foot.  This  position  is 
found  to  be  the  most  comfortable,  and  every  at- 
tempt to  extend  the  limb  occasions  an  increase  of 
pain. 

[The  third  stage  is  characterised  by  the  gradually 
increasing  severe  pain,  which  impedes  every  mo- 
tion of  the  joint,  particularly  that  of  extension. 
This  pain  is  also  violent  during  the  night,  prevent- 
ing rest ;  the  slightest  movement  of  the  joint  causes 
agony,  and  the  patient  is  confined  to  bed,  or  hob- 
bles along  with  difficulty  upon  crutches.  In  many 
cases,  however,  even  in  this  stage,  the  pain  in  the 
hip  is  masked  until  the  precursory  symptoms  o 
suppiuration  make  their  appearance.  Constitutional 
disturbance  is  now  observed  perhaps  for  the  lirst 
time,  and  ushers  in  this  stage  of  the  disease,  the 
pain  in  the  joint  is  aggravated,  febrile  symptoms 
continue;  there  are  frequent  shiverings  with  painiui 
starlings  of  the  limb  ;  the  patient  s  rest  is  dis- 
turbed, and  he  is  distressed  from  starting  and  ca  ch- 
ingin  his  sleep.    Suppuration  now  ta'^f  P';\^^ 
sometimes  in  the  cellular  tissue  external  to  he 
joint,  sometimes  within  the  joint  itself,  in  which 
latter  case  the  capsular  ligament  soon  gives  way, 
and  the  effused  matter  gradually  makes  its  way 
to  the  surface.     (See  Mr.  Coulson's  Lectures  on 
Bis.  of  Joints.  The  Lancet,  vol.  n.  18.')4,  p.  iJUU-  J 
The  extremity  becomes  really  shortened  in  this 

stage  from  ulceration,  absorption  of  the  head  ol  the 


thigh-bone,  or  from  destruction  of  the  margin  of 
the  acetabulum,  whereby  the  cavity  becomes 
shallower  and  wider,  which  permits  of  the  limb 
being  drawn  up,  or  from  deep  ulceration  of  its 
socket,  which,  as  has  been  previously  shown,  in 
extreme  cases,  has  been  found  perforated  by  the 
head  of  the  femur;  or  lastly,  dislocation  of  the 
latter  may  occur.  This  last  process  is  not  so  fre- 
quent as  has  been  supposed  by  surgeons,  and  the 
latest  writer  on  diseases  of  the  joints  (Mr.  Barwell) 
asserts  that  spontaneous  dislocation  of  the  hip-joint 
is  uncommon  in  comparison  to  the  frequency  of  its 
absence.  (Op.  ci'i.  p.  317.)  Mr.  Liston  says  that 
shortening  does  not  often  take  place  from  dislo- 
cation, and  Dr.  Bauer  also  insists  upon  its  rarity. 
When  the  dislocation  has  occurred  it  takes  place 
usually  but  not  always  upon  the  dorsum  of  the 
ilium.] 

In  Mr.  Coulson's  work  is  an  excellent  drawing 
taken  from  a  case  of  dislocation  of  the  head  of  the 
femur  on  the  dorsum  of  the  ilium  from  the  effects 
of  disease.  {On  the  Dis.of  the  Hip-joint,  pi.  6. 
4to.  London,  1837.)  In  rarer  cases,  the  head  of 
the  femur,  after  being  dislodged,  has  beea 
drawn  downwards  and  inwards  on  the  foramen 
ovale.  In  still  rarer  cases  the  head  of  the  femur  is 
drawn  forward  and  rests  on  the  pubes,  the  knee  and 
toes  being  turned  outwards.  (See  W.  Coulson's 
Work,  p.  40.)  ,  c 

In  some  cases,  indeed,  the  shortened  state  oi 
the  limb  arises  from  an  actual  dislocation  of  the 
head  of  the  thigh  bone,  in  consequence  of  the 
destruction  of  the  cartilages,  ligaments,  and  articu- 
lar cavity. 

In  University  College  museum  is  a  fine  specimen 
of  the  termination  of  the  disease  in  a.  new  joint, 
the  articular  cavity  being  formed  in  the  upper 
portion  of  the  femur  and  a  new  ball  on  the  ilium. 
The  old  acetabulum  is  nearly  obliterated,  and  near 
it,  within  the  pelvis,  the  remains  of  the  cyst  of  an 
abscess.  I  obtained  this  preparation  from  the 
body  of  a  woman  who  died.in  the  neighbourhood 
of  University  College  Hospital.  I  believe  it  to 
be  the  only  one  of  the  kind  in  London. 

A  case  is  mentioned  by  Mr.  Earle,  in  which  the- 
head  of  the  bone  was  dislocated  into  the  ischiatic 
notch.  (See  Coulson  on  Dis.  of  Hip,  p.  60.)  In 
the  museum  of  the  College  of  Surgeons,  in  London, 
is  a  preparation  in  which  the  head  of  the  femur  is 
dislocated  from  the  effects  of  disease  into  the- 
foramen  ovale.  Other  instances  of  it  are  men- 
tioned by  Mr.  Coulson  {Op.  cit.  p.  61),  Boyer,. 
and  Sir  B.  Brodie. 

Mr.  Coulson  attended  a  young  woman,  whose 
thigh  bones  were  both  dislocated  from  disease,  and 
who  could  wiilk  about  very  well;  and  Mr.  Wick- 
hain  has  recorded;  a  similar  case,  in  which  the 
limbs  are  represented  in  the  everted  position,  so- 
that  I  infer  that  the  new  joints  are  formed  on  the 
ossa  pubis. 

[When  an  abscess  has  formed,  instead  ot  ap- 
pearing in  the  thigh,  it  may  make  its  way  into 
the  pelvis  through  ulcerated  openings  in  the  bottom 
of  the  acetabulum.  In  some  cases  it  has  burst 
into  the  vagina,  in  others  into  the  rectum.  Occa- 
sionally it  discharges  into  the  pelvis,  and  thence 
escapes  through  the  ischiatic  notch.  Mr.  t'lrne 
met  with  a  case  in  which  the  abscess  opened  into  the 
bladder.  In  the  acetabular  form  of  coxalgia  abscess 
is  often  one  of  the  earliest  signs  of  serious  mis- 
chief.   Abscesses  usually  form  behind  the  joint 
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undiT  the  gluteal  muscles;  ihoy  may  open  in  this 
situation  or  burrow  under  the  fascia  lata,  and 
present  on  the  outer  aspect  of  the  thigh  below  the 
tensor  vagina:  femoris.  Sinuses  form  in  various 
directions;  their  situation  and  course  will  often- 
times lead  to  an  accurate  diagnosis  of  the  seat  and 
extent  of  the  osseous  disease.] 

Sir  Benjamin  Brodie  recollects  no  instance  of  an 
adult,  in  whom  abscesses  had  formed,  who  did  not 
ultimately  sink  exhausted  b}'  the  liectic  symptoms 
which  they  induced.  Children  may  recover  in 
this  ultimate  stage  of  the  disease;  but  seldom 
without  a  complete  ankylosis  of  the  joint.  (Med. 
Chir.  Trail,  vol.  vi.) 

[When  the  head  of  the  thigh-bone  has  become 
dislocated  on  to  the  dorsum  ilii,  a  false  joint  may 
eventually  form,  or  osseous  ankylosis  in  a  more  or 
less  faulty  position  may  take  place.  If  the  head 
of  the  bone  continue  in  the  acetabulum  without 
suppuration,  osseous  ankylosis  may  ensue  with 
but  little  shortening  of  the  limb.  The  ankylosis 
that  generally  results,  however,  is  that  known  as 
the  false  kind,  which  may  even  permit  of  very 
slight  motion. 

Fortunate  will  be  the  patient  if  his  disease  ter- 
minate in  ankylosis,  for  more  generall}^,  as  the 
constitutional  powers  become  exhausted,  a  tendency 
to  organic  disease  sets  in;  the  lungs  and  abdominal 
viscera  become  the  seat  of  scrofulous  aiTections,  and 
they  prove  the  immediate  cause  of  death.  In  some 
cases  the  patient  is  suddenly  cut  off  by  disease  of 
the  brain,  which  in  young  subjects  is  probably  of 
a  tubercular  character.  Such  cases  are  described 
by  Mr.  Cnulson  and  Mr.  South.  (See  Mr.  Coul- 
son's  Leclurcs  in  the  Lancet,  already  referred  to.) 

Treatment  of  Disease  of  the  Ilip-joint. —  This 
will  depend  upon  the  form  of  the  disease,  the 
acuteness  of  the  attack,  and  the  severity  of  tlie 
local  and  constitutional  symptoms.  Those  general 
principles  must  be  attended  to,  which  guide  us  in 
the  treatment  of  inflamed  joints,  which  have  been 
previously  considered. 

Very  early  treatment  is  of  great  importance,  as 
likely  to  ward  oiT  suppuration  and  its  consequences, 
and  thus  effect  a  cure;  this  will  consist  of  proper 
constitutional  treatment,  and  complete  rest  of  the 
limb,  by  means  of  a  suitable  well-fitting  leather  or 
gutta  percha  splint.  If  the  case  be  neglected,  the 
utmost  the  surgeon  can  do  is  to  save  the  life  of  the 
patient. 

In  the  Arihritio  form  of  the  disease,  the  treat- 
ment should  consist  of  rest  in  bed,  calomel  and 
opium  freely  administered,  and  opiates  at  night,  to 
prevent  the  painful  startings  of  the  limb.  Leeches 
or  cupping-glasses  may  be  applied  behind  the 
trochanter,  the  limb  must  be  supported  on  pillows, 
and  hot  poppy  fomentations  may  be  employed. 
Alter  the  inflammation  is  reduced,  the  joint  may 
be  fixed  by  means  of  a  leather  splint  or  starched 
bandage.  Mr.  Erichsen  prefers  the  latter,  from  its 
easy  application,  and  from  its  forming  a  more  secure 
casing  to  the  limb.  It  should  be  commenced  from 
the  toes  upwards,  and  after  it  has  sot,  a  trap  may  be 
cut  in  ,t  opposite  any  part  of  the  joint  to  which  it 
may  be  thought  necessary  to  make  applications. 
Ihe  patient  will  require  the  inhalation  of  chloro- 
lorm  to  undergo  the  application  of  this  or  anv 
other  form  of  apparatus,  {^ea  Ericlmn's  Art  of 
Surgery,  ed.  3,  p.  741.)  ^ 

The  Femoral  or  chronic  form  of  disease  of  the 
mp-jomt  requires  a  different  and  less  active  line 
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of  treatment.  In  such  cases,  rest  and  perfect  im- 
mobility, by  moans  of  the  starched  bandage  or 
leather  splint,  are  indispensable ;  in  conjunction 
with  these,  the  employment  of  counter-irritants 
more  particularly  the  caustic  issue,  will  be  attended 
with  great  advantage;  the  issues  may  readily  be 
applied  through  traps,  cut  in  the  apparatus  behind 
the  trochanter,  and  at  the  fore  part  of  the  joint 
opposite  the  pectineus  muscle.  At  the  same  time 
a  course  of  moderate  alteratives  and  tonics  will  be 
found  of  advantage.  To  children,  Hyd.  cum  creta. 
carb.  of  soda  and  rhubarb,  with  a  little  quininej 
may  be  given  twice  a  day.  To  adults,  the  bichlo- 
ride of  mercury,  with  bark  or  sarsaparilla,  will  be 
found  useful.  Should  strumous  disease  afterwards 
appear,  cod- liver  oil,  with  the  iodides  of  potassium 
and  iron,  may  be  advantageously  substituted. 
{Erichsen,  op.  cit.)"] 

The  writings  of  Hippocrates,  Celsus,  CebHus 
Aurelianus,  &c.,  prove  that  the  ancients  treated 
ijie  chronic  form  of  the  present  disease  much  in 
the  same  way  as  it  is  treated  by  the  moderns. 
Forming  an  eschar,  and  keeping  the  sore  open ; 
topical  bleeding,  cupping,  fomenting  the  part,  &c., 
were  all  proceedings  adopted  in  the  earliest  periods 
of  surgery. 

Quibus  diuturno  dolor  (says  Hippocrates)  iscMa- 
dico  vexatis  coxa  excidit,  iis  femur  coniabesoit,  el 
daudicunt  nisi  uranlur.  Forming  an  eschar,  or 
issue,  is  one  of  the  most  efiicacious  plans  of  treat- 
ing the  disease  even  now  known.  A  caustic  issue 
seems  to  me  more  beneficial  than  a  blister.  The 
depression  just  behind  and  below  the  trochanter 
major  is  the  situation  in  which  surgeons  usually 
make  the  issue,  and  the  size  of  the  eschar  should 
be_ nearly  as  large  as  a  crown  piece.  In  general,  ■ 
it  is  necessary  to  keep  the  issue  open  a  long  time. 

For  the  cure  of  the  disease  in  adults.  Sir  B, 
Brodie  and  Dr.  Albers  express  a  preference  to 
caustic  issues;  but  in  children,  and  even  in  grown- 
up persons,  when  the  complaint  is  recent,  they 
agree  in  thinking  blisters  capable  of  aftbrding 
complete  relief. 

[Mr.  Barwell  thinks  the  issue  and  the  moxa 
cruel  remedies,  but  he  recommends  the  actual 
cautery  as  by  far  the  most  efficient  means  of 
counter-irritation.  Its  efficacy  cannot  be  too 
highly  extolled,  he  observes,  in  the  first  stage  of 
hip-joint  disease,  commencing  in  the  bone,  and 
when  the  patient  is  not  very  feeble.  It  is  not 
only  more  efficient,  but  also  less  painful  in  its 
operation  than  the  potassa.  (See  Barwell  on  Dis. 
of  Joints.,  p.  323.) 

Bonnet  recommends  placing  the  limb  in  its 
natural  position  in  the  second  stiige,  and  keeping 
it  so  by  means  of  a  particular  form  of  splint  to 
prevent  the  starting  of  the  limb  in  its  second  stage. 
{Traiti  da  Thirapeutique  des  Maladies  Ariiculaires 
p.  416.)  Mr.  Barwell  describes  and  figures  a 
special  splint  for  this  stage  of  the  disease,  but  wo 
must  refer  the  reader  to  his  work  for  a  description 
of  it.    {Op.  cit.  p.  327.)] 

The  general  health  must  not  be  forgotten 
throughout  the  treatment  of  this  disease.  The 
diet  should  be  nutritious;  the  bowels  regulated- 
the  skin  kept  in  good  action  with  a  llesh  brush' 
and  the  apartments  thoroughly  ventilated.  A 
change  to  the  sea-side  will  be  found  an  advantage 
as  the  he;iltii  improves.  Mr.  Coulsou  tiiinks  that 
patients  derive  most  benefit  from  the  sea-side,  either 
at  the  commencement  of  the  disease,  or  ia  the 
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third  stage  when  the  abscesses  are  discharging,  and 
the  health  is  impaired.  He  recommends  also  the 
warm  salt  water  bath,  three  times  a  week,  and 
afterwards  the  tepid  bath;  the  time  for  bathing,  in 
the  morning.  The  cold  or  warm  douche  bath  is 
often  used  in  this  stage  of  the  complaint  with  very 
good  effect.    (Op.  cit.  p.  88.) 

In  some  cases  the  patient  may  be  allowed  to 
move  about  on  crutches,  with  the  foot  suspended 
in  a  sling,  as  in  the  case  of  a  fractured  thigh.  _ 

"With  respect  to  rubbing  the  joint  with  the  oint- 
ment of  aconitine,  grs.  vi.  to  3  vi.  of  lard,  see, 
Coulson,  Op.  cit.  p.  82.  I  apprehend  that  the 
friction,  unless  very  gently  conducted,  would  be 
objectionable. 

The  occurrence  of  suppuration  makes  a  vast  dif- 
ference in  the  prognosis.  "  The  formation  of  even 
the  smallest  quantity  of  pus  in  the  joint,  in  cases 
of  this  disease,  in  young  persons,  considerably 
diminishes,  and  in  the  adult  almost  precludes,  the 
hope  of  ultimate  recovery."  (Brodie,  in  Med. 
CMr.  Tran.,  vol.  vi.  p.  347.)  This  gentleman  is 
not  much  in  favour  of  opening  the  abscesses  early, 
at  least,  before  the  joint  has  been  kept  for  some 
time  perfectly  at  rest. 

[As  abscesses  form,  most  surgeons  now  recom- 
mend an  early  opening,  to  avoid  spreading  of  the 
pus  and  disorganisation  of  the  soft  structures.  If 
dislocation  have  occurred,  and  the  limb  be  distorted 
in  its  position,  especially  drawn  upon  the  abdomen, 
the  deformity  may  be  lessened  by  putting  the  pa- 
tient under  chloroform,  bringing  down  the  limb, 
and  fixing  it  in  a  starched  bandage.  In  this  way 
ankylosis  in  a  good  position  may  be  obtained,  and 
the  patient's  condition  be  greatly  improved.  It  is 
a  question,  however,  whether  this  proceeding  should 
be  resorted  to,  in  consequence  of  the  amount  of 
disease  present.  Occasionally,  however,  Mr. 
Erichsen  states  it  may  be  successfully  effected,  and 
he  relates  a  good  instance  in  illustration.  (Op. 
cit.  p.  743.)  If  ankylosis  be  likely  to  occur,  an 
endeavour  must  be  made  to  secure  it  with  the  limb 
in  a  straight  position.] 

I  have  known  so  many  instances  of  a  return  ol 
the  hip  disease,  after  it  had  been  for  a  considerable 
time  apparently  cured,  and  this  from  accidental 
•  blows  and  rough  exercise  of  the  limb,  that  I 
always  recommend  children  who  have  had  an 
attack  of  morbus  coxarius,  not  to  be  sent  to  school, 
nor  to  be  allowed  to  follow  rough  exercises. 

Mr.  J.  Burns,  in  the  second  volume  of  his 
Dissertation  on  Inflammations,  p.  311,  has  re- 
corded a  remarkable  instance,  in  which  this  joint 
was  affected  with  that  intractable  and  fatal  dis- 
temper, fungus  hsematodes.  The  case  was  at 
first  supposed  to  be  the  disease  of  which  we  have 
just  been  treating  in  the  preceding  columns. 

For  a  further  account  of  malignant  diseases  of 
the  joints,  I  must  refer  to  Sir  B.  Brodie's  valuable 
publication.  , 

[For  some  further  considerations  respecting  tlie 
treatment  of  disease  of  the  hip-joint,  see  Excision 
of  Joints.] 


[Slijr  Joint  or  Anki/losis.— subject  has 
already  been  dwelt  upon  in  another  phice,  and 
therefore  we  do  not  propose  entering  into  its  con- 
sideration further  here,  beyond  a  reference  to  the 
plan  of  treatment  which  has  recently  come  into 
vogue,  namely,  that  by  forcible  extension  and  rup- 
ture of  the  uniting  medium,  provided  that  be  not 


bone.  This  form  of  ankylosis  goes  by  the  name 
of  spurious  or  false,  in  contradistinction  to  the  true 
or  osseous  form,  wherein  the  bony  structure  of  the 
articulating  surfaces  has  become  fused  or  united 
into  a  firm  unyielding  and  solid  mass. 

The  most  recent  writer  on  the  subject  divides 
false  ankylosis  into  five  classes:—!.  Extra-cap- 
sular  adhesions,  without  alteration  in  the  form  of 
the  articulation.  2.  Extra-capsular  adhesions,  with 
muscular  retraction,  or  with  cicatrices,  but  without 
alteration  in  the  form  of  the  articulation.  3.  Slight 
intra-capsular  adhesions.    4.  Slight  intra-capsular 
adhesions,  with  muscular  retraction  and  cicatrices. 
5.  Intra-capsular  adhesions,  with  alteration  in  the 
form  of  the  articulation.    It  will  be  seen  that  all 
these  forms  differ  materially,  and  have  resulted 
according  to  the  amount  of  inflammation  present 
which  produced  them,  in  various  constitutions  and 
classes  of  persons.*  It  follows  that  the  treatment 
of  each  form  will  vary  somewhat,  but  it  will  agree 
in  the  general  principles  of — rupture  of  the  ad- 
liesions  by  forcible  extensions  ;  section  of  tendons, 
and   subsequent  separation   of  adhesions ;  and 
gradual    extension.     (See  B.  E.  Brodhurst  on 
Ankylosis,  3rd  ed.  1861,  p.  49.)    In  some  forms 
of  ankylosis,  the  adhesions  will  alone  yield  to 
forcible  extension  ;  in  others  they  will  yield  to 
forcible  extension  after  the  subcutaneous  division 
of  tendons;  while  again,  in  other  cases,  the  ad- 
hesions will  yield  to  gradual  extension.    In  this 
plan  of  treatment  there  are  some  conditions  which 
Mr.  Brodhurst  considers  to  be  indispensable,  and 
these  are  that  the  action  of  the  voluntary  muscles 
should  be  entirely  suspended,  under  the  influence 
of  chloroform.    Cicatrices,  tense  fasciae,  and  ten- 
dons should  be  previously  subcutaneously  divided, 
and  the  punctures  allowed  to  heal,  before  forcible 
flexion  or  extension  is  applied.  In  making  flexion 
or  extension,  moderate  force  alone  is  to  be  used, 
with  the  hand  only,  and  without  instrumental 
aid.    The  adhesions  should  be  ruptured  in  flexion 
of  the  limb.    No  attempt  at  the  time  of  rupturing 
the  adhesions  should  be  made  of  restoring  the 
position  of  tlte  limb;  nor,  indeed,  should  the  con- 
dition of  the  joint  be  further  investigated.  This 
is  a  point  to  which  Mr.  Brodhurst  especially  di- 
rects attention. 

"Before  chloroform  is  administered,  a  gutta- 
percha splint  should  be  moulded  to  the  limb;  and 
it  may  be  allowed  to  harden  wliile  the  chloroform 
is  taking  effect.  This  splint  is  to  be  removed  be- 
fore extension  is  made,  and  it  is  to  be  replaced  as 
soon  as  the  adhesions  have  been  ruptured;  it  may 
be  worn  until  tenderness  about  the  joint  has  ceased. 
When  tenderness  has  entirely  or  nearly  disap- 
peared, the  limb  may  be  moved  gently.  This 
passive  motion  should  be  repeated  at  intervals. 
(0/;.  ctV.  p.  56.) 

Under  the  influence  of  chlorofonr.,  muscular 
rigidity  mav,  in  a  large  number  of  instances,  be  so 
far  ovcrcoine,  that  the  adhesions  may  be  ruptured 
without  previous  subcutaneous  division  of  soft 
structures.  Often,  however,  it  is  necessary  to 
divide  tendons,  cicatrices,  and  fascia;,  before  it  is 
possible  to  affect  the  adhesions. 

In  all  cases  of  partial  ankylosis  some  muscular 
rigidity  exists.  Ankylosis  of  the  hip  causes  more 
inconvenience  than  of  any  other  jouu,  except  that 
of  the  maxilla.  For  further  information  upon  this 
important  subject,  we  must  refer  the  reader  to  Mr. 
Biodhurst's  work,  and  to  the  article  Ankylosis. 
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In  the  former,  the  observations  of  tlie  autlior  are 
based  on  an  experience  of  114  cases.] 


[Hysterical  Affections  of  llie  Joints.  —  Under 
this  heading  many  writers  have  described  ex- 
amples of  great  pain  in  the  joints  of  hysterical 
females,  which   might   be  mistaken   for  some 
real  and  dangerous  disease  of  the  part.  Sir 
Benjamin  Brodie  describes  it  as  follows  : — "  At 
first  there  is  pain  referred  to  the  hip,  knee,  or 
some  other  joint,  without   any  evident  tume- 
faction ;  the  pain  soon  becomes  very  severe,  and 
by  degrees  a  pufty  swelling  takes  place,  in  con- 
sequence of  some  degree  of  serous  effusion  into 
the  cells  of  the  cellular  texture.    The  swelling  is 
diffused,  and  in  most  instances  trifling;  but  it 
varies  in  degree,  and  I  have  known,  where  the  pain 
lias  been  referred  to  the  hip,  the  whole  of  the  limb 
to  be  visibly  enlarged  from  the  crista  of  the  ilium 
to  the  knee.    There  is  always  exceeding  tender- 
ness, connected  with  which,  however,  we  may  ob- 
serve this  remarkable  circumstance,  that  gently 
touching  the  integuments  in  such  a  way  as  that  the 
pressure  cannot  affect  the  deep-seated  parts,  will 
often  be  productive  of  much  more  pain  than  the 
handling  of  the  limb  in  a  more  rude  and  careless 
manner.    In  one  instance,  where  there  was  this 
nervous  affection  of  the  knee  immediately  below 
the  joint  there  was  an  actual  loss  of  the  natural  sen- 
sibility, the  numbness  occupying  the  space  of  two 
or  three  inches  in  the  middle  of  the  leg.  Persons 
who  labour  under  this  disease  are  generally  liable 
to  other  complaints,  and  in  all  cases  the  symptoms 
appear  to  be  aggravated,  and  kept  up  by  being 
made  the  subject  of  constant  anxiety  and  atten- 
tion. '    {1>ath.  and  Surg.  Ohs.) 
»  observes  that,  in  this  affection, 

the  affected  hmb  is  liable  to  remarkable  alterna- 
tions of  heat  and  cold;  at  one  part  of  the  day  the 
limb  feels  cold,  and  assumes  a  purple  aspect;  at 
another,  hot  flushes,  followed  by  perspiration, 
break  out  over  the  extremity;  again,  the  limb 
does  not  merely  feel  hot  to  the  patient,  but  is  ac- 
tually so  to  the  touch  of  another,  and  the  whole 
capillaries  of  the  affected  part  become  turgid  with 
excess  of  blood."  (0«  Diseases  of  the  Hip  Joint, 
p.  117.) 

Mr.  Skey  has  described  some  good  examples  of 
the  disease  affecting  the  spine  and  the  knee. 
With  respect  to  their  frequency,  he  goes  so  far  as 
to  say:  in  three  fourths  of  diseases  of  the  knee- 
joint,  occurring  in  young  women  from  15  to  25, 
we  will  find,  more  or  less  palpably,  the  traces  of 
hysteria;  for  even  the  presence  of  real  disease  of 
the  joint  is  no  guarantee  or  safeguard  against  the 
existence  of  some  symptoms  really  attributable  to 
nystena.    (See  the  Lancet,  vol.  i.  1059,  p.  257.) 

Xhe  same  class  of  affection  has  been  lucidly 
described  by  Mr.  Barvvell,  under  the  name  of 
Hysteric  Pseudo-disease  of  the  Joints.  In  cases 
Of  doubt  he  speaks  of  the  value  of  chloroform  as  a 
wa«",\    fi  Relieves  he 

t?e  M.H  paper  read  before 

ierfjft  t?-'  "'fluence 

be  r  Lrd  ••"  '^"'i'^'y  1-1%  j"i"t,  will 

De  restored.  I  here  i.s  a  pomt,  however,  which  he 
has  knomx  to  mislead  in  diagnosis,  namely,  a  cer- 
tam  crepitation  in  the  joint  complained  of.  "  Now 
many  boys  as  wWl  as  girls,  arrived  at  puberty,  or 
mL^""'tr'^  rapid  growth,  are  subject  [  a 
peculiar  crackling  at  the  joints,  chiefly  the  knee. 
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hip,  and  ma.xillary  articulation.  This  is  quite  pain- 
ess  under  healthy  circumstances,  and  children 
frequently  amuse  themselves  with  the  odd  sensa 
tion  It  produces.    But  if  the  individual  be  a  girl 
who,  verging  on  puberty,  becomes  weaker  with 
chlorotic  tendency,  this  crackling  is  very  apt  to 
continue  in  one  of  the  joints,  and  at  last  to  become 
the  secondary  cause  of  a  neuropathy  fixing  itself 
in  a  certain  part,  and  gradually  assuming  the  cha- 
racter of  an  hysteric  joint.    Thus  then,  we  may 
find  in  such  a  malady  a  certain  amount  of  crackling, 
comparable  to  nibbing  together  two  surfaces  of 
parchment,  of  coarse  silk,  or  of  crape,  and  which 
18  not  like  any  of  the  crepitations  in  joint  disease, 
except  an  early  stage  of  hydrarthrosis."  (On 
Disease  of  the  Joints,  p.  371.) 

Occasionally,  though  rarely,  hysteric  pseudo- 
disease  of  a  joint  goes  so  far  that  a  sort  of  imitation 
of   starting  of  the  limb  "  comes  on,  of  which,  in 
some  cases,  the  patient  complains,  as  causing  great 
pain,  and  which  in  others  is  perfectly  painless. 
No  surgeon  will  for  a  moment  mistake  this  pheno- 
menon for  the  starting  pain  occurring  in  other 
really  acute  diseases;   but  the  differences  are 
worth  recording,  if  merely  for  their  curious  physio- 
logical  character  when  regarded   in  connection 
with  the  true  symptom.    In  most  cases  the  hy- 
steric movements  only  come  on  when  some  one  is 
present,  though  the  patient  may  affirm  them  to  be 
constant,  which  they  rarely  are.    They  are  rhyth- 
mical,^ sometimes  recurring  with  immense  rapidity 
sometimes  synchronous  with  the  pulse.    But  the 
circumstance  most  worthy  of  note,  is  that  they 
cease  dunng  sleep,  even  before  consciousness  is 
altogether  lost,  and  they  do  not  return  until  the 
patient  is  fully  awake  in  the  morning.    Now,  the 
starting  of  the  limb  from  articular  inflammation  is 
aivvays  worst  just  as  the  patient  sinks  to  sleep, 
when  the  controlling  power  of  the  will  is  with- 
drawn.   This  difference  in  the  time  of  occurrence 
marks  their  several  origins  ;  the  one  is  dependent 
upon  the  cerebrum,  the  other,  independent,  even 
requires  the  withdrawal  of  its  powerf 

Mr.  Bryant  lays  some  stress  on  the  value  of 
f  n7h  ^".^''^      diagnosis,  for  when  in- 

disease  will  be  detected,  and  free  mobility  and 
signs  of  a  healthy  joint  will  clearly  prove  the 
character  of  the  malady.  He  also,  in  common 
with  Sir  Benjamin  Brodie,  Barvvell,  and  others 
has  met  with  this  disease  in  males  as  well  as  in' 
females  although,  of  course,  it  is  more  frequent 
in  tlie  latter.  ^ 

The  treatment  must  be  of  a  general  character 
directed  especially  to  re-establish  a  healthy  con- 
dition of  the  uterine  organs.  If  there  be  amen- 
orrhcea  and  anemia,  alootics  and  the  preparations 
of  iron  must  be  given  ;  if  uterine  irritation  or 
ulceration  exist,  these  must  be  removed  by  pronor 
local  means,  and  the  general  healtli  attended  to 
The  most  eflicient  treatment  that  can  be  directed 
to  the  affected  joint,  is,  Mr.  Erichsen  believes  the 
applicatmii  of  cold  douches,  and  the  employment 
of  electro-magnetism,  which  he  has  found  to  cure 
cases  in  which  all  other  means  had  failed;  the 
application  of  atropine  and  aconite  may  be  of  ser- 
vice to  allay  the  pain  when  especially  severe. 

If  unfortunately  this  all'ection  is  treated  for  a 
diseased  or  injured  joint,  as  has  sometimes  hau- 
pened,  by  the  employment  of  antiplilooistic 
measures,  the  general  symptoms  will  lU'ccssiirily 
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become  aggravated.  Hygienic  remedies  are  con- 1 
sidered  to  be  more  valuable  than  local.  "  The 
patient  should  have  fresh  air,  generous  living,  and 
plenty  of  occupation  for  mind  an^i  body ;  she  should 
be  encouraged  to  take  exercise,  notwithstanding 
pain  and  weakness,  and  to  resume,  as  far  as  pos- 
sible, the  habits  of  a  healthy  person." 

Local  sedatives  applied  in  the  form  of  the  strong 
solutions  of  opium,  are  advised  to  be  freely  em- 
ployed by  Mr.  Skey,  who  has  found  them  most 
valuable.  As  a  sedative  agent,  he  thinks  the 
common  tincture  of  opium  of  little  avail.  An 
immediate  resort  to  the  extract  of  opium,  he  re- 
commends as  preferable,  and  will  be  found  iii  the 
semi-fluid  form,  a  valuable  agent  in  most  varieties 
of  local  pain  of  the  neuralgic  kind. 

In  certain  cases  it  is  necessary  to  excite  some 
powerful  emotion  in  the  patient's  mind,  to  ^yhich 
the  morbid  condition  will  readily  succumb,  if  we 
can  succeed  in  raising  it.    Fear  is  the  most  effec- 
tive agent;  but  in  the  case  of  a  vain  woman,  the 
gentler  remedy  of  ridicule  will  suifice.    "  If  you 
would  bring  an  attack  to  a  sudden  termination, 
you  must  operate  through  the  mind,  not  through 
the  body.    These  people  are  remarkably  insen- 
sible to  physical  pain,  but  their  ears  are  open  to  the 
powerful  agency  of  ridicule.    I  remember  the  case 
of  a  young  lady,  in  whose  mind  a  sense  of  indigna- 
tion was  impressed  by  certain  offensively  cutting 
remarks  that  moved  her  vanity  to  the  utmost. 
She  ceased  to  sob,  the  colour  rushed  to  her  cheeks, 
and  she  burst  into  a  flood  of  natural  tears.  The 
disease  had  passed  away.    In  all  similar  examples 
of  hysteria,  whether  taken  singly  or  congregated  in 
sympathetic  groups,  kindness  is  thrown  away;  at 
least,  it  may  tell  for  what  it  is  worth,  but  it  does 
not  lead  in  the  direction  of  cure.    You  will  do  far 
better  if  you  can  produce  a  shock  on  the  mmd,  if 
you  excite  any  powerful  mental  emotion,  and  still 
more  efficiently  by  a  painful  one."  (See  Mr.  Skey 
in  the  Lancet,  vol.  i.  1859,  p.  259.) 

In  many  cases,  almost  any  form  of  treatment, 
whether  mental  or  bodily,  proves  fruitless,  and 
hence  the  notorious  character  which  this  affection 
has  obtained.    The  hysterical  joint  is  often  ob- 
served too,  in  strong  florid  girls,  who  suffer  from 
no  menstrual  or  leucorrhseal  disorder.    It  is  ex- 
pedient, therefore,  to  endeavour  sometimts  to  draw 
away  the  patient's  imagination  from   the  spot 
whereon  it  is  fixed.    For  this  purpose,  Mr.  Bar- 
well  has  made  use  of  a  plan,  which  he  has  found 
useful  in  cases  where  the  patient's  confidence  rests 
fully  in  the  attendant,  and  some  real  desire  to  re- 
cover exists.    The  value  of  the  plan  lies  in  calUng 
the  person's  mind  away  from  the  aflfected  spot  ot 
the  body,  and  establishing  a  firm  belief  that  when 
a  certain  event  takes  place  the  pain  will  cease.  He 
has  used  a  single-thread  seton,  through  a  small 
fold  of  skin,  at  some  considerable  distance  from  the 
seat  of  pain,  and  has  endeavoured  to  make  his  pa- 
tient firmly  believe  that  when  the  silk  comes  away 
the  pain  will  leave  her.    This  lias  proved  success- 
ful iu  many  instances.    (See  BarioelU  op.  cit.; 

We  must  observe,  however,  that  there  are  many 
cases  of  pure  neuralgia  of  joints  which  are  wholly 
independent  of  any  hysteric  condition.] 


[Secondary  Inflammation  of  Joints.— Under:  this 
name  Mr.  Coulson  has  described  a  class  ol  diseases 
of  the  joints  arising  from  blood-poisoniiig.  iaking 
the  primary  affections  with  which  the  articular 


disease  may  be  associated,  as  the  basis  of  his 
classification,  Mr.  Coulson  formed  seven  classes  or 
groups  of  secondary  diseases  of  joints.   The  first 
comprehended  such  as  follow  serious  operations  and 
injuries,  as  amputations,  wounds,  injuries  of  the 
head,  &c.    In  the  course  of  his  description  of  this 
group,   Mr.    Coulson    expresses   the  following 
opinion  : — "  That  in  every  case  the  poisonous  agent 
is  purulent  matter,  either  secreted  by  an  inflamed 
vein  or  lymphatic,  or  taken  up  from  an  abscess  &c., 
and  that  poisoning  occurs  when  the  pus  becomes 
mixed  with  the  general  circulation ;  that  there  is  an 
acute  and  chronic  form  of  pysemia;  that  the  se- 
condary affections  which  occur  in  the  course  of 
the  latter,  have  a  tendency,  to  afltect  the  subcu- 
taneous tissues  rather  than  the  internal  viscera,  and 
are  often  prolonged  to  a  considerable  period."  The 
second  group  included  those  cases  connected  with 
the  puerperal  state.    The  third  group  comprised 
those  connected  with  operations  on  the  genito- 
urinary organs  of  the  male.    The  fourth  group 
comprehended  gonorrhoea!  rheumatism,  which  af- 
fection he  considers  to  be  distinguished  from  all 
other  forms  of  secondary  joint  disease  by  its  not 
being  accompanied  by  constitutional  symptoms. 
The  fifth  group  comprised  the  secondary  articular 
aff'ections  which  accompany  exanthematous  dis- 
orders, as  scarlatina  and  smallpox.  Mr.  Coulson 
describes  two  forms,  one  very  mild,  subsiding  spon- 
taneously in  a  few  days;  the  other  purulent  and 
resulting   in  most  extensive  destruction  of  the 
joints.    The  sixth  group  includes  the  eff'ects  of 
morbid  animal  poisons,  as  glanders,  farcy,  the 
viper  poison,  the  poison  of  decomposed  animal 
matter,  the  effects  of  dissecting  wounds,  &c.  The 
seventh  class  comprised  that  purulent  affection  of 
the  joints  occasionally  met  with  in  new-born  chil- 
dren, which  may  depend  upon  hereditary  syphilis 
or  inflammation  of  the  umbilical  vein. 

For  the  origin,  progress,  symptoms,  and  results 
of  these  various  affections  we  must  refer  the  reader 
to  Mr.  Coulson's  paper  in  the  Med.  Chir.  Trail. 
vol.xxxviii.  and  The  Lancet,  vol.  ii.  1855,  p.  496. 
And  also  to  the  article  Pyemia.] 

Mr.  McDowal  has  published  some  observations 
on  synovitis,  connected  more  or  less  wit]i_  perios- 
titis.   He  met  with  several  cases,  attacking  dif- 
ferent articulations  with  great  rapidity,  and  causing 
death,  apparently  by  exciting  pulmonary  or  cerebra. 
inflammation,  the  affections  of  the  joints  and  peri- 
osteum remaining  throughout  undiminished,    i  he 
disease  did  not  shift  from  one  joint  to  another; 
but  continued  in  the  articulation  first  aftected, 
when  another  was  subsequently  engaged.    \V  here 
the  periosteum  was  implicated,  the  inflammation 
obviously  extended  to  it  from  the  joint.    1  he  dis- 
ease too  frequently  terminated  fatally,  not  seeming 
to  be  influenced  by  the  treatment  ordmarily  adopted 
in  inflammation  of  joints  ami  fibrous  structures. 
It  occurred  with  and  without  injury,  and  may 
therefore  be  considered  as  either  idiopathic  or  symp- 
tomatic. The  patients  were  invariably  young,  being 
fiom  ten  to  twenty-two  years  of  age.    In  se\eia 
instances  thev  had  been  exposed  to  co  d,  and  en- 
gaged in  labour  beyond  their  strength.    1"  on^ 
L°e  it  followed  the  disappearance  «    ^-'j^  >  ■ 
maligna.    In  every  instance  the  sy"P"""«^^ 
was  violent,  and  characterised      g'-^"'  J^F^^f^', 
anxious   and  flushed   countenance,  ^-^^^I'^^l^l 

screaming,  more  or  less  'i'-'l'""'"' ,  Xts  Sere 
short  respiration  and  9light  cough;  sometimes  tlitic 
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was  bilious  vomiting,  tenderness  and  fulness  of  the 
epigastrium,  and  always  constipation  and  highly- 
coloured  scanty  urine.  The  constitutional  symp- 
toms, viewed  in  connection  with  the  local,  strik- 
ingly resembled  those  accompanying  phlebitis.  Dr. 
McUowal  describes  the  post  7norlem  appearances, 
and  refers  to  the  inefficiency  of  ordinary  treatment. 
(See  Dublin  Jour,  of  Med,  Science,  vol.  iii.  p.  382, 
and  vol.  ii.  p.  1.) 

Dr.  McDowal's  description  corresponds  to 
that  of  Mr.  Coulson,  and  applies  to  the  same 
class  of  affections  which  are  clearly  the  result  of 
poisoning  of  the  blood,  and  now  recognised  as 


pyaemia.] 
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original  information;  and,  in  my  estmation  thi 
ever  p'ublislfed  of  t"f 'rbiect 
^hrejjer,  Chirurg.sche  Versuche,  b.  ii.  p.  209  •'fee 

Neue"B^l?t'ir.°p"  ^^St^ 

|ePi^e,^"'o^f|^%X^^ 
Manson  on   he  Effects  of  Iodine  in  Bronchocel'e' 

fvo  Lond  ^Z"'"'  .^,""5""'  White-SweLg,  &c: 
m.f'i/'   ■  •  on  Chronic  Infl;nn 

Sff  ed  inV'"''"'  Structures,  particularly  as  exem-' 
Yhl,  A   P'^eases  of  the  Joints,  Svo.  Lond  IfiS 

union  ff"^.''rr  0"  Diseased  Joints,  and   ife  Non: 
union  or  rracture,  12mo.  Lond   ih9«     vtr  r  tjt-  V 

?"  V"-  of       Joint!.  8vo.  WinchMtf;  Ts^^'" 
IsT^.^r^'C^.^i-.tt'-eHipS 
Joints  in  The  LanrP?  fnr^f        on  Diseases  oftlie 
John  P  ^""cet,  for  the  years  1854  and  1835 

Undnt^  Art  of  Surgery,  8vo: 


I/'ndon/od  r  1861     sS^.""''  ri     Surgery,  8vo 

CAeiy,  ?l'ialed'wittrNX°'bv"77'  S^^ 
2  vols.  8vo.  London  184-;  it  'r/  '  '^""tt,  in 
Diseases  and  In  iriJs  of  ,  ,  "  f^  T'"  0" 
l^^^-Abra/uoni'/l^,^^^^^^^  8vo.  London 

8vo.  Dublin,  1844.  William  p.?^  ^^Tgery,  2  vols 
Practical  s'urgery,  8vo  "tlf^^hf  "'I'  ^  r^^^'*'"  oi 
gmelle  in  M'^mSlres  3e  l'Ann,Ti^-..'rP."'  9?'.  .•«57 


iJoHHfii.TraitddeTh^rapeutique  des  Maladies  Aitl' 
the"jof,;4™T-       ?■  *'f^^-       »>-«terical  Di'seast  o? 
M  n    1^^'  L="icet  vol.  I.  1859.    Samuel  D.  Gross 
^iw.'Tf",'?  °^  Pathological  Anatomy,  ed.  3 

of  Path.  Anat.  4  vols.  Svo.  London,  Sydenham 

nuit'^  ^I'l-^^  ■  ^''''"'■'^  Treatise  on 

P  f-rt  Prf  J°'nt?>  i-ondon,  Svo.  1861.  William 
fa''n'^'i""eiples  and  Pract.  of  Surgery,  ed.  2,  Lond 

i^rTi  °( involving  Ankylosis,  ed.  3, 
tion  •  ^f^-  The  process  of  ilcera- 

LobservfltfnnrR'^  cartilages.    Anatom.  and  Path. 
.Observations,  Ed.  Svo.   1815.    Bomiet,  Traitd  de 
^' m"'?.^!":1'^«  "^es  Maladies  Articulaires.  et  Nou- 
velles  Mfethodes  de  Traitemeut.] 

.  JOINTS,  EXCISION  OF.  This  operation  con- 
sists in  the  removal  of  the  parts  of  bones,  entering 
into  the  formation  of  a  diseased  joint,  together  with 
the  whole  of  the  capsular  ligament  and  synonial 
membrane.  "  It  has  a  two-fold  object:  the  first 
13  to  remove  a  formidable  disease,  and  this  might 
be  effected  by  amputation;  the  second  is  to  pre- 
serve a  useful  limb,  and  this  amputation  could  not 
eitect.  ihe  fact  m  morbid  anatomy,  on  which  the 
proposal  mainly  rests,  is,  that,  in  the  large  majo- 
rity ot  the  ulcerative  diseases  of  joints,  the  bone  ia 
either^  primarily  affected  or  becomes  so  second- 
arily. (See  Blackburn,  in  Gufs  Hospital  Re- 
ports,  vol.  1.  0.  S.  p.  277.) 

[The  first  notice  of  any  case  of  removing  a  por- 
.on  or  the  ^y^^ole,  of  a  diseased  joint,  is  reported 
Y.?''-i°^i.°  P'""'^  Schlicliting  in  1742;  the  head 
ot  the  thigh  bone  was  extracted  in  a  case  of  hip- 
jomt  disease  by  a  surgeon  whose  name  is  not  men- 
tioned. (PM  Tran  vol.  42.  p.  274,  ^ndBarn,ell, 
Diseases  of  Joints.)  Mr.  Wainman,  of  Shripton 
W         f^^^/'he  bones,  in  a  compound  dis- 

the'r^n^pll     f    ^""^T'''      Cheshire,  removed 


'-niu;;umi;Uc^out,c^^"S-iniufi;^ 


e  "j  '  ,-"\  ^  similar  operation  was  ner^ 
formed  on  the  shoulder  in  1767  bv  M  V;l,f 

pelliei  1«12.)    Ihis  was  followed  by  one  at  thn 
saine  joint  by  Daniel.    (See  Souths  cLuus,  vol  )t 
p.  969.    In  1768  Mr.  White,  of  Manche,tPr\.i' 
moved  the  diseased  head  of  the  hu^  t  ' 
(See  mate's  Cases  and  Obs.  Phil  Tran  vll  i  < 
In  1771  White's  practice  was  tnul  Vb^  S 
Bent  of  Newcastle,  and  in  1778  by  Mr.  Orred  of 
Chester,  who  removed  the  head  of  the  humezus  in 
a  carious  condition  .  (See  P/«7.  Tran.  vols.  Ixiv 
.md  Ixix.)    With  the  exception  of  the  cases  ;f  Mr" 
Wainman  and  Filkin,  however,  in  uU  these  ex 
amples  only  one  articular  surface  was  removed" 
I  lie  merit  of  suggesting  the  operation,  as  defined 
.a  the  first  sentence  of  this  article,  unquestionably 
belongs  to  Mr    Henry  Park  of  Liverpool.  I^ 
1782  he  published  a  letter  to  Mr.  Pott,  wiierei  , 
he  made  the  proposal  of  wholly  extirpating  manv 
diseased  joints,  by  which  the  limbs  niight  be  12 
served  with  a  share  of  motion  that  would  stiH 
allow  them  to  be  very  useful.  " 

Mr.  Park  first  operated,  July  2nd.  1781 
strong  robust  sailor,  aged  33,  wiio  had  a  di;eased 


U8 


knee  often  years'  standing.  _ 
case,  was  successful.  Subsequently  to  the  publica- 
tion of  Mr.  Park's  letter,  he  performed  another  ex- 
cision of  the  knee  on  the  22nd  of  June  1782,  but 
the  event  was  unsuccessful,  as  the  patient  lingered 
till  the  13th  of  October,  and  then  died. 

In  1783,  the  year  following  that  of  the  pub- 
lication of  Mr.  Parks'  pamphlet,  the  Bubject  was 
brought  before  the  Academy  of  Surgery 
In  1775  Justaraonde  excised  the  elbow.    In  178b, 
M  Moreau  excised  the  head  of  the  humerus  and 
th;  glenoid  cavity.    In  1792,  he  operated  on  the 
elbol,  and  he  and  his  son,  several  times,  e^scised 
the  articular  surfaces  of  the  knee,  ankle  shoulder, 
and  wrist.    Their  example  was  followed  by  horn 
meillierand  Baron  Percy.  .  In  1809  Mulder,  of 
Groningen,  cut  out  a  knee  joint  (See  Wackier  D^s, 
de  Arlioulis  extirpandis,  1810.)      In  1819  M 
■RoQx  of  Paris,  performed  the  excision  ol  the 
Show.    (See  Revle  Mid.  1830.)    Tn  1823.  the 
:L  ;peration  was  executed      Sir  Phil.p  Cramp^ 
ton,  who  has  likewise  excised  t^J^ .  ^ 
success  (see  Duh.  Hasp  Reports,  vol.  >;.)  ; -^"J 
1825,  by  Mr.  Syme,  who  had  excised  the  elbow 

rin  1805,  Mr.  Park,  in  another  publication  ex 
presses  his  mortification  that  this  operation  had  no 
luet  with  the  success  in  this  country  which  it 
deserved,  and  he  observes  that  ,f  it  had  not  been 
for  the  Moreaus  in  France,  it  would  have  fallen 
into  complete  oblivion.  Manj^successfu  cases  were 
however,  performed  both  in  Germany  and  Ir.ince, 
Jl  ough  the  practice  fell  into  disuse  for  a  time  in 
England,  so  that  Sir  P.  Crampton's  operation  in 
m2,  and  Mr.  White's,  at  the  Westminster  hos- 
pital (the  removal  of  the  head  of  the  thigh  bone 
?n  the  latter),  were  considered  quite  a  revival  of  the 
method.    Yov  the  last  revival  of  excision  of  joints 
British  surgeons  are  indebted  to  Mr.  Syme,  and  for 
Us  present  extension  to  Mr.  Fergusson,  more  espe- 
cially in  the  larger  and  more  important  articulations. 

Sb  e  their  revival  and  extension,  these  operations 
have  continued  to  gain  in  favour,  and  are  now,  we 
^;!r,constantl%ppliedtoallthearU^^^^^^ 
withou    any  exception.    It  is  possible,  as  Mr. 
B  rwell  mentions  in  his  work  (0«  D.eases  of  the 
Joints,  p.  416),  that  several  A-tu^^ns  will  y 
occur  before  their  value  is  definitely  fixed,  je 
when  we  remember  that  they  now  constitute  that 
department  of  surgery  which  has  been  termed  the 
IrSi  or,  m'or J  correctly,  the  preser^a^e 
according  to  Mr.  Erichsen  there      6°°^  g~ 
for  belle'ving  that  they  have  becoi^ie  as  much 
established  in  suitable  cases  requiring  their  pel 
Smance,  as  amputation  is  in  those  instances  when 
the  limb  cannot  be  saved.  . 

Mr.  T.  Holmes  observes,  on  the  subject  o  ex 
cision  of  joints  :  "  In  the  upper  extremity  a  m  t 
any  excision  which  affords  a  W°2''\^ro(  tL 
,Jto  the  patient  the  motion  of  Ae^elbojv,  of^the 
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This  now  well-known  which  are  almost  the  only  cases  in  which  the  opera- 
ihisnowweuKi         ^.^^^        ^.^^^^  ^^^.^^^  ^^^^  ^^^^^^        „  1^ 

uniform  fatality  of  primary  amputation  at  the  hip, 
in  modern  military  surgery,  gives  the  surgeon  a 
decided   leaning  to  excision.    In  the  knee  the 
question  is  more  difficult,  and  the  advantages  of 
the  stiff  limb,  left  after  even  the  most  successful 
excision,  over  the  artificial  substitute  (especially 
in  the  case  of  a  wealthy  person  who  can  afford  to 
purchase  the  ingenious  artificial  limbs  now  manu- 
factured), are  not  so  great  as  to  balance,  in  the 
minds  of  some  surgeons,  the  increased  danger  to 
life  which  (as  I  fear  we  cannot  help  admitting) 
the  operation  entails,  combined  with  the  risk  of 
failure,  and  of  the  necessity  for  consecutive  ampu- 
tation.   But  there  seems  every  reason  for  think- 
ing that  excision  of  the  knee  will  soon  be  gener- 
ally adopted  in  patients  otherwise  healthy,  when 
the  disease  is  only  of  limited  extent,  so  as  to  be 
curable  by  the  removal  of  thin  slices  of  the  affected 
bones."— -Sj/siem  of  Surgery,  vol.  3.  p.  8. 

We  may  briefly  mention  the  conditions  which 
call  for  excision 'in   preference   to  amputation. 
Caries  and  necrosis  of  the  joint-ends  of  the  bones, 
where  the  pain  and  discharge  are  so  excessive 
that  the  patient  would  ultimately  sink  from  ex- 
haustion.   In  certain  incurable  states  of  disease  ol 
the  membranes  of  the  joints  wherein  the  surround- 
ing soft  parts  are  in  a  healthy  condition.  When 
amputation  is  not  practicable,  as  in  disease  of  the 
hip-joint,  and  of  the  temporo-inaxillary  articula- 
tion.    In  crushing  of  one  or  more  ot  the  jomt 
ends,  without  splintering  of  the  body  of  the  bones 
or  injury  to  the  main  vessels  and  nerves  ;  in  cer- 
tain wounds  of  the  joints  with  lodgment  of  balls, 
and  in  bad  compound  dislocations  and  fractures 
especially  in  those  of  the  head  of  the  humerus  and 
of  the  elbow,  excision  may  be  resorted  to  m  pre- 
ference to  amputation.    In  true  osseous  anky- 
losis of  certain  joints,  as  the  knee  and  elbow,  in 
which  the  limb  is  in  a  faulty  position,  the  jomt 
may  be  excised  in  the  manner  first  practised  by 
Dr.  Rhea  Barton  of  Philadelphia,  and  s'nce  fol- 
lowed both  in  the  knee  and  elbow  by  Mr.  Fer- 
Busson,  Mr.  Erichsen,  Mr.  Price,  and  many  other 
Eeons  in  this  country.     Of  coui'se  there  are 
mi  ny  circumstances  which  will  regulate  the  nature 
"  the  operation  ;  for  instance,  if  the  extcW  so 
parts  are  too  much  involved,  it  would  be  usele  s 
L  adopt  excision:  the  same  i'"  «  apphes  to  t le 
constitutional  powers  of  the  patient,  for  if  he  be 
h  gh  y  Btrumoifs,  or  decidedly  phthisical,  he  wi  1 
K  able  to  bear  up  through  the  long  convales- 
cence which  follows  resection.   In  the  extremes  of 
life,  resection  is  inadmissible.] 


mg 


hand,  of  the  fingers,  or,  perhaps 


Z;^'i;       pefer/ed  io  ->P"''^f7>'-^"  f  t 
the  patient  may  not  recover  «f    ,  l^^'^ij  V  ' 
join?  operated  on  whether  i^  be  th    ^Jo  Ider,  ^ 
the  e  bow,  or  the  wrist.  lUeie 
limit  to  the  application  of  tl^B  -le^  -lae  a  hnib 
which  swings  useless,  like  a  flai  ,  may  p 
of  an  annoyance  than  an  advantage.    I" 'iip' 
no  question  of  amputation  for  disease  ever  occur, 
under  ordinary  circumstances,  ui  any  case  wheie 
excision  is  possible  ;  and  in  gunshot  injunos 


TExcisio7i  of  the  Shoulder  JoiHi.-Velpeau  re- 
maps that  in  1740  'i;i--%°7-'=Set 
successfully  extracted  the  head  of  the  humerus. 
Tmd  ojcratoire,  vol.  ii.  p.  703.)    This  case  i 
ie la  ed  b^  Mr.  Guthrie  in  his  work  on  gun  shot 
:Ss.  'tI.0  surgeon  had  enlarged  the  opening 
into  an  abscess  ;  two  or  three  d«f  f  ^^^^ 
necrosed  end  of  the  bone  presented  at  the  wound 
In   1767   this   operation  was  ^epe^tcd  b^^,./^; 
Vigaroux  and  M.  David,  and  n   1/ ^9 'Jj  ^'^^^''i 
Wfiite  of  Manchester.  ^^^bs 
of  the  bone  was  removed  for  caries,      J  J 
four  inches  of  the  end  o   t  e  hume^^^^^^^ 

iir^:^r:tS.t::;'t:;ie  weight  of  the  umb 


dragging  it  down,  as  "  it  wiis  on]y  suspended  by 
a  common  sling,  and  the  patient  not  at  all  con- 
fined to  liis  bed  ;"  the  cure  was  a  good  one,  for 
the  patient  could  afterwards  carry  heavy  weights, 
and  regained  every  motion  of  the  arm.  (See 
White's  Cases  and  Obs.  Phil.  Trans,  vol.  li,v). 
This  joint  was  excised  by  Mr.  Bent  of  Newcastle, 
in  [n\,  and  by  Mr.  Orred  of  Chester,  in  1778, 
for  compound  dislocations  of  the  humerus. 

In  1786  M.  Moreau  of  Bar-sur-Ornain  excised 
the  head  of  the  humerus  and  the  glenoid  cavity  ; 
this  was  one  of  the  very  few  examples  in  which 
the  whole  joint  was  excised,  for  although  excision 
has  frequently  been  performed  of  late  years  in  this 
joint,  it  has  been  mostly  confined  to  decapita- 
tion of  the  humerus.  In  the  operation,  however, 
there  is  this  similarity  to  that  of  the  hip-joint  : 
if  the  glenoid  cavity  participates  in  the  disease  it 
can  be  gouged  away,  as  is  frequently  done  in  the 
acetabulum,  and  should  the  disease  be  extensive 
the  glenoid  cavity  can  be  entirely  taken  away  by 
the  cutting  forceps. 

In  studying  the  statistics  of  excision  in  th 
shoulder,  it  soon  becomes  apparent  that  in  the 
great  majority  of  cases  it  has  been  performed 
tor  fracture  of  a  compound  and  comminuted  cha 
racter,  the  result  of  gun-shot  injury.    Disease  in 
the  articulation  is  of  comparativelyrare  occurrence 
and  the  cases  which  present  themselves  in  practice 
are  those  in  which  the  disease  very  often  is  confined 
to  the  bony  structures  surrounding  the  joint,  as 
the  acromion  and  coracoid  process  of  the  scapula 
or  the  spme  of  that  bone.    The  operation  for 
disease  has  however  been  very  frequently  done  in 
civil  practice,  and  with  such  results  « that  it  is 
justly  esteemed  one  of  the  most  legitimate  and 
brilliant  operations   of  modern  surgery"  (See 
Fergusson's  Practical  Surgery,  ed.    4,  p.  304) 
In  military  practice,  the  success  of  this  operation 
has  been  astonishing  ;  in  14  cases  related  by  M 
1  h1'.^'     7'=';."i"g  in  the  Crimea  tliere  was  but 
1  death;  and  ol  14  cases  in  the  British  army,  12 
recovered.    Mr  Barwell  {op.  dt.)  refers  to  84 
cases  collected  by  Paul,  in  which  there  were  23 
deaths. 

In  performing  the  operation,  removal  of  the  head 
ol  the  bone  has  been  accomplished  in  various 
ways.  White  made  a  single  longitudinal  incision  • 
Moreau  made  a  square  shaped  flap,  one  incision 
in  front  of  the  articulation,  another  behind,  both 
being  united  above  by  a  transverse  division  of  the 
aeltoid  a  few  lines  below  the  acromion.  Other 
surgeons  practised  different  forms  of  incision  -  Sa- 
batier  recommended  a  V  incision.  It  may  resemble 
a  I  or  an  but  as  Mr.  Fergusson  observes,  the 
Burgeon  ought  not  to  limit  himself  to  any  one  mode 
of  procedure  ;  but  should  rather,  trusting  to  his 

suresTnT        "1"'"P1''»"^<=  «kill,  adapt  his  mea- 
sures to  the  peculiarities  of  the  case. 

semi  LTn r?^''  performed  as  follows:  a 
aniciilation  fully  exposed.    /,  the  "ps,?!" 
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spatula  behind  it,  may  be  removed  with  a  narrow 
saw.    In  doing  this  care  must  be  taken  to  en- 
croach upon  the  healthy  shaft  of  the  bone  as  little 
as  possible.    The  glenoid  cavity  must  now  be  ex- 
amined, and  any  affected  part  carefully  gou-red 
away.    (See  Erichseiis  Science  and  A  rt  of  Surgery, 
p.  702.)    The  flap  must  now  be  adjusted,  and  its' 
edges  brought  together  by  several  points  of  suture ; 
the  arm  is  to  be  well  supported  in  a  sling,  with 
the  elbow   sufficiently   raised.    Very  little  dis- 
turbance ensues,  the  wound  unites  by  granulation, 
and  in  the  course  of  two  or  three  weeks  the  patient 
may  be  allowed  to  sit  up  with  his  arm  in  a  sling 
Usually  a  very  good  arm  is  obtained  with  a  false 
joint,  the  limb  becoming  drawn  upwards  to  a 
slight  extent.    On  the  whole  it  proves  the  most 
successful  of  all  the  excisions]. 


lip.eiUsared.tro3!ed',;^tl.;^;:iS:S 
head  of  the  bone  may  readily  be  turned    tu  of 
the  glenoid  cavity ;  and,  being  freed  hv  Te 
touches  of  the  knife,  and  isolLd^'y  ^^Ing  I 


ExcisioJi  of  the  Elbow  Joint.~\T:he  operation  of 
excision  of  the  elbow  was  first  done  by  Mr.  Wain- 
man  of  Shripton,  in  1 758,  in  a  compound  dis- 
location of  the  joint.    In  1775  the  olecranon  and 
two  inches  of  the  ulna  were  cut  out  by  M.  Justa- 
raond  for  diseased  elbow  joint.     In  1782,  Mr. 
Park  of  Liverpool  proposed  to  excise  the  elbow 
and  other  joints,  and  in  his  paper  detailed  the 
steps  of  the  operation  on  the  dead  body.!    In  the 
same  year,  1782,  in  an  elbow  case  operated  upon 
by  M.  Moreau,  the  patient  went  on  so  favourably 
that  he  was  allowed  to  go  about  wherever  he' 
pleased,  with  his  arm  supp,.rted  in  a  case.  The 
limb  was  at  first  powerless,  but  it  slowly  regained 
Its  strength,  and  the  man  could  ultimately  thrash 
corn  with  it,  and  hold  the  plough.    Seven  months 
atter,  m  another  operation  of  the  same  kind,  per- 
formed by  M.  Moreau  the  father,  the  patienJ  was 
completely  well,  and  in  two  years  more,  the  flexion 
ot  the  arm  was  very  distinct.    In  another  case, 
the  patient  got  well  in  six  months,  and  in  three 
months  more  joined  his  regiment.   In  all  Moreau's 
cases,  the  flexion  and  extension  of  the  fore-arm 
were  preserved,  which  circumstance,  no  doubt,  de- 
pended very  much  on  the  insertion  of  the  b  ceps 
not  being  destroyed.    After  the  excision  of  the 
knee,  however,  the  bones  grew  together. 

L 1  be  elbow  joint  has  now  been  so  frequentlv 
excised  that  It  would  be  a  superfluous  task  t^o  en  r 
in  0  a  detail  of  the  names  and  number  of  cases  fn 
which  surgeons  have  resorted  to  it.  The  records 
of  surgery  show  that  it  has  been  extensively  prac! 
tised  in  all  countries,  with  a  very  large  amount  of 
success,  and  with  such  results  as  gave^n  the  great 
majority  of  instances  good  and  useful  arms  to  the 
patients,  with  a  false  joint  possessing  all  the  d  f- 
terent  powers  of  motion.] 

There  is  not,  in  reality,  a  new  joint  with  a  cap- 
sule formed,  but  the  ends  of  the  bones  become  con- 
nected by  ligamentous  fibres,  and  a  sufficiently  firm 
substance  is  produced  to  serve  as  a  fi.xed  point  fo 
the  muscles,which  execute  the  flexion  and  extension 
of  the  forearm.  {he<^  A.  Velpeau,  Noiw.  Elhn  Sec 
t.  1.  p.  56'4.)  ■  • 

["To  M.  Roux  and  Sir  Philip  Crnmpton,"  ob- 
serves Mr.  lergussoii,  «  we  may  he  almost  said  to 
be  indebted  for  the  revival  of  excision  of  the  elbow- 
but  to  no  one,  so  far  as  I  am  aware,  is  there  so 
much  merit  due  on  this  score  as  to  Mr.  Syme  who 
has,  I  believe,  within  the  last  thirty  j-ears  had 
more  personal  experience  in  this  proceeding  than 
any  other  practitioner."  (See  Fergusson' s  pT^ 
■"""■gery,  cd.  4,  p.  2!)7.) 
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The  following  observations  were  recently  made 
by  Mr.  Syme  upon  excision  of  the  elbow  joint : — 
"  There  is  no  operation  in  which  the  mode  of 
making  the  incision  is  of  more  consequence.  TTnless 
tbey  be  sufficiently  free,  the  portions  of  bone  cannot 
be  removed  without  risk  of  injury  to  the  remaining 
parts,  and  unless  they  be  properly  directed,  the 
resulting  cicatrices  will  interfere  with  the  free  mo- 
tions of  the  limb;  and  we  are  not  satisfied  here 
with  the  result  unless  there  be  perfect  flexion,  ex- 
tension, and  rotation,  with  the  full  natural  amount 
of  strength.  I  believe  the  only  incisions  by  which 
this  perfect  result  can  be  obtained  are  those  ori- 
ginally practised  by  Moreau,  which  are,  a  trans- 
verse one,  carried  across  the  back  of  the  articulation 
immediately  above  the  olecranon,  from  the  ulnar 
nerve  to  the  external  condyle,  and  two  longitudinal 
through  the  extremities  of  the  transverse,  so  that 
the  incision  altogether  has  the  form  of  the  letter 
H.    When  the  flaps  have  been  raised,  free  access 
is 'gained  to  the  articulation,  and  when  the  opera- 
tion is  completed,  the  edges  of  the  transverse  in- 
cision, if  brought  accurately  together,  generaUy 
adhere  by  first  intention,  instead  of  healing  by 
granulation  and  adhering  to  the  bone,  so  as  to  pre- 
vent free  motion.    Having  dissected  up  the  flaps, 
do  not  attempt  to  remove  all  the  articulation_  at 
once,  as  otherwise  there  will  be  a  risk  of  cutting 
the  ulnar  nerve,  with  consequent  deficiency  ot 
sensation  and  atrophy  of  the  limb;  but  havmg  ex- 
posed the  olecranon,  cut  it  off  in  the  first  instance, 
so  as  to  get  free  access  to  the  joint,  then  divide  the 
external  lateral  ligament,  and  having  pushed  the 
ulnar  nerve  over  the  inner  condyle,  free  the  end  ot 
the  humerus  and  saw  it  off  on  a  line  with  the 
tuberosities  ;  and,  lastly,  remove  in  succession  the 
ends  of  the  radius  and  ulna  on  a  line  with  the  base 
of  the  coronoid  process.  More  than  the  extent  thus 
defined  would  be  unnecessary  and  mjurious,  while 
less  would  hardly  remove  the  disease,  and^even  it 
it  did,  would  incur  the  risk  of  ankylosis.  (bee 
Svme's  Lectures  on  Clinical  Surgery  in  ihn  Lancet. 
vol  i  1855  p.  231  ;  also  Treatise  on  the  Excision 
of' Diseased  Joints.  ^so.'&A\nh.  1831;  and  P™- 
ciples  of  Surgery.  e&.  i.) 

It  is  seldom  that  there  is  any  bleeding  of  conse- 
nuence,  occasionally  it  becomes  necessary  to  tie 
two  or  three  vessels.    The  wound  is  now  to  be 
closed  by  sutures  ;  and  the  arm  laid  m  a  semi- 
flexed position  upon  a  well-padded  angular  splint. 
Or  a  box  may  be  used  with  moveable  sides,  as  re- 
commended by  Mr.  Butcher  of  Dublin.    In  many 
cases  a  stiff  arm  has  resulted  from  the  operation  ; 
this  it  is  important  to  guard  against  if  possible.  and 
with  the  view  of  obtaining  a  false  or  new  joint 
in  this  locality,  Mr.  Fergusson  and  many  other 
surgeons  employ  an  instrument  invented  by  mr. 
Christopher  Heath,  and  which  is  called  Heath  s 
splint,  which  serves  to  prevent  the  bones  from 
coming  into .  close  contact,  and  yet  Permits  d 
flexion  and  extension.     (See  /<"»'"^^°"  " 
Surgery,  ed.  4,  p.  303.)     A  description  ot  this 
splint,  with  a  drawing,  is  given  in  ^  '      '  />f 
several  cases  of  excision  of  the  e  bow  joint  in  the 
Lancet.    (See  vol.  ii.  1857,  p.  546.) 

In  that  report,  three  cases  are  detailed  in  which 
excision  was  performed  through  a  l»"g'  "dinal  in- 
cision, with  the  most  satisfactory  results.  Now, 
although  every  form  of  incision  is  practised,  the 
single  longitudinal  incision  has  latterly  received 
the  preference  in  the  hands  of  Mr.  Pirrie  ot  Aber- 


deen, Mr.  Fergusson,  and  many  others.  In  adopt- 
ing it,  the  soft  parts  are  left  in  the  best  possible 
state  for  steadying  the  cut  ends  of  the  bones.  Mr. 
Erichsen  employs  the  T  incision,  but  has  occa- 
sionally adopted  the  longitudinal. 

When  the  reparative  stage  has  fairly  set  in, 
passive  motion  should  be  used  from  time  to  time 
so  as  to  insure  the  formation  of  a  false  joint. 
Upon  the  care  and  attention  bestowed  in  the  after 
treatment  will  depend  much  of  the  success  in  the 
result  of  the  operation. 

Of  cases  which  have  been  dissected  some  years 
after  the  operation,  the  ends  of  the  bones  have  been 
found  rounded  and  smooth,  and  firmly  united  by 
a  dense  fibroid  or  ligamentous  structure,  per- 
mitting of  all  the  movements  that  occur  in  a  healthy 
joint.  °  A  good  dissection  of  the  kind  by  Mr. 
Lister  is  given  in  Mr.  Syme's  clinical  lectures 
previously  referred  to. 

Excision  of  the  elbow,  although  most  frequently 
required  for  disease,  is  sometimes  performed  for 
compound   fractures   and   dislocations,   and  for 
osseous  ankylosis  in  a  faulty  position.  We  have 
now  seen  it  done  many  times  for  the  last  con- 
dition, and  with  equally  good  results  as  when 
resorted  to  for  disease  alone.     But  it  was  not 
practised  for  ankylosis  till  long  after  it  had  been 
adopted  for  disease.    On  this  point  Mr.  Syme 
observes  that  he  had  operated  more  than  a  hun- 
dred times  for  disease  before  he  did  so  for  ankylosis. 
"Though  often  requested  to  excise  the  joint 
under  these  circumstances,*'  says  Mr.  Syme,  "  I 
had  not  been  prepared  to  interfere  with  the  healthy 
integuments  merely  for  the  convenience  of  the 
patient.    But  at  last  a  j^oung  man  from  the  High- 
lands of  Perthshire  came  to  consult  me,  with  both 
aims  permanently  extended,  one  immovably  so, 
and  the  other  admitting  of  but  a  very  slight 
degree  of  motion  at  the  elbow  ;  resulting  m  the 
one  case  from  fracture  with  dislocation,  in  the 
other  from  dislocation  onty.    It  is  impossible  to 
imagine  a  greater  degree  of  helplessness  than 
this  young  man's,  who  was  obliged  to  seek  assist- 
ance in  the  performance  of  the  most  ordinary  oftices. 
This  case  called  loudly  for  interference,  and  I 
performed  excision  of  one  elbow     The  result 
was  an  arm  so  perfect  that  it  could  not  be  distm- 
Kuished  from  a  sound  one  till  his  sleeve  was 
removed."    (See  Lectures  on  Clin.  Surgery,  Lancet, 
vol.  i.  1855,  p.  231.) 

This  operation  is  asserted  to  be  most  successful 
in  young  patients;  the  records  of  surgery,  however, 
rive  ample  proof  of  its  advantageous  employment 
in  -idults  The  experience  of  most  hospital  sur- 
geons has  been  extensive  in  this  operation,  and 
although  there  are  no  regular  statistics  of  it  pub- 
lished, this  we  believe  is  in  consequence  of  its  being 
looked  upon  as  almost  invariably  successful  in  its 
results.  Bad  consequences  have  certainly  followed 
sonic  examples,  but  in  these  amputation  would 
not,  in  all  probability,  have  been  attended  with 
better  results.] 

[Eacision  ofiUc  Wrist  Joint  was  tirst  performed 
by  Moreau,  revived  by  Mr.  Fergusson  m  18.1  and 
has  been  occasionally  practised  of  late  y  ars  bj 
Stanley,  Butcher,  Erichsen,  and  other  s  geoi^s. 

Of  all  -the  joints  f^^^::'tr^'i^^ 

misos  to  be  the  least  satislactorj,  i<u 

hitherto  have  been  by  no  ''l' ^^d  h  re 

pated.    A  successful  case  appears  recorded  here 
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and  there,  but  there  js  no  motion  at  the  wist,  and 
in  some  cases  the  fingers  have  remained  stiff.  Re- 
section of  the  wrist,  however,  is  believed  to  be 
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worthy  of  further  trial,  and  Mr.  Fergusson  writes 
"in  whatever  state  the  hand  might  be  left,  I  be- 
lieve it  would  prove  more  valuable,  in  all  respects, 
than  any  artificial  substitute."  He  considers  a 
hand  with  a  stiif  wrist  as  decidedly  better  than  no 
hand  at  all,  an  opinion  in  which  the  majority  of 
surgeons  will  fully  agree. 

The  kind  of  operation  will  very  much  depend 
upon  the  amount  of  disease  present.  If  it  is  con- 
fined to  a  few  of  the  carpal  bones,  they  are  easily 
enough  removed  by  the  e.xtension  of  any  fistulous 
openings  over  them.  When  the  lower  ends  of 
the  radius  and  ulna  are  involved,  a  different 
operation  is  required. 

Mr,  Fergusson  practises  a  single  incision  on  the 
ulnar  side  of  the  joint,  about  six  inches  long, 
which  he  thinks  affords  ample  room  between  the 
flexors  and  extensors,  without  dividing  a  tendon 
of  either,  to  remove  the  whole  of  the  carpal  bones, 
and  even  th^  articular  surfaces  of  the  bones  of  the 
forearm,  or  of  the  metacarpal  range.  He  recom- 
mends the  cutting  forceps  to  divide  the  bones,  in 
preference  to  the  saw.  There  is  but  little  risk 
of  hc-emorrhage,  and  in  the  event  of  any  interosseal 
or  other  branch  being  wounded,  there  will  be  no 
difficulty  in  applying  a  ligature.  (See  Ferffusso)i's 
Bract.  Surgery,  ed,  4,  p.  295.) 

Mr.  Erichsen  recommends  and  practises  a  horse- 
shoe flap,  with  its  convexity  downwards  on  the 
dorsal  aspect  of  the  joint,  to  be  dissected  up 
without  dividing  the  extensor  tendons  of  the  fin- 
gers ;  the  articulation  is  thus  freely  exposed ;  the 
carpal  bones  may  be  removed,  and  the  lower  ends 
of  the  radius  and  ulna  clipped  off.  (See  Science 
and  Art  of  Stirgery,  ed.  3,  p.  708.) 

In  the  case  of  a  boy  operated  upon  by  Mr.  Stan- 
ley, he  made  a  semicircular  incision  above  the 
wrist,  turning  back  a  considerable  flap,  together 
with  tendons  and  integuments;  he  thus  excised 
seven  bones  of  the  wrist  and  the  flap  was  replaced. 
(The  Lancet,  vol.  i.  1855,  p.  288.) 

Mr.  Simon  excised  the  wrist  of  a  boy,  by  means 
of  two  long  incisions  on  the  anterior  and  posterior 
aspects  of  the  joint,  reaching  a  couple  of  inches 
above  the  wrist,  back  and  front,  to  the  centre  of 
the  palm  and  dorsum  of  the  hand,  the  incisions 
being  so  managed  as  to  run  between  the  tendons 
coursing  down  to  their  destination. 

Of  all  the  different  operations,  however,  which 
have  been  performed  for  excising  the  wrist,  in- 
cluding a  longitudinal  incision  on  either  side  of 
the  joint,  preference  is  given  to  that  practised 
by  Mr.  Butcher  of  Dublin,  and  which  is  called  by 
his  name.  In  his  patient  the  wrist  was  exces- 
sively swollen,  with  numerous  discharging  sinuses 
aroiind  ;  the  radio-carpal  articulation  grated  on 
motion  ;  a  probe  introduced  into  almost  any  sinus 
came  into  contact  with  roughened,  crumbling,  and 
broken-down  bone;  but  the  metacarpal  bones  and 
phalanges  the  flexors  of  the  fingers,  and  all  the 
po^yers  of  the  thumb  were  unimpaired.  A  curved 
incision  was  made,  commencing  a  little  below  the 
wrist,  two  lines  on  the  ulnar  side  of  the  extensor 
intcrnoflii  pollicis  tendon,  going  close  to  the  carpal 
extremity  of  the  metacarpal  bones,  and  then 
sweeping  upwards  so  as  to  finish  below  the  end  of 
the  uln.a  fully  half  an  inch  higher  np  than  the 
point  where  ,t  began.    "  The  (lap  thus  marked 


out  was  rapidly  dissected  np,  and  consisted  of  the 
integuments,  areolar  tissue,  and  extensor  tendons 
of  the  four  fingers,  together  with  large  deposits  of 
fibrine."  The  diseased  bones  were  at  once  brought 
into  view;  the  soft  parts  were  next  liberated  from 
the  back  of  the  radius  and  ulna,  together  with  the 
second  extensor  of  the  thumb,  from  the  osseous 
groove  in  which  it  lay.  By  forcing  down  the  hand 
the  carious  ends  of  the  radius  and  ulna  were  made 
to  project,  the  soft  parts  were  cautiously  divided 
close  to  the  bones,  so  as  not  to  injure  the  radial 
and  ulnar  arteries,  and  the  ends  of  the  bones  were 
then  removed  by  the  saw  which  goes  by  Mr. 
Butcher's  name.  The  next  proceeding  was  to  re- 
move the  carpal  bones,  excepting  the  trapezium, 
which  was  healthy  ;  the  flaps  of  the  wound  were 
now  placed  in  position,  properly  secured,  and  the 
hand  and  arm  placed  upon  a  padded  splint  in  a 
prone  position.  (See  Mr.  Butcher's  papers  on 
Excisions  of  Joints,  in  Dublin  Quar.  Jour,  for 
1855  and  1859.) 

Although  the  wrist  often  remains  stiff  after  re- 
section, the  advantage  of  Mr.  Butcher's  operation 
is,  that  it  leaves  the  extensor  muscles  of  the  thumb 
intact  ;  the  fingers  become  stift'eued  in  a  bent 
position,  yet,  with  the  aid  of  the  thumb,  they  are 
available  for  writing  and  many  other  purposes. 

As  showing  the  advantages  of  the  operation,  a 
middle-aged  man,  in  whom  Mr.  Erichsen  removed 
the  whole  of  the  carpus  and  a  portion  of  the  meta- 
carpal bones,  recovered  with  a  very  useful  hand, 
with  some  power  of  flexing  and  extending  the 
wrist,  and  with  very  considerable  mobility  of  the 
fingers.  Such  good  results,  however,  are  rare, 
the  great  obstacle  to  success  being  the  superficial 
character  of  the  articulation,  and  the  close  con- 
nection between  the  flexor  and  extensor  tendons. 
This  it  is  which  explains  the  consolidation  of  all 
the  parts  during  the  process  of  cicatrisation,  and 
the  necessary  impairment  of  the  utility  of  the 
hand,  which  it  is  so  desirable  to  retain,  if  possible.] 

[Excision  of  the  Hip  Joint.— In  1742,  for  the 
first  time,  this  important  operation  was  resorted  to 
as  mentioned  by  Dr.  Schlicting.  {Phil.  Tran., 
vol.  xlii.)  This  case  was  unknown  until  within 
the  past  year.  The  operation  was  proposed  (but 
not  performed)  by  Mr.  Charles  White  of  Man- 
chester, in  1769.  In  1818,  Mr,  Anthony  White 
excised  the  hip  joint  at  the  Westminster  hospital.] 
The  patient  was  a  boy  whose  femur  had  been 
dislocated  from  disease  of  the  hip,  the  head  of  the 
bone  lying  on  the  dorsum  of  the  ilium.  There 
were  several  fistulous  openings  in  the  hip  through 
which  the  bone  could  be  detected  in  a  state  of 
caries.  He  had  suffered  from  the  disease  for  three 
years,  and  was  in  an  exhausted  condition.  Mr. 
White,  reflecting  that  the  original  structure  of  the 
joint  had  been  annihilated,  that  the  boy  would  die 
if  no  attempt  was  made  to  get  rid  of  the  diseased 
head  of  the  femur,  and,  even  if  he  lived,  the  limb 
fixed  in  this  manner  across  the  other  would  bo  an 
incumbrance  only,  determined  to  operate.  Being 
assisted  by  Mr,  Travers,  he  cut  down  upon,  and 
exposed  the  head  and  neck  of  the  femur,  and  hav- 
ing sawn  through  the  bone  just  below  the  tro- 
clianterminor,  ho  raised  the  detached  fragment  with 
an  elevator,  and  extracted  it.  At  the  end  of  a 
year  he  recovered,  and  so  useful  a  new  joint  had 
formed,  that  with  tiio  assistance  of  a  high-heeled 
shoe  he  could  walk  well,  nnd  execute  the  common 
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movements  of  the  limb.  He 
artcrwards,  and  died  of  phtliisis. 
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lived  five  years 
[The  parts  were 

removed  after  death,  and  were  placed  by  Mr. 
Anthony  White  in  the  Museum  of  the  Royal 
College  of  Surgeons.  An  examination  of  the  joint 
shows  the  cotyloid  cavity  to  be  filled  up  by  firm 
fibrous  tissue,  which  at  the  same  time  biads  the 
femur  and  os  innominatum  strongly]  together,  and 
yet  permits  of  tolerably  free  motion. 

Five  years  later,  in  1823,  a  Mr.  Hewson  of 
Dublin  repeated  the  operation,  and  in  1836  it  was 
performed  by  Sir  Benjamin  Brodie.  It  then  re- 
mained in  abeyance  in  this  country  till  the  year 
1845,  when  it  was  revived  bj'  Mr.  Fergusson,  in 
the  case  of  a  boj',  aged  14,  who  was  gradually 
sinking  from  disease  of  the  hip.  The  head  of  the 
bone  was  dislocated  on  to  the  dorsum  of  the  ilium, 
and  could  be  felt  through  the  soft  parts  lying  in 
that  situation.  Excision  of  the  joint  was  attended 
by  the  most  complete  success.  (See  Med.  GIdr. 
Trail,  for  1845.)  In  1858  Mr.  Fergusson  writes, 
that  this  patient  was  in  good  health,  and  with  a 
capital  limb ;  he  believed  the  parts  to  be  in  a 
similar  condition  to  that  found  in  Mr.  White's 
patient,  but  happily,  so  far  as  could  be  then  judged, 
there  was  no  likelihood  of  an  early  opportunity  of 
anatomical  examination  being  permitted.  (See 
Practical  Surgery,  ed.  4.  p.  466.) 

Mr.  Fergusson  was  followed  by  Mr.  Simon,  Mr. 
Henry  Smith,  Mr.  French,  Mr.  Haynes  Walton, 
Mr.  Morris  of  Spalding,  and  Mr.  Cotton  of  Lynn, 
all  of  whom  have  performed  the  operation,  and 
it  has  been  since  repeated  by  Mr.  Fergusson. 
Within  the  past  few  years,  Mr.  Jones  of  Jersey, 
Mr.  Erichsen,  Mr.  Hancock,  Mr.  Bowman,  Mr. 
Partridge,  Prof.  Buchanan  of  Glasgow,  Mr.  Shaw, 
Mr.  Stanley,  Mr.  P.  C.  Price,  and  many  other 
surgeons,  have  frequently  resorted  to  it,  with  more 
or  less  success. 

On  the  Continent  this  operation  would  seem  to 
have  found  greater  favour  than  in  England.  In 
1816,  Schmalz,  a  Saxon  surgeon,  did  the  operation 
for  Cains,  and  in  his  wake  followed  Textor,  who 
did  it  four  times,  Oppenheim,  Heim,Eoux,  Vogel, 
Vermandois,  Seutin,  and  many  others.  In  1  847, 
M.  Roux  mentioned  twelve  cases  of  excision,  and 
they  were  the  first  statistics  published.  {Gazette, 
des  Hop.,  March  1847.)  The  operation  is  now 
confined  chiefly  to  the  British,  German,  and  Ame- 
rican surgeons,  but  has  not  been  encouraged  in 
France. 

We  have  already  adverted  to  the  statistics  of 
excision  in  the  hip  collected  by  Mr.  Price,  when 
speaking  of  Disease  of  the  Hip  Joint.  Mr.  Bar- 
well  has  gathered  the  particulars  of  104  cases. 
Twelve  times  the  operation  was  performed  for  in- 
jurjs  and  of  these  but  one  recovered;  but  eleven 
of  these  were  gun-shot  wounds,  and  one  was  a 
fracture  of  the  neck  of  the  thigh-bone  and  descend- 
ing ramus  of  the  pubes.  Of  the  92  cases  in  which 
the  joint-disease  was  the  cause  of  operation,  56 
recovered,  32  died  at  various  periods  afterwards, 
and  4  remain  luicertain.  The  recoveries  tlierefore 
are  56,  which  is  equivalent  to  63  per  cent.  '  It 
must  be,  nevertheless,  acknowledged, '  Mr.  Bar- 
well  remarks,  "  that  several  of  the  patients,  after 
having  lived,  and  even  walked  about  for  some 
months,  or  even  more,  ultimately  succumbed  to  ni- 
ternal  disease,  generally  to  tuberculosis."  {Treat, 
on  Dis.  of  .Joints,  p.  438.) 

The  statistics  of  this  operation,  Mr.  T.  Holmes 


says,  are  of  little  real  value;  nor  are  they,  he  says, 
of  the  same  importance  as  in  those  excisions  where 
the  question  lies  between  the  removal  of  ajointand 
of  a  whole  limb.  "The  rate  of  mortality  is  extreme- 
ly high  ;  so  that  out  of  111  cases  collected  by  Dr. 
Hodges,  in  which  the  result  was  known,  56  re- 
covered '  with  more  or  less  useful  limbs,'  53  died 
of  the  combined  effects  of  the  operation  and  the 
previous  disease,  and  in  the  remaining  two  cases 
amputation  was  performed.  But  it  is  impossible 
to  deduce  any  exact  conclusion  from  such  facts  as 
these  :  since,  without  a  personal  knowledge  of 
each  case,  no  opinion  as  to  the  probability  of  re- 
covery without  operation  can  be  formed.  The 
average  duration  of  treatment  in  those  cases  in 
which  the  point  was  noted  (49  in  number)  was 
230  days."  Mr.  Holmes  further  observes  that, 
when  the  operation  is  once  decided  upon,  it  should 
not  be  delayed  till  the  patient's  health  has  given 
way,  but  should  be  performed  at  once. — System  of 
Surgery,  vol.  3.  p.  816. 

The  cases  in  which  resection  of  the  hip-joint  is 
demanded,  are  those  wherein  abscess  has  formed, 
and  the  constitutional  powers  have  become  so  much 
impaired  by  the  constant  drain  upon  the  system, 
that  a  fatal  result  would  ensue.  "  This  is  the  direct 
consequence  of  the  wasting  and  exhausting  influ- 
ence of  the  long-continued  discharge  of  pus  from 
masses  of  carious  or  necrosed  bone,  too  extensive 
or  too  deeply  seated  to  be  eliminated  by  the 
natural  actions  of  the  part.  It  is  in  such  cases 
as  these  that  conservative  surgery  steps  in,  and 
endeavours  to  save  the  patient's  life  by  the  re- 
moval of  the  morbid  cause  that  keeps  up  the 
discharge  which  is  wasting  it  away.  The  object 
here  is  simply  to  save  life  by  the  removal  of 
diseased  bones."  (See  Ericlnen,  Science  and  Art 
of  Surgery,  ed.  3,  p.  744. 

The  same  surgeon  considers  the  femoral  form  of 
coxalgia  as  the  most  amenable  to  operation.  It  is 
in  the  severe  and  extreme  cases  of  this  variety  of 
hip  disease,  that  the  upper  epiphysis  of  the  femur 
will  be  found  lying  in  a  state  of  caries  on  the 
dorsum  ilii,  in  a  suppurating  cavity,  with  sinuses 
leading  down  to  it.  "  The  pelvic  bones  are 
sound  ;  the  acetabulum  is  filled  by  fibro-plastic 
matter  of  a  reparative  character,  though  possibly 
slightly  roughened  and  necrosed  in  one  lip.  The 
soft  structures  in  the  gluteal  region  are  thinned 
and  wasted  ;  the  limb  is  inevitably  shortened  and 
adducted."  (Op.cit.) 

Under  the  name  of  Necrosis  of  Joints,  Sir  Ben- 
jamin Brodie  describes  a  condition,  somewhat 
analogous  to  the  foregoing,  wherein  resection,  or  at 
any  rate  an  operation  for  the  removal  of  the  dis- 
eased bone,  is  a  matter  of  the  utmost  importance. 
"  Where  the  bones  of  a  joint  are  in  a  state  of 
ulceration  or  caries,  it  sometimes  happens  that  a 
portion  of  such  carious  bone  loses  its  vitality,  and 
is  separated  by  the  usual  process  of  exfoliation, 
forming  what  has  been  called  a  sequeslrum  in  the 
articular  cavitj'.  This  may  happen  whatever  the 
cause  of  the  caries  may  be."  (See  Path,  and 
Surg.  Obs.  ed.  5,  p.  220,  1850.)  Sir  Benjamin 
Brodie  considers  this  to  be  more  common  in 
scrofulous  caries  than  in  any  other,  on  account  of 
the  lower  degree  of  vitality  belonging  to  the  bone 
in  such  cases.  He  gives  some  striking  examples 
of  this  condition  in  the  hip,  one  particularly  ol  a 
lad  15  years  old,  who  died  of  general  hip  disease, 
and  after  death  a  portion  of  dead  bone  was  found 
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Ij'iiig  loose   in  the  articular  ciivitj   

examples  have  been  recorded  by  various  surgeons, 
who  performed  resection  successfully.  Thre§  are 
published  in  the  Hospital  Mh-ror,  in  the  La?icet  for 
iH61  (vol.  i.  p.  85  and  108).  In  these,  either 
the  detached  head,  or  portions  of  the  diseased  bone, 
lay  loose  in  the  acetabulum,  and  kept  up  such  an 
amount  of  irritation  as  seriously  to  imperil  life. 
A  recovery  followed  in  each,  after  excision.  Na- 
ture alone  will  not  cure  such  cases,  and  the  patient 
is  certain  to  perish  unless  the  exciting  cause  of  all 
his  inisery  bo  removed,  on  the  same  principle  that 
carious  or  necrosed  bone  is  removed  from  any  other 
part  of  the  skeleton. 

Of  late  years,  whilst  many  surgeons  were 
strongly  advocating  resection  of  the  hip-joint,  they 
dwelt  upon  one  condition  which  was  looked  upon 
as  a  bar  to  the  operation,'  and  that  was  disease  of 
the  acetabulum.  Subsequent  experience  has  proved 
that  the  acetabular  form  of  coxalgia  is  even  a  more 
fatal  disease  than  the  femoral,  if  allowed  to  run 
Us  course  unchecked.  The  first  surgeon  who 
laboured  to  remove  this  erroneous  idea  was  Mr. 
Hancock,  who  successfully  excised  the  head  of  the 
femur  and  entire  floor  of  the  acetabulum  in  a  very 
hopeless  case.  Although  we  have  all  along  spoken 
of  excision  of  the  hip-joint,  that  proceeding  has 
been  chiefly  confined  to  removing  the  head  of  the 
femur.  Mr.  Hancock,  therefore,  is  in  reality  the 
first  sixrgeon  who  has  excised  the  hip-joint  in  its 
entirety.  (See  the  Lancet,  vol.  i.  1857,  p.  397.) 
In  the  form  of  hip  disease  which  is  now  called 
acetabular,  the  pelvic  bones  in  and  around  the 
acetabulum  become  extensively  necrosed;  this 
cavity  may  become  either  wholly  detached  and 
loose  or  else  perforated;  and  the  head  of  the  femur, 
probably  still  occupying  its  natural  situation,  is 
denuded  of  cartilage,  rough,  and  carious.  With 
this  state  of  the  parts,  large  abscesses  may  be 
present  both  within  and  outside  of  the  pelvis,  and 
the  worst  examples  of  hectic  fever  are  produced 
the  patients  dying  in  the  most  extreme  state  of 
exhaustion,  prostration,  and  emaciation.  Such 
cases  have  come  under  the  observation  of  Mr 
Hancock  and  Mr.  Erichsen,  and  operative  mea- 
sures have  saved  life. 

Writers  on  excision  of  this  joint,  very  strenu- 
ously insisted  on  its  performance  when  the  cotyloid 
cavity  was  free  from  disease,  and  the  morbid  action 
confined  to  the  femur  or  soft  parts.  On  this 
point  Mr.  Hancock  very  properly  observes  that 
It  18  only  in  a  very  few  instances  that  the  sur- 
geon can  tell  beforehand  what  is  the  condition  of 
the  cotyloid  cavity ;  but  supposing  he  can  do  so— 
that  a  patient  presents  whose  case  imperatively 
calls  for  operation  in  all  respects,  but  that  the 
acetabulum  ,s  extensively  diseased,  are  we  to 
abandon  this  patient  to  his  fate,  and  allow  him  to 
die  in  agony  ?  J,  it  not  rather  an  additional 
reason  for  performing  the  operation  ?  since  the 
greater  the  amount  of  disease  the  smaller  the  chance 
of  recovery,  whilst  the  value  of  an  operation  does 
not  consist  in  the  facility  of  its  execution,  but  in 

It  IS  very  true  that  m  many  instances  the  bones 
of  the  pelvis  appear  to  possess  a  wonderful  power 
of  reparation  The  cases  operated  upon  show  this  • 
but  If  we  look  through  the  list,  we  find  three  in 
which  the  patients  died  sooner  or  later  from  nro 
fu.e  suppuration,  and  wherein  the  acetlbu  a  were" 
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found  perforated  after  deati,.  It  would  seem, 
therefore,  much  the  safer  proceeding  entirely  to 
remove  the  doubtful  portion  of  the  acetabulum 
than  to  leave  it  behind,  or  merely  scrape  it  with 
a  gouge."  (See  Mr.  Hancock's  paper  in  Ihe  Lan- 
cet, vol.  i.  1857,  p.  420.) 

Mr.  Hancock's  patient  was  a  lad  of  14,  in 
whom  the  neck  of  the  femur  was  found  to  be  so 
much  involved,  that  the  bone  was  sawn  through 
below  the  great  trochanter.  The  head  of  the  bone 
was  then  readilyremovedfrom  theacetabulum.  This 
cavity  was  found  to  communicate  by  two  openings 
at  its  deepest  part  with  the  pelvic  abscess.  An 
effort  was  made  to  excise  the  floor  with  bone-nip. 
pers,  but  unsuccessfully  ;  witli  a  metacarpal  saw 
the  acetabulum  was  cut  round,  and  the  whole  of 
the  diseased  bone  removed.  This  exposed  the 
thickened  pelvic  fascia,  and  a  large  opening  was 
left  for  the  escape  of  matter  from  the  pelvic  abscess. 
The  flaps  formed  by  a  crucial  incision  were  then 
partially  closed  by  sutures.  A  splint,  extending 
from  the  armpit  to  the  foot,  was  applied.  Four- 
teen days  after  the  operation  he  "sat  up  in  his 
bed  for  the  first  time  for  a  year.  In  three  weeks 
he  dressed  himself  and  sat"in  a  chair  by  the  fire. 
In  five  weeks  he  was  able  to  walk  with  a  crutch 
and  a  stick,  and  finally  he  made  a  good  recovery 
and  was  able  to  walk  in  the  park  dailj-.  ' 

Mr.  Erichsen's  case,  which  was  even  more  re- 
markable than  the  foregoing,  from  the  greater 
amount  of  disease  present,  and  consequently  larger 
amount  of  bone  removed,  we  have  already  referred 
to.  The  patient  was  in  a  more  deplorable  and 
exhausted  condition,  and,  although  life  hung  upon 
a  thread  for  some  hours  after  the  operation,  the 
girl  perfectly  recovered,  and  is  alive  and  hearty. 

The  operation  is  one  of  extreme  simplicity.  An 
incision  may  be  practised  of  a  form  suited  to  the 
exigencies  of  the  case  ;  if  there  are  sinuses,  they 
may  be  slit  up,  and  the  carious  head  of  the  bone, 
if  dislocated,  will  be  exposed  to  view.  If,  how- 
ever, the  soft  structures  are  thickened,  and  the 
diseased  bone  deeply  seated,  a  crucial  or  T  shaped 
incision  may  be  made  over  the  upper  end  of  the 
teniur  so  as  to  expose  it,  when  an  assistant  forcibly 
adducts  the  limb,  rotates  it  inwards,  and  pushes  it 
upwards.  The  soft  structures  are  now  divided 
around  the  upper  end  of  the  bone  by  a  scalpel  or 
probe  pointed  bistoury,  when  the  diseased  parts 
are  at  once  exposed.  In  sawing  ofi"  the  diseased 
part  of  the  femur,  retractors  may  be  employed  if 
necessary,  to  prevent  injury  to  the  soft  parts  ' 

hen  the  acetabulum  is  diseased,  it  maybe 
necessary  to  enlarge  the  incisions,  care  beino-  taken 
not  to  extend  them  too  far  backwards,  lest  the  sciatic 
nerve  be  injured.  Any  loose  fragments  of  bono 
are  to  be  removed,  and  then,  with  a  gouge  or  cut- 
ting forceps,  the  acetabulum  itself,  or  .-Tny  other 
diseased  parts,  may  be  cut  away  piecemeal 

Many  surgeons  believe  it  is  easier  to  remove  the 
glenoid  cavity  in  the  shoulder  joint,  than  the  ace- 
tabulum. Mr.  Fergusson  observes  that  no  greater 
mistake  can  be  imagined,  for  if  the  trochanter 
major  be  taken  away,  a  step  which  he  recommends 
should  always  bo  adopted,  it  is  actually  easier  to 
get  at  the  acetabulum  than  the  glenoid  cavity 
(See  Pracl.  Siirr/cri/,  ed.  4,  p.  468.) 

As  ill  other  excisions,  that  in  the  hip  is  attended 
with  but  very  little  bleeding;  there  is  but  little  risk 
of  wounding  the  gluteal  artery,  and  any  of  its 
branches  can  readily  bo  tied. 
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A  splint  is  to  bo  applied  immediately  after  tUe 
operation.  Of  this,  various  contrivances  have  been 
suggested.  Mr.  Fergusson  recommends  that  the 
extension  should  be  made  from  the  opposite  thigh, 
round  the  upper  part  of  which,  a  laced  socket  is 
fixed,  to  which  the  band  is  attached.  Mr.  Chris- 
topher Heath  has  invented  a  hammock  slung  in  a 
four-legged  stand,  which  supports  the  back  and 
thighs,  the  head  and  legs  projecting  beyond  and 
lodged  upon  cushions.  A  hole  is  present  in  the 
region  of  the  buttocks  for  cleanliness  and  dressing 
the  wound.  Mr.  Price  employs  a  splint,  the  lower 
part  of  which  can  be  depressed,  adducted,  or  ab- 
ducted by  means  of  screws  at  the  steel  bracket.] 

Excision  of  the  Knee  Jonzi.— [Although  this 
operation  was  first  performed  by  Mr.  Filkin  of 
Northwich,  in  1762,  the  merit  of  originating  the 
operation  is  certainly  due  to  Mr.  Henry  Park  of 
Liverpool,  who  published  the  first  recorded  case  in 
1782.    Park's  first  operation  was  performed  in 
1781,  and  his  second  in  1789.    It  was  not  until 
after  the  publication  of  Mr.  Park's  pamphlet,  that 
Mr.  Filkin  claimed  priority.    In  1792  M.  Moreau 
was  the  first  to  try  this  operation  in  France,  on  a 
boy,  with  success.    He  repeated  the  operation  on 
another  patient,  but  not  with  the  same  good  for- 
tune,   In  1811  his  son  performed  it  with  good 
results.    In  England  the  operation  remained  in 
abeyance  until  1823,  when  it  was  resorted  to  by 
Sir  Philip  Ciampton.    Mr.  Syme  had  recourse  to 
it  in  1830,  and  his  operation  made  the  sixth  done 
in  Britain.    For  twenty  years  it  remained  unat- 
tempted,  until  it  was  revived  in  1850  by  Mr. 
Fergusson,     In  the  meantime,  in  France  and 
Germany  it  had  been  performed  once  by  Mulder, 
four  times  by  Fricke,  twice  by  Textor,  and  once  by 
Jaegar,  and  by  Roux.    In  the  table  of  cases  given 
by  Mr.  Butcher  in  his  first  Memoir  on  Excision 
of  the  Knee  Joint,  operated  on  within  the  first 
epoch,  of  19  cases,  8  were  cures,  and  the  remain- 
der failures.    {Dub.  Quar.  Jour,  of  Med.  Science, 

Feb.  1855.)  ,  ri, 

A  reference  to  the  carefully  collected  and  reliabJe 
statistics  of  Mr.  Butcher  in  his  first  and  second 
Memoirs  on  this  operation,  afi'ords  all  the  in- 
formation to  be  desired  upon  it,  up  to  the  year 
1856  inclusive.     Altogether  he  enumerates  82 
cases.   In  May  1859  Mr.  P.  C.  Price  had  collected 
the  particulars  of  78  additional  cases  makmg  a 
total  of  160.    (See  Contributions  to  tlie  Surgery 
of  Diseased  Joints,  loitli  especial  reference  to  the 
Operation  of  Exdsion.  p.  36.)    AH  these  wore 
done  in  Britain.    Two  years  later,  in  1861,  Mr. 
Price  had  collected  the  particulars  of  235  cases  ni 
which  excision  of  the  knee  had  been  perfomed  in 
Great  Britain  and  Ireland  and  Jersey.    Ot  this 
number,  144  were  cured  with  good  and  useful 
limbs  ;  SO  died  from  the  immediate  eifects  of  the 
operation,  indifferent  treatment  and  other  causes  ; 
33  were  submitted   to   amputation  at  various 
periods  after  excision  ;  and  in  8  cases  the  correct 
result  was  not  determined.    (See  Mr.  Frices 
Manuscript  Prize  Essay  on  Excision  oj  ilte  Ance, 
in  the  Library  of  the  Royal  College  of  burgeons. 
18G1.  folio.)  ,         ,  ,.. 

We  will  observe  here,  that  the  mortality  af  ei 
exci.ion  of  the  knee  joint  has  been  stated  by 
the  writings  of  many  very  careful  surgeons  to 
be  much  less  than  that  of  amputation  tlirougli 
the  thigh,  and  this  is  a  circumstance  that  must 


not  be  overlooked,  in  determining  upon  the 
choice  of  the  operation  to  be  adopted.  Excision 
should  have  the  preference  when  disease  more  or 
less  extensive  is  confined  to  the  articulation  itself, 
or  if  there  is  faulty  ankylosis  from  old  disease  or 
injury,  which  has  rendered  useless  a  limb,  in  an 
otherwise  healthy  and  not  old  person. 

Mr.  T.  Holmes  thinks  it  unlikely  that  this  oper- 
ation will  ever  come  into  such  favour  as  that  on 
the  elbow  ;  still,  though  it  has,  he  remarks,  been 
vehemently  decried,  and  although  its  general  adop- 
tion has  possibly  been  equally  retarded  by  its 
having  ibeen  vehemently  overpraised,  it  seems 
likely  to  hold  a  permanent  place  among  the  re- 
sources of  operative  surgerj',  for  the  treatment  of 
appropriate  cases. 

"  The  acceptance  which  this  operation  has  met 
with  is  not  due  to  its  lower  rate  of  mortality.  It 
has  been  clearly  shown,  by  the  statistics  collected 
by  Dr.  Hodges,  that,  in  general  practice  the  mor- 
tality has  been  about  one-third  ;  a  far  higher  aver- 
age than  that  after  amputation  at  the  lower  third 
of  the  thigh,  for  chronic  disease  of  the  kiiee  ;  and, 
from  what  I  can  learn  of  the  statistics  of  metro- 
politan hospital  practice,  I  believe  the  same  rate 
of  mortality  has  prevailed.    But  this  only  imper- 
fectly represents  the  ill-success  of  the  operation, 
for  if  to  those  who  have  died  we  add  those  whose 
limbs  have  been  amputated,  or  have  remained 
useless,  we  shall  find  that  the  failures,  after  the 
operation,  at  least  equal  the  successes.    In  spite 
of  this  known  fact,  however,  it  seems  to  be  the 
grovving  conviction  of  hospital  surgeons  that  the 
operation  ought  to  be  introduced  into  practice. 
This  conclusion  must  rest  upon  other  considera- 
tions than  those  of  the  mere  mortality  after  ampu- 
tation and  excision.    It  is  not  very  probable  that 
excision  of  the  knee  will  ever  be  less  fatal  than 
amputation." — System  of  Surgery,  vol.  3.  p.  818. 

The  following  is  the  mode  of  performing  excision 
in  the  knee  as  adopted  by  the  reviewer  of  the 
operation,  Mr.  Fergusson  : — "  An  incision  between 
three  and  four  inches  long  should  be  made  on  either 
side  of  the  joint,  opposite  the  lateral  ligaments,  and 
a  third  should  be  carried  across  the  fore-part,  so  as 
to  unite  the  whole,  like  the  letter  H.  The  lateral 
incision  should  belong  more  to  the  thigh  than  to 
the  leg,  and  that  in  front  should  be  across  the 
lower  end  of  the  patella.  This  bone  should  now 
be  detached  by  dividing  the  textures  around  it, 
close  to  its  margins,  and  with  the  soft  parts  should 
then  be  dissected  upwards,  to  a  sufficient  extent 
to  permit  a  thorough  examination  of  the  diseased 
joint.  To  facilitate  this,  as  well  as  the  future 
stages  of  the  operation,  the  lateral  and  crucial  liga- 
ments should  be  divided  :  the  saw,  forceps,  and 
gouge  must  be  used  according  to  circumstances. 
It  will  in  most  instances  be  requisite  to  apply  the 
saw,  and  the  forceps  will  not  be  so  useful  here  as 
at  the  elbow,  although  they  will  be  of  service  in 
smoothing  points  which  are  left  untouched  by  the 
saw.  The  diseased  portion  of  the  femur,  usually 
limited  to  the  extent  of  the  articular  surface,  may 
be  first  removed,  and  the  head  of  the  tibia,  as 
also  that  of  the  fibula,  should  it  be  involved  in 
the  affection.  In  using  the  knife  in  the  posterior 
part  of  the  joint,  considerable  care  is  required  in 
dividing  tlie  crucial  ligaments,  as  there  is  nothing 
between  the  instrume..t  and  the  poplitial  vessels 
but  the  posterior  ligament  and  some  cellular  tex- 
ture: in  applying  the  saw,  too,  care  is  required;  yet 
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I  cannot  recommend  tho  introduction  of  a 
of  wood  to  protect  these  and  other  parts. 

"  Greater  isolation  of  the  bones  would  bo  there- 
by produced  than  the  circumstances  warrant,  and  it 
appi'ars  to  me  that  the  supposed  danger  can,  by- 
due  caution,  be  avoided."  (See  Praciical  Surgery. 
ed.  4.  p.  454.) 

In  the  great  majority  of  instances,  the  H  in- 
cision is  the  one  practised,  but  some  surgeons  vary 
jt;  thus  Mr.  Erichsen  recommends  a  horse-shoe 
incision  with  the  convexity  downwards,  from  the 
side  of  one  condyle  of  the  femur  across  the  tuber- 
osity of  the  tibia,  to  a  corresponding  point  on  the 
opposite  side.  Mr.  Fergusson  has  also  practised 
a  semilunar  incision,  the  form  which  Mr.  Jones  of 
Jersey  recommends.  In  sawing  oif  the  slices  of 
diseased  bone.  Butcher's  saw  is  commonly  em- 
ployed for  that  purpose.  It  is  a  matter  of  choice 
whether  the  patella  should  be  taken  away  or  al- 
lowed to  remain.  If  much  diseased  it  miist  be 
removed,  but  if  slightly  so  the  affected  part  can  be 
gouged  away  or  scraped.  The  preservation  of  the 
patella  has  materially  added  strength  to  the  articu- 
lation in  producing  considerable  consolidation.  If 
any  carious  or  necrosed  cavities  exist  in  the  bones, 
below  the  level  of  the  excised  portions  of  bone, 
they  should  be  carefully  gouged  out;  this  is  deemed 
preferable  to  the  removal  of  too  much  osseous  mate- 
rial. The  amount  recommended  for  removal  in 
cases  absolutely  requiring  it,  is  from  one-third  to 
to  three-quarters  of  an  inch  of  the  tibia,  and  about 
one  inch  to  an  inch  and  a  half  of  the  femur.  After 
excision,  Mr.  Holt  recommends  perforation  of  the 
soft  parts  of  the  ham  to  allow  of  the  discharges 
to  drain  through.  Mr.  Butcher  recommends  di- 
vision of  the  ham-string  tendons,  to  facilitate 
coaptation  and  to  prevent  displacement  and  jerking; 
this  proceeding  is,  however,  seldom  required.  There 
is  no  bleeding  of  consequence  in  excision  of  the 
knee,  and  commonly  there  is  not  a  single  articular 
artery  to  be  tied. 

Experience  has  amply  proved  that  the  beneficial 
results  of  the  operation  will  chiefly  depend  upon 
the  care  and  attention  bestowed  upon  the  after 
treatment  of  the  case.  "The  wound  should  be 
carefully  dressed,  the  margins  brought  together 
with  stitches,  the  ends  of  the  bones  allowed  to  be 
in  contact,  and  the  limb  should  be  steadily  sup- 
ported in  the  extended  position  by  any  convenient 
apparatus;  a  M'lntyre's  splint  made  straight  would 
answer  well.  The  dressing  and  the  after  treat- 
ment must  be  conducted  on  the  ordinary  principles 
of  surgery;  and  if  cicatrization  is  complete,  in  the 
course  of  three  or  four  weeks,  or  even  so  many 
months,  and  the  knee  stiflF,  the  surgeon  may  flatter 
himself  that  he  has  done  all  which  his  art  permits." 
(See  Fergusson,  op.  cil.) 

In  his  second  Memoir  on  Excision  of  the  Knee 
Jomt,  Mr.  Butcher  has  most  ably  entered  into  the 
consideration  of  the  various  objections  which  have 
been  brought  forward  against  the  operation;  and 
m  Ins  two  memoirs  he  has  pretty  dearly  proved 
thnt  the  growth  of  the  limb  was  not  checked  by 
excision  ot  the  joint  in  cli.klhood.  Care  should  l/e 
taken,  however,  not  to  remove  the  whole  of  the 
epiphysal  end,  as  pointed  out  by  Mr.  Humphry 
in  ]«o7,  else  there  is  a  probability  of  considerable 
Shortening  as  the  young  patient  grows  older.  When 
the  healing  powers  have  gone  on  well,  and  osseous 
union  of  the  ends  of  the  bones  has  occurred,  the 
limb  will  be  shorter  than  its  fellow  to  the  extent 


of  from  one  to  three  inches,  but  this  is  obviated  by 
wearing  a  high-heeled  shoe,  and  it  is  remarkable 
to  notice  the  excellence  of  the  limb  saved  in  every 
respect. 

"  But  what  has  really  brought  excision  of  the 
knee  into  practice,  and  has  compensated  for  the 
failures  induced  by  its  indiscriminate  adoption  in 
all  kinds  of  cases,  is  its  striking  success  in  cases 
which  are  fitted  for  it  ;  and  it  is,  therefore,  to  the 
discovery  of  rules  whereby  such  cases  can  be 
diagnosed,  that  the  efforts  of  those  who  wish  to 
promote  this  operation  should  be  directed." — 
{T.  Holmes,  Op.  cit.) 

In  dwelling  upon  this  operation,  Mr.  Fergusson 
makes  the  following  very  pertinent  remarks  : — 

"  I  know,  of  no  new  operation,  as  it  may  yet  be 
called,  in  the  whole  range  of  surgery  which  has 
been  so  frequently  performed  in  such  a  brief  period 
as  seven  years,  and  I  have  confidence  in  stating  that 
I  know  of  none  so  thoroughly  worthy  of  the  attention 
of  the  surgeon.  Amputation  has  often  been  called 
the  opprobrium  of  surgery.  Modern  practice  has 
done  much  to  set  this  axiom  aside.  It  is  difficult 
to  say  whether  pity,  amazement,  or  horror  is  upper- 
most in  the  mind  when  one  hears,  now-a-days,  of 
amputation  in  the  arm  for  disease  of  the  elbow- 
joint,  and  such,  I  believe,  will  be  the  case  in  a 
tew  years  hence,  when  some  '  statistical  table  ' 
shows  how  a  patient  has  fared  after  amputation  in 
the  thigh  for  'disease  of  the  knee  joint.'  That 
such  a  proceeding  is  never  needful  in  such  disease 
I  am  not  prepared  to  saj-,  but  I  firmly  believe  that 
in  eight  cases  out  of  ten,  under  the  ages  of  twenty 
or  thirty,  in  whom  disease  of  the  articular  surfaces 
of  the  bones  of  the  knee  joint  seems  incurable,  the 
operation  of  resection  should  be  preferred  to  that 
of  amputation.  Whilst  I  write  (1857)  there  are 
four  patients  in  the  wards  of  King's  College  Hos- 
pital, who  have  within  these  seven  weeks,  under- 
gone excision  of  the  knee  under  circumstances 
where  amputation  would  formerly  have  been  the 
legitimate  operation,  and  the  only  reasonable  course 
lor  each  person's  comfort.  -AH  of  them  arc  in  a 
condition,  as  regards  health,  strength,  and  suffering, 
equally  comfortable  as  if  amputation  had  been  done; 
perhaps  much  more  so,  both  physically  and  morally, 
and  each  has  the  prospect  of  walking  comfortably 
on  his  own  leg,  at  a  reasonably  early  date. 

"  The  wound  is  less  than  that  in  amputation  in 
the  thigh;  the  bleeding  seldom  requires  more  than 
one  or  two  ligatures,  the  loss  of  substance  is  less, 
and  probably  on  that  account  there  is  less  shock  to 
the  system,  the  chances  of  secondary  hajmorrhaoe 
are  scarcely  worth  notice,  as  the  main  artery  is 
left  untouched;  there  is,  in  short,  nothing  in  the 
after  consequences  more  likely  to  endanger  tho 
patient's  safety  than  after  amputation,  whilst  the 
prospect  of  retaining  a  useful  and  substantial  limb 
should  encourage  both  patient  and  surgeon  to  this 
practice. 

"One  of  tho  strongest  objections  to  this  opera- 
tion, has  been  the  length  of  time  needful  for  a  cure. 
Some  patients  have  been  twelve  and  eighteen  months 
under  treatment,  whilst  during  the  same  period 
some  who  have  had  amputation  performed,  have 
been  declared  cured.  But  tho  objection,  I  believe 
is  fallacious,  and  made  without  experience  or  data. 
I  have  had  a  patient  on  crutches  within  six  weeks 
after  resection;  I  have  rarely  seen  one  about  at  an 
earlier  period  after  amputation;  and  I  have  seen 
one  walking  firmly  and  nimbly  within  twelve 
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months  after  resection,  in  a  style  far  superior  to 
that  which  an  unfortunate  might  display  with  an 
artificial  limb.  My  impression  is,  that  as  we  learn 
more  of  the  after  treatment  of  these  cases,  the  result 
will  be  even  more  satisfactory  than  that  already 
achieved."  (See  Practical  Surgery,  ed.  4,  pp.  456 
and  457.) 

We  cannot  enter  into  the  details  of  any  of  the 
numerous  cases  which  have  been  published,  but 
would  refer  the  reader  to  the  two  memoirs  on  this 
operation  in  the  knee,  by  Mr.  Butcher,  which  are 
full  of  useful  and  sound  information,  accompanied 
with  excellent  rules  for  general  guidance  in  the 
after  treatment ;  and  also  to  Mr.  P.  C.  Price's 
memoir  on  the  same  subject,  and  to  his  prize  essay, 
at  present  in  manuscript  in  the  library  of  the  Royal 
College  of  Surgeons,  which  aflFords  the  latest  and 
fullest  information.  The  Lancet  also,  since  1850, 
abounds  with  the  reports  of  cases  of  this  highly 
important  conservative  operation. 

Within  the  last  three  or  four  years,  surgeons 
have  somewhat  modified  their  opinion  in  reference 
to  the  success  attendant  on  excision  of  the  large 
joints,  more  particularly  the  knee.  This  has  re- 
sulted, not  from  the  mortality  after  the  operation, 
but  the  subsequent  demand  for  amputation  of 
useless  limbs.  Very  recently,  in  one  hospital  in 
the  metropolis,  there  were  as  many  as  five  cases 
of  excised  knee  joints,  which  were  mostly  sub- 
mitted to  amputation,  wherein  the  former  proce- 
dure was  not  found  to  have  been  permanently 
beneficial.  We  will,  therefore,  add  the  following 
remarks  from  Mr.  T.  Holmes'  article  : 

"  The  process  of  recovery  is  usually  a  slow  one. 
In  Dr.  Hodges's  tables,  alreadj'  referred  to,  the 
duration  of  the  treatment  in  48  cases,  in  which 
the  patella  was  removed,  is  stated  to  have  been 
225  days  ;  and  in  38  cases,  in  which  that  bone  is 
believed  to  have  been  left,  255  days  ;  or,  roughly 
speaking,  the  average  duration  of  treatment  was 
about  eight  months  ;  and,  in  many  of  the  cases 
which  afterwards  turn  out  the  most  successful, 
sinuses  remain  open,  and  the  limb  is  in  a  state 
which  cannot  but  cause  anxiety  for  many  months 
after  formal  treatment  is  discontinued.  In  some 
exceptional  cases,  indeed,  matters  go  on  much 
more  rapidly  than  this,  and  the  recovery  is  com- 
pleted as  soon  as  (indeed,  it  may  be  that  one  or 
two  have  recovered  sooner  than)  after  amputation  ; 
but,  as  a  general  rule,  the  time  required  for  re- 
covery after  excision  may  be  taken  at  about  four 
times  as  long  as  after  amputation.  In  fact,  I 
think  we  are  taking  a  view  very  favourable  to  ex- 
cision, if  we  say,  that  every  month  after  the  opera- 
tion advances  the  cure  only  as  far  as  a  week 
would  after  amputation.''— ^^/stoa  of  Surgery,  vol. 
3.  p.  823.] 

[Eixcision  of  llie  ylnHe.— The  ankle  joint  was 
first  excised  by  the  elder  Moreau  in  1782,  and  it 
has  been  practised  by  Jaeger,  Mulder,  Kerst,  and 
other  continental  surgeons.  Mr.  Hancock  has  the 
merit  of  having  first  performed  the  operation  m 
this  country  in  1851.  The  patient  was  a  boy  eight 
years  of  age,  with  strumous  disease  of  the  ankle- 
joint  of  several  months'  standing,  followed  by  sup- 
puration. The  superior  half  of  the  astragalus  and 
the  lower  end  of  the  tibia  were  sawn  away,  with- 
out any  injury  to  the  vessels  and  nerves.  (See 
the  Lancet,  vol.  i.  1851,  p.  356.)  The  results 
were  perfectly  satisfactory,  three  years  afterwards 
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the  boy  was  shown  to  the  Medical  Society  of 
London,  when  he  Avalked  remarkably  well,  with 
scarcely  any  halting,  and  possessed  considerable 
motion  in  the  joint. 

In  a  second  instance  Mr.  Hancock  excised  the 
ankle  of  a  young  woman,  aged  22,  for  strumous 
disease  of  the  articulation.  The  case  promised 
most  favourably,  but  on  the  fourth  day  sloughing 
ensued,  and  the  ultimate  result  was  not  favourable. 
(The  Lancet,  vol.  ii.  1855,  p.  578.)  A  third  opera- 
tion by  the  same  surgeon,  was  performed  in  a  young 
man,  aged  25,  for  chronic  disease  of  the  ankle  joint, 
with  complete  success.  The  wound  in  front  of  the 
joint  healed  by  first  intention  in  about  a  week, 
over  the  inside  of  the  ankle  it  was  healed  in  about 
two  months,  and  in  four  months  the  entire  wound 
was  healed.  The  patient  had  free  movement  of 
his  toes,  and  considerable  motion  in  the  joint. 
(The  Lancet,  vol.  i.  1858,  p.  36.)  A  fourth  case, 
with  equally  satisfactory  results,  occurred  to  Mr. 
Hancock  in  a  little  boy,  aged  6  years.  After 
removing  the  upper  portion  of  the  astragalus 
which  was  carious,  he  found  the  disease  extended 
through  and  beneath  this  bone,  involving  the  os 
calcis  to  a  considerable  extent.  The  convex  tibial 
articular  surface,  and  the  whole  of  the  body  of  the 
astralagus,  behind  the  interosseous  calcaneo-astra- 
galoid  ligament,  were  removed,  as  well  as  the 
remains  of  the  corresponding  articular  surface  on 
the  upper  part  of  the  os  calcis ;  whilst  the  interior 
of  that  bone,  behind  the  interosseous  notch,  was 
carefully  gouged  out  before  the  disease  could  be  got 
rid  of,  so  that  little  more  than  the  shell  of  bone 
remained  in  that  situation  ;  no  arteries  were  tied. 
The  boy  suffered  very  little  constitutional  distur- 
bance. In  five  months,  the  wound  was  entirely 
healed,  he  could  stand  upon  his  foot  and  walk 
without  pain.  His  cure  was  a  rapid  and  a  perfect 
one.    (See  the  Lancet,  vol.  ii.  1859,  p.  332.) 

Thus,  out  of  four  cases,  but  one  proved  fatal, 
the  patient  dying  some  six  months  after  operation, 
from  disease  of  the  lungs,  the  result  of  a  dissipated 
life.  "  In  no  instance,"  Mr.  Hancock  remarks, 
"has  there  been  sloughing;  there  need  not  be  a 
single  tendon  or  artery  divided ;  there  is  afterwards 
very  little,  if  any,  deformity — comparatively  little 
shortening;  the  foot  is  preserved,  and,  as  you  will 
see  by  the  cases  related,  the  patients  are  able  to 
walk  and  run  about  with  scarcely  any  perceptible 
limp." 

This  gentleman  further  observes  :  "  Why,  in 
this  age  of  conservative  surgery  and  joint  resec- 
tion, the  solitary  exception  should  be  made  in  the 
case  of  the  ankle-joint,  and  so  useful  a  member  as 
the  foot  needlessly  sacrificed,  is  an  anomaly  which 
I  confess  I  do  not  understand.  We  have  seen 
that,  in  Syme's  operation,  independently  of  the 
entire  loss  of  the  foot,  there  is  danger  of  sloughing 
or  bagging  of  matter;  and  in  both  Syme's  and- 
Pirogoff"s  operations,  intlammation,  sloughing,  and 
suppuration  in  the  course  of  the  divided  tendons. 
In  excision  of  the  ankle-joint  these  dangers  do  not 
exist."  (See  Remarks  on  Resection  of  the  Ankle- 
joint,  the  Lancet,  vol.  ii.  1859,  p.  331.) 

We  would  remark  that  there  is  probably  more 
risk  of  injury  to  the  vessels  and  nerves  in  excision 
of  the  ankle  than  in  any  other  joint,  from  their 
proceeding  both  anteriorly  and  posteriorly  from  the 
leg  to  the  foot.  Upon  the  integrity  of  these  depends 
the  success  of  the  operation. 

Mr.  Fergusson  has  performed  excision  of  the 
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ankle  with  success,  and  so  has  Mr.  Pirrie  of  Aber- 
deen ;  in  the  opinion  of  the  latter,  the  operation 
has  never  met  with  the  favour  that  it  deserves. 
No  other  English  surgeon  has  resorted  to  it  in 
tlie  ankle  tliat  we  are  aware  of.  Mr.  Syme  has 
not  performed  resection  of  the  ankle,  but  he  con- 
siders it  as  likely  to  be  a  more  favourable  proceed- 
ing than  in  the  wrist,  because  but  3  bones  only 
enter  its  formation. 

Mr.  Harwell  has  gathered  the  particulars  of  30 
cases  of  this  operation,  with  a  mortality  of  5, 
assuredly  a  very  small  percentage.  The  results 
on  the  whole  have  been  pretty  satisfactory  ;  in  the 
majority  of  cases,  there  was  free  motion,  very 
little  shortening,  and  but  the  barest  approach  to 
lameness.  (See  Treatise  on  Disease  of  Joints, 
p.  463.)  One  of  Mr.  Hancock's  cases,  a  man  of 
32,  walked  several  miles  a  day  at  a  rapid  pace,  10 
months  after  the  operation. 

Tile  operation  as  performed  by  Mr.  Hancock  is 
much  on  the  plan  pursued  by  Moreau.  The  foot 
is  laid  on  its  inner  side,  and  an  incision  is  made 
over  the  lower  three  inches  of  the  posterior  edge 
of  the  fibula.  On  reaching  the  malleolus,  it  forms 
an  angle  and  runs  forward  and  downward  to 
within  half  an  inch  of  the  base  of  the  outer  meta- 
tarsal bone.  The  angular  flap  is  now  reflected 
forwards,  which  permits  of  the  fibula  being  cleared 
and  cut  off'  with  forceps,  leaving  the  peroneus 
longus  and  brevis  tendon  uncut.  The  foot  is  now 
turned  over,  and  a  similar  incision  is  made  as  on 
the  outer  side,  terminating  on  the  foot  over  the 
projection  of  the  inner  cuneiform  bone.  The  flap 
is  turned  back,  and  the  sheaths  of  the  flexor 
digitorum  and  posterior  tibial  tendons  divided, 
keeping  the  knife  close  to  the  bone  to  avoid 
the  artery  and  nerve.  The  internal  lateral  liga- 
ment is  next  divided  close  to  the  bone  ;  the  foot 
is  twisted  outwards,  and  the  astragalus  and  tibia 
will  be  seen  at  the  inner  wound  ;  a  narrow  bladed 
saw,  put  in  between  the  tendons  into  the  inner 
wound,  projects  through  the  outer,  and  the  lower 
end  of  the  tibia,  and  the  top  of  the  astragalus  are 
sawn  off  in  a  proper  direction.  The  wound  is 
closed  with  sutiures,  except  that  part  opposite  the 
breach  of  osseo\is  matter,  and  the  leg  and  foot 
placed  on  a  splint  with  a  footboard,  and  cold  water 
applied.  Should  there  be  any  disease  of  the 
articular  surfaces  of  the  os  calcis  or  scaphoid,  it 
must  be  gouged  away.  (See  Hancock  and  Bar- 
welt,  op.  cit.)  Mr.  Pirrie  thinks  the  operation  is 
best  performed  by  making  a  semilunar  incision 
on  the  outer  side,  raising  up  the  flap,  cutting  ofi^ 
the  under  extremity  of  the  fibula,  opening  the 
joint,  bending  the  foot  inwards,  and  cutting  the 
•  bones  with  pliers.  (Prin.  and  Prac.  of  Surgery, 
ed.  2,  p.  736.)] 

[Eoccisiwt  of  the  Tarsal  Bones. — Of  the  various 
bones  which  compose  the  tarsus,  the  os  calcis  is 
more  frequently  diseased  than  any  of  the  others, 
and  the  reason  of  this  is  apparent  from  its  large 
size,  exposed  situation,  and  spongy  structure.  It, 
as  well  as  the  other  bones,  is  atfected  with  caries 
and  necrosis.  The  entire  excision  of  this  bone  is 
seldom  necessary,  unless  the  disease  has  extended 
,to  the  superior  or  anterior  portions  of  the  bone, 
when  it  is  most  liable  to  involve  the  entire  tarsus! 
It  has  been  excised  twice  by  Mr.  Hancock,  hut  was 
hrst  done  in  this  country  by  Mr.  T.  M.  Orecnliow. 
Mr.  Page  of  Carlisle,  Mr.  Erichsen,  Mr.  Gay! 


and  many  other  surgeons  in  this  country  and  in 
America  have  resorted  to  it  with  success.  If  the 
diseased  part  can  be  removed  with  a  gouge,  even 
with  the  result  of  leaving  a  mere  shell,  it  is  better 
in  the  majority  of  instances  to  do  that,  for  the 
cavity  in  the  bone  becomes  filled  up  with  dense 
fibrous  tissue.  It  is  recommended  to  avoid  its 
complete  extirpation  whenever  practicable,  on  ac- 
count of  the  large  size  of  the  bone,  its  importance 
as  a  basis  of  support  to  the  body,  and  as  affording 
a  point  of  attachment  to  the  strong  muscles  of  the 
calf. 

Various  methods  are  adopted  in  removal  of  this 
bone,  but  the  incisions  will  frequently  depend 
upon  the  seat  of  the  disease.  The  operation  is 
usually  done  by  making  a  heel  flap  as  in  disarticu- 
lation of  the  ankle  joint,  and  carrying  it  forward 
into  the  sole  of  the  foot,  by  which  another  flap  is 
turned  up,  and  the  calcaneo-cuboid  articulation 
exposed  and  opened.  The  os  calcis  is  then  re- 
moved by  separating  it  from  .the  astragalus  with 
the  knife. 

To  obviate  the  wounding  and  subsequent  cica- 
trices in  the  sole  and  heel,  Mr.  Erichsen  readily 
disarticulates  this  bone  by  making  a  horse-shoe 
incision,  when  the  patient  is  lying  on  his  face, 
carried  from  a  little  in  front  of  the  calcaneo-cuboid 
articulation  around  the  heel,  along  the  sides  of  the 
foot,  to  a  corresponding  point  on  the  opposite  side. 
"  The  elliptic  flap  thus  formed  is  dissected  up,  the 
knife  being  carried  close  to  the  bone,  and  the 
whole  under  surface  of  the  os  calcis  thus  exposed. 
A  perpendicular  incision  about  two  inches  in 
length  is  then  made  behind  the  heel,  through  the 
tendo-Achillis,  in  the  mid  line  and  into  the  hori- 
zontal one.  The  tendon  is  then  detached  from  its 
insertion,  and  the  two  lateral  flaps  dissected  up, 
the  knife  being  kept  close  to  the  bones,  from 
which  the  soft  parts  are  well  cleared."  The 
articulation  is  now  opened  above,  the  interosseous 
ligaments  divided,  and  the  bone  detached.  (See 
Encltsen,  Science  and  Art  of  Suroerv,  ed.  3.  p. 
717.) 

Those  examples  of  excision  of  the  os  calcis  which 
have  been  recorded,  Mr.  Fergusson  speaks  of,  as 
strongly  illustrative  of  the  spirit  of  conservatism, 
which  happily  seems  to  pervade  British  surgery  in 
the  present  day. 

"  Mr.  Thomas  Wakley,"  Mr.  Fergusson  observes, 
"has  even  gone  a  step  further  in  this  most  praise- 
worthy direction.  He  has  removed  both  astragalus 
and  OS  calcis  at  the  same  time,  with  the  laudable 
purpose  of  saving  the  rest  of  the  foot,  and  has 
accomplished  the  object  in  the  most  satisfactory 
manner.  The  operation  which  he  performed  is 
detailed  in  the  Lancet  for  July  1,  1848.  He  re- 
moved the  03  calcis  first,  with  a  portion  of  the  in- 
tegument covering  it,  and  then  the  astragalus  with 
the  malleoli,  the  parts  being  removed  through  a 
gap  made  in  the  back  of  the  foot  by  Lateral  and 
posterior  incisions.  The  cure  seems  to  have  gone 
on  very  satisfactorily,  and  not  long  ago  the  person 
who  had  undergone  this  operation  was  submitted 
to  the  notice  of  the  London  Medical  Society,  able 
to  move  about  on  tlie  lame  foot  with  wonderful 
facility.  I  have  more  recently  learned  from  Mr. 
Wakley  that  the  result  was  in  every  way  as  satis- 
factory as  could  be  desired."  (See  FeryHsso7i''s 
Practical  Suryerp,  ed.  4.  18.57,  p.  447.) 

At  the  time  of  the  operation,  December  1047 
the  man  was  twenty-three  years  of  nge,  and  ]ind 
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been  for  twelve  years  a  sufferer  from  disease  of  the 
ankle  joint.  The  steps  of  the  operation  were  as 
follows :  the  diseased  foot  was  drawn  forwards, 
an  incision  was  made  with  the  left  hand  from  the 
prominence  of  thei?Ueriial  malleolus  backwards  and 
downwards,  to  the  middle  of  the  heel.  A  similar 
incision  with  the  right  hand  was  then  made  from 
tlie  external  malleolus,  downwards  and  backwards, 
to  join  the  foregoing.  A  third  incision  was  next 
carried  along  the  edge  of  the  sole,  from  the  middle 
of  the  first  to  a  point  opposite  the  astragalo-scaphoid 
articulation;  and  a  fourth  on  the  opposite  side  of 
the  sole,  from  the  vertical  incision  to  the  situation 
of  the  calcaneo-cuboid  joint.  These  latter  incisions 
permitted  a  flap  being  made,  two  inches  long  from 
the  under  part  of  the  sole.  In  the  next  place,  a 
circular  flap  of  integument  was  formed  between 
the  two  malleoli,  posteriorly,  the  lower  border  of 
the  flap  reaching  to  opposite  the  insertion  of  the 
tendo-Achillis.  This  flap  being  turned  upwards, 
the  tendon  was  cut  through,  and  the  os  calcis 
having  been  disarticulated  from  the  astralagus  and 
cuboid  bones,  was  removed,  together  with  the  in- 
tegument of  the  heel  included  between  the  two 
incisions.  The  lateral  ligaments  connecting  the 
astragalus  with  the  tibia  and  fibula  were  now  di- 
vided, and  the  knife  was  carried  into  the  joint  on 
each  side,  care  being  taken  to  avoid  wounding  the 
anterior  tibial  artery,  which  was  in  view.  The 
astragalus  was  then  detached  from  the  soft  parts 
in  front  of  the  joint,  and  from  its  articulation  with 
the  scaphoid  bone,  and  the  malleoli  of  the  tibia 
and  fibula  were  removed  with  the  bone  nippers. 
The  only  artery  requiring  ligature  was  the  poste- 
rior tibial  artery.  A  good  recovery  ensued,  and 
with  the  aid  of  a  high-heeled  shoe,  the  man  was 
able  to  walk  about  with  much  ease  and  comfort,  and 
with  the  possession  of  perfect  flexion  and  extension. 
(See  the  Lancet,  vol.  ii.  1848,  p.  5.) 

When  the  astragalus  is  diseased,  it  is  seldom 
that  the  morbid  action  is  confined  solely  to  it. 
When  this  bone  alone  is  affected,  it  is  advised  by 
some  surgeons  to  perform  excision  as  a  rule  in 
preference  to  gouging.  It  has  been  excised  for 
disease  by  Mr.  Statham,  Mr.  Erichsen,  Mr. 
Fergusson,  Mr.  T.  Wakley,  and  others.  More 
usually  its  removal  is  called  for  in  compound  dislo 
cation,  in  which  case,  the  bone,  from  its  displace 
ment,  eventually  becomes  carious  or  necrosed.  The 
operation  employed  consists  of  an  incision  across 
the  outer  and  anterior  aspect  of  the  ankle,  exposing 
the  bone,  cutting  across  its  neck  with  bone  forceps, 
and  then  with  stronger  forceps  forcibly  elevating  it 


from  its  bed,  and  detaching  it  by  the  cautious  ap- 
plication of  the  knife,  especially  at  the  inner  side, 
where  the  plantar  arteries  are  in  danger.  When 
the  bune  is  dislocated,  its  removal  is  comparatively 
an  easy  matter.  A  good  example  of  excision  of 
this  bone  for  disease,  by  Mr.  Statham,  is  published 
in  the  Lancet.    (Vol.  ii.  1855,  p.  167.)] 

Thomas  H.  WaUey. 

Consult  Whiic^s  Cases  in  Surgery.  Sahalier, 
Stances  publiques  de  I'Acad.  de  Chir.  Paris,  1799, 
p.  73;  et  Mdm.  de  I'Institut  National,  vol.  v.  1805. 
Roux,  de  la  Resection,  &c.  des  Portions  d'Os 
Malades,  &c.  Paris,  1812.  Ph.  Crampton,  in  Dublin 
Hospital  Reports,  vol.  iv.  1827.  A.  Veipeau,  Nouv. 
El^m.  de  MM.  Op6r.  t.  i.  Blackburn,  in  Guy's 
Hospital  Reports,  vol.  i. ;  Wachter,  Diss,  de  Arti- 
culis  Extlrpandis,  Groning;,  1810.  Jeffrai/'s  Cases 
of  Excision  of  Joints,  &c.  8vo.  Glasgow,  1805. 
James  Syme  on  the  Excision  of  Diseased  Joints, 
8vo.  Edi'nb.,  1831 ;  and  in  Principles  of  Surgery, 
1837,  ed.  2.  [And  the  various  modern  works  alluded 
to  in  the  course  of  this  article.] 

JUGUM  PENIS.  A  contrivance  for  pre- 
venting the  inconveniences  of  an  incessant  drib- 
bling of  the  urine  in  persons  who  are  unable  to 
retain  this  fluid  in  the  bladder.  A  jugum  penis, 
stricth''  speaking,  is  an  instrument  that  operates 
by  compressing  some  part  of  the  urethra.  A 
jugum  of  this  kind,  which  was  invented  by 
Nuck,  is  described  in  Heister's  Surgery.  (See 
tab.  xxvi.  fig.  8.  et  9.)  But,  when  erections  are 
likely  to  take  place,  a  jugum  constructed  on  this 
principle  is  not  applicable  ;  and,  indeed,  in  most 
cases  it  creates  pain,  and  is  not  found  to  answer. 
When,  in  men,  the  infirmity  is  incurable,  and  a 
jugum  cannot  be  worn,  an  apparatus  for  receiving 
the  urine  directly  it  escapes  from  the  urethra,  is 
the  best  resource.  One  of  the  best  contrivances 
which  I  have  seen,  was  worn  by  a  gentleman 
who  was  desirous  to  have  some  invention  which 
would  receive  a  sufficient  quantity  of  urine,  and 
yet  cause  no  disfigurement.  The  machine  con- 
sisted of  a  long  tube  made  of  oiled  silk,  water- 
proof, and  which  extended  down  the  inner  side  of 
the  thigh,  within  his  trousers.  The  diameter  of 
it  being  very  moderate,  prevented  it  from  making 
any  prominence,  while  its  length  rendered  it  capa- 
ble of  holding  two  or  three  pints  of  urine. 

[India-rubber  urinals,  both  for  male  and  female 
patients,  answering  their  purpose  very  completely, 
may  be  obtained  at  all  the  surgical  instrument 
makers.  Some  of  them  are  provided  with  a  valve 
which  will  not  allow  the  urine  to  return  after  it 
has  once  entered  the  receptacle.] 
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KERATONYXIS.  This  term,  derived  from 
icepas,  a  horn,  and  vv^is,  a  puncture,  has  been  em- 
ployed to  denote  the  operation  of  couching,  per- 
formed through  the  cornea,  or  h.or7iy  coat  of  the  eye, 
the  opaque  lens  being,  in  that  manner,  either  de- 
pressed or  broken  piecemeal,  or,  in  other  instances, 
merely  turned,  so  as  to  place  its  anterior  and  pos- 
terior surfaces  in  the  horizontal  position.  See 
Cataract.  „ 

KNEE,  DISEASES  AND  INJURIES  OF. 
See  Dislocations;  Fractures;  Gunshot- 
Wounds  ;  .Joints,  &c. 

KREOSOTE  (from  ,cp4as,flesh,  find  ardC'^,  I 


save).  A  now  principle,  discovered  by  M.  Reich- 
enbach,  in  1804,  in  pyroligneous  acid  and  all  the 
tars,  and  so  named  from  its  property  of  preserv- 
ing animal  matter.  According  to  this  gentleman, 
it  is  of  service  in  caries,  cancerous  ulcers,  rheuma- 
tic pains,  and  other  diseases.  It  appears,  from 
Dr.  EUiotson's  researches,  that  it  has  considerable 
power  in  checking  vomiting,  even  that  attending 
Asiatic  cholera.  He  also  found  it  of  use  in 
phthisis,  epilepsy,  diabetes,  and  neuralgia.  "Of 
its  external  application  (says  he)  I  can  speak 
favourably.  When  an  ulcerated  surface  has  re- 
quired a  stimulus,  or  when  a  slough,  or  unhealthy, 


perhaps  offensive,  discharge  existed,  I  liave  seen 
it  of  great  utilitj-.  As  it  prevents  or  arrests  pu- 
trefiiction,  and  removes  all  taint  in  dead  matter, 
we  cannot  be  surprised  at  its  removing  the  offen- 
sive nature  of  discharges,  whether  from  mucous 
membranes,  or  ulcers,  and  preventing  the  injurious 
effects  of  diseased  animal  matter  npou  the  part 
with  which  it  is  in  contact.  I  have  seen  foul 
ulcers  become  clean,  and  ulcers  of  long  standing 
have  sometimes  healed  rapidly  on  its  applica- 
tion." Dr.  Eliiotson  bears  testimony  also  to  its 
efficacy  in  pruritus  podicis,  toothache,  and  porrigo. 
(See  Med.  CIdr.  Trans,  vol.  xix.  p.  217.)  For 
external  use,  he  says  that  from  half  a  drop  to 
two  or  three,  diffused  in  water  by  means  of 
mucilage,  will  usually  be  sufficient,  though  its 
application  must  be  very  frequent.  I  have  tried 
it  in  a  few  examples  of  phagedenic  ulceration,  in 
University  College  Hospital,  and  occasionally 
with  success.  I  have  known  it  used  in  the  pro- 
portion of  £i-om  three  to  eight  or  ten  drops  in  each 
ounce  of  water.  If  given  internally,  it  is  best  to 
begin  with  one  or  two  drops,  and  increase  the 
dose  very  gradually. 

It  is  alleged  that  kreosote,  as  an  external  ap- 
plication, is  advantageous  in  preventing  the  con- 
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traction  of  cicatrices,  and  that  it  is  therefore  useful 

of  Med.  Science,  \ol  XI.  p.  237.)  "In  different 
eruptions  of  a  scaly  nature  (says  this  gentleman) 
kreosote  has  been  found  decidedly  useful,  and  re- 
sults the  most  favourable  have  followed  its  appli- 
cation  to  ulcers,  and  solutions  of  continuity,  having 
a  venereal  or  scrofulous  origin.  From  its  known 
antiseptic  properties,  it  has  been  recommended  in 
gangrene."  He  also  refers  to  its  use  in  external 
and  internal  haemorrhages.  Sir  F.  Smith  tried  it 
with  success  in  phagedenic  ulceration  of  the  penis, 
disease  of  the  septum  narium,  tinea  capitis,  and 
cancrum  oris.  Sometimes  he  employed  one  part 
of  kreosote  to  sixty  of  water  ;  sometimes  one  of 
kreosote  to  sixty  of  acetic  acid  ;  and  occasionally 
he  brushed  the  edges  and  surface  of  ulcers  with 
pure  kreosote. 

[The  London  Pharmacopoeia  contained  an  un- 
guentum  kreosoti,  composed  of  half  a  drachm  of 
kreosote  to  an  ounce  of  lard.  In  the  new  British 
Pharmacopceia  the  strength  of  this  ointment  is 
doubled.  The  British  Pharmacopceia  gives  also 
a  kreosote  mixture,  containing  one  minim  of 
kreosote  and  one  minim  of  glacial  acetic  acid,  in 
an  ounce  of  distilled  water.] 


LACHRYMAL  ORGANS,  DISEASES  OF 
THE.    The  lachrymal  gland  cannot  be  said  to  be 
a  part  which  is  frequently  the  seat  of  disease. 
Ricfaerand  has  seen  no  instance  of  an  inflamma- 
tion of  this  gland,  unless  by  this  expression  be 
implied  cases,  in  which  all  the  contents  of  the 
orbit  are  more  or  less  affected.    {Nosogr.  Chir. 
t.  ii.  p.  32.)    Mr.  Lawrence  has  met  with  no  ex- 
ample of  it.    {On  Dis.  of  the  Eye,  p.  691.)  Mr. 
Middlemorc  regards  it  as  not  of  great  frequency, 
and,  when  idiopathic,  as  mostly  met  with  in 
children  of  a  strumous  habit.    (0«  Dis.  of  the 
Eye,  vol.  ii.  p.  637.)    I  believe  that  the  sur- 
rounding cellidar  substance  is  more  frequently 
attacked  with  inflammation  and  suppuration  than 
the  gland  itself.    According  to  Beer  {Lehre  von 
den  Augenkr.  b.  i.  p.  349),  true  idiopathic  in- 
flammations of  the  lachrymal  gland  are  very  rare, 
and  he  declares,  that,  in  the  course  of  a  practice 
of  twenty-seven  years,  he  has  but  seldom  met 
with  them.  On  this  point  he  differs  from  Schmidt, 
who  fancied  that  he  had  often  had  under  his  care 
cases  of  this  description  in  gouty  and  scrofulous 
suljjccts.    [Ueber  die  Krankh.  des  Thranenorgans, 
p.  131.)    Mr.  Todd  also  states,  that  acute  and 
chronic  inflammation  and  abscesses  of  the  lach- 
rymal  gland,   are   common   occurrences.  (See 
Bublm  Hospital  lUqwts,  vol.  iii.)    When  the 
lachrymal  gland  is  attacked  with  inflammation, 
Its  secretion,  far  from  being  augmented,  as  Ricli- 
erand   describes    is   considerably  lessened,  and 
therefore  one  of  the  earliest  symptoms  is  an  uneasy 
dry  state  ol  the  eye,  the  secretion  from  the  Mei- 
bomian glands,  and   mucous  membrane  of  the 
pyelids,  not  being  alone  sufficient  for  keepina  the 
eye  duly  m.ist  and  lubricated.    This  state  is  suc- 
ceeded by  a  throbliing  acute  pain  in  the  temple 
shooting  to  the  eyeball,  forehead,  upper  and  lo  ve 
jaws,  and  back  of  the  head.    lu  the  meanwhile, 


the  temporal  portion  of  the  upper  eyelid  becomes 
swelled,  tense,  red,  and  exceedingly  tender,  the 
tunica  conjunctiva  being  scarcely  at  all  affected, 
and  merely  exhibiting  a  slight  degree  of  redness 
and  tumefaction  towards    the   outer  canthus 
Ho  wever,  as  the  swelling  of  the  gland  increases, 
the  eyeball  becomes  pushed  more  or  less  down- 
wards and  inwards  towards  the  nose.  But, 
though  there  is  little  or  no  redness,  nor  any  mark 
of  inflammation  about  the  eye,  this  organ  is  tense 
and  extremely  tender.    The  freedom  of  its  move- 
ments towards  the  temple  is  much  lessened  in  the 
beginning  of  the  complaint,  and  when  the  tumour 
has  acquired  a  very  large  size,  is  quite  destroj'ed. 
Ihe  impairment  of  vision  is  always  proportionate 
to  the  protrusion  of  the  eyeball,  the  pupil  being 
diminished,  and  the  iris  motionless.    The  second 
or  suppurative  stage,  Beer  describes  as  ushered  in' 
by  fiery  appearances  before  the  eye  ;  an  increased 
displacement  of  the  eyeball ;    throbbing  pain  • 
great  increase  of  the  swelling  of  the  upper  eyelid,' 
and  of  the  conjunctiva,  towards  the  temple  ;  an 
annoying  sensation  of  cold,  and  heaviness  in 'the 
eye  and  orbit.    Now,  under  febrile  symptoms, 
shiverings,  &c.,  a  yellowish  point  presents  itself 
either  on  the  reddened  portion  of  the  conjunctiva' 
or  on  the  outside  of  the  eyelid,  and  a  fluctuation 
becomes  distinguishable.    {Beer,  Lclirc,  cj-c.  b.  i. 
p.  350.)    Beer  speaks  of  abscesses  sometimes 
forming  in  the  vicinity  of  the  lachrymal  gland, 
and  terminating  in  a  small  sinus,  which  commu- 
nicates with  one  of  the  principal  excretory  tubes, 
and  discharges  occasionally  a  thin  limpid  fluid. 
{Lehre  von  den  Augcnkr.  b.  ii.  p.  104.)    The  ex- 
perience of  this  author  leads  him  to  consider  these 
sinuses  cither  as  a  consequence  of  an  uiiskilfullv 
treated  abscess  of  the  upper  eyelid,  or  of  a  similar 
neglected  all'ection   of  the   cellular  mcmbrano 
near  the  lachrymal  gland  ;  or,  lastly,  of  the  pre- 
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sence  of  a  portion  of  the  sac  of  a  burst  encysted 
tumour.  According  to  Mr.  Travers,  tlie  lachrj'- 
mal  gland  often  suppurates  in  children,  and  occa- 
sions an  excessive  swelling  above  the  upper  eyelid, 
depressing  the  tarsus  so  as  completely  to  conceal 
the  eye.  The  abscess,  he  says,  may  be  conve- 
niently opened,  and  discharged  beneath  the  eye- 
lid. {Synopsis  of  the  Diseases  of  the  Eye,  p.  228.) 
With  respect  to  the  treatment  of  any  local  inflam- 
mation in  and  about  the  lachrymal  gland,  the  best 
means  of  relief  would  be  leeches,  fomentations, 
emollient  poultices,  and  other  common  antiphlo- 
gistic remedies. 

The  lachrymal  gland  is  subject  to  scirrhous  en- 
largement. Sometimes,  though  rarely,  the  gland  is 
primarily  affected.    Schmidt  never  met  with  the 
disease  confined  to  the  gland.    Gudrin  removed  one 
in  the  state  of  schirrus,  and  so  mucli  enlarged,  that 
the  eye  was  entirely  covered  by  it.  Tliis  operation 
was  performed  with  such  dexterity  that  the  ex- 
ternal straight  muscle  was  not  at  all  injured. 
Mr.  Travers  removed  a  scirrhous  and  enlarged 
lachrymal  gland.    The  vision  of  the  eye  had  suf- 
fered considerably  during  the  growth  of  the  tu- 
mour.   The  only  deformity,  after  the  operation, 
was  a  slight  prolapsus  of  the  eyelid.    This  gen- 
tleman recommends  operation  of  this  kind  to  be 
always  done,  if  possible,    beneath  the  eyelid. 
{Synopsis,  4-c.  p.  228.)    The  lachrymal  gland, 
in  the  state  of  scirrhus,  has  been  successfully  re 
moved  by  Mr.  Todd  (see  Dublin  Hospital  Re 
ports,  vol.  iii.),  by  Mr.  O'Beirne  of  Dublin,  and 
Mr.  Lawrence.    {On  Dis.  of  the  Eye,  p.  697.) 
The  latter  gentleman  does  not  regard  the  disease 
as  malignant,  like  true  scirrhus.    It  does  not  be- 
come adherent  to  the  surrounding  parts.    It  does 
not  contaminate  the  surrounding  glands  ;  nor  does 
it  return  after  extirpation.    (See  also  Guthrie's 
Operative  Surgery  of  the  Eye,  p.  159,  &c.,  and 
J.  Schmidt,  Ueber  die  Krankheiten  des  Thr'dnenor- 
c/ans.) 

Cases  are  related,  in  which  the  secretion  ot 
tears  is  said  to  have  gone  on  as  usual  after  the 
operation  ;  but  it  is  conceived  that  the  accounts 
cannot  be  correct.  M.  Magendie  removed  the 
lachrymal  gland  from  rabbits,  and  tears  were  no 
longer  secreted.  (See  R.  Middlemore  on  Dis.  of  the 
Eye,  vol.  ii.  p.  6  52.)  Leeches,  iodine,  and  mercury 
should  be  tried,  before  the  operation  is  decided  upon. 

[Mackenzie  {On  Dis.  of  the  Eye,  ed.  4,  1854), 
mentions  an  inflammation  and  suppuration  of  the 
glandulEB  congregatse,  in  which  the  external  angle 
of  the  eyelids  is  swollen,  red,  and  painful,  and  if 
the  Tipper  lid  is  raised,  several  of  the  acini  of  the 
glandulEe  congregatoe  arc  seen  to  be  enlarged.  The 
causes  and  treatment  are  similar  to  those  of  hor- 
deolum. 

Mr.  Mackenzie  admits  the  following  kinds  ot 
chronic  enlargement  of  the  lachrymal  gland:— 1. 
Simple  hypertrophy  ;  2.  Chloroma,  green  tumour, 
or  fibroplastic  tumour  ;  3.  Scirrhus  ;  4.  Medullary 
fungus.  Of  the  first  kind  is  a  case  related  in  the 
Ann.  d'Oeulist.  t.  xxiii.  p.  145,  Dru^elks,  18o0. 
For  cases  of  chloroma,  see  Paget's  Lectures  on 
r«nio«)'s,  lect.  V.  pt.  ii..  Medical  CawWe,  vol.  xlviu. 
p.  177,  Lond.  1851)  ;  Burn's  {Surgical  Anatomy 
of  the  Head  and  Neck,  p.  385,  Glasgow,  1824)  ; 
Dr.  J.  H.  Balfour  {Edinburgh  Medical  and  JSii'-- 
giral  Journal,  vol.  xliii.  p.  319.  Ediiibuigh  183o); 
Duiand  Pardel  {Journal  JTebdoinadaire  des  Fro- 
gres  des  Sciences  Medicuks,  t.  iii.  p.  20/,  Pans 
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105G).  In  addition  to  these  cases,  see  one  by 
Williams,  iu  which  the  pericranium,  dura  mater, 
and  various  other  organs  were  affected.  {Medical 
Gazette,  vol.  xlv.  p.  854,  London  1849)  ;  Dr.  King 
of  Glasgow  {Monildy  Journal  of  Medical  Science 
for  August,  1853,  p.  98);  Vogel  {Anatomic  Patho- 
logique  Generale,  p.  199,  Paris  1847);  Lebert 


 ,  p.  -  .,,   

{Physiologic  Pathologique,  t.  ii.-p.  120,  Paris  1845; 
(J.  B.)  Lancet,  February  26,  1853,  p.  203);  Dr. 
Ilalpin  Dublin  Quarterly  Journal  of  Medical 
Science,  vol.  i.  p.  88,  Dublin,  1846);  Pemberton 
{Ibid.  vol.  iv.  p.  246,  Dublin  1847);  Dr.  A. 
Anderson  {Monthly  Journal  of  Medical  Science, 
vol.  viii.  p.  464,  Edinburgh  1848). 

Cases  of  scirrhus  have  been  observed  by  Tra- 
vers {Himly  Kranklieiten  und  Missbildzingen  des 
menschlichen  Auges,  vol.  i.  p.  201,  Berlin  1843); 
Lawrence  ( Ti'eatise  on  t/ie  Diseases  of  the  Eye, 
p.  798,  London  1841);  Genge  {Atlas  der  Patholo- 
gischen  Anaiomie,  zweiter  theil,  17th  lief.  tab.  3, 
Jena    1850).     For  medullary  fungus,  see  Dr. 
Tortnal,  jun.  {Himly,  Op.cit.  vol.  i.  p.  292;  Ammon, 
Klinische  Darstellungen,  vol.  ii.  p.  27,  Berlin  1838). 
Mackenzie  says,  in  cases  of  scirrhus  or  medullary 
fungus  the  operation  can  be  regarded  only  as  pal- 
liative. Chloroma  or  fibro-plastic  tumour  is  a  non- 
malignant  disease;  the  circumstance,  however,  of 
its  so  frequently  implicating  other  organs  along 
with  the  lachrymal  gland,  and  especially  the  dura 
mater,  materially  affects  the  prognosis.   The  mode 
of  operating  is  to  cut  down  directly  over  the 
tumour,  through  the  integuments  and  fibrous  layer 
of  the  upper  lid  parallel  to  the  edge  of  the  orbit. 
As  the  gland  lies  over  the  levator  palpebrse,  this 
muscle  is  avoided  in  this  method  of  operation. 
The  gland  being  exposed,  projecting  from  the  lach- 
rymal fossa,  it  is  to  be  isolated  as   much  as 
possible  with  the  scalpel,  then  seized  and  drawn 
out  with  the  double  vulsellum,  and  its  remaining 
adhesions  divided.  The  eyeb.ill  is  to  be  removed  if 
already  destroyed.    The  moisture  and  lubricity  of 
the  conjunctiva  remaining  unaffected  after  extirpa- 
tion of  the  lachrymal  gland,  has  partly  given  rise 
to  the  statement,  that  the  patient  continues  capable 
of  weeping.    Tears  are  undoubtedly  discharged, 
however,  from  an  eye  from  which  the  glandula 
innominata  has  been  removed,  owing,  no  doubt,  to 
the  glandulffi  congregatse  being  left  untouched. 

For  cases  of  encysted  tumours  in  the  lachrymal 
gland,  see  Mackenzie  {On  Diseases  of  Hie  Eye, 
ed.  4  1854.) 

Concretions  deposited  from  the  tears  occur  m 
the  sinuses  of  the  conjunctiva,  in  the  caruncula 
lachrymalis,  and  in  the  excreting  lachrymal  pas- 
sages; similar  concretions  are  also  met  with  in 
the  Meibomian  follicles.    See  Mackenzie  (1.  c 

p.  166,  &c.)]  ^  . ,  . 

From  these  subjects,  I  proceed  to  consider  tiie 
diseases  oi  the  excreting  parts  of  the  lachrymal 
organs;  cases  which,  though  of  the  most  various 
natures,  were  formerly  all  confounded  together, 
under  the  title  of  fistula  lachrymalis.  One  im- 
portant improvement  is  the  discrimination  ol 
epiphora  from  stillicidium  lachrymarum.  In^' 
meaning  of  the  former  term  being  now  applied  tea 
watery  state  of  the  eye,  occasioned  by  a  redundant 
secretion  from  the  lachrymal  gland;  while  std  te- 
dium lachrymarum  is  produced  by  causes  wlucli 
interfere  with  the  regular  excretion  ol  the  tears. 
This  distinction  at  once  informs  us,  that  every  case 
of  disturbance  of  vision  by  the  tears  collecting  ni 


the  corner  of  the  eye  does  not  depend  necessarily 
upon  any  disease  of  the  nasal  duct.    As  Dr. 
Mackenzie  has  judiciously  remarked,  the  conse- 
quence of  not  distinguishing  the  different  diseases 
of  the  excreting  parts  of  the  lachrymal  organs 
from  each  other  has  been  an  attempt  to  discover 
a  single  successful  method  of  curing  them  all. 
"  Now  there  is  no  one  method  of  treatment  by  which 
this  can  be  accomplished;  and  hence  it  is  that  the 
several  remedies  which  have  been  proposed,  being 
eminently  successful  in  one  or  other  of  these 
diseases,  but  not  adapted  to  all  the  rest,  have  at 
different  times  been  held  in  such  various  degrees 
of  estimation."  On  Dis.  of  ike  Lachrymal  Organs, 
p.  10,  8vo.  Lond.  1819.)  And  an  intelligent  critic 
observes  that  in  lachrymal  diseases,  obstruction  of 
the  nasal  duct  appears  to  be  almost  the  only  cir- 
cumstance,  against  which  the  treatment  recom- 
mended by  the  surgeons  of  France  and  England 
has  been  directed.    "On  sait  qu'au  re'tre'cisse- 
ment  ou  a  I'oblit^ration  du  canal  nasal,  produits 
par  une  cause  quelconque,  est  due,  dans  presque 
tous  les  cas,  la  maladie  qui  nous  occupe;  soit  que, 
reste'es  intactes,  les  paiois  du  sac  presentent  une 
tumeur  lachrymale,  d'oii  les  larmes  refluent  con- 
tinuellement  sur  les  joues,  ii  travers  les  points 
lachrymaux  :  soit  qu'en  partie  d^truites  et  ulce- 
re'es,  ces  parois  pre'sentent  une  fistule,  qui  offre 
aux  larmes  uii  passage  centre  nature,  sans  cesse 
entretenue  par  elies;  en  sorte  que  ces  deux  e'tats, 
la  tumeur  et  la  fistule,  sont  presque  toujours  des 
degre's  diffe'rens,  d'une  meme  affection,  et  que  le 
traitement  qui  convient  a  I'une  repose  sur  les 
memea  bases  que  celui  indique'  dans  1' autre.' 
(CEuvres  Chir.  de  Desault,  t.  ii.  p.  120.)    It  is 
evident,  from  the  writings  of  Pott  and  Ware,  that 
even  these  authors  considered  the  obstruction  of 
the  nasal  duct  as  the  foundation  of  all  the  train 
of  varied  symptoms  presented  by  the  excreting 
lachrymal  organs.    "An  obstruction  in  the  nasal 
duct  IS  most  frequently  the  primary  and  original 
cause  of  the  complaint."  "  The  seat  of  this  disease 
18  the  same  in  almost  every  subject,"  says  Mr. 
Pott  {Obs.ou  the  Fistula  Lachrymalis)  ;  and  the 
latu  Mr.  Ware,  in  his  observations  on  the  same 
disease,  sets  out  with  the  same  assumption.  Now. 
obstruction  of  the  nasal  duct  is  an  occasional  con- 
sequence merely  of  inflammation  of  the  excreting 
lachrymal  organs;  in  most  of  their  disease?,  ob- 
struction of  the  nasal  duct  lins  no  part;  and  one 
might,  with  as  much  propriety,  treat  all  the  affec- 
tions of  the  bladder  and  urethra,  by  the  dilatation 
of  the  latter  part,  as  treat  all  the  diseases  of  the 
excretmg  lachrymal  organs,  by  dilating  the  nasal 
duct.    The  false  assumption  in  question  has  led  to 
most  erroneous  treatment.    For  instance,  in  blen- 
norrhoea  of  the  sac,  and  in  hernia  of  the  sac,  though 
m  both  these  diseases  the  nasal  duct  is  free,  the 
common  treatment,  in  this  country,  has  been  to 
open  the  sac  with  a  knife  and  thrust  down  a  style 
or  some  other  instrument,  into  the  nose;  thus  de- 
stroying the  organisation  of  the  parts  which  are 
affected  merely  with  a  gleety  secretion  in  the  one 
case,  and  with  extreme  relaxation  in  the  other 

of  thff'l,-'l'%T.T^"'  ^"•■P"»i"g  tl>''t  errors 
of  this  kind  should  have  prevailed  so  l„„g,  pa,-, 
ticn  arly  as  experience  had  taught  Mr.  Pott,  that 
S  ight  cases  might  be  benefited  by  the  simpli  em- 
ployment of  a  vitriolic  collyriumj  a  fact  which 
ought  to  have  convinced  him  that  the  disease  did 
not  always  depend  upon  obstruction  nf  the  na-al 
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duct     It  is  curious,  therefore,  that  he  did  not  fully 
see  this  mistake,  for  that  he  knew  of  these  diseases 
having  great  variety  is  evident  from  the  following 
remark  :— «  As  the  st  te  and  circumstances  of  this 
disease  are  really  various,  and  differ  very  essen- 
tially from  each  other,  the  general  custom  of  calling 
them  all  by  the  one  name  of  fistula  lachrymalis  is 
absurd."     I  believe  that  one  great  cause  of  de- 
ception  has  been  the  fact,  that,  though  laying  open 
the  lachrymal  sac,  and  the  introduction  of  instru- 
ments down  the  nasal  duct,  have  been  frequently 
practised,  when  milder  plans  would  have  answered 
every  purpose,  yet  a  cure  has  often  followed  the 
practice,  and  thus  confirmed  the  supposition  of 
relief  having  been  effected  by  the  renioval  of  the 
nnaginary  obstruction  in  the  nasal  duct.    Thus,  the 
late  Mr.  Ramsden,  of  St.  Bartholomew's,  always 
followed  the  common  plan  of  passing  a  probe  down 
the  nasal  duct,  and  letting  the  patient  keep  a  piece 
of  bougie,  or  a  style,  in  the  part  for  two  or  three 
months  afterwards;  and  I  scarcely   recollect  an 
instance  in  which  he  failed  to  accomplish  a  cure, 
though,  I  have  no  doubt,  that  the  same  benefit 
might  sometimes  have  been  obtained  without  any 
operation  at  all.    And  a  discerning  practitioner 
should  never  forget  that,  if  no  permanent  obstruc- 
tion exist  in  the  nasal  duct,  a  cure  will  generally 
follow,  on  the  subsidence  of  inflammation,  and  a 
change  taking  place  in  the  action  of  the  parts 
whether  a  probe,  style,  canula,  bougie,  or  seton, 
be  employed  or  not. 

_^  Erysipelas  of  the  parts  covering  the  Lachrymal 
^nc— Beer  considers  it  highly  necessary  that  this 
case  should  be  discriminated  from  inflammation  of 
the  sac  itself,  which  is  often  but  little  affected,  and 
this  even  when  an  abscess  forms.    Unless  the  true 
nature  of  the  disease  be  comprehended,  the  surgeon 
IS  apt  to  suppose  that  the  matter  is  in  the  sac 
itself,  and  believes  that  when  he  makes  an  open- 
ing he  IS  puncturing  that  receptacle,  whereas  he  is 
Hi  reality  merely  dealing  with  a  superficial  abscess 
of  the  integuments.    Nor.  as  Beer  has  observed, 
IS  the  mistake  free  from  ill    consequences;  for, 
imagmingthat  the  wound  is  made  into  the  sac,  the 
surgeon  pokes  about  with  his  probe  so  lone,  that  a  ■ 
good  deal  of  unnecessary  pain  and  iiiflamnlation  is 
produced.    The  case  is  not  very  frequent,  and  is 
mostly  met  with  in  scrofulous  subjects,  who  have 
had  for  a  considerable  time  a  blennonhrea  of  the 
lachrymal  sac.    The  inflammation  partakes  of  the 
usual   characters  of  erysipelas,   and  commonly 
extends  to  the  eyelids,  particularly  the  upper  one 
1  he  absorption  and  conveyance  of  the  tears  into 
the  lachrymal  sac  are  interrupted,  because  the  in- 
flammation constantly  affects  the  lachrvmal  dncts 
and  puncta.    VVhen  the  inflammation  spreads  over 
the  side  of  the  face.  Beer  says,  there  is  usually  a 
discharge  of  thin  mucus  from  the  nose;  and  \Nhon 
the  aflcctioii  e.Uends  more  deeply,  to  the  anterior 
portion  of  the  lachrymal  sac,  as  may  easily  happen 
when  the  case  is  neglected  or  treated  in"  its  first 
stage  with  stimulating  application,  a  bean  shaped 
circumscribed,  hard,  painful  tumour  may  be  felt' 
or  is  even  denoted  by  its  very  red  appearance' 
Ihe  puncta  lachrynialia  are  now  completely  closed' 
the  papilliu  shrivelled  up,  and  the  nostiil  on  the 
atleeted  side  dry  and  tender. 

If  in  the  first  stage  of  t!io  disorder,  the  la- 
chrymal jiapillic  and  canals  have  not  been  too 
violently  alfected,  the  former  parts  expand  am.;., 
and   the  absorption  of  the  tears  recommonces 

M 


LACHRYMAL  ORGANS,  DISEASES  OF 


162 

with  the  second  stage.     But,  at  this  period, 
a  good  deal  of  mucus  is  secreted  from  the  ca- 
runcula  lachrymalis  and  Meibomian  glands,  and 
collects  and  glues  the  eyelids  together,  especially 
during  sleep.    At  the  same  time  mucus  generally 
accumulates  in  the  lachrymal  sac  itself,  and  may 
be  voided  both  through  the  puncta  lachrymalia 
and  nasal  duct  by  gentle  pressure.    The  mucus, 
discharged   from  the  nostril,   also   acquires  a 
thicker  consistence.  Should  the  lachrymal  papillaj 
and  ducts  have  suffered  more  severely  in  the  first 
Stage  of  the  disease,  the  due  absorption  of  the  tears 
does  not  begin  after  the  subsidence  of  the  inflam- 
mation, and  a  dropping  of  them  over  the  cheek,  a 
siillicidium    laclirymariim,   frequently  continues 
a  long  while  after  the  termination  of  the  other 
symptoms.     It  depends  upon  the  atony  of  the 
lachrymal  puncta  and  ducts,  and  is  very  trouble- 
some in  cold  wet  weather.    And  when  the  lachry- 
mal sac  itself  has  been  a  good  deal  inflamed  in  the 
first  stage  of  the  complaint,  a  large  quantity  of 
mucus  collects  within  it  in  the  second  stage,  and 
may  be  discharged  by  pressure.     Sometimes  the 
subcutaneous  abscess  actually  communicates  with 
the  cavity  of  the  sac  ;  a  case,  which  Beer  terms  a 
spurious  fistula  of  the  lachrymal  sac,  tlie  matter 
not  being  formed  in  that  receptacle  itself,  but  getting 
into  it  from  the  external  abscess.    As  the  skin  is 
generally  rendered  very  thin,  these  abscesses  near 
the  bridge  of  the  nose  usually  burst  by  several 
openings.     Beer  remarks,  that  it  is  easy  to  learn 
whether  the  ulceration  extends  through  the  lachry- 
mal   sac  ;    for  when  this  has  happened,  the 
slightest  pressure  upon  the  superior  part  of  the 
sac  produces  a  discharge  of  pus  and  mucus  from 
the  external  opening,  and,  if  the  lachrymal  canals 
have  already  recommenced  their  functions,  the  dis- 
charge will  also  be  mixed  with  tears.  (See 
Mackenxie  on  Dis.  of  ike  Lachrymal  Organs,  p.  22.) 
The  quantity  of  matter  which  flows  out,  is  like- 
wise so  copious,  that  it  is  evident  it  could  not  have 
been  all  lodged  between  the  skin  and  orbicularis 
palpebrarum  muscle,  but  must  have  come  partly 
out  of  the  lachrymal  sac.    The  use  of  a  fine  probe 
will  remove  any  doubt  which  may  be  left.  (^Beer, 
Lehre  von  den  Augenkr.  b.  i.  p.  332 — 335.) 

On  the  subject  of  the  causes  of  this  complaint, 
the  preceding  author  delivers  no  remark  worthy  of 
notice.    In  speaking  of  the  prognosis,  he  observes, 
that  when  the  case  is  not  neglected,  nor  wrongly 
treated  in  its  first  stage,  and  the  inflammation  has 
not  extended  to  the  lachrymal  sac,  the  prognosis 
is  favourable  ;  for,  after  the  subsidence  of  the  ni- 
flammation,  a  temporary  atony  of  the  lachrymal 
puncta  and  ducts,  an  imperfect  conveyance  of  the 
tears  into  the  nose,  and  of  course  a  slight  oozmg  ot 
them  over  the  cheek,  most  troublesome  in  cold,  wet 
weather,  are  the  chief  inconveniences  which  remain. 
But,  when  the  lachrymal  sac  participates  in  the 
inflammation,  the  prognosis  is  much  less  favour- 
able ;  because,  when  suppuration  takes  place,  ul- 
ceration is  apt  to  form  an  opening  in  the  Iront  part 
of  the  sac,  or  else,  during  the  second  stage,  a 
large  quantity  of  mucus  may  collect  in  the  sac, 
and,  if  not  skilfully  treated,  it  frequently  ends  in 
a  very  obstinate  blennorrhcea  of  that  part.  As 
Beer  observes,  this  is  a  case  which  is  often,  though 
quite  erroneouslv,  named  a  fistula  lachrymalis 
(b.  i.p.  336).     '  .  , 

The  prognosis  is  also  very  favourable  in  the  se. 
cond  stage  of  the  complaint,  as  long  as  the  sup. 


puration  is  restricted  to  the  integuments,  and  it  is 
characterised  by  desquamation  and  scabbing  ;  but 
the  case  is  more  serious,  when  a  large  collection  of 
matter  forms,  and  particularly  when  the  abscess 
makes  its  way  into  the  lachrymal  sac.  In  these 
last  circumstances,  an  obstinate  blennorrhcea  from 
the  sac  often  follows,  notwithstanding  the  fistulous 
sore  be  treated  in  the  most  skilful  manner,  and 
sometimes  the  matter  spreads  so  far  around,  as  to 
spoil  and  even  annihilate,  the  lachrj-^mal  canals, 
and  cause  an  irremediable  dropping  of  tears  over 
the  cheek,  during  the  rest  of  the  patient's  life. 
{Deer.) 

The  suppuration  (says  Dr.  Mackenzie)  may 
end  in  the  total  obliteration  of  the  cavity  of  the 
sac.  But  when  the  sac  is  not  thus  annihilated, 
and  the  lachrymal  canals  are  destroyed,  it  is  ne- 
cessary that  the  cavity  of  the  sac  should  be  obliter- 
ated by  artificial  means  ;  for  otherwise  a  form 
of  disease  will  follow,  which  Beer  denominates 
hydrops  sacoi  lachrymalis,  and  Dr.  Mackenzie, 
mucocele. 

"  In  most  cases,  a  piece  of  folded  linen,  dipped 
in  cold  water,  and  applied  to  the  parts  affected, 
and  the  administration  of  gentle  doses  of  sulphate 
of  magnesia,  will  suffice  for  the  treatment.  In 
severe  cases,  it  will  be  found  necessary,  not  only 
to  continue  the  cold  applications,  and  to  open  the 
bowels,  but  to  administer  an  emetic  of  tartrate  of 
antimony,  to  purge  freely,  and  even  someiimes 
to  take  away  blood  from  the  arm."  {Mackenzie, 
p.  24.) 

In  the  second  stage,  a  warm  dry  air,  and  a  linen 
compress,  are  commended,  with  the  exhibition  of 
diaphoretics.     In  the  two  first  of  these  means,  I 
confess,  that  I  should  place  little  or  no  confidence. 
When  the  formation  of  matter  cannot  be  prevented, 
poultices   are    to   be   used.     Beer  particularly 
cautions  us  not  to  leave  the  abscess  to  burst  of 
itself,  but  to  open  it  immediately  a  fluctuation  can 
be  felt,  so  as  to  prevent  an  ulcerated  opening  from 
taking  place  in  the  anterior  part  of  the  lachrymal 
sac.     And  if  the  surgeon  has  not  been  consulted 
before  such  a  communication  has  been  established 
between  the  sac  and  subcutaneous  abscess,  he 
should  avoid  all  unnecessary  disturbance  of  the 
parts  with  probes  and  syringes,  and,  at  most,  only- 
wash  out  the  abscess  once  a  day  with  Anel  s 
syringe,  filled  with  luke-wnrm  water  and  a  little  of 
the  vinous  tincture  of  opium.    Beer  also  recom- 
mends introducing  into  the  superficial  abscess,  but 
not  into  the  sac,  a  small  quantity  of  lint,  dipped  in 
the  tincture.     If  the  blennorrhcea  of  the  sac  con- 
tinue, it  is  to  be  treated  in  the  way  which  will  be 
explained  in  considering  the  second  stage  of  inflam- 
mation of  that  part. 

Jnjlammation  of  the  Lachrymal  Sac. — Accord- 
ing to  Beer,  the  symptoms  of  the  first  stage  are  as 
follows : — In  the  corner  of  the  eye,  precisely  in 
the  situation  of  the  lachrymal  sac,  a  circumscribed, 
very  hard,  tender,  swelling  arises,  of  the  shape  of 
a  bean,  producing  a  lancinating  pain  when  it  is 
touched,  and  gradually  acquiring  considerable 
redness.  The  absorption  and  conveyance  ot  t  le 
tears  into  the  lachrymal  sac,  and  thence  into  the 
nose,  are  completely  interrupted;  and  of  course 
the  tears  fall  over  the  cheek.  The  nostril  on  the 
aftectcd  side  is  at  first  very  moist,  but  soon  be- 
comes perfectly  dry,  the  mucous  membrane  being 
a  good  deal  afl^ected.  As  the  inflammation  also 
constantly  spreads  to  the  orbicular  muscle  and  in- 
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teguments  in  the  corner  of  the  eye,  the  complaint 
often  presents  an  eiysipelatous  appearance,  extend- 
ing to  the  eyelids  and  down  the  cheek;   but  tlie 
circumscribed  swelling,  caused  by  the  inflamed 
sac,  is  still  not  only  capable  of  being  distinctly 
felt,  but  even  seen.    It  rarely  happens,  in  cases  of 
common  inflammation,  that,  on  the  change  of  the 
first  stage  into  the  second,  the  nasal  duct  is  ren- 
dered impervious  by  an  effiision  of  lymph  ;  but 
such  an  occurrence  is  more  frequent  when  the  in- 
flammation is  not  of  a  healthy  description,  and  the 
patient  is  scrofulous.     Under  these  circumstances, 
the  lachrymal  canals  may  also  be  permanently 
obliterated.     In  weak,  irritable  constitutions,  to- 
wards the  end  of  the  first  stage  of  the  inflammation 
a  degree  of  symptomatic  fever  prevails,  with  severe 
headache,  great  redness  and  swelling  of  the  whole 
inner  eanthus,  involving  the  caruncula  lachrymalis, 
the  semilunar  fold,  the  conjunctiva,  the  edges  of 
the  eyelids,  and  the  lachrymal  puncta. 

Here,  as  in  inflammation  of  every  mucous  mem- 
brane, at  the  very  commencement  of  the  second 
stage,  a  copious  morbid  secretion  takes  place,  and 
accumulates  in  large  quantity  :  for,  either  in  con- 
sequence of  the  thickening  of  the  mucous  mem- 
brane, the  adhesion  of  the  sides  of  the  nasal  duct 
together,  or  there  being  no  mixture  of  the  tears,  the 
secretion  within  the  sac  cannot  escape  either  into 
the  nostril,  or  out  of  the  lachrymal  puncta,  and 
consequently  it  distends  in  a  prodigious  degree  the 
anterior  side  of  the  sac,  where  it  is  uncovered  by 
bone.    Hence,  the  swelling  is  here  very  manifest, 
and  a  fluctuation  may  be  felt  in  it,  even  before  the 
suppurative  stage  has  actually  begun.  Accordin^r 
to  Beer,  whoever  is  induced  by  tlie  fluctuation  to 
open  the  lachrymal  sac  at  this  period,  will  cer- 
tamly  bring  on  a  very  hurtful  suppuration  of  the 
part,  exceedmgly  likely  to  render  the  excreting 
parts  of  the  lachrymal  organs  completely  unser- 
viceable.    At  the  beginning  of  the  second  stage, 
there  is  also  a  morbid  secretion  from  the  mucous 
membrane  of  the  nostril  and  caruncula  lachry- 
mahs.    Now,  not  only  the  swelling  of  the  lachry- 
mal sac  increases  more  and  more,  but  the  redness 
acquires  a  deeper  colour,  the  skin  becomes  more 
shining,  the  fluctuation  still  more  evident;  and  at 
length,  in  the  centre  of  the  tumour  formed  by  the 
lachrymal  sac,  a  yellowish,  soft  point  presents 
Itself,    In  this  state  of  things  in  order  to  prevent 
a  true  fistula,  the  surgeon  should  make  an  open- 
ing _m  the  lachrymal  sac,  without  the  least  delay  • 
for,  If  the  abscess  be  left  to  itself,  the  pus  will  at 
last  make  a  passage  for  itself  through  the  orbicular 
muscle  and  integuments  ;  but  it  will  only  be  a 
small  fistulous  opening,  surrounded  with  callous 
Jiardness,  and  merely  capable  of  letting  some  of  the 
pus  and  mucus  of  the  sac  escape,  so  that  the  thicker 
part  of  the  matter  remains  behind,  and  conse- 
fn'l         .""8^  ^^'^  ''^'^"■"g  diminishes  after  the 
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that  receptacle  mucus  and  pus,  blended  together, 
are  immediately  discharged  from  all  tlie  fistulous 
apertures.     After  the  disease  has  lasted  a  eood 
while,  it  not  nnfrequently  happens,  that  tears  are 
also  voided  from  the  fistulous  opening;  a  circum- 
stance, indicating  the  restored  action  of  the  lachry- 
mal puncta  and  canals;  but,  according  to  Beer 
such  tears  are  never  duly  blended  with  the  mucous 
and  purulent  matter.     He  further  remarks,  that, 
when  the  second  period  of  the  second  stage,  or  the 
suppurative  process  is  over,  a  morbid  secretion  of 
mucus  still  continues  in  the  third  period  of  the  se- 
cond  stage,  that  secretion  becoming  whitish,  thick, 
opaque,  and  only  partly  resembling  pus.     As,  in 
consequence  of  its  thickness,  and  the  swelling  of 
the  mucous  membrane  of  the  nasal  duct,  the  secre- 
tion cannot  descend  into  the  nose,  it  collects  in  the 
sac,  and  sometimes  pushes  olF  any  piece  of  lint,  or 
plaster,  with  which  the  external  opening  in  the  sac 
has  been  closed.    At  length,  by  means  of  judicious 
treatment,  this  third  period  of  the  second  stage  is 
also  brought  to  a  termination  ;  the  mucus  is  secret- 
ed again  in  due  quantity  ;  it  becomes  transparent 
like  white-of-egg,  and  viscid  ;  but  white  streaks 
may  be  for  some  time  perceived  in  it.  Afterwards 
the  mucus  becomes  thinner,  and,  if  the  functions 
of  the  lachrymal  puncta  and  ducts  are  not  de- 
stroyed, it  is  thoroughly  mixed  with  the  tears. 
The  opening  in  the  lachrymal  sac  now  either  heals 
up  of  itself,  or  under  skilful  treatment ;  but,  in 
general,  a  minute  fistulous  aperture  still  remains, 
irom  which  the  tears  and  mucus  are  occasionally 
voided,  if  the  passage  through  the  nasal  duct  be  not 
free.     However,  if  the  small  fistulous  aperture 
should  happen  to  heal  up  completely,  the  mucus 
and  tears  accumulate  in  the  sac,  and  the  patient  is 
obliged  to  press  them  out  through  the  puncta  la- 
chrymalia,  several  times  a  day. 

When  the  surgeon  is  consulted  early  enough, 
and  proper  treatment  is  adopted.  Beer  sets  down 
the  prognosis  in  the  first  stage  of  the  inflammation 
as  very  favourable.     But,  if.the  practitioner  be 
called  in  later,  it  will  not  be  in  his  power  com- 
pletely to  disperse  the  inflammation,  and  prevent 
the  morbid  secretion,  and  accumulation  of  mucus 
in  the  lachrymal  sac;  the  Blennorrliaia,  of  Beer,  or 
tbeducyopsblemioideus,  of  Schmidt ;  a  state,  how- 
ever, which  soon  gives  way  to  judicious  treatment. 
But,  when  the  case  is  neglected,    or  wroncly 
managed  at  the  period  when  the  lachrymal  sac  is 
violently  inflamed,  a  complete,  or  partial,  closure 
ot  the  nasal  duct  by  adhesive  inflammation  is  apt 
to  be  the  consequence.    And,  the  same  efi'ect  may 
also  be  produced  in  the  lachrymal  canals,  in  which 
event,  the  absorption  of  the  tears  is  for  ever  im- 
peded, and  the  patient  must  remain  the  rest  of  his 
life  afflicted  with  stillicidium  lachrymarum. 

With  regard  to  the  prognosis  in  the  second 
stage  of  inflammation  of  tlie  lachrymal  sac,  Beer 
considers  it  as  very  dubious,  on  account  of  the 
impairment  of  the  functions  of  the  excreting  parts 
of  the  lachrymal  organs  ;  for,  says  he,  no  surgeon 
can  exactly  know,  what  may  have  been  the  result 
of  the  first  stage,  in  relation  to  the  perviousness  of 
the  nasal  duct  and  lachrymal  canals,  and  an 
oflicious  examination  of  the  parts  with  a  probe 
for  the  purpose  of  obtaining  information,  would  be' 
attended  with  considerable  mischief.  However 
generally  speaking,  the  prognosis  is  most  hopeful 
at  the  first  period  of  the  second  stage,  just  when 
the  morbid  secretion  of  mucus  is  beginning  ;  the 
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suppuration  may  yet  be  moderated  by  right  treat- 
ment, and  the  excreting  parts  of  the  lachrymal 
organs  preserved.     But,  if  tho  suppurative  stage 
has  already  come  on,  much  will  depend  upon  the 
consideration,  whether  the  matter  has  been  origi- 
nally formed  in  the  lachrymal  sac,  has  lodged 
there  a  good  while,  and  the  sac  is  ready  to  burst, 
or  whether  there  is  actually  an  opening  in  the  sac 
opposite  that  in  the  skin,  or,  lastly,  whether  the 
openings  do  not  correspond.     In  the  Jirst  case, 
the  suppuration  yet  admits  of  being  regulated  by 
judicious  treatment,  and  the  lachrymal  sac  can 
be  punctured  ;  but,  in  the  other  circumstances, 
the  management  of  the  case  is  far  more  difficult, 
especially  when  the  patient's  health  is  not  good. 
However,  the  surgeon  should  be  careful  not  to 
disfigure  the  patient  with  a  large  scar;  and  the 
aim  should  be  to  prevent  atony  of  the  lachrymal 
puncta  and  ducts,  and  a  consequent  stillicidium 
lachrymarura.    These  are  the  least  serious  evils  to 
be  apprehended  from  mismanagement  ;  for,  if  the 
case  be  ill-treated,  or  neglected  in  the  later  stage 
of  the  suppurative  process,  necessarily  attending  a 
fistulous  state  of  the  sac,  the  lachrymal  organs 
may  be  rendered  quite  useless,  or  even  entirely 
destroyed,  and  the  nasal  duct  obliterated,  or  ob- 
structed by  the  effect  of  caries.    In  some  few 
instances,  indeed,  the   whole  lacrymal    sac  is 
destroyed,  or  will  require  to  be  so  by  art,  as  will 
be  presently  explained.    It  is  always  a  favourable 
circumstance,  when  the  tears  are  seen  to  issue 
from  the  fistulous  opening  with  the  mucus  and 
pus,  as  it  is  a  proof,  that  the  absorption  and 
conveyance  of  the  tears  into  the  lachrymal  sac  are 
established  again  ;  and  that  now  the  only  question 
is  about  the  state  of  the  nasal  duct,  which  point 
cannot  be  determined,  before  the  fistula  is  com- 
pletely healed,  and  the  third  period  of  the  second 
stage  is  enfircly  obviated.    {Beer,  Lehre  von  den 
Augenhr.  b.  i.  p.  356 — 367.) 

In  the  first  stage,  the  indication  is  to  endea- 
vour to  resolve  the  inflammation.  "  It  is  (as 
Dr.  Mackenzie  observes)  by  combating  the  inflam- 
mation, that  we  are  to  cure  this  disease,  and  not 
by  attacking  merely  one,  or  even  several  of  the 
symptoms.  Dilatation,  for  instance,  by  the  intro- 
duction of  probes  through  the  canals  into  the  sac, 
and  even  into  the  nose,  would  only  be  subjecting 
the  inflamed  parts  to  a  nev/  source  of  irritation, 
and  might  thus  produce  effects,  which  \yould 
render  a  complete  cure  difficult,  if  not  impossible." 
On  the  contrarj',  in  the  first  stage.  Dr.  Mackenzie 
joins  Beer  in  praise  of  antiphlogistic  measures, 
"and  the  application  of  cold  lotions  to  the  part. 

In  the  second  stage,  when  resolution  is  no 
longer  practicable,  emollient  applications  are  the 
most  beneficial,  and  all  debilitating  means  are  to 
be  stopped,  by  the  further  use  of  which  an  incur- 
able blennorrhoea  of  the  lachrymal  sac  would  be 
likely  to  be  induced.  And,  as  soon  as  the  sac  is 
BO  distended  with  mucus  and  matter,  that  the 
centre  of  the  swelling  begins  to  be  soft,  and  a 
fluctuation  is  perceptible,  the  sac  should  be  free  y 
opened,  so  as  to  let  its  contents  have  a  ready 
outlet.  If,  after  this  evacuation,  there  should  be 
any  deep-seated  hardness  of  the  lachrymal  sac, 
Beer  recommends  the  application  of  a  camphor- 
ated hemlock  poultice,  Afterwards,  the  wound 
in  the  skin  and  sac  is  to  have  introduced  into  it 
little  bit  of  lint,  dipped  in  the  vinous  tincture  of 
opium,  over  which  dressing  a  piece  of  diachylon 


plaster  may  be  placed.    W  hen  under  such  treat- 
ment the  suppuration  diminishes,  but  a  preter- 
natural secretion  of  mucus  yet  continues,  Beer 
introduces  into  the  wound  every  day  a  piece  of 
int,  on  which  is  spread  a  little  bit  of  the  following 
intmont :      Bntyri  recentis  insulsi,  3  ss.  Hydrar- 
gyri  nitrico-oxydi,  gr.  x.  Tutiaj  pt.  gr.  vj.  M. 
And,  on  changing  the  dressings,  some  of  the  fol- 
owing  lotion  may  be  dropped  into  the  inner  can- 
thus,  and  injected  lukewarm  into  the  sac  itself  : 
^  Subacetatis  cupri,  Potassa2   nitratis,  Alumi- 
nis,  a  a  gr.  iii. — vj.  Camphoraj  tritaj  gr.  ij. — iv. 
Aqua;  distillata;  3  ss.  Solve  et  cola.    Liquori  co- 
lato  adde  Vini  opii  5  j— 5  ij-  Aqu£e  rosae  3  iv.  M. 
Beer  melts  the  three  first  articles  together  iu 
equal  proportions,  and  terms  the  composition  the 
lapis  divimis,  of  which  he  makes  the  lotion,  and 
then  adds  the  other  ingredients.   When,  by  means 
of  such  treatment,  the  mucous  secretion  from  the  sac 
has  been  brought  into  a  healthy  state,  and  all  the 
induration  has  subsided,  the  period  has  arrived  for 
the  surgeon  to  think  of  taking  measures  for  the 
reestablishment  of  the  passage  through  tho  nasal 
duct,  if  it  should  not  already  have  become  pervious 
of  itself,  which,  when  the  inflammation  has  been  of 
a  healthy  kind,  and  the  treatment  judicious,  very 
frequently  happens.    {Beer,  Lehre,  4-c.  b.  i.  p.  369. 
371.) 

Chronic  Blennorrlma  of  (he  excreting  Parts  of  the 
Lachri/mal  Organs.— Dr.  Mackenzie,  whose  essay 
contains  a  faithful  account  of  Beer's  opinions  upon 
the  present  subject,  describes  the  inflammation, 
with  which  this  form  of  disease  commences,  as  sel- 
dom considerable  ;  and  in  scrofulous  patients,  it  is 
not  iinfrequently  quite  disregarded,  no  advice  being 
taken  until  the  lachrymal  sac  is  much  distended 
with  mucus.    By  means  of  pressure  upon  the  bean- 
shaped  tumour,  caused  by  such  distension  of  the 
sac,  a  quantity  of  puriform  mucus  is  forced  out  of 
the  puncta  lachrymalia,  and  overflows  the  eye  ; 
and  so  far  are  the  lachrymal  canals  from  being  ob- 
structed, that,  excepting  when  any  return  of  in- 
flammation happens,  they  even  absorb,  and  convey 
the  tears  into  the  sac.    Pressure,  however,  will 
rarely  make  the  contents  of  the  sac  pass  through  the 
nasal  duct,  on  account  of  the  thickened  state  of  the 
mucous  membrane,  and  therefore  the  nostril  is  ge- 
nerally very  dry.    "  In  the  course  of  this  tedious 
disease,  the  accumulated  mucus  varies  much  both 
in  quantity  and  quality.    For  instance,  the  luucus 
accumulates  more  rapidly,  and  is  much  thicker 
after  a  good  meal,  than  at  other  times.    The  se- 
cretion of  it  is  very  plentiful,  but  thinner  than 
usual,  when  the  patient  continues  long  in  a  moist 
cold  atmosphere.    In  this  case  the  overflowing  of 
the  sac  takes  place  so  rapidly,  that  the  compression 
of  the  orbicularis  palpebrarum  in  the  action  of 
winking  is  sufticient  to  evacuate  the  sac  through  the 
canals  to  such  a  degree,  that  the  whole  surface  of  the 
eyeball  is  suddenly  overflowed,  and  the  puriform 
fluid  runs  down  upon  the  cheek.  After  the  patient 
has  remained  for  a  short  time  in  a  warm  and  dry 
atmosphere,  the  morbid  secretion  becomes  sparing 
and  ropy.    We  find,  that  this  chronic  blennorrhcEa 
almost  completely  disappears  in  many  individuals 
during  warm  weather  ;  upon  which  the  yet  inex- 
perienced patient  and  the  inexperienced  surgeon 


per 
a 
f 


ire  apt  to  express  a  great,  but  a  premature  joy, 
for,  on  the  very  first  change  to  cold  and^  wot 
weather,  the  disease  most  frequently  returns. 
During  chronic  blennorrhoea,  the  lachrymal  sac 


is  extremely  liable  to  repeated  attacks  of  inflam- 
mation, and  sometimes  a  fistula,  with  a  good  deal 
of  induration  of  the  surrounding  cellular  substance 
is  produced.  Dr.  Mackenzie  represents  this  disease 
as  the  most  frequent  of  all  those,  to  which  the  ex- 
creting parts  of  the  lachrymal  organs  are  liable, 
and  as  consisting  in  inflammation  of  these  organs, 
modified  by  scrofula,  general  debility,  disorder  of 
the  digestive  organs,  or  other  constitutional  causes, 
which  prolong  its  second  stage.    "  Even  regarded 
locally,  the  present  disease  is  seldom  a  primary  af- 
fection, but  is  most  frequently  excited  by  catarrhal 
inflammation  of  the  Sclineiderian  membrane,  or  by 
a  long-continued  disorder  of  the  Meibomian  glands. 
{Mackenzie  on  Dis.  of  the  Lachrymal  Orqans.  p 
37-40.)  ^  .P- 

Scarpa's  opinions  on  the  present  subject  are  in 
some  degree  peculiar  to  himself;  for  he  considers 
the  affection  of  the  Meibomian  glands  and  inside 
of  the  eyelids,  the  puriform  palpebral  discharge,  as 
he  terms  it,  as  constituting  the  first  degree  of  all 
those  complaints,  which  have  usually  gone  under 
the  name  of  fistula  lachrymalis  ;  the  second  degree 
or  eifect,  bei.ig  the  tumour  of  the  lachrymal  sac  ; 
and  the  third,  the  fistula,  or  ulcerated  opening  in 
the  latter  part.    Scarpa  asserts,  that  the  chief  part 
of  the  yellow  viscid  matter,  which  accumulates  in 
the  lachrj-mal  sac,  is  secreted  by  the  lining  of  the 
eyelids,  and  by  the  little  glands  of  Meibomius  ;  and 
that  the  altered  quality  of  this  secretion  has  a  prin- 
cipal share  in  the  cause  of  the  disease.    He  states, 
that  the  truth  of  this  fact  may  at  once  be  ascertained 
by  everting  the  eyelids,  and  especially  the  lower 
one  of  the  affected  side  ;  and  by  comparing  them 
with  those  of  the  opposite  ej-e.    The  former  will 
always  exhibit  an  unnatural  redness  of  the  internal 
membrane,  which  has  a  villous  appearance  all  over 
the  extent  of  the  tarsus  ;  while  the  edge  of  the  lid 
18  swollen  ;  and  numerous  varicose  vessels  are 
distinguishable  on  it.    The  follicles  of  Meibomius 
are  also  turgid  and  prominent,  and,  when  examined 
with  a  magnifying  glass,  not  unfrequently  appear 
to  be  slightly  ulcerated. 

"  The  villous  structure,  then,  which  the  surface 
of  the  internal  membrane  of  the  palpebra  assumes 
m  these  cases,  becomes  an  organ  secreting  a  larger 
quantity  of  fluid  than  usual,  resembling  viscid 
lymph,  which,  as  before  stated,  being  mixed  with 
the  sebaceous  matter,  copiously  effused  from  the 
glands  of  Meibomius,  constitutes  the  whole  of  the 
visclJ  fluid,  with  which  the  eyelids  are  imbued, 
and  which  is  continually  carried  by  the  puncta 
Jachrymalia  into  the  sac,  so  as  to  fill,  and  also  fre- 
quently distend  it,  until  it  forms  a  tumour. 

'  If,  indeed,  the  lachrymal  sac  is  emptied  of 
this  matter  by  means  of  compression,  and  the  eye 
nnd  internal  surface  of  the  palpebral  are  carefully 
washed,  80  that  none  of  the  glutinous  humour, 
pressed  from  the  sac,  may  remain  upon  them,  and 
ho  eyelids  are  everted  half  an  hour  afterwards, 
the  internal  surface,  especially  of  the  lower  one, 
will  be  found  covered  with  a  fresh  effusion  of 
muc„s  mixed  with  sebaceous  matter,  which  has 
evidently  not  flowed  back  from  the  lachrymal  sac 
to  the  eye,  but  has  been  generated  between  the  eye 
and  the  palpebral."  Another  argument,  brought 
forward  by  Scarpa  in  support  of  his  theory,  is, 
that  if  the  morbid  secretion  of  the  eyelids  be 
retarded  or  suppressed,  either  accidentally,  or  by 
"■cans  of  astringent  applications,  little,  or  none  of 
tiio  viscid  secretion  collects  in  the  lachrymal  sac 
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or  can  be  forced  out  of  the  puncta  lachrymalia.  He 
has  also  constantly  observed,  that  the  puriform  dis- 
charge may  be  radically  cured  at  its  commence- 
ment, and  before  it  has  induced  any  flaccidity  of 
the  sac,  by  a  timely  correction  of  the  morbid  se- 
cretion from  the  inside  of  the  eyelids,  and  keeping 
the  lachrymal  passage  cleansed,  by  means  of  in- 
jections of  simple  water  through  the  puncta  lachry- 
malia into  the  nose.    As  for  the  internal  membrane 
of  the  sac  itself,  he  argues,  that  its  structure  does 
not  qualify  it  for  secreting  a  tenacious  unctuous 
matter,  like  what  is  chiefly  discharged  from  it,  as  it 
is  entirely  destitute  of  sebaceous  glands,  and  can 
in  reality  only  furnish  a  thin  mucus.    However,  he 
admits,  that  if  the  sac  happen  to  be  inflamed  and 
ulceiated,  a  turbid  matter  may  issue  from  it  with 
tlte  tears  ;  but,  says  he,  this  matter  is  true  pus, 
and  quite  different  from  the  curdy  unctuous  fluid, 
which  takes  place  in  the  puriform  palpebral  dis- 
charge." {On  the  Principal  Dis.  of  the  Eyes,  transl. 
by  Driggs,  ed.  2,  p.  4-7J. 

The  foregoing  opinions  of  Scarpa  have  not  met 
with  universal  assent,  and,  though  there  is  pro- 
bably, some  truth  in  them,  he  may  have  over- 
looked  too  much  the  simultaneous  affection  of 
the  mucous  membrane  of  the  lachrymal  sac  and 
nasal  duct.    To  Scarpa's  hypothesis,  Himly  and 
flajani  have  made  the  following  objections :— First 
that  they  have  observed  the  fistula  lachrymalisj 
without  the  least  morbid  alteration  of  the  eye- 
lids, and  Meibomian  glands.    Secondly,  that  every 
puriform  discharge  of  the  eyelids  is  not  succeeded 
by  obstruction  of  the  nasal  duct.     Lastly,  that 
the  fistula  lachrymalis  is  cured  by  means  of  the 
operation  alone,  without  any  attention  being  paid 
to  the  morbid  state  of  the  eyelids,  when  it  exists. 
And  Mr.  Travers  also  regards  Scarpa's  account 
ol  the  origin  of  the  disease,  independently  of  a 
permanent  stricture,  as  hypothetical  ;  for,  if  founded 
in  fact,  the  distension  of  the  lachrymal  sac,  and 
the  regurgitation  of  the  fluid  on  pressure,  would 
attend  every  severe  lippitudo,  or  ophthalmia  with 
puriform  discharge,  which  is  not  the  case.  If 
Scarpa's  account  were  correct,  Mr.  Travers  sees 
no  reason  why  the  fluid,  once  admitted,  should  be 
arrested,  or  regurgitate,  instead  of  passing  into  the 
nose  (see  also  Nicod.  in  Revue  Med.  t.  i  p  155  • 
an^  Laicrence  on  Dis.  of  the  Eye,  p.  708),  and 
he  thinks  there  is  every  reason  to  believe,  that  the 
tluid  so  discharged,  is  the  proper  secretion  of  the 
sac,  and  that  cases  are  frequent,  in  which  it  is  re- 
tained and  cannot  be  expressed,  owing  to  strictures 
both  ol  the  lachrymal  and  nasal  ducts.  (Synopsis 
of  the  Dis.  of  the  Eye,  p.  3(iO).    Some 'of  the 
arguments  with  wiiich  Scarpa  meets  this  reason- 
ing  are  already  anticipated,  especially  that  which 
refers  to  the  dift'ercnce  between  the  secretion  of  the 
sac  itself,  and  that  of  the  sebaceous  glands  of  the 
eyelids.    Also,  in  asserting,  that  the  origin  of  the 
fistula  lachrymalis  generally  manifests  itself  on 
the  eyelids,  before  the  lachrymal  passages  are 
aft'ected,  Scarpa  declares,  that  he  does  not  pretend 
thereby  to  exclude  altogether  the  possibility  of  a 
case,  in  which  the  membranes  of  the  nasal  duct 
and  lachrymal  sac  may  not  be  thickened  and 
ulcerated,  independently  of  the  disease  of  the  eye- 
lids.   That  this  is  tlie  case,  I  think  is  evident 
from  the  account,  already  delivered  of  Beer's 
opinions  respecting  the  consequences  of  inflamma- 
tion of  the  integuments  and  other  parts  about  the 
inner  angle  of  the  eye,  as  well  as  respecting  the 
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effects  of  acute  inflammation  of  the  lachrymal  sac 
itself.    However,  Scarpa  admits  the  fact ;  and  the 
question  left  is,  whether  he  is  right  in  assigning 
the  morbid  secretion  from  the  inside  of  the  eye- 
lids as  the  most  common  cause  of  the  swelling, 
ulceration,  &c.  of  the  lachrj'mal  sac  ?  That 
every  puriform  discharge  from  the  eyelids  is  not 
followed  by  fistula  lachrymalis,  he  allows,  is  un- 
questionable ;  and  this,  he  conceives,  most  pro- 
bably happens,  because  the  lippitudo  has  not  been 
entirely  neglected,  or  because  the  secretion  being 
less  dense  and  viscid  than  usual,  descends  freely 
with  the  tears  into  the  nose  through  the  lachrymal 
canals,  which  are  large  and  pervious.    But,  in  the 
acute  stage  of  purulent  ophthalmia,  he  asserts, 
that  the  reason  why  the  discharge  is  not  conveyed 
into  the  sac  is,  that  the  inflammation  and  swelling 
actually  close  the  puncta  lachrymalia,  and  change 
their  direction,  so  that  both  the  puriform  matter 
and  the  tears  fall  over  the  cheek  and  cannot  de- 
scend into  the  sac. 

For  my  own  part  I  am  disposed  to  believe  that, 
whether  the  disease  begin  in  the  eyelids,  or  else- 
where, generally  both  their  lining  and  that  of  the 
sac  and  nasal  duct  are  also  more  or  less  affected ; 
and,  consequently,  though  Scarpa's  theory  may 
not  be  in  every  respect  satisfactory,  nor  at  all  ap- 
plicable to  certain  disorders  of  the  excreting  parts 
of  the  lachrymal  organs,  the  practice  to  which  his 
sentiments  lead,  will,  in  the  generality  of  cases, 
which  Beer  denominates  chronic  hlennorrlicsa,  be 
highly  advantageous. 

The  local  treatment  of  chronic  blennorrhoea  does 
not  diifer  essentially  from  that  of  inflammation  of 
the  excreting  parts  of  the  lachrymal  organs.  But, 
every  possible  means  must  also  be  employed  for 
improving  the  general  health;  for,  otherwise,  all 
local  remedies  will  be  unavailing.    In  scrofulous 
cases  particular  attention  must  be  paid  to  diet  and 
mode  of  living.    In  weakly  persons  the  prepara- 
tions of  iron  will  be  highly  beneficial;  and,  \yhen 
the  disease  is  connected  with  disorder  of  the  diges- 
tive organs  the  treatment  recommended  by  Mr. 
Abernethy  is  that  to  which  Dr.  Mackenzie  ex- 
presses a  preference.     The  employment  of  Anel  s 
syringe  and  probe  is  strongly  reprobated.  "I 
grant  (says  this  author)  that  the  application  of 
certain  substances  to  the  mucous  membrane  af- 
fected is  one  of  the  most  powerful  means  which  we 
possess   of  correcting  its  disposition  to  chronic 
blennorrhoea.    But  he  who  believes  that  the  best 
manner  of  applying  these  substances  is  to  inject 
them  with  Anel's  syringe,  introduced  through  the 
puncta,  is  lamentably  mistaken.    He  is,  >n  lact, 
closing  his  eves  upon  what  he  must  know  ot  the 
functions  of  "the  several  parts  of  the  lachrymal 
organs,  and  is  doing  that  very  thing  which  is  cal- 
culated to  prolong  and  exasperate  the  disease. 
Except  at  the  time  of  a  smart  renewal  ot  the 
inflammation,  the  punta  anfl  canals  during  this 
disease,  continue  in  the  exercise  of  their  lunctions. 
Whatever  fluid  is,  therefore,  dropped  into  the  lacus 
lachrymarum,  will  be  taken  up  by  the  puncta, 
conveyed  through  the  canals,  and  applied  to  the 
whole  internal  surface  of  the  sac.    Even  oint- 
ments, placed  within  reach  of  the  puncta,  wil  be 
absorbed  in  the  same  manner.    We  ought  then 
first  of  all  to  empty  the  sac  by  pressure  and,  it 
possible,  through  the  nasal  duct  into  the  nose. 
Having  placed  the  patient  upon  his  buck,  we  drop 
into  the  lacus  lachrymarum  a  small  quantity  of  a 
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^  Aq.  ros 


weak  solution  of  corrosive  sublimate. 
5  iv.  Hydrarg.  bichlorid.  gr.  ss. — gr.  j.  Mucil. 
3  j.  Vini  opii  'd  ]■  M.    After  remaining  for  a 
quarter  of  an  hour  in  that  position,  he  ought  to 
rise,  but  without  wiping  away  any  of  the  coUyrium 
which  may  remain.    After  another  quarter  of  an 
hour,  the  eyelids  are  to  be  carefully  dried,  and  a 
little  of  Janin's  ophthalmic  ointment  applied  with 
a  camel-hair  pencil  to  the  caruncula  lachrymalia 
and  edges  of  the  eyelids.    All  this  is  to  be  care- 
fully repeated  twice  a  day."    Professor  Schmidt 
recommends   the  following  collyrium  : — 1^  Aq. 
rosffi  3  vj.  Acid,  nitrici  9  j.  Alcoholis  3  j.  M. 
For  the  removal  of  the  induration  over  the  sac, 
gentle  friction,  with  camphor,  and  mercurial  oint- 
ment, is  recommended.  And,  says  Dr.  Mackenzie, 
if  the  blennorrhoea  depend  upon  chronic  inflam- 
mation of  the  Meibomian  glands,  the  diluted 
citrin  ointment  is  to  be  applied  every  evening  at 
bed-time.    {On  Diseases  of  the  Lachrymal  Organs, 
p.  43,  4-c.)     In  the  first  stage  of  what  Scarpa 
terms  the  puriform  discharge  of  the  palpebrce, 
when  the  weeping  is  incipient,  this  autlior  states 
that  a  cure  may  be  effected  without  dividing  the 
sac,  or  any  other  painful  operation.    His  practice 
consists  in  restraining  the  immoderate  secretion 
from  the  Meibomian  glands  and  internal  membrane 
of  the  palpebra;,  and  in  cleansing  the  vIk  lach- 
rymales  through  their  whole  extent  by  means  of 
injections  of  warm  water,  rendered  more  active  by 
the  addition  of  a  little  spirit  of  wine,  and  thrown 
into  the  puncta  lachrymalia  every  morning  and 
evening:  a  measure  which,  as  already  stated,  is 
disapproved  of  by  Mackenzie,  Schmidt,  &c.  (See 
also  R.  Middlcmore  on  Bis.  of  the  Eye,  vol.  ii.  p. 
691.)    Scarpa  considers  Janin's  ophthalmic  oint- 
ment, weakened  with  lard  or  fresh  butter,  as  the 
best  application  for  correcting  the  morbid  secre- 
tion of  the  eyelids.    A  portion  equal  in  size  to  a 
barley-corn  is  to  be  introduced  upon  the  point  of  a 
blunt  probe  every  morning  and  evening,  between  the 
eye  and  eyelids,  near  the'  external  angle,  and  the 
edges  of  the  eyelids  are  to  be  smeared  with  it. 
The  eye  is  then  to  be  shut,  and  the  eyelids  gentlj- 
rubbed,  so  that  the  ointment  may  be  distributed 
upon  the  whole  of  their  internal  surface.    A  com- 
press and  bandage  should  bo  applied,  and  tne  eye- 
lids kept  closed  for  two  hours.    At  the  end  ot  this 
time  the  eye  should  be  washed  with  the  zmc 
collyrium.    When  there  are  superficial  ulcerations 
at  the  edges  of  the  eyelids,  Scarpa  applies  to  them 
either  Janin's  ointment  or  the  unguentum  hydrarg. 
nitiat.,  and.  in  very  obstinate  cases,  the  argentum 
iiitratum  itself.    If  the  vessels  of  the  conjunctiva 
are  varicose,  lie  drops  into  the  eye  the  tinctura 
thebaica.    {Scai-jm,  ed.  2,  by  Brings,  c  !•) 

The  late  Mr.  Ware  was  earlier  than  Scarpa 
in  pointing  out  the  advantage  of  making  applica- 
tions to  the  inside  of  the  eyelids,  for  the_  reliet  ot 
certain  forms  of  disease  usually  classed  with  fistula 
lachrymalis.  .      ,  , 

"  When  an  epiphora  (says  ho)  is  occasioned  by 
an  acrimonious  discharge  from  the  sebaceous  glands 
on  the  edges  of  the  eyelids,  it  must  be  evident 
that  injections  into  the  sac  will  be  very  insufhcient 
to  accomplish  a  cure,  because  the  sac  is  not  tiie 
seat  of  the  disorder.  The  remedies  that  are  em- 
ployed must  be  directed,  on  the  contrary,  to  he 
ciliary  glands  themselves,  in  order  to  correct  the 
inorl.id  secretion  that  is  made  by  them;  and,  for 
this  purpose,  I  do  not  know  any  application  that 


is  likely  to  prove  so  effectual  as  tlie  unguentiira 
h_vdrargyri  nitratis  whidi  should  be  used  liere  in 
the  same  manner  in  which  it  is  applied  in  common 
cases  of  psorophthalmy.  It  will  be  proper  to  cleanse 
the  eyelids  every  morning  from  the  gum  that  collects 
on  their  edges  during  the  night,  with  some  soft 
unctuous  applications;  and  I  usually  apply  to  them 
two  or  three  times  in  the  course  of  the  daj',  a 
lotion  composed  of  three  grains  of  white  vitriol,  in 
two  ounces  of  rose  or  elder-flower  water."  Ad- 
dilional  Remarks  on  the  Epiphora. 

Some  interesting  remarks  have  Leen  made  by 
M.  Nicod,  whicli  perfectly  accord  with  the  senti- 
ment already  expressed,  that  whatever  may  be  its 
primary  seat,  the  chronic  inflammation  is  not  gene- 
rally limited  to  the  inside  of  the  eyelids,  but  ex- 
tends throughout  the  membranous  lining  of  the 
sac  and  nasal  duct ;  and  that  this  circumstance,  in 
conjunction  with  the  altered  and  viscid  nature  of 
the  secretions,  accounts  for  their  not  readily  de- 
scending into  the  nose,  but  regurgitating  through 
the  puncta.  M.  Nicod  also  relates  cases  exem- 
plifying that  the  ointment  applied  to  the  inside  of 
the  eyelids  actually  passes  with  the  matter  into 
the  lachrymal  sac,  and  thence  into  the  nose,  so  as 
to  act  upon  and  cure  the  chronic  inflammation 
of  the  sac  and  nasal  duct,  as  well  as  that  of  the 
Meibomian  glands  and  lining  of  the  eyelids.  (See 
Revite  Medicale  Historique,  ct'c.  t.  i.  p.  156.  Ovo. 
Paris,  1820.)  The  proceedings  for  adoption,  when 
the  nasal  duct  is  obstructed,  will  now  be  considered. 

Obstruction  of  the  Nasal  Duct. — That  a  perma- 
ment  closure  of  this  canal  does  not  so  frequently 
attend  diseases  of  the  lachrj'mal  organs,  as  writers 
have  generally  imagined,  must  be  evident  from  the 
remarks  already  delivered;  and  also  that  its  per- 
viousness,  when  interrupted  partly  by  inflammation 
and  thickening  of  its  lining,  and  partly  by  the 
viscid  curdy  nature  of  the  matter,  may  often  be 
restored  without  thrusting  any  probes,  tubes,  or 
other  instruments  down  the  passage  (measures 
more  hkely,  under  these  circumstances,  to  do  harm 
than  good),  is  a  fact  which  is  no  longer  question- 
able.   If  the  inflammation  of  the  sac  be  treated 
at  first  on  right  principles,  "  the  cases  requiring 
operation  will  bo  very  few."    (See  Lawrence  on 
Dts.  of  the  Eye,  p.  711.)    The  treatment,  neces- 
sary in  such  case.',  must  be  already  intelligible 
from  what  has  been  said  in  the  preceding  sections; 
the  indication  being  the  diminution  of  the  thick- 
ened state  of  the  mucous  membrane,  by  means 
adapted  to  the  acute  or  chronic  form  of  the  inflam- 
mation, and,  in  many  cases,  the  correction  also  of 
the  morbid  state  of  the  Meibomian  glands  and 
internal  membrane  of  the  eyelids.     It  is  only 
when  the  treatment  conducted  upon  these  mild 
PJ''""P'es,  is  found  ineff^ectual,  that  the  surgeon 
should  thmk  of  examining  the  state  of  the  nasal 
duct,  and  learning,  by  the  introduction  of  a  fine 
probe  into  the  passnge,  whether  any  permament 
stricture  or   obstruction  is  present.     This  may 
take  place  as  a  consequence  of  acute  or  chronic 

of  rr'''r  '  ■""J'  V^oAn^^i  by  extension 
of  disea  e  from  the  nose.  It  comes  on  occasionally 
in  the  atter  way  m  strumous  children.  Inflam- 
mation begins  in  the  Schneiderian  membrane,  and 
"V"  '"""S  'he  sac;  a  case,  in 
which  the  sulphate  of  quinine  is  particularly  ser- 
viceable. (See  Lawrence,  I  op.  cit.  p.  710.)  I  have 

TlT^'^'l  'f'^P'''''  ^  remanent  ob- 

struction of  the  nasal  duct  arose  from  syphilitic 
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disease  of  the  nose,  or  the  pressure  of  polypi.  Sun- 
posing  there  IS  no  direct  opening  through  the  skin 
into  the  lachrymal  sac,  one  should  be  made  with  a 
lancet.    A  mere  puncture  will  suffice,  as  a  large 
incision,  beginning  just  below  the  tendon  of  the 
orbicularis  palpebrarum  muscle,  and  extending  in 
a  semilunar  form,  nearly  an  inch  downwards  and 
outwards,  as  used  to  be  the  old  practice,  can  here 
answer  no  rational  object,  the  surgeon  merely 
having  occasion  for  a  small  direct  opening  through 
which  he  may  conveniently  pass  a  small  probe,  for 
the  purpose  of  ascertaining  the  state  of  the  nasal 
duct.    "  The  probe  (as  Dr.  Mackenzie  observes) 
is  to  be  introduced  horizontally,  till  it  touches  the 
nasal  side  of  the  sac  ;  it  should  then  be  raised  into 
a  vertical  position,  and  its  point  directed  down- 
wards and  a  little  backwards.     Turning  the  probe 
upon  its  axis,  we  pass  it  from  the  sac  into  the 
duct;  and  as  we  continue  to  press  it  gently  down- 
wards, the  instrument,  if  the  sac  is  pervious,  enters 
the  nose.    If  its  point  meets  with  some  obstruction, 
we  must  not  immediately  conclude  that  there  is 
an  obliteration  of  the  duct.    We  must  press  down 
the  probe  a  little  more  strongly,  yet  without  vio- 
lence, turning  it  round  between  the  fingers,  and 
giving  it  different  directions.    By  these  means  the 
obstacle  is  frequently  overcome,  and  the  probe 
suddenly  descends.     If  the  obstacle  remains  as 
before,  and  is  extremely  firm,  still  this  is  not  suffi- 
cient ground  for  us  to  conclude  that  there  is  a 
real  obliteration,"  because,  as  the  author  proceeds 
to  point  out,  the  difficulty  may  arise  from  a  mere 
thickening  of  the  mucous  membrane,  and  swelling 
and  induration  of  its  cryptae.    {Mackenzie  on  the 
Lachrymal  Organs,  p.  78.) 

Beer  is  of  opinion  that  the  mechanical  treatment 
with  catgut,  bougies,  canulse,  &c.,  will  only  an- 
swer when  attention  is  paid  to  rectifying  the 
morbid  state  of  the  mucous  membrane  of  the  la- 
chrymal sac  by  means  of  suitable  applications,  the 
uso  of  which,  he  thinks,  ought  to  commence  first 
with  the  employment  of  catgut,  which  he  preferred 
to  canulae,  bougies,  &c.    And  he  adds,  that  even 
such  treatment  will  only  succeed,  when  the  di- 
seased state  of  the  membrane  of  the  sac  is  entirely 
a  local  complaint,  and  uncomplicated  with  an  un- 
favourable condition  of  the  health.    In  the  begin- 
ning, if  the  probe  can  be  introduced  without  any 
great  trouble,  and  the  lining  of  the  duct  is  onlv 
trivially  thickened,  Beer  moistens  the  catgut  on  its 
daily  introduction  into  the  passage,  with  the  vinous 
tincture  of  opium,  and  injects  into  the  sac  a  tepid 
lotion,  containing  subacetate  of  copper,  nitrate  of 
potass,  alum,  camphor,  and  vinum  opii.  When  the 
probe  meets  with  more  resistance,  the  catgut  is 
smeared  with  the  unguentum  hydrargyri  nitratis 
which  is  to  be  at  first  weakened,  and  afterwards' 
gradually  increased  in  strength.    Some  of  the  fol- 
lowing lotion  is  to  be  injected  down  the  sac  twice  a 
day.  ^  Aq.  ros.  5  iv.  Ilydiarg.  bichlor.  gr.  ss.  gr.  j. 
Mucil.  pur.  3  j.  Vinii  opii  9  j.  M.  When  any  irregu- 
larities and  indurated  points  arc  felt  with  the  probe 
in  the  course  of  the  nasal  duct.  Beer  smears  the 
catgut  with  an  ointment,  containing  a  small  quan- 
tity of  red  precipitate,  and  directs  friction  with  n 
little  camphorated  mercurial  ointment  to  bo  em- 
ployed every  day  round  the  external  opening. 

Beer  joins  the  generality  of  writers  in  believing 
that  a  long  perseverance  in  the  mechanical  means  ' 
is  necessary,  in  order  to  remove  all  disposition  in 
the  nasal  duct  to  close  again.   (P.  17G.) 
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Whenever  the  lachrymal  puncta  and  ducts  are 
obliterated,  the  practitioner  need  not  trouble  himself 
about  the  condition  of  the  nasal  duct;  because,  even 
if  it  were  rendered  duly  pervious,  this  improve- 
ment would  hot  continue  long;  as  Beer's  experience 
has  fully  convinced  him,  that,  when  the  mucous 
secretion  of  the  lachrymal  sac  is  not  blended  with 
the  tears,  a  closure  of  the  nasal  duct  sooner  or 
later  ensues,  and  of  course  an  accumulation  of  the 
mucus  of  the  sac,  a  disease  sometimes  termed, 
under  such  circumstances,  hydrops  sacculi  lacliry- 
malis.    And,  in  order  to  prevent  this  complaint  in 
the  state  of  things  just  now  described,  Beer  is  an 
advocate  for  the  total  obliteration  of  the  cavity  of 
the  sac  with  escharotics.    (B.  ii.  p.  181.) 

Such  is  the  practice  of  Beer,  with  tbe  view  of 
clearing  awiiy  obstruction  in  the  nasal  duct,  and 
restoring  its  natural  diameter.     Let  us  now  con- 
sider what  methods  have  been  suggested  by  others. 
Beginning  then  with  the  screw,  invented  by  Fa- 
bricius  ab  Aquapendente,  for  compressing  the  dis- 
tended lachrymal  sac,  I  need  only  remark  with  M. 
Nicod,  that,  as  this  plan  was  not  directed  against 
the  cause  of  the  disease,  it  is  not  surprising  that  it 
should  have  been  unavailing,  and  ultimately  ban- 
ished from  practice.  In  the  year  1716,  Anel  invent- 
ed a  probe  of  so  small  a  size,  that  it  was  capable  of 
passing  from  the  upper  punctum  lachryraale  into 
the  lachrymal  sac  and  nasal  duct,  the  obstructions 
in  which  latter  passage  it  was  intended  to  remove, 
Anel  also  invented  a  syringe,  whose  pipe  was  small 
enough  to  enter  one  of  the  puncta,  and  by  that 
means    to  furjiish  an  opportunity  of  injecting 
fluid  into  the  sac  and  duct ;  and  with  these  two  in- 
struments he  pretended  to  be  able  to  cure  the  disease 
whenever  it  consisted  in  obstruction  merely,  and  the 
discharge  was  not  much  discoloured.     "  The  first 
of  these,  viz.  the  passage  of  a  small  probe  through 
the  puncta  (says  Mr.  Pott),  has  a  plausible  ap- 
pearance, but  v/ill,  upon  trial,  be  found  very  unequal 
to  the  task  assigned  :  the  very  small  size  of  it,  its 
necessary  flexibility,  and  the  very  little  resistance 
it  is  capable  of  making,  are  manifest  deficiencies  in 
the  instrument  ;  the  quick  sensation  in  the  lining 
of  the  sac  and  duct,  and  its  diseased  state,  are  great 
objections  on  the  side  of  the  parts,  supposing  that 
it  was  capable  of  answering  any  valuable  end, 
which  it  most  certainly  is  not. 

The  next  practice,  deserving  notice,  is  that  of 
Laforest,  who  used  to  introduce  into  the  termina- 
tion of  the  nasal  duct  in  the  nostril  a  probe,  with 
which  he  cleared  away  the  obstruction  in  the  pas- 
sage. He  also  introduced  into  the  same  orifice  a 
curved  tube,  which  was  left  in  the  part  three  or 
four  months,  for  the  purpose  of  employing  injec- 
tions. This  method  was  sometimes  found  not  only 
troublesome  and  difficult,  on  account  of  the  ana- 
tomical varieties,  to  which  the  termination  of  the 
nasal  canal  was  liable,  but  subject  to  frequent 
failures.  Hence,  it  never  gained  many  advocates. 
Of  late,  however,  it  has  found  one  in  M.  Gensou  , 
who,  in  most  cases,  employs  escharotics  through 
the  inferior  orifice  of  the  nasal  canal.  He  filled  it 
in  the  dead  body  with  fusible  metal,  which,  becom- 
ing cold,  formed  a  model  for  probes.  These  are 
bent  nearly  at  a  right  angle,  about  nine  or  ten  lines 
from  their  extremity  ;  and  near  this  curve  there  is 
a  slight  lateral  inflection,  the  direction  of  which 
•  must  be  reversed  for  the  two  nostrils.  This  in- 
flection corresponds  to  the  projection  of  the  nasal 


process  of  the  superior  maxillary  bone.''  (See  Bkl. 
dc  Med.  et  de  CIdr.  t.  viii.) 

Following  up  the  principles  of  Anel,  another 
French  surgeon,  M^jean,  dilated  the  nasal  duct 
with  a  seton,  which  was  drawn  up  into  the  la- 
chrymal sac  by  means  of  a  thread,  first  introduced 
from  the  upper  punctum  lachryraale.  But  it  was 
soon  discovered,  that  what  was  gained  on  one  side, 
was  lost  on  the  other  ;  the  lodgment  of  the  thread 
in  the  lachrymal  duct  for  several  months,  and  the 
irritation  of  its  orifice  in  changing  the  seton  every 
day,  not  only  causing  inflammation  of  the  punctum 
lachryraale,  but  even  such  ulceration  and  cica- 
trices, as  sometimes  destroyed  the  functions  of  the 
parts. 

J.  L.  Petit,  sensible  of  the  inconveniences  of 
Mejean's  practice,  and  disgusted  with  the  barba- 
rous imitation  of  the  ancients  in  cauterising  the 
fistula,  sac,  and  os  unguis,  conceived  that,  instead  of 
these  plans,  or  that  of  perforating  the  os  unguis,  as 
proposed  by  Woolhouse,  it  would  be  better  to  en- 
deavour to  restore  the  natural  passage,  by  remov- 
ing the  obstruction  in  the  nasal  duct,  which  ob- 
struction Petit  regarded  as  the  cause  of  the  disease. 
His  method  consisted  in  opening  the  lachrymal 
sac  with  a  small  bistour\%  introducing  through  the 
wound,  sac,  and  nasal  duct  a  probe,  down  into  the 
nostril,  and  then  using  bougies  for  the  dilatation  of 
the  passage.    Pellier  and  Wathen  recommended 
the  introduction  of  a  metallic  tube  down  the  nasal 
duct,  and  leaving  it  for  a  time  in  that  situation, 
with  the  view  of  preventing  the  duct  from  closing 
again  ;  and  the  use  of  a  canula  was  preferred  by 
Dupuytren. 

Experience  proves  that  a  metallic  tube  will 
not  serve  permanently  for  the  natural  duct  ; 
after  a  few  months  the  tube  gets  out  of  its  place, 
rises  too  high,  or  sinks  too  low,  or  becomes  ob- 
structed. In  some  instances  it  causes  inflam- 
mation ;  and,  in  other  examples,  severe  pain  and 
aching  in  the  corner  of  the  eye,  not  remediable 
unless  the  tube  be  withdrawn.  Mr.  Lawrence 
observes,  that  the  necessity  for  such  removal  is  not 
a  very  rare  occurrence,  as  may  be  inferred  from  the 
circumstance  of  Baron  Dupuytren  having  devised 
means  expressly  calculated  for  the  extraction  of  the 
tube.  {OnBis.of  iheE}/e,^.7U.)  M.  Darcet 
records  twenty-seven  cases  in  which  this  became 
indispensably  necessarJ^  In  some  instances  it  glides 
into. the  nostrils,  and  the  operation  completely  fails. 
M.  Delpech  knew  it  make  its  way  through  the 
roof  of  the  mouth  :  the  operation  of  taking  it  out 
is  worse  than  the  original  one.  (See  A.  Vejpeau, 
Nouv.  Elem.  dc  Med.  Operaioirc,  t.  i.  p.  647.) 

The  desire  of  avoiding  any  puncture  of  the  sac 
has  influenced  many  practitioners  besides  Anel, 
and  given  rise  to  various  ingenious  inventions. 
Thus,  in  1780,  Sir  William  Blizard  proptised, 
instead  of  injecting  water,  to  introduce  quicksilver 
through  a  smiill  pipe,  communicating  with  a  long 
tube  full  of  this  fluid.  The  specific  gravity  of  the 
quicksilver,  when  the  sac  was  distended  with  it,  he 
believed,  would  have  more  power,  than  water 
propelled  through  a  svringe,  to  remove  the  la- 
chrymal obstruction.    (See  FMl.  Trans,  vol.  xx. 

p.  239.)  „. 

The  late  Mr,  Ware,  after  trying  Sir-\\illiam 
Blizard's  plan,  gave  the  preference  to  Anel  s 
syringe,  with  which  he  generally  injected  warm 
water,  through  the  lower  punctum  lachryraale, 
into  the  lachrymal  sac,  and  put  a  finger  over  the 


superior  punctum  to  prevent  the  fluid  from  es- 
caping through  it.  With  his  finger,  lie  also  occa- 
sionally compressed  the  hxchr^'mnl  sac,  in  order  to 
assist  in  propelling  the  water  down  into  the 
nose.  He  sometimes  used  the  injection  thrice 
a  daj',  though,  in  general,  less  frequently. 

"  I  in  general  begin  the  treatment  by  injecting 
some  warm  water  through  the  inferior  punctum 
lachryraale,  and  I  repeat  the  operation  four  or  five 
days  in  succession.     If,  in  this  space  of  time, 
none  of  the  water  pass  through  the  duct  into  the 
nose,  and  if  the  watering  of  the  eye  continue  as 
troublesome  as  it  was  before  the  injection  was 
employed,  I  usually  open  the  angular  vein,  or 
direct  a  leech  to  be  applied  near  the  lachrymal 
sac  ;  adding  here  a  caution,  that  the  leech  be  not 
suffered  to  fix  on  either  of  the  eyelids,  lest  it  pro- 
duce an  extravasation  of  blood  in  the  adjacent 
cells.    About  the  same  time  that  blood  is  taken 
away  in  the  neighbourhood  of  the  eye,  I  usually 
vary  the  injection,  and  try  the  effects  either  of  a 
■weak  vitriolic,  or  anodyne,  lotion.     In  some  in- 
stances, also,  when  I  have  found  it  impossible, 
after  several  attempts,  to  inject  any  part  of  the 
liquid  through    the  duct,  I  have  introduced  a 
golden  probe,  about  the  size  of  a  bristle,  through 
the  superior  punctum  lachrymale,  and  attending 
to  the  direction  of  the  duct,  have  insinuated  its 
exlremity  through  the  obstruction,  and  conveyed 
it  fully  into  the  nose  ;  immediately  after  which 
I  have  found,  that  a  liquid  injected  through  the 
inferior  punctum,  has  passed  without  any  diffi- 
culty :  and  by  repeating  these  operations  for  a 
few  successive  days,  I  have  at  length  established 
the  freedom  of  the  passage,  and  completed  the 
cure.     In  other  instances,  I  have  recommended 
a  strongly  stimulating  sternutatory  to  be  snuffed 
up  the  nose,  about  an  hour  before  "the  time  of  the 
patient's  going  to  rest,  which,  by  exciting  a  large 
discharge  from  the  Schneiderian  membrane,  has 
sometimes  also  greatly  contributed  to  open  the 
obstruction  in  the  nasal  duct." 

When  the  discliarge  was  fetid,  Mr.  Ware  some- 
times found  that  the  zinc  lotion,  injected  into  the 
sac,  quickly  corrected  the  quality  of  the  matter. 

In  a  subsequent  tract,  Mr.  Ware  observes,  that 
if,  after  "about  a  week  or  ten  daj's,  there  be  not 
some  perceptible  advance  towards  a  cure,  or  if, 
from  the  long  continuance  of  the  obstruction, 
there  be  reason  to  fear,  that  it  is  too  firmly  fixed 
to  yield  to  this  easy  mode  of  treatment,  I  do  not 
hesitate  to  propose  the  operation  which  is  now  to 
be  described.  The  only  persons,  with  respect  to 
whom  I  entertain  any  doubts  as  to  the  propriety 
of  this  opinion  are  infants.  In  such  subjects,  I 
always  think  it  advisable  to  postpone  the  operation, 
unless  the  symptoms  be  particularly  urgent,  until 
they  are  eight  or  nine  years  old. 

"If  the  disease  has  not  occasioned  an  aperture 
in  the  lachrymal  sac,  or  if  this  aperture  be  not 
situated  m  a  right  line  with  the  longitudinal  di- 
rection of  the  nasal  duct,  a  puncture  should  be 
made  into  the  sac,  at  a  small  distance  from  the 
internal  juncture  of  the  palpcbra;,  and  nearly  in 
a  line  drawn  horizontally  from  this  juncture  to- 
wards the  nose,  with  a  very  narrow  spear-pointed 
lancet.  The  blunt  end  of  a  silver  probe,  of  a 
size  rather  smaller  than  the  probes  that  are  com- 
monly  used  by  surgeons,  should  then  be  intro- 
duced through  the  wound,  and  gently,  but  steadily, 
I'e  piislied  on  in  the  direction  of  the  nasal  duct 
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with  a  force  sufficient  to  overcome  the  obstruction 
in  this  canal,  and  until  there  is  reason  to  believe 
that  It  has  freely  entered  into  the  cavity  of  the 
nose.  The  position  of  the  probe,  when  thus  intro- 
duced, will  be  nearly  perpendicular  :  its  side  will 
touch  the  upper  edge  of  the  orbit  ;  and  the  space 
between  its  bulbous  end  in  the  nose  and  the  wound 
in  the  skin,  will  usually  be  found,  in  a  full-grown 
person,  to  be  about  an  inch  and  a  quarter,  or  an 
inch  and  three  eighths.  The  probe  is  then  to  be 
withdrawn,  and  a  silver  style  of  a  size  nearly  simi- 
lar to  that  of  the  probe,  but  rather  smaller,  about 
an  inch  and  three-eighths  in  length,  with  a  flat  head 
like  that  of  a  nail,  but  placed  obliquely,  that  it 
may  sit  close  on  the  skin,  is  to  be  introduced 
through  the  duct,  in  place  of  the  probe,  and  to  be 
left  constantly  in  it.  For  the  first  day  or  two  after 
the  style  has  been  introduced,  it  is  sometimes  ad- 
visable to  wash  the  ej^e  with  a  weak  saturnine 
lotion,  in  order  to  obviate  any  tendency  to  inflam- 
mation which  may  have  been  excited  by  the  oper- 
ation ;  but  this  in  general  is  so  slight,  that  I  have 
rarely  had  occasion  to  use  any  application  to  re- 
move it.  The  style  should  be  withdrawn  once 
every  day  for  about  a  week,  and  afterwards  every 
second  or  third  day.  Some  warm  water  should 
each  time  be  injected  through  the  duel;  into  the 
nose,  and  the  instrument  be  afterwards  replaced 
in  the  same  manner  as  before.  I  formerly  used  to 
cover  the  head  of  the  style  with  a  piece  of  adhe- 
sive plaster  spread  on  black  silk,  but  have  of  late 
obviated  the  necessity  for  applying  any  plaster 
by  blackening  the  head  of  the  style  with  sealing 


wax. 

On  first  trying  this  method,  Mr.  Ware  did  not 
expect  any  relief,  till  the  style  was  left  off.  How- 
ever, he  found,  that  the  watering  of  the  eye  ceased 
as  soon  as  the  style  had  been  introduced,  and 
the  sight  became  proportionably  more  useful  and 
strong. 

The  wound  was  only  just  large  enough  to 
admit  the  end  of  the  probe  or  style  ;  and  this  soon 
became  a  fistulous  orifice,  through  which  the  style 
could  be  passed  without  pain. 

Some,  finding  no  inconvenience  from  the  style, 
and  being  afraid  to  leave  it  off,  wear  it  for  years  ; 
many  others  disuse  it  in  about  a  month,  or  six 
weeks,  and  continue  quite  well.  The  ulcerations 
sometimes  existing  over  the  lachrymal  sac,  com- 
monly heal,  as  soon  as  the  tears  can  pass  down 
into  the  nose  ;  but  Mr.  Ware  mentions  two  in- 
stances, in  which  such  sores  did  not  heal  until  bark 
and  small  doses  of  the  bichloride  of  mercuiy,  had 
been  administered.  ' 

Mr.  Travel's  is  strongly  disposed  to  doubt,  whe- 
ther any  permanent  benefit  was  ever  derived  from 
letting  the  style  remain  in  the  passage.  When  an 
abscess  over  the  sac  has  been  opened,  this  gentle- 
man, instead  of  the  introduction  of  a  style  into 
the  ductus  nasalis,  recommends  simply  the  exa- 
mination of  the  duct  with  a  fine  probe.  'If  the 
probe  passes  without  resistance  into  the  nose  the 
case  requires  no  further  operative  treatment  ;  the 
integument  recovers  its  lioalthy  condition  under 
an  emollient  application  ;  the  discharge  gradually 
diminishes  and  the  wound  heals.  If,  on  the  other 
hand,  upon  examination  with  the  probe,  introduced 
through  the  wound  into  the  sac,  resistance  is  of- 
fered to  its  passage  into  tiie  nose,  no  more  favour- 
able opportunity  will  bo  presented  for  overcoming 
such  resistance.   This,  therefore,  should  bo  accom- 
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plished,  but  to  this  the'operative  process  should  be 
limited,  and  the  wound  should  be  suffered  to  heal 
without  further  disturbance.'   When  there  is  what 
Mr.  Travers  terms  a  stricture  in  the  nasal  duct, 
and  the  passage  of  the  probe  is  more  firmly  resisted, 
he  admits  that  some  means  must  be  employed  for 
keeping  tlie  duct  pervious,  after  it  has  been  re- 
opened.  He  never  interferes  with  the  integuments, 
except  in  the  case  of  abscess  discolouring  the  skin, 
and  threatening  to  produce  a  fistula;  and  for  the 
purpose  of  restoring  the  passage,  he  uses  a  set  of 
silver  probes,  about  five  inches  long,  of  various 
sizes,  flattened  at  one  end,  and  slightly  bulbous  at 
the  point.  When  there  is  no  obstruction,  these,  he. 
saj's,  may  be  introduced  with  perfect  facility  from 
either  of  the  puncta  lachryinalia  into  the  nostril. 
'  If  the  punctum  be  constricted,  it  is  readily  en- 
tered, and  dilated  by  a  common  pin;  and  upon 
withdrawing  it,  by  one  of  the  smaller  probes.  The 
direction  and  relative  situation  of  the  lachrymal 
ducts,  the  sac,  and  nasal  canal,  point  out  the 
proper  course  of  the  instrument.    It  is  confirmed 
by  its  advance,  without  the  employment  of  force, 
and  the  sensation  conveyed  by  the  free  and  unen- 
cumbered motion  of  its  point.    Until  the  point  is 
fairly  within  the  sac,  it  is  necessary  to  keep  the  eye- 
lid gently  stretched  and  slightly  everted:  the  upper 
lid  being  drawn  a  little  upward  towards  the  brow, 
the  lower,  as  much  downward  toward  the  zygoma. 
The  point  carried  home  to  the  sac,  and  touching 
lightly  its  nasal  side,  the  lids  maybe  left  at  liberty 
while  a  half-circular  motion  is  performed  by  the 
instrument;  the  surgeon  neither  suifering  the  point 
to  recede,  nor,  on  the  other  hand,  allowing  it  to 
become  entangled  in  the  membrane.    The  probe 
now  rests  in  a  perpendicular  direction,  upon  the 
eyebrow,  towards  its  inner  angle,  and,  in  this 
direction  it  is  to  be  gentlj  depressed,  until  it 
strikes  upon  the  floor  of  the  nostril,  where  its  pre- 
sence is  readily  ascertained  by  a  common  probe 
passed  beneath  the  inferior  turbinated  bone.  The 
probe,  of  smallest  dimensions,  is  of  sufficient  firm- 
ness to  preserve  its  figure  in  its  passage  through  the 
healthy  duct,  but  it  is  too  flexible  to  oppose  any 
considerable  obstruction.    For  the  stricture  of  the 
lachrymal  ducts,  it  is  of  sufficient  strength.  _  Very 
many  cases  of  recent  origin,  and  in  which  the 
stricture  has  no  great  degree  of  firmness  (Mr. 
Travers  says)  are  completely  cured  by  three  or 
four  introductions  of  the  probe  into  the  nostril,  at 
intervals  of  one  or  two  days.    I  have  seldom  met 
with  a  stricture  so  firm  as  nottoyield  to  the  fiill-siJied 
probe.'    When  the  resistance  is  not  altogetlier 
removed  after  this  plan  has  been  tried  some  days, 
Mr.  Travers  introduces  a  style,  having  a  small  flat 
head,  a  little  sloped,  through  the  punctum  lachry- 
male  into  the  nose,  and  leaves  it  in  the  nasal  duct 
for  twenty-four  hours.    If  worn  longer,  he  says, 
that  it  causes  ulceration  of  the  orifice.    A  day  or 
two  is  to  elapse  before  the  style  is  again  introduced, 
which  must  now  be  passed  through  the  other 
lachrymal  duct.    On  the  intervening  days,  tepid 
water  should  be  injected  with  Anel  s  syringe. 
{Sr/mpsis  of  the  Diseases  of  the  Eye,  p.  3G9, 
3' 2,  374.)  ^  .  , 

Supposing  the  nasal  duct  to  be  obliterated,  for 
a  considerable  part  of  its  extent,  by  a  firm  sub- 
stance, what  practice  should  be  followed?  Ought 
the  formation  of  an  artificial  passage  to  be  at- 
tempted ?  On  this  point  modern  practitioners  diflfer; 
but,  as  the  expedients,  adopted  for  this  purpose, 


cannot  be  judged  of  previously  to  their  description, 
it  will  be  better  in  the  first  place  briefly  to  notice 
them.     As  Pott  has  remarked,  the  upper  and 
hinder  part  of  the  lachrymal  sac  is  firmly  attached 
to  the  OS  unguis,  a  small,  and  very  thin  bone,  just 
within  the  orbit,  which  bone  is  so  situated,  that,  if 
it  be  by  any  means  broken  through  the  two  cavi- 
ties of  the  nose  and  orbit  communicate  with  each 
other  ;  consequently,  the  os  unguis  forms  the  par- 
tition between  the  hinder  part  of  the  lachrymal  sac, 
and  the  upper  part  of  the  cavity  of  the  nose  ;  and 
itiis  by  making  a  breach  in  this  partition,  that  the 
formation  of  an  artificial  passage  has  been  at- 
tempted.    In  Pott's  time,  the  cautery  had  long 
been  disuBcd  for  making  an  aperture  in  the  os  un- 
guis, and  various  instruments  were  recommended 
for  this  object,  such  as  a  large  strong  probe,  a  kind 
of  gimlet,  a  curved  trocar,  &c.,  each  of  which, 
says  this  practical  writer,  if  dexterously  and  pro- 
perly applied,  will  do  the  business  very  well :  the 
only  necessary  caution  is,  so  to  apply  whatever 
instrument  is  used,  that  it  may  pierce  through  that 
part  of  the  bone  which  lies  immediately  behind  the 
lachrymal  sac,  and  not  to  push  it  too  far  up  into 
the  nose,  for  fear  of  injuring  the  os  spongiosum 
behind,  while  it  breaks  its  way.     Pott  always 
used  a  curved  trocar,  the  point  of  which  was 
turned  obliquely  downward,  from  the  angle  of  the 
eye,  towards  the  inside  of  the  nose.     The  accom- 
plishment of  the  breach  was  known  by  the  dis- 
charge of  blood  from  the  nostril,  and  of  air  from 
the  wound,  upon  blowing  the  nose. 

As  soon  as  the  perforation  had  been  made,  Pott 
introduced  a  tent  of  lint,  and  afterwards  a  piece  of 
bougie,  or  a  leaden  canula. 

Ware  preferred  a  nail-headed  style,  about  an 
inch  long,  which  was  worn  for  as  long  a  time  as 
was  thought  necessary  to  establish  the  freedom  of 
the  communication. 

Unfortunately  for  the  scheme  of  making  an  arti- 
ficial passage,  nature  was  generally  so  busy,  that 
she  completely  frustrated  the  aim  of  the  surgeon 
by  gradually  filling  up  the  new  aperture  again. 
Hence,  some  practitioners  were  not  content  with 
drilling  a  hole  through  the  os  unguis,  but  actually 
removed  a  portion  of  this  bone,  either  with  the 
forceps  proposed  by  Lamorier  in  1729  (see  Mem. 
de  VAcad.  des  Sciences),  or  with  cutting  instru- 
ments, amongst  which  the  most  celebrated  is  the 
sharp-edged  kind  of  canula  devised  by  Hunter. 
While  this  was  being  applied,  liowever,  it  was 
necessary  to  support  the  os  unguis  with  something 
passed  up  the  nose,  and  a  piece  of  horn  was  found 
to  answer  very  well. 

I  do  not  feel  it  necessary  to  enter  further  into  the 
details  of  these  methods  of  forming  an  artificial 
passage  between  the  lachrymal  sac  and  nostril.  I 
have  never  seen  a  case  in  which  I  should  have 
deemed  such  practice  advisable  ;  and  that  the  ne- 
cessity for  it  must  be  rare,  may  be  inferred  from 
what  Mr.  Travers  has  observed,  viz.  that  he  does 
not  believe  the  perforation  of  the  os  unguis  ever 
really  required.  {Synopsis,  l\-c.,  p.  379.)  Beer's 
remarks  are  also  decidedly  against  the  practice  ; 
for  he  states,  that,  in  order  that  the  new  openmg 
may  not  be  closed  with  lymph,  it  must  be  made 
too  high  up  to  serve  the  purpose  of  a  drain,  throiigli 
which  the  mucus  can  descend  by  its  own  gravity. 
He  has  not  met  with  a  single  case,  either  in  his  own 
practice,  or  amongst  the  patients  whom  he  has  had 
opportunities  of  seeing  under  other  practitioners, 
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had  a  suc- 
cessful result.    On  the  contrary,  in  one  healthy 
lad,  the  operation,  which  had  been  done  by  an  ex- 
perienced surgeon,  was  followed  bj'  the  destruction 
of  the  nasal  process  of  the  upper  maxillary  bone, 
one  of  the  ossa  nasi,  and  all  the  bones  contributing 
to  the  formation  of  the  passage  from  tlie  orbit  into 
the  nose.    (See  Lehre  von  den  Attgenki:  b.  ii. 
p.  182.)    Hence,  Beer  thinks,  that  the  patient 
had  better  either  submit  to  the  inconvenience  of 
being  obliged  to  empty  the  distended  sac  by  pres- 
sure several  times  a  da}^,  or  let  the  cavity  of  the 
sac  be  obliterated  by  means  calculated  to  excite 
the  adhesive  inflammation  in  it.  But  if  the  lachrj*- 
mal  puncta  and  ducts,  as  well  as  the  nasal  duct, 
are  obliterated,  Beer  conceives  that  there  is  no 
alternative;  because,  if  the  cavity  of  the  sac  be  left, 
the  case,  which  he  terms  hydrops  sacculi  lachry- 
malis,  will  ensue,  whenever  the  fistula  is  closed. 

Of  Hernia  and  Hydrops  of  the  Lachrymal  Sue. — 
The  diseases,  described  by  Beer  imder  these  ap- 
pellations, are  not  discriminated  in  this  country, 
although  they  are  characterised  by  widely  different 
symptoms,  and  require  opposite  methods  of  treat- 
ment. In  the  case  of  hernia,  or  simple  relaxation, 
the  lachrymal  sac  forms  a  tumour  which  never 
surpasses  the  size  of  a  common  horsebean,  the  in- 
teguments are  of  their  natural  colour,  the  tumour 
18  soft  and  yielding  to  pressure,  by  which  the  con- 
tents of  the  sac  are  readily  discharged  through  the 
puncta,  or  nasal  duct.  Hydrops  grows  to  the 
size  of  a  pigeon's  egg,  is  purplish  from  the  begin- 
ning, very  hard,  and  incapable  of  being  emptied  by 
the  strongest  pressure.  Hernia  is  cured  by  com- 
pression, and  the  application  of  astringents  to  the 
relaxed  parts  ;  hydrops  requires  the  incision  of  the 
sac.  In  hernia,  the  nasal  duct  is  natural  ;  in  hy- 
drops, it  and  sometimes  the  puncta  are  obstructed. 

StUlicidium  Laehrymarum. — According  to  Beer 
the  valuable  treatise  of  Schmidt  is  the  only  work' 
m  which  the  important  practical  distinction  is 
drawn  between  stillicidium  laehrymarum  and 
epiphora;  the  immediate  cause  of  the  first  com- 
plaint being  some  impediment  to  the  passage  of  the 
tears  from  the  lacus  laehrymarum  into  the  lachrj-- 
mal  sac;  while  the  other  affection  consists  in  a 
redundant  and  extraordinary  secretion  of  the  tears. 
The  curable  form  of  stillicidium,  here  to  be  noticedj 
arises  from  relaxation  of  the  lachrymal  puncta  and' 
canals,  in  consequence  of  previous  "inflammation  of 
the  parts.  The  puncta  are  widely  open;  but,  in 
other  respects,  have  qnite  a  natural  appearance. 
When  touched  with  Anel's  probe,  they  do  not 
contract,  as  in  the  healthy  state.  The  tears,  which 
from  time  to  time  fall  over  the  cheek,  are  not  in 
considerable  quantity,  only  trickling  from  the  inner 
eanthus  by  drops  at  intervals;  and  the  nostril  on 
the  affected  side  is  found  to  be  rather  drier  than 
natural. 

Erysipelatous  inflammation  of  the  eyelids  and 
parts  over  the  lachrymal  sac,  and  the  purulent 
kinds  of  ophthalmia,  frequently  cause  this  sort  of 
stilliciduim.  Ihe  latter  cases,  indeed,  the  more 
readily  produce  the  disorder,  inasmuch  ns  the 
semilunar  fold  of  the  conjunctiva  is  relaxed  and 
swelled,  so  as  to  push  the  puncta  out  of  their  right 
position  for  the  due  performance  of  the  absorption 
of  the  tears,  and  obstruct  this  function  more  than 
would  be  the  ca.se  ,f  the  diminished  action  of  those 
orifices  and  the  lachrymal  ducts  were  the  only 
thing  concerned.  •' 
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Beer  delivers  an  exceedingly"  favourable  pro- 
gnosis, observing,  that  the  complaint  often  disap- 
pears of  Itself  on  the  approach  of  warm  dry  weather 
and  may  be  readily  cured,  by  means  of  astringents'. 
Amongst  other  remedies  specified  by  this  authorj 
I  need  only  mention  a  solution  of  the  sulphate  of 
iron,  to  which  a  small  quantity  of  camphorated 
spirit,  or  tincture  of  opium,  has  been  added.  It  is 
to  be  dropped  out  of  a  pen  into  the  inner  angle 
frequently  in  the  course  of  the  day,  the  patient 
lying  upon  his  back  for  some  time  after  each  appli- 
action,  so  as  to  let  the  remedy  have  more  effect 
upon  the  parts.  (See  Lehre  von  den  Auaetikr. 
b.  ii.  p.  41— 43.) 

Mr.  Travers  mentions  a  constricted  state  of  the 
lachrymal  puncta  and  canals,  which  is  curable  by 
the  introduction  of  a  small  probe.  {Synopsis,  ^c, 
p.  366.)  All  modem  writers  agree,  that  the  obli- 
terated puncta  and  canals  can  never  be  restored. 

[The  following  remarks  of  Mr.  Bowman  (taken 
from  the  Ophthalmic  Hospital  Reports,  October 
1857  and  January  1858)  contain  everything  new 
which  has  been  introduced  into  this  branch  of 
surgerj'.  «  In  the  Medical  and  Chirurgical  Trans- 
actions for  the  year  1851  is  a  paper  on  a  new 
method  of  treating  certain  cases  of  epiphora,  in 
which  I  showed  the  advantages  of  laying  open 
the  lachrymal  puncta,  on  the  side  toward's  the  con- 
junctiva, when  they  had  become  everted  and  drj-, 
thus  carrying  backwards  the  orifice  to  a  point  where 
the  tears  could  enter  the  canal.  Of  this  method 
I  shall  only  say  that  subsequent  experience  has 
confirmed  my  opinion  and  rendered  this  the  estab- 
lished practice, 

_  Both  before  and  since  the  above  date,  my  atten- 
tion  has  been  largely  given  to  the  treatment  of 
lachrymal  obstructions— on  account  of  their  fre- 
quency, their  intractable  and  obstinate  nature,  and 
the  exceedingly  unsatisfactory  results  of  the  modes 
of  treatment  in  common  use.  Indeed,  from  the  pecu- 
liar and  complex  construction  of  the  parts  concerned, 
Irom  their  small  size  and  tortuous  disposition, 
there  18  no  subject  in  the  whole  range  of  surgerv 
which  has  been  more  troublesome  to  our  predeces- 
sors or  that  more  invites  the  study  of  those  who 
would  lain  leave  science  more  advanced  than  thev 
found  It.  •' 

As  if  to  sum  up  the  difficulties  which  sur- 
round the  cure,  or  even  relief,  of  the  more  serious 
cases  of  chronic  obstruction  of  the  sac,  there  has 
arisen  within  a  few  years  the  practice  of  layinjr  it 
open  from  top  to  bottom,  and  altogether  destrovin^ 
It  with  the  heated  iron,  a  plan  said  to  be  effectual! 
but,  if  so,  by  the  more  complete  closure  and  ob- 
literation of  the  organ  diseased."  (See  below 
treatment  of  Mr.  Desmarres.)  "  I  would  now  re! 
ler  to  cases  ol  chronic  inflammation  of  the  sac 
with  mucus  or  pus,  or  both  at  once,  or  at  diill-rcnt 
times,  occupjniig  its  cavity,  either  impacted  there 
or  discharging  more  or  less  freely  under  pressure' 
either  forwards,  into  the  nose  by  the  nasnl  duct  or 
backwards,  on  to  the  eye,  through  one  or  both  of 
the  eanaliculi. 

The  various  expedients  hitherto  in  use  for  re- 
lieving this  condition,  without  inserting  n  style  or 
tube  through  the  skin  into  the  sac  and  down  the 
nasal  duct,  to  be  worn  for  a  certain  time,  maybe  said 
to  have  signally  failed,  though  occasionally  attended 
by  jiartial  or  temporary  benefit.  Such  expedients 
are  leeches,  blisters,  injections  of  warm  water  or 
various  astringents,  the  frequent  passing  of  s„ch 
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hair  probes,  as  the  puacla  will  admit,  together  with 
suitable  constitutional  treatment.  The  inflamma- 
tion in  those  cases  often  varies  in  intensity,  sub- 
siding and  reappearing,  and  such  subsidiarj'  means 
do  often  add  to  comfort.  The  patient,  too,  by 
frequently  pressing  out  the  mucus,  may  often  suc- 
ceed in  abating  his  annoyance  and  keeping  it  in 
check.  But,  nevertheless,  it  almost  always  happens 
that  the  distress  continues,  and  is  very  apt  sooner 
or  later  to  end  in  abscess. 

The  insertion  of  a  style  or  tube  through  an 
opening  made  in  front  of  the  sac  below  the  tendo 
oculi,  has  been  the  last  and  common  resource  in 
obstinate  cases,  where  the  disease  has  worn  out  the 
■  patience  of  the  suiTerer  and  the  surgeon.  It  is  an 
expedient,  so  objectionable  in  itself,  as  never  to  be 
resorted  to  till  the  last  moment.  It  is  unsightl)--, 
especially  in  females;  it  is  painful,  and  the  patient 
has  constantly  to  wipe  away  the  discharge  escaping 
by  the  orifice.  The  puncture  made  to  admit  the  style 
is  also  frequently  followed  by  the  formation  of  an 
abscess  outside  the  sac,  spreading  under  the  orbicu- 
laris muscle  and  apt  to  grow  into  that  serious  com- 
plication, a  sinuous  ulcer,  for  the  cure  of  which 
free  division,  and  sometimes  excision,  of  the  over- 
lying skin  is  necessary.  During  several  years,  in 
which  I  was  in  the  habit  of  using  the  style,  I  studied 
its  inconveniences  and  devised  a  remedy  for  some 
of  them.  In  particular,  I  found  it  desirable  to 
make  the  first  opening  large  enough  to  allow  of  the 
free  escape  of  the  discharges  from  the  sac,  by  the 
side  of  the  neck  of  the  style;  for,  if  the  orifice 
were  made  too  small,  an  abscess  between  the  sac 

and  the  skin  was  very  prone  to  follow.    But  this 

large  preliminary  opening  was  apt  to  allow  the  head 

of  the  style  to  bury  itself  in  the  sac,  an  inconveni- 
ence not  always  obviated  by  a  thread  secured  by 

plaster  to  the  forehead,  and  I  therefore  came  to 

use,  in  the  first  instance,  a  style  so  long  as  to  rest 

on  the  floor  of  the  nose,  while  the  head  just  stood 

outside  the  orifice  in  the  skin.    The  length  was 

adapted  in  each  case  to  the  requisite  depth  of  the 

parts,  ascertained  by  a  probe,  the  styles  being  made 

of  extreme  length  and  shortened,  at  the  moment, 

by  cutting  pliers,  and  the  lower  end  smoothed  on  a 

hone.  As  the  inflammation  following  the  -puncture 

subsided,  and  the  orifice  gradually  contracted  with 

the  progress  of  the  cure,  the  length  of  the  style 

was  from  time  to  time  diminished,  so  as  to  keep 

the  head  upon  the  skin.  But  I  have  now  in  ordi- 
nary cases  altogether  abandoned  the  use  of  the 

style  inserted  by  the  skin.    It  is  found  necessary, 

by  those  who  use  the  style,  to  continue  it  for  pe- 
riods varying  from  six  weeks  to  six  months,  and 

some  patients  seem  to  wear  it  permanently.  It  the 

condition  of  the  parts  allows  of  its  removal,  either 

the  orifice  heals  or  remains  fistulous.    11  it  heals, 

and  a  relapse  of  the  sac  inflammation  occurs  (no 

unusual  thing)  the  whole  process  has  to  be  repeated: 

a  fistulous  opening  is  a  continual  annoyance,  ine 

expedient  to  which  some  surgeons  have  been  lea 
of  introducing  a  style  or  tube  by  the  sk.n,  and 
burying  it  in  the  sac  and  nasal  duct,  '''^ 
skin  over  it,  has  been  an  attempt  to  escape  f  o  n 
■  the  annoyances  of  the  external  openmg,  b  it  sud 
nietallic  substances  usually  act  sooner  or  later  a 
foreign  bodies,  causing  abscess  and  the  utmost 
difficulty  in  extracting  the  oftendn.g  cause.  Ut 
this  I  have  had  several  examples.  .  ,  ,  , 
The  inconveniences  of  the  style  are  indeed  such 
that  it  is  seldom  resorted  to  till  the  lust  moment, 


when  pus  has  formed  in  the  sac,  or  perhaps  an 
abscess  is  threatening  or  has  burst,  the  surgeon  and 
patient  being  almost  equally  unwilling  to  have  re- 
course to  it,  and  wasting  their  time  on  the  temporising 
and  palliative  measures  first  alluded  to,  which  sel- 
dom efltect  a  cure,  or  do  more  than  keep  the  annoy- 
ance in  check. 

Influenced  by  these  considerations,  and  having 
in  view  the  perfectly  innocent  result  of  laying 
open  the  punctum  where  it  was  everted,  I  began  as 
early  as  1851,  to  slit  it  up  as  far  as  the  caruncle 
in  all  cases  of  lachrymal  obstruction,  and  have 
since,  by  degrees,  arrived  at  a  method  of  treating 
almost  all  such  obstructions  without  opening  the 
skin  at  all.  In  fact,  I  have  found  it  possible  to 
treat  the  greater  number  of  cases,  mechanically, 
through  the  upper  or  lower  canaliculus  thus  opened 
at  the  punctum,  by  passing  probes  of  suitable  size 
downwards  into  the  nose,  thus  commanding  the 
entire  length  of  the  passages,  and  not  being  limited, 
as  by  the  old  method  of  the  style,  to  occlusions 
of  the  nasal  duct.  In  this  way  I  have  arrived  at 
some  facts,  not  previously  ascertained,  as  to  the 
history  of  these  obstructions,  and  have  adapted  the 
treatment  to  them  respectively.  I  have  avoided 
the  inconveniences  of  the  opening  in  the  skin,  and 
have  established  at  the  very  commencement  of  the 
treatment  a  permanent  opening,  unseen  and  at- 
tended by  no  inconvenience,  through  which  the 
use  of  the  treatment  by  probes  can,  at  any  time, 
be  at  once  resumed  in  the  event  of  relapses. 

In  the  course  of  my  investigations,  I  have  kept 
constantly  in  view  the  analogy  of  these  obstructions 
with  those  of  the  urinary  passages;  they  are  in 
many  respects  closely  allied  and  mutually  illus- 
trative; and  I  have  borrowed  from  our  experience 
of  urethral  strictures,  some  hints  applicable  to  the 
treatment  of  those  of  the  tear-ducts.  Before  the  pro- 
posal to  slit  up  the  punctum,  some  anatomists  may 
have  been  aware  that  the  canaliculi  were  capacious 
ducts,  large  enough  to  admit  an  ordinary  probe ; 
but,  certainly,  surgeons  took  no  account  of  that 
important  fact.  They  have  been  syringed,  and 
probes  have  been  passed  down  them  (I  had  done  it  a 
hundred  times  myself),  but  the  instruments  era- 
ployed  were  only  such  minute  ones  as  the  puncta 
would  admit,  namely,  of  the  size  of  a  horse-hair. 
It  m.ay  be  even  true  that  such  probes  have  been 
passed  into  the  nose,  but  their  effect,  even  then, 
can  have  been  only  such  as  would  be  produced  on 
an  urethral  stricture,  if  the  surgeon  were  restricted 
to  the  use  of  the  smallest  urethral  bougie  ;  they 
may  have  passed  the  stricture,  but  can  have  done 
little  to  dilate  or  cure  it. 

When  I  first  began  to  slit  up  the  puncta  I 
became  aware  that  the  canaliculi  were  naturally 
oapacious  enough  to  admit  a  probe  of  one-twentieth 
of  an  inch  diameter  or  more,  and  finding,  not  un- 
frcquently,  that  strictures  existed  in  the  canalicub, 
sometimes  about  the  middle,  but  oftener  close  to 
the  sac,  I  had  a  series  of  probes  constructed,  reach- 
ing from  a  fine  hair-probe  (No.  1 )  to  one  of  one- 
twentieth  of  an  inch  diameter  (No.  6).  For  con- 
venience in  use,  I  have  three  probes,  the  six  ends 
of  which  give  the  six  sizes  required,  and  the  larger 
of  which  are  so  bent  as  to  facilitate  their  passage 
through  the  nasal  duct,  as  hereafter  to  be  noticed. 

In  the  great  majority  of  cases  of  sac-obstruction, 
a  simple  epiphora  precedes  for  a  considerable  period 
the  more  inflammatory  stages;  there  is  regurgitation 
only  of  tears  at  first,  afterwards  of  mucus  and  of 
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pus  ;  the  two  latter  being  often  rather  sudden  in 
their  appearance,  and  often  following  immediately 
on  a  cold  or  catarrh  or  some  stomach-derangement. 
The  moment  the  secretions  from  the  lining  of  the 
sac  become  too  thick  to  escape  easily,  either  through 
the  canaliculi  or  nasal  duct,  they  appear  at  once  to 
aggravate  the  inflammation  hy  mechanical  disten- 
sion ;  and  I  was  enabled  to  assign  much  benefit  to 
the  opening  of  the  punctum,  merely  on  the  ground 
of  the  greatly  increased  facility,  with  which  the 
discharge  could  then  escape  on  to  the  eye,  either 
spontaneously  or  on  slight  pressure.  The  punctum 
too,  having,  no  doubt,  the  attributes  of  a  spliincter, 
is  often  highly  sensitive,  and  its  lips  turgid  and 
angry,  when  the  passages  are  inflamed  ;  and  great 
immediate  relief  to  the  whole  disease  seems  often 
to  follow  its  division — much,  perhaps,  of  the  same 
kind  as  that  which  follows  the  division  of  the 
sphincter  ani  in  irritable  fissure  of  the  rectum. 

The  punctum  is  most  conveniently  slit  up  as 
follows: — 

The  patient  sits  in  a  chair  and  leans  the  head 
against  the  chest  of  the  siu-geon,  who  stands  behind 
and  bends  over.    For  dividing  e.  a.  the  left  lower 
punctum,  the  ring  finger  of  the  Mt  hand  is  placed 
on  the  skin  over  the  lower  edge  of  the  orbit  and 
fixes  it  there,  while  tightening  or  relaxing  the 
lower  canal  by  a  sliding  movement  of  the  skin 
upon  the  bone,  the  punctum  being  at  the  same 
time  everted.    The  right  hand  now  inserts  the 
No.  1  probe  while  the  canal  is  relaxed,  and  then 
places  the  probe  between  the  hinder  finger  and 
thumb  of  the  left  hand,  which  holds  it  in  the  canal, 
and  further  everts  the  punctum  by  turning  the 
probe  downwards  on  the  cheek,  while  the  ring 
finger  stretches  and  fixes  the  canal  by  a  sliding 
movement  of  the  skin  outwards,  toward  the  malar 
bone.     A  fine,  sharp-pointed  knife  held  in  the 
right  hand  now  slits  up  the  canal  on  the  everted 
conjunctival  aspect,  from  the  punctum,  as  far  as  the 
caruncule,  and  the  probe  is  raised  on  its  point  out 
of  the  canal,  to  make  sure  that  the  edge  of  the 
punctum  has  not  escaped  division.  Care  should  be 
taken  not  to  slope  this  little  incision  obliquely 
th  rough  the  tissues  it  severs,  as  there  is  then  a 
broader  surface  exposed  and  greater  chance  of 
union  by  the  first  intention.    To  avoid  this,  it  is 
in  all  cases  desirable  to  pass  a  probe  across  the  line 
of  incision,  on  each  of  the  few  ensuing  days,  to 
break  through  the  adhesions  if  they  form,  and  to 
secure  patency.    If  the  punctum  is  slit  up  when 
already  inflamed  and  discharging  pus,  there  is 
much  less  disposition  to  this  primary  union  than 
when  it  is  done  for  simple  epiphora. 

Having  slit  up  one  or  both  punctn,  as  may  seem 
desirable,  the  canals  are  at  once  probed  to  ascer- 
tain whether  they  are  of  full  size.  Where  the 
muds  of  the  sac  regurgitate  towards  the  eye,  there 
is  usually  no  contraction  that  may  not  be  at  once 
overcome  by  a  full-sized  probe  (No.  6):  but  it  is 
well  to  have  noted  beforehand,  whether  regurgita- 
tion occurs  from  both  puncta,  and  in  the  first  in- 
stance to  be  content,  in  ordinary  cases,  with  slitting 
up  the  lower  punctum,  inasmuch  as  this  usually 
suffices  for  the  cure,  and  it  is  through  this  that  the 
passages  can  be  most  conveniently  probed  in  their 
whole  extent,  down  to  the  nose. 
_  In  examining  the  canal  for  stricture,  some  expe- 
rience and  tact  are  requisite  to  avoid  errors,  just  as 
in  the  examination  of  urethral  strictures.   The  iii- 
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strument  should  be  handled  very  delicately,  and 
the  probe  held  by  the  surgeon  in  the  same  way  as 
when  the  puncta  have  to  be  slit,  and  he  should  of 
course  have  in  his  mind's  eye  at  the  moment  the 
anatomy  of  the  parts  with  which  he  is  dealing— no 
force  should  be  used.    If  No.  6  will  not  pass,  No. 
4  or  No.  2  may  be  tried,  and  if  these  fail,  it  is 
better  to  postpone  further  proceedings,  till  a  few 
days  have  elapsed  and  the  slit  in  the  canal  is  per- 
manently established.    Speaking  loosely  of  the 
general  result  of  a  great  many  cases,  I  may  say 
that  I  have  not  found  any  stricture  in  the  canals 
in  more  than  one-fourth,  and  that  the  common  situ- 
ation of  the  stricture  has  been  close  to  the  sac, 
less  frequently  about  the  middle  part  of  the  canal. 
The  stricture  of  the  middle  parts  is  commonly  in 
old  cases,  where  there  is  rigid  thickening  of  the 
coats,  and  probing  by  instruments  successively 
larger  suffices  to  dilate  it.    The  canal  should  be 
stretched  lengthwise  as  the  probe  reaches  it,  as  its 
passage  is  thereby  facilitated;  for  it  is  easy  to  fold 
the  canal  before  the  point  of  the  probe.  The 
greatest  care  is  to  be  taken  to  proceed  gently  and 
not  too  rapidly;  as,  if  a  false  passage  be  formed 
and  the  wall  of  the  canal  torn,  the  injured  part  is 
liable  to  become  more  rigidly  occluded. 

If  the  exploratory  probe  is  arrested  at  the  point, 
where  the  canals  coalesce  and  join  the  sac,  the  fact 
may  be  known,  by  noticing  that  the  skin  near  the 
tendo  oculi  is  moved  when  the  probe  is  moved  and 
an  elastic  resistance  is  experienced;  whereas,  if  the 
probe  has  entered  the  sac,  it  hits  against  the  inner 
bony  wall,  and  the  skin  is  motionless.  Where  the 
sac  is  not  distended,  attention  to  this  point  is  par- 
ticularly necessary,  and  it  is  also  requisite  that 
the  canal  should  be  held  on  the  stretch  by  the 
finger  on  the  cheek,  otherwise  the  outer  wall  of  the 
sac  may  be  pressed  against  the  inner,  and  give  a 
wrong  indication,  for  the  opposite  walls  are  very 
near  each  other.  Care  must  also  be  taken,  when 
an  obstacle  is  encountered,  to  turn  the  point  of  the 
probe  in  different  directions,  urging  it  gently  for- 
wards in  each,  for  otherwise  it  may  merely  be 
caught  in  a  fold  of  membrane  at  the  orifice  of  tlie 
sac.  If  there  is  decided  obstruction  still,  the  probe 
may  be  forced  here,  and  if  it  does  not  then  at  once 
pass  into  the  sac  (and  particularly  if,  the  sac  being 
distended,  there  is  no  regurgitation  by  the  canal) 
I  have  recourse  to  the  canula  lancet  described  in 
the  Annules  d'Ocuiislique  of  185S-G,  and,  after 
piercing  the  obstruction,  immediately  pass  the 
largest-sized  probe  (No.  6). 

Such  strictures  of  the  canals,  when  once  they 
admit  a  No.  6  probe,  are  treated  by  its  repeated 
use  at  suitable  intervals,  in  conjunction  with  the 
treatment  of  the  passages  below,  and  therefore  they 
need  not  be  further  separately  dwelt  upon. 

I  have  now  to  describe  the  subsequent"  steps  of 
the  treatment.  In  all  cases  I  prepare  to  explore 
the  nasal  duct,  by  pushing  down  the  No.  6  probe 
into  the  nostril.  When  the  sac  discharges  pus  or 
mucus,  this  always  has  to  be  done  again  and 
again,  in  order  thoroughly  to  open  the  duct,  and 
even  where  the  sac  is  not  inflamed,  it  is  satisfactory 
to  have  passed  the  probe  once. 

The  passage  of  a  probe  or  style  in  the  old 
method,  through  an  orifice  in  tlie  skin,  is  not 
always  an  easy  task.  There  is  frequently  a  firm 
closure  of  the  nasal  duct,  requiring  the  use  of  con- 
siderable force  to  overcome  it,  and  a  surgeon  with- 


174  LACHRYMAL  ORGANS,  DISEASES  OF 

out  experience  ia  apt  to  be  timid,  or  to  make  pressure 
in  a  false  direction.  In  fact,  witli  the  old  style 
or  probe,  which  was  always  straight,  it  was  often 
impossible  to  iind  the  lower  orifice  of  the  sac,  and 
the  rude  force  exerted  was  apt  to  make  the  end  of 
the  style  scrape  the  surface  of  the  bone  and  detach 
the  membrane  from  it.  When  the  probe  is  intro- 
duced in  ray  method,  from  the  canal,  it  enters  the 
sac  behind  the  tendo  oculi,  and  is  in  a  better 
position  for  finding,  as  it  were,  the  orifice  of  the 
nasal  duct.  But  to  make  this  proceedmg  as  easy 
as  possible,  I  have  my  larger  probes  (Nos.  5  and  6, 

which  are  the  only  ones  used  for  this  purpose) 
slightly  curved  at  each  end  in  two  diiferent  direc- 
tions, within  the  terminal  inch  or  inch  and  a  half, 

while  the  central  part  (or  that  held  by  the  finger 

and  thumb)  is  straight,  and  they  are  cylindrical  in 

their  whole  length.    The  eflFect  of  this  is,  that 

when  the  probe  is  inserted  into  the  sac,  and  brought 

into  a  vertical  position,  a  slight  rotation  of  it  on 

its  long  axis  makes  the  lower  point,  which  is  in 

search  of  the  orifice  of  the  duct,  describe  a  small 

circle ;  and  by  slightly  varying  the  inclmation  of 

the  probe,  and  making  gentle  pressure  at  the  same 

time,  with  slight  rotation,  the  point  never  fails  to 

enter  the  duct.    The  right  and  left  probes  have 

opposite  curves,  to  suit  the  inclination  of  the  duct 
The  probe  is  known  to  have  entered  the  nostril 

by  the  depth  to  which  it  has  passed,  compared 

with  the  external  position  of  the  nostril,  and  also 

by  its  coming  in  contact  with  the  floor  of  the  nose. 

It  is  allowed  to  remain  there  for  a  few  minutes,  or 

is  immediately  withdrawn  according  to  circum 

stances.  .  . 

In  an  ordinary  case  of  chronic  inflammation  ot 
the  sac,  I  consider  the  cure  well  begun,  and  often 
half  accomplished,  as  soon  as  a  full-sized  probe  has 
thus  passed  into  the  nose  through  the  whole  course 
of  the  natural  channels.  To  repeat  the  probing  is 
a  very  simple  process,  the  enlarged  punctum  being 
always  ready  to  admit  it,  and  the  proceeding  being 
usually  more  easy  each  time  it  is  practised.  I  re- 
peat the  probing  every  day,  every  other  day,  every 
three  or  four  days,  or  every  week,  according  to  the 
progress  of  the  case,  and  accidental  circumstances. 
It  usually  becomes  at  once  easy  for  the  patient  to 
press  mucus  or  pus  from  the  sac,  as  it  is  secreted, 
both  by  the  canaliculus  and  nasal  duct;  he  is  en- 
joined to  do  this  very  frequently,  and  hot  fomen^^ 
tations  are  used  if  required.  It  is  common  to  find 
in  a  few  days,  that  no  more  pus  is  formed,  and  in 
a  few  weeks  that  mucus  ceases  to  accumulate.  In 
many  cases  the  relief  to  the  epiphora  is  immediate 
and  the  patients  are  made  at  once  much  more  com 
fortable,  losing  all  that  distress  that  has  been  occa 

sioned  by  the  distension  of  the  cavity  of  the  sac, 

and  the  congestion  of  its  lining  membrane.  _ 
Rather  more  than  a  year  ago,  I  contrived  a 

mode  of  inserting  a  style  by  the  canaliculus  and 

leaving  it  for  a  certain  time  in  the  passages,  in 

order  to  open  them  on  the  principle  of  the  old 

style.  The  style  was  made  to  taper  rather  sud- 
denly at  one  end,  and  it  was  bent  at  about  a  right 

angle,  so  that  the  thick  part  should  be  placed  ve  - 

tictli;  in  the  sac  and  nasal  duct,  and  the  t  un  pa  t 

horizontally  in  the  canal.    The  length  of  the  thick 

part  was  adapted  in  each  case  by  the  surgeon,  so 

as  to  extend  from  the  point  at  which  the  canal 

enters  the  sac  downwards  as  far  as  the  floor  ot  the 

nostril,  on  which  it  rested,  being  thereby  prevented 

from  falling  too  low  and  burving  itself  out  ot  sight 


The  proper  length  was  ascertained  previously  by 
measurement  by  a  probe.  The  horizontal  part  was 
in  like  manner  adapted  to  reach  to  a  point  of  the 
canal  midw.iy  between  the  caruncle  and  the 
punctum,  and  a  bend  was  given  to  it,  making  it 
lie  exactly  within  the  canal,  concealed  from  view 
in  the  channel  formed  by  the  slitting  up  of  that 
passage.  The  material  was  silver,  and  the  ends, 
after  being  cut  to  the  requisite  length,  were  care- 
fully rounded,  and  the  thin  one  tipped  with 
sealing-wax. 

These  bent  styles,  when  suitably  adjusted,  I 
found  could  be  generally  worn  with  very  little  in- 
convenience for  a  few  days,  and  admitted  of  being 
readily  removed  and  re-inserted,  and  I  still  employ 
them  when  the  stricture  is  dense  and  obstinate, 
or  when  a  rapid  opening  of  it  is  required.  But 
they  sometimes  occasion  trouble  and  become  a 
source  of  irritation,  and  they  may  even  produce 
ulceration  of  a  portion  of  the  canal,  if  badly  fitted 
or  if  left  in  too  long — as,  for  example,  when  the 
patient  has  absented  himself  during  the  treatment. 
I   therefore,  prefer  to  treat  the  obstructions  in 
almost  all  cases  by  the  intermittent  use  of  the 
probe,  as  already  described,  and  especially  as  the 
results  of  that  method  are  so  satisfactory.    I  do 
not  recommend  the  bent  styles  for  general  adoption. 
In  speaking  of  the  rapid  relief  or  ease  of  cases  thus 
treated,  I  must  not  omit  to  say,  that  of  course  I  do 
not  neglect  such  general  and  local  means  as  are 
familiar  to  all,  and  which  were  at  first  enumerated. 
They  are  useful  as  aids,  but  without  the  sur- 
gical interference  would  be  unavailing.    Nor  do 
I  wish  to  have  it  thought  that  all  cases  get  well 
at  the  same  rapid  rate,  or  that  relapses  never  occur. 
Unfortunately  these  cases  of  obstructed  ducts  gene- 
rally occur  in  subjects  more  or  less  debilitated, 
scrofulous,  or  otherwise  unhealthj-,  and  there  may 
be  complications  of  disease  of  neighbouring  parts, 
or  of  the  Schneideiian  membrane.    But  all  these 
inconveniences  belong  to  the  old  method  even  more 
than  to  mine,  the  advantage  of  which  is,  as  I  con- 
ceive, that  it  effects  the  opening  of  the  passages  in 
the  most  simple  way  conceivable,  and  with  the 
least  possible  interference  with  the  natural  struc- 
tures.  It  therefore  seems  preferable,  not  merely  in 
itself]  but  also  inasmuch  as  it  is  able  to  be  employed 
in  the  required  degree  and  extent,  and  in  that 
only,  at  a  period  of  the  disease  however  earl)-,  and 
under  all  contingencies  of  relapse;  and  therefore,  if 
generally  adopted,  it  may  bo  expected  to  alleviate 
the  severity  and  diminish  the  number  of  these 
distressing  "affections,  which  have  been  hitherto 
hardly  less  troublesome  to  the  surgeon  than  to 
the  patient. 

I  must  also  state  that  there  are  cases  of  an  ag- 
gravated nature,  which  have  passed  beyond  the 
stages  at  which  the  above  simple  treatment  is 
available—"  where  abscess  has  formed,  where  the 
sac  has  enormously  dilated  and  thickened,  where 
bono  is  diseased,  where  styles  have  been  previously 
worn,  and  fistulous  orifices  exist.  My  hope  is, 
that  such  cases  will  gradually  now  become  less 

frequent."  ,  ,  ,  . 

"  To  facilitate  the  slitting  up  of  the  pimctnm,  a 
minute  director  mav  be  substituted  with  advant.nge 
for  No.  1  probe.  It  has  been  made  by  Mr.  ^^  eiss 
at  the  suggestion  of  Mr.  Critchett,  and  consists  of 
steel  coated  with  gold  by  the  electrotype  process. 
It  is  sufficiently  thick  in  the  stem  to  give  it  firm- 
ness, and  one  end  is  reduced  to  a  very  fine  size, 
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and  grooved  to  within  a  line  of  the  extienuty, 
which  is  of  the  size  of  No.  1  probe.  It  is  used  in 
the  way  described  above. 

I  may  take  this  opportunity  of  saying  once 
again,  how  cautious  it  is  nccessar}'-  to  be  in  the 
manipulations  upon  the  canaliciili,  particularly 
when  they  are  the  seat  of  stricture,  and  how  desi- 
rable to  proceed  gradually  from  one  step  to  another, 
not  neglecting  subsidiary  points  of  treatment.  I 
may  also  state  that  when  one  canaliculus  is  stric- 
tured  and  the  other  open,  I  prefer  to  proceed  with 
the  treatment  of  the  sac  and  nasal  duct  through 
the  open  canaliculus,  leaving  the  other  alone;  for°a 
stricture  of  one  canaliculus  is  often  for  itself  insuf- 
ficient to  cause  any  epiphora,  and  if  the  sac  inflam- 
mation and  the  stricture  of  the  nasal  duct  can  be 
cured  by  probes  conveyed  through  the  open  canali- 
culus, the  patient  is  relieved  effectually,  even 
should  the  other  remain  strictured,  which"it  often 
does  not.  In  such  instances,  however,  I  always 
slit  up  both  puncta." 

_  Mr.  Bowman's  treatment  of  lachrymal  obstruc- 
tions is  the  one  generally  employed.  Cauterization 
of  the  lachrymal  sac  with  the  actual  cautery  (/)/ 
Desmarres'  method,  pp.  393-414,  vol.  i.  ed.  2)  has 
been  tried  in  some  forty  cases,  none  of  which  were 
satisfactorily  cured.]    C.  Bader. 
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Svo^wferis'ls  '  V°"ir""  ^"S^fkrankheiten.  b.ii. 
?)is:oY"tl"eExi?eliJ,  vl^^^of^A'^^^^^^ 
8vo.  Loncl.  1819  ;  an<l  in  TreatLe  on  Ws^^fthP*^!";;!' 


Diseases  of-theEyej^-.  ^^i-i^^^  l^^^^A^^ 
W.  Lawrence,  on  Dis.  of  the  Eye,  chap.  29  svo 
Lend.  1833.  R.  Middlemore,  on  Uis.  of  the  Eve' 
chap.  22.  vol.  11.  8V0.  Lond.  1835.  Ph.  v.  I 
ueber  die  steinig-en  Concretionen  der  Thrdnen' 
flussig-keit,  in  Journ.  fur.  Chirurgie  von  C.  Graefe 
b.  1.  p.  IC3.  8vo  Berlin,  1820.  M.  le  Baron  Dimu,/'. 
ireu,  in  Legons  Orales  de  Clinique  Cliir.  t.  iii.  art  ') 
8vo.  Pans.  1833.  Mackenzie,  on  the  Diseases  of  the 
iiye,  ed.  i.  1854.  Desmarres/rraite  Thdorique,  etc.. 
n  -  Ophthalmic  Hospital  Reports,  1855  . • 

Bowman,  Med.  Chir.  Trans.  1851,  and  Ophthalmic 
Hospital  Reports,  set  1857,  and  Jan.  1858.J 


See  M6m.  de  I'Aead.  de  Chir.  t.  v.  edit.  12mo.,  in 
which  are  several  essays  on  fistula  lachrymalis:  viz. 

•  one  hyM  Bnrdenave,  entitled  "  Examen  des  R(?flex- 
I  ions  Critiq.jes  de  M.  Molinelli,  insdr^es  dans  les 

•  51  SJ"         '^"^''JtPl  de  Boloffne,  centre  le  M^moire 
1     A^f,'}'  ^Yl?  l^achryraale,  insert  parmi 

'1^"^  ^oy^'^  ''fs  Sciences  des  Paris,  annde 

■  T„.2^'^  ^  Methode  de  trailer  les  Maladies  du  Sac 
'  Prvm'il^^.l'  a"°.1?"!,^?'  commun^ment  Kistules  La- 
crymales."  A  third  by  M.  Louis,  called  "  Reflexions 

Petit,  I  rait^  des  Mai.  Chir.  t.  i.  p.  289' &c.  8vo.  Paris 
1774.  A.  Bertrandi,  TraitfS  des  Operations,  n  297 
8V0  Pans,  1784,  Anel  has  described  his  p'^^an  of 
treatment  ,n  various  works:  " Obs.  sin -uli^re  su?  h 
u'm'I..^^'.'^^?"!"^'  """^  l«q»^'le  I'Sii  apprend  -a 
a  Mahode^de  a  ^uMr  radicalement."^ '^Turin 
Vii^'i  "V"-,  Nouvelle  Mahode  de  Rudrir  es 
Fistules  Lachrymalcs."  Turin.  1713,  in  4to 
.''^.Nowelle    Mdthode.''  '&J     Jb W 

verte  de  1  Hydropisie  du  Conduit  Lachrymal  " 
kfthe  MH-m'"  And,  lastly,  Anet  has  published, 

"  '"/.W'^m.  de  I'Acad.  des  Sciences,  ann^e  1713 
"  Precis  de  sa  Nouvelle  Manifere  de  f;u(rk  les  Fistules 
Lachrymales  "  Mejean,  in  mm.  de^'Acad  de  Chir! 
j^l'J^'  '^^,  '''°V.  P^'i'^h  Methodus  curanda;  Fistula; 
^"??Tf ^'"'^°J'-  l^^^  ■'  ""^e  preferred.  MicT- 
knn  if  P^f/'^MK^^  Wundarzneykunst,  b.ii. 
fivTl  Lf  ,  Lachrj^malis, 
Tppit^nP/i^i  r'^'i'  ^"^"'■<'>  A  New  Method  of 
pi  'V^'^'"'"  Lachrymalis,  4to.  Lond.  1780.  Ware 
m2^'<t°'%  Lachrymalis.  8vo.  Lond 

OccW  rann'i''''T.?'<r'  ''/'"'^ipa"  Malattie  de^li 
uccni,  capol.    Wathcn's  New  and  Bnsv  Methml  nf 

vll^'lU  T?^'       '"^  Lachry^ial  s  Lond 

Wicfitivl„^''VM''-  'l?^'  Geschichte  der 

Wichtiorsten  Chir.  Operationen,  p.  10.>.  Nhoil 
M^m  in  R^vue  M^d.  Historig,  e,  &c.  livr.  eUi 
Vnt/i"'?'  P'ox-^i";         -le  I'Appareil  des 

Vo.MLacliryma  es,  Montpellier,  1803.   J.  L.  Anaelu 

fei.Sno;^ja^!;.^^(^[;«'-;>'«l7S4^ 

Cliir.  Fistnl^  Incr  m.°lis'\      Se,       ^  'isit 
Flajaw,  Collezione  d'Osserva7ion    i  iii  n 
^uvres  Chir.  t.  ii.  p.  .fg^sT Par  s,"  ro/'"T''/' 
Rose,m,dlcr.  Partium  Extcrnanim       Ii  in.nn.fi" 
imprimis  Ors:nnorum    Lachrym^ium  "  Ve^cri" 
An-ifomica ,  iconibus  illustrata.  4to. '  Lips  '  ? 

'  Men.chen  und  dVSi'^^l!  T^rk!assr„:ro^"L\iS! 


LAGOPHTHALMIA  (from  \dyos,  a  hare  • 
and  ofdaK/xhs,  an  eye).  flare's  Eijc,  Oculus 
Leportmis.~K  disease  in  which  the  eye  cannot  be 
completely  shut.  The  following  complaints  may 
arise  from  it— a  constant  weeping  of  the  organ 
in  consequence  of  the  interruption  of  the  alternate' 
closure  and  opening  of  the  eyelids,  which  motions 
so  materially  contribute  to  the  propulsion  of  the 
tears  into  the  nose  ;  blindness  in  a  strong  light  in 
consequence  of  the  inability  to  moderate  the  rays 
\yhich  fall  on  the  eye;  on  the  same  account  the 
sight  becomes  gradually  weakened  ;  there  is  inca- 
pacity to  sleep  where  there  is  any  light  ;  and  irri- 
tation, pain,  and  redness  of  the  eye,  from  its 
being  exposed  to  extraneous  substances  in  the 
atmosphere. 

An  enlargement  or  protrusion  of  the  whole 
eye,  or  a  staphyloma,  may  obviously  produce 
lagophthalmia.  But  affections  of  the  upper  eyelid 
are  the  common  causes.  Now  and  then  lagoph- 
tlialmia  depends  on  paralysis  of  the  orbicularis 
muscle.    A  cicatrix  is  the  most  frequent  cause. 

When  lagophthalmia  arises  from  a  paralytic 
affection  of  the  orbicularis  palpebrarum,  the  eyelids 
may  be  rubbed  with  a  liniment  containing  the 
tmctura  lyttas,  or  the  linimentura  camphorae.  Elec- 
tricity or  galvanism  may  be  tried,  together  with 
bark,  the  shower  bath,  &c. 

When  the  affection  arises  from  spasm  of  the 
levator  palpebrre  superioris,  the  surgeon  may  try 
a  b hster  on  the  temple,  rub  the  eyebrow  or  eyelid 
with  the  tmctura  opii,  or  a  solution  of  belladonna 
or  atropine,  and  prescribe  antispasmodic  remedies 
When  lagophthalmia  arises  from  the  contraction 
0.  a  cicatrix  Us  relief  is  to  be  attempted  on  the 
same  principles  as  in  ectropion, 

[LARYNGOSCOPE.    The  discovery  of  the 
laryngoscope  was  announced  before  the  Hunterian 
Society  by  Dr.  Benjamin  Babington,  in  March 
182!),  when  he  exhibited  his  instrument,  which 
consisted  of  an  oblong  piece  of  looking  glass  set  in 
silver  wire,  with  a  long  shank.    Previous  to  this 
the  idea  of  illuminating  the  cavities  of  the  body 
was  conceived  by  Bozzini,  of  Frankfort,  in  1007 
who  descrilied  a  reflector  for  examining  the  pos' 
teriornnres.    About  ]!i33,  Sclligue,  an  ingenious 
mechanic,  contrived  a  mirror  for  seeing  the  larynx 
and  in  ]()3f!,  Beaumes  of    Lyons  another  for 
seeing  the  larynx  and  back  of  the  nostrils.  Listen 
was  in  the  habit  of  using  a  speculum  to  look  at  an 
ulcerated  glottis,  wliich  ho  made  known  in  1840 
{Practical  Surpc.ry,  p.  417).    In  1844,  Warden 
invented  a  prismatic  speculum  for  the  glottis  and 
in  1846,  Mr.  Avery  had  possessed  instruments 


17G  LARYNGOSCOPE, 
for  looking  into  the  throat,  posterior  nares,  bladder, 


and  other  cavities.  Garcia  was  the  first  person 
who  employed  the  laryngoscope  to  study  the 
human  voice,  and  was  the  first  to  practise  auto- 
laryngoscopy  (Proc.  Roijal  Society,  1855).  His 
researches  gave  the  first  impulse  to  laryngoscopy, 
and  induced  Turck  to  take  up  the  subject  in  the 
summer  of  1857,  in  the  General  Hospital  at 
Vienna,  and  at  the  end  of  that  year  Czermak 
followed,  who  not  only  perfected  the  instrument, 
but  obtained  for  it  a  universal  public  recognition. 
Dr.  Babington  therefore  was  the  discoverer  of  the 
laryngoscope  and  the  first  to  apply  it ;  Bozzini 
first  practised  rhinoscopy,  and  Garcia  autolaryn- 
goscopy. 

The  laryngoscope  consists  of  a  little  mirror,  of  a 
circular  or  square  form,  with  the  angles  rounded 
off,  attached  to  a  flexible  metallic  stem,  which  is 
fixed  into  a  handle  of  wood  or  other  substance. 
The  size  varies  from  a  few  lines  to  an  inch  or  more 
in  diameter,  and  glass  is  now  commonly  preferred. 
In  using  the  laryngeal  mirror,  the  fauces  must  be 
illuminated  by  means  of  a  large  reflecting  mirror 
sustained  upon  the  forehead   by  means  of  an 
elastic  band,  or  placed  in  front  of  the  eye  attached 
to  a  spectacle  frame.    Its  centre  should  be  per- 
forated. The  light  to  be  emploj^ed  for  lUummation 
should  be  either  that  of  the  sun  or  of  a  good 
moderator  or  Argand  gas  lamp.    When  the  latter 
is  employed  the  room  should  be  darkened.  In 
rising  artificial  light,  the  lamp  should  be  placed 
upon  a  table  to  the  left  of  the  patient,  whilst  the 
surgeon  sits  opposite  to  him,  with  the  reflector 
fastened  before  his  eye.    The  rays  of  light  are 
received  in  the  reflector,  and  thence  conveyed  to 
the  throat  of  the  patient,  whose  mouth  is  widely 
open  and  on  a  level  with  the  surgeon's  eye. 
When  the  requisite  degree  of  steadiness  is  ob- 
tained, the  laryngeal  mirror  is  gently  warmed 
over  the  lamp,  and  its  temperature  estimated  on 
the  cheek  or  back  of  the  hnnd  ;  the  patient  s 
tongue  is  now  held  out  of  the  mouth,  with  a  towel 
or  napkin  between  the  finger  and  thumb,  and  the 
laryngeal  mirror  is  gently  introduced  into  the 
mouth  and  placed  against  the  middle  of  the  solt 
palate  and  uvula,  its  reflecting  surface  looking 
forwards  and  downwards.     The  rays  ot  light 
thrown  into  the  mouth  from  the  large  reflector  are 
received  in  the  laryngeal  mirror,  and  thence  re- 
flected into  the  larynx  and  surrounding  parts,  the 
angle  of  reflection  being  equal  to  the  ang  e  ol 
incidence.    The  back  of  the  tongue,  with  its  large 
follicles,  first  comes  into  view  ;  then  the  vallecula; 
or  fossa  between  it  and  the  anterior  or  glossal  sur- 
face of  the  epiglottis;  next,  the  apex  and  laryngeal 
surface  of  the  epiglottis  ;  and  then  the  interior  of 
the  larynx,  in  which  we  see  an  extremely  movable 
antero-postcrior  fissure,  bounded  by  two  brilliant 
pearly  borders,  which  palpitate  with  surpnsmg 
rapidity.    This  last  is  the  ./to/fe  and  is  formed 
by  the  inferior  thyro-arytenoid  ligaments,  or,  as 
they  are  now  generally  called,  the  true 
in  contradistinction  to  the  false,  which  are  o  n  ed 
by  the  superior  thyro-arytenoid  ligaments  o  mus- 
cles, which  are  above  the  glottis.    ^  ^^y'l^  the 
glottis  the  trachea  comes  into  view,  the  ungs  of 
which  arc  distinctly  visible  far  down  during  deep 
inspiration.    In  some  persons  the  bifurcation  is 
readily  seen.    The  glottis  is  seen  to  assume  in 
various  persons  a  lanceolate,  lozenge,  or  barrel, 
elliptic,  oblong,  or  triangular  shape,  and  may 


possess  great  activity  in  motion,  or  very  little. 
When  the  mirror,  therefore,  is  introduced  into  the 
mouth,  the  patient  should  ejaculate  Ah!  in  a  pro- 
longed or  short  note,  which  permits  of  closure  of 
the  glottis,  and  the  appreciation  of  the  healthy 
state  of  the  vocal  cords,  according  to  their  amount 
of  approximation. 

The  laryngoscope  has  been  in  use,  chiefly  in 
the  hands  of  a  few  persons,  for  the  last  four  years, 
and  has  already  accomplished  some  remarkable 
results.    It  has  "shown  that  in  acute  larynyitis  the 
lining  membrane  of  the  larynx  is  of  a  bright  and 
vivid  scarlet  redness,  with  tumefaction  varying  in 
amount,  but  generally  prominent  on  the  false  vocal 
cords,  which  sometimes  wholly  conceal  the  true 
cords.    The  membrane  covering  the  latter  par- 
takes of  the  same  vivid  redness,  and  it  extends  into 
the  sub-glottis  and  trachea.    The  laryngeal  sur- 
face of  the  epiglottis  and  its  free  borders  are  of  a 
scarlet  red  colour,  and  the  boundaries  of  the 
larynx  are  equally  inflamed.    It  is  the  approxi- 
mation of  the  swollen  false  vocal  cords  which 
generally  gives  rise  to  the  whistling  or  hissing 
respiration  and  the  most  urgent  dyspncea,  and 
not  the  closure  or  narrowing  of  the  tnie  glottis,  as 
has  been  generally  supposed,  although  sometimes 
the  glottis  is  spasmodically  narrowed.    The  ex- 
cessive danger  of  this  complaint  is  proved  to  be 
the  almost  complete  closure  of  the  rima  glottidis, 
from  the  tumefaction  of  the  surrounding  parts, 
especially  of  the  false  cords,  which  become  in- 
filtrated with  serum,  unless  the  inflammation  is 
quickly  subdued.    This  we  are  now  in  the  habit 
of  accomplishing  by  the  application  of  a  solution 
of  nitrate  of  silver,  of  from  two  to  four  scruples  to 
the  ounce  of  water,  and  applied  by  means  of  a 
large-bellied  curved  camel's-hair  brush,  or  a  laryn- 
geal  fluid   pulverizer,  aided   by  the  laryngeal 
mirror.    With  this  is  combined  the  other  treat- 
ment recommended  in  the  subsequent  article  on 
Diseases  of  the  Larynx.    The  topical  application 
may  be  renewed  every  six  or  eight  hours  until  the 
urcrent  svmptoms  have  subsided.    (Edema  of  the 
Larynx  must  be  henceforth  the  designation  of  a 
condition  heretofore  applied  to  the  glottis,  for  the 
laryngoscope  has  revealed   to  us  the  complete 
immunity  of  the  true  glottis  from  this  condition, 
and  that  the  oidema  is  sometimes  wholly  confined 
to  the  upper  boundaries  of  the  larynx,  involving 
the  aryteno-epiglottidean  folds,  and  not  extending 
to  the  rima;  sometimes  and  most  commonly  it 
involves  the  folds  mentioned  and  the  false  cords 
as  well,  and  extends  as  far  as  the  glottis  ;  and 
occasionally  it  involves  the  membrane  covering 
the  false  cords  alone,  producing  a  dangerous  form 
of  obstruction.    Now  and  then  it  is  confined  to 
one  side  of  the  larynx.    These  forms  of  swelling 
constitute  what  we  have  denominated  supra-glotl>c 
cedcma,  as  they  occur  above  the  true  g  ottis. 
Whereas  another  form  of  ojdema  occurs  below 
the  glottis,  to  which  we  have  given  the  name  ot 
suh-!^lottic  edema.     If  we  regard  the  nma  glot- 
tidis as  double,  one  placed  horizontally  above 
the  other,  the  upper  one  between  the  upper  or 
false  vocal  cords,  and  the  lower  or  true  riiiia 
between  the  lower  or  true  vocal  cords,  we  sliaii 
have  a  limiting  boundary  between  tlie  two  forms 
of  ffidema.  the  ventricles  in  reality  forming  the 
point  of  separation  between  the  two     1  his  di- 
vision gives' the  precise  position  ot  the  cedeiim 
anatomically,  more  especially  as  the  true  glottis 


LARYNGOSCOPE. 


is  never  involved  in  the  oedema,  and  therefore  the 
expression  of  cedcma  of  the  glottis,  as  ordinarily 
applied,  is  actually  a  misnomer.    In  the  supra- 
glottic  form  of  oedema,  the  laryngoscope  reveals 
two  tense,  smooth,  and  rounded  swellings,  im- 
mediately behind  the  epiglottis,  and  sometimes 
partly  concealed  by  the  cartilage.    These  swel- 
lings may  be  globular  or  oval,  meeting  in  the 
centre,  with  a  sulcus  between  them,  generally 
more  prominent  in  front.    If  one  side  only  is 
affected,  there  is  observed  a  prominent  swelling 
projecting  across  the  larynx.    According  to  the 
extent  and  stage  of  the  CEdema,  is  a  view  per- 
mitted of  the  true  vocal  cords  or  the  parts  beyond 
the  glottis.     The  oedema  reaches   its  highest 
degree  in  the  false  vocal  cords,  where  the  strata 
of  areolar  tissue  ,ire  but  loosely  covered  by  the 
mucous  membrane,  and  hence  is  explained  the 
nature  of  the  urgent  dyspncBa  which  is  ready  to 
btrangle  the  patient.     The   consistence  of  the 
swelling  can  be  determined  sometimes  by  the 
introduction  of  the  finger  into  the  mouth,    in  the 
sub-glottic  form  of  oedema,  on  the  other  hand,  a 
distinct  swelling  is  seen  on  one  or  both  sides  of 
liie  sub-glottis,  below  the  tme  vocal  cords,  which 
latter  are  seen  generally  to  possess  their  natural 
colour.    In  an  instance  which  we  had  the  oppor- 
tunity of  inspecting,  in  the  person  of  a  girl  aged 
fourteen,  under  the  care  of  Mr.  Erichsen,  in 
University   College    Hospital,    the  oedematous 
swelling  was  seen  to  occupy  the  left  side  of  the 
sub-glottis  below  the  left  vocal  cord,  and  extend- 
ing across  to  the  opposite  side,  occupying  in 
addition  the  posterior  part  of  the  sub-glottis,  cor- 
responding to  the  larger  width  of  the  cricoid 
cartilage.    In  another  example,  in  a  woman  aged 
thirty-seven,  under  our  care  at  the  West  London 
Hospital,^  the   sub-glottic   oedema  was  double, 
meeting  in  the  centre,  but  allowing  of  an  aper- 
ture anteriorly.     The  voice  was  lost  in  both  of 
these  cases,  and  the  breathing  was  more  stridu- 
lous  and  wheezing  than  in  the  supra-glottic  form, 
possessing  at  the  same  time  a  peculiar  laryngeal 
or  croupy  hoarseness  about  it.    There  is,  more- 
over, intense  dyspnoea,  laryngeal  cough,  and  much 
mucous  secretion.     Constitutional  remedies  must 
be  relied  upon,  such  as  tartar  emetic  and  acetate 
of  ammonia,  with  some  anodyne.    Inhalation  of 
hot  steam,  poultices  to  the  neck,  and  small  doses 
of  mercurials  to  absorb  the  effused  material,  which 
proves  to  be  lymph  beneath  the  mucous  mem- 
brane, thus  differing  from  the  supra-glottic  form, 
wherein  the  oedema  is  caused  by  serum.  We 
have  collected  some  eighteen  instances  of  sub- 
glottic cedema,  recorded  elsewhere,  and  although 
It  is  a  rare  form  of  laryngeal  disease,  it  must  not 
be  forgotten  in  our  diagnosis  of  dangerous  cases, 
lor  the  reason  that,  when  it  becomes  necessary  to 
relieve  the  breathing  by  means  of  an  operation 
tracheotomy  must  have  the  preference  over  laryn- 
gotomy.     Indeed,  experience  is  already  demon- 
strating that  tracheotomy  must  ultimately  become 
the  general  rule  in  all  cases  of  laryngeal  disease 
to  allow  of  complete  and  perfect  rest  to  the  parts' 
of  the  laiynx  involved.     When  supra-glottic 
tfidema  is  present,  the  swollen  parts  must  be 
scarified  by  means  of  small  curved  instruments 
devised  by  ourselves,  and  used  with  the  aid  of  the 
laryngeal  mirror,    This  must  be  continued  with 
the  other  treatment  described  in  the  next  article 
il  the  relief  is  not  sufficiently  decisive  from  the 
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scarifications,  a  curved  bougie  must  be  introduced 
rapidly  into  the  larynx,  to  squeeze  out  the  effused 
serum. 

In  many  cases  of  long  standing  Hoarseness 
atid  Aphonia,  supposed   to  be  due  to  chronic 
laryngeal  disease,  the  laryngoscope  has  revealed 
the  presence  of  one  or  more  laryngeal  growths  or 
polypi,  chiefly  of  an  epithelial  nature.  Nothing, 
perhaps,  has  so  strikingly  demonstrated  the  value 
of  the  laryngoscope,  as  the  diagnosis  of  such 
growths  and  their  successful  removal  after  years 
of  suffering.    Their  supposed  rarity  in  the  larynx, 
as  compared  with  the  throat,  was  due  to  the 
impossibility  of  making  them  out  during  life,  and 
hoarseness  even  of  many  years'  duration,  with 
occasional  attacks  of  aphonia,  was  not  suspected 
to  depend  upon  the  presence  of  polypi.    A  glance 
at  the  hospital  museums  of  London  and  elsewhere 
will  show  the  existence  of  a  fair  number  of  pre- 
parations.   We  have  inspected  all  in  the  metro- 
polis, and  those  at  present  preserved  in  the  London 
museums  number  thirty-one,  eleven  occurring  in 
children,  three  in  youths,  and  seventeen  in  adults. 
The  situation  they  occupy  in  the  great  majority  of 
cases  is  above  and  below  the  origin  of  the  true 
vocal  cords,  larger  and  more  disseminated  above, 
smaller  and  more  compact  below.   The  root  of  the 
epiglottis  above  the  vocal  cords,  and  the  sub- 
glottic space  anteriorly  below  the  cords,  have  the 
preference  over  any  other  part  of  the  larynx  for 
their  development,  and  this  can  be  readily  un- 
derstood when  it  is  remembered  that  all  the  ex- 
plosive effects  of  coughing,  hemming,  and  similar 
acts,  vent  themselves  upon  that  part  of  the  larynx 
more  than  any  other,  during  the  succussion  which 
the  air  undergoes.    Next  to  the  spots  mentioned, 
the  anterior  free  borders  of  the  vocal  cords  give 
rise  to  the  tumours  ;  the  inner  surlace  of  cricoid 
cartilage,  below  and  between  the  arytenoid  carti- 
lages, comes  next  in  point  of  frequency  ;  and 
lastly  the  ventricles  of  the  larynx.  Occasionally, 
but  more  rarelj',  they  spring  from  the  false  cords, 
and  aryteno-epiglottidean  folds.     The  following 
are  examples  which  came  under  our  notice: — a 
gentleman,  aged  thirty-seven,  was  the  subject  of 
lioarseness  and  varying  aphonia  for  twelve  years, 
supervening   upon   an   attack  of  yellow  fever. 
Hoarseness  followed  profuse  salivation  for  this 
disease.    In  the  open  air  his  voice  was  a  whisper 
and  indoors  it  was  stronger,  and  possessed  a  rough 
and  hoarse  laryngeal  sound.    The  laryngoscope 
revealed  the  presence  of  two  distinct,  fleshy, 
pedunculated  polypi,  attached  to  the  vocal  cords' 
nearly  as  large  as  peas.    One  was  situated  be- 
tween the  two  cords  anteriorlj',  whilst  the  other 
was  attached  to  the  anterior  free  border  of  the 
left  vocal  cord.     The  latter  was  removed  bv 
means  of  the  laryngeal  feraseur,  an  instrument 
suitably  curved,  with  a  loop  of  steel  wire  at  the 
end,  for  catching  the  pedicle  and  cutting  it  off  on 
drawing  the  wire  home.  The  former  was  removed 
two  days  later  with  the  same  instrument,  and  an 
immediate  cure  followed,  for  the  mechanical  ob- 
struction to  the  closure  of  the  glottis,  so  necessary 
for  perfect  phonation,  was  removed.    A  second 
case  occurred  in  a  gentleman,  aj;ed  forty-two,  sub- 
ject to  hoarseness  and  dysjihonia  for  ten  years. 
The  voice  possessed  a  hoarse  whisper,  us  if  the 
trachea  were  tied.    The  true  nature  of  his  com- 
plaint had  never  been  suspected  until  the  laryn- 
goscope revealed  the  presence  of  a  polypus  the 
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Bize  of  a  pea,  situated  immediately  'below  the 
origin  of  the  true  vocal  cords.    In  speaking  this 
■would  glide  between  the  vocal  cords,  and  so 
prevent  their  approximation.   In  December,  1862, 
the  pedicle  was  caught  in  the  wire  of  the  gcraseur, 
and  the  tumour  was  detached,  in  the  presence  of 
several  gentlemen.    The  result  was  marvellous, 
for  the  voice  instantaneously  became  altered  and 
sonorous,  the  chest  filled  with  air,  and  the  patient 
felt  as  if  suddenly  possessed  of  increased  bodily 
power  and  energy.    We  have  been  successful  in 
several  other  cases  in  removing  growths  from 
various  parts  of  the  larynx,  which  have  been 
placed  upon  record  elsewhere.    Perhaps  the  most 
remarkable  of  all  these  was  a  large,  flat,  cystic 
polypus  springing  from  the  right  ventricle  of  the 
larynx,  hanging  downwards  between  the  lips  of  the 
glottis,  giving  rise  to  aphonia  for  many  years,  in  a 
woman  aged  thirty-eight.   Latterly  suffocation  had 
been  imminent,  and  the  dyspnoea  was  so  great 
that  tracheotomy  would  soon  have  been  requued. 
When  the  nature  of  the  complaint  was  made  out 
with  the  laryngoscope,  the  centre  of  the  tumour 
was  fortunately  caught  in  the  loop  of  wire  of  the 
laryngeal  e'craseur,  and  forcibly  torn  from  its 
attachment  to  the  ventricle.     A  few  drops  ot 
blood  slowly  exuded,  and  the  patient  spoke  imme- 
diately after  in  a  hoarse  but  low-toned  voice.  In 
many  cases  of  apparently  long-standing  chronic 
disease  of  the  larynx,  the  symptoms  will  be  found 
to  depend  upon  the  presence  of  one  or  more 
growths  in  the  larynx,  as  shown  in  the  laryngeal 
mirror,  and  it  then  becomes  necessary  to  remove 
thera,  for  there  is  the  liability  to  their  increase  in 
size  or  degeneration  into  malignancy.    It  may  be 
as  well  to  mention  here  that,  in  our  attempts  at 
removal,  it  is  preferable  to  do  so  if  practicable  at 
the  one  operation,  in  preference  to  taking  away 
portions  at  various  times,  because  the  risk  is 
strong  in  the  latter  case  of  degeneration  into 
epithelioma. 

The  laryngoscope  makes  known  the  presence 
of  ulcers  in  various  parts  of  the  larynx  and 
trachea ;  loss  of  substance  of  the  true  vocal  cords 
giving  rise  to  aphonia ;  necrosis  of  the  cricoid  and 
arytenoid  cartilages ;  and  occasionally  destruction 
of  the  free  portion  of  the  epiglottis.    Of  the  last 
we  have  seen  seven  well-marked  examples  m  the 
living  and  the  London  museums  contain  twenty- 
one  specimens  wherein  the  whole  or  greater  part 
of  this  cartilage  was  destroyed.    In  many  exam- 
ples of  throat  disease,  the  symptoms  are  found  to 
depend  upon  a  pendent  position  of  the  epiglottis, 
which  not  only  prevents  a  good  view  of  the 
interior  of  the  larynx,  but  interferes  with  the 
function  of  respiration.    This  pendent  position  ot 
the  epiglottis,  we  have  found  to  be  present  in 
eleven  per  cent,  of  mankind,  most  probably  con- 
genital in  many  persons,  for  we  have  seen  it  in 
the  mother  and  her  young  child.   This  percentage 
was  deduced  from  an  examination  of  some  eignt 
hundred  healthy  persons  of  all  ages  and  both 
sexes.     No  doubt  it  aggravates  any  throat  oi 
laryngeal  affection  where  it  may  supervene,  al- 
though it  occurs  idiopathically  in  many  instances. 
In  cases  of  functional  aphonia,  the  vocal  cords 
and  other  parts  of  the  larynx  are  seen  to  be 
healthy,  the  symptoms  depending  upon  loss  ot  or 
impaired  nervous  power.    Whereas  in  organic 
aphonia,  again,  the  lesions  observed  are  intlam- 
matinn  ol  the  vocal   cords,  whether  acute  or 


chronic,  induration  and  thickening  of  their  struc- 
ture, supra-glottic  oedema,  or  more  rarely  the  sub- 
glottic form,  ulceration  of  the  vocal  cords,  with 
sometimes  considerable  loss  of  substance,  and  the 
presence  of  growths  and  tumours  as  already 
described.  The  same  conditions  are  found  to  be 
the  cause  of  hoarseness,  which  is  likewise  due  to  a 
swelling  of  the  false  cords,  and  occasionally  to  a 
varicose  condition  of  the  veins  of  the  larynx. 
The  voice  likewise  becomes  altered,  although  not 
lost,  under  certain  circumstances,  and  the  causes 
are  made  out  with  the  laryngoscope.    A  young 


man,  aged  twenty-one,  came  under  our  notice, 
with  what  we  have  called  diplophonia,  which  was 
the  result  of  a  wound  of  the  left  vocal  cord,  with 
a  penknife  which  had  penetrated  the  neck.  The 
cicatrix  of  the  wound  was  clearly  discernible  m 
the  laryngeal  mirror,  and  as  there  was  imperfect 
approximation  of  the  vocal  cords,  his  voice  became 
double,  being  in  one  part  of  his  speech  a  deep  bass 
and  the  other  tenor.  Deformities  of  the  larynx 
are  also  recognised  with  the  laryngoscope,  such  as 
malformations  of  the  epiglottis  or  deficiency  of  the 
cartilage ;  absence  ot  one  of  the  aryteno-epiglotti- 
dean  folds,  or  of  both  vocal  cords,  instances  of  all 
of  which  have  come  under  our  observation. 

The  laryngoscope  is  of  great  assistance  in  the 
detection  and  diagnosis  of  the  presence  of  foreign 
bodies  in  the  pharynx  and  larynx,  and  materially 
aids  in  their  extraction.    We  have  had  three 
cases  under  our  notice  where  pins  were"  lodged  in 
the  pharynx  and  one  in  the  larynx.    In  the  latter 
the  patient  was  a  gentleman  aged  sixty-four,  who 
drank  a  glass  of  water  which  contained  a  pm,  and. 
in  endeavouring  to  eject  it  from  the  mouth,  it 
slipped  into  the  larynx  and  produced  the  most 
alarming  symptoms  of  suffocation,  with  attacks  of 
spasm  similar  to  those  in  acute  laryngitis.  He 
was  seen  two  hours  afterwards,  and  with  some 
difficulty  an  examination  was  made  with  the 
laryngoscope,  when  the  pin  was  seen  traversing 
the  larynx  from  before  backwards,  one  end,  the 
head,  occupying  the  trenchant  angle  of  the  thyroid 
cartilage,  and  the  other  transfixing  the  left  aryte- 
noid cartilage.    The  larynx  was  intensely  con- 
gested, of  a  bright  scarlet  redness,  and  cedema  was 
about  commencing.    The  true  vocal  co^ds  were 
purple,  the  right  only  acting  spasmodically,  whilst 
the  left  was  loose  and  flaccid.   With  one  assistant 
to  hold  out  the  tongue,  and  another  the  head,  the 
laryngeal  mirror  was  introduced  and  wi  h  a  pair 
of  reliable  forceps,  the  pin  was  fortunately  seized 
the  first  time  the  instrument  was  introduced,  and 
extracted.    All  the  symptoms  immediately  sub-  i 
sided     We  were  enabled  on  another  occasion  to  • 
discern  a  piece  of  walnut  sheU  impacted  below  the  i 
glottis  of  a  boy  of  thirteen,  in  whom  tracheotomy  , 
had  been  performed  by  Mr.  Paget;  it  was  not  :. 
then  removed,  but  was  subsequently  expe  led  by 
coughing.    We  are  not  aware  of  any  other  in- • 
Xnces  besides  the  two  mentioned  -he-- 
bodies  were  observed  in  the  larynx  with  the  aid  i 
of  the  laryngoscope.  .  nf 

We  were  enabled  to  determine,  m  a  case  ot.j 
acute  inflammation  of  t^e  epiglottis  that  the  , 
disease  did  not  involve  the  interior  of  the  Iw  : 
being  confined  solely  to  the  ^'^"'^S^/^Xl' 
proper  folds.  For  determining  the  true  nature.^ 
Ke  ksion;  in  chronic  larjnigitis  w^iether  s^^^^ 
or  otherwise,  follicular  disease  of  ^^e  throat  and^ 
,  larynx,  affections  of  the  trachea,  certain  stages  ot , 
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croup  and  diphtheria,  malignant'  disease  of  the 
hiryiix,  and  tumours  of  the  fauces,  the  laryn- 
goscope is  invaluable.  Its  use,  although  at  present 
confined  to  a  low,  will  in  time  become  general, 
both  in  the  hands  of  tlie  physician  and  the 
surgeon.  The  one  great  thing  necessary  is  a  good 
moderator  lamp,  or  an  Argaud  gas  lamp,  which  can 
be  lit  when  required;  for  wlien  a  good  light  is 
obtained,  the  examination  of  the  patient  becomes 
a  matter  of  ease  and  certainty  after  a  moderate 
amount  of  experience.] 

George  D.  Gibb, 
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LARYNGOTOMY  (Aopuy^  and  t4hvw).  [The 
operation  of  opening  the  larynx.  This  may  be 
undertaken  either  to  fulfil  a  temporary  purpose,  or 
in  order  to  maintain  a  permanent  opening. 

There  are  very  many  circumstances  which  may 
call  for  laryngotomy.  When  air  does  not  get 
iree  entrance  to  or  exit  from  the  lungs,  in  conse- 
quence of  some  obstruction  in  the  windpipe;  when, 
from  the  presence  of  disease,  it  is  desirable  to  give 
rest  to  the  functions  of  the  upper  part  of  the 
larynx ;  when  some  foreign  body  has  to  be  removed 
from,  or  some  medicament  to  be  introduced  into  the 
cavity  of  the  larynx. 

Laryngotomy  may  have  to  be  performed  when 
it  is  necessary  to  carry  on  artificial  respiration 
more  effectually  than  can  be  accomplished  in  the 
ordinary  way,  as  in  asphyxia  from  the  inhalation 
of  gases,  or  in  drowning;  in  spasm  of  the  glottis, 
arising  from  any  cause,  as  in  chronic  laryngitis, 
pressure  on  the  recurrents,  spasmodic  croup,  or 
peripheral  irritation.  In  the  swelling  of  the  lips 
of  the  glottis,  which  takes  place  in  the  progress 
of  some  laryngeal  ailments,  and  especially  in  oede- 
matous  laryngitis,  in  alfections  of  the  epiglottis 
or  vocal  cords,  in  polypus  or  other  growths  of  the 
laryngeal  cavity,  and  in  the  paralysis  of  the  lai-ynx 
which  sometimes  follows  blows,  laryngotomy  may 
be  called  for.  Many  surgeons  prefer  tracheotomy 
to  laryngotomy  in  cases  of  inflammatory  affections 
of  the  larynx  accompanied  with  effusion  into  the 
lips  of  the  glottis,  in  order  to  keep  the  artificial 
opening  quite  beyond  the  seat  of  the  disease;  but 
as  in  such  cases  the  effusion,  which  is  the  cause  of 
the  obstruction,  does  not  extend  below  the  true 
vocal  cords,  the  opening  in  laryngotomy  must  be 
always  below  the  level  of  the  mischief.  In  chronic 
laryngitis,  again,  the  ulcerative  action  may  pass  so 
far  down  ns  to  render  it  more  desirable  to  open  the 
trachea.  Laryngitis  has  had  to  be  performed  in 
some  rare  cases  of  glossitis  in  which  other  means 
had  failed  to  reduce  the  swelling;  in  tonsillitis  and 
pharyngitis  also,  as  well  as  in  tumours  of  the 
pharynx,  which  have  pressed  on  and  closed  the 
opening  into  the  windpipe  ;  in  retro-pharyngeal 
abscess,  which  cannot  be  evacuated,  and  whose 
pressure  on  the  upper  part  of  the  windpipe  is  dan- 
gerous; in  some  cases  of  fracture  and  displacement 
of  the  cartilages  or  bones  of  the  larynx  ;  in  wounds 
(especially  gunshot)  of  the  neck,  followed  by  rapid 
emphysematous  or  cedematous  swelling,  dangerous 
to  the  respiration ;— in  all  these  cases  the  operation 
of  laryngotomy  has  been  practised,  and  will  be  at 
times  demanded. 

The  comparative  advantages  of  laryngotomy  and 
tracheotomy,  with  the  cases  adapted  for  each,  is  con- 
sidered in  the  article  Tracheotomy;  but  it  may  be 
here  remarked,  that  when  the  exact  seat  of  operation 
w  a  matter  of  indifference,  laryngotomy  will  be 


preferred,  from  the  greater  ease  and  rapidity  (and 
this  is  sometimes  a  matter  of  the  most  vital  con- 
sequence) of  its  execution,  and  the  comparative 
freedom  from  danger  and  inconvenience  attending 
it — advantages  which  are  not  altogether  neutralised 
by  the  more  restricted  opening  obtained,  and  the 
greater  irritation  which  ia  occasionally  caused  by  a 
tube  worn  in  the  aperture. 

The  operation  of  opening  the  larynx  is  a  very 
old  one.  It  has  been  ascribed  to  Asclepiadea  of 
Rome,  although  its  establishment  as  a  regular 
operation  is  undoubtedly  due  to  Fabricius-ab- 
Aquapendente. 

It  was  Vicq  d'Azyr  who  in  1776  introduced 
the  ordinary  operation  in  which  the  crico-thyroid 
membrane  is  opened.  He  made  the  incision  in  the 
membrane  transversely,  while  now-a-days  it  is  usu- 
ally made  longitudinally.  The  space  here  operated 
on  is  very  limited,  especially  in  women  and  children, 
while  even  in  the  adult  male  it  measures  on  an 
average  less  than  an  inch.  It  is,  however,  very 
superficial  and  easily  reached. 

When  the  operation  of  laryngotomy  is  about  to 
be  performed,  the  patient  should  be  placed  in  the  re- 
cumbent position,  with  the  head  thrown  back  as  far 
as  the  freedom  of  respiration  will  allow.  A  child 
may  be  held  in  the  lap  of  an  assistant,  with  the 
head  supported  on  and  pressed  to  his  breast.  The 
incisions  must  be  strictly  in  the  middle  line  between 
the  sterno-hyoid  and  sterno-thyroid  muscles,  and 
should  pass  down  at  once  to  the  membrane,  which  is 
to  be  opened  with  the  point  of  the  knife,  and  by  a 
slight  jerking  movement.  The  membrane  may  be 
cut  either  vertically,  horizontally,  or  crucially.  The 
tube  which  is  best  adapted  for  keeping  the  opening 
patent  is  one  curved  on  the  flat.  A  small  branch 
(the  crico-thyroid)  of  the  superior  thyroid  artery, 
which  traverses  the  membrane  somewhat  nearer 
the  edge  of  the  thyroid  than  the  cricoid  cartilage, 
may  be  kept  out  of  the  way  by  the  nail  or  if  it  is 
cut  in  the  operation,  and  it  bleed  freely,  a  ligature 
may  be  applied. 

Some  operators  prefer  opening  the  crico-thyroid 
membrane  by  means  of  a  trocar,  but  many  strong 
and  well-founded  objections  are  made  to  such 
a  practice.  The  point  of  the  instrument  is  apt  to 
slip  off  the  windpipe  and  wound  parts  lying  in  its  • 
neighbourhood  ;  it  is  liable  to  penetrate  or  seri- 
ously injure  the  posterior  wall  of  the  windpipe,  and 
it  has  been  sometimes  found  not  to  have  entered 
the  canal  at  all,  but  to  have  passed  downwards 
between  the  cartilages  and  mucous  membrane. 
Greater  speed  and  simplicity,  and  having  a  tube 
at  once  introduced  into  the  air-passage,  are  the 
advantages  claimed  for  the  trocar. 

The  very  limited  aperture  afforded  in  the  above 
operation  being  insufRcient  for  many  of  the  purposes 
for  which  the  larynx  is  opened,  caused  the  sug- 
gestion of  other  operations. 

Boyer,  in  1820,  modified  the  above  operation  by 
splitting  the  cricoid  cartilage  and  a  few  rings  (3 
or  4)  of  the  trachea  from  above  downwards  in  the 
middle  line,  after  having  opened  the  crico-thyroid 
membrane,  as  in  the  operation  before  described. 
This  procedure  has  been  termed  Laryngo-lraolieo- 
tomy.  The  great  elasticity  of  the  cricoid,  arising 
from  its  being  an  entire  ring,  makes  it  readily 
close  after  being  incised  in  this  operation,  and  . 
hence  comes  the  difficulty  which  attends  the  intro- 
duction of  the  tube  at  that  part  of  the  wound  

a  difficulty  which,  however,  does  not  attend  the 
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pnssing  of  the  tube  in  the  tracheal  portion  of  the 
opening. 

Again,  Desaiilt  proposed  to  split  the  thyroid 
cartilage  upwards  in  the  mesial  line,  in  order  to 
enlarge  the  opening,  and  also  to  give  more  direct 
and  eas)'  access  into  the  cavity  of  the  larynx  in 
cases  in  which,  from  the  lodgment  of  foreign  bodies 
or  the  presence  of  tumours,  that  was  especially 
desirable.  If  this  operation  is  performed,  the  ut- 
most care  must  be  taken  to  keep  accurately  in  the 
middle  line,  as  from  the  insertion  of  the  vocal  cords 
irreparable  injury  may  follow  any  divergence  there- 
from. When  the  thyroid  is  ossified,  its  division 
is  far  from  easy,  and  if  its  mucous  membrane  is 
much  swollen,  it  may  so  protrude  as  to  close  the 
opening. 

Lastly,  Vidal  de  Cassis,  and  after  him  Velpeau, 
on  the  suggestion  of  Bichat,  introduced  an  opera- 
tion which  is  not  now  employed,  but  which  demands 
passing  mention.  The  proposal  was  to  open  the 
hyo-thyroid  membrane,  by  a  transverse  incision 
close  below  the  border  of  the  hyoid  bone,  and  so 
gain  access  into  the  upper  part  of  the  larynx. 

This  last  operation  may  be  termed  the  supra 
thyroid.  There  are  few  cases  in  which  it  would 
enable  us  to  remove  foreign  bodies  or  tumours 
•which  could  not  be  got  at  from  the  mouth,  and  the 
fear  of  causing  an  incurable  fistula  is  very  con- 
siderable. Whether  the  incision  be  made  verti- 
cally or  transversely,  the  epiglottis  will  probably  pro- 
trude and  have  to  be  held  aside  before  the  interior 
of  the  larynx  can  be  inspected.  Vidal  thought 
that  in  oedema  of  the  glottis  and  in  croup,  this 
operation  was  especially  indicated,  but  in  these 
views  he  has  not  been  supported. 

When  the  larynx  is  opened  in  any  of  the  ways 
which  have  been  detailed,  there  is  considerable 
spasmodic  cough  and  uneasiness  for  some  time,  till 

the  mucus  and  blood  have  been  expelled,  but  so  soon 

as  the  respiration  has  been  restored,  the  relief  ob- 
tained is  great  and  apparent.    A  tube  can  be  worn 

without  fear  for  very  lengthened  periods  after  la 

ryngotomy,  notwithstanding  the  opinion  to  the  con 

trary  long  entertained. 

There  is  one  source  of  embarrassment  and  danger 

which  occasionally  attends  both  laryngotomy  and 
-  tracheotomy,  and  which,  though  little  suspected  or 

recognised,  yet  demands  attention.    In  necrosis  of 

the  cartilages  of  the  windpipe  the  mucous  mem- 
brane often  gets  much  thickened  and  separated 

from  the  underlying  parts,  and  thus  it  may  happen 

(as  it  has  happened  on  several  occasions)  that  the 

opening  made  has  not  penetrated  the  canal  ot  the 

windpipe  at  all,  but  has  merely  passed  through  the 

parts  lying  external  to  the  raucous  membrane,  and 

the  tube  has  been  forced  down  into  the  space  lelt 

between  the  mucous  membrane  and  the  walls  ot 

the  windpipe,  increasing  greatly  the  danger  ot 

suifocation.  .  , 

The  proper  size  of  tube  to  be  employed  in  laryn- 
gotomy, as  well  as  the  precautions  to  be  observed 

Ifter  operations  on  the  windpipe,  will  be  Retailed 
in  the  article  Tracheotomy.]  G.  II.  B.  Maclcod. 


[LARYNX,  SURGICAL  DISEASES  OF.  As 
the  organ  of  the  voice  and  the  channel  of  respira- 
tion, the  larynx  fills  a  most  important  place  in  the 
economy,  and  its  affections  demand  the  careful 
consideration  of  the  surgeon.  Composed  of  a  com- 
plicated and  delicate  arrangement  ol  cartilages, 
muscles,  and  nerves,  and  lined  with  a  membrane 


much  exposed  to  irritation,  the  diseases  of  the 
larynx  are   frequently   of  a  very  serious  char- 
acter, and,  from  the  rapidity  of  their  progression, 
require  prompt  and  energetic  treatment.    The  re- 
cent introduction  into  practice  of  the  laryngoscope 
or  larynx  speculum,  has  afforded  much  insight 
into  the  character  and  progress  of  laryngeal  disease, 
by  enabling  ns  to  investigate  the  interior  of  the 
windpipe  and  to  apply  with  more  precision  to  its 
various  portions  those  medicaments  vvhich  may  be 
required.    It  appears,  however,  doubtful  how  far 
the  laryngoscope  can  assist  us  in  the  management 
of  those  acute  forms  of  disease  to  which  the  larynx 
is  obnoxious,  and  in  the  treatment  of  which  every 
possible  aid  is  so  anxiously  sought.    The  use  of 
the  instrument  is  not  devoid  of  irritation  to  a 
patient  in  the  enjoyment  of  ordinary  health,  and 
necessitates  the  acquirement  of  a  certain  amount 
of  habit  before  such  uneasiness  disappears;  and, 
as  in  the  case  of  patients  suffering  from  acute  dis- 
ease there  is  usually  much  dyspncea  and  morbid 
sensibility,  the  inconvenience  which'attends  the  use 
of  the  instrument  is  greatly  augmented,  and  as  we 
we  have  no  time  to  habituate  the  parts  to  the 
presence  of  the  speculum,  it  follows  that  in  acute 
affections,  we  must  not  be  too  sanguine  as  to  the 
benefit  this  most  useful  instrument  may  bring  us. 
In    chronic  cases,  however,  its  advantages  are 
considerable.    (See  Lakyngoscope.) 

A  consideration  of  the  arrangement  and  attach- 
ment of  the  mucous  membrane  lining  the  larynx 
serves  to  throw  much  light  on  the  nature  and 
extent  of  several  of  its  leading  diseases.  Its 
being  continuous  with  the  lining  membrane  of  the 
pharynx  and  gullet  on  the  one  side,  and  the  wind- 
pipe and  air  tubes  on  the  other,  renders  apparent 
the  mode  in  which  various  affections  invade  the 
larynx  from  above  or  below.     Having  formed 
the  loose  aryteno-epiglottidean  folds  around  the 
superior  orifice  of  the  larynx,  the  mucous  membrane 
is  but  loosely  connected  with  the  interior  of  the 
organ  till  it  comes  to  cover  the  true  vocal  cords, 
where,  while  it  assumes  a  more  delicate  structure, 
it  becomes  firmly  adherent  to  subjacent  tissues. 
It  is  at  the  lips  of  the  glottis  that  the  looseness 
and  extensibility  of  the  mucous  membrane  is  most 
apparent,  and  it  is  there  that  this  feature  comes 
to  exercise  the  most  important  influence  in  disease. 
At  all  points  beneath  the  raucous  raenibrane,  ex- 
cept those  at  which  it  is  adherent,  lies  very  loose 
areolar  tissue,  which  during  health  permits  (espe- 
cially at  the  lips  of  the  glottis)  of  the  freest  motion, 
but  in  cei-tain  diseases  comes  to  allow  of  rapid  and 
great  infiltration.  The  effusion  into  this  sub-mucous 
tissue  plays  a  most  important  part  in  larj'ugeal 
affections,  and  it  is  of  much  consequence  to  observe 
that  it  cannot  extend  further  down  towards  the 
trachea  than  the  true  vocal  cords  in  consequence  of 
the  close  adhesion  between  the  membrane  and 
these  structures,  a  fact  to  which  attention  was 
drawn  above.    The  position  of  these  cords  defines 
accurately  the  inferior  limit  of  such  effusions. 

A  further  consideration  has  to  be  borne  in  raind. 
In  consequence  of  the  firm  and  unyielding  charac- 
ter of  the  structures  lying  external  to  the  sub- 
mucous tissues,  any  swelling  which  attends  effusion 
into  the  areolar  tissue  will  tell  on  the  dimensions  of 
the  canal  within,  towards  whose  cavity  they  have 
no  difficulty  in  bulging,  while  enlargement  out- 
wards is  strenuously  opposed.  ,  ,•  • 
Lastly,  it  is  to  be  remarked  that  the  Inung 


membrane  of  the  larynx  is  numerously  studded 
I  witli  muciferous  follicles,  which,  in  certain  morbid 
I   conditions  of  the  membrane,  become  the  seat  of 

ulcerous  action,  while  in  health  they  serve  the  im- 
'  portant  office  of  supplying  a  lubricating  and  pro 

tecting  fluid. 

Having  premised  these  few  general  remarks,  it 

may  be  stated  that  the  surgical  affections  which  will 
1  fall  here  to  be  considered,  are  inflammation  in  its 

various  forms  and  in  some  of  its  most  prominent 
:  results,  nervous  afl^ections,and  morbid  growths  and 

injuries.  It  is  proposed  to  take  up  the  subject  of 
I  foreign  bodies  in  the  air  passiiges,  in  the  article 

Trachea. 

1st,  then,  of  inflammation  of  the  larynx,  or 
i  Laryngitis,  the  Cynanclie  Laryngea  of  Cullen. 
This  disease,  although  subdivided  into  as  many 
as  nine  varieties  by  Dr.  Cheyne,  may  conveniently 
be  considered  as  being  either  acute,  sub-acute,  or 
chronic. 

The  various  forms  of  this  disease  were  long  con- 
founded, and  notwithstanding  the  references  to  it 
which  occur  in  the  writings  of  several  ancient 
authors,  it  was  not  till  the  beginning  of  this  century 
that  in  any  of  its  forms  it  attracted  much  notice. 
Such  neglect  has,  however,  been  amply  atoned  for 
within  the  last  fifty  years,  and  now  the  literature 
of  this  subject  is  very  extensive  and  valuable. ' 

It  is  in  the  mucous  membrane  and  in  the  areolar 
tissue  lying  beneath,  that  the  distinctive  characters 
of  the  three  forms  of  laryngitis  are  met  with.  In 
the  acute  form  of  the  disease,  the  morbid  appear- 
ances are  almost  entirely  confined  to  the  mucous 
membrane.  It  was  from  observing  this,  that  Cru- 
veihlier  designated  this  as  "Mucous  Laryngitis.*' 
The  red,  tumid,  and  softened  state  in  which  the 
membrane  is  found,  points  to  the  inflammation 
which  has  been  present,  and  although  there  are  not 
such  evident  morbid  appearances  found  in  the  sub- 
mucous  structures  as  in  other  forms  of  laryngitis, 
still  these  tissues  do  not  altogether  fail  to  participate 
in  the  disease,  and  thus  we  find  occasionally,  and 
especially  when  the  disease  has  been  of  great 
intensity,  a  certain  amount  of  infiltration  into  these 
structures;  still  it  is  unquestionably  in  the  mucous 
membrane  itself  that  the  chief  and  characteristic 
changes  produced  by  acute  laryngitis  are  met  with. 

In  the  second  or  subacute  form  of  laryngitis, 
r  again,  the  mucous  membrane  comparatively  escapes, 
while  serious  morbid  conditions  are  found  present 
in  the  areolar  tissue  beneath.  According  mainly  to 
the  rapidity  and  intensity  of  the  inflammatory 
action,  efi'usions  of  serous,  sero-purulent,  or  puru- 
lent matter  will  take  place.  The  more  rapid  tlie 
morbid  action,  the  more  serous  in  character  will  the 
effused  fluid  be.  From  the  seat  and  pathological 
character  of  this  species  of  laryngitis,  various  ap- 
pellations for  it  have  been  derived.  Cruveilhier 
terms  it  "sub-mucous  laryngitis,"  others  "oedema- 
tons  laryngitis,"  and  others  "ajdemaof  the  glottis." 

In  chronic  laryngeal  inflammation,  again,  both 
the  mucous  membrane  and  the  sub-mucous  tissues 
are  implicated.  The  elfusion  which  occurs  takes 
place  more  slowly  and  is  more  plastic;  hence  comes 
the  thickening  of  the  membrane.  Ulceration,  too  is 
not  uncommon,  and  even  graver  disasters  occur  in 
ttie  cartilages  and  the  overlying  textures. 

In  consequence  of  inflammation,  the'  quantity 
•and  character  of  the  mucous  secretion  of  the  larvnx 
-becomes  notably  changed,  and  the  sensibility  o( 
lining  augmented.      In  some  inflammatory 
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conditions  purulent  matter  is  expectorated,  and 
blood  IS  not  uncommonly  mixed  with  the  secretion 
especially  when  ulceration  has  become  established' 
False  membranes,  however,  are  not  liable  to  form' 
in  the  air-passages  of  adults  as  we  find  them  in  the 
trachea  in  the  croup  of  children,  although  in  some 
chronic  inflammations  casts  of  bronchial  tubes  have 
been  expectorated,  which  have  given  rise  to  very 
absurd  ideas  as  to  their  nature.  The  increased 
sensibility  of  the  mucous  membrane  is  evidenced 
by  the  uneasiness  caused  by  the  performance  of 
the  functions  of  respiration  and  speech,  and  the 
spasmodic  action  which  seizes  the  muscles  in  con- 
sequence of  llie  irritation  set  up,  all  of  which 
gives  rise  to  some  of  the  most  distressing  attendants 
on  laryngitis. 

The  Causes  to  which  laryngitis  may  be  attribu- 
table are  very  numerous.  The  act  of  respiration 
18  liable  to  place  irritating  agents  in  contact  with 
the  mucous  lining  of  the  larynx.  In  this  way 
gases,  fluids,  and  pulverised  matters  of  various 
kinds  are  brought  into  contact  with  it,  while  ex- 
tremes of  temperature,  damp,  and  other  exciting 
causes  of  disease  gain  free  and  direct  access.  The 
close  sympathy  moreover  existing  between  the 
external  surface  of  the  body  and  the  air  passages 
renders  exposure  to  sudden  changes  of  temperature 
peculiarly  noxious  to  the  laryngeal  membrane. 

All  such  exciting  causes  however,  act  directly, 
but  there  are  other  less  direct  influences  which 
originate  secondary  or  consecutive  disease  within 
the  larynx.  It  is  in  this  sense  that  laryngitis  in 
one  of  Its  foi-ms  (the  sub-acute)  so  frequently 
attends  the  exanthemata  and  especially  scarlet 
fever.  So  too  it  accompanies  or  follows  typhus 
fever,  erysipelas,  inflammation  of  the  tonsils  o^  the 
parotid,  pharynx  or  trachea  (in  these  latter  cases 
occurring  from  the  extension  of  the  disease  through 
continuity  of  texture).  It  is  as  a  consecutive 
aflection,  too,  that  (Edematous  laryngitis  occurs  in 
connection  with  aneurism  of  the  arch  of  the  aorta 
or  any  tumour  pressing  on  the  venous  trunks,  and 
that  in  Its  chronic  form  it  arises  during  the  evolu- 
tion of  syphilis,  mercurial  cachexia  and  tubercle  of 
the  lungs. 

There  are  several  conditions  which  strongly  nre- 
diapose  to  the  establishment  of  laryngitis.  Intem 
perance,  especially  if  combined  with  oft-repeated 
exposure  to  cold  and  damp,  frequent  over-exertion 
ot  the  voice,  and  derangements  of  the  gastric  and 
biliary  functions,  have  always  been  justly  recog- 
nised as  predisposing  to  inflammatory  affection  of 
the  larynx. 

Laryngitis  is  especially  a  disease  of  adult  life 
and  was  hence  termed  by  Pinel  "angina  trachealis 
adultorum. 

It  will  be  apparent  that  when  inflammation 
seizes  the  larynx,  two  functions  will  be  liable  to 
suffer,  the  voice  and  the  respiration,  and  it  is 
from  the  effect  on  these  functions  that  the  most 
characteristic  features  of  the  disease  are  de- 
rived.   It  is,  too,  from  interference  with  such  a 


vital  function  as  the  respiration,  that  the  chief 


danger  of  laryngitis  arises.  As  the  respiration 
becomes  more  and  more  embarrassed,  the  due 
arterialisation  of  the  blood  in  tiie  lungs  gets  in  like 
proportion  prevented,  and  hence  effects  are  pro 
duccd  which,  influencing  in  the  first  place  the 
functions  of  the  lungs  and  brain,  through  them  acts 
[lerniciously  on  the  whole  system.  The  lungs 
become  congested  and  then  loaded  with  serous  exit- 
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also  some  amount  of  sub-mucoui  effusion.  The 
swollen,  tense,  and  inflexible  epiglottis  can  some 
times  be  seen  and  generally  can  be  felt  with  the 
When  acute  laryngitis  passes  into  the 
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dation,  and  the  brain,  no  longer  supplied  with  its 
stimulus  of  red  blood,  gets  torpid  and  dormant. 

We  do  not  frequently  meet  with  ulceration  in 
acute  and  sub-acute  laryngitis,  but  it  is  a  common 
condition  in  the  chronic  form  of  the  disease. 
When  it  arises  in  connection  with  syphilis,  it  not 
tmfrequently  spreads  downwards  from  the  velum 
and  palate  to  reach  the  larynx,  and  passmg  even 
further  along  the  air  passages,  invades  the  tiachea. 
In  syphilitic  ulceration,  the  usual  seat  of  the  sores 
is  the  laryngeal  surface  of  the  epiglottis,  and  the 
upper  part  of  the  larynx,  while  m  the  ulceration 
which  accompanies  Phthisis  pulmonalis,  the  ulcers 
are  found  on  the  true  vocal  cords,  and  over  the 
cricoid  cartilage.    When  the  ulceration  is  due  to 
syphilis,  the  sores  are  usually  larger,  irregular  and 
shallow,  and  covered  with  a  dirty  adherent  slough. 
Ulcers  of  a  small  deep  circular  shape  are  also  occa- 
sionally met  with  in  the  larynx,  and  these  some- 
times penetrate  and  destroy  the  cartilages,  buch 
sores  heal  by  contraction  and  not  by  granulation. 

Laryngitis  in  all  its  forms  is  a  source  of  very 
great  anxiety  to  the  surgeon.  In  the  acute  and 
sub-acute  forms  it  is  peculiarly  a  cause  of  appre- 
hension, from  the  suddenness  of  the  seizure  in 
many  cases,  the  rapidity  of  the  progress  the  fearful 
nature  of  the  symptoms,  the  fatality  which  attends 
it,  and  the  terrible  agony  of  the  death  Ihe 
patient  in  the  more  acute  forms  of  laryngitis  dies 
by  a  slowly  induced  asphyxia,  or  by  a  paroxysm 
of  spasm;  while  in  the  chronic  variety  of  the  com- 
plaint he  dies  of  spasm,  or  of  irritation  and 

exhaustion.  p  -n  i    ;i  « it. 

Acute  Larmgitis  in  the  words  of  Ryland  is 
perhaps  the  most  formidable  of  the  inflammatory 
diseases  to  which  the  human  frame  is  liable.  I  he 
symptoms  are  those  of  general  fever  and  local  in- 
flammation. The  symptoms  of  the  general  fever 
require  no  description,  those  which  are  directly 
due  to  the  local  lesion  will  be  briefly  enumerated. 
The  early  symptoms  are  attributable  to  mpeded 
respiration,  the  later  to  interference  with  the 
arterialisation  of  the  blood. 

At  the  outset  this  'treacherous  disease  often 
appears  to  be  nothing  hut  a  severe  "  sore  throat 
When  this  is  followed  by  pain,  especially  excited 
.    by  pressing  the  larynx  against  the  ^P^^-'J^  l 
feeling  of  constriction  in  the  upper  part  of  the 
wkdpipe,  and  difiiculty  of  swallowing  (often  an 
Tarlv  symptom),  anxiety  and  alarm  are  occasioned. 
As  thfsw'elling'of  the  lips  of  the  glott^  increases 
the  respiration  will  become  "^^'^^^f . 
peded,  and  eventually  raucous  and  str  dulous  or 
hissing  breathing,  together  with  a  f.ra^''"g  ^ovvn 
wards'of  the  larynx  at  each  insp.ra  .on,  will  mad 
the  more  advanced  stages  of  the  affection.  The  voice 
becomes  partially  or  wholly  «npp^«=«„«J;  i^';;,";. 
irritating  cough  troubles  the  patient.  T  e  ncreas^ 
ing  dyspnoea  augments  the  alarm.    ^  "J 
and  attitudes  of  the  patient  g-^aphically  pouitraj 
the  terrible  struggle  which  is  going  on  The 
prominent  eyeballs,  expanded  l'^;^^;'?^ 
U  leaden  Le  an^— «„f  ^^^^^^ 
pressive.    In  violent  parox)  smb  u  :„\tn.h\e 
onset.     The  pulse,  at  first  quick  and  i.ri table 

becomes  feeble  and  int",'"\"^"*-  JJ 1, "  4d 
becomes  cold  and  bathed  m  P^P-f;!'™'  '""^^^ 
delirium  renders,  if  possible,  more  terrible  the  last 
moments  of  the  poor  suff'erer.        .  ,  f  +1,. 

After  death  we  find  distinct  injection  ot  the 
raucous  membrane  of  the  larynx  and  epiglottis,  ana 


finger.     «  ^    .  . 

sub-aoute  or  chronic  form,  it  is  very  generally 
fatal,  and  that  in  a  few  hours,  or  perhaps  not  for  a 
week,  the  duration  being  uncertain,  and  in  a  great 
measure  dependent  on  the  constitution,  habits  and 
age  of  the  patient,  the  intensity  and  violence  of 
the  attack,  and  the  activity  of  the  treatment. 

The  diagnosis  is  usually  easy.    The  history  of 
the  seizure,  the  adult  age,  the  accompanying  fever, 
the  hissing  inspiration  and  free  expiration,  the 
cough,  the  seat  of  the  pain,  the  sound  of  the  voice, 
the  difficult  deglutition,  and  the  drawing  down  ol 
the  larynx  during  inspiration.  Further  the  condition 
of  the  epiglottis  as  revealed  to  the  eye  or  touch, 
the  absence  of  disease  of  the  lungs  and  of  general 
swelling  of  the  neck,  and  finally  the  ability  to  open 
the  mouth  widelv,  will  serve  to  distinguish  laryn- 
gitis from  asthma,  phthisis,  spasmodic  affections, 
foreign  bodies  in  the  air  passages,  abscesses  ex- 
ternal to  the  windpipe,  and  tumours  at  the  root  of 
the  lungs  or  in  the  neck. 

Prognosis.  This  disease  is  always  highly  dan- 
gerous, and  often  fatal,  hence  the  prognosis  should 
be  very  guarded.  The  state  of  the  respiration 
and 'the  condition  of  the  blood  will  he  the  chief 
key  to  the  future  progress  and  result. 

The  treatment  of  this  form  of  laryngitis  must  be 
early  and  energetic,  in  order  to  be  effectual.  It  com- 
prises the  employment  of  anti-phlogistic  measiures, 
both  locally  and  constitutionally.   Unless  these  are 
put  in  force  before  effusion  has  occurred,  they  wiU 
do  more  harm  than  good.    Leeches  freely  applied 
to  the  upper  part  of  the  larynx,  followed  by  fomen 
tations  or  hot  cloths  with  turpentine  ;  or  if  more 
rapid  effects  are  desired,  the  application  of  the 
strong  liquor  of  ammonia,  or  flannel,  or  a  sponge 
wrung  out  of  hot  water,  will  answer  the  immediate 
end  -  but  these  measures  produce  a  state  of  matters 
unfavourable  to  any  operation  on  the  wmdpipe 
which  the  progress  of  the  case  may  subsequently 
demand,  by  the  swelling  and  infiltration  of  the 
tissues  external  to  the  larynx,  winch  they  leave 
General  blood-letting,  so  strongly  recommended  by 
Dr.  Cheyne  and  others,  and  the  use  of  nierciu-y  and 
antimony,  have  been  almost  entirely  abandoned  m 
the  early  management  of  these  cnses      I  the 
patient  be  plethoric  and  come  to  us  ^vith  a  flushed 
face  and  bounding  pulse   general  Weeding  and 
antimony  may  undoubtedly  be  required,  but  m 
the  majority  of  cases  these  measures  do  no  good 
while  actual  harm  may  arise  from  the  persistent 
depression  and  weakness  causett  by  the  bleedin 
and  the  vomiting  so  often  set  up  by  the  antmiony 
This  remark  is  the  more  true  as  the  surgeon  doe 
not  often  see  his  patient  in  the  stag^Y^en  geneml 
bleeding  can  be  of  any  possible  benefit.  Mercu^ 
again,  is  too  slow  of  action,  except  m  such  doses 
at  would  be  most  hurtful  dunng  t^^e  later  s  ages 
the  complaint.    Local  remedies  must  undoubtedl) 
be  our  chief  reliance.  jTcnnQm 
If  the  disease  goes  on  unchecked,  and  f  spsm 
and  dyspnea  become  urgent,  the  ^Jf^  J 

pipe  il  opened  the  better.    This  n«^' 
though  often  neglected,  step,  to  bo  eftect"  J  shm'l 
be  accomplished  before  the  functions  of  the  lung 
and  brain  have  become  seriously  >mpa''^«'^-    \'  . 
as  a  last  resource,  it  is  simply  useless.  Accoid.n 
to  Mr.  Lawrence  it  should  be  done    so  soon 
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tlie  symptoms  enable  ns  to  determine  the  nature  of 
the  disease,"  and  though  in  some  few  cases  it  has 
succeeded  even  at  the  last  moment,  yet  its  success 
will  be  more  and  more  put  in  jeopardy  the  longer 
the  delay.  So  soon  as  the  windpipe  is  opened 
below  the  obstruction,  and  air  readmitted  into  the 
labouring  lungs,  the  great  source  of  immediate 
danger  is  overcome,  and  time  is  afforded  for  reme- 
dies to  act  on  the  swelled  and  infiltrated  tissues. 
In  order  to  reduce  the  effusion,  mercury  in  small 
doses,  and  counter-irritation  to  the  Sides  of  the 
larynx  and  to  the  back  of  the  neck,  as  well  as  to 
the  upper  part  of  the  chest,  come  into  use,  the  latter 
measure  being  especially  called  for  if  bronchitis 
succeed  the  laryngitis,  as  is  too  often  the  case. 

The  effects  which  have  followed  the  local  appli- 
cation of  strong  caustic  solutions  in  cases  of  acute 
laryngitis,  have  been  such  as  not  to  warrant  the 
employment  of  this  mode  of  treatment. 

It  need  hardly  be  added  that  all  depletive 
measures,  and  the  administration  of  mercury,  must 
be  (avoided  in  that  consecutive  form  of  acute 
laryngitis  which  follows  asthenic  complaints,  or 
when  the  patient's  constitution  is  bad  or  depressed, 
or  the  disease  rapidly  takes  on  a  low  asthenic 
form  in  consequence  of  a  prevailing  epidemic. 

Suh-acute,  Asthenic,  or  CEdematous  Laryngitis. — 
The  "  angine  infiltro-laryngee  "  of  Sestier,  "  la- 
ryngite  sous-muqueuse  "  of  Cruveihlier. 

In  each  of  these  designations,  except  the  first, 
the  pathological  featxires  of  this  affection  are  ex- 
pressed, and  these  have  been  already  explained. 

In  sub-acute  laryngitis,  the  signs  of  inflammation 
are  but  little  pronounced.  The  mucous  membrane 
of  the  larynx  and  the  epiglottis  seems  often  little 
reddened  or  injected,  at  other  times  it  assumes  the 
dark  hue  indicative  of  low  inflammatory  action. 
Here  the  sub-mucous  tissue  gets  loaded  with  effused 
fluid,  consisting  of  either  serum  alone,  or  serum 
mingled  in  varying  proportions  with  pus  or  blood. 

Although  probably  recognised  from  remote  pe- 
riods it  was  not  till  the  beginning  of  this  century 
that  this  form  of  laryngitis  attracted  much  notice 
in  modern  times,  but  since  attention  was  promi- 
nently drawn  to  it  many  have  contributed  to  its 
investigation. 

It  is  to  the  rapid  and  great  effusion  into  the 
sub-mucous  areolar  tissue  of  the  larynx  that  cedema- 
tous  laryngitis  owes  its  extreme  danger  and  fatality. 
The  narrow  chink  of  the  glottis  cannot  at  best  admit 
of  much  curtailment,  and  when  the  lips  of  the  glottis 
become  tumid  and  project  into  the  canal  of  the 
windpipe,  a  formidable  mechanical  obstacle  exists 
to  the  entrance  of  air  into  the  lungs.  In  propor- 
tion to  the  rapidity  and  extent  of  the  effusion  will 
be  the  danger,  as,  when  the  obstacle  forms  slowly, 
the  lungs  adapt  themselves  in  some  measure  to  the 
diminished  supply,  but  wlicn  the  orifice  is  rapidly 
closed,  the  effects  are  very  serious  indeed. 

The  effusion  referred  to  is  chiefly  apparent  at 
the  edges  of  the  glottis,  on  the  laryngeal  surface  of 
the  epiglottis  and  behind  the  thyroid  cartilage,  and 
it  is  sharply  limited  below  by  the  vocal  cords.  It 
is  this  form  of  laryngitis  which  is  seen  to  attend 
erj'sipelas  and  low  inflammatory  affections  of  the 
throat,  and  it  is  such  cases,  especially  if  protracted, 
which  are  attended  with  purulent  or  semi-purulent 
effusions. 

The  symptoms  are  at  first  referred  to  the  throat 
and  the  respiration.  There  U  little  pain  oven  upon 
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pressure,  and  almost  no  general  fever  till  the  later 
stages,  when  a  low  irritative  form  of  fever  appears. 
The  dyspnoea,  however,  soon  becomes  urgent,  even 
more  so  than  in  acute  laryngitis,  on  account  of  the 
greater  eftusion.  There  is  an  irritating  hawking 
cough,  and  a  constant  endeavour  to  remove  thereby, 
or  by  deglutition,  some  adherent  mucus,  which  the 
patient  supposes  obstructs  the  air-tube,  and  is  the 
cause  of  his  uneasiness.  The  voice  gets  hoarse  or 
suppressed,  and  while  inspiration  is  much  interfered 
with,  expiration  is  comparatively  easy.  Dysphagia 
is  not  always  present.  The  epiglottis,  though  not 
always  swollen,  can  frequently  be  felt  to  be  so 
when  the  finger  is  introduced  into  the  throat. 
When  swollen,  it  has  been  well  likened  to  a  cherry, 
so  round,  hard,  and  red  does  it  become.  Tha 
glottis,  too,  can  sometimes  be  felt  tense  and  tumid, 
from  infiltration. 

Death,  which  is  frequently  due  to  sudden  spasm, 
takes  place  much  in  the  same  way  and  in  the  same 
time,  as  was  stated  to  be  the  case  with  regard  to 
acute  laryngitis. 

When  sub-acute  laryngitis  is  a  primary  affection, 
it  may  come  on  very  suddenly ;  but  when  it  is 
secondary  or  consecutive,  it  may  become  estab- 
lished much  more  slowly.  Middle-aged  persons  of 
a  plethoric  and  weakly  habit  of  body,  are  those 
most  liable  to  be  attacked. 

The  statistics  of  Valleix  and  Sestier  show  how 
fatal  an  affection  this  is.  Of  40  cases  related  by 
the  former,  31  died;  and  of  168  recorded  by  the 
latter,  127  died.  The  disease,  when  it  follows 
erysipelas,  low  fever,  or  diffuse  inflammation,  is 
almost  certainly  fatal.  The  constitution  and  state 
of  health  of  the  patient  and  the  rapidity  of  the 
seizure  will  also  throw  light  on  the  prognosis. 

The  diagnosis  is  not  usually  diflSicult.  The 
throat  affection  appearing  in  adults  during  or  after 
a  low  asthenic  form  of  inflammation  or  fever, 
its  being  marked  by  a  feeling  of  obstruction,  which 
the  patient  vainly  tries  to  overcome  by  swallowing 
and  hawking;  its  not  being  accompanied  by  pain 
or  acute  inflammatory  fever,  the  recognition  of  the 
enlarged  and  tumid  epiglottis  by  the  finger,  and 
the  increasing  obstruction  to  the  respiration,  and, 
ultimately,  the  interference  with  the  due  arterialisa- 
tion  of  the  blood.  From  true  croup  and  spasmodic 
croup  it  is  distinguished  by  the  age  of  the  patients 
affected,  by  the  inspiratory  efforts  being  alone 
affected,  and  by  the  results  of  digital  examination. 
Aneurisms  of  the  great  vessels  at  the  root  of  the 
neck  giving  rise  to  somewhat  similar  laryngeal 
symptoms  may  be  recognised  by  careful  ausculta- 
tion, and  the  signs  of  pressure  on  surrounding 
parts  which  such  tumours  occasion. 

The  key  to  the  treatment  lies  in  the  due  recog- 
nition of  the  source  and  cause  of  danger,  and  the 
adynamic  nature  of  the  affection.  Patients  affected 
with  this  form  of  laryngitis  are  generally  so  weak 
and  depressed  that  they  cannot  admit  any  delay 
in  the  treatment,  and  consequently  very  prompt 
attention  is  called  for.  As  general  remedies,  blood- 
letting cannot  be  employed  beyond  the  application 
of  a  few  leeches  to  the  throat,  but  purgatives  and 
blisters  (to  the  side  and  back  of  the  neck,  or  upper 
part  of  the  chest)  at  the  outset  may  be  tried,  not, 
however,  with  any  great  hope  of  success,  as  safety 
lies  in  bronchotomy  alone.  Tartar  emetic  is  not 
now  emploj'ed,  and  mercury  cannot  be  used  in  the 
cachectic  subjects  we  have  generally  to  deal  with. 
If  at  all  of  use,  it  can  only  be  after  the  brunt  of 
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the  ailment  iia8  passed,  and  the  effusion  alone  re- 
mains to  be  got  rid  of.  The  antiphlogistic  treat- 
ment can  only  do  good  during  the  stage  which 
precedes  effusion,  but  effusion  having  taken  place 
assumes  the  rehation  of  a  local  mechanical  obstacle 
to  the  respiration,  and  it  must  be  overcome  by 
making  an  artificial  opening  below,  to  allow  air 
to  enter  the  lungs.  The  sooner  after  the  recog- 
nition of  the  true  cause  of  the  obstruction,  the 
operation  alluded  to  is  performed,  the  better.  The 
dangers  of  such  an  operation  are  trivial  in  com- 
parison with  the  benefits  obtained.  By  it,  if  early 
performed,  immediate  relief  is  got,  so  far  as 
the  most  distressing  symptoms  are  concerned,  and 
the  urgency  of  the  danger  is  allayed,  while  rest  is 
given  to  the  morbid  parts,  and  time  allowed  for 
remedies  to  act,  and  those  ulterior  changes  are  pre- 
vented in  the  lung  and  brain  which  are  so  much 
to  be  apprehended. 

Lisfranc  introduced,  and  several  surgeons  have 
practised,  a  plan  of  incising  or  puncturing  the 
pharynx  and  glottis  in  order  to  free  them  of  the 
effusion.  A  narrow  bistouri  is  used  for  this  pur- 
pose, and  the  punctures  are  made  numerous  and 
small.  Gargles  are  afterwards  used,  to  encourage 
the  evacuation  of  the  fluid.  This  plan  may 
possibly  be  tried  in  oedematous  laryngitis,  if  the 
practitioner  can  remain  by  his  patient,  and  be  ready 
to  perform  bronchotomy  if  two  repetitions  of  the 
proceeding  at  an  interval  of  two  hours  bring  no 
relief.  If  the  symptoms  are  urgent,  such  delay  is 
not,  however  justified  by  the  success  hitherto  of 
the  manoeuvre  referred  to.  There  is  no  danger,  as 
some  have  supposed,  of  excessive  bleeding  from 
such  punctures  as  those  alluded  to.  Legroux  suc- 
ceeded in  relieving  the  swelling  by  scarifying  the 
mucous  membrane  with  his  finger  nail  sharpened 
and  passed  into  the  throat. 

To  perform  bronchotomy  when  the  disease  has 
advanced  si  as  to  implicate  the  functions  of  the 
lungs  and  brain,  is  only  to  compromise  the  reputa- 
tion of  an  operation  which  is  invaluable  when 
undertaken  at  the  proper  juncture.  The  more 
rapid  the  progress  of  the  symptoms,  the  sooner 
should  the  opening  into  the  windpipe  be  made,  as 
the  lungs  will,  in  such  cases,  be  the  sooner  em- 
barrassed. The  statistics  of  Sestiershow  that,  while 
four-fifths  of  the  whole  number  of  cases  died  when 
no  operation  was  performed,  more  than  one  third 
recovered  (and  all  were  very  severe  cases)  when  it 
was  carried  out. 

It  has  been  recommended  by  Bayle  and  Thuillier 
to  substitute  for  bronchotomy,  a  tube  introduced 
into  the  trachea  through  the  swelled  glottis.  The 
difficulty  of  accomplishing  this,  the  evil  likely  to 
be  produced  by  the  presence  of  a  foreign  body  m 
such  a  situation,  and  the  questionable  nature  of  the 
security  against  the  immediate  danger  which  it 
would  bring,  have  caused  this  proposal  to  be  little 
regarded.  The  same  remark  may  be  made  with 
reference  to  the  suggestion  to  promote  the  absorp- 
tion of  the  fluid  present  in  the  lips  of  the  glottis, 
by  the  direct  pressure  of  the  finger  applied  from 
time  to  time;  and  in  this  country  no  reliance  is 
placed  ill  so  rapid  and  terrible  a  form  of  laryn- 
gitis, on  tiie  topical  application  of  solutions  of 
caustic,  as  advocated  by  Dr.  Green,  who  uses  a 
solution  of  the  crystals  of  nitrate  of  silver  ol  the 
strength  of  two  scruples  to  a  drachm  in  the  ounce 
of  water.  Many  large  blisters  applied  to  the  neck, 
chest,  and  shoulders,  have  in  some  cases  rapidly 
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diminished  serous  effusion  into  the  tissueB  of  the 
glottis. 

If  the  patient  be  so  fortunate  as  to  get  through 
the  immediate  danger  of  sub-acute  laryngitis,  it 
occasionally  happens  that  he  falls  into  another  of 
scarcely  less  hazard.  The  purulent  inflammation 
of  the  tissues  is  apt  to  set  up  sloughing,  and  this 
leads  to  slow  exhaustion  and  death.  The  cartilages 
may  necrose  and  "  phthisis  laryngea  "  become  con- 
firmed. Local  medication  is  employed  in  such 
deplorable  and  almost  hopeless  circumstances,  in 
order  to  loosen  the  sloughs,  and  by  the  administra- 
tion of  a  generous  diet  and  stimulants,  ever}' 
attempt  is  made  to  sustain  the  system  during  the 
process  of  cicatrisation. 


Chronic  Laryngitis  is  the  most  common  of  all 
the  forms  of  laryngeal  affections,  and  may  vary  in 
severity  from  an  illness  so  slight  as  hardly  to 
attract  attention,  to  one  of  the  most  severe  and 
formidable  nature. 

Chronic  laryngitis  may  result  from  neglected 
catarrh,  or  be  the  sequence  of  acute  inflammation. 
It  is,  however,  most  commonly  seen  as  the  effect  of 
some  frequently  renewed  irritation,  as  oft-repeated 
colds,  frequent  exposure  to  sudden  alterations  of 
temperature,'  injuries  of  the  throat,  repeated  over- 
exertion of  the  voice,  the  inhalation  of  irritating 
dust  or  gases. 

Intemperance,  scrofula,  the  abuse  of  mercury, 
debilitating  diseases,  and  derangements  of  the 
digestive  organs,  strongly  predispose  to  it,  and  it  is 
a  frequent  accompaniment  of  tubercular  disease  of 
the  lungs,  and  of  syphilis. 

The  effects  are  mainly  visible  in  the  mucous 
membrane  and  the  cellular  tissue  beneath,  in  the 
slighter  forms,  and  in  the  same  tissues  and  in  the 
cartilages  also  in  the  more  severe.  When  the 
mucous  membrane  is  constantly  irritated  and  kept 
in  a  state  of  congestion  it  gets  thickened,  intersti- 
tial lymphic  deposit  takes  place  into  it  and  into  the 
areolar  tissue  beneath,  and  thus  the  whole  region 
of  the  back  of  the  pharynx,  the  glottis  and 
epiglottis  and  downwards,  as  far  as  and  sometimes 
even  beyond  the  true  vocal  cords,  becomes  perma- 
nently altered  and  diseased  in  structure.  The 
mucous  membrane  gets  into  a  swelled,  irritable, 
and  softened  condition,  with  granular  patches 
upon  it.  The  enlarged  follicles  become  the  seat 
of  ulceration;  the  sub-mucous  cellular  tissue  be- 
comes infiltrated  with  semi-purulent,  or  it  may 
be  tubercular  matter,  dissecting  abscesses  penetrate 
and  destroy  the  surrounding  parts,  and  occasionally 
burst  into  the  oesophagus,  but  more  commonly  on 
the  external  surface,  and  that  often  by  long  tracts, 
which  afterwards  may  become  fistulous;  the  peri- 
chondrium of  the  cartilages  becomes  inflamed,  and 
ultimately  the  cartilages  themselves  get  eroded  and 
become  carious  or  necrosed,  having  frequently  been 
partially  or  wholly  ossified  before  dying;  and  thus 
is  established,  by  slow  but  sure  degrees,  the  terrible 
disease  to  which  the  appellation  of  "phthisis  la- 
rynpea  "  has  been  not  inappropriately  given. 

The  ulcers  met  with  in  chronic  laryngitis  are 
sometimes  of  a  small  round  irritable  chaiacter,  but 
more  frequently  they  are  large  and  of  irroguliu- 
shape.  They  may  occupy  any  part  of  the  upper 
portion  of  the  larvnx,  and  extend  downwards  even 
into  the  trachea.  Syphilitic  ulceration  spreading  from 
the  fauces  is  usually  confined  to  the  upper  part  of 
the  larynx;  while  ns  a  consequence  of  idiopathic 


1 


LARYNX,  SURGICAL  DISEASES  OF, 

inflammation  it  occurs  most  frequently  on  the  lips 
of  the  glottis,  and  when  in  connection  with  pulmo- 
nary consumption  it  is  most  common  in  the  tnichea. 
Thick  cord-like  cicatrices  may  result  from  ulcera- 
tive action  in  the  windpipe,  and  cause  considerable 
contraction. 

The  expectoration  which  accompanies  chronic 
laryngeal  inflammation  is  at  first  scanty,  but  soon 
becomes  profuse,  more  or  less  purulent,  fetid,  and 
streaked  with  blood.  Portions  of  necrosed  cartilage 
are  occasionally  expelled  with  the  sputa,  together 
with  phosphatic  concretions  which  form  in  the 
diseased  larynx.  If  pieces  of  dead  cartilage,  or 
such  concretions  as  have  been  referred  to,  in  place 
of  being  extruded,  become  lodged  in  the  windpipe 
after  being  loosened,  they  may  cause  even  fata! 
results,  and  in  all  cases  much  irritation  will  be 
occasioned  by  them. 

The  symptoms  of  chronic  laryngitis  vary  much 
with  the  severity  of  the  seizure,  gnd  the  extent  of 
surface  implicated.  Its  presence  may  be  alone 
signified,  in  the  slighter  forms  of  the  aifection,  by  a 
husky  and  hoarse  voice,  a  dry  wheezy  cough,  and 
some  amount  of  dyspnoaa.  Pain  on  pressing  the 
larj'nx  against  the  spine,  or  on  moving  it  from  side 
to  side,  will  also  probably  be  complained  of. 

The  more  changed  from  its  normal  condition  the 
raucous  membrane  becomes,  the  more  will  the 
calibre  of  the  canal  be  restricted,  and  the  breathing 
and  voice  suffer  embarrassment.  The  inspiration 
becomes  sibilant  in  the  more  severe  forms  of  the 
disease,  and  complete  aphonia  may  arise.  Deglu- 
tition is  occasionally  interfered  with,  especially 
when  ulceration  is  present  on  the  anterior  surface 
of  the  epiglottis.  The  disease  may  extend  down- 
wards and  implicate  the  lungs,  causing  tubercular 
deposit  there.  Such  implication  is  not  always 
easily  determined,  from  the  confusion  of  sounds 
heard  through  the  stethoscope ;  however,  by  per- 
cussion, the  existence  of  tubercular  matter  may  be 
recognised. 

Death  in  chronic  laryngitis  may  take  place  by 
spasm,  or  by  the  supervention  of  an  attack  of  the 
acute  or  oedematous  form  of  the  disease,  or  by 
symptoms  similar  to  those  of  phthisis,  viz.  wasting 
and  hectic. 

The  diagnosis  will  rest  on  the  history  of  the 
attack,  the  changed  hoarse  whistling  voice,  the 
hissing  inspiration,  the  peculiar  cough,  the  tender- 
ness produced  by  pressure  on  the  upper  part  of  the 
windpipe,  the  pain  or  uneasiness  caused  by  deglu- 
tition and  by  speaking,  the  absence  of  acute  in- 
I  flammatory  fever,  but  the  presence  of  considerable 
constitutional  irritation  or  hectic.  When  there  is 
ulceration  at  the  upper  orifice  of  the  larynx  or  on 
the  epiglottis,  then  the  pain  on  deglutition  will  be 
very  considerably  augmented,  and  at  all  times 
there  is  a  fixed  pain  at  the  upper  part  of  the  larynx, 
and  usually  a  rejection  of  fluids  by  the  nose. 
When  ulceration  attacks  the  vocal  cords,  the  voice 
will  be  rendered  hoarse,  or  be  altogether  suppressed. 

The  differentiation  of  chronic  laryngitis  from 
anenrismiil  and  other  tumours  pressing  on  the  re- 
current nerves  is  to  be  sought  by  observing  the 
effect  which  their  pressure  occasions  on  blood- 
vessels, gullet,  or  lungi,  and  by  auscultation  and 
percussion  of  the  upper  part  of  the  chest.  We 
thus  obtain  evidence  of  the  existence  or  not  of 
aneurism,  or  other  tumour,  occupying  tho  place 
where  lung  tissue  should  be.  In  few  cases  can  any 
confusion  exist  between  chronic  laryngitis  and  an 
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access  of  asthma,  but  the  state  of  the  voice  will 
serve  as  a  well-marked  distinction.  In  asthma  it 
is  little,  if  at  all,  changed;  in  laryngitis  it  is  very 
markedly  afi'ected.  Further,  the  paroxysm  of 
asthma  comes  on  for  the  most  part  suddenly,  and 
leaves  the  patient  as  it  found  him,  in  compa- 
parative  health,  while  the  other  affection  becomes 
established  slowly,  and  increases  in  intensity,  re- 
maining long,  and  leaving  the  person  affected  in  a 
deplorable  condition.  There  is,  besides,  the  pro- 
bable previous  occurrence  of  the  asthmatic  attack, 
and  there  is  its  recurrence,  all  serving  to  distin- 
guish the  two  diseases  beyond  the  possibility  of 
confusion. 

The  prognosis  of  chronic  laryngitis  will  mainly 
depend  on  the  stage  which  the  aflfection  has 
reached,  its  severity,  and  the  powers  of  resistance 
to_  Us  effects  possessed  by  the  patient.  In  its 
milder  forms  chronic  laryngitis  is  removable,  but  it 
is  very  liable  to  return,  while  in  the  more  advanced 
and  severe  degrees  it  is  an  incurable  and  very  de- 
structive malady.  When  ulceration  has  made 
much  way,  and  abscesses  form,  producing  those 
general  symptoms  which  have  been  not  inappro- 
priately termed  "  phthisis  laryngea,"  ihe  case  ia 
well-nigh  hopeless. 

The  ireatment  aims  chiefly  at  overcoming  the 
local  symptoms,  but  the  constitutional  efiFects  must 
also  be  managed.  The  treatment  must  be  varied 
according  to  the  severity  of  the  disease,  its  cause 
and  its  subject. 

Perfect  rest  to  the  affected  part  is  of  very  great 
consequence.  Talking  should  be  prevented  as 
much  as  possible,  and  the  most  soluble  food 
must  be  used,  so  as  to  render  deglutition  as 
easy  as  can  be.  Any  special  source  of  local 
irritation,  as  those  connected  with  occupation  or 
such  like,  must  be  removed,  and  exposure  to  cold 
carefully  avoided.  Removal  to  a  mild  climate 
becomes  often  necessary,  and  in  all  cases  is  highly 
beneficial.  Any  derangement  in  the  general  health, 
any  pernicious  habit  by  which  the  larynx  is  irri- 
tated, any  irregularity  in  the  secretions,  must  be 
corrected;  and  in  general  tonics,  nourishing  food, 
and  It  may  be  the  use  of  mineral  waters,  will  be 
indicated.  If  the  cause  of  the  disease  has  been 
syphilis  or  the  abuse  of  mercury,  then  iron  or  the 
iodide  of  potassium  must  be  used,  but  the  admi- 
nistration of  mercury  for  the  cure  of  syphilitic 
laryngitis  must  only  be  thought  of  when  the 
patient  is  strong  and  able  to  bear  it.  Further 
when  the  effusion  attending  the  affection  has  been 
considerable,  it  may  be  desirable,  if  the  patient  be 
vigorous,  to  use  mercury  cautiously  in  order  to 
hasten  the  removal  of  such  effusion.  If  used  with 
proper  circumspection,  great  good  may  be  got  from 
this  drug  in  such  cases. 

Sedatives  and  antispasmodics,  such  as  opium, 
belladonna,  valerian,  camphor,  stramonium,  ether 
and  hyoscyamus,  given  internally,  are  occasioiiallv 
useful  in  allaying  cough,  relieving  spasm,  and 
quieting  irritation,  but  the  benefit  attending  them 
is  generally  only  very  temporary.  Drs.  Stokes 
and  Graves  recommend  the  external  use  of  bella- 
donna (in  the  form  of  plaster)  to  the  throat  in 
order  to  relieve  the  sp.ism. 

Local  remedies.    Occasionallv  the  application 
of  a  small  number  of  leeches  to  the  sides  of  the 
larynx  relieves  the  pain  and  cough;  and  counter- 
irritation  by  croton  oil  or  tartar  emetic  or  turnen 
tine  to  the  same  part,  or  to  the  back  of  the  neck 
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and  a  seton  in  the  last  named  region 
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found  useful.    — ^  ._-  —   

employed  to  fullfilthe  same  end,  and  small  caustic 
issues  to  either  side  of  the  larynx.  Astringent 
gargles,  as  those  of  alum,  tannic  acid,  or  sulphate 
of  zinc  (which  last  was  Bennati'a  favourite  pre- 
scription), are  occasionally  of  much  use,  and  inha- 
lations of  hot  steam  or  of  medicated  vapours  of 
various  descriptions,  iodine,  balsams,  tar,  turpen- 
tine, stramonium,  narcotics  and  sedatives,  have 
been  thought  to  soothe  at  least  temporarily.  But 
the  disease  now  under  consideration  is  one  which 
generally  demands  the  adoption  of  more  decided 
measures.    The  best  results  have  been  obtained 
from  the  local  application  if  strong  solutions  of 
nitrate  of  silver.  Trousseau  and  Billoc  tried  many 
other  salts,  but  the  use  of  none  was  followed  by 
such  good  results  as  the  sa.c  of  silver.    It  may  be 
used  in  the  form  of  powder  (12  to  72  parts  mixed 
with  sugar),  minutely  divided  and  drawn  into  the 
air  passages  after  being  carried  as  far  as  the  glottis 
in  a  reed  or  hollow  glass  tube;  yet  its  diffusion  is 
so  difficult  to  obtain  in  this  manner,  and  its  action 
is  so  violent,  that  most  surgeons  prefer  the  more 
manageable  form  of  solution.    Employed  in  this 
form  it  can  be  introduced  either  by  means  of  Bre- 
tonneau's  sponge  probang  or  by  Trousseau's  curved 
syringe,  which  has  a  finely  perforated  nozzle.  A 
weak  solution  is  found  practically  to  do  harm,  as  it 
only  irritates  and  stimulates,  but  a  solution  of  the 
strength  of  a  drachm  to  the  ounce  of  distilled  water 
produces  a  very  decided  and  often  lasting  effect  in 
causing  a  change  of  action  in  the  membrane.  The 
probang  charged  with  some  of  the  solution  above 
mentioned  is  passed  into  the  larynx  (for  few  credit 
the  possibility  of  passing  the  vocal  cords),  and  in 
this  way  the  caustic  is  applied  directly  to  the  dis- 
eased siuface.    It  is  best  to  begin  by  applying  it  to 
the  pharynx  alone,  and  then  every  two  or  three  days 
to  the  larjmx,  till  the  parts  become  somewhat  used 
to  the  application,  after  which  it  may  be  applied 
daily,  the  repetitions  being,  however,  in  each  case 
regulated  by  the  effects.    The  cauterisation  of  the 
pharynx  and  tonsils  is  often  productive  of  much  good 
in  affections  confined  apparently  to  the  larynx 
How  it  acts  in  such  cases  is  not  easy  to  explain. 

If,  however,  the  disease  be  far  advanced,  the 
necessity  of  obtaining  perfect  rest  to  the  part  be- 
comes imperative,  and  this  is  often  unattainable  to 
the  required  degree  without  making  an  artificial 
opening  into  the  air  passages  below  the  seat  of  the 
malady.  The  constant  cough  and  the  hawking 
prevent  rest,  and  the  fear  is  great  of  sudden  and 
fatal  spasm.  The  more  pressing  danger  is  allayed 
by  bronchotomy,  and  time  is  then  obtained  for  the 
use  of  remedies  to  cure  the  disease. 

To  be  of  use  bronchotomy  should  be  performed 
early,  before  the  patient's  strength  has  been  too 
much  exhausted.  Finall)^,  it  is  always  to  be  re- 
membered that  the  fatal  termination  of  chronic 
laryngitis  is  frequently  due  to  the  supervention  ot 
the  acute  or  the  oedematous  forms  of  the  disease, 
and  our  measures  must  be  taken  with  a  clear 
knowledge  of  such  a  risk. 

Larmmal  Cartilages,  diseases  of.  Some  of  these 
affections  liave  been  already  referred  to  when  re 
viewing  chronic  laryngitis.    The  cartilages  of  the 
larynx  frequently  ossify  in  old  age,  and  are  in  con 
sequence  rendered  the  more  liable  to  injury,  inis 
ossification  may  be  very  complete,  so  that  the 


whole  windpipe,  including  the  thyro-hyoid  mem- 
brane, may  be  rendered  quite  rigid.  Exostosis  of 
the  cricoid  and  arytenoid  cartilages  have  been 
observed,  and  in  one  case  at  least  such  a  tumour 
has  partially  obstructed  the  oesophagus. 

Necrosis  and  caries  may  attack  and  destroy 
these  cartilages,  the  former  disease  being,  however, 
more  common  than  the  latter.  In  chronic  laryn- 
gitis, when  abscesses  form  or  ulceration  extends  to 
the  cartilages,  the  perichondrium  being  first  af- 
fected, separates  from  the  underlying  cartilages, 
and  the  cartilage  thus  stripped  of  its  organic  con- 
nection, dies.  Trousseau  found  the  cartilages  ne- 
crosed in  more  than  the  half  of  the  cases  of  chronic 
laryngitis  he  examined.  Sedillot,  too,  has  shown 
that  sometimes  necrosis  attacks  these  cartilages 
after  severe  fevers. 

When  dead,  the  cartilage  acts  as  a  foreign  bod)^ 
and  may  occasion  much  irritation  before  itis  removed. 
Sometimes  it  escapes  piecemeal,  through  openings 
existing  into  the  interior  of  the  larynx;  sometimes 
an  abscess  works  its  way  to  the  surface,  and  allows 
of  the  discharge  of  the  fragments  externally.  If 
detached  and  falling  inwards,  it  may  cause  suffo- 
cation, in  consequence  of  its  obstructing  the  larynx, 
or  from  the  collapse  of  the  windpipe,  permitted  by 
a  removal  of  all  support.  Bronchotomy  may  be 
called  for  in  some  instances,  in  consequence  of  the 
obstruction  set  up  bj"-  these  fragments. 

Caries  is  most  common  in  the  rings  of  the 
trachea,  but  it  is  rare  in  the  cartilages  of  the 
larynx.  It  is  occasioned  in  the  same  way  as 
necrosis,  and  ma)"-  cause  most  annoying  fistulous 
tracts  to  form  in  the  neck.  In  cases  of  caries, 
rapid  and  fatal  asphyxia  may  result  inconsequence 
of  oedema  of  the  glottis  setting  in. 

It  has  been  proposed  to  cut  down  and  remove 
necrosed  or  carious  cartilage  in  the  larynx,  but  as 
yet  this  proposal  has  not  been  put  into  practice. 
Fragments  can  frequently  be  removed  by  the  fistu- 
lous tracks  leading  to  them,  but  the  disease  in 
general  is  too  hopeless  to  warrant  much  inter- 
ference. 


Nervous  affections  of  tlie  Laryiuv.  Spasm  of  the 
glottis  may  occur  either  in  the  adult  or  in  the 
child,  and  frequently  occasions  very  serious  results. 
In  the  adult  such  an  affection  is  generally  con- 
nected with  hysteria,  but  it  may  result  from 
pressure  caused  by  various  tumours  on  the  inferior 
laryngeal  nerves.  Bronchocelo,  cancerous  and 
scrofulous  tumours  of  the  neck,  and  aneurism  of 
the  great  vessels,  may  thus  act.  Spasmodic  affec- 
tions of  the  glottis,  too,  may  result  from  irritation  of 
neighbouring  or  distant  parts,  as  inflammation 
of  the  oesophagus  or  bronchi,  or  even  of  the  soft 
parts,  irritation  of  the  nerve  centres,  or  of  the 
digestive  or  uterine  organs.  Thus  the  source  of 
irritation  may  be  both  distant  and  obscure.  _  The 
treatment  of  such  an  affection  must  vary  with  its 
cause,  which  must  be  diligently  sought  for  and 
mitigated  or  removed.  To  relieve  the  immediate 
symptoms,  cold  affusion,  fomentations  to  the  fore 
part  of  the  neck,  stimulants  to  the  nostrils, 
slapping  the  cheeks  smartly,  will  usually  avail. 
Opening  the  windpipe  can  only  be  thought  of  m 
very  severe  and  intractable  cases  m  which  the 
cause  is  ever  active,  and  cannot  be  removed.  Anti- 
spasmodics and  sedatives  will  be  indicated  if  the 
attack  can  be  foreseen,  and  is  of  such  a  nature 
as  can  be  thought  amenable  to  such  remedies,  in 
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all  cases  the  secretions  must  be  regulated,  and 
fresh  air  and  the  administration  of  chalybeates  or 
other  tonics  will  in  most  cases  be  beneficial. 

Nervous  aphonia  is  occasionally  met  with  in 
females,  depending  on  some  temporary  irritation 
of  the  nervous  system,  and  it  is  to  the  removal  of 
meh  irritation  that  our  treatment  must  be  directed. 
The  sudden  manner  in  which  the  seizure  comes 
and  goes  is  its  leading  characteristic.  This  affec- 
tion is  sometimes  dependent  on  a  relaxed  condition 
of  the  throat,  and  demands  stimulant  and  astrin- 
gent gargles,  or  the  topical  use  of  nitrate  of  silver, 
while,  in  all  cases  we  employ  general  measures  to 
strengthen  and  tone  the  system  after  having  re- 
moved any  specific  derangement  which  may  be 
present, 

In  children,  spasmodic  afFectionw  of  the  glottis 
are  often  very  serious.  Such  an  affection  is  vari- 
ously designated  "  spasmodic  or  false  croup," 
"  laryngisnms  stridulus,"  "  thymic  asthma," 
"  crowing  disease,"  &c.,  &c. 

Those  affected  are  usually  below  four  years  of 
age,  and  are  attacked  for  the  moat  part  suddenly 
on  awaking  from  sleep  with  dyspnoea,  so  severe  as 
to  threaten  instant  death.  This  ends  in  a  crowing 
noisy  inspiration  as  recovery  takes  place.  Some- 
times we  have  no  difficulty  in  discovering  the 
cause  of  the  seizure,  but  at  other  times  we  find  no- 
thing to  guide  us.  Some  unusual  bodily  or  mental 
irritation  is  the  common  cause  ;  an  irritation  in 
the  gums,  in  the  digestive  organs,  or  in  the  brain. 
Fear  or  sudden  impressions  of  any  vivid  kind  may 
also  occasion  it.  Weakly  children,  as  those  reco- 
vering from  some  depressing  complaint,  are  those 
most  liable  to  be  attacked.  Some  authors  have 
ascribed  it  universally  to  disease  of  the  brain, 
others  to  the  thjonus  gland  or  enlarged  scrofulous 
glands  at  the  root  of  the  neck  pressing  on  the 
recurrents  or  the  veins,  and  thus  causing  a  direct 
effect  on  the  glottis,  or  congestion,  and,  it  may  be, 
effusion  on  the  brain.  However,  we  well  know 
that  spasmodic  croup  does  not  always  recognise 
such  serious  causes  as  these,  but  may  be  due  to 
temporary  influences  which  leave  no  permanent 
evil  behind. 

The  attack  of  spasm  may  pass  off  as  suddenly  as 
it  came,  and  may  not  return,  but  most  usually  it 
recurs  at  irregular  intervals,  if  the  cause  continue  in 
activity,  and  it  may  even  end  in  general  convulsions. 
It  is  apt  to  be  mistaken  for  a  foreign  body  in  the 
air  passages.  The  absence  of  fever  and  premoni- 
tory symptoms,  its  suddenness,  its  [irregular  inter- 
mittent character,  all  cause  it  to  resemble  a  foreign 
body  present  in  the  windpipe,  but  there  are 
other  points  in  which  the}'  manifestly  differ,  and 
these  will  be  found  discussed  under  the  head 
Trachea. 

The  sjonptoms  which  have  been  above  referred 
to,  taken  in  connection  with  the  child's  age,  the 
absence  of  any  catarrhal  symptoms,  the  freedom  of 
breathing  between  the  attacks,  and  the  presence  of 
some  efficient  cause,  will  point  out  the  true  nature 
of  the  affection.  In  its  treatment  cold  affusions  to 
the  head,  while  the  lower  part  of  the  body  is 
placed  in  hot  water,  and  friction  is  employed  to  the 
limbs,  striking  the  nates  smartly  wliile  tiie  child  is 
held  somewhat  forward,  will  probably  remove  the 
spasm,  but  artificial  respiration  by  tlie  mouth,  if 
such  can  be  accomplished,  or  after  opening  the 
■windpipe,  if  that  be  considered  necessary,  may  be 
required  to  effect  complete  restoration. 


After  the  immediate  danger  of  the  attack  is  over, 
and  in  order  to  provide  against  a  repetition,  the 
general  health  must  be  improved,  and  we  must 
search  for  and  remove  the  cause  of  the  affections 
whatever  it  be.  The  bowels  must  be  carefully 
regulated  and  kept  free,  and  the  gums  examined. 
Change  of  air,  good  soluble  food  of  an  unirritating 
and  easily  assimilated  character,  and  the  adminis- 
tration of  tonics,  and  especially  iodine  and  iron, 
will  in  general  prove  serviceable. 

Larynoi',  tnorbid  grotvths  in  the.  H)'datids,  car- 
tilaginous tumours,  warts  and  venereal  papules  are 
occasionally  developed  in  the  larynx.  Polypous 
growths,  or  growths  simulating  polypi  in  shape,  are 
also  met  with.  These  last  occur  most  frequently 
in  young  male  subjects,  and  are  invested  with  con- 
siderable interest.  They  may  be  either  of  the 
mucous  or  fibrous  description,  and  vary  much 
in  size  and  shape.  They  may  be  round  or 
lobulated ;  single  or  in  clusters.  Occasionally  me- 
dullary cancer  is  found  in  the  larynx,  assuming 
shapes  similar  to  that  of  polypous  growths.  La- 
ryngeal polypi,  though  sometimes  attached  by 
broad  bases,  are  most  frequently  met  with  narrow 
and  long  stems.  The  nmcous  polypus  consists  of 
an  hypertrophy  of  the  mucous  membrane,  wliile  the 
fibrous  springs  from  the  sub-mucous  tissue,  and 
either  ruptures  the  overlying  membrane,  or  carries 
a  layer  of  it  on  its  surface. 

Laryngeal  polypi  cause  danger  by  the  mechanical 
obstruction  they  occasion  in  the  windpipe,  and  this 
they  the  more  readily  accomplish  from  their  most 
common  site  being  the  neighbourhood  of  the 
glottis.  They  also  occur  on  the  vocal  cords,  in  the 
ventricles  of  the  larynx,  and  at  the  root  of  the 
epiglottis.  When  present  in  the  larynx,  polj'pi 
cause  embarrassment  to  the  respiration,  a  change 
in  the  tone  of  the  voice  and  in  the  sound  of  the 
breathing,  and  sometimes  they  give  rise  to  much 
more  serious  effects  by  changing  their  position  sud- 
denly (when  attached  loosely)  and  closing  the 
chink  of  the  glottis.  Suffocation  will  follow  such 
an  accident,  if  the  efforts  of  the  patient  fail  to 
remove  the  impediment,  If  he  is  successful  in 
freeing  the  orifice,  the  former  state  of  the  respira- 
tion is  at  once  restored.  The  movement  of  these 
tumours  within  tlie  larynx  is  occasionally  per- 
ceived by  the  patient,  and  their  presence  can 
sometimes  be  demonstrated  by  means  of  the  laryn- 
goscope when  the  patient  is  placed  in  a  good  light, 
the  tongue  well  depressed,  and  a  forced  expiration 
made.  In  such  cases  the  tumour  may  occasionally 
be  seen  for  a  moment  to  project  by  the  side  of  the 
epiglottis.  Roux  and  otliers  have  moreover  suc- 
ceeded in  exploring  these  tumours  with  the  finger. 
These  methods  of  diagnosis  may  be  put  into  requi- 
sition in  any  suspected  case,  and  if  portions  of  the 
growths  are  expectorated,  as  the)'  sometimes  are, 
then  there  can  be  no  hesitation  felt  as  to  the 
nature  of  the  obstruction. 

It  may  be  added  that  some  patients  afiected 
with  laryngeal  polypus,  have  by  making  rapid 
efforts  of  inspiration  and  expiration  produced  a 
valvc-Iike  sound,  and  a  hoarse  cough  and  a  sibilant 
inspiration  are  not  uncommon  accompaniments  of 
the  affection.  The  symptoms  occasioned  by  the 
growtli  will  liowevpr  vary  with  its  site.  Polypi 
are  not  however  always  easily  recognised  or  distin- 
guished from  other  affections  in  which  there  is 
obstruction  to  the  respiration.    Sometimes  they 
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grow  very  insidiously,  and  death  takes  place 
•without  the  true  ailment  having  been  discovered. 

Polypous  growths  in  the  larj'nx,  if  left  alone,  in- 
variably prove  fatal.  The  solitary  ease  or  two  in 
which  they  have  been  spontaneously  expelled  can 
hardly  be  considered  to  invalidate  this  statement. 
The  rule  then  is  to  remove  them.  This  can  some- 
times in  favourable  cases  be  accomplished  by  tlie 
mouth.  The  tuniour  has  been  seized  as  it  pre- 
sented itself  by  the  side  of  the  epiglottis,  and  its 
pedicle  cut  or  twisted  so  as  to  allow  of  its  entire 
removal,  the  point  from  which  it  grew  being  after- 
wards touched  with  a  strong  solution  of  nitrate  of 
silver. 

Most  commonly  the  windpipe  has  to  be  opened 
in  order  to  allow  of  the  growth  being  reached,  and 
this  opening  is  made  in  whatever  part  of  the  tube 
best  suits  the  site  pf  the  polypus.  Ehrmann  re- 
commends us  to  perform  tracheotomy  in  the  first 
instance  in  such  cases,  and  having  thus  secured 
free  access  of  air  to  the  lungs,  to  split  the  cricoid 
cartilage,  and  prolong  the  incision  as  far  upwards 
as  may  be  required  to  remove  the  tumour;  the 
latter  part  of  the  incision  and  the  removal  of  the 
growth  being,  however,  postponed  till  the  fatigue 
and  exhaustion  of  the  first  proceeding  is  recovered 
from.  Having  reached  the  growth,  we  may  either 
remove  it  by  excision,  or  cauterise  it  if  it  has  a 
broad  base. 

Warty  cauliflower-like  excrescences,  similar  to 
those  so  often  seen  on  the  vulva,  occur  in  the 
larynx,  and  are  of  venereal  origin.  They  give  rise 
to  obstruction,  but  have  no  other  distinctive  sign. 
If  remedies  addressed  to  the  constitution  fail  to 
remove  them,  they  must  be  got  at  in  the  same 
way  as  was  described  with  regard  to  polypi.  Car- 
tilaginous tumours,  if  they  obstruct  the  windpipe, 
must  be  removed  in  like  manner. 

Larynx,  Injuries  of  the.  The  larj^nx  generally 
participates  in  the  severe  injury  which  the  pharynx 
receives  from  the  accidental  inhalation  of  hot 
steam,  or  flame,  or  the  attempt  to  swallow  caustic 
solutions  or  boiling  water.  The  most  common  of 
these  imtoward  events  is  that  in  which  children 
try  to  drink  from  a  kettle  or  tea-pot  containing 
boiling  liquid.  In  such  a  case  (and  the  same  is 
true  of  caustic  solutions)  a  spasmodic  action  of  the 
pharyngeal  muscles  almost  immediately  rejects  the 
fluid  by  the  mouth  and  nose,  so  that  little  or  none 
passes  downwards,  but  part  is  thrown  into  the 
upper  part  of  the  larynx,  which  pait  of  the  wind- 
pipe generally  alone  receives  immediate  injury. 

So  soon  as  tiie  violent  pain  caused  by  the  act 
has  subsided,  there  is  usually  an  interval  before 
the  influence  of  the  injury  becomes  fully  apparent, 
and  then  violent  inflammation  and  sub-mucous 
effusion  sets  in,  and  ere  long  threatens  suffocation. 
The  inflammation  may  ultimately  invade  the 
bronchi  and  lungs,  but  in  the  first  instance  the 
danger  arises  from  the  inflammation  and  effusion 
in  the  upper  part  of  the  windpipe.  The  mucous 
membrane  of  the  mouth  and  tongue  is  in  such 
cases  raised  into  blisters,  and  presents  to  the  eye  a 
white  or  ash-coloured  appearance  ;  afterwards  it 
becomes  sloughy,  S'^ft,  and  easily  detaciied. 

In  the  treatment  of  this  accident,  some  command 
over  the  iiiflaiumution  has  been  said  occasionally 
to  have  been  obtained  by  the  use  of  leeches  and 
blisters  to  the  throat;  and  Mr.  Wallace,  of  Dublin, 
and  others  in  imitation  of  him,  have  advised 
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calomel  and  opium' to  be  given  from  the  outset,  in 
small  oft-repeated  doses;  but  as  the  first  mentioned 
remedies  have  been  by  no  means  universally  bene- 
ficial, and  as  their  employment  greatly  interferes 
with  the  performance  of  the  important  operative 
step  immediately  to  be  referred  to;  and  further,  as 
in  such  cases  the  difficulty  and  pain  of  swallowing 
is  considerable,  and  the  time  too  limited  for  any 
advantage  to  be  obtained  from  calomel  and  opium 
(at  least  as  regards  the  immediate  danger),  the  true 
and  only  reliable  remedy,  if  the  symptoms  are  for- 
midable, is  bronchotomy.  This  should  in  all  severe 
cases  be  performed  at  once,  and  not  delayed  till  its 
performance  is  of  no  avail.  When  the  immediate 
and  pressing  danger  is  thus  overcome,  we  may 
employ  remedies  to  subdue  the  inflammation  and 
its  consequences  with  more  hope,  perseverance  and 
success.  Sestier  strongly  advocates  cold  agents 
introduced  into  the  mouth,  hot  mustard  pediluvia, 
and  afterwards  calomel  and  opium  to  remove 
effusion. 

The  treatment  of  those  cases  in  which  steam, 
caustic  solutions,  or  flame  have  been  drawn  into 
the  gullet  and  windpipe,  is  precisely  the  same  as 
that  which  has  been  just  related. 

Violent  contusions  of  the  larynx,  as  by  a  blow, 
may  cause  very  serious  symptoms,  in  consequence 
generally  of  the  spasm  of  the  glottis  which  is  set 
up.  Urgent  dyspnoea  may  then  arise  and  demand 
bronchotomJ^ 

Paralysis  of  the  larynx  may  in  like  manner 
arise  from  violence  or  result  from  irritation  in  the 
digestive  organs  or  nervous  system.  If  the  cause 
is  corrected,  the  laryngeal  affection  will  disappear. 

The  cartilages  of  the  larynx  and  the  hyoid  bone 
may  be  fractured  by  violence,  or  the  latter  may  be 
dislocated.  Fractures  may  be  followed  bj'  severe 
inflammation  and  embarrassed  deglutition  and 
respiration.  The  fractured  part  is  to  be  "  set"  by 
manipulation,  and  the  efifects  treated  according  to 
their  nature.  Dislocation  of  the  hyoid  is  put  right 
by  throwing  the  head  backwards  so  as  to  stretch 
the  muscles,  and  then,  gradually  relaxing  the  lower 
jaw,  and  at  the  same  time  manipulating  gently,  so 
as  to  restore  the  normal  relationship  of  the  bone. 
If  from  any  cause  the  fractured  or  dislocated  por- 
tions cannot  be  easily  restored,  and  if  dangerous 
pressure  is  produced  on  the  windpipe,  the  trachea 
may  have  to  be  opened  in  order  to  overcome  this 
danger. 

Wounds  of  Larynx.  Wounds  of  the  larynx 
may  be  of  any  of  the  various  kinds  into  which 
wounds  are  divided,  but  incised  wounds,  self- 
inflicted  or  caused  by  a  murderer,  are  those  which 
most  usually  fall  under  the  notice  of  the  surgeon. 

Punctured  wounds  of  this  region  are  however 
occasionally  met  with,  and  are  chieflj'  dangerous 
on  account  of  the  inflammation  and  emphysema 
which  may  follow  them.  The  constant  movement 
of  the  windpipe  in  respiration  is  very  apt  to 
destroy  the  parallelism  between  the  wound  in  the 
canal  and  that  in  the  overlying  parts;  and  the 
cellular  tissue  external  to  the  windpipe  is  so  loose 
that  emphysema  is  readily  produced. 

Incised  wounds,  if  they  are  placed  above  the 
hyoid  bone,  will  enter  the  mouth  and  probably 
wound  the  tongue.  Suicidal  wounds  are  generally 
situated  between  the  hyoid  bone  and  thyroid 
cartilage.  They  are  for  the  most  part  oblique  in 
direction  and   frequently  neither  extensive  nor 
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deep,  if  the  resolution  or  strength  of  the  patient 
fail  at  the  moment  of  their  infliction.  But  even 
slight  wounds,  if  improperly  managed,  may  be  fol- 
lowed by  very  disastrous  results.  The  position, 
depth,  and  extent  of  these  wounds  will  of  course 
vary  greatly,  according  to  the  nature  of  the  weapon 
used,  the  mode  of  its  employment,  and  the  position 
of  the  head  at  the  time  of  its  application.  Only 
the  superficial  parts  may  be  divided,  or  the  larynx 
and  oesophagus  may  be  fairly  cut  through,  and  it 
is  a  remarkable  fact  that  this  last  terrible  injury 
may  be  inflicted  without  the  carotids  being  cut,  as 
has  been  evidenced  in  several  cases.  This  is  in  a 
great  measure  to  be  explained  by  the  fact  that 
suicides  generally  throw  the  head  back  and  the 
neck  forward,  thus  putting  the  vessels  out  of  the 
way,  while  they  cut  high  in  the  neck;  but  even 
low  down  the  trachea  has  been  fairly  divided, 
and  the  oesophagus  opened,  without  the  carotids 
suffering. 

Occasionally  we  have  to  deal  with  many  wounds 
in  the  throat  of  suicides,  and  it  is  in  such  cases 
that  we  are  apt  to  have  partial  or  complete  detach- 
ment of  the  cartilages,  the  resistance  of  which  to 
the  knife  frequently  limits  the  depth  of  such 
wounds.  Transverse  wounds  of  the  windpipe  are 
apt  to  gape  much  from  the  action  on  the  lips  of  the 
wound  of  the  muscles  which  pass  from  the  hyoid 
bone  and  jaw  to  the  sternum,  and  which  are  here 
divided.  This  gaping  is  not  so  marked  in  wounds 
of  the  upper  part  of  the  throat,  but  the  edges  of 
wounds  situated  in  that  region  have  a  great  ten- 
dency to  turn  inwards,  so  that  the  surgeon  has 
much  difficulty  in  keeping  them  in  accurate  ap- 
position. 

Even  supeiflcial  wounds  of  the  neck  may,  ac- 
cording to  the  experience  of  Dieffenbach,  prove 
fatal,  by  setting  up  diffuse  inflammation,  and  the 
passage  of  purulent  matter  into  the  anterior 
mediastinum. 

Even  in  those  cases  in  which  the  great  vessels 
escape,  considerable  and  even  fatal  hsemorrhage  may 
I  attend  incised  wounds  of  the  throat.  In  wounds 
I  placed  high  in  the  neck,  the  lingual  artery  may  be 
cut,  and  lower  down  the  thyroid  vessels  may  yield 
much  blood.  The  blood  if  not  prevented  may 
trickle  into  the  air  passages,  and  though  the  danger 
of  such  an  occurrence  has  been  much  exaggerated, 
yet  if  the  patient  is  weak  so  that  he  cannot  reject 
the  fluid  by  coughing,  as  a  strong  person  can  and 
does,  it  may  fill  up  the  air  tubes  and  cause  suffo- 
i  ;ition.  In  proportion  to  the  size  of  the  opening 
into  the  windpipe,  will  the  escape  be  of  air  from 
the  tube.  When  the  wound  is  small,  and  the 
I  irallelism  between  the  opening  in  the  windpipe 
i'lid  that  in  the  soft  parts  is  lost,  extensive  em- 
physema may  result.  A  want  of  due  sensibility  in 
tiie  glottis  may  result  from  such  wounds  as  are 
now  under  review,  and  as  a  consequence  of  this  the 
tood  escapes  into  the  larynx,  even  although  there 
bo  no  wound  of  the  cesophagus.  This  diminished 
sensibility  is  only  another  evidence  of  that  general 
lowenng  of  the  vitality  of  the  part  which  occurs 
after  the  infliction  of  the  injury,  and 
>vhich  results  from  the  general  weakness  which  so 
often  follows  these  wounds. 

The  effects  produced  by  wounds  of  the  larynx 
will  depend  greatly  on  their  position,  depth,  extent 
"id  direction.    When  placed  high  up  in  the  hyo- 
"lyroid  space,  the  pharynx  is  opened,  the  epiglottis 
J  probably  partially  or  wholly  detached,  and  the 


LARYNX,  WOUNDS  OF. 


189 

vocal  cords  wounded  or  divided.  In  such  cases 
there  will  be  embarrassed  deglutition,  the  escape  of 
alimentary  matters  by  the  wound,  the  voice  sup 
pressed,  and  finally  there  may  be  great  annoyance  or 
even  fatal  effects  from  the  falling  down  of  the  epi- 
glottis. In  consequence  of  the  profuse  escape  of 
the  saliva,  there  is  usually  great  thirst.  Occa- 
sionally the  patient  has  been  placed  in  imminent 
danger,  and  in  a  few  cases  even  death  has  resulted 
froni  detached  portions  of  mucous  membrane  or 
cartilage  closing  the  aperture  of  the  windpipe. 
Wounds  placed  high  in  the  neck  are  liable  to  be 
followed  by  inflammation  and  sub-mucous  infiltra- 
tion, so  that  the  swelled  glottis  may  cause  suffoca- 
tion.   This,  however,  is  manifestly  an  after-result. 

The  treatment  of  wounds  of  the  throat  demands 
first,  the  suppression  of  hamorrhage.    This  can  be 
usually  accomplished  by  the  use  of  the  ligature 
and  pressure.    Mr.  Erichsen  recommends  in  cases 
of  general  venous  oozing,  which  these  means  fail 
to  command,  to  introduce  a  large  silver  tube  into 
the  aperture  in  the  windpipe,  and  then  to  plug  the 
wound  round  this  tube.    This  is  to  be  retained  till 
the  bleeding  has  ceased.    In  all  cases  we  must 
place  the  patient  in  an  equable  temperature  (as 
near  80°  Fah.  as  possible)  and  cover  the  wound  up 
with  a  piece  of  muslin,  or,  as  Listen  recommends, 
a  woollen  muffler  to  act  as  a  respirator,  and  guard 
against  pulmonary  inflammation  which  in  such 
cases  is  so  aptto  arise  and  prove  fatal.  Keep  the  head 
and  shoulders  high,  and  the  former  somewhat,  but 
not  toofar,  bent  forwards  by  means  of  bands  attached 
to  the  night-cap  and  a  waist  belt.    No  attempt  is 
to  be  made  to  close  the  wound  till  all  oozing  has 
ceased.      If  this  precaution  is  neglected,  and 
blood  gain  admission  into  the  bronchial  tubes,  the 
patient  being  weak  and   unable  to   reject  it, 
slow  suffocation  maybe  produced.     If  the  blood 
has  accumulated  to  a  dangerous  extent  in  the  air- 
tubes,  it  may  be  removed  by  suction,  as  Roux  first 
practised.    All  oozing  having  ceased,  and  the  lips 
of  the  wound  becoming  glazed,  the  wound  may  be 
closed  to  some  extent  by  introducing  a  wire  suture 
or  two  at  either  extremity  and  leaving  the  centre 
portion  open  in  the  first  instance  for  the  escape  of 
blood  and  mucus,  and  afterwards  closing  this  part 
also  by  secondary  adhesion.    The  centre  portion 
thus  left  open,  must  be  carefully  kept  clean  by  an 
attendant.    In  superficial  wounds,  adhesive  plaster 
will  probably  afford  all  the  support  required  but 
in  deep  wounds  it  is  not  sufiicient.  Early  adhesion 
IS  very  rarely  obtained  in  wounds  of  the  throat 
from  the  constant  movements  of  the  part,  and  the 
excape  of  fluid  by  the  wound  ;  while  diffuse  inflam- 
mation and  emphysema,  as  well  as  the  imprison- 
ment of  secretions,  are  apt  to  follow  this  premature 
closure. 

In  some  cases,  it  is  desirable  to  pass  the  sutures 
through  the  contiguous  cartilages,  in  order  to  secure 
a  good  hold,  and  in  all  cases  much  care  is  required 
to  prevent  the  turning  inwards  or  the  overlapping 
of  the  edges  of  the  wound  during  cicatrisation. 

If  the  epiglottis  is  nearly  detached  and  cannot 
be  kept  in  place,  it  must  be  removed,  however 
grave  its  want  may  be  considered.  If  emphysema 
occur,  and  embarrass  the  breathing,  it  must  be  got 
rid  of  by  punctures  or  small  incisions.  If  the  pa- 
tient has  himself  inflicted  the  wound,  he  must  be 
ciirefully  watched  to  prevent  his  interfering  with 
the  dressings.  Inflammation  must  be  guarded 
against,  and  treated  if  it  arise;  but  from  the  loss 
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of  blood  which,  in  such  cases,  has  been  usually 
sustained,  there  is  generally  more  need  of  stimu- 
lants being  administered  than  any  agencies  which 
will  depress.  Many  suicides  having  been  intem- 
perate in  their  habits,  and  suffering  from  mental 
depression  at  the  moment  when  they  attempt  the 
act  of  self-destruction,  are  very  prone  to  fall  into 
a  state  of  prostration.  The  pulse  must  be  our 
chief  guide  as  to  the  measures  called  for. 

If  in  consequence  of  external  or  internal  swel- 
ling or  the  impaction  of  viscid  mucus,  the  breathing 
becomes  embarrassed,  then  we  must  open  up  the 
wound  again,  or,  what  is  better,  open  the  trachea 
below,  by  which  means  freedom  will  be  given  to 
the  respiration,  and  the  original  wound  will  be 
allowed  to  heal  without  any  interference.  In  all 
cases  we  must  watch  any  threatening  of  bronchitis, 
which  is  a  common  consequence,  or  the  advent  of 
delirium  of  the  busy  or  furious  type. 

If  food  taken  by  the  mouth  escape  by  the  wound, 
we  must  pass  a  large  catheter  or  the  elastic  tube 
of  a  stomach  pump  into  the  stomach,  making  sure, 
by  applying  the  flame  of  a  candle,  that  it  has  not 
entered  the  windpipe,  and  introduce  food  by  this 
to  support  the  strength.    The  tube  had  better  be 
removed  after  use,  unless  its  introduction  is  very 
difficult.    It  may,  if  thought  desirable,  be  intro- 
duced by  the  nostril.    If  there  be  a  wound  of  the 
gullet,  then  in  the  first  instance,  at  least,  the  tube 
should  be  passed  through  it.    Occasionally  we 
cannot  feed  by  the  mouth  at  all,  but  must  have 
recourse  to  enemata.    The  tongue  should  be  fre- 
quently moistened,  to  relieve  the  urgent  thirst 
which  so  generally  torments  the  patient  and  he 
should  be  instructed  how  to  close  the  wound  in  the 
neck  with  his  fingers  if  he  has  difficulty  in  ejecting 
his  sputa.    Tracheotomy,  it  may  be  remarked,  is 
occasionally  demanded  at  a  later  date,  if  in  conse- 
quence of  the  projection  inwards  of  the  granula- 
tions at  the  wound,  any  serious  obstruction  to  the 
breathing  should  ensue. 

After  wounds  of  the  larynx,  especially  gun-shot 
wounds,  and  such  as  have  been  accompanied  by 
loss  of  substance,  fistulous  openings  are  apt  to 
remain.  In  some  rare  cases  the  wound  in  the  wind- 
pipe and  gullet  has  failed  to  heal  at  all,  and  the 
patient  has  continued  ever  after  to  breathe  and 
be  fed  by  the  aperture  in  his  neck.  This  is,  how- 
ever, rare,  as  such  fistulous  openings  as  follow 
wounds  in  the  windpipe  are  usually  very  small, 
and  are  often  attended  with  but  little  inconvenience. 
It  is  in  the  hyo-thyroid  space  that,  according  to 
Velpeau,  such  fistulas  are  most  apt  to  occur,  and  it 
is  there  that  the  escape  of  food  is  most  likely  to 
take  place. 

When  an  aerial  fistula  exists  there  will  of  course 
be  an  escape  of  air  by  the  opening,  and  partly  in  con- 
sequence of  the  vicarious  action  thus  estabbshed, 
and  also  to  some  extent  in  consequence  of  other 
changes  which  follow  the  partial  disuse  of  the 
larynx,  the  canal  of  the  larynx  gradually  diminishes 
in  calibre  till  it  is  all  but  closed.  In  cases  of 
fistula,  the  voice  is  modified  or  destroyed,  and  the 
respiration  is  carried  on  in  an  imperfect  manner 
through  the  false  passage.  The  constricted  con- 
dition of  the  glottis  just  referred  to,  constitutes 
one  of  the  greatest  difficulties  in  the  treatment  of  old 
fistulous  openings.  Unless  steps  are  first  taken  in 
such  a  case  to  dilate  the  canal,  it  would  be  dangerous 
to  attempt  to  close  the  fistula,  seeing  that  air  would 
not  then  have  access  to  the  lungs. 


Small,  narrow,  and  oblique  fistulaj  hardly  demand 
interference,  as  they  cause  little  harm  or  inconve- 
nience, and  for  reasons  already  given,  old  fistulee 
accompanied  with  contraction  of  the  larynx,  hardly 
admit  of  operation.  It  is  in  the  case  of  recent 
fistula,  which  are  a  source  of  annoyance,  that  the 
surgeon  most  justly  and  hopefully  interpobes  hiii 
aid.    These  openings  may  be  variously  closed. 

1 .  In  small  fistulas,  caustic  or  the  hot  iron  and 
pressure  may  succeed  in  bringing  about  a  cure. 
These  means  demand  perseverance  and  care  for 
their  successful  issue. 

2.  Prolonging  the  superior  and  inferior  angles  of 
the  opening,  rawing  the  edges  simply,  or  at  the 
same  time  dissecting  them  up  from  the  underlying 
parts,  and  finally  uniting  them  by  sutur-e.  The 
inferior  prolongation  of  the  opening  made  by  the 
surgeon  should  be  left  open  to  allow  fluids  to  drain 
ofltj  and  so  prevent  them  interfering  with  the  adhe- 
sion of  the  rest  of  the  aperture. 

3.  By  means  of  a  flap  raised  from  the  immediate 
neighbourhood  of  the  opening  and  twisted  so  as  to 
cover  the  aperture,  the  fistula  may  likewise  be 
closed. 

4.  Velpeau  dissects  a  small  flap  up  as  in  the  last 
case,  and  rolling  it  on  itself  with  the  raw  surface 
inwards,  either  in  a  long  or  broad  shape  as  the 
case  demands,  inserts  it  like  a  cork  into  the 
opening,  and  retains  it  there  till  it  adheres  to  the 
edges  of  the  fistula,  which  have  been  prepared  by 
rawing  for  such  adhesion. 

5.  Roux's  "occlusion  by  substitution"  is  yet 
another  method  by  which  laryngeal  fistulae  may  be 
closed.    The  chief  aim  here  is  to  obviate  any  risk 
of  emphysema.    The  external  orifice  is  freely  in- 
cised transversely,  and  the  flaps  dissected  back. 
These  flaps  if  healthy  are  retained,  if  thin  or  un- 
healthy removed.    The  mucous  membrane  is  next 
separated  from  ai'ound  the  inner  edges  of  the  fistula 
for  a  short  distance  and  left  so.    The  lips  of  the 
external  opening  are  then  carefully  united;  and 
lastly  an  artificial  opening  is  made  through  the 
tissues  close  at  hand,  through  which  a  fragment  of 
gum  elastic  bougie  of  a  size  sufficient  to  close  the 
internal  orifice  is  introduced,  so  as  to  fill  that 
opening  in  the  mucous  membrane.    In  this  way 
all  escape  of  air  is  prevented,  the  external  aperture 
of  the  fistulous  canal  cicatrises,  and  as  granulations 
form,  they  close  round  the  bougie  so  as  finally  to 
close  the  internal  orifice  of  the  canal,  then  the 
bougie  is  withdrawn.  . 

If  the  case  be  not  adapted  for  operation,  or  the 
patient  will  not  submit  to  interference,  then  perfect 
cleanliness  and  the  use  of  a  respirator  over  the 
aperture  should  be  enjoined. 

For  foreign  bodies  in  the  larynx,  see  Trachea.J 
G.H.D.  Maoleod. 
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LEUCOMA  (from  Ktvichs,  white).  Leucoma 
and  albugS  are  often  used  synonymously  to  denote 
a  white  opacity  of  the  cornea. 

A  recent  albugo,  the  consequence  of  ophthalni)'', 
is  of  a  clear  milky  colour;  but,  when  of  ancient 
date,  it  becomes  pearl-coloured.  It  may  generally 
be  dispersed  by  the , means  employed  for  the  relief 
of  the  first  and  second  stages  of  acute  ophthalmy; 
viz.  general  and  topical  blood-letting,  with  internal 
antiphlogistic  medicines,  aud  topical  emollients  for 
the  first ;  and  slightly  irritating  and  corroborant 
applications  for  the  second  stage.  As  soon  as 
the  inflammation  has  subsided,  the  latter  should 
be  employed ;  for,  by  exciting  the  absorbents 
to  remove  the  coagulating  lymph  deposited  in 
the  cornea,  they  restore  the  transparency  of  this 
membrane. 

But,  though  this  may  often  be  accomplished  in 
the  recent  state  of  albugo,  it  is  more  diflicult 
when  the  long  duration  of  the  disease  has  para- 
lysed the  absorbents  of  the  affected  part ;  or  when 
the  deposition  of  a  dense  tenacious  substance 
into  the  cornea  has  subverted  its  organisation. 
{Scarpa.) 

The  recent  condition  of  the  disease,  without 
disorganisation  of  the  structure  of  the  cornea ;  its 
occurrence  in  young  subjects  whose  absorbents 
are  readily  excited  by  external  stimulants  ;  are 
circumstauces  favourable  to  the  cure.  In  children 
the  albugo,  arising  from  tiie  small- po.-c,  and  insu- 
lated in  the  centre  of  the  cornea,  often  disappears 
of  itself  in  the  course  of  a  few  months. 

Dr.  Mackenzie  recommends  a  solution  of  from 
two  to  ten  grains  of  lunar  caustic,  or  from  one  to 
two  grains  of  oxymuriate  of  mercury,  in  an  ounce 
of  distilled  water;  red  precipitate  salve  of  various 
strength ;  or  a  finely  levigated  powder,  consisting 
of  5  j.  of  red  precipitate,  and  5  j.  of  white  suga° 
The  powder  is  to  be  blown  into  the  eye  with  a 
quill;  the  salve  is  to  be  introduced  behind  the 
upper  eye-lid,  and  rubbed  on  the  cornea  by  mov- 
ing tho  lid  with  the  finger  for  some  minutes. 
Tlie  sululion  may  either  be  dropped  in  by  means 
of  a  camel-hair  pencil,  or  injected  with  u  syringe. 
Hydriodate  of  potass  salve,  tiio  bile  of  various 
animals,  and  oil  of  walnuts  have  all  been  em- 
ployed. 

We  are  able,  as  Ur.  Mackenzie  observes,  by 
various  applications  to  quicken  the  action  of  the 
absorbents  in  the  removal  of  specks,  especially  if 
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the  applications  in  question  tje  employed  at  the 
proper  time.  If  we  commence  their  use  too  soon, 
that  is  to  say,  before  the  cause  of  the  opacity  if 
subdued,  we  shall  torment  the  patient  unneces- 
sarily, and  impede  the  cure.  "For  instance, 
suppose  that,  in  a  case  of  albugo,  arising  from 
scrofulous  corneitis,  and  still  attended  with  con- 
siderable vascularity,  the  practitioner  forthwith 
begins  to  attack  the  opacity  of  the  cornea  with 
stimulating  powders,  and  solutions  of  irritating  or 
caustic  substances;  not  only  would  he  fail  in  effect- 
ing his  object,  but  run  a  great  chance  of  rendering 
his  patient  totally  blind.  But,  if  he  began  by 
combatting  the  inflammation,  which  still  lingered 
in  the  eye,  and  that  chiefly  by  constitutional  re- 
medies ;  not  merely  would  he  witness  the  dispersion 
of  the  redness,  but  he  would  find  the  cornea  begin 
to  clear,  and  day  after  day,  a  little  more  of  the 
effused  lymph  being  removed,  the  patient's  vision 
would  proportionably  improve."  In  general,  the 
internal  and  constitutional  remedies,  which  do 
good  in  cases  of  specks  of  the  cornea,  are  those 
which  operate  in  removing  the  ophthalmias  in 
which  the  opacities  have  originated,  and  the  same 
observation  is  also  true  in  regard  to  local  remedies. 
At  the  same  time,  there  are  both  general  and  local 
means  peculiarly  adapted  for  hastening  the  absorp- 
tion of  opaque  depositions  in  the  cornea.  Some 
opacities  yield  only  to  country  air  and  generous 
diet.  (See  Mackenzie  on  Dis.  of  tU  Eye,  p.  584. 
ed.  2.) 

The  same  experienced  practitioner  notices  also 
the  usefulness  of  a  blister  kept  open  behind  the  ear 
or  on  the  nape  of  the  neck,  and  of  repeatedly  scari- 
fying the  inner  surface  of  the  eyelids.  The  vas- 
cular albugo  he  has  found  incurable,  until  the 
vessels  proceeding  to  it  had  been  divided,  and  the 
gums  made  sore  with  mercury. 

All  the  e^ipedients  proposed  for  the  inveterate 
albugo  or  leucoma  from  a  cicatrix,  consisting  of 
scraping  or  perforating  the  layers  of  the  cornea, 
and  exciting  ulceration,  are  unavailing.  For, 
though  the  enlargement  of  the  cornea  should  be 
lessened  by  such  means,  its  diaphanous  state  could 
not  be  restored ;  or  should  the  patient  perceive  a 
ray  or  two  of  light  immediately  after  the  operation, 
the  benefit  would  only  be  transient ;  for,  as  soon 
as  the  wound  had  healed,  the  opacity  would  recur. 
The  formation  of  an  artificial  ulcer  might  prove 
useful,  if  leucoma  depended  on  a  mere  extravasa- 
tion of  lymph;  but  the  disease  arises  from  the 
deposition  of  an  opaque  substance,  and  the  disor- 
ganisation of  the  texture  of  the  cornea,  conjointl)'. 

(See  Scarpa  sulle  Mallatlie  degli  Occlii,  8vo.  Ve- 
nezia,  1802.  Richler,  Anfangsgrunde  der  Wuti- 
darzn.  b.  iii.  Essays  on  the  Morhid  Anatomy  of  the 
Eye,hyJ.  Wardrop,  Edinb.  1808.  chap.  xi.  Wm. 
Mackenzie,  on  Dis.  of  the  Eye.  8vo.  eii.  2.  Loud. 
1835.)  [See  also  article  Cornea,  and  Dr.  Stelhvag 
von  Carion  (Die  Ophihalmologie,  S^c.  1853.] 

[LEUKEMIA.  LEUCOCYTPIEMIA. - 
Blood  containing  an  excess  of  white  corpuscles. 
This  diseased  condition  was  described  and  desig- 
nated by  Dr.  J.  H.  Bennett  {Loitd.  and  Edm. 
Monthly  Journal,  1851-52),  and  also  by  Professor 
Virchov  of  Berlin.  The  blood  contains  an  increased 
quantity  of  white  corpuscles,  varying  in  dimensions, 
but  many  of  full-size,  with  one  or  more  nuclei ;  also, 
a  diminished  number  of  red  corpuscles,  without 
any  necessary  variation  in  the  proportion  of  fibrine, 


which  may  be  in  deficiency  or  excess,  according  to 
the  circumstances  of  the  case.  The  normal  pro- 
portion being  2'8  per  1000  (moleschott),  or 
about  one  in  300.  On  examining  a  drop  of  blood 
in  leukaemia,  procured  from  the  finger,  from  a 
slight  increase  to  an  excess  of  five  times  the  usual 
number  of  white  corpuscles  have  been  observed,  or 
they  may  equal  or  exceed  the  red  corpuscles  in 
number.  The  blood  in  which  this  peculiarity 
occurs,  is  often  pink  coloured,  of  low  specific 
gravity,  containing  a  small  proportion  of  solid  con- 
stituents, but  without  any  decided  change  in  the 
proportion  of  the  solids  in  the  serum.  The 
quantity  of  white  corpuscles  is  sometimes  so  great 
that,  drawn  from  a  vein,  it  flows  white  or  with 
white  streaks  somewhat  like  pus.  An  excess  of 
white  corpuscles  may  exist  for  months  or  even 
years,  with  a  continually  augmenting  increase  and 
corresponding  decreaseof  red  corpuscles.  When  the 
blood  is  in  a  state  of  hyperinosis,  on  coagulation 
the  white  corpuscles  communicate  to  the  buffy  coat 
a  peculiar  dull  whitish  appearance,  and  render  it 
more  friable  under  pressure.  They  also  give  to 
the  colourless  coagulum  often  found  in  the  heart 
and  large  vessels,  a  dull  creamy,  instead,  as  when 
less  numerous,  of  the  usual  gelatinous  and  fibrous 
appearance.  Or,  being  extremely  adhesive,  and 
aggregated  together  by  molecular  stuil  of  fibrine, 
or  being  more  numerous,  they  may  form  a  puru- 
lent looking  layer.  The  red  clot  also  contains 
them.  Virchov  remarks  that  they  have  a  ten- 
dency to  accumulate  in  considerable  masses,  when- 
ever there  is  a  retardation  of  the  stream  of  blood, 
so  that  in  the  dead  body  the  greatest  number  is 
always  found  in  the  right  breast.  They  are  also 
found  to  be  more  numerous  in  the  bloodof  the  sple- 
nic veins. 

In  a  great  majority  of  the  subjects  of  leukaemia, 
a  diseased  condition  of  the  spleen  has  been  observed, 
sometimes  coincident  wil  h  disease  of  the  lymphatic 
glands,  and  occasionally  of  the  liver.  In  a  small 
proportion  of  the  cases  only  has  intermittent  fever 
been  traced  as  a  precursor. 

The  more  prominent  symptoms  which  attend 
leukaemia  are  —  great  debility,  often  so  as  to 
incapacitate  the  patient  from  rising  from  bed, 
although  the  face  is  not  expressive  of  commensu- 
rate illness  ;  progressing  atrophy  ;  pallor  of  the 
surface,  and  anaemia,  but  frequently  not  excessive; 
pain  or  weight  in  the  left  side,  followed  by  pro- 
gressivelj-  increasing  abdominal  tumor  from  en- 
largement of  the  spleen;  and  often  much  tenderness 
and  pain,  apparently  from  adhesions;  frequently, 
enlargement  of  the  lymphatic  glands;  sometimes 
dyspnoea;  oedema,  with  general  serous  exudations; 
and  generally  towards  the  close  of  life,  a  "  genuine 
hieraorrhagic  diathesis"  {Virchov,  lib.  dtp.  169), 
with  occasional  slight  fever,  purpuric  spots,  and 
hajmorrhages,  especially  epistaxis,  but  sometimes 
apoplexy.  Death  sometimes  occurs  suddenly  from 
codema  of  the  lungs. 

Virchov  regards  the  disease  as  a  permanent  and 
progressive  leucocytosis;  and  Dr.  Wilks  states 
that  the  enlargement  of  the  spleen  consists  of 
hypertrophy,  with  increase  of  function,  and  not 
adventitious  deposit  and  loss  of  function,  the  lym- 
phatic glands  being  similarly  hypertropliied;  thus 
the  latter  authority  draws  a  most  important  dis- 
tinction between  this  disease  and  a  form  of  anfemia 
attending  diseased  spleen  and  lymphatic  glands 
from  a  morbid  deposit  hi  those  glands,  but  where 
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the  white  corpuscles  of  the  blood  are  not  aug- 
mented. 

That  the  organisation  of  the  blood  is  deeply 
affected  in  leuka;mia,  seems  to  be  indicated  by 
its  2^ost  mortem  examination.     Soberer  obtained 
blood  from  the  body  after  death,  in  two  cases, 
and  submitted  it  to  examination.    It  did  not 
coagulate  thoroughly,  but  formed  a  gelatinous  semi- 
'  coagulated  thick  mass,  with  a  surface  at  first 
blackish,  and  on  exposure  to  the  air  it  became 
more  or  less  red  and  assumed  a  marbled  appear- 
.  ance.    In  one  case  it  had  a  slightly  acid  reaction, 
;  and  coagulated  perfectly,  when  boiled  with  water. 
The  filtrate  contained  many  remarkable  substances 
which  do  not  occur  in  healthy  blood.    In  the  one 
i  case:  1.  Gluten,  or  a  substance  closely  allied  to  it. 
;  2.  A  peculiar  organic  matter  forming  an  interme- 
1  diate  link  between  the  albuminous  bodies  and 
i  gluten.    3.  Hypoxanthine  amounting  to  3  or  10 
.  grains  to  4  ounces  of  blood.  4.  Formic,  acetic,  and 
lactic  acids.    In  the  second  case,  there  was  no 
.  gluten,  but  hypoxanthine,  leucine,  uric,  lactic  and 
'  formic  acids  were  found;  most  of  which  substances 
I  appertain  to  the  splenic  juice.  {Dat/'s  Physiological 
'  Chemistry,  1860,  p.  248.) 

TJie  treatment  of  this  disease  has  hitherto  proved 
t  eminently  unsuccessful,  nearly  every  case  observed 
i  having  proved  fatal.  Quinine  has  frequently  been 
I  administered  on  the  ground  of  a  malarious  origin. 
Ilodine  has  also  been  extensively  employed;  but 
i  the  remedy  which  appeared  to  offer  the  best  pro- 
tspect  of  success  is  bromine.  One  grain  of  the 
I  latter  has  been  given  three  or  four  times  a  day. 
[  Under  these  remedies  the  health  has  sometimes 
I  improved,  and  the  splenic  tumor  diminished,  but 
I  the  symptoms  have  nearly  always  returned  and 
'pursued  their  fatal  course. 

Leiicocytosis.  A  term  lately  introduced  to  re- 
•  present  a  transitory  condition  in  which  an  in- 
r  creased  proportion  of  the  colourless  corpuscles  of 
ithe  blood  appears  to  be  dependent  upon  an  affec- 
'tion  of  the  lymphatic  glands.  {Virchov's  Cell. 
'  PatMoyy,  p.  167.)  Erysipelatous  and  diffuse 
phlegmonous  inflammations,  and  also  typhoid 
diseases  unattended  with  any  local  developeraent 
of  fibrin,  but  early  conjoined  with  swelling  of  the 
lymphatic  glands,  are  attended  with  an  increase  of 
>the  colourless  col-puscles.  In  such  cases  the  cells  are 
■represented  as  smaller  than  in  leukaemia,  their 
inuclei  being  proportionately  large,  and  the  cell 
wall  often  so  closely  approximated  as  to  give  them 
tthe  appearance  of  free  nuclei.  The  blood  is  at 
•the  same  time  hypinotic.  Virchov  believes  that 
lin  such  cases  the  enlarged  glands  furnish  to  the 
•blood,  through  the  lymph,  a  larger  number  of 
cells,  and  that  in  proportion  to  the  predominance 
of  these  white  corpuscles  the  formation  of  the  red 
icorpuseles  is  obstructed.]  //.  Ancell. 

[Bibliography.— Willcs,  Guy's  Hospital  Reports, 
Ber.  iii.  vol.  v.  p.  109.  1859.  Virchov,  Cellular  Fatho- 
lOCT,  trans,  by  Dr.  Chance,  and  J.  Hushes  Hcnnett, 
M.D.  Wallace,  Glasgow  Med.  Journiil,  April,  1855 
Kcase).  Irwcll,  Medical  Times,  vol.  xxix.  p.  430 
\Leuk.-emia  associated  with  goitre).] 

LIGATURE.  In  the  article  H/EiMORiuiAaE,  it 
has  been  explained,  that  the  immediate  effect  of  a 
:;ight  ligature  on  an  artery,  is  to  cut  through  its 
■niddle  and  internal  coats,  a  circumstance  that 
lends  very  much  to  promote  the  adhesion  of  the 
ppposite  sides  of  the  vessel  to  each  other.  Hence 
i  think  with  Dr.  Jones,  in  opposition  to  Scarpa' 
•hat  the  form  and  mode  of  applying  a  ligature  to 
VOI„  II. 
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an  .artery  should  be  such  as  are  most  certain  of 
d.v.d.ng  the  above  coats  of  the  vessel  in  a  regular 
manner.  A  broad  flat  ligature  does  not  leem 
likely  to  answer  this  purpose  well;  because  it  is 
scarcely  possible  to  tie  it  smoothly  round  the  artery 
which  is  apt  to  be  thrown  into  folds,  or  to  be  puck- 
ered by  it,  and  consequently,  to  have  an  irregular 
bruised  wound  made  in  its  middle  and  internal 
coats.  (Jones.)  A  ligature  of  an  irregular  form  is 
likely  to  cut  through  these  coats  more  completely 
at  some  parts  than  others;  and  if  it  does  not  per- 
fectly divide  them,  though  adhesion  may  yet  take 
place,  it  is  a  slower  and  less  certain  event,  and 
secondary  haemorrhage  more  likely  to  follow.  The 
fear  of  tying  a  ligature  too  tight  may  often  lead  to 
the  same  disadvantages.  These  and  many  other 
important  circumstances  are  noticed  in  the  article 

HEMORRHAGE. 

The  principles  which  should  guide  the  surgeon 
m  the  use  of  the  ligature,  were  not  known  until 
the  late  Dr.  Jones  published  his  valuable  treatise 
on  Hajuiorrhage.  As  an  able  surgeon  has  observed, 
"  He  has  banished  (at  least  in  this  country)  the 
use  of  thick  and  broad  threads,  of  tapes,  of  re- 
serve  ligatures,  of  cylinders  of  cork  and  wood, 
linen  compresses,  and  all  the  contrivances  which, 
employed  as  a  security  against  bleeding,  only 
served  to  multiply  the  chances  of  its  occur- 
rence." (Laiorence,  in  Med.  Chir.  Trans,  vol.  vi.' 
p.  162.) 

In  the  article  Amputation,  I  have  noticed  the 
method  of  cutting  off  both  ends  of  the  ligature 
close  to  the  knot,  on  the  face  of  the  stump,  with 
the  view  of  lessening  the  quantity  of  extraneous 
matter  in  the  wound,  and  promoting  the  complete 
union  of  the  divided  parts,  without  suppuration. 
This  plan  was  tried  by  Mr.  Lawrence.  "The 
method  I  have  adopted,"  says  this  gentleman, "  con- 
sists in  tying  the  vessels  with  fir,e  silk  Ugatures 
and  cutting  off  the  ends  as  close  to  the  knot  as  is 
consistent  with  its  security.  Thus  the  foreign  mat- 
ter 18  reduced  to  the  insignificant  quantity  which 
forms  the  noose  actually  surrounding  the  vessel, 
and  the  knot  by  which  that  noose  is  fastened.  Of 
the  silk  which  I  commonly  employ,  a  portion  suf- 
ficient to  tie  .a  large  artery,  when  the  ends  are  cut 
off,  weighs  between     and     of  a  grain  :  a  similar 
portion  of  the  thickest  kind  I  have  tried  weighs 
-V  of  a  grain,  and  of  the  slenderest  -gL." 

The  kind  of  silk  twist,  which  is  commonly 
known  in  the  shops  by  the  name  of  dentist's  silk 
and  which  is  used  in  making  fishing-lines,  is  the 
strongest  material,  in  proportion  to  its  size,  and 
therefore  the  best  calculated  for  our  pui-pose 
which  requires  considerable  force  in  drawing  the' 
thread  tight  enough  to  divide  the  fibrous  and  inter- 
nal coats  of  the  arteries.    This  twist  is  rendered 
■ery  hard  and  stiff  by  means  of  gum,  which  may 
be  removed  by  boiling  it  in  soap-and-water;  but 
the  twist  then  loses  a  part  of  its  strength.  'The 
stoutest  twist,  which  Mr.  Lawrence  has  used  is  a 
very  small  thread,  compared  with  ligatures  made 
of  inkle.    The  quantity  of  such  a  thread  neces- 
sary for  the  noose  and  knot  on  the  iliac  artery, 
weighs  J(j  of  a  grain;  or,  if  the  gum  has  been 
removed,  about  Jj.    But  the  finest  twist,  kept  in 
the  silk-shops,  is  strong  enough,  in  its  hard  state 
for  any  surgical  purpose;  and  the  noose  and  knot, 
iiccordiiig  to  Mr.  Lawrence's  statement,  would  not 
weigh      of  a  grain. 
It  further  appears,  from  the  report  of  this  cen- 
0 


I 


194 


tlenian  on  the  subject,  tlmt  there  is  no  clanger  of 
these  ligatures  cutting  completely  through  the 
vessels,  as  some  surgeons  have  apprehended;  and 
that,  although  he  has  not  yet  ascertained  what  be- 
comes of  the  pieces  of  ligature  after  the  wound  is 
united,  he  has  never  seen  abscess  nor  any  other 
bad  symptoms  occasioned  by  them.  At  the  time 
when  Mr.  Lawrence  wrote,  lie  had  employed  this 
method  of  securing  the  arteries  in  ten  or  eleven 
amputations,  in  six  operations  on  the  breast,  and 
in  the  removal  of  two  testicles.  The  cases  all  did 
well,  excepting  a  man  who  lost  his  thigh,  and 
who  died  of  an  affection  of  the  lungs.  (See 
Lazvnince  on  a  New  Method  of  Tijinq  the  Arteries  in 
Anctcn'sm,  cjr.,  in  Medico-Chir.  Trans,  vol.  vi. 
p.  15G,  &c. 

The  foregoing  method  was  tried  by  myself  in 
several  amputations,  which  I  performed  in  1815, 
at  Brussels,  and  in  a  larger  number  of  cases  by 
my  friend,  Mr.  Collier.  Our  ligatures,  however, 
though  small,  were  not  so  small  as  those  judi 
ciously  recommended  by  Mr.  Lawrence;  and,  on 
this  account,  no  accurate  inferences  can  be  drawn 
from  our  examples. 

This  subject  was  noticed  by  Mr.  Guthrie  as 
follows  : — "  Some  military  surgeons,  both  French 
and  English,  have  lately  adopted  the  practice  of 
cutting  off  both  ends  of  the  ligatures,  close  to 
the  knot  on  the  artery ;  uniting  the  parts,  if  pos- 
sible, over  tliem,  and  allowing  the  knots  to  find 
their  way  out  as  they  can.  The  edges  of  the 
wound,  in  some  instances,  have  united  thoroughly 
in  a  few  days;  and  when  the  knots  have  come  off 
the  ends  of  the  arteries,  they  have  caused  small 
abscesses  to  be  formed,  which  point  at  the  nearest 
external  surface,  and  are  discharged  with  little  un- 
easiness. I  know,  that  many  cases,  treated  in  this 
manner  in  the  campaign  of  1813,  ended  success 
fully,  and  healed  in  as  short  a  time  as  the  most 
favourable  ones  by  the  usual  method  ;  and  at 
Montpelier,  in  June  1814,  Mons.  Delpech,  Pro- 
fessor of  Surgery  in  that  University,  showed  me  at 
least  twenty  cases  in  which  he  had  practised,  and 
was  still  practising,  this  method  with  success, 
have  seen,  however,  in  two  or  three  instances  some 
ill-looking  abscesses  formed  by  them,  and  I  sus- 
pect some  disagreeable  consequences  will  ensue 
if  this  practice  be  continued. 

"  I  consider  this  improvement  as  very  valuable 
in  all  cases,  that  will  not  unite  by  the  first  inten- 
tion. The  ligatures,  if  there  be  man)',  form  into 
ropes,  are  the  cause  of  much  irritation,  and  are 
frequently  pulled  away  with  the  dressings:  by 
cutting  them  off,  these  evils  are  avoided,  and  the 
knots  will  come  away  with  the  discharge,"  {On 
Gunshot  Wounds,  pp.  93,  94.) 

M.  Ronx  tried  the  plan  in  three  operations  on 
the  breast  :  the  cases  did  well;  and  no  ill  conse- 
quences arose  from  the  presence  of  the  bits  o 
thread  under  the  cicatrix.  (Sec  Relation  d'ui 
Voyage  fail  <l  Londrcs  en  1814,  on  Parallcle  do  la 
Chirtirgie  Angloise  uvea  la  C'hirinyic  Fran(,-oise, 
Paris,  1815,  pp.  134—136.)  Mr.  Fielding,  of 
Hull,  admits  that  this  method  occasions  less  uti- 
tation  in  the  first  instance,  than  the  usual  mode 
of  leaving  one  or  two  ends  of  silk  attached  to  the 
knot,  and  bringing  them  out  of  the  wound,  and 
that  union  by  the  first  intention  is  thus  more  cer- 
tainly effected;  but  he  assures  us  that,  in  a  great 
variety  of  cases,  in  which  he  1ms  adopted  the 
practice,  the  knots  of  silk  Averc  not  absorbed,  and 
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were  ultimately  thrown  off  unchanged,  after  a 
slow  suppuration,  attended  with  pain  and  irritation 
for  several  weeks  or  months.  (See  Edinli.  Med. 
Chir.  Trans,  vol.  ii.  p.  341.)  Ligatures  of  silk- 
worm-gut, according  to  his  experience,  do  not  lead 
to  the  above  inconveniences.  (See  Amputation, 
Aneurism,  and  II^MoRniiAGE.) 

According  to  Mr.  Listen,  "  Ligatures,  of  what- 
ever substance,  do  now  and  then  remain  hid  for 
a  long  time  ;  but,  very  generally,  they  occasion 
trouble.    Tliey,  perhaps,  after  the  cure  has  been 
thought  complete,  give  rise  to  irritation,  pain,  in- 
flammatory swelling,  and  formation  of  matter; 
abscess  after  abscess  ensues;  one  knot  comes  out 
after  another;  and  ultimately  all  the  offending 
bodies  may  be  expelled  ;  but  the  perfect  recovery 
is  thus  very  long  protracted.     In  all  wounds, 
likely  to  heal  at  an  early  period,  the  one  end  of 
the  ligature  on  the  small  vessels  had  best  be  cut 
off  close  to  the  knot,  and  the  other  left  only  of 
such  length  as  to  project  but  little  from  the  siirface 
of  the  integuments.    They  should  be  brought  out 
at  one  or  other  end  of  the  incision,  and,  if  possible, 
the  whole,  or  the  greater  number,  at  the  most  de- 
pending extremity.    In  such  wounds  as  it  is  not 
advisable,  or  possible  to  bring  together,  both  ends 
of  all  the  ligatures  may  be  cut  oft"  close  to  the 
surface  of  the  wound.    {On  Practical  Surgery, 
p.  24,  8vo.  Lend.  1837.) 

Dr.  Reese  also  concurs  with  Mr.  Guthrie. 
"  Where  resolution  (says  he)  is  not  expected,  nor 
desirable,  the  practice  is  less  exceptionable;  and 
in  certain  amputations  and  gunshot  wounds,  where 
the  escape  of  these  knots  is  easy  from  the  exposed 
condition  of  the  stump,  this  method  may  be  safely 
adopted.  But  in  wounds  made  by  the  surgeon 
for  securing  arteries,  which  are  deep-seated,  and 
where  union  by  the  first  intention  is  often  import- 
ant, the  old  method  is  greatly  to  be  preferred. 
Some  of  the  most  distinguished  surgeons  in  this 
country,  after  having  repeatedly  tried  Mr.  Law- 
rence's plan,  with  attention  to  all  the  minute 
particularity  which  he  so  judiciously  enjoins,  as 
regards  the  size  and  material  of  the  ligature,  have 
laid  it  aside  altogether,  and  prefer  always  to  leave 
the  end  of  their  ligatures  hanging  from  the  woimd 
or  stump.  Among  these  is  Professor  Mott,  of 
New  York."  (See  Reeseh  Amer.  cd.  of  this  Dic- 
tionary, vol.  ii.  p.  130.) 

The  method  of  cutting  off  both  ends  of  tlie 
ligature  close  to  the  knot,  may  now  be  said  to  be 
generally  abandoned,  and  only  adopted  in  a  few 
cases  where  the  wound  cannot  be  brought  together, 
or  must  inevitably  suppurate  freelj'. 

The  silkworm-gut,  preferred  by  Mr.  Fieldnig, 
was  first  suggested  as  an  advantageous  material 
for  ligatures,  by  T)r.  M'Sweeny,  of  Cork  (_sce 
Edinh.  Med.  and  SurgicalJouni.\-o].xiy.j).!iOt.); 
and  I  have  great  pleasure  in  here  mentioning  his 
claims  to  the  proposal. 

Altliough,  in  the  present  state  of  surgery  m 


England,  less  importance  is  attached  to  the  mate- 
rials, thaii  to  the  size,  consistence,  and  form  ol 
licatures,  I  deem  it  right  to  insert  the  remarks  ot 


lig. 

Drs.  Rec'se  and  .lamieson,  of  the  United  States, 
on  what  has  been  termed  the  annnal  h.oature, 
"  To  our  distinguished  countryman,  1  roiessor 
Physick,  of  the  University  of  Pennsyh^mia,  IS 
undoubtedly  due  the  honour  of  having  first  in- 
troduced, in  1814,  what  is  known  as  the  anmal 
ligature  into  surgical  practice.    His  ligatures  are 


iiiailo  of  cliamnis  leatlior,  and  ho  ami  tlio  lalo  Dr. 
I  lorsej'  usually  roUotl  their  ligatures  on  a  slab  to 
Make  them  hard  and  round.     The  advantages, 
l  oposed  by  the  ligatures  of  Dr.  Pliysick,  are  that, 
leing  made  of  animal  matter,  the  knot,  which  is 
ill  tiiatis  left  in  the  wound,  will  serve  long  enough 
to  obliterate  the  artery,  and  be  speedily  removed 
liy  the  absorbents,  thus  avoiding  the  difficulty 
arising  from  a  foreign  bodj',  however  minute. 
Tliese  ligatures  have  been  used  in  this  country  to 
rent  extent,  and  Sir  Astley  Cooper  has  demon- 
I rated  their  superiority  in  his  own  operations.  (Sir 
Astley  Cooper  has  since  relinquisiied  them.)  Dr. 
Hartshorn  used  strips  of  parchment  for  his  liga- 
tures.   My  friend,  Dr.  II.  Ct.  Jamieson,  Professor 
I'f  Surgery  in  ^Vashington  Medical  College,  Bal- 
timore, has  for  a  series  of  years  been  employing 
the  animal  ligature  in  .in  extensive  surgical  prac- 
tice; a  nimiber  of  his  operations  I  have  witnessed, 
lie  has  used  it  in  many  amputations  of  the  limbs 
lud  the  mamma:  he  has  tied  the  carotid,  the  iliac, 
I  lie  femoral,  the  radial,  the  posterior  tibial,  the 
l  ermatic,  and  other  arteries,  with  the  hiickslan 
i/ulurcs  ;  and,  in  no  instance,  had  secondary  hiE- 
iiiorrhago  occurred ;  and  he  states  that  he  has  never 
<i'en  anything  of  his  ligatures,  and,  of  course, 
the  wounds  have  generally  healed  by  the  first 
intention."   (Sec  Amer.  ed.  of  tliis Dktiomay,  art. 
Ligature.) 

Dr.  Juraieson's  principles  are  entirely  different 
iVom  those  which  influence  all  the  most  distin- 
; dished  practitioners  in  Great  Britain,  and  which 
pear  to  me  to  have  been  the  means  of  rendering 
condary  haemorrhage,  after  the  application  of  a 
iiper  ligature,  rather  an  imcommon  event.  Dr. 
unieson  is  an  advocate  for  tying  the  artery  with 
very  soft  buckskin  ligature,  and  a  little  broader 
.in  the  thickness  of  the  skin,  taking  care  not  to 
•  it  too  tight.    He  states,  as  the  result  of  his 
'  servation  and  experiments  upon  sheep,  dogs, 
id  other  animals,  that  a  capsule  will  surround  the 
t;ature,  if  the  capillary  vessels  be  [not  much  dis- 
iiirbed;  or  the  vessel  will  be  surrounded  by  an 
;iliundanco  of  lymph,  and  the  ligature  dissolved. 
I  .ike  Scarpa,  he  prefers  flat  ligatures;  but,  by  the 
iise  of  buckskin,  has  no  need  to  remove  the  liga- 
tiires  on  the  fourth  day,  as  the  Italian  professor 
ad.  (See  Dr.  Reese,  Op.  cit. ;  and  //.  G.  Jamieson, 
I  Medical,  Recorder,  No.  xxxvii.  January,  1827.) 
ff  any  surgeons  here  were  likely  to  become 
;iflmirersof  flat  tape  like  ligatures,  I  would  remind 
i^mofthe  evils  formerly  attending  their  use  in 
1  London  Hospitals,  and  of  Diipnytrcn's  ob- 
rvation: — "  It  has  been  proved,"  says  ho,  "  that 
if^  eflicacy  of  the  action  of  ligatures  is  inde- 
|i':ndent  of  their  flat  form,  because,  however  broad 
'liey  may  be,  they  assume  a  roundish  shape  when 
L'htened."    (See  Clinicjue  Chir.  t.  iv.  p.  39!J.) 
Dr.  Veitch,  while  doing  duty,  in  the  years 
1  ;:0.'i-'l-.5,  as  surgeon  of  the  Royal  Naval  IIos- 
|iital,  at   Plymouth,  had  frequent  occasion  to 
1'  mark  the  danger  of  large  Hat  ligatures,  then 
'  mployed  for  the  stoppage  of  bleeding ;  and  his 
r.  (lections  led  him  to  try  very  small  ones,  so  that 
'  lie  quantity  of  extraneous  matter  in  the  wound, 
(d  in  contact  with  the  secured  blood-vessels, 
light  be  reduced.    "This  improvement  (says 

I  ir.  Veitch),  which  extends  itself  to  all  the  opera- 
lions  in  surgery,  I  carried  to  an  extent  that  no  one 

II  ls  usefully  exceeded;  not  only  by  the  diminu- 
ii'in  of  foreign  matter  in  securing  the  divided 
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arlcries,  but  by  the  distribution  of  these  ligatures 
in  the  wounds,  inflicted  by  the  operations  of  sur- 
gery, and  which  distribution  of  the  ligatures,  com- 
liiuod  with  their  form,  brought  this  part  of  surgery 
as  near  perfection  as  it  is  capable  of  being.  The 
sufferance  of  foreign  matter  in  the  wound,  by  cut.- 
ting  olF  the  dependent  ligatures,  and  allowing  the 
knots  only  to  remain  on  the  arteries,  and  attempt- 
ing to  heal  the  wounds  over  them,  has  not  been 
found  to  answer.  The  mode  of  arresting  hfemor- 
rhagc,  which  I  adopted,  was  carried  into  effect 
before  the  book  of  Dr.  Jones  was  published,  and 
without  any  knowledge  of  his  experiments.  I 
was  not  aware,  at  the  time  I  so  successfully  em- 
ployed the  single  round  ligatures,  of  the  change 
that  the  artery  undergoes  by  their  action,and  which 
knowledge  led  Dr.  Jones  very  properly  to  recom- 
mend around  ligature:  but,  I  may  here  remark, 
that  such  recommendation  was  not  sufficiently  ex- 
plicit; for  it  left  the  surgeon  at  liberty  to  introduce 
as  much  foreign  matter  in  a  round,  as  had  pre- 
viously been  done  in  a  flat  form,  in  securing  ar- 
teries, &c.  My  experience  and  reasoning  led  me  to 
recommend  a  small  ligature;  and  its  nature  and 
form  were  not  left  to  conjecture,  but,  clearly  laid 
down;  and  the  iniroductio7t  of  tliis practice  to  siir- 
i/en/,  by  which  its  limits  have  been  extended,  is,  I 
think,  7mqiiestionaUij  dtie  to  me.'"'  Dr.  Veitch  trans- 
mitted his  first  Essay  on  the  Ligature  of  Arteries  to 
the  editor  of  the  Edinh.  Med.  and  Surg.  Journ,  in 
1805,  though  it  was  not  published  till  1806;  Dr. 
Jones's  work  came  out  in  1804.  I  am  glad  to  have 
this  opportunity  of  mentioning  the  claim  of  Dr. 
Veitch  to  the  honour  of  the  above-mentioned  very 
important  improvement.  (See  his  Ohs.  on  the 
Liyaitire  of  Arteries,  Secondary  Ilcemorrhage,  and 
AmptUation  at  the  Hip-joint,  8vo.  Lond.  1824.) 
The  evils  of  reserve  ligatures  are  so  generally 
known,  that  no  chance  exists  of  their  ever  being 
resorted  to  again  by  any  well-educated  surgeon. 
M.  Delpech,  once  a  zealous  advocate  for  them, 
entirely  relinquished  them  many  years  previously 
to  his  lamented  assassination,  and  became  firmly 
convinced  of  the  advantages  of  following  the 
practice  dictated  by  the  results  of  Dr.  Jones's  in- 
vestigations. Some  surgeons  adopt  the  practice  of 
removing  neither  end  of  the  ligature,  when  a  large 
arterj',  such  as  the  carotid,  external  iliac,  or  sub- 
clavian is  tied.  But  if  care  be  taken  to  apply  the 
ligature  with  due  tightness,  this  method  can  never 
be  advisable, 

Mr.  Guthrie  considers  a  ligature,  composed 
of  one  thread  of  dentist's  silk,  well  waxed,  to 
bo  sufliciently  strong  for  any  artery  of  moderate 
size  ;  and  is  of  opinion,  that  two  threads  will 
be  finmd  strong  enough  by  the  most  cautious. 
"  The  advantages  (says  he)  to  be  derived 
from  the  application  of  a  small  ligatm'e,  from 
the  least  possible  disturbance  of  the  surroimd- 
ing  parts,  and  from  absolute  quietude,  whilst 
.the  healing  processes  are  going  on,  must  be  so 
obvious  as  to  require  no  further  observation." 
Mr.  Guthrie  has  adduced  several  cases  in 
which  secondary  hasmorrhage  was  the  con- 
sequence of  motion  of  the  limb  at  too  early  a 
period,  and  of  undue  interference  with  the  liga- 
ture. "  When  secondary  Iiasniorrhage  occurs  to 
any  extent  (he  observes)  either  through  ulceration 
of  the  artery,  or  from  extension  of  ulceration,  or 
sloughing  of  surrounding  parts  to  it,  a  ligature 
must  be  placed  upon  it  nearer  to  the  heart,  and  ns 
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far  above  the  mischief,  which  has  taken  place,  as 
the  collateral  circulation  will  permit."  He  adds, 
however,  tliat  "  many  secondary  hsemorrhagcs 
may  be  restrained,  and  ultimately  suppressed  by 
moderate  pressure;  and  the  ligature  should  only 
be  had  recourse  to,  when  the  application  of  pres- 
sure appears  to  be,  or  has  been  proved  to  be, 
insufBcient  for  the  purpose."  (See  G.  J.  Guthrie 
on  tlie.  Diseases,  Sj;c.  of  Arteries,  pp.  163 — 166.) 

The  great  diiBculty  in  such  circumstances  arises 
from  the  general  inability  of  the  parts  to  bear 
pressure,  without  an  extension  of  gangrene  being 
the  result.  Great  caution  and  skill  must  be  used, 
therefore,  in  the  adjustment  of  it;  for  much  cir- 
cular constriction  of  the  part  will  surely  have  the 
most  fatal  consequences. 

According  to  Mr.  Guthrie,  "  the  reflux  blood 
from  the  lower  end  of  a  great  artery,  after  its 
division,  will  be  of  the  colour  of  venous  blood:  it 
will  flow  also  like  blood  from  a  vein.  After  the 
lapse  of  several  days,  it  will  assume  more  and 
more  the  character  of  arterial  blood,  but  will  not 
obtain  the  same  degree  of  impulse,  which  is  so 
remarkable  when  it  proceeds  from  the  upper 
extremity  of  the  artery."  (Op.  cit.  p.  137.) 
Many  years  ago.  Sir  Astley  Cooper  operated  for 
a  popliteal  aneurism,  and,  after  applying  two 
ligatures  to  the  femoral  artery,  divided  the  vessel 
in  the  interspace:  the  lower  ligature  slipped,  and 
a  violent  bleeding  arose  from  the  distal  end  of  the 
artery:  but  so  dark  was  the  colour  of  the  blood, 
that  it  was  at  first  conjectured  to  come  from  the 
vein. 

These  observations  are  intended  by  Mr.  Guthrie 
to  refer  chiefly  to  the  wounds  of  middle  portions 
of  the  femoral  and  brachial  arteries;  and  not  to 
wounds  of  the  radial  and  ulnar,  where  branches 
form  direct  communications  between  one  vessel 
and  the  other ;  and  the  blood  has  not  to  pass 
through  the  capillaries  to  reach  the  distal  part  of 
the  wounded  vessel. 

These  statements,  if  found  to  agree  with  gene- 
ral experience,  will  be  practically  useful,  as  afford- 
ing a  clue  to  the  end  of  the  vessel,  from  which  the 
bleeding  arises,  and  to  which  the  ligature  should 
be  applied. 

Various  instruments  for  conveying  a  ligature 
under  a  very  deep  artery,  have  been  invented  by 
Desault,  Ramsden,  Weiss,  M'Intyre,  and  others. 
(See  Aneurism.) 

The  most  complete  invention  for  the  applica- 
tion of  ligatures  round  certain  tumours,  which  ad- 
mit of  being  thus  extirpated,  is  that  of  Baron 
Graefe,  termed  the  encircling  ligature  apparatus. 
A  pamphlet,  containing  a  correct  description  of 
it,  has  been  translated  from  the  German,  by  Fred, 
l'".  Weiss,  of  the  Strand. 

LINIMENTUM  ACIDI  SULPHURICI. 
— Ijo  Olei  olivaj  B  jss.  Acid,  sulph.  3  ss.  M. 
Recommended  by  Sir  Benjamin  Brodie  for  the 
removal  of  some  effects  of  inflammation  of  the 
synovial  membrane.    (See  Joint.s.) 

LINIMENTUJVT  AMMONI/15  FORTIUS. 
P=  Liq.  amnion.  3  j-  Olei  olivrc  3  iij.  Misce. 
Properties  stimulating. 

LINIMENTUM'  HYDBARGYRI  COM- 
POSITUM. — ]^  Ung.  hydrargyri  fortioris,  .idipis 
suilhe,  sing.  =  j.  Camph.  3  ij.  Spirit  vinos,  roclif 
3  ij.  Liq.  aninioTi.  3  j.  The  camphor  being  dis- 
solved in  the  spirit  of  wine,  add  the  liq.  amnion, 
and  the  ointment  previously  blended  with  the 
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hog's-lard.  {Pliarm.  Sancti.  Bartliol.)  An  ex- 
cellent formula  for  all  surgical  cases  in  which 
the  object  is  to  quicken  action  of  the  absorbents, 
and  stimulate  the  surfaces  of  the  parts.  Instead 
of  the  liquor  ammoniaj,  it  is  better  in  some  cases 
to  add  the  tincture  of  iodine,  or  3  ij.  of  the  iodide 
of  potassium. 

LINIMENTUM  TEREBINTHINiE  SUL- 
PHURICUM.— $L  Olei  olivEe  3  x.  01.  tere- 
binth. 5  iv.  Acidi  sulph.  3  iij.  Misce.  Effica- 
cious in  some  chronic  affections  of  the  joints,  and 
in  the  removal  of  the  effects  of  old  sprains  and 
bruises.    (Pharm.  Chirurgica.) 

LIP,  CANCER  OF.  The  lips  are  subject 
to  ifloers,  which  put  on  a  very  malignant  aspect, 
although  some  of  them  are  not  in  reality  malig- 
nant; and  many,  situated  just  on  the  inside  of 
these  paits,  will  be  found  to  depend  on  the  bad 
state  of  the  constitution,  and  the  irritation  and 
disturbance  which  the  sores  are  continually 
suffering  from  the  incessant  motion  of  the  parts,  and 
their  rubbing  against  a  projecting  or  rough 
tooth. 

"  The  continual  irritation  arising  from  the  in- 
troduction of  food,  the  effort  of  speaking,  and  the 
constant  flow  of  saliva  (as  Mr.  Earle  remarks),  are 
sufficient  to  keep  up  the  morbid  disposition,  and  to 
prevent  any  reparative  effort  of  nature  from  being 
carried  into  effect.  After  a  time,  the  neighbouring 
glands  will  often  become  enlarged,  which  con- 
firms the  surgeon  in  the  opinion  he  had  been  in- 
duced to  form  ef  the  nature  of  the  affection." 
(See  Med.  Chir.  Trans,  vol.  xii.  p.  272.)  The 
irritation  of  tobacco-pipes  frequently  gives  rise  to 
malignant,  and  even  truly  cancerous,  diseases  of 
tlie  lip.  The  use  of  cigars  may  have  the  same 
effect.    (See  vol.  cit.  p.  278.) 

[Epithelioma  is  the  form  of  cancer  which  usually 
aftects  the  lip.  Under  the  microscope  it  presents 
the  appearance  of  numerous  nucleated  cells  resem- 
bling the  ordinary  tesselated  epithelium.  These  cells 
are  found  on  the  surface  as  well  as  interstitially 
deposited,  and  form  the  principal  bulk  of  the  mor- 
bid growth.  Epithelial  cancer,  after  removal,  does 
not  return  at  so  early  a  date  as  the  other  forms  of 
cancer;  Mr.  Paget  calcul.ates  the  average  period 
of  return  to  bo  four  years.  He|admits,  however,  that 
the  disease,  when  located  in  the  lip,  does  not  re- 
appear till  after  a  longer  interval,  and  mentions — 
what  must  have  occurred  in  the  practice  of  everj' 
surgeon  of  experience — llmt  in  many  cases  the 
disease  has  been  arrested  for  se\eral  3'ears,  and 
that  in  some  few  cases  no  return  of  the  disease  liai 
occurred.    See  Cancer.] 

When  cancer  takes  phice,  it  is  usually  in  the 
lower  and  verj'  seldom  in  the  upper  lip.  Sir 
h.  Cooper  has  seen  but  one  instance  of  it  in  the 
latter  part. 

The  disease  sometimes  puts  on  the  appearance 
of  an  ulcerated  wart-like  excrescence,  occasionally 
acquiring  a  considerable  size.  Sometimes  it  is 
seen  in  the  form  of  a  very  destructive  ulcer,  which 
consumes  the  surrounding  substance  of  the  lip; 
and,  in  other  examples,  the  disease  resembles  a 
hard  lump,  which  at  length  ulcerates.  The  dis- 
ease, in  its  infancy,  is  often  no  more  than  a  pimple, 
which  gradually  becomes  malignant.  As  the  dis- 
ease advances,  the  glands  under  the  jaw  enlarge. 
According  to  Mr.  Travers's  observations,  cancer  of 
the  lower  lip  begins  in  the  cellular  tissue  between 
the  mucous  nienibrane  and  the  skin.  The  enlarge- 
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nient  and  induration,  he  says,  render  it  conspicu- 
ous before  the  villous  surface  of  the  lip  cracks 
transversely,  and  a  thin  fluid  oozes;  it  then  exul- 
cerates  and  scabs  by  turns,  and  ultimately  pene- 
trates more  deeply,  and  throws  out  a  fungus. 
The  patient  is  generally  a  healthy  male  of  advanced 
years,  and  accustomed  to  smoking.    Pus  some- 
times escapes  when  the  fungus  is  divided;  but  the 
base  of  the  tumour  is  hard  and  granular.  The 
skin  and  mucous  membrane,  and  the  labial  glands, 
now  prominent  and  warty,  form  a  close  compact 
mass.    As  the  ulceration  proceeds,  the  induration 
extends,  and  the  salivary  glands  and  the  lympha- 
tic glands,  at  one  or  both  angles  of  the  jaw,  become 
enlarged  and  tender.    (Tiavers,  in  Med.  Chii: 
Trans,  vol,  xv.  p.  239.)     Whenever  there  is 
reason  to  believe  that  the  disease  is  of  an  unyield- 
ing cancerous  nature,  and  it  does  not  soon  give 
way  to  arsenic,  iodine,  hemlock,  or  mercurials, 
the  sooner  it  is  extirpated  the  better.    For  this 
purpose,  some  surgeons  admit  the  propriety  of 
using  caustic,  when  the  whole  disease  can  be  com- 
pletely destroyed  by  one  application.    But  as  the 
action  of  caustic  is  not  capable  of  being  regulated 
with  so  much  precision  as  the  extent  of  a  wound 
can  be,  and  as  caustic  will  not  allow  the  parts  to 
be  united  again,  the  knife  is  the  most  desirable 
means,  especially  as  it  also  occasions  less  pain. 
Tyro  incisions  are  to  be  made,  meeting  at  an  angle 
below  (supposing  it  to  be  the  lower  lip),  and  in- 
cluding the  whole  of  the  disease.    The  sides  of 
the  wound  are  then  to  be  united  by  the  twisted 
suture.    (See  Harelip.)    When  the  affection  is 
extensive,  however,  the  surgeon  is  frequently  ne- 
cessitated to  remove  the  whole  of  the  lip,  or  too 
much  of  it  to  admit  of  the  above  plan  being  fol- 
lowed.    This  circumstance  has  generally  been 
regarded  as  particularly  unfavourable;  and  it  has 
been  commonly  believed  that,  unless  some  attempt 
can  be  made  to  succour  the  patient  by  the  Talia- 
cotian  practice,  in  the  manner  mentioned  by  Mr. 
Earle  {Med.  Chir.  Trans,  vol.  xii.  p.  276),  the 
patient's  saliva  would  continually  run  over  his 
chin,  or  only  admit  of  being  kept  from  doing  so 
by  some  artificial  contrivance.  It  was  also  thought 
that  the  deformity  would  be  very  great,  and  that 
pronunciation  and  swallowing  would  be  but  im- 
perfectly performed.    [Mr.  Syme  has  suggested  a 
plan,  by  which  a  new  border  to  the  lip'may  be 
formed  after  extensive  removal  by  the  V  incision. 
It  consists  in  making  the  incisions  cross  where 
they  meet  below,  and  in  carrying  them  outwards 
and  upwards  above  the  margin  of  the  chin.  Two 
flaps  may  thus  be  formed,  which,  when  freely  dis- 
sected back,  can  be  so  adjusted  by  sutures  that  the 
sides  of  the  original  V  incision  will  form  the  border 
of  the  new  lip,  while  the  margins  of  the  gap  left 
below  may  be  approximated  by  harelip  pins.] 
Various  other  plans   have  been  recommended, 
suited  to  particular  cases,  to  obviate  the  deformi- 
ties necessarily  arising  where  large  portions  of  the 
lip  or  cheek  are  removed.  Baron  Dupuytren,  many 
years  ago,  occasionally  adopted  the  practice  of  cut- 
ting off  a  considerable  portion  of  the  lip  by  a 
semilunar  incision,  and  yet  the  part  healed  so  ns 
to  leave  but  little  disfigurement.    M.  Malgaigne 
deems  the  plan  of  excising  the  lip  by  a  semilunar 
incision  proper  only  wJien  the  cancer  is  super- 
ficial and  extends  along  the  border  of  the  lip.  The 
incision,  in  the  shape  of  the  letter  V,  is  to  be 
preferred  in  the  opposite  circumstances,  and  espe- 
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cially  when  the  commissures  of  the  lips  are  im- 
plicated, {^tc  Man.  dc  Mid.  Oph: -p.  in  ed  2') 
Some  observations   published  by  Mr.  Travers 
however,  tend  to  prove  that  the  disadvantages  of 
this  plan  have  been  exaggerated;  and,  convinced 
of  the  prudence  of  a  free  removal  of  the  disease 
in  its  early  stage,  he  prefers  "a  full  crescent- 
shaped  section  of  the  substance  of  the  lip  "  to  an 
operation  resembling  that  for  the  cure  of  a  hare- 
lip.   He  recommends  the  commisure  of  the  mouth 
to  be   spared,  if  possible:  "The  contraction, 
during  the  healing  process,  under  a  double-headed 
bandage  passing  over  the  vertex  and  occiput,  so  as 
to  keep  a  little  moistened  lint,  or  simple  ointment, 
on  the  cut  surface,  shapes  and  adapts  the  lip  with 
singular  neatness;  and,  what  is  more  remarkable, 
the  cut  surface  takes  a  depth  of  colour,  and  a 
plumpness,  and  a  defined  border,  which  give 
much  the  appearance  of  the  natural  surface."  In 
one  case  of  malignant  ulcer  published  by  Mr. 
Earle,  he  removed  the  angle  of  the  mouth,  and  a 
large  portion  of  each  lip,  together  with  a  consider- 
able part  of  the  check,  yet  succeeded  in  uniting 
the   wound  ;  Avhich  object  was  facilitated  by 
the  extraction  of  five  teeth  from  the  lower  jaw 
previously  to  the  operation,  which  were  useless, 
in  consequence  of  having  no  corresponding  ones 
in  the  upper  jaw.    {Med.  Chir.  Trans,  vol.  xii. 
p.  274.) 

[LIPOMA.— This  term  is  applied  by  some 
surgeons  to  the  ordinary  form  of  fatty  tumours. 
(See  Tumours.)  It  is  also  used  to  designate  a 
peculiar  unsightly  disease  of  the  nose,  which  con- 
sists of  an  irregular  hypertrophy  of  the  skin  and 
subcutaneous  areolar  tissue  of  the  alae  and  tip  of 
the  nose.  It  presents  a  nodulated  appearance  of 
a  purple  colour.  In  some  instances  the  growth 
reaches  to  an  enormous  size,  being  lobulated  and 
pendulous,  blocking  up  the  nostrils  and  producing 
a  hideous  appearance.  (See  Nose,  Hypertro- 
phy OP.)] 

LIPPITUDO.  (From  lippus,  blear-eyed.) 
Bleareyedncss.  The  ciliary  glands  and  lining  of  the 
eyehds  only  secrete,  in  the  sound  state,  just  a  suf- 
ficiency of  a  sebaceous  fluid  to  lubricate  the  parts 
in  their  continual  motions.  But  it  sometimes  hap- 
pens, from  disease,  that  this  Eebaceous  matter  is 
secreted  in  too  great  a  quantity,  and  glues  the  eye- 
lids together  during  sleep,  so  that,  on  waking,  they 
cannot  be  easily  separated.  Hence  the  margin  of 
the  eyelids  becomes  red  all  round,  and  even  the 
sight  itself  is  weakened. 

The  best  remedies  are  the  unguentum  hydrargyri 
nitratis,  smeared,  at  night,  on  the  edges  and  inside 
of  the  eyehd  with  a  hair  pencil,  after  being  melted 
in  a  spoon  ;  and  a  collyrium,  composed  of  9j.  of 
the  sulphate  of  zinc  in  |  viij.  of  rosewater.  When 
alterative  medicines  are  requisite,  a  grain  of  calomel 
or  the  compound  calomel  pill,  may  be  given  everv 
night. 

Persons  who  havelippitudo  and  cataract  together 
bear  operations  for  cataract  much  better  than  one 
would  expect  from  the  appearance  of  the  eyes;  and 
Mr.  Hey  never  rejected  a  patient  on  this  account, 
provided  such  state  were  habitual.  {Pract.  Ohs. 
p.  .0 1 .)  However,  the  lippitudo,  if  possible,  should 
be  removed  before  the  operation  is  undertaken. 
Consult  Mackenzie  {On  the  Diseases  of  the  Em 
4th  edit.  1H54).  CBader. 

LITHOTOMY.  (From  AlOos,  a  stone;  and 
Tdnfu,  I  cut.)    The  operation  of  cutting  into  the 
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bladder,  in  order  to  extract  a  stone.  No  opera- 
tion in  surgery  lias  attracted  so  nuicli  notice,  or 
bad  so  nuich  written  upon  it,  as  lithotomy.  A 
lull  account  of  tbe  sentiments  of  every  writer  who 
has  treated  of  it,  and  a  detail  of  the  infinite 
variety  of  plans  of  making  an  opening  into  tbe 
bladder,  would  occupy  as  many  pages  as  arc 
allotted  to  tbe  whole  of  this  Dictionary.  It  must 
be  my  endeavour,  therefore,  rather  to  describe 
what  is  most  interesting  and  important,  than  pre- 
tend to  oiYer  an  article  wbicb  is  to  comprehend 
every  tiling. 

Throughout  the  following  columns,  I  suppose 
the  reader  to  be  already  well  informed  of  all  that 
relates  to  the  anatomy  of  the  bladder  and  adjacent 
parts,  especially  the  perineum.  Without  correct 
knowledge  of  this  kind  a  man  must  be  pre- 
sumptuous, indeed,  to  set  himself  up  for  a  good 
lithotomist. 

The  nature  of  calculi  in  the  bladder,  the  cir- 
cumstances under  which  they  form,  and  tbe  in- 
fluence of  diiferent  periods  of  life,  sex,  climate, 
and  localities,  in  promoting  or  preventing  their 
production,  will  be  considered  under  the  head  of 
Urinary  Calculi.  Here  I  shall  principally 
confine  myself  to  the  symptoms  of  the  disease, 
the  mode  of  discovering  the  presence  of  the  stone, 
and  the  chief  methods  of  performing  lithotomy. 

Symptoms  op  Stone. 

The  symptoms  of  a  stone  in  the  bladder  are, 
pain  in  the  extremity  of  the  urethra  and  in  the 
glans,  frequent  propensity  to  make  Avater,  and  go 
to  stool,  great  pain  in  voiding  the  urine,  and  diffi- 
culty of  retaining  it,  and  often  of  keeping  the 
fajccs  from  being  discharged  at  the  same  time.  In 
consequence  of  the  calculus  falling  against  the 
vesical  orifice  of  the  urethra,  the  stream  of  urine 
is  liable  to'stop  suddenly  while  flowing  in  a  full 
current,  although  the  bladder  is  not  empty,  so 
that  the  fluid  is  expelled  by  fits,  as  it  were.  The 
pain  is  greatest  towards  the  end  of,  and  just 
after,  the  evacuation;  there  is  a  dull  pain  about 
the  neck  of  the  bladder,  together  with  a  sense 
of  weight  or  pressure  at  the  lower  part  of  the 
pelvis;  and  even  when  the  calculus  is  small,  a 
slight  cloudiness  is  seen  in  the  urine,  as  soon  as 
it  begins  to  cool,  and  afterwards  a  large  quantity 
of  mucus  is  mixed  with  it,  and  sometimes 
the  urine  is  tinged  with  blood,  especially  after 
exercise. 

It  is  correctly  noticed  by  Sir  Benjamin  Brodie, 
that  the  symptoms  dilTer:— 1st,  according  to  the 
size  of  the  stone,  the  smoothness  or  roughness  of 
its  surface,  and  its  general  figure  ;  2ndly,  accord- 
ing to  the  quality  of  the  urine  (if  the  urine  be 
unusually  acid,  or  very  alkaline  and  deposit  the 
triple  phosphate,  it  will' be  stimulating,  and  the 
symptoms  of  stone  will  thereby  be  aggravated) ; 
3rdly,  according  to  the  state  of  the  bladder. 
Nothing  aggravates  the  symptoms  so  much  as  in- 
flammation of  the  mucous  membrane;  this  increases 
the  sensibility  of  the  bladder  a  hundredfold,  and 
causes  a  small  stone  to  produce  much  greater  dis- 
tress and  pain  than  a  large  one  under  ordinary 
circumstances.  If  the  bladder  bo  healthy,  a  very 
small  stone  may  produce  trilling  and  equivocal 
symptoms.  The  patient  has  rather  more  frequent 
occasion  to  make  water,  a  sense  of  irritation 
scarcely  amounting  to  pain,  referred  to  tlie  neck 


of  the  bladder,  urethra,  and  perhaps  the  hypogas- 
triuni,  after  the  bladder  has  been  emptied.  In 
one  instance  the  patient  complained  fur  many 
months  of  nothing  except  an  occjisional  and  trilling 
pain  in  one  of  the  groins,  and  of  the  urine  being 
tinged  with  blood  after  riding  oa  horseback. 
Bloody  urine,  after  any  jolting  exercise,  is  a 
strong  indication  of  a  calculus,  either  in  the  bladder 
or  kidney.  But  this  symptom  is  often  absent  in 
the  early  st;i^.  ■,  while  the  stone  is  small,  eepe- 
cially  if  the  patient  is  leading  an  inactive  life.  (See 
Sir  B.  Brodia  on  Dis.  of  the  Urinary  Organs, 
p.  225,>d.  2.)  . 

The  pain  in  the  glans  penis  and  fossa  navicularis 
is  most  severe  after  making  water  or  after  taking 
exercise,  when  the  stone  suddenly  falls  down  on  the 
neck  of  the  bladder.  This  pain  "  is  one  of  the  most 
marked  symptoms  of  the  disease.  A  child,  who 
labours  under  stone,  tells  you  of  it,  not  in  words, 
but  in  his  actions,  lie  is  always  pulling  the  end 
of  the  penis,  and  pinching  it  with  his  fingers,  even 
BO  as  to  cause  the  prepuce  to  become  elongated. 
You  often  find  his  fingers  with  the  cuticle  soft 
and  sodden,  as  if  thej'^  had  been  soaked  in  water, 
from  the  urine  which  has  been  imbibed,"  (Op.  cit. 
p.  229.) 

It  seldom  happens  that  calculous  patients  void 
blood  with  their  urine  before  other  symptoms 
have  taken  place.  It  is  not  till  after  the  foreign 
body  has  descended  into  the  bladder,  acquired 
some  size,  and  presented  itself  at  the  orifice  of  the 
viscus,  that  pain  is  occasioned,  particularly  when 
the  surface  of  the  stone  is  unequal,  The  patient 
then  experiencesfrequent  inclination  to  make  water, 
and  the  effort  to  do  so  is  attended  with  pain. 
The  jolting  of  a  carriage,  riding  on  horseback, 
much  walking,  render  the  pain  more  acute.  The 
urine  appears  bloody,  its  course  is  frequently 
interrupted,  and  sabulous  matter  and  particles  of 
stone  are  sometimes  discharged  with  it.  The  desire 
to  make  water  becomes  more  frequent  and  more  in- 
supportable. The  bladder  is  irritated  and  inflames; 
its  parietcs  become  thickened  and  indurated,  and 
its  diameter  is  lessened,  A  viscid  more  or  less  tena- 
cious matter  is  observed  in  greater  or  less  quantity 
in  the  urine,  and  is  precipitated  to  the  bottom  of 
the  vessel.  The  urine  becomes  black  and  putrid, 
and  exhales  an  intolerable  alkalescent  smell, 
which  is  perceived  at  the  very  moment  of  the 
evacuation,  but  is  much  stronger  a  little  while 
afterwards.  The  patient  can  no  longer  take  any 
exercise  without  all  his  complaints  being  redoubled. 
The  urine  then  becomes  bloody,  (See  Trailc 
HisloriquG  el  Dogmatiqtto  do  VOpcralion  da  la 
Taille,  par  J.  l>\  L.  Bescliamps,  t.  i,  p.  163. 
Paris,  1796.) 

The  symptoms  of  stone  in  the  bladder  arc  some- 
times exceedingly  equivocal,  and  may  be  produced 
by  several  other  disorders.  "  Pain  in  making  water, 
and  not  being  able  to  discharge  the  urine  without 
the  fmces,  are  common  consequences  of  irritation  of 
parts  about  the  neck  of  the  bladder,  from  a  dis- 
eased prostate  and  other  causes.  The  urine 
stopping  in  a  full  stream  is  frequently  caused  by  a 
stone  altering  its  situation  so  as  to  obstruct  the 
passage;  but  the  same  thing  may  happen  from  a 
tumour  or  fungus  in  the  bladder.  I  have  seen  an 
instance  of  this,  where  a  tumour,  lianging  by  a 
small  pedicle,  would  sometimes  cause  obstruction, 
and  by  altering  the  posture  would  retire  and  give  a 
free  passage.    The  dull  pain  at  the  neck  ot  the 
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bliuklei'  and  tlic  sensation  of  pressure  on  tlie  rectum 
are  I'requentiy  owing  to  the  weiglit  of  tlie  stone, 
&f.,  but  these  may  proceed  from  a  diseased  en 
largemont  of  the  prostate  ghuid.  Cliildren  gene 
rally,  and  grown  persons  frequently,  are  subject 
to  a  prolapsus  ani  from  the  irritation  of  a  stone  in 
the  bladder;  but  it  will  likewise  be  produced  by 
any  irritation  in  those  parts."  (Sir  J.  JEar/e. )  The 
rest  of  tlie  symptoms  arc  equally  fallacious;  a 
scirrhous  enlargement  of  the  os  tincie,  and  disease 
oftiie  kidneys  may  occasion  a  copious  quantity  of 
mucus  in  the  urine,  with  pain,  irritation,  &c. 
"The  least  fallible' sign  (says  Sir  James  Earle) 
whidi  I  have  remarked,  is  the  patient  making  the 
first  portion  of  urine  with  ease,  and  complaining 
of  great  pain  coming  on  when  the  last  drops  are 
expelled.  This  may  readily  be  accounted  for  from 
the  bladder  being  at  first  defended  from  contact 
with  the  stone  by  the  urine,  and,  at  last,  being 
pressed  naked  against  it.  But  to  put  the  matter 
out  of  all  doubt,  and  actually  to  prove  the  exist- 
ence of  a  stone  in  the  bladder,  we  must  have 
recourse  to  the  operation  of  sounding." 

[The  rational  sj'mptoms  of  stone  may  be  thus 
briefly  described.  Pain  and  a  sensation  of  weight 
about  the  neck  of  the  bladder  are  two  of  the 
earliest  symptoms.  At  the  very  early  stages, 
while  the  bladder  may  be  supposed  to  be  as  yet 
health}',  the  pain  is  dull  and  heav}';  but  this 
symptom  is  liable  to  many  variations,  being  some- 
times sharp  and  acute  I'rora  the  commencement. 

As  the  disease  advances  the  pain  nsually  be- 
comes more  severe  and  constant — circumstances 
which  depend  rather  on  the  lesions  produced  by 
the  stone,  than  on  simple  increase  in  size  of  the 
foreign  body.  The  pain  now  begins  to  extend  to 
the  hypogastric  region,  to  the  perineum,  groin,  and 
thighs. 

Distiu'bance  of  tlie  functions  of  the  urinary 
organs  now  manifests  itself.  The  bladder  becomes 
more  or  less  irritable  and  cannot  retain  its  con- 
tents, the  calls  to  make  water  are  frequent,  and 
the  expulsion  of  the  last  drops  is  attended  with 
pain,  which  shoots  along  the  perineum  and  penis, 
and  centres  in  the  glans.  From  this  period  the 
■sufferings  of  the  patient  steadily  augment,  but,  as 
we  have  remarked,  tliey  are  chiefly  dependent  on 
or  proportioned  to  the  morbid  conditions  of  the 
genito-urinary  organs. 

Some  of  these  conditions,  however,  tend  to 
diminish,  rather  than  to  increase,  the  sufferings  of 
the  patient.  Thus,  sliould  the  calculus  become 
fixed,  as  is  the  case  witli  encysted  calculi,  it  may 
remain  for  years  in  the  bladder  without  giving 
any  indication  of  its  presence.  Again,  when  the 
prostate  is  enlarged,  the  bladder  partially  para- 
lysed, and  the  power  of  expulsion  in  a  great  mea- 
sure lost,  the  patient's  sulForingi  are  much  loss 
intense  than  in  subjects  in  whom  no  such  changes 
have  taken  place.  On  the  other  hand,  gouty  and 
rheumatic  or  nervous  patients  often  experience 
excessive  pain,  or,  at  least,  describe  their 
feelings  in  exaggerated  terms.  We  also  find  tliat 
phospliatic  calculi  are  attended  by  more  pain  than 
the  lithic  acid,  or  oxalic;  but  this  dill'erence  de- 
pends not  on  tlio  physical  properties  of  the  stone 
but  on  the  circumstance  that  plinsphatic  calculi  are 
usually  attended  by  sonic  morbid  corulitlon  of  the 
bhtdder  or  kidneys. 

Sudden  arrest  of  the  How  of  urine  and  lu'ema- 
turia  ^are  symptoms  whicli  often  present  them- 


selves during  the  progress  of  stone  ;  yet  not  con- 
stantly. 

The  sudden  and  complete  stoppage  of  the  flow 
occasioned  by  an  impediment  at  the  neck  of  the 
bladder,  may  bo  regarded  as  nearly  decisive  of  the 
nature  of  the  case,  since  it  seldom  arises  from  any 
other  cause,except,  perhaps,  the  presence  of  a  pedun- 
culated tumour  near  tlie  neck  of  the  organ.  1 1  is  par- 
ticularly worthy  of  note  that  the  stoppage  of  urine 
now  alluded  to  does  not  last  for  more  than  a  few 
moments;  it  disappears  either  of  its  own  accord, 
or  from  some  change  of  posture  which  removes  the 
foreign  body  from  the  urethral  orifice. 

Hrematuria  must  be  regarded  as  an  occasional 
symptom  of  stone  only.  In  the  advanced  stages, 
however,  when  the  mucous  lining  of  the  bladder 
has  become  congested  or  diseased,  any  violent 
exercise,  the  jolting  of  a  carriage,  &c.,  commonly 
produce  bloody  urine.] 

A  stone  in  the  ureter  or  kidneys,  or  clironic  in- 
flammation in  the  bladder  from  any  other  cause, 
will  sometimes  produce  the  same  effects;  but  if 
the  patient  cannot  void  his  urine,  except  in  a  cer- 
tain posture,  it  is  a  strong  indication  that  the  orifice 
of  the  bladder  is  obstructed  by  a  stone.  If  he  find 
ease  by  pressing  against  the  perineum  with  his 
fingers,  or  sitting  with  that  part  upon  a  hard  body, 
there  is  little  doubt  the  ease  is  procured  by  taking 
off  the  weight  of  the  stone;  or,  lastly,  if,  with  the 
other  symptoms,  he  thinks  he  can  feel  it  roll  in  his 
bladder,  it  is  hardly  possible  to  be  mistaken;  how- 
ever, the  only  sure  judgment  is  to  be  formed  from 
sounding. 

Enlargement  of  the  prostate  gland  is  attended 
with  symptoms  resembling  those  of  a  stone  in  the 
bladder;  but  with  this  difference,  that  the  motion 
of  a  coach  or  horse  does  not  increase  the  grievances 
when  the  prostate  is  affected,  while  it  does  so  in 
an  intolerable  degree  iu  cases  of  stone.  It  also 
generally  happens,  that  the  fits  of  the  stone  come 
on  at  intervals;  whereas,  the  pain  from  a  diseased 
prostate  is  neither  so  unequal  nor  so  acute.  (Sharp, 
in  Critical  Inquiry,  p.  1G5,  ed.  4.) 

Though,  from  a  consideration  of  all  the  circum- 
stances above  related,  the  surgeon  may  form  a 
probable  opinion  of  there  being  a  stone  in  the 
bladder,  he  must  never  presume  to  deliver  a  positive 
one,  nor  be  so  rash  as  to  undertake  lithotomy, 
without  having  greater  reason  for  being  certain  that 
there  is  a  stone  to  be  extracted;  and  this  certainty 
"s  only  to  be  obtained  by  sounding  the  patient. 

The  sound  is  an  instrument  made  of  highly 
polished  steel,  in  order  that  it  may  convey  to  the 
surgeon's  fingers  the  sensation  of  anything  against 
which  its  end  may  strike.  It  is  generally  rather 
less  curved  than  a  catheter,  so  that  its  extremity 
may  be  more  easily  turned  from  side  to  side,  or 
inclined  to  the  lower  part  of  the  bladder,  where 
the  stone  is  most  frequently  situated.  Some  sur- 
geons prefer  a  sound  which  is  straight,  except  a 
small  portion  of  it,  about  an  inch  in  length,  near 
the  beak,  which,  after  the  introduction  of  the  in- 
strument, can  be  turned  down  to  either  side,  or 
even  completely  round,  so  as  to  touch  any  calculus 
lodged  just  behind  the  prostate  gland. 

When  a  patient  is  to  be  sounded,  ho  is  usually 
put  in  a  posture  very  similar  to  that  adopted  in 
the  lateral  operation  for  stune,  with  the  exception 
that  he  is  not  bound  in  this  position,  as  there  is 
sometimes  an  advautiigo  in  making  the  patient 
stand  up,  in  order  that  the  stone  may  come  into 
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contact  with  the  end  of  the  sound.  The  instru- 
ment liiiving  been  introduced,  its  extremity  is  to 
be  turned,  and  moved  in  every  direction,  when,  if 
there  be  a  calculus,  its  presence  will  usually  be 
indicated  by  the  collision  against  the  beak  of  the 
sound.  When  the  symptoms  afford  strong  evi- 
dence of  the  presence  of  a  stone,  which  cannot  be 
detected  in  these  ways,  the  patient  should  be 
sounded,  while  his  pelvis  is  raised,  and  his  chest 
depressed.  He  should  also  be  sounded  both  in 
the  full  and  empty  state  of  the  bladder,  and  both 
in  the  erect  and  recumbent  positions,  with  sounds 
and  catheters  of  different  shapes. 

Stones  have  sometimes  been  found  in  the  blad- 
der after  death,  although  they  could  never  be  dis- 
covered with  a  sound  while  the  patient  was  alive, 
suffering  all  the  symptoms  of  the  complaint.  The 
celebrated  French  surgeon  La  Peyronie  was  thus 
circumstanced  :  he  was  so  fully  convinced  of  there 
being  a  stone  in  his  bladder,  notwithstanding  nei- 
ther he,  nor  any  of  his  friends,  could  feel  it  with 
a  sound,  that,  on  his  deathbed,  he  gave  directions 
for  ascertaining  the  fact.  Hence,  when  the  usual 
symptoms  of  a  stone  in  the  bladder  continue,  pa- 
tients should  be  examined  several  times,  before  a 
positive  opinion  is  delivered  respecting  the  nature 
of  the  case.  When,  during  the  operation  of  sound- 
ing, all  the  vu'ine  has  escaped  from  the  bladder, 
the  inner  surface  of  this  viscus  comes  into  contact 
with  the  end  of  the  sound,  and  such  a  sensation 
may  be  communicated  to  the  surgeon's  fingers,  as 
leads  him  to  suspect  that  a  fungus,  or  some  other 
hardish  extraneous  substance,  is  contained  in  the 
bladder.  In  such  cases,  patients  have  actually 
been  cut  for  stone,  Avhen  no  foreign  body  what- 
ever was  present. 

I  know  of  at  least  seven  cases  (and  at  two  of 
them  I  was  present)  where  the  patients  were  sub- 
jected to  all  the  torture  and  perils  of  this  opera- 
tion, without  there  being  any  calculi  in  their 
bladders.  The  maxim,  therefore,  cannot  be  too 
strictly  enforced,  that  the  operation  ought  never  to 
be  attempted,  unless  the  stone  can  be  distinctly 
felt  with  the  sound  or  staff.  In  one  of  the  ex- 
amples of  whicli  I  was  a  spectator,  not  only  the 
symptoms,  but  the  feel  which  the  sound  itself 
communicated  when  in  the  bladder,  made  the  sur- 
geons imagine  that  there  was  a  calculus,  or  some 
extraneous  body  in  this  organ.  Most  of  the  above 
cases,  I  understand,  recovered,  which  may  be  con- 
sidered fortunate;  because,  when  the  stone  cannot 
be  found,  the  disappointed  operator  is  apt  to  per- 
sist in  roughly  introducing  liis  fingers,  and  a  variety 
of  instruments,  so  long,  in  the  hope  of  catching 
what  cannot  be  got  hold  of,  that  inflammation  of 
the  bladder  and  peritoneum  is  more  likely  to  fol- 
low than  when  a  stone  is  actually  present,  soon 
taken  out,  and  the  patient  kept  only  a  short  time 
upon  the  operating-table. 

In  a  valuable  practical  work  is  recorded  an  in- 
stance, in  which  what  is  called  a  horny  cartilaginous 
state  of  the  bladder  made  the  sound  communicate 
a  sensation  like  that  arising  from  the  instrument 
actually  touching  a  stone,  and  the  surgeon  at- 
tempted lithotomy.  The  patient  unfortunately  died 
in  twenty-four  hours.  (See  DesatiWs  Parisian  Cliir. 
Joiirn.,  vol.  ii.  p.  125.) 

[The  rugom  bladder,  not  unfrequently  met  with 
iu  children,  and  more  rarely  in  adults,  has  been 
alluded  to  in  this  Dictionary.  (See  Art.  Bladder, 
■^ol-  1,  p.  306.)    It  is  an  irritable  and  contracted 


condition  of  bladder,  with  projecting  rugas  on  its 
inner  surface,  communicating  a  sensation  through 
the  sound  which  an  inexperienced  person  might 
mistake  for  a  calculus,  and  the  more  so  that  the 
symptoms  attending  it  very  much  resemble  those 
which  a  stone  would  produce.  It  is  useful  to 
know  that  this  condition  of  bladder  is  not  often 
coexistent  with  stone.] 

However,  were  the  symptoms  most  unequivocal, 
there  is  one  circumstance  which  would  always 
render  it  satisfactory  to  touch  the  stone  with  an 
instrument  just  before  the  operation;  I  mean  the 
possibility  of  a  stone  being  actually  in  the  bladder 
to-day,  and  not  to-morrow.  Stones  are  occasion- 
ally forced,  by  the  violent  contractions  of  the 
bladder,  during  fits  of  the  complaint,  between  the 
fasciculi  of  the  muscular  coat  of  this  viscus,  to- 
gether with  a  portion  of  the  membranous  lining 
of  the  part,  so  as  to  become  what  is  termed  en- 
cysted ;  or,  as  there  is  reason  to  believe,  the  cyst  is 
sometimes  produced  first,  and  the  calculus  is  formed 
in  it,  as  a  kind  of  effect  of  the  existence  of  the 
separate  pouch.  The  opening  into  the  cyst  is 
frequently  very  narrow,  so  that  the  stone  is  much 
bigger  than  such  orifice,  in  consequence  of  which 
it  is  impossible  to  lay  hold  of  the  extraneous  body 
with  the  forceps,  and  the  operation  would  neces- 
sarily become  fruitless.  (SIiarp''s  Critical Inquiri/, 
p.  228,  ed.  4.) 

In  the  article  Urinary  Calculi,  I  have  no- 
ticed the  probability  of  this  having  occurred  in 
some  of  the  instances,  in  which  Mrs.  Stevens's 
medicine  was  supposed  to  have  actually  dissolved 
the  stone  in  the  bladder;  for,  an  encysted  stone 
is  not  likely  to  be  hit  with  the  sound,  nor  to  cause 
any  inconvenience,  compared  with  what  a  calculus, 
rolling  about  in  the  bladder,  usually  occasions. 

The  degree  of  pain  experienced  by  the  patient 
depends,  not  only  on  the  state  of  the  urine  and 
bladder,  but  on  the  size,  shape,  chemical  qualities, 
and  situation  of  the  calculus.  "  A  patient  with  a 
simple  lithic  acid  calcidus,  suffers  less  than  one 
with  a  calculus  composed  externally  of  the  triple 
phosphate;  and  the  latter,  less  than  one  with  a 
fusible  calculus.  The  oxalate  of  lime,  or  mulberry 
calculus,  on  the  whole,  occasions  more  distress  than 
the  lithic  acid  calculus,  probably  on  account  of  the 
irregularities  which  so  frequenth--  exist  on  the 
surface  of  the  former;  but  it  occasions  less  distress 
than  calculi  composed  of  the  phosphates."  (See 
Sir  B.  Brodie,  Op.  cit.  p.  229.) 

According  to  the  same  authorit}',  patients  with 
diseased  prostate  gland  do  not  generally  suffer 
more  from  stone  in  the  bladder,  when  it  afflicts 
them,  than  other  individuals;  and  perhaps  less, 
in  consequence  of  the  swelling  of  the  prostate 
hindering  the  stone  from  falling  on  the  neck  of  the 
bladder.  He  lias,  however,  seen  three  cases,  in 
each  of  which  there  was  a  calculus  in  the  bladder, 
complicated  not  only  with  an  enlarged  but  an 
ulcerated  prostate;  and  the  sufferings  were  in  these 
instances  horribly  severe.  la  two  of  them  litho- 
tomy was  performed :  one  of  the  patients  died  in 
five  minutes  after  the  operation  ;  and  the  other 
became  inmiediately  comatose,  and  sunk  in  a  few 
hours. 

It  is  remarked  by  Deschamps,  that  when  the 
stone  is  lodged  in  a  particular  cyst,  or  depression 
of  the  bladder,  when  it  projects  but  verj'  little; 
when  it  cannot  shift  its  situation  in  the  bladder, 
so  ns  to  fall  against  the  orifice  of  this  viscus; 
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and  when  it  is  also  smooth,  polished,  and  light, 
the  patient  may  have  it  a  long  while,  without  ex- 
periencing any  afflicting  symptoms.  He  may  even 
live  to  an  advanced  age,  if  not  without  some 
degree  of  suffering,  at  all  events  with  such  pain  as 
is  very  supportable.  Daily  experience  proves  that 
persons  may  live  a  considerable  time  with  one,  two, 
or  even  three  stones  in  the  bladder,  and  during 
the  whole  of  their  lives  have  not  the  least  sus- 
picion of  the  existence  of  these  foreign  bodies. 

At  first,  the  general  health  is  not  disturbed, 
but  ill  time  it  begins  to  suffer,  and  the  nrine  be- 
coming alkaline,  the  triple  phosphate  is  deposited 
on  the  original  stone.  The  patient's  sufferings 
are  now  greatly  increased,  in  consequence  of  the 
more  stimulating  quality  of  the  urine,  and  the 
morbid  sensibility  of  the  nervous  system  always 
accompanying  the  secretion  of  such  urine.  As 
the  disease  advances,  the  irritation  of  the  calculus 
excites  inflammation  of  the  mucous  coat  of  the 
bladder,  and  hence,  still  greater  pain,  almost  con- 
stant desire  to  make  water;  the  offensive,  putrid, 
and  ammoniacal  smell  of  tlae  urine,  and  a  thick 
mucous  sediment  in  it,  streaked  with  blood.  (See 
Sir  B.  Brodie  on  Dis.  of  the  Urinary  Ornans, 
p.  228.) 

When  stone  proves  fatal,  the  usual  cause  of 
death  is  disease  of  the  kidney  or  inflammation  of 
the  mucous  membrane  of  the  bladder.  A  moderate 
degree  of  chronic  inflammation  of  it  may  continue 
for  a  long  time,  and,  if  the  stone  be  extracted,  the 
patient  recovers.  But  if  it  become  aggravated  so 
as  to  assume  an  acute  form,  the  patient's  situation 
becomes  desperate.  The  inflammation  may  ex- 
tend up  the  ureters  to  the  kidneys.  Even  the 
glandular  structure  of  the  kidneys  becomes 
affected,  and  rendered  more  vascular  and  softer 
than  natural.  Sometimes  abscesses  form  in  the 
kidneys,  or  a  collection  of  muco-piu:ulent  fluid 
takes  place  in  the  pelvis  and  in  the  infundibula. 
Inflammation  sometimes  extends  to  the  loose  cel- 
lular tissue  around  the  bladder,  and  putrid  gan- 
grenous abscesses  are  produced  in  it.  In  one 
case,  where  the  patient  died  very  soon  after 
lithotom}-,  a  very  large  pelvic  abscess  was  found 
to  communicate  with  the  bladder.  {Bro'lic,  Op. 
cit.  pp.  231— 234.)J 

A  question  may  here  suggest  itself:  Ought 
lithotomy  to  be  practised  where  calculi  are  under 
a  certain  size?  Certainly  not;  because  they  fre- 
quently admit  of  being  extracted  through  the 
urethra,  or  discharged  with  the  urine,  without  any 
operation  at  all,  even  from  the  male  subject;  and 
how  much  more  likely  this  is  to  happen  in  females, 
must  be  plain  to  everybody  who  recollects  the 
direct  course,  the  shortness,  ample  size,  and  dilata- 
bility  of  the  meatus  urinarius.  On  this  subject, 
various  facts,  and,  in  particular,  the  dilator  used 
by  Sir  A.  Cooper,  will  be  adverted  to  in  consider- 
ing lithotomy  in  women.  Sometimes,  also,  when 
a  calculus  is  too  large  to  pass  completely  through 
the  male  \irethra,  it  lodges  in  this  passage,  where 
it  may  be  more  safely  cut  upon  and  removed,  than 
from  the  bladder;  and  in  a  very  few  rare  examples 
It  has  been  discharged  by  an  ulcerative  process. 
Thus  Dr.  R.  A.  Langenbeck  has  published  a 
case,  in  which  a  stone  made  its  way  out  by  ulcera- 
tion, and  was  discharged  immediately  behind  the 
testes  (see  J.  C.  Langenbeck' s  Bill.  /«,•  die 
Odtt.,  1809);  and  O.  Coopmans  has  recorded 
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an  rimost  incredible  case,  in  which  a  calculu 


weighing  five  ounces  one  drachm  and  a  half,  was 
discharged  on  the  left  side  of  the  urethra  of  an 
elderly  man,  a  little  below  the  glans  penis.  In 
fact,  without  some  further  explanation,  this  case 
would  be  pronounced  impossible;  but,  it  should  be 
recollected,  that  after  a  small  calculus  has  n.ade 
its  way  out  of  the  urethra  by  ulceration,  if  the 
urine  have  still  access  to  it,  it  will  continue  to 
increase  in  size  in  its  new  situation;  and  this  is 
what  happened  in  the  present  example;  for  the 
extraneous  body,  when  first  felt  externally,  was 
not  larger  than  a  pea.  The  calculus  is  now  pre- 
served in  Camper's  Museum,  {Neurologia,  8vo. 
Franequerae,  1795.) 

Sir  Benjamin  Brodie  refers  to  a  preparation  at 
St.  George's  Hospital,  of  a  bladder  ulcerated  at  its 
fundus.  There  were  several  calculi,  and  one  of 
them  was  fixed  in  the  ulcerated  opening,  half  in 
and  half  out  of  the  bladder.  He  also  records  a 
case,  in  which  the  mucous  membrane  of  the  bladder 
was  found  extensively  ulcerated  in  a  man,  who 
had  died  after  lithotomy,  and  the  ulcer  communi- 
cated with  the  ulcerated  cavity  in  the  perineum, 
in  which  the  stone  was  lying  at  the  time  of  the 
operation.  {On  Dis.  of  the  Urinary  Orqans,  p. 
232,  ed.  2.) 

In  many  cases  small  calculi  may  be  voided  by 
dilating  the  male  urethra  with  elastic  gum  cathe- 
ters of  very  large  diameter,  and  then  desiring  the 
patient  to  expel  his  urine  with  considerable  force, 
a  plan  which  Baron  Larrey  has  repeatedly  found 
to  answer.  The  idea  of  withdrawing  calculi  from 
the  bladder  through  the  urethra,  by  suction  and 
dilatation  of  the  passage,  seems  to  have  been  en- 
tertained by  several  practitioners  of  former  days, 
especially  Alpinus,  Muys,  Verduc,  Mayerne,  and 
Le  Dran.  (See  Dr.  Kerrison's  Paper  in  Med. 
Chir.  Trans,  vol.  xii.  p.  315.)  Dcsault  even  tried 
experiments  with  a  kind  of  forceps,  which  ad- 
mitted of  being  protruded,  and  of  opening  and 
shutting  at  the  extremity  of  a  canula,  which  was 
introduced  into  the  bladder;  but  no  instance  of 
success  with  it  on  the  human  subject  is  recorded. 
(See  Joiirn.  de  Chir.  t.  ii.  p.  375.  Paris,  1791.) 
The  honour  of  bringing  the  plan  to  perfection  was 
reserved  for  Sir  Astley  Cooper.  "The  instru- 
ment," says  he,  "  which  I  first  had  made  for  the 
purposes  of  removing  these  stones  from  Mr. 
BuUer,  were  merely  common  forceps,  made  of  the 
size  of  a  sound,  and  similarly  curved;  but  Mr. 
Weiss,  surgeons'  instrument  maker,  in  the  Strand, 
showed  me  a  pair  of  bullet  forceps,  which  he' 
thought  would,  with  a  little  alteration,  better 
answer  the  purpose  I  had  in  view.  He  removed 
two  of  the  blades  of  these  forceps  (for  there  were 
four),  and  gave  them  the  form  of  the  forceps 
which  I  had  constructed:  the  blades  of  this  in- 
strument could  be  opened  whilst  in  the  bladder 
by  means  of  a  stilet,  so  as  to  grasp  and  confine 
the  stone;  and  they  appeared  so  well  constructed 
for  the  purpose  as  to  induce  lue  to  make  trial  of 
them,  on  November  23,  lf)20,  and  the  manner 

in  which  they  were  used  was  as   follows  :  

Mr.  Buller  was  placed  across  the  bed  with  his 
feet  resting  on  the  floor;  a  silver  catheter  was 
then  introduced,  and  the  bladder  emptied  of 
urine.  I  then  passed  the  forceps  into  the  bladder 
and  was  so  fortunate  in  my  first  operation  as  to' 
extract  eight  calculi.  The  instrument  gave  but 
little  pain  on  its  introduction,  but  when  opened  to 
its  greatest  extent,  and  the  stones  admitted  be- 
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tween  its  blades,  tbeir  removal  was  painful,  more 
especially  at  the  glaiis  penis,  wliich  appears  to  be 
the  portion  of  the  urethra  which  makes  the  great- 
est resistance  to  the  removal  ol'  the  stones.  A 
dose  of  opium  was  given  after  each  operation." 
{Med.  C/di:  Trans,  vol.  xi.  p.  358.)  Sir  A. 
Cooper  thus  removed  from  the  above  patient 
eighty-four  calculi  at  different  times.  From  one 
patient,  Sir  B.  Brodie  also  extracted  in  the  same 
manner  about  sixty  calculi  of  various  sizes;  but 
the  largest  measured  half  an  inch  in  one  dia- 
meter, and  five-eighths  in  the  other.  (Op.  cit. 
vol.  xii.  p.  383.)  In  one  case,  Sir  Astley  Cooper 
took  out  with  the  urethral  forceps  a  calculus  that 
weighed  fifty-four  grains,  after  having  gradually 
dilated  the  uretlira  with  bougies.  (Vol.  cit.  p. 
387.)  Other  convincing  examples  of  the  practi- 
cability p,nd  success  of  the  practice  are  also  re- 
lated by  the  same  distinguished  surgeon.  Accord- 
ing to  his  valuable  observations,  when  a  great 
nimiber  of  calculi  are  found  in  the  bladder,  they 
are  generally  attended  with  an  enlargement  of  the 
prostate  gland,  and  are  lodged  in  a  sacculus 
formed  directly  behind  it,  '  (Med.  Cldr.  Trans. 
vol.  xi,  p.  357.) 

To  me,  the  establishment  of  the  precedmg 
practice  by  Sir  Astley  Cooper,  and  of  lithotrity  for 
cases  properly  admitting  of  it,  seem  two  of  the 
greatest  triumphs  of  modern  surgery;  and  I  have 
no  doubt,  that  the  names  of  all  concerned  in 
bringing  them  about,  will  receive  from  th&  latest 
posterity  the  honour  which  cannot  fail  to  attach 
itself  to  improvements,  by  which  the  necessity  for 
a  severe  and  highly  dangerous  1  operation  is 
rendered  considerably  less  frequent.  Even  when 
the  stone  cannot  be  drawn  completely  out  of  the 
luethra  by  the  forceps,  but  only  into  it,  the  ad- 
vantage is  great,  because  it  may  then  be  easily  cut 
down  to  and  extracted,  without  any  wound  or  in- 
jury of  the  bladder,  (See  Med,  Ckir.  Trcms. 
vol.  xi.)    See  Lithotritv. 

I  shall  next  describe  the  various  methods  of 
cutting  for  the  stone. 

Op  the  Apparatus  Minor,  Cutting  on  the 
Gripe,  or  Celsus's  Method. 

The  most  ancient  kind  of  lithotomy  was  that 
practised  upwards  of  two  thousand  years  ago,  by 
Ammouius,  at  Alexandria,  in  the  time  of  Hero- 
philus  and  Erasistratus,  and  by  Meges,  at  Rome, 
during  the  reign  of  Augustus;  and  being  described 
by  Celsus,  is  named  Lithotomia  Celsiana,  As  the 
stone,  fixed  by  the  pressure  of  the  fingers  in  tlie 
anus,  was  cut  directly  upon,  it  has  been  called 
cutting  on  the  gripe,  a  knife  and  a  hook  being 
the  only  instruments  used.  The  appellation  of 
the  lesser  apparatus  was  given  to  it  by  Marianus, 
in  order  to  distinguish  it  from  a  method  which  he 
described,  called  the  apparatus  major,  from  the 
many  instruments  employed. 

The  operation  was  performed  in  the  following 
way.  The  rectum  was  emptied  by  a  glyster  a 
few  hours  previously;  and  innnediately  before 
cutting,  the  patient  was  desired  to  walk  about  Ins 
chamber  to  bring  the  stone  down  to  the  neck  of 
the  bladder;  he  was  then  placed  in  the  lap  of  an 
assistant,  or  secured  in  the  manner  now  practised  in 
the  lateral  operation.  The  surgeon  then  introduced 
the  fore  and  middle  fingers  of  his  left  hnnd,well  oiled, 
into  the  anus,  while  he  pressed  with  the  palm  of  his 
right  hand  on  the  lower  part  of  the  abdomen  above 
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the  pubes,  In  order  to  promote  the  descent  of  ilio 
stone.  With  thefingersthecalculuswasnexl  griped, 
pushed  forward  toward  the  neck  of  the  bladder, 
and  made  to  protrude  and  form  a  tumour  on  tlie 
left  side  of  the  perineum.  The  operator  then 
took  a  scalpel  and  made  a  lunatcd  incision  through 
the  skin  and  cellular  substance,  directly  on  tlie 
stone  near  the  anus,  down  to.  the  neck  of  the 
bladder,  the  extremities  of  the  incision  being 
directed  somewhat  towards  the  thigh.  Then,  in 
the  deeper  and  narrower  part  of  the  wound,  a 
second  transverse  incision  was  made  on  the  stone 
into  the  neck  of  the  bladder  itself,  till  the  iiowing 
out  of  the  urine  showed  that  the  incision  exceeded 
in  some  degree  the  size  of  the  stone.  The  calculus 
being  strongly  pressed  upon  with  the  fingers  next 
started  out  of  itself,  or  was  extracted  with  a  hook 
for  the  purpose.  {Celsus,  lib.  vii.  cap.  26;  J.  Bell's 
Principles,  vol.  ii,  p.  42;  Allan  on  Lilhotomij, 
p.  10.) 

The  objections  to  cutting  on  the  gripe  are  the 
impossibility  of  always  dividing  the  same  parts; 
for  those  which  are  cut  will  vary,  according  to  the 
degree  of  force  employed  in  making  the  stone  pro- 
ject in  the  perineum.  When  little  exertion  is 
made,  if  the  incision  be  begun  just  behind  the 
scrotum,  the  urethra  may  be  altogether  detached 
from  the  prostate;  if  the  stone  be  much  pushed 
out,  the  bladder  may  be  entered  beyond  the  pros- 
tate, and  both  the  vesicidse  seminales  and  vasa 
deferentia  inevitably  suffer.  Lastly,  if  the  parts 
are  just  sufficiently  protruded,  the  neck  of  the 
bladder  will  be  cut,  through  the  substance  of  the 
prostate  gland.  {Allan  on  Liiliotomy.  Burns  in 
Edinh.  Surg.  Joimial,  No.  xiii.    J.  Bell,  vol.  ii. 

p.  59.) 

The  preceding  dangers  were  known  to  Fabricuis 
Hildanus,  who  attempted  to  obviate  them  by  cut- 
ting on  a  stafi;  introduced  through  the  urethra  into 
the  bladder.  He  began  his  incision  in  the  peri- 
neum about  half  an  inch  on  the  side  of  the  raphe; 
and  he  continued  the  cut,  inclining  the  knife,  as 
he  proceeded,  towards  the  hip.  He  continued  to 
divide  the  parts  till  he  reached  the  staff;  after 
which,  he  enlarged  the  wound  to  such  an  extent 
as  permitted  him  easilj-,  with  a  hook,  to  extract 
the  stone,  which  he  had  previously  brought  into 
the  ueck  of  the  bladder,  by  pressure  with  the  fin- 
gers in  the  rectum.  {Burns.)  In  this  way,  Sir 
C.  Bell  has  operated  with  success. 

The  apparatus  minor,  as  practised  by  Fabricius, 
with  tlie  aid  of  a  stall;  is  certainly  a  very  simple 
operation  on  children,  and  some  judicious  surgeons 
doubt  the  propriety  of  its  present  neglected  state. 
"  You  cut  (says  an  eminent  writer)  upon  the  stone, 
and  make,  of  course,  with  perfect  security,  an  in- 
cision exactly  proportioned  to  its  size.  There  is 
no  difficult  or  dangerous  dissection;  no  gorget,  or 
other  dangerous  instrument,  thrust  into  the  blad- 
der, with  the  risk  of  its  passing  betwixt  that  ami 
the  rectum;  you  are  performing,  expressly,  the 
lateral  incision  of  Raw  and  Chesclden,  ni  tlie 
most  simple  and  fiivourable  way.  The  pnsca  snu- 
plicitas  instrumcntorum  seems  here  to  have  bcc^n 
deserted,  for  the  sake  of  inventing  more  ingenious 
and  complicated  operations."    {J.  Bell.) 

[Foubert  employed  a  modification  of  the  Cdsian 
method.  Having  filled  tlie  bladder  with  1  uid, 
and  introduced  the  left  forefinger  into  the  rectum, 
he  plunged  a  trocar,  five  inches  long,  nito  the  skin 
at  about  an  inch  from  the  anus,  and  two  or  three 
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lines  from  the  tuberosity  of  the  ischium.  The 
trocar  was  then  passed  into  the  bladder,  throiigli 
tiic  triangular  space  formed  hy  the  nniscles  of  the 
perineum.  The  cauula  of  the  trocar  was  grooved, 
and  the  groove  served  to  conduct  llie  point  of  tiie 
knife  into  the  bladder.  About  an  inch  and  a 
ipiarter  of  the  bladder,  near  the  neck,  were  thus 
divided,  and  the  external  incision  formed  while 
the  knilc  was  being  withdrawn.  A  gorget,  which 
acted  as  a  dilator,  was  next  passed  into  the  blad- 
der, and  it  served  to  conduct  the  linger  and  forceps 
into  the  viscus.] 

Celsus  has  delivered  one  memorable  precept  in 
his  description  of  lithotomy:  "ut  plaga  paulo  major 
qnam  calculus  sit;"  <ind  he  seems  to  have  known 
very  well,  that  there  was  more  danger  in  lacerating 
than  cutting  the  parts. 

The  simplicity  of  the  apparatus  minor,  however, 
formerly  emboldened  every  quack  to  undertake  it; 
and,  as  this  was  followed  by  the  evils  and  blunders 
unavoidably  originating  from  ignorance,  at  the  same 
time  that  it  diminished  the  emolument  of  regular 
practitioners,  the  operation  fell  into  disrepute.  (See 
Ileislcr.)  It  was  longer  practised,  however,  than 
all  the  other  ancient  methods,  having  been  con- 
tinued to  the  commencement  of  the  16th  century; 
and  it  was  performed  at  Bordeaux,  Paris,  and 
other  places  in  France,  on  patients  of  all  ages, 
by  Raoux,  even  as  late  as  150  years  ago.  Frere 
Jacques  occasionally  had  recourse  to  it;  and  it  was 
successfully  executed  by  Heister.  (Part  ii,  chap. 
140.)  A  modern  author  recommends  it  always  to 
be  preferred  on  boys  under  fourteen.  (Allan, 
p.  12.) 

Of  the   Apj-.akatcs  Major,  and  op  the 
Modern  Median  Operation. 

The  apparatus  major  was  so  named  from  the 
multiplicity  of  instruments  employed;  or  as  the 
Marian  method,  from  having  been  first  published 
by  Marianus  Sanctus,  in  1524,  as  the  invention  of 
his  master,  Johannes  de  Roman  is. 

This  operation,  adopted  from  avaricious  motives, 
was  rude  and  painful  in  its  performance,  and  very 
fatal  in  its  consequences.  The  apology  for  its 
introduction  was  the  declaration  of  Hippocrates, 
that  wounds  of  membranous  parts  are  mortal.  It 
was  contended,  however,  that  such  parts  might  be 
dilated  with  impunity ;  and,  on  this  principle  of 
dilatation,  Romanis  invented  a  complex  and  dan- 
gerous plan  of  operating  ;  one  very  incompetent 
to  fulfil  the  end  proposed  ;  one  which,  thougli 
supposed  only  to  dilate,  really  lacerated  the  parts. 
{Burns.) 

A  grooved  staff  was  first  introduced  through 
the  urethra.  The  operator,  kneeling  on  one  knee, 
then  made  an  incision  with  his  razor,  along  the 
perineum,  on  one  side  of  the  raphe;  and,  feeling 
with  his  little  finger  for  the  curve  of  the  stafi',  he 
opened  the  membranous  part  of  the  urethra;  and, 
fixing  the  point  of  the  knife  in  the  groove  of  the 
staff,  gave  it  to  an  assistant  to  hold,  wliile  he  passed 
a  probe  along  the  knife  into  the  groove  of  the 
staff,  and  thus  into  the  bladder.  The  urine  now 
flowed  out,  and  the  staff  was  withdrawn.  The 
operator  next  took  two  conductor.i,  a  sort  of  strong 
iron  probes  ;  one,  named  the  female  conductor, 
having  in  it  a  groove,  like  one  of  our  connnon 
directors;  the  other,  the  male  conductor,  having 
a  probe-point  corresponding  with  that  groove.  The 
grooved,  or  female  conductor,  being  introduced 
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along  the  atalT  into  the  bladder,  the  staff  was 
withdrawn,  and  the  male  conductor  passed  along 
the  groove  of  the  female  one,  into  the  Idadder. 
Then  commenced  the  operation  of  dilating.  The 
lithotomist  took  a  conductor  in  each  hand,  and,  by 
nuiking  their  shafts  diverge,  dilated,  or,  in  plain 
language,  tore  open  the  prostate  gland.  [J.  BclL) 
It  would  be  absurd  in  me  to  trace  the  various 
diluting  instruments,  contrived  for  the  improve- 
ment of  this  barbarous  operation,  by  the  Colots, 
Mare'chal,  Lo  Dian,  Pare,  &c.  Among  the  nu- 
merous glaring  objections  to  the  apparatus  major, 
I  need  only  notice  the  cutting  of  the  bulb  of  the 
urethra,  not  sufficiently  dividing  the  membranous 
part  of  the  urethra,  nor  the  transversalis  perinei 
muscle,  which  forms  a  kind  of  bar  across  the 
place  where  the  stone  should  be  extracted;  violent 
distention  of  the  membranous  part  of  the  urethra 
and  neck  of  the  bladder;  laceration  of  these  latter 
parts;  large  abscesses;  extravasation  of  urine,  and 
gangrene ;  frequent  impotency  afterwards ;  and 
extensive  fatality.  Bertrandi  even  saw  the  urethra 
and  neck  of  the  bladder  torn  from  the  prostate  by 
the  violence  employed  in  this  vile  method  of 
operating.  {Operations  de  Chir.  p.  169.)  How- 
ever, Pare',  Le  Dran,  Le  Cat,  Mery,  Morand, 
Mare'chal,  Raw,  and  all  the  best  surgeons  in 
Europe,  most  strangely  adhered  to  this  rash 
method  for  two  hundred  years,  till  Frere  Jacques, 
in  1697,  taught  at  Paris  the  original  mode  of 
lithotomy,  as  commonly  adopted  at  the  present 
day. 

[The  Marian  method  had  been  abandoned  for 
nearly  two  hundred  years,  when  Dr,  Willis  endea- 
voured to  revive  it,  with  some  modifications. 

The  first  steps  of  the  modified  operation  are  the 
same  as  those  for  the  lateral  operation;  but  when 
the  membranous  part  of  the  urethra  has  been 
opened.  Dr.  Willis  advises  that  dilatation  of  the 
prostate  and  neck  of  the  bladder  shoidd  be  sub- 
stituted for  incision. 

The  dilatation  may  be  effected  with  Dr.  Arnott's 
instrument,  and  continued  from  twenty-four  to 
forty-eight  hours,  according  to  circumstances.  If 
the  calculus  be  very  large.  Dr.  Willis  advises  us 
to  break  it  up,  and  extract  it  through  the  dilated 
passages. 

A  few  trials  of  this  method  have  been  made, 
but  the  results  have  not  been  very  encouraging. 

But  long  previous  to  the  appearance  of  Dr. 
Willis's  work,  the  method  of  gradual  dilatation 
had  been  employed  by  Manzoni,  of  Verona,  and 
after  him  by  Dr.  de  Borsn,  of  the  same  city. 
These  operators  declare  that  of  one  hundred  pa- 
tients operated  on  by  them,  one  only  died,  and 
that  from  a  cause  unconnected  with  the  operation. 
De  Borsa  commenced  his  operation  by  making  an 
external  incision  along  the  middle  line,  extending 
to  within  half  an  inch  of  the  anus.  He  then, 
with  a  double-edged  scalpel,  divided  the  whole  of 
the  membranous  portion  of  the  urethra,  on  the 
groove  of  the  stalV,  to  the  extent  of  about  ten 
lines,  sometimes  nicking  the  apex  of  the  prostate. 
The  loft  forefinger  was  next  passed,  in  contact 
with  tlic  stalV,  into  the  bladder,  and  generally 
came  af  once  into  contact  with  the  stoTie.  The 
staff  having  been  withdrawn,  the  prostatic  portion 
of  the  urethra  and  the  neck  of  the  bladder  were 
dilated  by  gently  rotating  the  finger;  the  forceps 
was  introduced,  and  the  stone  extracted. 

Whatever  advantages  may  have  attended  this 
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mode  of  operating,  they  cannot,  assured!)',  be 
attributed  to  slow  dilatation ;  because  Dr.  de  Bursa 
informs  us  that  he  usually  extracted  the  stone  in 
about  a  minute  after  having  made  the  opening  into 
the  urethra. 

Modern  Median  or  AUar toil's  Operation. — In 
1 840,  Mr.  AUarton,  who  was  unacquainted  with  the 
operations  of  Munzoni  and  De  Borsa,  extracted  a 
calculus  by  a  method  of  which  slow  dilatation  is  the 
principal  feature;  and,  since  then,  the  operation 
has  been  often  repeated.  The  following  is  Mr. 
Allarton's  description  of  this  operation; —  1| 

"  I  introduce  a  grooved  staff  in  the  usual  man- 
ner, and  of  the  usual  size,  and  confide  it  to  an 
assistant,  with  directions  to  keep  it  perpendicular, 
and  hooked  up  against  the  pubes;  I  then  introduce 
the  index  finger  of  my  left  hand  into  the  rectum, 
placing  its  extremity  in  contact  with  the  staff,  as 
it  occupies  the  prostate,  and  press  it  firmly  against 
the  staff,  so  as  to  steady  it;  then,  with  a  sharp- 
pointed  straight  knife,  with  tolerably  long  and 
rough  handle,  I  pierce  the  perineum  in  the  middle 
line,  about  half  an  inch  .above  the  anus,  or  at 
such  distance  as  may  appear  necessary  to  avoid 
dividing  the  fibres  of  the  external  sphincter;  I 
carry  the  knife  steadily  and  firmly  on,  till  it  strikes 
the  groove  of  the  staflj  the  deep  sphincter  lying 
between  the  knife  and  the  directing  finger,  which 
enables  me  to  judge  of  the  distance  as  the  knife 
passes  along. '  If  the  incision  be  not  made  exactly 
in  the  median  line,  the  contracting  fibres  of  the 
injured  muscles  draw  the  point  of  the  knife  from 
its  direct  line,  and  interfere  with  the  accuracy  of 
striking  the  staff;  hence  the  advantage  of  the  long 
rough-handled  knifo,  which  affords  a  firmer  hold 
and  better  purchase.  Having  struck  the  groove  of 
the  staff,  I  move  the  point  of  the  knife  along  the 
groove  towards  the  bladder  a  few  lines,  and  theri 
withdraw  it,  cutting  upwards,  so  as  to  leave  an 
external  incision  of  from  three-quarters  of  an  inch 
to  one  and  a  half  inches,  according  to  the  presumed 
size  of  the  stone;  the  escape  of  urine  indicates  the 
entrance  to  the  urethra.  I  then  introduce  a  long 
ball-pointed  probe  or  wire  through  the  external 
opening  into  the  groove  of  the  staff,  and  slide  it 
into  the  blaJder,  to  sufficient  depth  to  insure  its 
safe  lodgment  in  that  viscus,  and  withdraw  the 
stafi:  I  then  well  grease  the  index  finger  of  the 
left  hand,  and  pass  it  along  the  probe,  with  a 
semi-rotatory  motion,  through  the  prostate  into 
the  bladder;  which  procedure  is  achieved  without 
difficulty,  and  when  the  stone  is  free  it  comes  at 
once  into  contact  with  the  finger,  and,  if  of  mode- 
rate size,  passes  at  once  into  the  wound  on  with- 
drawing the  finger,  the  patient  having  power  to 
strain  upon,  and  thereby  facilitate,  the  extraction 
of  the  stone."  {Lithotomy  Simplified,  etc.,  by 
George  AUarton,  London,  1854,  p.  '22.) 

It  would  appear  from  the  history  of  the  cases 
published  by  Mr.  AUarton,  that  when  the  stone  is 
small,  little  or  no  dilatation  of  the  internal  wound 
is  required  ;  one  case,  indeed,  is  described  ns 
having  been  terminated  in  a  few  seconds;  and  in 
the  two  other  cases  no  artificial  dilatation  of  any 
kind  was  had  recourse  to. 

Mr.  Teale,  of  Leeds,  has  published  sonre  useful 
observations  on  this  method,  in  the  Medical  Times 
(Dec.  10th,  1059).  According  to  Mr.  Teale,  the 
operation  had  been  performed  in  Leeds,  at  the 
time  of  his  publication  (December  1st,  1869)  in 
23  cases;  of  which  20  recovered,  and  3  died. 


Fifteen  operations  were  performed  on  adults,  re- 
sulting in  13  recoveries  and  2  deaths. 

Mr.  Teale  considers  that,  in  children,  the  left 
forefing^er  is  the  best  dilator.  As  the  aperture  is 
necessarily  the  size  of  the  finger  which  produces 
it,  if  the  stone  be  large  some  other  dilating  power 
must  be  employed  in  addition  to  the  dilating  effect 
of  the  forceps  and  stone  combined;  for  this  purpose 
Weiss's  three-hladed  female  dilator,  Arnott's  hy- 
draulic dilator,  or,  what  is  at  once  ready  and 
effective,  the  addition  of  the  vulcanized  india- 
rubber  finger  stalls,  one  over  another,  imtil  the 
finger  is  sufficiently  enlarged  for  the  purpose,  the 
outer  covering  being  well  lubricated  with  lard  be- 
fore being  introduced.  But  Arnott's  dilator,  where 
it  can  be  procured,  is  by  far  the  most  efficacious, 
though  not  the  most  expeditious  means.  Should 
the  stone  be  of  unusual  size,  it  may  be  broken  by 
a  short,  strong,  and  straight  lithotrite,  or  by  a 
strong  and  suitable  pair  of  forceps  closed  by  a 
screw,  if  the  stone  be  soft  and  yielding. 

Mr.  Teale  is  disposed,  both  from  his  own  expe- 
rience and  from  the  results  of  the  operations  which 
he  has  witnessed,  to  judge  favourably  of  Mr. 
Allarton's  method. 

The  incisions  are  made  readily  and  without 
danger.  In  children,  however,  some  difficulty 
may  be  found  in  sufficiently  dividing  the  mem- 
branous part  of  the  urethra,  and  the  fibrous  struc- 
ture which  it  traverses ;  unless  these  parts  be 
sufficiently  divided,  the  surgeon  may  experience 
some  difficulty  in  passing  the  fingers  through  the 
prostate;  and  hence  he  recommends  the  use  of  a 
beaked  guide,  as  a  more  certain  means  of  directing 
the  finger  than  the  bulb  probe  of  Mr.  AUarton. 
A  dilator  intended  to  effect  the  same  object  has 
been  invented  by  Mr.  Bowman.  {Medical  Times, 
December  17,  1869,  p.  614.) 

Mr.  Teale,  as  becomes  a  prudent  and  scientific 
practitioner,  has  not  passed  any  final  judgment  on 
this  operation,  because  a  more  prolonged  and  varied 
experience  of  the  median  is  required  to  determine 
its  merits.  As  regards  the  question  between  dila- 
tation and  laceration  of  the  prostate,  Mr.  Teale 
thinks  it  probable  that  in  the  living  body,  the  pro- 
cess which  suffices  for  the  extraction  of  a  stone  of 
moderate  size,  is  one  of  simple  dilatation;  and  that, 
in  the  case  of  a  large  stone,  it  is  attended  with 
some  solution  of  continuity,  both  of  the  mucous 
membrane  and  of  the  proper  structure  of  the  pros- 
tate. 

The  median  operation  also,  according  to  Mr. 
Teale's  opinion,  is  just  as  applicable  to  the  e.x- 
traction  of  large  stones  as  the  lateral  operation, 
provided  that  the  resistance  afforded  by  tense 
perineal  fibres  be  relieved  by  gently  touching  them 
with  the  knife. 

Some  surgeons  state  that  the  operation  is  nearly 
bloodless,  but,  according  to  Mr.  Teale's  experience, 
the  bleeding  in  most  instances  .it  the  time  of  the 
operation  was  about  the  same  as  in  lateral  litho- 
tomy, although  the  subsequent  draining  was  much 
less. 

Mr.  Erichsen  states  that  he  has  found  it  advan- 
tageous to  modify,  in  one  or  two  points,  the  operation 
as  described  by  Mr.  AUarton. 

Instead  of  the  ordinary  staff  he  employe  a  rec- 
tangular one,  grooved  from  about  one  inch  above  the 
elbow  nearly  to  the  point,  resembling  (in  fiict)  the 
rectangular  staff  of  Dr.  Buchanan.  The  advantages 
obtained  by  the  use  of  this  instrument  are,  that  when 
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in  the  bladder,  the  angle  rests  against  the  apex  of  the 
prostate,  and  can  be  felt  in  the  perineum.  The 
surgeon  is  thus  enabled  to  judge  of  the  exact  point 
where  to  enter  the  knife,  which  he  cannot  do  with 
the  curved  staiV.  Tiie  incision  upwards  is  also 
limited  ;  and  there  is,  besides,  less  danger  of 
wounding  the  rectum.  The  knife  should  be  straight- 
backed,  having  the  blade  not  more  than  two  inches 
long,  so  that  the  surgeon  can  tell  to  what  depth  he 
has  entered  it.  Mr.  Erichsen  prefers  dilating  the 
prostate  before  withdrawing  the  staff,  by  pushing 
the  finger  slowly,  with  a  rotatory  movement,  along 
its  side;  if  tl'.e  probe  only  be  used,  the  surgeon  is 
apt  to  push  the  bladder  before  him.  No  safe 
dilatation,  according  to  Mr.  Erichsen,  can  be 
eilected  except  by  the  finge;-;  while  the  greatest 
possible  mischief  may  be  done  with  screw  dilators. 

The  indications  for  the  median  operation  are 
reduced  by  Mr.  Erichsen  within  a  narrow  compass. 
It  is  suited  for  cases  of  stone  not  e.xceeding  one 
inch  in  diameter;  whenever  lithotrity  is  not  ad- 
missible ;  for  an  anfemic  case  where  the  slightest 
additional  loss  of  blood  is  to  be  avoided,  and, 
lastly,  in  certain  cases  where  lithotrity  has  been 
previously  performed.  With  respect  to  the  opera- 
tion in  children,  says  Mr.  Erichsen,  lateral  litho- 
tomy is  so  successful  that  the  median  can  scarcely 
be  superior  to  it;  and  unless  the  latter  can  be 
shown  to  possess  decided  advantages  over  the 
lateral  in  ease  of  execution,  it  does  not  appear  to 
him  to  be  desirable  to  abandon  an  operation  of 
proved  safety  for  one  that  is  still  on  its  trial. 
IScience  and  Art  of  Surgery,  3rd  edition,  London, 
1861,  p.  1014.) 

Mr.  Thompson  fully  agrees  with  Mr.  Erichsen 
in  the  opinion  that  it  is  very  undesirable  to  use 
any  kind  of  mechanical  apparatus  to  dilate  the 
neck  of  the  bladder,  regarding  it  much  safer  to 
make  an  additional  section,  when  required. 

"  Of  all  the  cutting  operations  for  stone  (says 
Mr.  Thompson),  it  is  unquestionable  that  the 
median  still  presents  that  in  which  the  bladder  is 
reached  with  the  smallest  amount  of  section  by  the 
knife,  and  it  appears  to  become  dangerous  just  in 
proportion  as  injury  by  laceration,  or  over-pressure 
under  the  name  of  dilatation,  is  superadded  to  the 
incisions.  These  latter  involve  the  bulb  to  a  small 
degree,  which  is  the  only  structure  of  importance 
divided  by  the  knife  besides  the  prostate,  and  this 
latter  is  only  slightly  notched  at  the  apex  in  the 
ordinary  mode  of  performing  the  operation.  But 
when  the  deeper  parts  of  the  wound  feel  more  than 
usuiilly  rigid  and  unyielding,  or  when  the  stone 
proves  to  be  larger  than  was  anticipated,  it  seems 
desirable  to  make  additional  incision  for  the  pur- 
pose of  affording  more  space.  Unless  this  be  done, 
the  opening  is  certainly  confined,  and  does  not 
safely  afford  room  for  any  but  stones  of  moderate 
size." 

"After  all,  the  anatomical  axiom  must  not  be 
forgotten,  viz.  that  any  operation,  the  incisions  of 
which  lie  altogether  between  the  anus  and  the 
symphysis  pubis,  even  although  aided  by  some 
lateral  section,  do  not  afford  an  opening  suflicicntly 
capacious  for  the  safe  removal  of  really  large  stones 
Contrast  tlie  want  of  space  in  this  part  of  the  oelvic 
outlet,  caused  by  the  converging  pubic  rami,' with 
the  room  which  exists  In  one  of  its  lateral  divisions, 
and  the  truth  of  this  assertion  will  be  manifest.'' 
{LeI/somian  Lectures,  Lancet,  March  1!J62,  p.  2|  .0.) 

The  moat  reliable  comparison  between  the  median 
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and  lateral  operations  is  probably  that  afforded  by 
the  statistics  published  by  Mr.  Williams,  of  th,, 
Norfolk  and  Norwich  Hospital,  giving  the  results 
01  44  cases  of  median  lithotomy  with  the  last  41- 
current  cases  of  lateral  lithotomy  performed  in  that 
institution  up  to  November  1863 : — 

Med  IAN  Lithotomy. 
Ages  of  the  Patients.      Deaths  after  Median 

Lithotom}'. 

Under  5  years  .  .  1 

From  30  to  40  .  .  1 

„    50  to  60  .  .  2 

60  to  70  .  .  7 


Cases. 

Under  5  years 

.    .  9 

From   5  to  10 

.    .  5 

„    10  to  20 

.    .  5 

„    20  to  30 

.    .  0 

„    30  to  40 

.    .  3 

„    40  to  50 

.    .  0 

„    50  to  60 

.    .  5 

„    60  to  70 

.    .  15 

„    70  to  80 

2 

44 

Lateral 

'Ages  of  the  Patients. 

Cases. 

Under  5  years 

.    .  5 

From   5  to  10 

.    .  4 

„    1 0  to  20 

.    .  4 

„    20  to  30 

.    .  3 

„    30  to  40 

.    .  3 

„    40  to  50 

.    .  1 

„    SO  to  60 

.  8 

„    60  to  70 

.  10 

„    70  to  80 

.  6 

44 

LlTHOTOMV, 

Deaths  after  Lateral 
Lithotomy. 
From  50  to  60  .  . 
70  to  80  .  . 


I 
I 

2 


Average  period  that  each  of  the  33  cases,  wf 
cure,  after  median  lithotomy,  was  under  care  was 
thirty  days. 

Average  period  that  each  of  the  last  33  cases 
of  cure,  after  lateral  lithotomy,  was  under  care  wa» 
thirty-seven  days. 

A  table  of  the  weight  of  the  calculi  in  each  case 
IS  also  given,  but  space  will  not  admit  of  its  inser- 
tion here. 

With  respect  to  the  deaths  after  median  litho- 
tomy, Mr.  Williams  remarks,  that  in  no  case 
did  recovery  result  when  the  calculus  exceeded 
3  drachms  2  scruples;  except  in  one  case  in  whicli 
It  weighed  upwards  of  4;}  ounces,  but  a  portion  of 
the  rectum  and  perineum  sloughed  and  a  perineo- 
recto-vesical  fistula  was  established.  In  no  case- 
did  a  cure  result  when  the  long  diameter  of  the- 
calculus  exceeded  1 J  inch,  and  the  short  11  inch, 
except  in  tlie  case  in  which  the  stone  weighed 
(See  Holmes's  System  ofSurgeri/,  vol. 


4,1  ounces. 


iv.  1864,  p.  471.) 

It  does  not  appear,  therefore,  that  the  median, 
operation  possesses  the  greater  degree  of  safety 
wliich  its  advocates  have  claimed  for  it;  indeed  the- 
reverse  seems  to  be  manifestly  the  case  at  the  Nor- 
folk and  Norwich  Hospital,  especially  in  adults, 
and  in  the  case  of  large  stones.  In  children  the- 
results  will  probably  always  bo  nearly  the  same 
after  both  operations;  in  them  lateral  lithotomy  is. 
well  known  to  be  so  successful  that  improvement 
is  hardly  to  be  expected.  In  adults,  however,  the- 
case  is  different,  and  any  operation  which  would, 
diminish  the  mortality  after  lithotomy  would  be 
an  incalculable  advantage.  The  experience  of  the 
last  few  years  has  not  shown  that  median  lithotomy 
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can  aecompliRli  this;  and  wc  believe  tlie  opinion 
of  surgeons  is  Ijecoming  general,  that  there  is 
nothing  to  lie  gained  by  making  the  incision  in 
the  limited  space  afforded  in  the  median  line, 
rather  than  through  the  mudi  more  convenient 
region  of  the  ischa-rcctal  fossa;  or  by  substituting 
forcible  dilatation  and  laceration  of  the  prostate 
gland  for  the  limited  incision  now  almost  univer- 
sally recommended.] 


The  High  Operation 
Was  first  described  in  1556,  by  Pierre  Franco, 
in  his  Treatise  on  Hernia,  ed.  1.  He  performed 
it  on  a  child,  two  years  old,  after  finding  the 
calculus  too  large  to  admit  of  being  extracted 
from  the  perineum,  where  he  had  first  made 
an  opening;  his  remarks,  however,  tended  to  dis- 
courage the  practice.  Rousset  recommended  it, 
with  great  zeal,  in  his  book  entitled  Parlus  Ccb- 
swn'Ms,  printed  in  1591;  but  he  never  performed 
the  operation  himself.  Folet  mentions  the  trial  of 
it  in  the  Hotel-Dien,  but,  without  entering  into 
particular  causes  of  its  discontinuance,  merely  says 
that  it  was  found  inconvenient.  About  the  year 
1719  it  was  first  performed  in  England,  by  Dr. 
Douglass,  and,  after  him,  practised  by  others. 
(Sharp's  Operations.) 

The  patient  being  laid  on  a  square  table,  with 
his  legs  hanging  off,  and  fastened  to  the  sides  of  it 
by  a  ligature,  passed  above  the  knee,  his  head  and 
body  lifted  up  a  little  by  pillows,  so  as  to  relax  the 
abdominal  muscles,  and  his  hands  held  steady  by 
some  assistants;  as  much  barley-water  as  he  could 
bear,  which  was  often  about  eight  ounces,  and  some- 
times twelve,  was  injected  through  the  catheter 
into  the  bladder. 

In  order  to  prevent  the  reflux  of  the  water,  an 
assistant  grasped  the  penis  the  moment  the  catheter 
was  withdrawn,  holding  it  on  one  side,  in  such  a 
manner  as  not  to  stretch  the  skin  of  the  abdomen; 
then,  with  a  round-edged  knife,  an  incision,  about 
four  inches  long,  was  made  between  the  recti  and 
pyramidal  muscles,  through  the  membrana  adiposa, 
as  deep  as  the  bladder,  bringing  its  extremity 
almost  down  to  the  penis;  after  this,  with  a  crooked 
knife,  the  incision  was  continued  into  the  bladder, 
and  carried  a  little  under  the  os  pubis ;  and,  im- 
mediately upon  the  water  flowing  out,  the  forefinger 
of  the  left  hand  was  introduced,  which  directed  the 
forceps  to  the  stone.  (S/iorp's  Operations.)  Sabatier 
disapproves  of  making  the  cut  in  the  bladder  from 
below,  upwards,  lest  the  knife  injure  the  peri- 
toneum.   {Med.  Oper.  t.  iii.  p.  160.) 

Although  this  method  of  operating  appears  at  first 
view  feasible  enough, several  objections  soon  brought 
it  into  disuse.  1.  The  irritation  of  a  stone  often 
causes  such  a  thickened  and  contracted  state  of  the 
bladder,  that  this  viscus  will  not  admit  of  being 
distended,  so  as  to  rise  above  the  pubes.  2.  It 
the  operator  should  break  the  stone,  the  fragments 
cannot  be  easily  washed  away,  but,  remaining 
behind,  forming  a  nucleus  for  a  future  stone. 
3.  Experience  has  proved,  that  the  high  operation 
is  very  commonly  followed  by  extravasation  of 
urine,  attended  with  suppuration  and  gangrenous 
mischief  in  the  cellular  tissue  of  the  pelvis.  I  his 
happens  because  tlie  urine  more  readily  escapes 
out  of  the  wound  in  the  bladder  than  through  the 
urethra;  and  also  because,  when  the  bladder  con- 
tracts, and  sinks  behind  the  os  pubis,  the  wound 
in  it  ceases  to  be  parallel  to  that  in  the  linea  alba 


and  integuments,  and  becomes  deeper  and  deeper. 
For  the  prevention  of  these  ill  consequences,  says 
Sabatier,  it  will  be  in  vain  to  make  the  patient 
lie  in  a  horizontal  posture,  and  keep  a  catheter 
introduced,  as  Uousset  and  Morand  recommended — 
the  bad  eflccts  being  still  neither  less  frequent,  nor 
less  fatal.  (See  Med.  Operatoire,  t.  iii.  p.  101, 
ed.  2.)  And  Sir  Everard  Home  confesses,  that 
while  the  high  operation  for  the  stone  had  no  other 
channel  but  the  wound  for  carrying  oiT  the  urine, 
it  seemed  to  him  a  method  which  ought  never  to 
be  adopted.  "The  urine  almost  alwaj-s  insinu- 
ating itself  into  the  cellular  membrane  behind  the 
pubes,  producing  sloughs,  and  consequently  ab- 
scesses." (On  Striclitres,  vol.  iii.  p.  359,  8vo. 
London,  1821.)  A.  The  danger  of  exciting  in- 
flammation of  the  peritoneum.  5.  The  injection 
itself  is  exceedingly  painful,  and,  however  slow 
the  fluid  be  injected,  the  bladder  can  seldom  be 
dilated  enough  to  make  the  operation  absolutely 
secure;  and,  when  hastily  dilated,  its  tone  may  be 
destroyed.    (See  Sluirp,  Allan,  Sabalicr,  &c.) 

Some  surgeons  are  of  opinion  that,  when  a  stone 
in  the  bladder  is  known  to  be  very  large,  no  at- 
tempt ought  to  be  made  to  extract  it  from  the 
perineum.    Scarpa  declares  that  the  lateral  opera- 
tion should  not  be  practised  when  the  calculus 
exceeds  twenty  lines  in  its  small  diameter.  (See 
Memoir  on  the  C^dtiny  Qoryet  of  Hatcldns,  p.  8, 
transl.  by  Briggs.)    In  such  cases,  it  is  true,  the 
surgeon  may  perform  the  lateral  operation,  and  try 
to  break  the  stone.    But  ought  this  proceeding  to 
be  preferred  to  the  high  operation  ?    I  allude  par- 
ticularly to  cases  in  which  the  stone  is  known  to 
be  of  very  large  dimensions  before  any  operation 
is  begun.    Were  the  lateral  operation  commenced, 
the  stone,  if  too  large  for  extraction,  must,  of 
course,  be  broken;  for  it  is  then  too  late  to  adopt 
the  high  operation  with  advantage.     That  such 
things  have  been  done,  however,  and  yet  the  pa- 
tients escaped,  is  a  truth  which  cannot  be  denied. 
Deschamps  mentions  an  instance,  in  which  M. 
Lassus,  after  using  Hawkins's  gorget,  could  not 
draw  out  the  calculus,  and  he  therefore  immediately 
performed  the  high  operation,  and  the  patient 
recovered.  Indeed,  the  second  example  of  the  high 
operation  on  record  was  executed  by  Franco  under 
similar  circumstances,  and  the  patient  was  saved. 
I  have  also  heard  of  a  modern  French  surgeon, 
who  began  with  the  lateral  operation,  but  findmg 
a  large  calculus,  ended  with  performing  the  high 
operation,  without  the  least  delay  or  hesitation : 
the  patient  died. 

Mr.  S.  Sharp,  an  excellent  practical  surgeon  in 
his  time,  after  noticing  with  great  impartiality  the 
objections  which  were  then  urged  against  the  high 
operation,  says  that  he  should  not  be  surprised  if, 
hereafter,  it  were  revived  and  practised  with  suc- 
cess; an  observation  which  implied  that  he  foresaw 
that  the  method  was  capable  of  being  so  improved 
as  to  free  it  from  its  most  serious  inconveniences. 
In  fact,  since  his  time,  various  attempts  have  been 
made  to  introduce  the  high  operation  anew,  and 
upon  improved  principles.  Frere  Come,  m  parti- 
cular, knew  very  well  that  there  were  circumstances 
(as,  for  instance,  a  calculus  above  a  certain  size, 
disease  of  the  urethra  or  pr°st"'V\f''"  ' 
where  the  lateral  operation  was  l.jible  to  g  eat 
difliculties  and  disadvantages,  and  where  the  high 
operation,  if  it  could  be  perfected,  would  be  a  fitter 
and  safer  mode  of  proceeding.    However,  it  was 
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only  in  such  cases,  and  not  in  nil,  tliat  Frero  Come 
thought  the  latter  method  better  than  the  lateral 
operation.     He  had  also  discernment  enough  to 
perceive  that  it  was  extremely  desirable  to  ijivent 
some  means  whereby  the  painful  and  liiirtAil  dis' 
tension  of  the  bladder,  for  the  purpose  of  making 
this  organ  rise  behind  the  pubes,  would  be  rendered 
unnecessary,  at  the  same  time  that  some  measure 
was  adopted  for  letting  the  urine  have  a  more  de 
pending  outlet  than  the  wound  in  the  hypogastric 
region.    Come  operated  after  the  following  way 
he  first  introduced,  through  the  urethra,  into  the 
bladder,  a  staff,  which  was  then  held  by  an  as- 
sistant ;  an  incision,  an  inch  in  length,  was  now 
made  in  the  periiieunvin  the  same  direction  as  in 
the  lateral  operation.    Another  incision  was  made 
in  the  membranous  part  of  the  urethra,  along  the 
groove  of  the  staff,  as  far  as  the  prostate  gland.  A 
very  deeplj'-grooved  director  was  then  passed  along 
the  staff  into  the  bladder,  and  the  latter  instrument 
was  withdrawn.  By  means-of  the  director,  a  sonde 
a  dard,  or  kind  of  catheter  furnished  with  a  stilet, 
was  now  introduced  into  the  bladder,  and  the 
director  taken  out.    An  incision  was  then  made, 
about  three  or  four  inches  in  length,  just  above 
the  symphysis  of  the  pubes,  down  to,  and  in  the 
direction  of,  the  linea  alba.    A  trocar,  in  which 
there  was  a  concealed  bistoury,  was  next  passed 
into  the  linea  alba,  close  to  the  pubes,  and  the 
blade  of  the  knife  then  started  from  its  sheath 
towards  the  handle  of  the  instrument,  while  its 
other  end  remained  stationary.    In  this  manner, 
the  lower  part  of  the  linea  alba  was  cut  from 
below,  upwards,  and  an  aperture  was  made  which 
was  now  enlarged  with  a  probe-pointed  curved 
knife,  behind  which  a  finger  was  kept,  so  as  to 
push  the  peritoneum  out  of  the  way.    Come  then 
took  hold  of  the  sonde  a  dard  with  his  right  hand, 
and,  elevating  its  extremity,  lifted  up  the  fundus 
of  the  bladder,  while,  with  the  fingers  of  his  left 
hand,  he  endeavoured  to  feel  its  extremity  in  the 
wound.  As  soon  as  the  end  of  the  instrument  was 
perceived,  it  was  taken  hold  of  between  the  thumb 
and  middle  finger,  the  peritoneum  was  carefidly  kept 
up  out  of  the  way,  and  the  stilet  was  pushed  by 
an  assistant  from  within,  outwards,  through  the 
fundus  of  the  bladder.    The  bladder  being  thus 
pierced,  the  operator  introduced  into  a  groove  in 
the  stilet  a  curved   bistoury,  with  which  [he 
divided  the  front  of  the  bladder,  from  above, 
downwards,  nearly  to  its  neck.    He  then  passed 
his  fingers  into  the  opening,  and  keeping  up  the 
bladder  with  them,  withdrew  the  sonde  a  dard 
altogether.    But,  as  it  was  desirable  that  both  his 
hands  should  be  free,  the  bladder  was  prevented 
from  slipping  away  by  means  of  a  suspensory  hook, 
held  by  an  assistant,  as  soon  as  the  opening  was 
found  to  be  already  ample  enough,  or  had  been  en- 
larged to  the  necessary  extent.    Come  next  intro- 
duced the  forceps,  took  out  the  stone,  and  passed  a 
canula,  or  elastic  gum  catheter,  through  the  wound 
in  ihe  perineum  into  the  bladder,  so  as  to  maintain 
a  ready  outlet  for  the  urine,  and  divert  this  fluid 
from  the  wound  in  the  bladder.    [Although  those 
modifications  seem  to  contribute  to  the  safety  of  the 
operation,  they  have  been  rejected  as  superfluous 
by  Scarpa  and  Dupuytrcn.  ]    In  women,  of  course 
the  catheter  was  passed  through  the  meatus  urina- 
rius.    And  I  ought  here  to  observe,  that  Come 
like  Scarpa,  thought  the  high  operation  especially 
advisable  for  females,  because  liis  experience  had 
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taught  him  that  the  division  or  dilatation~of  the 
meatus  urmarius  was  generally  followed  bf  an  in- 
continence of  urine.  (See  Nnuvdlc  Milhoda 
(Vea-lraire  la  Pierre  do  la  Vessie  pur  dessiis  le 
Puliis,  ^-e.  8vo.  Bruxelles,  1779.) 

Another  modilleation  of  the  high  operation  was 
suggested  by  Deschamps,  who,  instead  of  opening 
tlie  membranous  part  of  the  urethra,  as  Come  did, 
perforated  the  bladder  from  the  rectum, and  through 
the  canula  of  the  trocar  effected  the  same  objects 
which  (ho  latter  lithotomist  accomplished  by  means 
of  the  incision  in  the  membranous  part  of  the 
urethra.  Of  the  two  plans,  that  devised  by  Come 
is  unqui  stionably  the  best,  because  not  attended 
with  a  double  wound  of  the  bladder;  a  thing 
which,  I  conceive,  must  alwaj^s  be  highly  ob- 
jectionable. 

Dr.  Souberbielle,  who  practises  Come's  method, 
introduces  a  silver  wire  through  the  canula  of  the 
sonde  a  dard,  and  passes  it  through  the  wound 
made  in  the  linea  alba.  The  wire  is  then  held 
while  the  sonde  il  dard  is  withdrawn,  and  a 
flexible  gum  catheter  is  passed  by  means  of  the 
wire  into  the  bladder,  through  the  wound  in  the 
membranous  part  of  the  urethra.  The  wire  is 
now  withdrawn,  and  the  catheter  is  fixed  with 
tapes,  passed  round  the  thighs  and  pelvis,  and  a 
bladder  is  tied  to  it  for  the  reception  of  the  urine. 
"A  piece  of  soft  linen,  half  an  inch  wide  and  six 
or  eight  inches  long,  is  to  be  introduced,  by  means 
of  a  pair  of  forceps,  into  the  bottom  of  the  bladder;" 
the  object  of  which  slip  of  linen  is  to  carry  ofl'such 
urine  as  may  not  escape  through  the  catheter.  Lint 
and  light  dressings  are  applied,  and  a  bandage 
round  the  abdomen.  Great  care  is  to  be  taken  to 
keep  the  catheter  pervious,  and,  usually  on  the 
third  day,  the  slip  of  linen  may  be  taken  out,  and 
the  wound  closed  with  adhesive  plaster.  (See 
Carpue's  Hislory  of  the  High  Operation,  pp.  171  — 
172.) 

Sir  Everard  Home  made  trial  of  Dr.  Souber- 
bielle's  method,  in  St.  George's  Hospital;  and, 
though  some  difficulty  and  delay  occurred  in  the 
operation,  on  accoimt  of  the  stone  being  encysted, 
the  result  was  successful.  Subsequently  to  this 
case,  however,  Sir  Everard  invented  and  practised 
another  method,  which,  so  far  as  I  can  judge,  is 
better  than  that  of  Come  or  the  plan  formerlj' 
adopted  by  Souberbielle,  though  its  principles  are 
the  same. 

Sir  Everard  Home  performed  his  new  operation 
for  the  first  time,  in  St.  George's  Hospital,  on  the 
26th  of  May,  1820.  "An  incision  was  made  in 
the  direction  of  the  linea  alba,  between  the  pyra- 
midales  muscles,  beginning  at  the  pubes,  and  ex- 
tending four  inches  in  length  ;  it  was  continued 
down  to  the  tendon.  The  linea  alba  was  then 
pierced  close  to  the  pubes,  and  divided  by  a  probe- 
pointed  bistoury  to  the  extent  of  three  inches. 
The  pyramidales  muscles  had  a  portion  of  their 
origin  at  the  symphysis  pubis  detached  to  make 
room.  When  the  finger  was  passed  down  under 
the  linea  alba,  the  fundus  of  the  bladder  was  felt 
covered  with  loose  fatty  cellular  membrane.  A 
silver  catheter,  open  at  the  end,  was  now  passed 
along  the  urethra  into  the  bladder,  and,  when  the 
point  was  felt  by  the  finger  in  the  wound,  pressing 
up  the  fundus,  a  stilet,  that  had  been  concealed, 
was  forced  through  the  coats  of  the  bladder,  and 
followed  by  the  end  of  the  catheter.  The  stilet 
was  then  withdrawn,  and  the  opening  through  the 
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fundus  of  the  bladder  enlarged  towards  tlie  pubes 
by  a  probe-pointed  bistoury,  sufficiently  to  admit 
two  fingers,  and  then  the  catheter  was  withdrawn. 
The  fundus  of  the  bladder  was  held  up  by  one 
finger,  and  tlie  stone  examined  by  the  forefinger  of 
the  right  hand.  A  pair  of  forceps  with  a  net 
attached,  was  passed  down  into  the  bladder,  and 
the  stone  directed  into  it  by  the  finger:  the  surface 
being  very  rough,  the  stone  struck  upon  the  open- 
ing of  the  forceps,  and,  being  retained  there  by  the 
finger,  was  extracted.  A  slip  of  linen  had  one 
end  introduced  into  the  bladder,  and  the  other  was 
left  hanging  out  of  the  wound,  the  edges  of  which 
were  brought  together  by  adhesive  plaster.  A 
flexible  gura  catheter,  without  the  stilet,  was 
passed  into  the  bladder  through  the  urethra,  and 
kept  there  by  an  elastic  retainer  surrounding  the 
penis.  The  patient  was  put  to  bed,  and  laid  upon 
his  side,  in  which  position  the  urine  escaped  freely 
through  the  catheter."  As  no  blood  had  been 
lost  in  the  operation,  twelve  ounces  were  taken 
from  the  arrn.  The  next  day  the  slip  of  linen  was 
withdrawn,  as  useless  and^^rritating;  the  catheter, 
while  pervious,  preventing  any  urine  from  escaping 
by  the  wound.  Sir  liverard  thought  that,  in 
future,  the  linen  need  only  be  left  in  the  external 
wound,  so  as  to  prevent  collections  of  matter,  and 
carry  off  any  urine  which  may  issue  from  the 
opening  in  the  bladder  when  the  catheter  happens 
to  be  stopped  up.  For  this  operation,  Sir  Everard 
particularly  recommended  catheters,  with  their  in- 
sides  polished  like  their  outsides,  in  order  that  they 
may  better  resist  the  effects  of  the  urine.  Suffice 
it  to  add,  with  respect  to  the  above  case,  that  the 
boy  soon  recovered,  the  bladder  having  resumed 
its  healthy  functions  in  ten  days,  although  the 
calculus  was  of  the  roughest  possible  kind. 

Sir  Everard  Home  repeated  his  new  method  on 
a  gentleman  who  went  out  in  his  carriage,  with  the 
external  wound  completely  healed,  on  the  four- 
teenth day  after  the  operation.  The  only  parti- 
culars which  need  here  be  noticed,  in  regard  to 
the  latter  case,  are,  that  some  difficulty  was  expe- 
rienced in  bringing  the  point  of  the  catheter  for- 
wards toward  the  pubes,  and  the  slit  in  the  front 
of  the  instrument  made  it  so  incapable  of  bearing 
lateral  motion,  tliat  the  two  sides  were  twisted  over 
one  another.  {On  Strictures,  vol.  iii.  p.  359.  8vo. 
Lond.  1820.)  Some  other  cases,  however,  which 
have  occurred  in  St.  George's  Hospital,  have  had 
the  efi'ect  of  satisfying  numerous  very  good  judges, 
that,  as  a  general  practice,  the  high  operation 
ought  tn  be  abandoned.  I  was  present  when  it 
was  attempted  there  by  the  late  Mr.  Ewbank,and 
the  patient  sent  back  to  bed  without  the  stone 
being  extracted.  Tiiis  case  had  a  fatal  termination. 

Whoever  follows  this  method  of  operating  should 
alw.ays  be  provided  with  several  tubes  and  stilets, 
of  difl'erent  lengths  and  curvatures;  for,  in  the  only 
case  in  which  I  have  seen  the  operation  attempted, 
the  extremity  of  the  catheter  could  not  be  made 
to  project  the  fundus  of  tlie  bladder  towards  the 
pubes,  and,  after  long-protracted  endeavours  had 
been  made  to  bring  the  end  of  the  instrument  up- 
wards and  forwards,  the  tube  broke,  and  the  opera- 
tion W.13  left  unfinished.  Tlie  impression  upon 
my  mind  was,  that  no  resistance  of  the  bladder 
could  .account  for  what  happened,  and  that  the 
fault  lay  in  the  instrument  itself,  which  should 
have  been  exchanged  for  another  of  more  suitable 
form,  ns  soon  as  it  was  found  to  be  inapplicable, 


And  I  believe  that  if  attention  be  paid  to  the 
suggestion  of  always  having  at  hand  a  sufficient 
number  of  tubes  and  stilets,  of  different  lengths 
and  curvatures,  Sir  Everard  Home's  new  method 
will  be  the  best  modification  of  the  high  operation 
yet  proposed.  The  slip  of  linen,  however,  I 
think,  is  more  likely  to  do  harm  by  its  irritation, 
than  any  good  as  a  conductor  of  the  urine  or 
matter  out  of  the  wound.  At  all  events,  as  Sir 
Everard  has  observed,  it  should  never  be  passed 
into  the  bladder  itself.  Whenever  I  am  asked 
my  opinion  of  the  high  operation,  I  always  restrict 
my  approval  of  further  trials  of  it  to  cases  in 
which  the  calculus  is  known  beforehand  to  be  of 
very  large  size,  or  the  urethra  and  prostate  gland 
are  diseased.  The  reasons  urged  by  Mr.  Carpue 
in  favour  of  the  high  operation  in  most  cases,  are  : 
1.  Because  it  is  generally  performed  in  less  time; 
a  point  which  may  be  disputed,  though  it  is  per- 
haps not  worth  contesting,  since  the  danger  of  an 
operation  cannot  always  be  truly  estimated  bj'  the 
length  of  time  which  the  patient  remains  in  the 
operating  room,  slow  and  gentle  proceedings  some- 
times contributing  to  his  safety.  2.  There  is  less 
pain:  a  remark,  the  justness  of  which  maj'  depend, 
perhaps,  upon  the  manner  in  which  each  operation 
is  performed.  3.  There  is  no  fear  of  a  fatal  hae- 
morrhage; a  consideration  which,  I  admit,  is  one 
good  reason  in  favour  of  the  high  operation,  though 
the  lateral  operation  is  only  subject  to  risk  of  hae- 
morrhage when  the  incisions  are  directed  in  a 
manner  not  sanctioned  in  this  Dictionary.  4.  There 
is  no  division  of  the  prostate  and  inferior  part  of 
the  bladder ;  no,  but  there  is  one  of  the  fundus ; 
so,  perhaps,  on  this  point  the  two  operations  stand 
upon  an  equality.  As  for  there  being  no  danger 
in  the  high  operation  of  wounding  the  rectum,  it 
is  undoubtedly  an  advantage,  though  the  accident, 
as  far  as  I  have  seen,  is  not  followed  by  any  serious 
consequences,  and  can  only  happen  from  inattention 
to  rules  easily  followed.  5.  The  stone,  if  of  a  cer- 
tain size,  cannot  be  extracted  by  the  lateral  opera- 
tion, but  admits  of  being  so  by  the  high  operation. 
Of  all  the  reasons  for  the  latter  practice,  this 
appears  to  me  the  strongest,  with  the  exception, 
perhaps,  of  disease  in  the  urethra  and  prostate. 
6.  A  small  stone  is  more  readily  discovered  in  this 
method  than  in  the  lateral  operation,  a  point  which 
I  consider  questionable,  and,  at  all  events,  not 
sufficiently  important  to  form  a  ground  for  the  high 
operation.  Indeed,  the  long  time  during  which 
several  patients  in  St.  George's  Hospital  were  sub- 
jected to  the  agony  caused  by  repeatedly  groping 
and  fishing  for  the  stone  in  vain,  has  filled  a  great 
many  judicious  surgeons  with  strong  aversion  to  a 
continuance  of  the  attempts  to  revive  the  practice  of 
the  high  operation.  7.  If  a  stone  breaks,  the  par- 
ticles can  be  extracted  with  more  certainty  than 
in  the  lateral  .operation;  on  this  question  authors 
differ,  and  the  remarks  in  the  foregoing  passage 
are  rather  against  the  correctness  of  the  statement. 
8.  The  high  operation  enables  the  surgeon  to  re- 
move encysted  calculi  with  greater  ease;  a  reason 
which  may  perhaps  be  generally  true,  but  which  is 
somewhat  weakened  by  the  consideration  that  en- 
cysted calculi  are  not  very  frequent.  Mr.  Carpue 
allows  that  the  high  operation  should  not  be  selected 
when  the  patient  is  corpulent,  and  the  bladder  la 
thickened  and  diseased,  so  that  its  fundus  cannot 
be  raised  above  the  pubes.  (See  Hist,  of  the  litgU 
Operation,  p.  173,  8vo.  Lond.  1819.) 
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Although  Scarpa  thinks  the  lateral  operation  un- 
likely to  answer  when  the  cilculus  exceeds  tivcnty 
iineH  in  its  lesser  diameter,  he  considers  the  high 
operation  also  useless  in  such  a  case,  and  even 
Iktal;  because,  according  to  his  observations,  when 
the  stone  is  very  large  the  bladder  and  kidneys  are 
almost  always  too  much  diseased  for  the  patient 
to  recover.  {Osseit-azioni  sul  Taylio  lietlo  Vesicate, 
|).  3  and  48,  4to.  Pavia,  J823.)    He  has  only  met 
with  two  cases  to  the  contrary.  However,  in  another 
place,  ill  considering  the  advantages  and  disadvan- 
tages of  the  high  operation  as  compared  with  that 
pTformed  through  the  rectum,  in  cases  where  the 
stone  is  too  large  to  be  extracted  by  the  perineum, 
lie  gives  his  decided  preference  to  the  former(p.47). 
'J'lie  high  operation  lie  also  considers  the  only  method 
by  which  women  can  be  cured  without  leaving  them 
.itHicted  with  an  incontinence  of  mine  (p.  49). 
However,  after  the  facts  related  by  Sir  Astley 
Cooper,  Mr.  Thomas,  and  others  (Lond.  Med. 
C/tir.  Trans.),  and  Dr.  Hamilton  {Edin.Med.  Chir. 
Trans.  yo\.  ii.  p.  117),  few  surgeons  would  think 
of  having  recourse  to  so  dangerous  au  operation,  in 
preference  to  the  simple  and  safe  plan  of  dilating 
the  meatus  urinarius. 

In  December  1818,  Mr.  Kirb}-,  of  Dublin,  per- 
formed the  high  operation  for  the  extraction  of  an 
elastic  gum  catheter,  which  had  slipped  into  the 
bladder  through  the  canula  of  a  trocar,  with  which 
paracentesis  had  been  performed.  No  contrivance 
was  found  necessary  for  lifting  up  the  fundus  of  the 
bladder.  The  puncture  already  made  was  enlarged, 
and,  after  the  operation  was  finished,  a  catheter 
was  placed  in  the  wound,  but  was  withdrawn  on 
the  fourth  daj',  as  the  urine  passed  out  by  the  side 
of  it.  The  case  terminated  well.  (See  Kirhy's 
CWs,  p.£)2,  &c.  8vo.  Dublin,  181 9.)  In  an  example 
in  which  the  calculus  was  lodged  in  the  fundus  of 
a  little  boy's  bladder,  aged  six  years.  Dr.  Ballingall 
undertook  the  high  operation,  in  the  expectation 
that  the  stone  might  have  been  more  easily  ex- 
tracted above  the  pubis,  than  from  the  perineum. 
Great  difficulties  were  experienced,  however,  in 
getting  it  out,  and  the  peritoneal  inflammation 
which  ensued  had  a  fatal  termination.  The  stone 
measured  more  than  two  inches  in  one  diameter,  and 
one  inch  and  a  half  in  the  other,  while  the  space  be- 
tween the  tuberosities  of  the  ischium  was  only  two 
and  a  half  inches.  (See  Edin.  Med.  Cliir.  Trans. 
vol.  ii.)  Lithotom)-,  in  whatever  way  performed, 
when  the  stone  is  encysted  (a  circumstance  that 
unavoidably  lengthens  the  operation  and  leads  to 
great  disturbance  of  the  parts)  is  generally  un- 
successful; and  I  do  not,  therefore,  consider  this 
example  as  more  against  the  high  than  the  lateral 
opemtion,  which  might  have  been  attended,  as  Dr. 
Ballingall  observes,  with  even  greater  difficulties. 

The  high  operation  has  been  twice  performed 
By  my  friend  Mr.  Copland  Hutchinson.  It  was 
first  performed  in  the  United  States  by  Dr.  Gibson, 
Professor  of  Surgery  in  the  University  of  Penn- 
sylvania, and  subsequently  by  Dr.  M'Lellan  and 
others.  It  was  preferred  on  account  of  the  great 
size  of  the  calculi  (see  lieese,  in  American  edition 
oj  Uus  Dwlio7iary).  Whoever  is  desirous  of  ex- 
amining further  the  merits  of  the  high  operation 
should  refer  to  the  accounts  of  it  recently  published 
by  Dr.  Souberbielle,  whose  experience  in  it  has 
been  more  considerable,  and  success  greater,  than 
those  of  any  other  surgeon  who  has  ever  cive'n  the 
general  preference  to  this  form  of  lithotomy 
VOL.  n.  •'  ■ 
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[I he  high  operation  is  not  now  often  per- 
formed in  this  country,  and  is  rarely,  we  believe, 
performed  in  France,  or  other  parts  of  Europe,  at 
the  present  day.  It  should  not,  however,  be  com- 
pletely neglected,  for  circumstances  may  occur  to 
render  iU  employment  necessary.  The  great  ad- 
vantage of  this  method  is  that  it  enables  the  sur- 
geon to  extract  very  large  calculi  without  the 
dangerous  incisions,  and  still  more  dangerous 
laceration  of  parts,  which  are  inevitable,  when  an 
attempt  is  made  to  remove  very  large  calculi  from 
the  bladder  by  the  lateral  operation. 

It  is  also  said  to  be  a  valuable  resource  in  cases 
where  the  stone  is  impacted  in  the  neck  of  the 
bladder,  or  is  partially  encysted  in  the  floor  of  that 
organ.  On  the  other  hand,  although  it  may  be 
admitted  that  the  largest  calculi  can  be  readily  ex- 
tracted by  the  high  operation,  many  reasons  may 
be  adduced  to  show,  what  indeed  is  confirmed  by 
statistics,  that  the  extraction  cannot  be  effected 
without  danger. 

To  perform  the  high  operation  with  the  best 
chance  of  success,  the  bUdder  should  be  raised  above 
the  pubis,  so  as  to  present  a  portion  of  its  anterior 
wall  uncovered  by  the  peritoneum ;  but,  as  nearly  all 
cases  of  large  calculi  are  attended  by  a  thickenintr 
of  the  bladder,  and  a  degree  of  irritability,  which 
render  it  most  difficult  to  make  the  organ  rise 
above  the  level  of  the  pubis,  one  of  the  impor- 
tant  conditions  of  the  operation  cannot  in  all  cases 
be  attained.  Hence  the  frequent  occurrence  of 
peritonitis,  by  which  so  many  patients  are  car- 
ried off. 

The  lateral  operation,  however,  may  be  imprac- 
ticable from  some  peculiarity  of  the  case  under 
treatment.  Thus,  the  outlet  of  the  pelvis  may  be 
obstructed  by  a  tumour,  or  it  may  be  impossible 
to  place  the  patient  in  the  proper  position,  or  to 
pass  a  staff  into  the  bladder.  In  cases  of  this 
kind,  the  surgeon  must  remove  the  calculus  either 
through  the  rectum  or  above  the  pubis,  and  will 
we  believe  act  wisely  in  selecting  the  supra-pubic' 
method  The  mortality  from  the  operation  is  hieh  • 
but  It  should  be  remembered  that  a  great  number 
of  the  cases  to  which  this  method  has  been  applied 
were  of  a  very  serious  nature,  and  regarded  as 
beyond  the  domain  of  the  lateral  operation. 

One  of  the  most  recent  cases  of  success  in  this 
country  has  been  revealed  by  Dr.  Humphrv 
surgeon  to  the  Addenbrooke  Hospital,  Cambridge' 
who  has  published  it,  and  collected  an  account  of 
104  operations  performed  by  various  other  surgeons 
Of  these  104  cases,  31  were  fafcil,  givine  a  mor* 
tality  of  1  in  3-3.5,  or  29-8  per  cent. 

The  subject  of  Dr.  Humphry's  case  was  a  bov 
14  years  of  age,  who  had  suffered  from  the  usu-il 
symptoms  of  stone  for  seven  years.  On  examina 
tion,  it  was  thought  that  the  calculus  was  too  l  iree 
to  admit  of  its  being  extracted  by  the  lateral  or 
bi-lateral  methods,  and  Dr.  Hiimphry  therefore 
decided  on  employing  the  high  operation. 

This  was  performed  without  any  great  difficultv 
although  neither  the  sonde-iVdard  nor  injection  of 
the  bladder  was  had  recourse  to.  On  the  contrary 
the  bladder  was  emptied  by  a  catheter  previous 
to  the  commencement  of  the  operation,  with  the 
view  of  diminishing  the  chance  of  infi'ltration  of 
urine  into  the  cellular  tissue.    The  bladder  was 
found  to  be  deeply  seated  behind  the  pubis;  its  dis- 
tance from  the  surface  being  considerable  *  Wh 
exposed,  the  stone  could  be  felt  through  itspaiiete" 
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and  was  easily  poised  between  two  fingers,  one 
placed  in  the  rectum  and  the  other  in  the  wound. 
On  opening  the  bladder,  a  considerable  quantity 
of  urine  escaped,  which  the  operator  conceives 
must  have  been  derived  from  the  ureters,  as  the 
bladder  had  been  emptied  previous  to  the  opera- 
tion by  the  catheter. 

The  thickened  coats  of  the  bladder  embraced  the 
stone  so  closely,  that  a  considerable  time  elapsed 
before  the  foreign  body  could  be  removed  with 
the  forceps.  It  was  nearly  egg-shaped,  weighed 
rather  more  than  an  ounce  and  a  half,  and  appears 
to  have  measured  two  inches  by  one  inch  and  a  half. 
Precautions  were  taken  to  favour  the  flow  of 
urine  through  the  wound,  but  they  failed,  and  the 
syphon  was  removed  on  the  second  day.  No  se- 
rious accident  occurred,  and  in  about  two  mouths 
the  patient  was  able  to  leave  his  bed,  the  wound 
having  granulated  and  healed  up. 

Dr.  Humphry  refers  to  the  well-known  fact,  that 
the  success  of  thelateral  operation  varies  greatly  with 
the  size  of  the  stone,  so  nmch  so  tliat  of  twenty  cases 
operated  on  in  the  Norwich  Hospital,  in  which  the 
stones  weighed  more  than  three  ounces,  only  eight 
recovered;  whereas  the dangers  of  the  high  operation 
do  not  appear  to  increase  in  so  great  a  ratio  with 
the  size  of  the  stone,  for  of  twenty-one  cases,  wliere 
the  stone  weighed  more  th;m  three  ounces,  fourteen 
recovered.  It  was  from  this  comparison  of  the 
two  operations,  and  from  the  consideration  of  the 
evils  resulting  from  the  laceration  and  bruising  of 
the  soft  parts  in  the  lateral  operation,  in  extracting 
a  large  stone  entire  or  in  breaking  it  up,  that  Dr. 
Humphry  Avas  induced  to  practise  the  high  opera- 
tion in  this  instance,  and  thinks  it  worthy  of 
adoption  in  cases  where  there  are  good  grounds  for 
believing  that  the  stone  is  of  very  large  size.  (See 
Trans,  of  Frov.  Med.  and  Surg.  Assoc.  vol.  xvii., 
1850,  p.  103.)] 

Lateral  Operation. 


This  mode  of  operation  is  so  named  from  the 
prostate  gland  and  neck  of  the  bladder  being  la- 
terally cut. 

[To  Pierre  Franco,  a  celebrated  surgeon  _  of 
Provence,  is  undoubtedly  due  the  merit  of  having 
first  described,  if  he  did  not  invent,  an  operation 
which  contained  the  principal  elements  of  thelateral 
operation  as  practised  at  the  present  day.  (-4 
Treatise  on  Hernia  and  Slone,  1561).  From  his 
description  it  appears  that  Franco  employed  a 
scalpel,  gorget,  and  grooved  director  ;  that  he  made 
an  oblique  incision,  then  divided  the  membranous 
part  of  the'  urethra  and  the  prostate,  introduced 
the  gorget,  and  then  passed  the  forceps  along  tlie 
hollow  of  the  gorget  and  withdrew  the  stone,] 

But  though  Franco  appears  to  have  practised  the 
lateral  operation,  he  never  established  the  method  as 
a  permanent  improvement  in  surgery,  which  mea- 
sure was  left  to  be  completed  50  years  afterwards  by 
an  itinerant  lithotomist,  who  called  himsclt  I'rere 
.Jacques.  He  came  to  Paris  in  1697,  bringing  with 
him  abundance  of  certificates  of  his  dexterity  m 
operating;  and  having  made  his  history  known  to 
the  court  and  magistrates,  he  got  an  order  to  cut 
at  the  Hotel-Dieu  and  the  Charite,  where  ho  oper- 
ated on  about  fifty  persons.  His  success,  however, 
did  not  equal  his  promises,  and,  according  to 
Dionis,  some  loss  of  reputation  was  the  conse- 
quence. 


Frere  Jacques  used  a  large  round  staff  without 
a  groove;  and  when  it  was  introduced  into  the 
bladder,  he  depressed  its  handle,  with  an  in- 
tention of  making  the  portion  of  this  viscus  which 
he  wished  to  cut  approach  the  perineum.  He 
then  plunged  a  long   dagger-shaped  knife  into 
the  left  hip,  near  the  tuber  ischii,  two  fingers' 
breadths  from  the  perineum,  and  puehing  it  to- 
wards the  bladder,  opened  it  in  its  bodj%  or  as  near 
the  neck  as  he  could,  directing  his  incision  upward 
from  the  anus.    He  never  withdrew  his  knife  till 
a  sufficient  opening  had  been  made  for  the  extrac- 
tion of  the  stone.  Sometimes  he  used  a  conductor 
to  guide  the  forceps,  but  more  commonly  dii'ected 
the  last  with  his  finger,  which  he  passed  into  the 
wound  after  withdrawing  the  knife.    When  he 
had  hold  of  the  stone,  he  used  to  draw  it  out  in  a 
quick  rough  manner,  heedless  of  the  bad  conse- 
quences. His  only  object  was  to  get  the  stone  ex- 
tracted, and  he  disregarded  everything  else,  all 
preparatory  means,  dressings,  and  after-tieatment. 
{Allan,  p.  23.) 

But  although  Frere  Jacques,  totally  ignorant  of 
anatomj',  and  rude  and  indiscriminate  in  practice, 
sunk  into  disrepute,  some  eminent  surgeons  con- 
ceived, from  a  consideration  of  the  parts  which  he 
cut,  that  his  method  might  be  converted  into  a 
most  useful  operation. 

The  principal  defect  in  his  first  nianner  of  cut- 
ting was  the  want  of  a  groove  in  his  staff,  and  the 
consequent  difliculty  of  carrying  the  knife  into  the 
bladder.    At  length,  Frere  Jacques  was  prevailed 
upon  to  study  anatomy,  by  which  his  judgment 
was  corrected,  and  he  readily  embraced  several 
improvements  which  were  suggested  to  him.  In- 
deed, we  are  informed  that  he  now  succeeded 
better,  and  knew  more  than  is  generally  imagined. 
Mr.  Sharp  says  that  when  he  himself  was  in  France, 
in  1702,  he  saw  a  pamphlet  pubHshed  by  this 
celebrated  character,  in  which  his  method  of  oper- 
ating appeared  so  much  improved  that  it  scarcely 
diifered  from  later  practice.    Frere  Jacques  had 
learnt  the  necessitj  of  attending  to  the  wound 
after  the  operation,  and  had  profited  so  much  from 
the  criticisms  of  Mery,  Fagon,  Felix,  and  Hunauld, 
that  he  then  used  a  staff  with  a  groove,  and  had 
cut  31  patients  successively  without  losing  one. 
(Sharp-'s  Operalious.)     In  short,  as  a  modern 
writer  has  observed,     he  lost  fewer  patients  than 
we  do  at  the  present  day  in  operating  with  a  gor- 
cret."  He  is  said  to  have  cut  ueariy  5,000  patients 
in  the  course  of  his  life,  and  though  persecuted 
by  the  regular  litliotomists,  he  was  imitated  by 
Marechal  at  Paris,  Raw    in  Holland,  and  by 
Bamber  and  Cheselden  in  England,  where  his 
operation  was  perfected.  [Allan.) 

[Frere  Jacques'  second  method,  adopted  after  a 
course  of  two  years'  study  of  anatomy  and  opera- 
tive surgery,  at  Versailles,  may  be  thus  briefly 
described  :-He  passed  a  grooved  start  into  the 
bladder,  made  an  oblique  incision  from  the  raphd 
towards  the  tuberosity  of  the  ischium,  then  cut 
down  between  the  oiector  penis  and  accelerator 
urina<,  until  he  arrived  at  the  groove  of  the  sta  t, 
divided  the  neck  of  the  bladder  in  its  whole  length, 
and  introduced  the  forceps  along  Ins  fi"R<^'';-J  , 
For  a  particular  history  of  Fre.e  /"'^q  '"'^ 
his  operations,  see  Bussicre's  Letter  to  Sn  Ha 
Sloaiio,  P/ifc.  Tr.^ns.  ]699  ;  J- Mer,y,  Obs  su 
jTManiere  de  TaiVer  dans  les  den.  Sees,  prat.,^> 
par  F.  Jacques  ;  i'V^v's  Jourmy  to  Pans,  1690, 
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Coui  s  (V  Operations  de  Chirurgie,  par  Dioiiis  ; 
Garengeot,  Traitt  des  Operations,  t.  3  ;  Morand, 
Opuscules  de  Chirurgie,  part  2. 

Among  the  mnn y  who  saw  Frere  Jacques  operate 
was  the  famous  Raw,  wlio  carried  his  method  into 
Holland  and  practised  it  with  amazing  success. 
He  never  published  any  account  of  it  himself, 
though  he  admitted  several  to  his  operations;  but 
after  his  death  his  successor,  Albimis,  gave  the 
world  a  very  circumstantial  detail  of  all  the  pro- 
cesses, and  mentions,  as  one  of  Raw's  improvements, 
that  he  used  to  open  the  bladder  between  its 
neck  and  the  ureter.    But  either  Albinus,  in  his 
relation,  or  Raw  himself  in  his  supposition,  was 
mistaken,  since  it  is  almost  impossible  to  cut  the 
bladder  in  that  part  upon  the  common  staff  without 
also  wounding  the  neck  {Sharp,  in  Operations  and 
Critical  Inquiry).    Raw's  method  was  objection- 
able, even  when  accomplished,  as  the  urine  could 
not  readily  escape,  and  it  became  extravasated 
around  the  rectum,  so  as  to  produce  terrible  mischief. 
There  is  little  doubt  that  Raw's  really  successful 
plan  was  only  an  imitation  of  Frere  Jacques'  second 
and  improved  method. 

The  following  observation  by  Dr.  Yelloly  re- 
specting Raw  I  consider  to  be  important.    "  The 
success  which  attended  Raw's  practice  is  stated  to 
have  been  unexampled  in  the  history  of  surgery 
for  he  i?  represented  as  having  cut  1547  patients 
without  ever  losing  one.  The  account  is  altogether 
incredible,  but  I  am  surprised  that  the  refutation 
of  It,  which  IS  afforded  to  a  certain  extent  by  the 
celebrated  Camper,  the  successor  of  Raw  and  Al- 
binus in  the  Chair  of  Anatomy  and  Surgery  at 
Leyden,  has  been  entirely  overlooked  by  those 
authors  who  have  had  occasion  to  notice  the  cir- 
cumstance, for  that  distinguished  physician  informs 
us  that  on  examining  the  register  kept  at  the  Col- 
lege of  Surgeons  of  Amsterdam  by  order  of  the 
magistracy,  he  found  that  Raw  lost  4  cases  out  of 
22  whom  he  cut  for  the  stone  in  that  city,  or  one 
in  fave  and  a  half  {Demonsirationum  Anatomico 
i'athulogicarnm,  liber  si'citndus,'p.  14).  Camper  tells 
us  that  ho  had  no  other  opportunity  of  ascertaining 
by  unquestionable  documents  the  result  of  Raw's 
operations,  but  this  fact  is  sufficient  to  show  how 
little  dependence  was  to  be  placed  on  Raw's  asse- 
verations of  his  success."  (See  J.  Yelloly,  M.D.,  in 
Med.  Chir.  Trans.,  vol.  xv.) 

Dr.  Bambcr  was  the  first  man  in  England  who 
made  a  trial  of  Raw's  method  on  the  living  sub- 
ject, which  he  did  in  St.  Bartholomew's  Hospital 
Chesclden,  who  had  been  in  the  habit  of  practising 
the  high  operation,  gladly  abandoned  it  on  receiving 
the  account  of  Raw's  plan  and  success;  and  a  few 
days  after  Bamber,  he  began  to  cut  in  this  way 
in  i5t.  Thomas  s  Hospital.  Cheselden,  finding  that 
le  lost  many  patients  in  imitating  Raw  according 
to  the  directions  given  by  Albinus,  began  a  new 
manner  of  operating,  which  he  thus  describes : 
1  first  make  as  long  an  incision  as  I  can,  beginnine 
near  the  place  where  the  old  operation  ends,  and 
cutting  down  between  the  mnsculus  accelera  or 
urinfe  and  erector  penis,  and  by  the  side  of  the 
...testmum  rectum.  I  then  feel  for  the  staff,  hold! 
mg  down  the  gut  all  the  while  with  one  'o  t  vo 
fmger,  of  my  left  hand,  and  cut  upon  it  in  t l  at 
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part  of  the  urethra  which  lies  beyond  the  corno,., 
oavernosn,andin  the  prostate  gland,  cuttingTn 
below  upwards,  to  avoid  wounding  the  cut  "  A 
gorget  wn,  then  passed  along  the%roove  of  the 


staff  into  the  bladder,  and  the  forceps  over  it  in  the 
usual  way. 

Although  the  method  of  operating  now  adverted 
to  was  always  preferred  by  Cheselden,  after  the 
trial  of  others,  yet,  by  an  extraordinary  mistake  in 
Dr.  Douglas's  History  of  the  Lateral  Operation,  so 
clearly  exposed  by  my  friend  Dr.  Yelloly  (see 
Med.  Chirurg.  Trans.,  vol.  xv.),  it  is  represented 
that  Cheselden's  last  and  most  improved  plan  con- 
sisted, after  the  external  incision  had  been  made, 
in  first  passing  the  knife  into  the  groove  of  the 
rostrated  or  straight  part  of  the  staff,  through 
the  side  of  the  bladder  immediately  above  the 
prostate,  and  bringing  its  point  afterwards  along 
the  same  groove  in  the  direction  downwards  and 
forwards,  or  towards  himself.  Cheselden  is  thought 
to  have  divided  that  part  of  the  sphincter  of  the 
bladder  which  lay  upon  the  prostate  gland,  of  which 
he  next  cut  the  outside  of  one  half  obliquel}',  ac- 
cording to  the  direction  and  whole  length  of  the 
urethra  within  it,  and  finished  the  internal  incision 
by  dividing  the  membranous  portion  of  the  urethra 
on  the  convex  part  of  his  staff".    (See  Appendix  to 
the  History  of  the  Lateral  Operation,  by  J.  Douglas, 
1731.)  '  J  s  , 

"  When  he  first  began  to  practise  this  method," 
continues  Douglas,  "  Cheselden  cut  the  very  same 
parts  the  contrary  way;  that  is,  his  knife  entered 
first  the  muscular  part  of  the  urethra,  which  he 
divided  laterally  from  the  pendulous  part  of  the 
bulb  to  the  apex,  or  first  point  of  the  prostate 
gland,  and  from  thence  directed  his  knife  upward 
and  backward  all  the  way  into  the  bladder  ;  as  we 
may  read  in  the  Appendix  he  lately  published  to 
the  fourth  edition  of  his  Book  of  Anatomy.  But 
some  time  after,  he  observed  that  in  that  manner 
of  cutting,  the  bulb  of  the  urethra  lay  too  m.uch 
in  the  wa}',  the  groove  of  the  staff  was  not  so 
easily  found,  and  the  intestinum  rectum  was  in 
more  danger  of  being  wounded."  (See  Appendix 
to  Hist,  of  Lateral  Operation,  p.  12.  Dr.  T. 
Thomson's  ed.  p.  30.) 

"  The  least  consideration  will  show,"  says  Dr. 
Yelloly,  "  that  this  account  of  Cheselden's  im- 
proved, operation  is  perfectly  irreconcileable  with 
that  which  is  given  by  Cheselden  himself  in  the 
Appendix  to  his  fourth  edition  of  his  Anatomy  ■  or 
by  M.  Morand  with  his  sanction  and  authority." 

[The  error  committed  by  Douglas  is  now  uni- 
versally admitted;  it  does  not,  therefore,  seem 
necessary  to  retain  in  the  present  edition  the 
copious  extracts  which  Mr.  Cooper  has  given  from 
Dr.  Yelloly's  Memoir.'[ 

According  to  Dr.  Yelloly,  "  Heister  seems  to 
have  been  one  of  the  first  authors  who  took  Dr. 
Douglas's  representation  as  demonstrative  of  what 
Cheselden's  improved  operation  of  lithotomy  was 
and  he  gives  by  deduction  from  Dr.  Douglas's  ac- 
count a  'progression  of  three  different  modes  of 
operation  employed  by  Cheselden,  which  he  de- 
signates as  the  modus  primus,  alter,  and  tertius. 
The  first  was  that  in  which  injection  was  employed  • 
the  second,  that  mentioned  in  tlio  Appendi.x  to  the 
fourth  edition  of  Cheselden's  Anatomy,  and  quoted 
by  Morand,  and  from  which  I  venture  to  think 
that  Cheselden  never  deviated  ;  the  third,  that 
described  by  Douglas  as  Cheselden's  latest  im- 
provement, but  which  I  presume  to  conclude  was 
one  that  never  entered  into  his  contemplation." 

But  (as  Dr.  Yelloly  adds)  Heister  very  fairly 
admits  what  it  may  be  thought  should  have  excited 
r  2 
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a  little  further  enquiry  on  liia  part  into  tlie  subject, 
that  Morand,  whom  Cheaelden  instructed  in  his 
operation,  and  who  was  therefore  the  person  of  all 
others  the  best  entitled  to  be  acquainted  with  it, 
says  nothing  of  the  change  mentioned  by  Douglas: 
"Morandus  nihil  adhuc  de  hac  methodo  proponit  sed 
prascedentem  No.  19  deacriptam  (alluding  to  the 
mode  in  which  he  was  instructed  by  Cheselden) 
pro  optimi  declarat."  (Heister's  Institutiones  Chi- 
rurgicw,  p.  977.) 

Sabatier,  also,  in  his  Medecine  Operatoire,  t.  4, 
p.  251,  published  in  1796,  has  given  a  correct  ex- 
pose of  Cheselden's  practice,  in  which  he  has  been 
since  followed  by  Baron  Boyer,  in  nearly  the  same 
words.)  Traite,  des  Maladies  Cliir.,  t.  9,  p.  356.) 

For  several  other  interesting  facts  I  must  refer 
to  Dr.  Yelloly's  valuable  paper. 

Lateral  operation  as  peiformed  with  cutting 
gorffeis.~[The  operation  with  the  cutting  gorget 
"is  almost  entirely  discarded  in  the  present  day; 
the  discussion  of  its  merits,  therefore,  is  daily 
becoming  more  a  matter  of  historical  than  of  prac- 
tical interest.  The  following  remarks,  however, 
though  relating  more  especially  to  the  operation 
with  the  gorget,  include  many  points  of  great 
interest  and  importance  with  reference  to  lithotomy 
generally.] 

The  gorget  has  the  same  kind  of  form  as 
one  of  the  instruments  used  by  F.  Colot  and  others 
in  the  performance  of  the  apparatus  major,  and  the 
common  opinion  that  the  conductor  of  Hildanus 
was  the  first  model  of  it  is  not  exactly  true  ;  but 
it  diffurs  from  the  instruments  employed  by  these 
ancient  surgeons  in  having  a  cutting  edge.  Sir 
Cffisar  Hawkins  thought  that  if  its  right  side  were 
sharpened  into  a  cutting  edge,  it  might  be  safely 
■  pushed  into  the  bladder,  guided  by  the  staff,  so  as 
to  make  the  true  lateral  incision  in  the  left  side  of 
the  prostate  gland  more  easily,  and  with  less  risk 
of  injuring  the  adjacent  parts  than  Cheselden 
could  do  with  the  knife  ;  and  surgeons  were 
pleased  with  a  contrivance  which  saved  them  from 
the  responsibility  of  dissecting  parts  with  the  ana- 
tomy of  which  all  were  not  equally  well  acquainted. 
(./.  Bell;  Allan.)  . 

As  Scarpa  observes  :  To  render  the  execution  ot 
the  lateral  operation  easier  to  surgeons  of  less  ex- 
perience than  Cheselden,  was  the  motive  which 
induced  Hawkins  to  propose  his  gorget.  He  thought 
that  two  great  advantages  would  be  gained  by  the 
use  of  this  instrument:  one,  of  executing  invaria- 
bly the  lateral  incision  of  Cheselden  ;  the  other, 
of  constantly  guarding  the  patient,  through  the 
whole  course  of  the  operation,  from  injury  ot  the 
rectum  and  of  the  arteria  pudica  profunda.    1  le 
utility  of  the  latter  object  (says  Scarpa)  cannot  be 
disputed,  as  it  is  evident  that  the  convexity  of  the 
director  of  the  instrument  defends  the  rectum  from 
injury,  and  that  its  cutting  edge,  not  being  mchned 
hori/ontallv,  towards  the  tuberosity  and  ramus  of 
the  ischium,  but  turned  upwards  in  the  direction  of 
the  longitudinal  axis  of  the  neck  of  the  urethra 
cannot  wound  the  pudic  artery.    But  with  respect 
to  the  first  advantage,  or  that  of  cxecutnig  pre- 
cisely the  lateral  incision  of  Cheselden  .  nnist  be 
admitted  that  it  does  not  completely  luliil  the  in- 
tention which  he  proposed,  not  only  on  account  of 
the  cutting  eJge  of  his  instrument  not  being  raised 
enough  above  the  level  of  the  staff  to  penetrate 
sufficiently  the  substance  of  the  prostate  gland. 


and  consequently  to  divide  it  to  a  proper  depth; 
but,  because  being  too  much  turned  upwards  at 
that  part  of  it  which  is  to  lay  open  the  base  of  the 
prostate  gland,  it  does  not  divide  it  laterall}-,  but 
rather  at  its  upper  part,  towards  the  summit  of  the 
ramus  of  the  ischium  and  the  arch  of  the  pubis  ; 
an  opening,  of  all  others  in  the  perineum,  the 
most  confined,  and  presenting  the  greatest  impedi- 
ment to  the  passage  of  the  stone  from  the  bladder. 
(See  also  A'ey  on  Lilhoiomy,  p.  10.) 

Scarpa  considers  all  the  modifications  of  Haw- 
kins's gorget  proposed  by  B.  Bell,  Desault,  Cline, 
and  Cruikshank,  as  deteriorations  of  the  original 
instrument.    B.  Bell  (he  observes)  has  diminished 
the  breadth  of  the  director,  but  giving  the  cutting 
edge  a  horizontal  direction.  The  horizontal  direc- 
tion of  the  cutting  edge  is  also  preferred  by  Desaiilt, 
Cline,  and  Cruikshank  ;  but  they  have  enlarged 
the  director' and  flattened  the  part  which  was  pre- 
viously concave.    Aware  of  the  danger  of  wound- 
ing the  pudic  artery  by  the  horizontal  direction  of 
the  gorget,  they  direct  the  handle  of  the  staff  to 
be  inclined  towards  the  patient's  right  groin,  and 
the  gorget  to  be  pushed  along  it,  inclined  in  such 
a  manner  that  its  obtuse  edge  may  be  directed 
towards  the  rectum,  and  its  cutting  edge  placed  at 
a  sufficient  distance  from  the  tuberosity  and  ramus 
of  the  ischium,  to  avoid  wounding  the  artery. 
Scarpa  contends,  however,  that  it  is  difficult  to  give 
a  proper  degree  of  obliquity  to  the  staff;  and  that 
such  inclination  of  the  instrument  must  be  incom- 
modious, arbitrary,  and  unsettled,  in  comparison 
with  that  position  of  it  in  which  the  handle  of  the 
staff  is  held  in  a  line  perpendicular  to  the  body  of 
the  patient,  and  its  concavity  placed  against  the 
arch  of  the  pubis  ;  on  which  stability  of  the  in- 
strument (says  Scarpa)  the  safety  and  precision  of 
the  lateral  operation  depend.    According  ^to  this 
eminent  professor,  the  defects  of  Hawkins's  origi- 
nal gorget  arise  from  the  excessive  breadth  of  the 
director,  particularly  at  the  point,  the  want  of  suf- 
ficient clevati.in   of  the  cutting  edge  above  the 
level  of  the  groove  of  the  staff',  and  the  uncertain 
inclination  of  the  edge  to  the  axis  of  the  urethra 
and  prostate  gland.    The  cervix  of  the  urethra  in 
a  man  between  30  and  40  years  of  age  is  only 
three  lines  in  diameter  at  the  apex  of  the  prostate 
ffland,  four  lines  in  its  centre,  and  five  near  the 
orifice  of  the  bladder.    The  apex  of  the  prostate 
gland  is  rather  more  than  two  lines  in  thickness, 
the  body  or  centre  four,  and  the  base  six  and 
sometimes  eight,  which  surrounds  the  orifice  of  the 
bladder.  In  an  adult  of  middle  st;Uuie,  from  1«  to 
20  years  of  age,  the  thickness  of  the  base  ot  the 
prostate  gland  is  about  t«-o  lines  less  compared  with 
that  ot  a  man  of  40  and  of  a  large  size  The  pre- 
cise line  in  which  the  lateral  incision  of  the  prostate 
gland  should  be  made  in  an  adult  (savs  Scarpa  is 
found  to  be  inclined  to  the  longitudinal  axis  ol  tlie 
cervix  of  the  urethra,  and  of  the  gland  itself,  at  an 
angle  of  69-^.    Now,  from  those  data,  drawn  from 
ihe  structure  of  the  parts,  Scarpa  makes  tlie  di^ 
rector  of  his  gorget  only  four  lines  broad  and 
two  deep;  the  breadth  decreasing  at  the  bcaK. 
The  cutting  edge  of  the  instrument  is  stra.feli 
near  its  point,  but  gradually  rises  and  becom 
convex  above  the  level  of  the  statt,  so  that  ts 
greatest  convexity  is  seven  lines  broad     La  ^ 
the  inclination  of  the  cutting  edge  to  the  long.t  i 
dinal  axis  of  the  director  is  exac Uy  at  an  ang  e 
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1  axis  ot  tne  aireciui  ...  .,  , 

that  is  to  say,  the  same  as  the  left  side  of  the 
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prostate  gland  to  the  longitudinal  axis  of  the  neck 
of  the  urethra.  (Sei;  Scai-pa's  Memoir  on  Hatv- 
kiiis's  Gorget,  trans,  by  Briggs,  p.  1"2,  17.) 

For  nearly  thirty  years  the  instrument  makers 
in  London  have  been  in  the  habit  of  selling  a  gor- 
get which  Mr.  Abernethy  invented,  and  which,  in 
the  particularity  of  its  cutting  edge  turning  up  at 
an  angle  of  43°,  bears  much  analogy  to  the  in- 
strument reconnnended  by  Scarpa.  The  cutting 
edge  is  straigiit,  and  that  useless  and  dangerous 
part  of  a  gorget  sometimes  called  the  shoulder,  is 
removed.  Admitting  that  the  principles  of  the 
lateral  operation,  as  inculcated  by  Scarpa,  are  cor- 
rect, it  appears  to  me  that  Abernethy's  gprget  is 
preferable  to  that  proposed  by  Scarpa.  Its  edge  is 
not  so  immoderately  turned  up,  and  it  will  enter 
with  more  ease  and  less  risk  of  slipping  from  the 
staff  because  it  lias  not  any  projecting  shoulder, 
which,  while  the  staff  is  firmly  held  with  the  beak 
of  the  gorget  in  it,  can  have  no  other  effect  but 
that  of  obstructing  the  passage  of  the  last  instru- 
ment. 

Gorgets  which  cut  on  both  sides  have  also  been 
sometimes  employed  in  England  ;  and  as  a  larger 
opening  can  be  obtained  by  them,  even  without 
trespassing  the  limits  of  the  incision  fixed  by 
Scarpa,  that  ia  to  say,  without  cutting  any  part  of 
the  body  of  the  bladder,  they  appear  to  promise 
utility,  especially  when  the  stone  is  suspected  to 
be  large.  However,  they  are  less  used  now  than 
they  were  some  years  ago,  when  Sir  Astley  Cooper 
employed  them  in  Guy's  hospital.  The  preference 
more  commonly  given  to  the  knife  will  account  for 
the  fact. 

Before  the  operation,  the  following  instruments 
should  all  be  arranged  ready  on  a  table.  A  staff'  of 
as  large  a  diameter  as  will  easily  admit  of  introduc- 
tion, and  the  groove  of  which  is  very  deep  and 
closed  at  the  extremity  ;  a  sharp  gorget,  with  a 
beak  nicely  and  accurately  adapted  to  the  deep 
groove  of  the  preceding  instrument,  so  as  to  glide 
easily  and  securely  ;  a  large  scalpel  for  making  tlie 
first  incisions  ;  forceps  of  various  sizes  and  forms 
for  extracting  the  stone  ;  a  blunt-pointed  curved 
bistoury  for  enlarging  the  wound  in  the  prostate 
if  the  incision  of  the  gorget  be  not  sufficiently 
large,  as  I  believe  the  parts  should  never  be  lacer- 
ated ;  a  pair  of  Le  Cat's  forceps,  with  teeth  for 
breaking  the  stone,  if  too  large  to  come  through 
any  wound  reasonably  dilated  ;  a  syringe  for 
washing  out  clots  of  blood  or  particles  of  the 
stone,  a  practice,  however,  not  considered  necessary 
by  Sir  Astley  Cooper  ;  a  scoop,  for  the  removal  of 
small  calculi  or  fragments  ;  two  strong  garters  or 
bands  witli  which  the  patient's  hands  and  feet  are 
tied  together. 

The  curvature  of  the  staff  is  a  matter  of  con- 
siderable importance,  because  the  direction  of  the 
incision  through  the  prostate  gland  and  neck  of  the 
bladder  is  partly  determined  by  it.  The  French 
surgeons,  convinced  of  the  advantage  of  introduc- 
ing the  gorget  in  the  direction  of  the  axis  of  the 
bladder,  always  use  a  staff  which  is  more  curved 
than  what  English  surgeons  employ.  (See  At. 
lioitx.  Voyage  fait  a  Londrcs  en  l!iM,o/j  ParallUc 
(le  la  Chir.  Anrjloisn,  &c.,  p.  ;J19.)  But  I  am  in- 
clined to  believe,  with  Scarpa,  that  upon  the  whole 
it  is  best  to  let  the  curvature  of  the  stall'corresjjond 
exactly  to  that  of  the  axis  of  the  neck  of  tlie 
urethra  and  prostate  gland.  ( Opuscididi  O/iinirma, 
vol.  i.  p.  ,80.)  ' 


The  staff  is  "  of  the  figure  of  a  sound,"  from 
which,  however,  it  differs,  first,  in  the  handle, 
which,  instead  of  being  smooth  and  polished,  is 
made  rough,  in  order  that  it  may  be  more  firmly 
and  steadily  held  ;  secondlj"-,  in  having  a  groove 
like  that  of  a  director  on  its  convex  side.  It  is, 
in  fact,  a  director,  and  intended  to  answer  pre- 
cisely the  same  purpose."  A  staff  should  be  as 
large  as  the  urethra  will  admit  without  being  pain- 
fully stretched.  A  large  staff  is  more  easily  felt 
in  the  perineum  than  a  small  one,  and  it  allows  a 
wider  and  deeper  groove  to  be  constructed  in  it. 
Sir  C.  Bell,  Mr.  Listen,  and  some  others,  prefer  a 
deep  groove  placed  between  the  lateral  and  convex 
aspects.  The  end  of  the  staff  ought  to  be  neatly 
rounded  off,  as  well  as  the  edges  of  the  groove. 
(&■?•  B.  Brodie  on  Dis.  of  the  Urinary  Organs,  p. 
269.)  After  the  staff  has  been  introduced  and 
the  stone  felt  with  it  to  be  in  the  bladder,  the  next 
thing  is  to  secure  the  patient  in  the  most  desirable 
position.  He  should-  be  placed  on  the  operating 
table  lying  on  his  back,  supported  by  pillows,  with 
his  shoulders  somewhat  elevated.  He  should  be 
directed  to  grasp  the  outside  of  each  foot  with  the 
hand  of  the  same  side,  and  then  the  hand  and  foot 
are  to  be  bound  together  by  several  turns  of  the 
lithotomy  garters,  a  noose  being  first  made  for  the 
reception  of  the  wrist.  The  patient  is  then  drawn 
towards  the  end  of  the  table,  with  the  buttocks 
projecting  rather  beyond  it.  An  assistant  is  re- 
quired to  stand  on  each  side  of  the  patient  in  order 
to  hold  his  feet,  hands,  and  knees,  and  to  keep  the 
limbs  well  apart.  A  third  assistant  is  necessary 
to  hand  the  instruments  to  the  surgeon  as  soon  as 
wanted,  and  a  fourth  to  hold  the  handle  of  the 
staff".  It  is  also  convenient  to  have  a  fifth  assistant 
to  support  the  patient's  shoulders.  The  assistant 
who  holds  the  staff  usually  stands  on  the  patient's 
left  side,  in  order  that  he  may  take  the  handle  of 
the  instrument  in  his  right  hand.  {Sir  B.  Brodie, 
Op.  cil.  p.  271.) 

The  assistant,  holding  up  the  scrotum  with  his 
left  band,  is  with  his  right  to  hold  the  staff",  inclin- 
ing its  handle  towards  the  right  groin,  eo  as  to 
make  the  grooved  convexity  of  the  instrument  turn 
towards  the  left  side  of  the  perineum.  Some  ope- 
rators also  like  the  assistant  to  depress  the  handle 
of  the  staff  towards  the  patient's  abdomen,  in  order 
to  make  its  convexity  project  in  the  perineum, 
while  others  condemn  this  plan,  fearing  that  it  may 
withdraw  the  instrument  from  the  bladder.  {Al- 
lan, &c.) 

Scarpa  disapproves  of  inclining  the  handle  of 
the  staff  towards  the  patient's  right  groin,  and  he 
expressly  recommends  this  instrument  to  be  held 
lirn)ly  against  the  arch  of  the  pubes  (also  Listou, 
Practical  Suryery,  p.  410)  in  a  lino  perpendicu- 
lar to  the  body  of  the  patient,  so  that  the  convex 
part  of  the  director  may  be  placed  towards  the 
rectum,  and  take  the  exact  course  of  the  axis  of 
the  urethra  and  prostate  gland.  {Opusculi,  &c., 
p.  40.)  This  position  of  the  staff"  appears  to 
Scarpa  the  firmest  and  most  connnodious,  and  ho 
maintains  that  on  such  stability  of  the  instiument 
the  safety  and  precision  of  the  lateral  operation  de- 
pend. It  is  observed,  however,  by  Mr.  Stanley, 
that  the  pressure  of  the  curved  part  of  the  staff 
upwards  is  objectionable,  as  it  may  lead  to  tho  in- 
cisions being  made  in  the  narrower  part  of  the 
space  beneath  tho  arch  of  the  pnbes,  "  To  the 
pressure  of  the  staff  downwards  (says  he)  the 
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objections  are  that  it  may  have  the  effect  of  with- 
drawing tlie  point  of  the  instrument  from  tho 
bladder,  and  of  approximating  the  bladder  and 
the  urethra  to  the  rectum.  In  an  instance 
where  the  assistant  pressed  the  staff  down- 
wards, the  rectum  was  wounded  by  the  scalpel  in 
the  first  stage  of  the  operation  ;  and  in  tho  young 
subject  the  risk  of  such  an  occurrence  will  be 
greater  on  account  of  the  small  size  and  soft  tex- 
ture of  the  prostate  gland."  (On  the  Lateral 
Operation,  p.  3.) 

On  this  point,  Mr.  Liston,  who  employs  a  knife, 
agrees  with  Scarpa.  "  The  staff,"  he  says.  "  is 
hooked  against  the  symphysis,  and  entrusted  to  an 
assistant  with  directions  to  maintain  the  position 
steadily  from  first  to  last,  neither  to  turn  it  so  as  to 
make  it  bulge  in  the  perineum,  nor  to  depress  the 
handle  as  the  knife  enters  the  bladder.  The  sur- 
geon's left  hand  is  thus  left  at  liberty  to  guide  the 
knife  ,  and  guard  important  parts  from  danger." 
(On  Practical  Surgery,  p.  410".)  The  best  surgeons 
differ,  however,  with  regard  to  the  most  advanta- 
geous way  of  holding  the  staff.  Thus,  Sir  Ben- 
jamin Brodie,  after  mentioning  that  the  surgeon 
should  be  seated  on  a  stool  before  the'patient,  adds 
that  "  he  is  first  to  attend  to  the  position  of  the 
staff,  taking  care  that  it  is  held  nearly  perpendicu- 
larly, the  handle  of  it,  however,  being  inclined 
towards  the  patient's  right  groin.  This  causes  the 
convexity  of  the  instrument  to  project  slightly  on 
the  left  side  of  tho  perineum.  (On  Dis.  of  the 
Urinary  Organs,  p-  271,  ed.  2.) 

Sir  A.  Cooper  directs  the  operator  to  hold  the 
staff  perpendicularly  and  to  let  it  rest  on  the  stone, 
as  he  has  seen  many  instances  in  which  the  gorget 
has  not  entered  the  bladder,  owing  to  the  staff 
not  having  itself  passed  into  it,  but  rested  against 
the  prostate  gland.  It  seems  then  that  there  is  no 
agreement  among  surgeons  respecting  the  best  po- 
sition of  the  staff,  and  that  the  main  points, are  to 
hold  the  instrument  firmly,  taking  care  that  its 
beak  is  in  the  bladder. 

The  operation  is  accomplished  by  a  free  incision 
of  the  skin  and  subjacent  fat,  by  dividing  the 
transversalis  muscle  and  a  part  of  the  triangular 
ligament,  and  continuing  the  incision  through  the 
left  side  of  the  prostate.  (See  E.  Sianley,  Op. 
cit.) 

The  first  incision  should  commence  below  the 
bulb  of  the  urethra,  about  an  inch  and  a  quarter  in 
front  of  the  anus,  over  the  membranous  part  of 
this  canal,  at  the  place  where  the  operator  means  to 
make  his  first  cut  into  the  groove  of  the  staff,  and 
the  cut  should  extend  at  least  three  inches  ob- 
liquely downward  to  the  left  of  the  raphe'  of  the 
perineum,  at  an  equal  distance  from  the  tuberosity 
of  the  ischium  and  the  anus,  or,  as  some  operators 
prefer,  the  line  of  it  may  be  to  a  point  distant  two 
thirds  from  the  anus,  and  one  from  the  tuberosity 
of  the  iscliium.  {Stanley.)  The  first  cut  should 
descend  rather  beyond  the  level  of  the  centre  of 
the  anus,  for  it  is  a  general  rule  in  surgery  to  make 
free  external  incisions,  by  which  the  surgeon  is  en- 
abled to  conduct  the  remaining  steps  of  his  opera- 
tion with  greater  facility,  and  nowhere  is  it  so 
necessary  as  where  a  stone  is  to  be  extracted. 
(Alkm.)  Callisen  lays  it  down  as  a  rule  that  the 
incision  ought  not  to  extend  to  such  parts  as  can 
make  no  impediment  to  the  extraction  of  the  stone, 
and  therefore  (says  he)  the  bulb  and  that  part  of 
the  urethra  which  is  surrounded  by  the  corpus 
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spongiosum  should  never  be  cut.  Only  those  parts 
ought  to  be  divided  which  firmly  resist  the  safe 
introduction  of  instruments  into  the  -bladder  and 
the  extraction  of  the  stone.  Hence,  the  integu- 
ments must  be  opened  by  an  ample  incision,  and 
the  membranous  part  of  the  urethra,  transversiis 
perinei  muscle,  levator  ani,  and  prostate  gland  be 
properly  divided.  (Systema  Chirurgicc  Hodierna:, 
pars  ii.,  p.  655.)  Like  Scarpa,  however,  he  is 
fearful  of  making  a  free  cut  through  the  neck  of 
the  bladder,  and  in  lieu  of  doing  so  prefers  a  slow 
and  cautious  dilatation  of  the  parts.  Mr.  Mar- 
tineau  used  also  to  introduce  the  point  of  the  knife 
into  the  groove  of  the  staff'  as  low  down  as 
he  could,  and  cut  the  membranous  part  of 
the  urethra.  {Med.  Cldr.  Trans,  vol.  ii.)  The 
nearer  to  the  prostate  gland  the  urethra  is  opened, 
the  better,  as  it  lessens  the  risk  of  wounding  tjie 
bulb  or  its  artery.  {E.  Stanley,  Op.  cit.  p.  7.) 
When  the  external  cut  through  the  integuments, 
fat,  and  superficial  fascia  has  been  executed,  the 
next  object  is  to  divide  the  lower  fibres  of  the  ac- 
celerator urina;  and  transversus  perinei  muscle, 
which  stands  like  a  bar  across  the  triangular 
hollow  out  of  which  alone  the  stone  can  be  ex- 
tracted. This  second  cut  should  also  divide  the 
triangular  ligament. 

Having  placed  the  beak  of  the  gorget  in  the 
groove  of  the  staff,  the  operator  takes  hold  of  the 
latter  instrument  with  his  left  hand,  raises  its 
handle  from  the  abdomen  so  that  it  may  form 
nearly  a  right  angle  with  the  body,  and  stands  up. 
Before  attempting  to  push  the  gorget  into  the  blad- 
der, however,  he  should  slide  it  backwards  and 
forwards  with  a  wriggling  motion,  that  he  may 
first  be  sure  of  its  beak  being  in  the  groove  of  the 
staff.  The  bringing  forward  of  the  handle  of  the 
latter  instrument,  so  as  to  elevate  its  point  before 
introducing  the  gorget  into  the  bladder,  is  also 
considered  of  great  importance  ;  for  it  is  by  this 
means  that  the  gorget  is  introduced  along  the 
groove  of  the  staff  in  the  only  direction  unattended 
with  risk  of  wounding  the  rectum. 

Attention  to  this  rule  is  especially  necessary 
when  a  staff  with  a  groove  not  closed  at  the  end  is 
emploj'ed.  The  neglect  of  it  in  this  case  might 
make  the  operator  cut  the  bladder  with  the  garget 
in  several  places,  as,  according  to  Mr.  B.  Bell,  has 
actually  happened.  ,  But  since  tho  gorget,  when  in- 
troduced as  nearly  as  possible  in  the  axis  of  tlie 
bladder,  mav  transfix  and  otherwise  injure  this 
organ  if  introduced  either  too  far  or  at  all  beyond 
the  extremity  of  the  staff,  I  am  decidedly  of 
opinion  that  every  surgeon  who  chooses  to  pcrlonn 
tlie  lateral  operation  with  a  gorget  should  employ 
a  staff,  the  groove  of  which  is  closed  at  the  ex- 
tremity, as  is  invariably  done  in  France,  and  is 
expressly  enjoined  by  Scarpa.  See  Sahatier,  Med. 
Oph-atoire,U\\\.:v-  233,  ed.  2,  and  Sairpa,  Opus- 
cnli  di  Ghirurqia,  vol.  i.  p.  39.)  There  can  also  be 
no  doubt  of  the  prudence  of  endeavouring  to  have 
only  a  limited  depth  of  the  staff  in  the  bladder. 
Scarpa  specifies  an  inch  and  a  half  as  the  proper 
distance  to  which  the  end  of  the  staff  should  enter 
the  bladder.  However,  this  distinguislied  pio- 
ssor  was  an  advocate  for  a  very  limited  mcision, 
who  prefer  making  a  freer 
staff  that  reaches  nito  this 
rather  further.  Much,  however  will  de- 
pend upon  the  kind  of  gorget  employed,  particu- 
arly  its  breadth  ;  and  if  the  staff  is  to  rest  against 
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the  stone,  as  advised  by  Sir  A.  Cooper,  of  course  the 
extent  to  which  it  passes  will  be  determined  by 
the  situation  of  the  calculus.  As  soon  as  the  gor- 
get has  been  introduced,  some  operators  withdraw 
the  staff,  pass  the  left  fore-finger  along  its  cavity 
into  the  bladder,  and  then  take  out  the  gorget. 
The  gorget  should  be  withdrawn  in  the  same  line 
in  which  it  entered,  pressing  it  towards  the  right 
side  in  order  to  prevent  its  making  a  second  wound. 
If,  however,  the  operator  should  prefer  passing  the 
forceps  into  the  bladder  along  the  gorget,  the  latter 
instrument  must  be  quite  motionless,  lest  its  sharp 
edge  do  mischief  :  and  at  all  events,  as  soon  as  the 
forceps  or  finger  is  in  the  bladder,  the  cutting  gor- 
get is  to  be  withdrawn. 

Others,  calculating  on  the  division  of  the  pro- 
state by  the  gorget  being  sufficient,  withdraw  it, 
preparatory  to  the  introduction  of  the  forceps. 
The  gorget  having  been  withdrawn,  the  staff  is 
to  be  taken  in  the  right  hand,  and  the  left  fore- 
finger passed  along  it  into  the  bladder.  The  staff 
is  then  to  be  withdrawn,  and  it  is  to  be  ascer- 
tained by  the  finger  to  what  part  of  the  bladder 
the  forceps  should  be  directed  that  they  may  im- 
mediately touch  the  stone.  On  withdrawing  the 
finger,  the  forceps  with  their  blades  closed  are  to 
be  passed  slowly  through  the  wound,  and  inclined 
upwards  as  they  approach  the  bladder.  Upon  the 
foregoing  plan,  the  staflF  will  bo  the  conductor  of 
the  finger  into  the  bladder,  and  the  finger  the  con- 
ductor of  the  forceps.  The  introduction  of  the 
finger  is  useful  to  ascertain  the  situation  of  the 
stone,  and  by  separating  the  sides  of  the  incision 
in  the  prostate,  to  facilitate  the  passage  of  the  for- 
ceps. By  allowing  the  staflF  to  remain  in  the  bladder 
until  the  finger  has  entered  its  cavity,  the  beaked 
or  probe-pointed  knife  can  be  readily  conducted  to 
the  bladder  for  the  piu-pose  of  enlarging  the  incision 
of  the  prostate,  should  this  have  been  inadequately 
made;  and  if,  from  an  unusual  firmness  of  the 
prostate,  the  sides  of  the  incision  through  it  do  not 
readily  yield,  much  difficulty  may  be  experienced 
in  discovering  the  passage  to  the  bladder  when  the 
staff  has  been  withdrawn,  and  its  aid  as  a  con- 
ductor to  the  finger  is  thereby  lost.  (See  Stanley 
on  the  Lateral  Operation,  p.  11 .)  In  the  prudence 
of  these  directions  I  entirely  concur. 

The  operator  has  next  to  grasp  the  stone  with 
the  blades  of  the  forceps,  for  which  purpose  he  is 
not  to  expand  the  instrument  as  soon  as  it  has 
arrived  in  the  bladder,  but  he  should  first  make 
use  of  the  instrument  as  a  kind  of  probe  for  ascer- 
taining the  exact  situation  of  the  stone.  If  this 
body  should  be  lodged  at  the  lower  part  of  the 
bladder,  just  behind  its  neck,  the  operator  is  to 
open  the  forceps  immediately  over  the  stone,  and 
after  depressing  the  blades  a  little,  is  gently  to 
shut  them  so  as  to  grasp  it.  Certainly,  it  is  much 
more  scientific  to  use  the  forceps  at  first,  merely 
for  ascertaining  the  position  of  the  stone  ;  for 
when  this  is  known,  the  surgeon  will  more  cer- 
tainly grasp  the  extraneous  body  in  a  skilful 
manner  than  if  he  were  to  open  the  blades  of 
the  instrument  immediately,  without  knowing 
where  they  ought  next  to  be  placed  or  when 
shut.  No  man  of  experience  can  doubt  that  the 
injury  whicli  the  bladder  frequently  suffers  from 
rough,  reiterated,  awkward  movements  of  the 
forceps  is  not  an  uncommon  cause  of  such  inflam- 
mation of  this  viscus,  as  extends  to  the  peritoneum 
and  occasions  death. 


If  the  surgeon  cannot  readily  take  hold  of  the 
stone  with  the  forceps,  he  should,  with  his  fore- 
finger passed  into  the  rectum,  raise  it  up,  when 
in  general  it  may  be  easily  grasped.  The  stone 
should  be  held  with  sufficient  firmness  to  keep  it 
from  slipping  away  from  the  blades,  but  not  so 
forcibly  as  to  incur  the  risk  of  its  breaking. 

The  skilful  management  of  the  forceps  consists 
in  pressing  the  blades  gently  against  the  sides  of 
the  wound  first  in  one  direction,  then  in  another, 
but  especially  downwards  (towards  the  wider  part 
of  the  space  between  the  rami  of  the  ischia),  and 
in  drawing  them  out  slowly  that  time  may  be 
allowed  for  the  yielding  of  the  surrounding  parts. 
(See  Stanley  on  ilie  Lateral  Operation,  p.  13,) 

For  the  most'  part,  as  Sir  B.  Brodie  has  correctly 
stated,  it  is  better  that  the  convexity  of  one  blade 
of  the  forceps  should  be  turned  upwards,  and  that 
of  the  other  blade  downwards.  Attention  to  this 
point  is  especially  of  consequence  in  cases  where 
there  is  an  enlarged  prostate  gland  forming  a  tumour 
projecting  into  the  bladder.  The  smooth  convex 
surface  of  the  blade  of  the  forceps  is  not  interfered 
with  by  the  projection,  whereas  if  the  forceps  are 
turned  in  the  other  direction,  the  stone  coming  in 
contact  with  the  tumour  becomes,  as  it  were,  en- 
tangled by  it,  and  the  extraction  is  rendered  dif- 
ficult. {On  Diseases  of  the  Urinary  Organs,  p. 
282,  Ed.  2.) 

The  stone  should  always  be  attentively  ex- 
amined immediately  it  is  extracted,  because  its 
appearance  conveys  some  information,  though  not 
positive,  concerning  the  existence  of  others.  If 
the  stone  is  smooth  on  one  surface,  the  smoothness 
is  generally  found  to  arise  from  the  friction  of 
other  stones  still  in  the  bladder,  but  when  it  is 
uniformly  rough,  it  is  a  presumptive  sign  that 
there  is  no  other  one  remaining  behind.  In  every 
instance,  however,  the  surgeon  should  gently  ex- 
amine the  cavity  of  the  bladder  with  his  fore- 
finger, for  it  would  be  an  inexcusable  neglect  to 
put  the  patient  to  bed  with  another  stone  in  his 
bladder. 

After  the  operation,  the  patient  is  to  be  laid  in 
bed  on  his  back,  a  piece  of  oil-silk  and  some 
folded  napkins  being  placed  inider  him  for  the 
reception  of  the  lurine.  His  shoulders  and  loins 
are  to  be  as  much  elevated  as  they  can  be  with- 
out inconvenience,  so  as  to  make  the  wound  in 
the  perineum  as  depending  as  possible  {Brodie). 
With  respect  to  the  application  of  a  pledget  and 
bandage  and  keeping  the  thighs  closed,  I  confess 
that  my  own  ideas  lead  me  to  regard  them  as  Sir 
A.  Cooper,  Sir  B.  Brodie,  and  mauy  other  sur- 
geons do,  as  disadvantageous  ;  indeed,  I  believe 
the  best  plan  is  to  leave  the  wound  open,  so  that 
the  urine  may  have  a  free  outlet ;  strict  attention 
being  paid  to  keeping  the  parts  clean.  Sir  B. 
Brodie  recommends  the  thighs  to  be  somewhat 
elevated  by  a  bolster  placed  under  the  hams,  and 
the  knees  to  be  a  little  asunder.  {On  Diseases  of 
the  Urinary  Organs,  p.  287.) 

In  many  cases  where  there  has  been  a  deep 
perineum,  and  especially  where  the  stone  has 
proved  to  bo  of  large  size,  Sir  B.  Brodie  has 
introduced  an  elastic  gum  canula  through  the 
wound  into  the  bladder,  and  allowed  it  to  remain 
for  the  first  two  or  three  days — that  is,  initil  the 
surrounding  parts  have  had  time  to  become  con- 
solidated by  inflammation.  Such  a  canula  makes 
an  excellent  conductor  for  the  urine.     It  keeps 


•216 


LITHOTOMY, 


the  bladder  always  empty,  and  prevents  the  pain 
which  otherwise  is  experienced  on  the  first  passage 
of  the  urine.    It  prevents  also  that  obstruction  to 
the  flow  of  the  urine  wliich  sometimes  occurs  after 
the  operation,  in  consequence  of  the  wound  having 
become  plugged  by  a  coagulum  of  blood.    In  cases 
in  which  the  stone  has  been  of  so  large  a  size  as  to 
make  it  probable  that,  in  the  extraction  of  it,  the 
soft  parts  have  been  lacerated  bej'ond  the  boun- 
daries of  the  prostate,  the  canula  will  answer 
another  purpose  by  lessening  the  danger  of  the 
urine  becoming  effused  in  the  cellular  membrane. 
(Sir  B.  Brodie,  op.  cit.  p.  287.)    In  Edinburgh  I 
imderstand  this  practice  has  been  common;  and 
Mr.  Liston  is  an  advocate  for  it  in  all  cases,  and 
recommends  the  tube  to  be  secured  by  tapes  to  a 
band  round  the  waist.    One  reason  which  lie  gives 
for  the  plan  is,  that  if  the  oozing  from  some  vessels 
persists,  it  can  readily  be  arrested  b}'  pushing  some 
pieces  of  lint  with  a  probe  between  the  tube  and 
sides  of  the  wound.  (See  Practical  Surgery,  p.  41 6.) 
I  believe  that  in  order  to  avoid  the  presence  of  an 
extraneous  body  in  the  wound,  it  is  better  to  restrict 
the  use  of  the  elastic  gum  canula  to  examples  at- 
tended with  disposition  to  htemorrhage  or  the  cir- 
cumstances specified  by  Sir  B.  Brodie. 

Professor  Jameson,  of  Baltimore,  who  aims  at 
uniting  the  wound  as  far  as  practicable  by  adhe 
sion,  introduces  a  moderately  large  flexible  catheter 
through  the  wound  into  the  bladder,  and  secures  it 
by  a  soft  strip  of  rag  to  the  penis.  The  patient  is 
laid  on  his  side,  his  knees  brought  together  and 
tied  by  means  of  a  soft  silk  handkerchief.  No 
sutures  are  employed,  but  the  patient  must  lie 
quietly  on  his  side  for  two  or  three  days,  so  as  to 
obtain  the  effect  of  a  syphon  from  the  tube.  He 
may,  however,  after  some  hours,  if  particularly 
desirous,  turn  upon  his  left  side,  yet  never  forget 
ting  that  the  outer  end  of  the  tube  must  be  lower 
than  the  inner.  The  patient  may  be  kept  comfort- 
ably dry  by  using  a  cup  or  large  sponge  to  contain 
the  water  as  it  drops  from  the  tube.  (See  Amer. 
Ed.  of  this  Diet.)  A  surgeon  at  Dundee  has  lately 
advocated  the  same  practice. 
'  [The  after  treatment  in  cases  of  lithotomy  is  ex- 
tremely simple  when  no  unfavourable  symptoms 
present  themselves. 

It  is  unnecessary  to  tie  the  patient's  knees  to- 
gether, as  some  surgeons  recommend,  or  to  elevate 
the  shoulders  in  order  to  give  a  depending  position 
to  the  wound. 

The  surface  of  the  wound  itself  requires  no  ap- 
plication whatever,  but  the  parts  must  be  kept 
clean  and  dry. 

It  is  of  great  importance  that  the  urine  should 
escape  freely  through  the  wound  soon  after  the 
operation;  and  the  surgeon  s-bould  pay  particular 
attention  to  tliis  point;  but  the  propriety  of  using 
a  tube,  as  recommended  by  Collet,  and  in  recent 
times  by  Mr.  Liston,  seems  doubtful.  Whatever 
is  calculated  to  annoy  the  patient  in  any  shape  or 
excite  the  wound  should  be  carefully  avoided. 

If  the  patient  experiences  any  considerable  pani 
about  the  neck  of  the  bladder  soon  after  the  opera- 
tion, an  opiate  may  be  administered;  and  this  will 
have  the  further  benefit  of  keeping  the  bowels 
quiet. 

During  the  first  three  or  four  days  the  diet  thould 
be  very  light;  but  it  must  be  remembered  that 
children  and  very  old  persons  will  require  support 
much  earlier  than  adults. 


The  time  at  which  the  urine  begins  to  flow 
through  the  urethra  varies  in  almost  every  case; 
but,  generally  speaking,  the  wound  begins  to  con- 
tract about  the  fourth  or  fifth  da)',  and  then  some 
urine  escapes  through  the  urethra  as  well  as 
through  the  wound.  More  and  more  urine  now 
passes  through  the  urethra  in  proportion  as  the 
wound  in  the  prostate  continues  to  heal,  until  at 
last  the  whole  of  the  urine  takes  the  natural  route. 
This  usually  happens  in  about  sixteen  to  twenty 
days.  From  this  time  the  external  wound  begins 
to  close,  and  the  cure  is  completed  in  from  thirty 
to  forty  days. 

In  less  favourable  cases  various  accidents,  which 
will  be  presently  described,  may  require  correspond- 
ing treatment.] 

Lithotomy  with  a  Knife.  The  Modern  Lateral 
Operation. — [The  modern  lateral  operation,  or,  as 
Mr.  Cooper  terms  it,  lithotomy  with  a  knifp,  is 
essentially  the  same  as  the  operation  invented  by 
Franco,  practised  by  Frere  Jacques,  and  improved 
by  Cheselden.  Before  being  submitted  to  this — 
or,  indeed,  to  any  other  operation  for  the  extraction 
of  vesical  calculus — the  patient  should  undergo 
careful  preliminary  treatment.  This  is  an  impor- 
tant point  to  which  the  most  successful  lithotomists 
have  always  been  attentive.] 

Sir  A.  Cooper,  I  think  with  considerable  reason, 
recommends  putting  the  patient  on  vegetable  diet 
for  a  little  while  previously  to  the  operation.  He 
disapproves  of  operating  when  the  kidneys  are 
diseased,  the  bladder  is  ulcerated,  and  disease  in 
the  chest,  asthma,  or  any  irregularity  prevails. 
He  has  found  the  operation  generally  more  suc- 
cessful in  the  poor  and  labouring  classes,  than  in 
the  rich  and  luxurious.  Old  age  is  not  considered 
by  him  as  an  objection  to  the  operation,  which  he 
differs  from  the  generality  of  surgeons  in  believing 
most  successful  in  persons  from  61  to  63  years  of 
age.  If  the  patient  is  loaded  with  fat,  he  says 
the  chance  of  peritoneal  inflammation  is  always 
great — according  to  his  experience,  convulsions 
having  a  fatal  result,  are  frequent  after  operations 
on  children,  particularly  when  much  blood  has 
been  lost.  When  a  stone  of  considerable  magni- 
tude is  accompanied  with  an  enlarged  prosUite 
gland,  the  patient  (he  says)  rarely  recovers  from 
the  operation. 

An  opening  medicine  should  be  given  the  day  be- 
fore the  patient  is  cut,  and  a  clyster  injected  a  couple 
of  hours  before  the  time  fixed  upon  for  the  opera- 
tion, in  order  to  empty  tlie  rectum  and  thus 
diminish  the  chance  of  its  being  wounded. 

It  is  generally  considered  advantageous  to  let 
the  bladder  be  somewhat  distended,  and  the 
patient  is  therefore  directed  to  retain  his  urine  a 
certain  time  before  he  is  cut.  Formerly  a  juguni 
penis  was  sometimes  used  for  confining  the  urine 
in  the  bladder,  but  since  my  entrance  into  tl.o 
profession  I  have  never  heard  of  this  contrivance 
being  employed.  The  presence  of  urine  in  the 
bladder,  it  is  conceived,  may  lessen  the  chance  of 
the  fundus  of  that  organ  being  injured  by  the 
gorget,  but  I  am  not  sure  that  the  reason  fof  the  prac- 
tice is  good.  The  plan  is  disapproved  of  by  Sir  A. 
Cooper,  who  says,  that  when  the  urine  collected 
gushes  out,  the  bladder  contracts  and  embraces  t he 
stone  so  closely,  that  it  is  difficult  to  get  hold 
of  the  foreign  body  with  the  forceps. 

[The  existence  of  serious  organic  disease  is 
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a  complication  to  be  combated  ;  but,  aa  Mr. 
Erichsen  observes,  "  if  the  patient's  health  be  in 
a  pretty  good  state,  it  will  only  be  necessary  to 
subject  him  to  preparatory  treatment  for  a  short 
time,  so  aa  to  allay  or  remove  irritability  of  the 
urinary  organs  before  proceeding  with  the  opera- 
tion." 

With  this  view,  he  should  be  kept  as  quiet  as 
possible  for  about  a  week  or  ten  days  preceding 
the  operation;  his  diet  should  be  properly  regu- 
lated, but  not  of  too  low  a  kind.  The  pain 
should  be  lessened  by  the  administration  of  opium 
or  henbane,  and  the  bowels  properly  relieved. 

On  the  night  preceding  the  operation,  the 
bowels  should  also  be  cleared  out  by  a  dose  of 
castor  oil,  &c.;  and  on  the  morning  of  the  opera- 
tion an  enema  is  administered,  and  repeated  an 
,hour  or  two  before  we  proceed  to  cut. 

The  instruments  now  employed  for  the  lateral 
operation  are  lew  and  simple.  A  straight  knife 
for  the  external,  and  a  probe-pointed  bistoury  for 
the  internal  incision  ;  a  grooved  staff,  and  the 
forceps  for  extracting  the  stone;  finally,  scoops  of 
various  sizes ;  a  searcher,  and  a  pair  of  lithotomy 
tapes._  It  will  be  prudetit  to  have  in  readiness, 
likewise,  some  needles  and  tenacula  for  taking  up 
vessels,  and  Canute  for  plugging. 

The  position  of  the  patient  should  be  one  which 
afltords  a  full  view  of  the  perineum,  previously 
shaved,  and  which,  at  the  same  time,  ensures 
complete  fixity.  Thfr  patient  should  be  placed 
evenly  on  his  back  and  be  supported  by  pillows 
on  a  table  of  convenient  height,  about  two  feet  and 
a  half  from  the  ground. 

The  use  of  chloroform,  to  which  the  patient 
should  be  submitted  either  before  his  removal 
from  bed  or  when  he  has  been  placed  on  the 
operating  table,  would  seem  to  render  the  em- 
ployment of  bands  or  tapes  unnecessary;  but  it  is 
nevertheless  more  prudent  to  bind  the  hands  and 
feet  firmly  together.  The  bands  should  be  of  coarse 
flannel,  about  three  yards  long  and  three  inches 
wide. 

The  forceps  should  be  of  good  length,  but  not 
too  heavy.  As  the  depth  of  the  perineum  varies 
in  different  patients,  and  the  calculus  may  occupy 
different  parts  of  the  bladder,  it  is  necessary  that 
the  surgeon  should  be  provided  with  forceps  of 
different  lengths  and  shapes.  Mr.  Listen  recom- 
mends forceps  without  teeth,  but  lined  on  the 
inner  surface  of  the  blades  with  coarse  linen. 
This  prevents  the  stone  from  slipping,  and  there 
is  less  risk  of  chipping  it.  In  order  to  reduce  the 
weight  and  lessen  the  diameter  of  the  instrument 
when  a  stone  is  grasped,  Mr.  Coxcter  has  lately 
made  forceps  with  open  blades. 

As  the  use  of  the  staff  is  to' conduct  the  cutting 
instrinnent  along  its  groove  into  the  bladder,  at- 
tention should  be  paid  to  its  shape  and  length. 

The  staff  should  be  full-sized,  sufiiciently  long 
and  curved  to  enable  the  point  to  enter  fairly  one 
mch  at  least  beyond  the  neck  of  the  bladder. 

1  he  groove  of  the  staff  should  be  as  deep  as  is 
cm.8.5tent^  with  the  solidity  of  the  instrument. 
Ihe  curve  should  be  sufficiently  great  to  cause 
the  convex  portion  of  the  instrument  to  be  readily 
lelt  in  the  perineum  without  the  necessity  of 
depressing  the  handle,  but  the  portion  of  the  stall- 
beyond  the  curve  may  be  straight,  or  nearly  so  in 
order  to  facilitate  the  passage  of  the  cutting  'in- 


strument into  the  bladder.  The  assistant  en-, 
trusted  with  the  care  of  the  stafi'  should  hold  it 
firmly  with  the  handle  in  the  vertical  direction, 
and  the  plane  of  the  instrument  in  the  middle 
line.  The  direction  of  the  instrument  should  cor- 
respond as  closely  as  possible  to  the  natural  curve 
of  the  urethra;  and  there  is  no  necessity  either 
for  pressing  the  convexity  of  the  staff"  down  on 
the  middle  line  of  the  perineum  or  of  directing  it 
towards  the  left  ischium. 

Having  introduced  the  staff,  the  surgeon  em- 
ploys it  as  a  sound,  to  assure  himself,  onc.e  more, 
of  the  presence  of  stone  in  the  bladder.  The 
patient  is  then  secured  on  the  table  in  the  manner 
already  noticed,  and  the  surgeon,  seating  himself 
between  the  patient's  legs,  introduces  the  fore- 
finger of  the  left  hand  into  the  anus  to  ascertain 
that  the  gut  is  empty.  The  operation  is  now 
proceeded  with;  it  consists  of  several  acts  which 
succeed  each  other  in  a  given  order,  and  may  be 
described  separately.  These  are,  the  external  in- 
cision, the  division  of  the  membranous  part  of  the 
urethra,  the  division  of  tlie  prostate,  or  internal 
incision,  and,  finally,  the  extraction  of  the  stone. 

The  first  incisions  are  made  with  the  object  of 
enabling  the  surgeon  to  fix  his  cutting  instrument 
(whether  it  be  a  knife  or  gorget)  in  the  groove  of 
the  staflj  and  also  of  afl"ording  not  only  free  access 
to  the  bladder  but  a  ready  exit  for  the  stone. 

It  is  of  great  importance  that  these  incisions 
should  be  made  in  a  proper  manner. 

Having  fixed  the  staff  and  entrusted  it  to  an  . 
assistant,  the  surgeon  places  the  thumb  and  fore- 
finger of  the  left  hand  so  as  to  render  the  skin  of 
the  perineum  on  the  left  side  of  the  raphe'  tense 
In  doing  this  he  should  avoid  drawing  the  skin  up 
too  much,  for  if  this  be  done,  the  superior  angle  of 
the  wound  will  fall  too  low  after  the  completion  of 
the  operation. 

The  first,  or  external  incision  comprises  the  skin 
and  subjacent  fatty  tissues.  Some  operators  are  in 
the  habit  of  cutting  down  on  the  groove  of  the 
stall'  with  a  single  incision;  but  a  more  cautious 
method  is  preferable,  unless  in  cases  where  the 
perineum  is  very  shallow. 

The  direction  and  extent  of  this  external  inci- 
sion have  been  varied,  yet  the  principles  accord- 
ing to  which  we  should  be  guided  are  sufficiently 
simple.  The  surgeon  should  not  commence  it  too 
high  under  tlie  arch  of  the  pubes,  nor  too  low 
near  the  rectum;  nor  should  he  carry  it  too  ob- 
liquely towards  the  ramus  of  the  ischium.  With 
a  common  scalpel  an  incision  is  made  through  the 
integuments,  commencing  three  or  four  lines  from 
the  left  side  of  the  raphd,  about  an  inch  above  the 
level  of  the  anus,  and  continued  obliquely  down- 
wards and  outwards  until  it  ceases  a  little  below 
the  level  of  the  tuber  iscliii,  midway  between  it 
and  the  anu3. 

As  a  general  rule,  the  length  of  the  first  incision 
will  depend  on  the  size  of  the  perineum  and  the 
presumed  size  of  the  stone;  and  in  the  adult  sub- 
ject it  extends  from  three  to  throe  and  a  half 
inches. 

The  integuments  having  been  divided,  a  few 
rapid  touches  with  the  scalpel  now  likewise  divide 
the  lilt  and  the  transverse  muscles  of  the  perineum. 
The  index  finger  of  the  left  hand  is  now  passed 
into  the  wound  at  its  upper  angle,  between  the 
left  accelerator  urinre  and  erector  muscles.  Any 
resisting  tissues  and  the  fibres  of  the  levator  ani 
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are  cut  through,  so  th.at  the  operator  can  feel  the 
groove  of  the  staff  through  the  memhranoua  por- 
tion of  the  urethra. 

Having  distinctly  felt  with  his  nail  the  groove 
of  the  staff,  the  surgeon  passes  the  knife  along 
this  finger  and  the  nail  until  the  point  has  pene- 
trated the  membranous  portion  of  the  urethra  and 
come  into  contact  with  the  groove  of  the  stalF. 

When  the  knife  lias  entered  the  groove,  the 
operator  ascertains  by  a  slight  motion  of  the  point, 
that  it  remains  in  contact  with  the  staff.  Having 
assured  himself  of  this  important  matter,  he  makes 
a  small  incision  of  three  or  four  lines  in  length  into 
the  membranous  part  of  the  urethra.  Many 
distinguished  operators  complete  the  operation 
with  the  same  knife  which  serves  to  make  the 
first  incisions;  but  the  writer  thinks  it  more  safe 
to  employ  a  button-headed  bistoury,  and  hence 
the  necessity  of  making  the  small  incision,  just 
mentioned,  into  the  membranous  part  of  the 
urethra. 

Having  made  this  incision,  and  taking  care  to 
keep  the  nail  of  the  left  index  finger  well  in  the 
groove  of  the  staff,  the  surgeon  abandons  the  knife 
and  substitutes  for  it  a  button-headed  bistoury,  or 
Btraight-bladed  knife  armed  at  the  extremity  with 
a  button,  which  prevents  it  from  slipping  out  of 
the  groove  of  the  staff.  This  instrument  he 
directs  along  his  finger  to  the  groove  of  the  stafi^ 
and  then  fixes  the  button  in  the  groove. 

This  done,  the  knife  is  passed  steadily  onwards 
.until  it  reaches  the  end  of  the  groove  in  the  staff, 
dividing  the  deep  fascia,  the  muscular  fibres  be- 
tween its  layers,  a  small  portion  of  the  mem- 
branous part  of  the  urethra,  the  prostatic  portion, 
and  notching  obliquely  the  left  side  of  the  pro- 
state gland  itself.  In  making  this  internal  incision 
the  handle  of  the  bistoury  must  be  depressed  to- 
wards the  lower  angle  of  the  wound,  while  its 
cutting  edge  is  inclined  outwards  and  downwards 
in  the  line  of  the  external  incision,  the  edge  of 
the  bistoury  being  kept  in  such  a  manner  that  it 
never  deviates  from  the  angle  it  would  form  with 
the  ramus  of  tlie  ischium.  As  soon  as  the  bistoury 
enters  the  bladder  a  little  urine  commonly  esoapesi 
The  instrument  is  now  withdrawn,  exactly  in  the 
direction  of  the  external  wound,  after  which  the 
incisions  may  be  considered  as  being  completed. 

During  the  withdrawal  of  the  bistoury  or  knife 
no  tissues  are  divided  beyond  those  already  cut 
for  the  purpose  of  entering  the  bladder.  However, 
Mr.  Fergusson  advises,  if  the  stone  is  supposed  to 
be  of  considerable  magnitude,  that  the  blade 
should,  in  withdrawing  it,  be  carried  a  little  out 
of  the  gioove  so  as  to  increase  the  incision  of  the 
prostate. 

As  a  suflicient  opening  has  now  been  nmde  into 
the  bladder,  the  surgeon's  next  business  is  to  in- 
troduce the  forceps  and  extract  the  stone. 

The  left  index  finger  which  has  been  passed 
into  the  bladder,  following  the  knife,  serves  to 
guide  the  forceps  and  at  the  same  time  to  ascer- 
tain in  most  cases  the  position  or  the  size  of  the 
calculus.  Along  this  finger  the  closed  forceps, 
which  have  been  warmed  by  immersion  in  tepid 
water,  is  conducted  directly  on  the  stone.  The 
foreign  body  usually  lies  on  the  posterior  fundus 
of  tlie  bladder,  and  hence  the  handle  of  the 
forceps  is  to  be  somewhat  elevated,  while  the  in- 
strument is  being  opened,  and  one  of  the  blades 
is  slid  underneath  the  calculus.    The  blades  are 


then  closed  gently,  and  the  operator  proceeds  to 
extract  the  stone.  It  may  for  the  present  be  as- 
sumed, that  no  obstacle  exists  to  the  ready  extrac- 
tion of  the  calculus.  In  such  case  the  forceps  are 
withdrawn  slowly  in  the  direction  of  the  external 
wound,  the  instrument  being  moved  backwards 
and  forwards  so  as  to  dilate  tlie  parts  gently,  and 
being  brought  towards  the  lower  angle  of  the  ex- 
ternal wound  in  a  sweeping  direction,  so  as  to 
follow  the  axis  of  the  pelvis.  When  the  stone 
has  been  extracted,  the  bladder  must  be  carefully 
examined,  lest  any  fragment  or  other  urinary  con- 
cretion remain  behind,  for  which  purpose  the 
searcher  may  be  employed  with  advantage. 

The  operation  of  lithotomy  may  be  considered 
as  completed  at  this  stage.  The  late  Mr.  Listen, 
whose  example  the  surgeons  of  University  College 
Hospital  still  follow,  was  in  the  habit  of  introduc- 
ing a  gum  elastic  tube  through  the  wound  into  the 
bladder,  with  a  view  of  favouring  the  flow  of  urine 
and  preventing  its  infiltration;  but  the  use  of  this 
tube  has  not  been  generally  adopted,  and  Mr. 
Fergusson  states  that  it  may  be  dispensed  with 
altogether. 

Many  modern  operators,  as  it  has  been  already 
observed,  following  the  example  of  Cheselden, 
employ  the  same  knife  during  every  stage  of  the 
incisions;  hence,  when  the  external  incisions  have 
been  completed  by  the  division  of  the  membranous 
portion  of  the  urethra,  the  knife  is  not  withdrawn, 
but  its  handle  is  slightly  depressed  and  the  blade 
is  carried  onwards  until  the  point  is  stopped  by 
the  closed  end  of  the  stafi:'  in  the  cavity  of  the 
bladder.] 

Mr.  Allan,  who  is  a  strenuous  advocate  for 
using  the  knife  instead  of  the  gorget,  directs  us, 
after  laying  bare  the  urethra  and  bringing  the 
staff  so  as  to  form  a  right  angle  with  the  patient's 
body,  to  feel  that  the  instrument  is  fairly  lodged 
in  the  bladder.  The  operator  is  to  use  the  fore- 
finger of  his  left  hand  as  a  director  in  feeling  for 
the  groove  in  the  staff  and  in  distinguishing  the 
prostate  gland,  and  with  this  finger  he  is  to  de- 
press the  rectum  and  direct  the  deeper  part  of  his 
dissection.  Feeling  the  gland  with  the  point  of 
the  forefinger  of  the  left  hand  and  the  groove  of 
the  staff  in  the  upper  part  of  the  wound,  the  as- 
sistant is  desired  to  steady  his  hand,  and  the 
operator,  holding  his  knife  as  he  does  a  writmg 
pen,  his  fingers  an  inch  and  a  half  from  the  point, 
turns  up  its  edge  towards  the  staff,  and  strikes  its 
point  through  the  membranous  part  of  the  urethra 
into  its  groove,  half  an  incli  before  the  prostate 
gland.  He  now  turns  the  back  of  the  knife  to 
the  staff,  slides  it  a  little  backwards  and  forwards 
in  the  groove,  that  ho  may  be  sure  it  has  fairly 
entered;  then  shifts  the  forefinger  with  which  he 
guides  the  incision,  places  it  under  tlie  knife,  and 
always  keeps  it  before  its  point,  so  as  to  prevent 
the  rectum  from  being  wounded;  he  then  late- 
ralizes  the  knife,  enters  the  substance  of  the  pro- 
state, is  conscious  of  running  the  scalpel  through 
its  solid  and  fleshy  substance,  and  judges  by  the 
finger  of  the  extent  of  the  incision  which  he  now 
makes.  The  urine  flows  out;  he  slips  his  finger 
into  the  opening,  withdraws  the  scalpel,  and  giyes 
it  to  an  assistant,  who  hands  him  the  forceps  wliich 


he  passes  into  the  bladder,  using 
his  left  hand  which  is  still  within  the  wound,  as  a 
conductor.  The  forceps  instantly  encounter  he 
staff,  which  serves  to  conduct  them  safely  into  the 


the  forelinger  of 
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bladder,  while  the  finger  guides  them  through  the 
wound,  &e."  (Alian  on  Lithotomy,  p.  48,  Edinb., 
1808.) 

The  staff  used  by  Mr.  Listen  ia  of  large  size, 
and  deeply  grooved  betwixt  the  lateral  and  convex 
aspects.  "This instrument,"  (he  observes)  "  is  easily 
felt  after  the  first  incision,  aud  the  urethra  opened 
upon  it.  It  is  hooked  against  the  symphysis  and 
entrusted  to  an  assistant,  with  directions  to  main- 
tain the  position  steadily  from  first  to  last;  neither 
to  turn  it  so  as  to  bulge  in  the  perineum,  nor  to 
depress  the  handle  as  the  knife  enters  the  bladder; 
the  surgeon's  left  hand  is  thus  at  liberty  to  guide 
the  knil'e  and  guard  important  parts  from  danger." 
The  knife  "  is  then  entered  pretty  deeply  into  the 
perineum,  about  an  inch,  more  or  less,  behind  the 
scrotum,  and  it  is  made  to  cut  downwards  and 
outwards  through  the  skin  and  superficial  fascia, 
in  a  line  about  midway  between  the  tuberosity  of 
the  ischium  and  the  anus,  and  beyond  that  orifice, 
towards  the  sacro  ischiatic  ligament. 

"  The  forefinger  of  the  left  hand  is  then  placed 
in  the  bottom  of  the  wound,  about  its  middle,  and 
directed  upwards  and  forwards.     Any  fibres  of 
the  transverse  muscle,  or  of  the  levator  of  the 
anus,  that  offer  resistance,  are  divided  by  the 
knife,  its  edge  being  turned  downwards.  The 
finger  passes  readily  through  the  loose  cellular 
tissue,  but  is  resisted  by  the  deep  fascia,  imme- 
diately anterior  to  which  the  groove  of  the  staff 
can  be  felt  not  thickly  covered."  [The  anatomy  of 
this  oft-quoted  passage  is  somewhat  faulty,  inasmuch 
as  the  fibres  of  the  levator  ani  are  said  to  be  divided 
before  the  deep  fascia  is  reached,  whereas  that  muscle 
is  situated  altogether  beneath  the  deep  perineal  fas- 
cia.]   "  The  point  of  the  instrument  is  slipped  along 
the  nail  of  the  finger,  and,  guided  by  it,  is  entered, 
the  back  still  directed  upwards,  into  the  groove  at 
this  point.    The  finger  all  along  is  so  placed  as  to 
depress  and  protect  as  much  as  possible  the  coats 
of  the  rectum;  and  the  same  knife  pushed  for- 
wards is  made  to  divide  the  deep  fascia,  the 
muscular  fibres  within  its  layers,  a  very  small 
portion,  not  more  than  two  lines,  of  the  urethra, 
anterior  to  the  apex  of  the  prostate,  together 
with  a  part  of  the  prostatic  portion  of  the  canal, 
and  the  gland  to  a  very  limited  extent."  Ac- 
cording to  Mr.  Listen's  views,  the  external  in- 
cision should  be  free,  but  the  internal  one  very 
limited  indeed,  not  extending  beyond  seven  lines 
from  the  urethra  downwards  and  outwards.  The 
object  of  this  is  not  to  interfere  with  the  reflection 
of  the  ileo  vesical  or  pelvic  fascia,  from  the  sides 
of  the  pelvis  over  the  base  of  the  gland  and  side 
of  the  bladder.     "  If  this  natural  boundary  be- 
twixt the  external  and  internal  cellular  tissue  is 
broken  up,  there  is  scarcely  a  possibility  of  pre- 
venting infiltration  of  urine,  which  must  almost 
certainly  prove  fatal.    The  prostate  and  tissues 
around  the  neck  of  the  bladder  are  very  clastic 
and  yielding,  so  that  without  much  solution  of  their 
continuity,  by  a  very  slight  incision  and  without 
the  least  laceration,  the  opening  can  bo  so  dilated 
as  to  admit  the  forefinger  readily;  still  further,  the 
forceps  can  be   introduced  upon  it  as  a  guide 
and  removed,  along  with  a  stone  of  considerable 
dimensions,  say  from  3  inches  to  nearly  S  inches 
in  circumference  in  one  direction  and  from  4  to  6 
in  the  largest.    The  finger  follows  the  knife,  which 
13  then  withdrawn,  and  the  position  and  volume  of 
the  stone  can  be  at  once  distinctly  ascertained  in 
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the  greater  number  of  cases."  If  the  prostate  be 
■igid  or  very  large,  or  the  patient  very  corpulent. 


Mr.  Listen  conceives  that  it  may  sometimes  be 
expedient,  after  dividing  the  membranous  and 
prostatic  portions  of  the  urethra,  to  dilate  gently 
with  a  blunt  gorget,  as  practised  by  the  late  Mr. 
Martineau,  Sir  B.  Brodie,  and  Mr.  Dalrymple,  of 
Norwich.  (See  Practical  Stirqery,  2nd  Edit.  p. 
441.)  ^ 
Mr.  Listen's  use  of  the  elastic  gum  tube  after 
the  operation  has  been  already  noticed.  This  is 
not  now  commonly  employed  in  London,  and  is 
strongly  reprobated  by  M.  Velpeau.  {Nouv.  Elan. 
deMed.  Operaioire,  t.  iii.,  p.  775.) 

In  operating  with  a  scalpel,  one  with  a  longish 
blade  or  handle  will  be  found  more  convenient 
than  a  common  one  on  account  of  the  depth  of 
the  parts  requiring  division,  especially  in  adults 
and  fat  subjects. 

[The  manner  of  holding  the  knife  during  the 
deep  incision  has  been  much  discussed,  especially 
since  the  death  of  Mr.  Listen.  Upon  this  point 
Mr.  Erichsen  remarks  that,  "  he  believes  it  signi- 
fies little  how  the  handle  of  the  instrument  is  held 
between  the  sm-geon's  fingers,  provided  the  edge  is 
never  turned  upwards,  but  is  always  kept  well 
lateralised  and  the  point  steadily  pressed  into  the 
groove  of  the  staff.  Provided  a  surgeon  knows 
what  he  is  about,  he  may  safely  hold  his  knife  as 
best  suits  his  own  convenience." 

Hence  the  knife  may  be  held  in  the  first  posi- 
tion (as  a  pen)  or  witli  the  handle  of  the  instru- 
ment under  the  hand,  while  the  index  finger  rests 
on  the  back  or  side  of  the  blade.  The  latter  is 
the  position  recommended  by  Mr.  Fergusson,  and 
the  one  probably  adopted  by  Mr.  Listen  when  his 
experience  became  matured.] 

Lilliotomy  ivith  a  straight  Staff, —  I  would  next 
beg  the  attention  of  surgeons  to  the  modification 
in  the  manner  of  performing  Cheselden's  opera- 
tion, proposed  by  Mr.  Ke}',  and  executed  with  a 
staff  of  nearly  a  straight  form  and  a  scalpel  that 
has  a  slightly  convex  back  near  its  point,  in  order 
that  it  may  run  with  more  facility  in  the  groove 
of  the  staft'. 

[The  staft"  used  by  Mr.  Key  was  straight  to 
within  about  an  inch  of  its  extremity,  where  it 
was  slightly  turned  upwards,  in  order  that  the 
point  might  not  be  liable  to  be  caught  in  the 
prostate  gland,  or  in  some  accidental  fold  of  the 
bladder  ;  but  the  knil'e  was  never  intended  to  be 
introduced  so  far  as  to  reach  the  curved  part  of  the 
instrument.  The  form  of  the  ordinary  staft^  says 
Mr.  Key,  has  always  appeared  to  me  to  present 
the  greatest  difficulty  in  executing  the  operation 
on  the  true  principles  of  lateral  lithotomy.  At 
the  part  where  it  serves  the  purpose  of  a  director 
it  is  curved — a  form  certainly  least  adapted  to 
convey  a  cutting  instrument  in  safety  where  the 
eye  of  the  operator  cannot  follow  it — while  the 
straight  instrument,  besides  being,  in  this  respect, 
greatly  superior  to  the  curved  one,  has  the  further 
groat  advant'ige  of  allowing  the  surgeon  to  turn  the 
groove  in  any  direction  he  may  wish.  Thus,  be- 
fore carrying  the  knife  into  the  prostate,  the  groove 
which  has  been  held  downwards  for  the  first  inci- 
sion may  be  turned  in  any  oblique  line  towards 
the  patient's  left  side  that  the  operator  may  think 
preferable  for  the  division  of  the  prostate.  Mr. 
Key's  mode  of  conducting  the  operation  was  as  fol- 
lows :  An  assistant  holding  the  staff,  with  the 
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handle  somewhat  inclined  towards  the  operator, 
the  external  incision  of  the  usual  extent  is  made 
with  the  knife  until  the  groove  is  opened,  and  the 
point  of  the  knife  rests  fairly  in  the  director  ;  the 
point  being  then  kept  steadily  against  the  groove, 
the  operator  with  his  left  hand  takes  the  handle 
of  the  staff,  and  draws  it  downwards,  keeping  Ids 
right  hand  fixed  ;  then,  with  an  easy  and  simul- 
taneous movement  of  both  hands,  the  groove  of 
the  director  and  tlie  edge  of  the  knife  are  to  be 
turned  obliquely  towards  the  patient's  left  side  : 
the  knife  having  the  proper  bearing  is  now  ready 
for  the  section  of  the  prostate  ;  at  this  time  the 
operator  should  look  to  the  exact  line  the  director 
takes,  in  order  to  carry  the  knife  safely  and  slowly 
along  the  groove,  which  may  now  be  done  without 
any  risk  of  the  point  slipping  out.  The  knife  may 
then  either  be  withdrawn  along  the  director,  or  if 
it  is  thought  necessary,  the  parts  may  be  further 
dilated  with  it  as  it  is  being  withdrawn.  Having 
delivered  the  knife  to  an  assistant,  the  operator 
takes  the  staff  in  his  right  hand,  and,  passing  the 
forefinger  of  his  left  along  the  staff  through  the 
opening  in  the  prostate,  withdraws  the  staff,  and, 
exchanging  it  for  the  forceps,  passes  the  latter  upon 
liis  finger  into  the  cavity  of  the  bladder.  (On 
i/ie  Section  of  the  Prostate  Gland  in  Litltoiomy, 
p.  28.    London,  1824.) 

Mr.  James  Lane  is  an  advocate  for  the  use 
of  Mr.  Key's  straight  staff',  and  has  repeatedly 
operated  with  it  in  St.  Mary's  Hospital  with  suc- 
cess. He  thinks,  however,  that  the  pattern  of  Mr. 
Key's  staff  is  faulty  in  the  circumstance  of  the 
groove  being  continued  on  into  the  curved  part 
near  the  point,  and  in  its  ceasing  gradually,  in- 
stead of  abruptly,  or  by  a  stop.  It  is  important 
that  the  groove  should  terminate  before  the  curve 
commences,  and  that  it  should  cease  abruptl}',  in 
order  that  there  may  be  no  danger  of  the  knife 
passing  beyond  the  groove.  Without  this  it  is 
quite  possible,  especially  in  an  empty  bladder, 
that  the  point  of  the  knife  might  pass  out  at  the 
end  of  the  groove  and  penetrate  the  opposite  wall 
of  the  bladder.  The  staff  may  with  advantage 
be  curved  at  its  extremity  for  an  inch  or  rather 
more  into  a  form  approaching  that  of  the  ordi- 
nary lithotrite  ;  it  is  then  well  adapted  for  being 
used  as  a  sound,  and  the  operator  has  no  diffi- 
culty in  satisfying  himself  that  it  has  been  pro- 
perly passed  into  the  bladder.  The  difficulty  in 
employing  it  as  a  sound,  and  the  fear  that  the 
point  may  not  have  fairly  entered  the  bladder,  or 
may  slip  out  of  it  during  the  progress  of  the 
operation,  are  the  principal  objections  which  have 
been  urged  against  the  straight  staff,  and  by  this 
modification  of  its  form  both  these  objections  are 
removed. 

During  tlie  first  part  of  the  operation  the  stall 
must  be  held  by  the  assistant,  not  perpendicu- 
larly, as  when  the  curved  instrument  is  used, 
but  inclined  towards  the  operator  at  an  angle  of 
about  45°  with  the  patient's  bod)'.  When  he 
has  opened  the  urethra,  the  operator  himself 
takes  the  handle  of  the  staff  ni  his  left  hand 
and  depresses  it  still  further  before  he  com- 
mences his  deep  incision.  By  thus  firmly  de- 
pressing the  handle,  the  point  of  the  staff,  and 
with  it  the  prostate  and  neck  of  the  bladder  are 
raised  in  a  corresponding  degree  and  are  lilted 
away  from  the  rectum,  the  danger  of  wounding 
which  is  consequently  much  diminished.  Still 


further  safety  to  the  surrounding  parts  may  be 
obtained  by  the  operator  pressing  his  knife  firmly 
against  the  staff  while  he  is  making  his  incision, 
so  as  to  carry  both  staff  and  prostate  upwards  and 
towards  the  right  pubic  ramus. 

By  having  the  staff  in  his  own  hand  while  he 
is  using  the  knife,  the  surgeon  obtains  a  feeling  of 
consent  and  security  in  the  movement  of  the  two 
instruments  which  can  never  be  obtained  while 
one  of  them  is  in  the  hands  of  another  individual. 
The  straight  staff  is  admirably  adapted  for  chil- 
dren ;  but  Mr.  J.  Lane  states  that  he  lias  used 
it  with  perfect  facility  in  an  adult  of  advanced 
.age  witli  a  greatly  enlarged  prostate. 

The  sole  objection  which  can  be  urged  against 
the  straight  staff,  he  thinks,  is  that  it  does  not 
afford  the  same  support  to  the  first  incision,  and 
the  groove  is  not  so  easily  exposed.  The  urethra 
is  further  from  the  surface,  and  the  operator  must 
therefore  take  care  not  to  open  it  too  far  forwards, 
and  in  doing  so  to  wound  the  bulb.  A  very  little 
care  and  practice  will  enable  him,  by  directing  his 
knife  deeply  towards  the  apex  of  the  prostate,  at 
the  moment  of  opening  the  urethra,  to  avoid  this 
error.    (See  Lancet,  Feb.  11,  1865.) 

Rectangular  Staff. — Dr.  Buchanan,  of  Glasgow, 
called  attention,  in  1847,  to  the  advantages  of  em- 
ploying a  staff  of  rectangular  form,  the  angle  being 
placed  about  three  inches  from  the  extremity  of  the 
instrument,  and  tlie  part  beyond  the  angle  being 
deeply  grooved  at  the  side,  not  on  the  under  sur- 
face. This  is  introduced  into  the  urethra,  and  by 
means  of  the  left  forefinger  in  the  rectum,  the  angle 
is  made  to  correspond  in  situation  with  the  apex 
of  the  prostate,  so  that  the  gland  can  be  felt  just 
beyond,  between  the  finger  and  the  staff" ;  the 
latter  being  well  depressed,  the  angle  is  brought 
near  to  the  surface,  and  is  readily  felt  in  the  peri- 
neum. The  staff  is  then  carefully  maintained  in 
this  position  by  an  assistant  ;  the  operator,  keep- 
ing his  finger  still  in  the  rectum,  enters  a  bistoury 
opposite  this  angle  of  the  staff,  and  therefore  im- 
mediately in  front  of  the  anus  ;  he  holds  it  in  his 
right  hand  with  the  palm  upwards,  the  blade  hori- 
zontal, and  its  edge  directed  to  his  right  ;  and  he 
pushes  it  straight  into  and  along  the  groove  as  far 
as  the  stop  at  its  extremity.  He  thus  enters  the 
bladder  at  once,  taking  care  to  keep  the  blade 
parallel  with  the  horizontal  or  grooved  portion  of 
the  staff  throughout  the  whole  of  the  thrust. 
Next  he  withdraws  the  bistoury  slowly,  and  as 
he  does  so  cuts  outwards  and  downwards  a  dis- 
tance rather  more  than  equal  to  another  breadth 
of  his  blade,  and  then  directly  downwards  to  the 
same  extent,  describing  in  this  manner  a  curved 
line  equal  to  about  one-fourth  of  a  circle  round 
the  upper  and  left  side  of  the  rectum,  in  which 
his  finger  still  remains.  The  above  description  is 
quoted  from  Mr.  H.  Thompson's  "  Lectures  on 
Lithotomy."  It  is  from  a  French  account,  for- 
warded to  Mr.  Thompson  by  Dr.  Buchanan,  no 
English  version  of  it  having  been  previously  pub- 
lished.   (See  iMHCct,  vol.  i.  18b'2,  p.  219.) 

Mr.  Hutchinson  has  proposed  the  use  of  a 
rectangular  staff  differing  from  Mr.  Buchanan  s  in 
being  tubular,  and  thus  combining  the  catheter  with 
the  staff.  , 

The  advantages  claimed  for  the  rectangular 
staff  are  that  the  urethra  may  be  opened  with  more 
precision  at  the  point  required,  i.e.  just  in  front  of 
the  prostate,  and  that  the  grooved  part  of  the  in- 
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strument  being  straight,  instead  of  curved,  the 
knife  can  be  passed  on  into  the  bladder  with 
greater  facilit}',  and  with  less  danger  of  accident 
from  its  slipping  out  of  the  groove.  It  has,  how 
ever,  the  disadvantage  of  being  more  difHcult  of 
introduction,  and  when  introduced  it  is  not  rca 
dil)'  available  for  tlie  purposes  of  a  sound  in  con- 
sequence of  its  very  restrained  raobilitj'.  The 
advantages  believed  by  Mr.  Hutchinson  to  be 
possessed  by  his  instrument  in  respect  of  its 
being  a  catheter  as  well  as  a  staff  are,  that  as 
urine  may  be  allowed  to  flow  through  it,  there 
can  never  be  the  slightest  doubt  as  to  whether  or 
not  it  is  in  the  bladder  ;  and  that  it  saves  the 
trouble  of  using  two  instruments — one  to  inject 
the  bladder,  and  the  other  to  cut  upon. 

On  the  subject  of  lithotomy  accidents,  Mr. 
Hutchinson  states  that  he  was  acquainted  with 
no  less  than  eleven  instances  connected  with  the 
first  step  of  the  operation.  In  six  cases  the  knife 
slipped  out  of  the  groove  of  the  staff;  in"  one  case 
the  point  of  the  staff  had  not  quite  entered  the 
bladder;  in  one  case  the  point  had  passed  between 
the  urethra  and  the  rectum  ;  in  another  case  the 
point  of  the  staff'  became  engaged  in  an  old  false 
passage  ;  and,  finallj-,  in  two  cases  the  knife  es- 
caped from  the  staff,  although  the  latter  had  fairly 
entered  the  bladder.  {Proceedings  of  Med.  CUr. 
Soc.  1857,  vol.  i.  p.  41.)] 

That  the  performance  of  lithotomy  with  a  knife, 
when  the  operator  has  the  assistance  of  a  proper 
staff,  cannot  be  very  difficult,  may  be  inferred  from 
the  fact  that,  under  peculiar  circumstances,  litho- 
tomy has  been  performed  even  without  the  aid  of 
a  staff  at  all. 

In  the  spring  of  1814,  when  at  Oudenbosch,  in 
Holland,  I  was  requested  by  Sergeant  Ryan,  of 
the  1st  Foreign  Veteran  Battalion,  to  see  his  little 
boy,  about  four  years  old,  who  was  troubled  with 
symptoms  which  made  me  immediately  suspect 
that  there  was  a  stone  in  the  bladder.  As  I  bad 
no  sound,  I  introduced  a  small  silver  catheter, 
which  distinctly  struck  against  a  calculus.  With- 
out taking  the  instrument  out  again,  I  determined 
to  perform  lithotomy  with  a  common  scalpel.  In- 
deed, r.o  other  mode  could  be  adopted,  as  we  had 
neither  staff',  gorget,  nor  lithotomy  instruments  of 
any  kind.  After  making  the  external  part  of  the 
incision  in  the  common  way,  I  found  that  the 
catheter  afforded  me  no  guidance.  I  therefore 
withdrew  it,  and  dissected  deeply  by  the  side  of 
the  prostate  gland  till  the  forefinger  of  my  left 
hand  passed  rather  beyond  it.  Tlie  scalpel  was 
then  plunged  into  the  bladder  behind  this  gland, 
nnder  the  guidance  of  my  left  forefinger,  and  with 
the  edge  turned  towards  the  urethra.  The  neces- 
sary division  of  the  prostate  and  neck  of  the 
bladder  was  then  made  by  cutting  inwards  and 
tipwards  in  the  direction  of  the  rest  of  the  wound. 
With  a  small  pair  of  ordinary  dressing  forceps,  a 
calculus,  rather  larger  than  tlie  end  of  the  thumb, 
was  easily  extracted.  This  operation  was  per- 
formed at  the  Military  Hospital,  in  the  presence 
of  Dr.  Shanks,  of  the  .5Gth  Regiment,  and  several 
other  medical  officers.  Not  a  single  bad  symptom 
ensued,  although  the  army  unexpectedly  moved 
into  the  field  three  days  afterwards,  and  the  child 
travelled  about  for  some  time  in  a  baggage  cart  in 
an  exposed  and  neglected  state.  The  little  boy 
completely  recovered. 
[The  modern  French  operation  with  the Litholome 
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cachf.  may  be  now  described.  It  is  a  modification 
oi  that  invented  by  Frere  Come. 

The  patient  being  placed  in  tlie  usual  manner. 


the  first  incision  is  made  with 


a  convex  bistomy. 


commencing  at  the  raphe,  a  little  above  the  level  of 
the  anus,  and  terminating  at  the  middle  point  of  a 
line  drawn  I'rom  the  anus  to  the  tuber  ischii.  The 
parts  subjacent  to  the  skin  are  now  divided  suc- 
cessively, and  the  index  finger  of  the  left  hand 
is  passed  to  the  bottom  of  the  wound  until  the 
groove  of  the  staff'  is  felt.  The  point  of  a  straight 
bistoury  is  now  directed  along  the  nail  of  the  finger 
to  the  groove  of  the  staff,  and  when  the  surgeon 
has  assured  himself  that  it  is  well  fixed  in  the 
groove,  he  applies  the  extremity  of  the  left  index 
finger  lightly  ,  to  the  back  of  the  bistour)^,  while 
with  the  right  hand  he  raises  the  handle  of  the 
cutting  instrument,  and  then  depresses  it  so  as  to 
make  it  describe  an  arc  of  a  circle  on  the  point 
which  remains  immoveable. 

The  object  of  this  motion  is  to  divide  a  few 
lines  of  the  membranous  part  of  the  urethra. 
The  groove  of  the  staff  being  now  laid  bare,  the 
left  index  finger  returns  to  its  former  position  on 
the  edge  of  the  staff,  and  acts  as  a  guide  to  the 
lithotome  cache,  which  is  introduced  exactly  in  the 
same  way  as  the  bistour3^  Having  ascertained 
that  the  button  of  the  lithotome  is  engaged  in  the 
groove  of  the  staff,  the  operator  now  seizes  this 
latter  in  his  left  hand  and  raises  the  handle  until 
the  concave  portion  is  applied  under  the  pubic 
arch;  he  then  pushes  the  lithotome  from  below 
upwards  so  as  to  create  a  certain  space  or  dis- 
tance between  the  staff  and  the  lower  wall  of  the 
urethra;  and  while  the  instrument  is  being  ad- 
vanced, the  handle  of  the  staff  is  gradually  low'ered. 
In  this  way  the  lithotome  is  advanced  until  the 
button  is  arrested  by  the  groove  of  the  staff',  which 
is  closed  near  its  extremity  in  the  bladder.  The 
lithotome  is  now  removed  from  the  staff,  and  used 
as  .a  sound  to  determine  the  position  of  the  stone 
while  the  staff'  is  withdrawn.  The  operation  is 
completed  during  the  withdrawal  of  the  lithotome. 
The  surgeon  presses  its  handle  against  the  right 
pubis,  taking  care  that  the  end  of  the  lithotome 
projects  by  a  couple  of  lines  at  least  beyond  the 
neck  of  the  bladder;  he  then  turns  his  instrument 
in  such  a  way  that  the  incision  about  to  be  made 
shall  correspond  exactly  to  the  direction  of  the  ex- 
ternal incision;  at  the  same  time  he  presses  the 
lithotome  with  his  left  hand  against  the  pubis  to 
prevent  any  change  of  direction.  Having,  in  the 
next  place,  pressed  the  spring  and  brought  out 
the  blade  to  the  extent  which  he  has  deemed  sufli- 
cient,  lie  withdraws  the  lithotome  in  a  horizontal 
direction.  As  soon  as  the  cessation  of  resistance 
tells  him  that  the  prostate  has  been  divided  he 
lowers  the  handle  and  continues  to  withdraw  the 
instrument,  thus  completing  the  division  of  the 
soft  parts. 

The  most  difiicult  step  in  this  operation  is  un- 
questionably the  withdrawal  of  the  lithotome. 
The  instrument  should  be  withdrawn  in  a  per- 
fectly horizontal  direction  :  if  the  handle  bo  raised 
there  is  the  risk  of  wounding  the  fundus  of  the 
bladder;  if  it  be  depressed  too  much,  the  internal 
incision  is  too  small;  while  deviations  outwards  or 
backwards  expose  us  to  the  danger  of  woundinir 
the  perineal  arteries  or  the  rectum. 

To  avoid  these  accidents,  which,  according  to 
M.  Ndlaton,  nre  not  very  rare,  Boyer  recommenda 
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that  the  internal  incision  should  take  a  transverse 
direction.  To  effect  this,  instead  of  pressing  the 
lithotome  against  tlie  pubis,  he  pressed  it  on  the 
lower  side  of  the  neck  of  the  bladder,  so  that  the 
blade  was  turned  nearly  outwards,  and  in  this 
direction  he  withdrew  it.  (Nelaioii,  Siemens  clc 
Pathol  Chir.  t.  V.  p.  226,  227.    Paris,  1859.)] 

Sabatier  observes,  that  Frere  Gome's  method 
possesses  all  the  advantages  of  the  lateral  opera- 
tion, besides  being  more  easy  than  Cheselden's 
plan,  and  most  of  the  other  modes  subsequently 
proposed,  for  cutting  the  prostate  gland  and  orifice 
of  the  bladder  with  perfect  smoothness  and  to  a 
sufficient  extent  to  allow  the  calculus  to  be  re- 
moved without  laceration  of  the  parts.  {Mtd. 
Optratoire,  t.  iii.  p.  199.) 

Several  objections  have  been  urged  against  the 
use  of  the  lithotome  cache. 

1.  Frere  Come  made  his 'incision  too  high,  so 
that  an  extravasation  of  urine  in  the  scrotum  fol- 
lowed some  of  his  operations ;  but  the  above 
method  of  operating  is  free  from  any  objection  of 
this  kind. 

2.  Some  surgical  writers  insist  on  the  danger 
of  cutting  the  bladder  too  extensively  with  the 
lithotome. 

3.  The  arteria  pudica  profunda  and  the  rectum, 
which  some  authors  conceive  to  be  endangered, 
must  always  be  in  absolute  safety,  if  the  edge  of 
the  knife  of  the  lithotome  be  turned  in  the  direc- 
tion above  recommended. 

When  I  was  in  Paris  in  1!!15,  I  saw  Dr. 
Souberbielle  operate  very  skilfully  with  the  litho- 
tome cache.  A  stone  of  considerable  size  was 
extracted  from  a  gentleman,  who  was,  I  should 
think,  not  less  than  70.  No  apprehensions 
Avere  entertained  of  ill-success,  as  I  understood 
that  this  operator  hardly  ever  lost  a  patient. 

M.  Roux,  when  he  visited  England,  seems  not 
to  have  been  informed  that  at  the  Westminster 
Hospital  the  lithotome  cache  had  been  commonly 
employed  for  many  years  past.  It  was  sometimes 
used  at  Guy's  Hospital  by  Sir  A.  Cooper,  and  it  is 
a  favourite  instrument  with  my  friend  Mr.  Keate. 


[The  lateral  operation  with  the  beaked  knife, 
such  as  it  has  been  described,  is  the  one  which 
the  writer  would  recommend  as  the  standard 
method.  But  many  writers  of  authority  recom- 
mend other  methods  and  certain  modifications, 
which  must  be  described  likewise. 

Indeed,'  it  will  be  found  in  practice  that  hardly 
any  two  operators  follow  the  same  method  pre- 
cisely from  the  beginning  to  the  termination  of 
the  operation.  Each  has  his  own  improvement  or 
modification,  the  most  important  of  which  I  now 
proceed  to  notice. 

The  length  of  the  external  incision  will  be 
modified  according  to  the  size  of  the  perineum, 
and,  generally  speaking,  extends,  in  the  ud'dt, 
from  three  to  three  and  a  half  inches.  "  The 
line  (as  Mr.  Thompson  observes)  is  somewhat 
differently  taken  by  different  operators.  Nearly 
all  agree  to  commence  a  little  to  the  lelt  of  the 
raph^,  but  not  so  in  regard  to  the  distance  in 
front  of  the  anus.  Thus,  Mr.  Fergusson  dn-ects 
that  it  should  commence  an  inch  and  three-quar- 
ters in  front;  Mr.  Erichsen,  an  inch  and  a  half; 
Sir  B.  Brodie,  Mr.'  Stanley,  and  Mr.  Skey  advise 
an  inch  and  a  quarter;  while  Mr.  Coulson  and  Dr. 
Keith  (of  Aberdeen)  direct  that  it  sliould  com- 
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mence  at  one  inch  only  in  advance.  The  latter 
attaches  considerable  importance  to  this  point,  and 
argues  in  its  favour  at  some  length.  Mr.  Crichton 
made  his  incisions  always  low — I  infer  from  his 
notes,  at  about  the  last-named  point.  It  is  quite 
clear  also  that  Cheselden  himself  commenced  not 
more  than  one  inch  in  advance  of  the  anus.  The 
directions  given  by  other  well-known  operators 
are  not  expressed  in  precise  terms,  and  on  this 
accoimt  they  are  not  quoted."  (^Lancet,  Feb.  22, 
1862,  p.  194.) 

Now,  as  it  appears  that  nearly  all  advise  an 
external  incision  of  about  the  same  length — that 
is,  of  three  inches,  or  thereabouts,  for  an  adult 
patient — it  follows  that  the  situation  of  the  open- 
ing relatively  to  the  pubic  arch  and  to  the  bl.idder 
must  differ,  and  somewhat  materiallj'.  This  dis- 
crepancy has  sometimes  been  the  source  of  per- 
plexity to  the  student ;  although  it  is  true  that, 
where  the  incisions  are  commenced  high  up  the 
skin  only  is  cut  at  first,  and  where  they  are  low 
the  knife  is  made  to  penetrate  deeply  at  once,  so 
that  in  any  case  the  deepest  part  of  the  incision  is 
made  into  the  hollow  between  the  accelerator  and 
the  erector  penis  muscles,  just  beneath  and  outside 
the  bulb  of  the  urethra.  Nevertheless,  I  believe 
it  is  the  safer  practice  to  err  (if  it  be  an  error)  by 
placing  the  incision  too  low  rather  than  too  high. 

The  low  incision  avoids  the  bulb  and  the  artery 
leading  thereto;  it  enters  the  urethra  in  the  mem- 
branous portion,  or  just  at  the  apex  of  the  pro- 
state; and  it  places  the 'axis  of  the  v.'ound  in  its 
best  relation  to  the  pubic  arch — that  is,  as  far  as 
possible  from  that  unyielding  boundary  of  the 
perineal  space.  It  thus  affords  room  for  removing 
a  large  stone,  and  lessens  the  chance  of  bruising 
the  neck  of  the  bladder,  with  its  external  cellular 
relations,  in  the  act  of  extraction. 

Mr.  Samuel  Smith,  of  Leeds,  whose  clinical 
observations  on  the  subject  of  lithotomy  will  well 
repay  perusal,,  introduces  the  left  forefinger  into 
the  anus,  and  places  the  extremity  of  it  on  the 
apex  of  the  prostate.  He  enters  the  knife  a  few 
lines  to  the  left  of  the  raphe',  about  three-quarters 
of  an  inch  below  the  termination  of  the  scrotum, 
aiming  towards  the  apex  of  the  prostate,  but  re- 
membering that,  although  the  finger  is  placed  m 
the  rectum  touching  the  apex  to  give  an  nidica- 
tion  where  that  is  to  be  found,  it  is  still  placed  as 
a  sentinel  on  guard  over  the  rectum.  (See  Dnt. 
Med.  Joiirn.,  Jan.  1869.)  ^ 

Mr.  Skey  and  some  other  surgeons  advise  "  the 
knife  to  be  pushed  straight  backw.irds  at  once  into 
the  groove  of  the  staff"  {Op.  Surg.,  London, 
1850,  p.  550)  ;  that  is  to  say,  cutting  on  the 
groove  from  the  skin  to  the  urethra  with  a  single 
incision;  but  even  the  most  practised  operator 
might  find  such  a  proceeding  difficult;  and  it  will 
be  more  prudent  to  make  way  by  a  few  rapid  touches 
of  the  scalpel.  .  , 

Mr.  Skey  recommends  the  use  of  a  staff  witii 
an  increased  convexity  at  the  part  corresponding 
to  the  perineum,  to  facilitate  the  exposure  of  the 
groove,  but  straight  beyond  the  curve  to  the  point, 
10  facilitate  the  transmission  of  the  knife  onwards 
into  the  bladder.  Mr.  Skey  holds  the  statl  >n  fns 
left  hand  while  he  is  making  the  deep 

The  point  at  which  the  membranous  part  of  the 
urethra  should  be  opened  next  requires  notice 
Lithotoniists  were  formerly  in  the  habit  of  ranking 
this  incision  much  too  far  forwards; 


but  since 
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Cheselden's  time  all  operators,  with,  perhaps,  the 
exception  of  Mr.  Skey,  are  agreed  that  the  bulbous 
portion  of  the  urethra  should  not  be  divided.  Mr. 
Skey  thinks  (1.  c.,  p.  547)  "that  the  bulb  is  always 
more  or  less  divided;"  that  it  is  an  unimportant 
structure,  and  may  be  cut  with  impunity.  Yet 
the  experience  obtained  in  the  Parisian  hospitals 
shows  that  division  of  the  bulb  is  one  of  the  most 
frequent  causes  of  phlebitis  and  the  purulent  infec- 
tion consequent  thereon.] 

The  best  point  of  the  urethra  to  open  ia,  per- 
haps, as  close  to  the  anterior  part  of  the  prostate 
as  possible.  This  was  Mr.  Listen's  opinion,  who 
says,  that  the  knife  should  divide  "  a  very  small 
portion,  not  more  than  two  lines,  of  the  urethra 
anterior  to  the  apex  of  the  prostate."  Mr.  Allan 
directs  us  to  enter  the  membranous  portion  about 
half  an  inch  in  front  of  the  prostate;  while  Des- 
ciiamps  made  his  opening  in  such  a  manner  as  to 
divide  eight  or  ten  lines  of  the  membranous  canal 

[Some  writers  on  this  subject  seem  to  over-esti- 
mate the  length  of  the  membranous  part  of  the 
urethra,  being  probably  misled  by  the  appearance 
which  the  parts  present  when  dissected  and  sepa- 
rated from  their  surrounding  connexions.  In  fact, 
the  available  length  of  this  portion  of  the  canal  for 
surgical  purposes  is  exceedingly  limited,  from  the 
way  in  which  the  bulb  overlaps  and  conceals  its 
under  surface  ;  consequently,  unless  the  knife  be 
made  to  enter  the  urethra  close  in  front  of  the 
prostate,  the  bulb  must  almost  of  necessity  be 
wounded. 

Mr,  Smith,  of  Leeds,  uses  a  beaked  scalpel  for 
the  incision  of  the  prostate  gland.  Having  opened 
the  urethra  and  introduced  the  beaked  knife  into 
the  groove  of  the  staiF,  he  stands  up,  takes  the 
handle  of  the  staff  in  his  left  hand,  and  depresses 
it  while  he  passes  the  knife  onwards  into  the 
bladder.  _  I3y  depressing  the  instrument,  he  ob- 
serves, with  the  beak  of  the  scalpel  pressing  into 
the  groove  at  an  obtuse  angle,  it  is  then  a 
flmiglu  staff,  the  curve  is  all  in  the  bladder, 
and  you  have  to  go  on  in  a  straight  line. 
Great  part  of  the  instrument  being  within  the 
bladder,  it  lifts  it  up  from  the  rectum,  and  there 
will  be  no  risk  of  wounding  it.  {Med.  Jour)!., 
Jan.  1859.)  Mr.  Smith's  operation,  therefore,  re- 
sembles that  of  Mr.  Aston  Key,  in  respect  of  his 
taking  the  staff  in  his  left  hand  and  using  only 
the  slra'ujU  portion  on  which  to  make  his  inci- 
sion. ^  Mr.  Smith,  however,  strongly  condemns 
Mr.  Key's  operation,  which  it  appears  to  us  he 
is  scarcely  justified  in  doing,  seeing  that  his 
own  resembles  it  in  two  such  very  essential  par- 
ticulars. He  states  that  four  of  the  surgeons  of 
the  Leeds  Infirmary  have  been  in  the  habit  of 
using  Mr.  Key's  knife  and  staff. 

It  will  be  seen  from  tlie  authorities  which  liavc 
been  referred  to  in  this  article,  that  some,  probably 
the  majority,  following  Mr.  Listen,  prefer  that  the 
staff  should  be  held  steadily  and  firmly  by  the  assis- 
tant throughout  the  operation  ;  while  others,  as  Mr 
Skey  and  Mr  Smith,  of  Leeds,  prefer  to  take  the 
staff  m  their  left  hand,  while  they  make  the  deep 
incision  into  the  bladder.  The  point  is  one  which 
every  surgeon  should  settle  for  himself  by  exneri 
ments  upon  the  dead  body.  Without  doubt  a 
greater  feeling  of  security  and  confidence  is  ob- 
anicd  when  the  operator  has  both  instruments  in 
lis  own  hands  ;  in  our  opinion,  however,  when 
the  usual  curved  staff  is  employed,  and  especially 
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if  the  same  knife  is  used  throughout,  it  is  safer 
that  the  assistant  should  retain  the  charge  of  the 
stafty.in  order  that  the  surgeon  may  have  his  left 
forefinger  free  to  accompany  the  knife  in  the  deep 
incision,  the  better  to  protect  the  rectum  from 
injury,  and  to  avoid  the  risk  of  the  knife  slipping 
out  of  the  groove  of  the  staff.  On  the  other  hand, 
with  the  straight  staff,  both  these  risks  are  dimi- 
nished,  and  be  may  safely  avail  himself  of  the 
advantage  of  having  both  instruments  in  his  own 
hands.] 

Many  of  the  points  now  briefly  noticed  are 
likewise  discussed  by  Mr.  Cooper  in  the  following 
passages  : — 

A  few  General  Remarlts  on  (lie  besL  mode  of 
mahing  the  Incision  in  tJie  Laiercd  Operation. — 
Perhaps  of  all  the  great  operations  in  surgery, 
lithotomy  is  that  in  which  great  awkwardness, 
mortifying  failures,  and  dangerous  blunders,  are 
most  frequently  observed.  Many  a  surgeon  who 
contrives  to  cut  off  limbs,  extirpate  large  tumors, 
and  even  tie  aneurismal  arteries,  with  dclat,  can- 
not get  through  the  business  of  taking  a  stone  out 
of  the  bladder  in  a  safe,  much  less  a  masterlj', 
style.  ^  This  fact  is  so  familiarly  known  in  the 
profession,  and  its  truth  so  often  exemplified,  that 
I  may  well  be  excused  the  unpleasant  task  of 
relating,  in  proof  of  it,  all  the  disasters  which 
have  fallen  under  my  own  notice.  But,  I  must 
take  the  liberty  of  remarking  that,  in  this  branch 
of  surgery,  a  great  number  of  individuals  do  not 
profit  by  these  instructive  lessons  of  experience. 
The  more  they  see  of  lithotomy,  the  more  they 
are  convinced  of  its  dangers ;"  yet,  too  often, 
instead  of  studying  the  causes  of  ill  success,  they 
merely  derive,  from  the  examples  before  them,  a 
suspicion  of  the  unskilfulness  of  the  operator,  or 
some  discouraging  conjectures  about  the  difficulties 
of  the  operation. 

The  establishment  of  certain  principles  to  be 
observed  in  lithotomj',  appears  the  most  probable 
way  of  diminishing  the  frequency  of  the  accidents 
and  failures  of  this  common  operation. . 

Aftei*  the  very  opposite  principles,  and  different 
methods  of  cutting  for  the  stone,  which  are  explained 
in  the  preceding  columns  as  preferred  by  different 
surgeons,  I  think  it  may  be  useful  to  offer  a  few 
general  observations  on  the  proper  direction  and 
size  of  the  incision.  These  points,  which  are  of 
the  highest  practical  consequence  in  regulating  the 
principles  to  be  observed  in  lithotomy,  are  far 
from  being  settled,  as  must  be  plain  to  every- 
body who  recollects  that  Cheselden,  Desault, 
John  Bell,  Klein,  Martineau,  Langenbeck,  &c.' 
recommend  a  free  opening;  Scarpa,  Callisen,  and 
others,  a  small  one;  or,  as  Scarpa  objects  strongly 
to  my  calling  his  incision  small,  I  will  say  one 
extending  from  the  apex  of  the  prostate  gland  to 
the  orifice  of  the  bladder,  no  part  of  which  is 
divided;  that  Mr.  Abern(?thy  and  Scarpa  employ 
gorgets,  which  cut  upwards  and  outwards,"  at 
angles  of  45°  and  C9°  from  the  axis  of  the  urethraj 
and  that  the  gorgets  of  Cruickshank,  B.  Bell, 
Desault,  Mr.  Clino,  and  most  other  surgeons,  are  in- 
tended to  cut  either  directly  outwards,  or  outwards 
and  downwards. 

The  incisiiin  through  the  whole  of  the  parts 
cut  in  lithotomy  should  always  be  made  in  a 
straight,  regular,  direct  inannor,  from  the  surface 
of  the  skin  in  the  porinoitni  to'  the  termination  of 
the  wound  in  the  urethra  and  bladder,    In  an 
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adult  subject,  tlie  external  wound  sliould  cotn- 
mence  about  an  inch  above  tlie  anus.  The  impro- 
prietj-^  of  beginning  it  higher  up  has  been  duly 
insisted  upon  by  Sharp,  Bertrandi,  Callisen,  and 
every  good  writer  on  the  oper.ition.  "  II  ne  faut 
couper  I'urethre  que  le  moins  qu'on  pent,  parcequ'on 
obtient  par  ce  raoyen  une  meilleiue  voie  pour 
penetrer  dans  la  vessie  sous  I'anglc  du  pubis. 
C'est  avec  raison  que  Sliarp  dit  que  I'incision  de 
Turethre  faite  au-dessus  de  cet  angle  est  si  pen  utile 
pour  Textraction  de  la  pierre,  qu'on  n'en  retireroit 
pas  plus  d'avantage  en  le  coupant  presque  dans 
toute  sa  longueur."  {Bertrandi,  Traite  des  Optra- 
lions,  p.  127.)  And  Callisen  lays  it  down  as  a 
maxim:  "  Ut  ese  partes  baud  sectione  attingantur, 
qufe  pro  calculi  egressu  nihil  faciunt;  adeoque 
bulbus  urethras,  et  hujus  pars  corpore  spongioso 
circumdata  intacta  relinquatur."  {Si/slema  C'/ii- 
riirffice  lIodier7ia;,  pars  posterior,  p.  565.) 

Jixtraordinary  as  it  may  seem,  it  is  not  the  loss 
true  that  cutting  too  much  of  the  urethra  is  one  of 
the  most  common  faults  still  committed  by  modern 
surgeons.  The  incision  in  the  integuments  is  to 
be  large,  that  is  to  saj',  at  least  three  inches  in 
length  in  an  adult  subject;  because  a  free  opening 
in  the  skin  is  not  only  exempt  [from  danger,  but 
attended  with  many  advantages,  especially  those 
of  facilitating  the  other  steps  of  the  operation,  and 
preventing  any. future  lodgment  and  effusion  of 
urine.  The  external  wound  ought  to  be  directed 
towards  a  point  situated  a  little  way  towards  the 
anus  from  the  innermost  part  of  the  tuberosity 
of  the  ischium,  or,  as  Mr.  Stanley  recommends, 
about  one-third  from  it  and  two-thirds  from  the 
anus.  From  the  line  thus  made,  the  incision 
should  be  carried  inward  and  upward,  through  all 
the  parts  between  it  and  the  side  of  the  prostate 
gland.  Another  lino,  extending  from  the  inferior 
angle  of  the  wound  to  the  termination  of  the  cut 
in  the  neck  of  the  bladder,  forms  the  precise  limits 
to  which  the  depth  of  the  incisions  should  reach, 
and  no  further. 

The  great  principle  of  making  the  axis  of  the 
wound  as  straight  and  direct  as  possible  should 
always  be  kept  in  view,  whether  the  surgeon 
employ  a  common  scalpel,  which  cuts  into  the 
bladder  from  without  inwards,  or  other  instruments, 
which  divide  the  prostate  gland  and  the  neck  of  the 
bladder  from  within  outwards,  like  the  bistouri 
cache,  beaked  knives,  &c. 

The  following  may  be  enumerated  as  important 
advantages  of  attending  to  the  foregoing  prin- 
ciple : — 

1.  The  wound  is  made  in  that  direction  which 
affords  the  greatest  room  for  the  extraction  of 
large  stones;  and  the  axis  of  the  incision  being 
also  as  nearly  straight  as  possible,  the  introduction 
of  forceps,  and  the  passage  of  the  calculus  out- 
ward, are  materially  facilitated. 

That  these  are  impertant  advantages,  I  think 
every  surgeon  will  allow,  who  knows  how  much 
the  pain  and  danger  of  lithotomy  depend  upon  the 
injury  which  the  parts  suffer  from  the  force  some- 
times used  in  the  extraction  of  the  stone  and  tlie 
repeated  introduction  of  the  forceps.  Ciioselden, 
one  of  the  most  successful  lithotomists  England 
ever  produced,  made  the  incision  nearly  as  iicre 
recommended.  The  following  remarks  merit  par- 
ticular attention  : — "  J'ai  vu  plusieurs  fois,  dans 
lea  hopitaux  do  Paris,  que  les  chirurgiens,  coupant 
trop  en  haut  vers  Tangle  du  pubis,  sentoient  une 


grande  resistance  au  pdrin^e,  quand  ils  vouloient 
retirer  le calculavecles  tenettes;  onvoyoitle  p6v\n6e 
se  tura^fier  par  la  pression  qu'y  faisoit  la  pierre; 
en  ce  cas,  quelques  opdrateurs  plus  sages  abandon- 
noieut  la  pierre,  introduisoient  de  nouveau  le 
gorgeret,  et  on  tournant  en  dessous  la  cannelure  de 
celui-ci,  prolongeoient  I'incision  obliqucmcnt  vers 
la  tubdrositd  de  I'os  ischion;  et  enfiu,  a  la  faveur 
de  cette  plus  grande  ouverture,  retiroient  la  pierre 
sans  causer  de  ddcluremens."  (^Bertrandi,  Trailt 
des  Operalioiis,  p.  133.)  Larger  stones  may  like- 
wise be  thus  extracted,  without  being  broken,  than 
in  any  other  mode  of  making  the  lateral  incision, 
as^  must  be  obvious  to  every  practitioner  who 
recollects  tlie  very  limited  room  afforded  at  the 
upper  part  of  the  triangular  space,  between  the  arch 
of  the  pubis,  the  ramus  of  the  ischium,  and  the 
neck  of  the  bladder.  This  consideration  cannot 
fail  to  have  great  weight  with  all  surgeons  who 
feel  duly  convinced  how  unsatisfactory  a  method 
it  is  to  break  a  calculus  in  order  to  get  it  out  of  the 
bladder.  The  measures  necessary  for  the  removal 
of  all  the  fragments  protract  the  completion  of  the 
operation,  and  seriously  increase  its  danger,  while 
the  continuance  of  a  single  part  of  the  stone  behind 
may  cause  a  renewal  of  all  the  grievances  for  tlie 
cure  of  which  the  patient  submitted  to  the  opera- 
tion. By  these  remarks,  however,  I  am  far  from 
meaning  to  say  that  large  calculi  should  not  be 
broken;  on  the  contrar}',  my  only  wish  is  that  the 
necessity  for  the  practice  may  be  avoided  as  much 
as  possible  by  making  a  free  incision  into  the 
bladder,  and  even  enlarging  the  opening,  if  neces- 
sary, as  far  as  can  be  done  with  safety.  In  short, 
instead  of  breaking  the  stone,  I  prefer  the  practice 
of  the  late  Mr.  Martineau,  of  Norwich,  perliaps 
the  most  successful  lithotomist  that  ever  lived,  as 
out  of  84  patients  whom  he  cut,  two  only  died;  a 
statement  highly  favourable  to  operating  with 
a  knife,  and  to  making  an  adequate  opening. 
"  Should  the  stone  be  large,  or  there  be  any 
difficulty  in  the  extraction,  rather  than  use  much 
force,  while  the  forceps  have  a  firm  hold  upon  the 
stone,"  says  Mr.  Martineau,  "  I  give  the  handles 
to  the  assistant,  who  is  to  draw  them  outwards  and 
upwards,  while  the  part  forming  the  stricture  is 
cut;  which  is  easily  done,  as  the  broad  part  of  the 
blade  becomes. a  director  to  tlie  knife;  and  rather 
than  lacerate,  I  have  often  repeated  this  enlarge- 
ment of  the  inner  wound  two  or  three  times."  (See 
Mad.  C/iir.  7Va«s.  vol.  xi.  p.  411.)  The  great 
advantage  of  the  knife  over  the  gorget,  and  even 
the  necessity  of  employing  it  to  adapt  the  size  of 
the  opening'in  the  bladder  to  the  magnitude  of  the 
stone,  or  its  fragments,  are  most  convincingly 
exemplified  in  several  cases  recently  put  upon 
record.  Thus  Klein,  with  the  aid  of  a  common 
scalpel,  extracted  a  calculus  which  weighed  twelve 
ounces  thirty  grains,  and  the  patient  recovered 
(Prucl.  Ansichten  Bcdctdeiuhten  0]>eralio>ici,,  h.  1.) 
In  1818,  Mr.  Mayo,  of  Winchester,  operated  with 
a  knife,  and  extracted  a  calculus,  which  broke  m 
the  forceps,  weighing  fourteen  ounces  two  drachms 
avoirdupois,  and  the  patient  recovered.  (See  ^red. 
Cliir.  Trans,  vol.  xi.  p.  54,  &c.)  Mr.  W.  B-  D'^k- 
cnson,  of  Maccleslield,  also  succeeded,  with  Mr. 
Gibson's  knife,  in  taking  out  of  the  bladder  a 
calculus,  tlie  fragments  of  which  weighed  eight 
and  a  half  ounces,  and  the  patient  was  saved. 
(Vol.  cit.  p.  61.)  And  in  the  same  volume  may  be 
seen  other  instances  in  which  immense  calculi 
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were  removed  from  the  bladder  with  various 
results,  but  particularly  one  which  weighed  sixteen 
ounces,  and  which  Sir  A.  Cooper  could  not  succeed 
in  breaking;  he  was  therefore  obliged  to  enlarge 
the  wound  first  made  with  the  gorget,  "  to  the 
sacro-sclatic  ligament,"  when,  with  tlie  aid  of  a 
hook  applied  to  the  fore  part  of  the  stone  behind 
the  pubes,  and  the  simultaneous  assistance  of  the 
forceps,  he  succeeded,  with  considerable  difficulty, 
in  removing  the  immense  mass.  The  patient  lived, 
however,  on!}'  four  hours  after  the  operation,  (See 
Med.  Chir.  Trans,  vol.  xi.  p.  73.) 

2.  The  arteria  pudica  profunda  can  never  be 
be  injured,  because  the  surgeon  does  not  let  the 
knife  or  gorget  approach  nearer  to  the  ischium 
than  a  point  which  is  situated  some  way  from  the 
tuberosity  of  that  bone  towards  the  anus;  and 
consequently  the  edge  of  the  instrument  cannot 
come  into  contact  with  the  inside  of  the  tuberosity 
and  ramus  of  the  ischium,  where  the  great  pudic 
artery  is  situated. 

3.  The  rectum  will  not  be  wounded,  because 
the  direction  of  the  axis  of  the  incision,  down- 
wards and  outwards  to  the  above-mentioned  point, 
sufficiently  removes  the  edge  of  the  knife  or  gorget 
from  the  intestine.  But  the  rectum  will  be  in 
still  greater  safety  if  it  be  pressed  downwards 
with  the  forefinger  of  the  left  hand  in  the  wound, 
and  the  prudent  plan  of  emptying  it,  by  means 
of  a  clyster,  a  short  time  before  the  operation,  be 
not  omitted;  for  no  lithotomist  should  ever  forget 
that  when  this  bowel  is  considerably  distended 
with  fseces  it  rises  up  a  little  way  on  each  side  of 
the  prostate  gland. 

4.  As  the  seminal  duct  penetrates  the  lower 
part  of  the  substance  of  the  prostate  gland,  in  order 
to  reach  the  verumontanum,  and  the  knife  or  other 
instrument  employed  divides  the  side  of  that  gland 
obliquely,  outwards  and  downwards,  the  d.uct  will 
not  be  in  danger  of  being  cut. 

The  judicious  Callisen  is  well  aware  of  the  ad- 
vantages of  making  a  smooth,  even,  direct  incision 
into  the  bladder  ;*  but,  like  Scarpa,  Dupuytren, 
Brodie,  Stanlej',  Listen,  and  others,  he  is  averse  to 
extending  the  cut  through  the  neck  of  that  viscus. 
Indeed,  as  we  shall  presently  notice,  Scarpa  does 
not  sanction  cutting  any  portion  of  the  bladder 
whatever. 

Every  practitioner  who  will  take  the  trouble  to 
look  over  the  history  of  the  lateral  operation,  will 
find  that  the  greater  number  of  Hthotomists  who 
have  particularly  distinguished  themselves  by  their 
mparalleled  success,  as  Frcre  Jacques,  Cheselden, 
Come,  Martineau,  Souberbielle,  &c.,  made  a  free 
incision  in  the  bladder.  This  fact  alone  is  enough 
to  raise  doubts  of  the  goodness  of  the  advice  de- 
livered upon  this  subject  by  Callisen  and  Scarpa; 
especially  as  neither  they,  nor  any  other  modern 
surgeon  (with  the  exception,  perhaps,  of  Pajola, 
whose  individual  skill  is  said  by  Langenbcck  to 
make  amends  for  the  disadvantages  of  his  method), 
can  boast  of  having  cut  patients  for  the  stone  with 
a  degree  o[  success  at  all  equal  to  that  of  the  above- 
mentioned  operators.  The  extraordinary  success 
which  characterised  Chcseldcn's  practice,  we  have 
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already  detailed.  The  accounts  of  the  successful 
operations  performed  by  Freres  Jacques  and  Come, 
are  equally  remarkable. 

Mr.  Martineau,  as  I  have  noticed,  lost  but  two 
patients  out  of  eight3--four  on  whom  he  operated, 
and  this  without  making  a  selection,  as  he  never 
rejected  any  case.  His  patients  were  always  kept 
a  week  in  the  house  before  they  were  operated 
upon;  and  this  precaution,  with  a  regulated  diet, 
and,  perhaps,  a  dose  or  two  of  opening  medicine, 
was  the  only  preparatory  treatment.  {Med,  Chir. 
Trans,  vol.  xi.  p.  409.) 

During  my  stay  at  Paris,  in  1815,  I  saw  Dr. 
Souberbielle  extract  a  stone  of  considerable  size, 
on  the  plan  of  his  well-known  ancestor.    The  in- 
cision was  ample  and  direct,  so  that  the  calculus 
was  taken  out  with  perfect  ease.    Now,  as  the 
operations  of  this  professed  lithotomist  are  very 
numerous,  and  he  enjoys  the  reputation  of  scarcely 
ever  losing  a  patient,  are  we  not  justified  in  infer- 
ring that  the  advocates  for  a  small  opening  are 
promulgating  the   worst  advice  which   can  be 
oiiered  to  the  practitioner.'    My  own  observations 
certainly  tend  to  such  a  conclusion,  as  will  be 
presently  explained.     The  tract   published  by 
Scarpa  {Memoir  on  the  Cutting  Gorget  of  Haiukins, 
&c.,  trans,  by  Wisluirt),  has  for  its  main  objects 
the  recommendation  of  a  modification  of  Hawkins's 
gorget,  and  the  inculcation  of  the  propriety  of 
making  a  limited  incision  in  the  prostate  gland 
without  cutting  any  part  of  the  bladder.  As' 
sufficient  room  cannot  thus  be  obtained  for  the 
extraction  of  even  a  stone  of  moderate  size,  he  is 
an  advocate  for  the  gradual  dilatation  of  the  urethra 
and  orifice  of  the  bladder.    He  observes  that  the 
lateral  operation,  though  executed  with  the  greatest 
precision,  does  not  exempt  the  surgeon  from  dilat- 
ing, in  a  certain  degree,  the  orifice  of  the  bladder 
and  cervix  of  the  urethra;  the  dilatation  of  those 
parts,  however  moderate,  being  always  necessary, 
even  where  the  calculus  is  of  middling  size.  He 
states  that,  in  the  adult,  the  orifice  of  the  bladder 
dilates  almost  spontaneously  to  the  diameter  of 
five  lines;  and  he  adds  that  the  lateral  incision, 
within  proper  limits,  divides  the  body  and  base  of 
the  prostate  gland  to  the  depth  of  four,  or  at 
most,  five  lines,  forming,  with  the  five  to  which 
the  orifice  of  the  bladder  naturally  yields  an 
aperture  of  ten  lines.  But,  says  Scarpa,  in  an  adult 
a  stone  of  ordinary  size  and  oval  figure  is  sixteen 
lines  in  the  small  diameter,  to  which  must  be 
added  the  thickness  of  the  blades  of  the  forceps- 
consequently,  even  after  the  incision  has  been 
made  with  the  most  scrupulous  exactness,  the 
stone,  though  of  moderate  size,  cannot  pass  out  of 
the  bladder  unless  the  dilatation  of  the  base  of 
the  gland  and  orifice  of  the  bladder  be  carried 
to  the  extent  of  nearly  eight  lines,  beyond  the 
size  of  the  aperture  made  with  the  knife.  But,  adds 
Scarpa,  if,  in  order  to  avoid  distending  the 'parts 
to  the  extent  of  eight  lines,  the  base  of  the  prostate 
gland,  together  with  the  orifice  of  the  bladder  and 
a  part  of  its  fundus,  be  divided  to  a  depth  equiva- 
lent to  it,  the  event  would  necessarily  be  an  effusion 
of  urine  into  the  cellular  membrane,  between  tlio 
rectum  and  bladder,  and  consequently  suppura- 
tion, gangrene,  fistulas,  and  other  serious  evils 
(PP-  4,  .5.) 

(Vccording  to  Scarpa,  the  apex  of  the  prostate 
gland  forms  the  greatest  resistance  to  the  introduc- 
tion ol  the  forceps  and  the  extraction  of  the  stone, 

Q 


22S 


and  therefore  ought  to  he  completely  divided, 
(p.  7);  hut  he  contends  that  two,  and  sometimes 
three  lines  of  the  substance  of  the  base  of  the 
gland  should  be  left  undivided;  which,  he  asserts, is 
a  matter  of  great  importance,  because  the  untouched 
portion  around  the  orifice  of  the  bladder  prevents 
effusion  of  urine  and  the  formation  of  gangrene  or 
fistulae  between  that  part  and  the  rectum,  (p.  22.) 

After  this  statement  of  one  of  the  great  prin- 
ciples which  Scarpa  wishes  to  be  observed  in  the 
performance  of  the  lateral  operation,  a  question  or 
two  naturally  arises.  Are  we  then  to  conclude  that 
the  plan  of  making  a  free  and  direct  incision  into 
the  bladder  ought  to  be  abandoned  ? 

We  have  seen  that  an  apprehension  of  effusion 
■f  urine,  gangrene,  fistute,  &c.,  is  the  only  reason 
nssigned  by  Scarpa  for  his  aversion  to  making  a 
complete  division  of  the  side  of  the  prostate  gland 
and  orifice  of  the  bladder.    But,  I  would  inquire, 
do  we  find  extravasation  of  urine  between  the 
rectum  and  the  bladder,  and  gangrene,  and  fistulas, 
8  3  frequent  after  lithotomy  in  England,  as  to 
render  it  probable  that  these  ill  consequences  can 
ever  proceed  from  our  usual  mode  of  dividing 
completely,  not  only  the  side  of  the  prostate  gland, 
but  also  the  adjoining  part  of  the  bladder  ?  Are 
such  bad  effects  so  often  experienced  jn  this 
country  as  to  constitute  a  material  source  of  un- 
easiness in  the  mind  of  a  surgeon  about  to  under- 
take lithotomy  ?  Do  they  form  a  substantial  reason 
for  abandoning  the  maxim  of  always  endeavouring, 
as  far  as  circumstances  will  allow,  to  make  an 
incision  of  sufficient  size  for  the  easy  removal  of 
the  calculus  ?    And  would  not  Scarpa's  method  of 
stretching  and  dilating  the  wound,  in  order  to  get 
the  stone  out  of  the  bladder,  often  dangerously 
prolong  the  operation,  lead  to  much  mischief  from 
the  repeated  use  of  the  forceps,  cause  serious  con- 
tusion and  laceration  of  the  parts,  and,  for  all  these 
reasons,  render  inflammation  of  the  bladder  and 
peritoneum  very  likely  to  follow 

I  have  seen  the  lateral  operation  performed  an 
immense  number  of  times,  either  with  various 
kinds  of  gorgets,  beaked  knives,  the  lithotome 
cache,  or  common  scalpels.  In  most  of  these  ex- 
amples the  avowed  intention  of  the  surgeon  was 
to  make  a  free  opening  into  the  bladder.  I  do 
not  mean,  however,  to  say  that  this  was  always 
actually  accomplished,  since  the  had  construction 
of  the  instruments  employed,  and  other  causes, 
sometimes  frustrated  the  wise  design  of  the  opera- 
tor. But  what  was  the  consequence  ?  Generally 
speaking,  those  surgeons  who  made  only  a  small 
incision  into  the  bladder,  and  kept  their  patients 
a  long  while  upon  the  operating  table  ere  they 
succeeded  in  getting  out  the  stone,  by  the  repeated 
and  forcible  use  of  the  forceps,  had  the  mortifica- 
tion to  see  very  few  of  their  patients  recover,  a 
large  proportion  of  them  being  carried  off'  by 
peritonitis  on  the  third  or  fourth  day  after  the 
operation. 

On  the  contrary,  when  the  incision  was  ample 
and  direct,  so  that  the"  calculus  could  be  easily  and 
gently  removed,  the  patients  were  almost  always 
saved. 

For  the  first  six  or  seven  years  of  the  long  time 
during  which  I  enjoyed  frequent  opportunities  of 
seeing  lithotomy  performed  in  St.  Bartholomew's 
Hospital,  gorgets  were  invariably  used,  most  ol 
which  made  an  insufficient  opening.  The  conse- 
qvioncc  was  that  many  of  the  patients  were  de- 
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tained  a  long  while  upon  the  operating  table 
before  the  stone  could  be  extracted  ;  and  some 
considerable  numbers  were  lost  by  peritonitis. 
Afterwards,  however,  in  the  same  institution, 
common  scalpels  and  beaked  knives  were  gene- 
rally used  ;  a  freer  opening  was  mostly  made  ; 
and  the  proportion  of  deaths  from  peritonitis  was 
strikingly  lessened. 

The  following  observation,  made  by  Mr.  Mar- 
tineau,  is  also  worthy  of  particular^attention : — "In 
the  first  years  of  my  practice,"  says  he,  "  I  was  not 
very  successful ;  and  often  witnessing  many  iin- 
toward  circumstances  in  myself  and  others,  which 
appeared  to  arise  from  the  use  of  the  cutting  gorget, 
I  determined  to  lay  that  instrument  aside,  and 
employ  the  knife  only,  and  the  blunt  gorget  as  a 
conductor  for  the  forceps."  (Med.  CItir.  Trans. 
p.  405.) 

Now,  when  we  remember  that  this  gentleman 
lost  only  two  out  of  eighty-four  patients  on  whom 
he  operated,  his  remarks  are  of  great  importance ; 
and  his  cases,  and  the  other  facts,  which  I  have 
specified,  strongly  impress  my  mind  with  the  truth 
of  all  that  I  have  urged  respecting  the  advantages 
of  making  a  free  opening,  and  in  the  best  direction 
for  the  easy  passage  of  the  stone  outward. 

In  Mr.  Martineau's  manner  of  operating,  it  is 
true  he  does  not  make  the  external  wound  parallel 
to  that  in  the  bladder,  as  I  venture  to  reconnnend, 
but  directs  it  nearly  in  a  line  with  the  raphe,  a 
circumstance  which  ma}--,  perhaps,  account  for  his 
continuing  the  use  of  the  blunt  gorget  as  a  con- 
ductor for  the  forceps.     Neither  is  his  internal 
incision  carried  downwards  and  outwards,  as 
Bertrandi,  Desault,  and  many  other  judicious  sur- 
geons, consider  most  advantageous.     But  these 
defects  (if  I  may  presume  to  call  them  so)  are 
rendered  of  less  consequence  by  the  rule,  which 
Mr.  Martineau  observes,  of  making  his  first  inci- 
sions long  and  deep,  and  avoiding  all  stretching 
and  laceration  of  the  parts.     Like  Langenbeck, 
he  uses  a  staff,  the  groove  of  which  is  much  wuler 
and  deeper  than  usual,  and  therefore  more  easily 
felt.    This  instrument  his  assistant  holds,  in  tlie 
way  preferred  by  Scarpa,  and  nearly  in  an  upriglit 
straight  direction."    After  the  first  incision  (says 
Mr.  Martineau),  I  look  if  the  staff  is  not  altered 
in  its  situation,  and  then,  feeling  for  the  gi-oove,  I 
introduce  the  point  of  the  knife  into  it,  as  low 
down  as  I  can,  and  cut  the  membranous  part  of 
the  urethra,  continuing  my  knife  througli  the 
prostate  into  the  bladder,  when,  instead  of  en- 
larging the  wound  downwards,  and  endangermg 
the  rectum,  I  turn  the  edge  of  the  blade  towards 
the  ischium,  and  make  a  lateral  enlargement  of 
the  wound  in  withdrawing  the  knife."  (See  Medi 
Chir.  Trans,  vol.  xi.  p.  409.)    This  description  is 
particularly  interesting,  as  coming  from  a  gentle- 
man who  had  so  much  experience  and  success. 

With  respect  to  the  degree  of  importance  which 
ouRht  to  be  attached  to  the  fear  of  effi.sion  of  urine 
between  the  bladder  and  rectum,  gangrene,  fistula?^ 


Sic,  I  believe  that  they  are  inconveniences  which 
are  not  commonly  observed  after  lithotomy  in  tins 
country.  In  two  or  three  instances  only  1  lia>e 
known  the  urine  come  through  tli«  wound  longer 
than  usual,  and  these  cases  ended  well.  As  lor 
the  extravasation  of  urine  and  sloughing,  1  hall 
merely  remark,  that  although  there  cannot  be  n 
doubt  of  their  occasional  occurrence,  they  have 
not  taken  place  after  any  of  the  numerous  opera- 


tious  with  the  reeults  of  which  I  have  been  ac- 
quainted. 

All  these  considerations,  tlierefore,  incline  me 
to  doubt  whether  the  apprehension  of  effusion  of 
urine,  fistula;,  &c.,  be  sufficiently  well-founded  to 
make  it  advisable  for  surgeons  to  relinquish  the 
plan  of  making  a  complete  division  of  the  side  of 
the  prostate  glimd,  and  a  limited  one  in  the  neck 
of  the  bladder.  Nor  is  it  at  all  clear  to  ray  mind 
that  effusion  of  urine  and  sloughing  are  likely  to 
be  the  effect  of  practising  a  free  opening.  Indeed, 
whenever  thoj'  do  happen,  I  believe  the^  proceed 
from  a  totally  different  cause,  viz.  from  the  inci- 
sion in  the  skin  being  too  small  and  too  high  up, 
and  from  tlie  axis  of  the  internal  part  of  the  inci- 
sion not  corresponding  with  that  of  the  external 
wound.  Hence  the  urine  does  not  readily  find 
its  way  outward,  and  some  of  it  passes  into  the 
neighbouring  cellular  membrane.  (See  Ouvres 
Chir.  de  Desault,  t.  ii.  p.  460,  461.) 

I  regret  that  the  observations,  published  by 
me,  relative  to  Scarpa's  method  of  performing 
lithotomy,  should  not  have  seemed  to  him  a  fair 
account  of  the  subject,  and  that  he  should  have 
deemed  it  necessary  to  declare  my  statement  of 
his  incision  being  too  small,  and  inadequate  to 
the  passage  of  any  but  calculi  under  the  middling 
size,  manifestly  false  (Opuseoli  di  Chirurgia,  vol.  i. 
p.  C2).^  He  supposes  that  Clieselden,  Frere  Jacques, 
and  Come,  in  their  successful  operations,  made  the 
limited  kind  of  incision  which  he  himself  recom- 
mends, and  did  not  cut  the  bladder  itself— a  posi- 
tion that  does  not  appear  to  me  correct.    He  as- 
serts that  after  the  side  of  the  prostate  gland  is 
divided,  the  orifice  of  the  bladder  is  capable  of 
yielding  so  as  to  allow  the  stone  to  pass  out  with- 
out danger,  if  this  part  of  the  operation  be  done 
slowly  and  gradually ;  and  he  supports  his  decla- 
ration on  this  point  by  a  reference  to  the  safety 
with  which  the  orifice  of  the  female  bladder  is 
dilated  for  the  extraction  of  calculi  of  considerable 
size— a  case  hardly  presenting  an  analogy; — fiist, 
because  there  is  no  wound  made  whatever;  and, 
secondly,  because  lithotomy  itself,  in  women,  is  a 
safe  measure  compared  with  wliat  it  is  in  men. 
The  frequent  evils  of  dilating  the  orifice  of  the 
female  bladder,  however,  he  frankly  acknowledges 
in  another  part  of  his  writings,  and  enumerates  as 
the  ground  of  his  disapprobation  of  the  practice. 
(See  Opuseoli,  ^-c,  vol.  i. 'p.  10.5.)    H  does  not 
appear  to  mo  that  Scarpa's  gorget  can  make  the 
division  of  the  prostate  in  a  direction  corresponif- 
ing  to  that  of  the  external  parts.    This  view,  he 
-thinks,  is  not  founded  on  correct  principles;  and 
he  maintains  that  his  incision  in  the  prostate  does 
correspond  to  the  outer  wound,  because,  when  the 
bladder  is  empty,  the  prostate  is  naturally  placed 
in  a  line  sloping  from  the  arch  of  the  pubes  to  tho 
coccyx,  and  with  its  posterior  surface  resting  on 
the  rectum,  as  is  represented  in  Ckunpcr's  Dcmonsl. 
Anat.  Pathnl.  lib.  ii.  tab.  3,  fig.  2.    This  explana- 
tion 18  not  satisfactory  to  myself;  but  I  have  great 
pleasure  in  mentioning  it,  as  it  has  appeared  to 
Scarpa  to  amount  to  a  refutation  of  my  observa- 
tion that  his  gorget  does  not  make  a  division  of 
the  prostatic  portion  of  the  urethra  in  a  direction 
corresponding  to  the  axis  of  the  wound  of  the  ex- 
ternal parts.    {Opttscoli  di  Chirurgia,  vol.  i.  p.  52. ) 

From  conversations  which  I  have  had  with  Sir 
Astiey  Cooper,  I  know  that  he  also  regards  the 
Chances  of  effusion  of  urine  kom  n  free  incision 
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as  much  less  than  apprehended  by  several  prac- 
titioners whose  opinions  on  this  point  have  been 
already  cited.    But  as,  in  addition  to  the  names 
of  Le  Cat  and  Scarpa,  those  of  Dupuytren,  Sir  B. 
Brodie,  Stanlej-^,  and  Listen,  may  now  be  quoted 
in  favour  of  the  plan  of  not  cutting  beyond  the 
base  of  the  prostate  gland,  sn  as  to  avoid  dividing 
the  fascia  interposed  between  the  pelvic  cellular 
tissue  and   that  more   superficially  situated,  I 
admit  that  this  is  a  point  in  surgery  needing 
further  careful  investigation.    It  can  only  be  set- 
tled by  a  fair  comparison  of  the  results  of  opera- 
tions conducted  on  the  two  opposite  principles — by 
ascertaining  the  causes  of  deatii  in  a  fair  number 
of  instances,  and,  in  particular,  by  observing  in  the 
various  dissections  the  real  extent  of  the  wound; 
because  I  have  some  reason  to  suspect  that  some 
persons  who  advocate  a  small  internal  incision,  in 
truth  often  make  a  free  one.  Sir  Benjamin  Brodie's 
observations  upon  this  and  all  other  points  of  sur- 
gery, however,  I  entertain  great  respect  for ;  and 
he  assures  us,  that  .all  that  he  has  been  able  to 
observe  for  many  years  past  has  confirmed  him  in 
the  opinion,  that  an  incision  in  the  prostate,  ex- 
tending into  the  loose  cellular  texture  surrounding 
the  neck  of  the'  bladder,  is  replete  with  danger. 
The  peritoneal  inflammation  noticed  in  fatal  cases, 
he_  observes,  is  evidently  not  the  primary  disease; 
it  is  the  inflammation  and  sloughing  of  the  cellular 
membrane  of  the  pelvis,  which  has  induced  inflam- 
mation of  the  adjoining  portion  of  that  membrane, 
(On  Diseases  of  the  Urinary  Organs,  p.  291.) 

Thus,  while  some  operators,  like  Klein,  Mar- 
tineau,  &c.,  refer  their  extraordinary  success  as 
lithotomists  to  the  plan  of  making  a  free  opening, 
others  ascribe  a  principal  source  of  danger  to  this 
very  method  of  proceeding. 

[From  the  preceding  observations,  it  would  ap- 
pear that  the  late  author  recommends  the  practice  of 
making  the  internal  incision  free — that  is,  "a  com- 
plete division  of  the  side  of  the  prostate  gland,  and 
a  limited  one  in  the  neck  of  the  bladder."  He  also 
assures  us  that  "  be  had  seen  the  lateral  operation 
performed  an  immense  number  of  times,"  and  that 
"  in  most  of  these  examples  the  avowed  intention 
of  the  surgeon  was  to  make  a  Iree  openine  into 
the  bladder." 

This  may  have  been  true  at  the  time  when  Mr. 
Cooper  wrote,  but  it  certainly  does  not  represent 
the  opinion  of  the  best  operators  at  the  present 
day.  It  is  now  almost  invariably  admitted  that 
the  only  safe  principles  to  be  adopted  are  those 
of  moderate  incision  and  gentle  dilatation  of  the 
parts  incised. 

^  The  inventor  of  the  lateral  method,  the  great 
Franco,  was  the  first  who  understood  the  advan- 
tages of  a  moderate  internal  incision,  "The 
smaller  the  incision  (says  Franco)  the  better,  pro- 
vided the  stone  can  pass  through  it;  but,  on  the 
other  hand,  it  must  not  be  too  small,  so  as  to  give 
rise  to  much  violence  in  the  extraction  of  tho  stone. 
Href,  il  est  requis  do  tenir  mcdiocrite." 

Aiiothcr  great  surgeon,  Scarpa,  has  been  the 
principal  advocate  of  moderate  internal  incisions, 
and  he  has  been  followed  in  this  advice  by  Sir 
Astiey  Cooper  and  Sir  B.  Brodie,  by  Dupuytren, 
Callisen,  the  late  Mr.  Crosse  of  Norwich,  Mr. 
Ijiston,  and  by  most  lithotomists  of  the  present 
day. 

In  the  standard  work  of  Dr.  Gross  on  the 
Urinar'j  Organs,  I  find  it  stated  that  the  prac- 
q2 
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ice  of  American  surgeons  is  in  strict  con- 
formity with  tlie  same  principle.  "  The  wound," 
says  Professor  Gross,  "should  in  no  instance  extend 
entirely  through  the  lateral  lobe  of  the  prostate 
gland,  on  account  of  the  danger  of  urinary  infiltra- 
tion." 

The  opinion  of  Mr.  Liston  has  been  already 
given  by  Mr.  Cooper.  Mr.  Fergusson  states  his 
belief  "that  in  a  large  majority  of  cases  the  open- 
ing in  the  deep  part  of  the  perineum  and  neck  of 
the  bladder  need  not  at  first  be  larger  than  what 
the  forefinger  will  stop,"  and  assures  us,  "  that  he 
has  never  experienced  any  remarkable  difficulty  in 
extracting  stones  weighing  four  ounces  without  the 
necessity  of  cutting  beyond  the  prostate,  {Fiact. 
Surgery,  p.  618.) 

Mr.  Erichsen,  likewise,  insists  on  the  propriety 
of  the  operator  dividing  the  prostate  "  to  a  very 
limited  extent"  (I.e.  p.  999).  If  the  operator 
takes  care  to  push  the  knife  in  with  the  point 
well  pressed  against  the  groove  of  the  staff,  and 
the  blade  forming  but  a  limited  angle  with  tlie 
shaft  of  the  staff;  and  especially  in  withdrawing  it 
that  it  be  brought  back  carefully  over  the  finger 
and  still  in  contact  with  the  instrument,  there  will 
be  no  danger  of  cutting  too  widely,  or  of.  doing 
more  than  merely  notching  the  apex  of  the  pros- 
tate. 

In  addition  to  the  prostate,  however,  Mr. 
Erichsen,  and  particularly  Mr.  Syme,  speak  of  a 
peculiar  tissue  about  the  neck  of  the  bladder 
which  must  likewise  be  divided. 

The  tissue  was  described  by  Mr.  Tyrrell  as 
"  an  elastic  ring "  surrounding  the  neck  of  the 
bladder.  Its  influence  as  an  impediment,  when 
undivided,  to  the  safe  extraction  of  even  a  small 
stone,  was  insisted  on  by  Mr.  Syme  as  far  back  as 
the  year  1844  {Edinb.  Journal  of  Med.  Science, 
August,  1844),  and  more  recently  in  the  Lancet 
(May  19,  1865,  p.  504). 

"At  the  base  of  the  prostate,  where  it  joins 
the  neck  of  the  bladder,  there  is  a  dense  tex- 
ture forming  a  sort  of  ring  around  the  urethra; 
it  is  thickest  immediately  under  the  mucous 
membrane,  whence  it  gradually  tapers  away. 
There  can  be  no  doubt  that  if  this  texture  be 
torn  the  patient  will  die;  if  it  be  extensively  lace- 
rated, death  will  probably  occur  within  two  days; 
and  if  the  injiury  be  of  less  extent,  chronic  inflam- 
mation will  be  set  up  about  the  neck  of  the  bladder, 
leading  with  no  less  certainty  to  a  fatal  termina- 
tion." Hence  Mr.  Syme  recommends  that  "  the 
prostate  be  divided  as  far  into  its  substance  as  the 
ring  extends,  whereon  the  rest  of  the  gland  tears 
very  readily  and  without  any  bad  consequence;  the 
muscular  fibres  of  the  neck  of  the  bladder  separate 
from  each  other,  and  the  mucous  membrane  also 
yields  to  the  dilating  force,  so  that  suflicient  space 
can  be  obtained  without  difficulty  for  the  extrac- 
tion of  any  stone  which  the  outlet  of  tlie  pelvis 
will  admit."  If  the  forefinger  can  be  readily  passed 
through  the  neck  of  the  bladder,  the  incision  has 
been  suflicient;  but  if  (continues  Mr.  Syme),  "on 
introducing  the  finger  to  dilate  the  deep  part  of 
the  incision,  you  feel  that  you  have  not  cut  enough, 
pass  a  straight  probe-pointed  bistoury  along  your 
finger,  and  by  a  gentle  sawing  motion  carry  the 
incision  on  to  the  extent  that  you  find  necessary 
in  order  to  enable  you  to  dilate  with  facility." 

Mr,  Liston  also  directs  attention  to  this  tex- 
ture as  a  part  which  it  is  indispensable  to  cut. 


"  If  that  is  effected,  the  dilatation  can  be  careied  to 
any  required  extent.  The  two  white  triangular 
spaces  at  the  base  of  the  gland  in  front  and 
behind  show  a  section  of  the  dense,  unyielding, 
fibrous  tissue  into  which  the  muscular  fibres  are 
inserted;  this  band  effectually  prevents  dilatation 
or  enlargement  of  the  orifice  of  the  bladder  be- 
yond a  certain  and  very  limited  extent,  without 
laceration,  dreadful  suffering,  andimminentdanger." 
{Praot.  Stirg.  Ed.  4.) 

That  the  circular  fibres  surrounding  the  vesical 
orifice  of  the  urethra  offer,  if  undivided,  con- 
siderable resistance  to  the  passage  of  the  finger, 
every  surgeon  of  experience  in  lithotomy  must  be 
well  aware,  and  few  will  question  the  advantage 
of  a  moderate  division  of  the  textures  at  this  par- 
ticular spot.  At  the  same  time,  it  is  impossible 
to  pass  over  without  comment  the  singular  state- 
ment of  Mr.  Syme,  that  if  the  ring  at  the  neck  of 
the  bladder  be  torn,  the  patient  will  certainly  die. 
There  is  no  reliable  evidence  that  such  is  the  case, 
while  there  is  ample  proof  to  the  contrary  in  the 
results  of  Allarton's  operation,  which  has  been  so 
frequently  performed  of  late  years,  and  has  been 
so  highly  extolled  by  its  advocates  on  the  ground, 
principally,  of  its  alleged  greater  safety.  In  that  pro- 
ceeding the  neck  of  the  bladder  is  forcibly  dilated 
by  the  finger  or  by  some  dilating  instrument,  and 
more  or  less  laceration  must  inevitably  take  place 
in  the  great  majority,  if  not  in  all  cases.  The  ex- 
perience of  this  operation  affords  conclusive  evi- 
dence that  dilatation  and  laceration  of  the  neck  of 
the  bladder  is  not  necessarily  followed  by  any 
serious  or  even  noticeably  untoward  results.  It  is 
quite  another  question,  however,  whether  dilata- 
tion is  preferable  to  incision,  and  whether  Allar- 
ton's method  is  likely  to  be  generally  accepted  as 
superior  to  the  lateral  operation. 

Mr.  Erichsen  is  of  opinion  that  the  division  of 
the  ring  of  tissue  now  alluded  to,  is  always 
effected  in  the  act  of  pushing  the  scalpel  inwards 
into  the  bladder. 

A  moderate  internal  incision,  then,  followed  by 
free  dilatation,  is  the  principle  adopted  for  the  ex- 
traction of  the  stone  by  the  best  operators  of  the 
present  day.  But  the  student  in  surgery  will 
naturally  ask  what  is  to  be  considered  as  a  mode- 
rate incision  ?  while,  on  the  other  hand,  the  great 
variety  of  instruments  employed  during  this  part 
of  the  operation  shows  the  numerous  attempts 
made  to  supply  by  mechanical  contrivances  the 
want  of  tact,  or  to  assist  the  operator  in  attaining 
a  degree  of  safety  and  certainty  which  long  prac- 
tice alone  is  supposed  to  give. 

The  proper  incision,  according  to  the  writer,  is 
one  by  which  a  small  portion  of  the  apex  only  of 
the  prostate  is  completely  divided,  the  greater 
part  of  the  body,  and  especially  the  capsule,  being 
untouched.  After  notching  the  apex  of  the  pros- 
tate, the  knife,  as  it  passes  on,  incises  the  floor  of 
the  prostatic  portion  of  the  urethra  on  the  left  side 
of  the  veiumontanum,  and  penetrates  slightly  into 
the  substance  of  the  gland  in  an  oblique  direction; 
while  at  the  moment  of  entering  the  bladder,  it 
also  divides  the  fibres  which  have  been  above 
alluded  to  as  encircling  the  neck  of  the  organ.  An 
incision  of  this  kind,  followed  by  diIat.-»tion,  wiil 
give  exit  to  calculi  under  one  iiiciv  and  a  liall  in 
diameter.  For  larger  calculi,  a  modification  of  the 
lateral  method  should  be  adopted.  It  must  be  con- 
fessed, however,  that  the  surgeon,  while  making 
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the  deep  incision,  is  working  in  the  darkj 
cannot  see  what  parts  he  is  cutting?,  and  hence  the 
attempts  which  have  been  made  to  compensate 
this  disadvantage  by  the  construction  of  various 
instruments.  The  principles  on  which  these  have 
been  constructed  are  clearly  defined  by  Mr. 
Thompson  in  his  Lettsomian  Lectures.  With 
some  of  them — the  bistouri  cachd,  for  example 
— the  depth  of  the  incision  depends  on  the  breadth 
of  the  instrument — that  is  to  say,  on  the  extent 
to  which  the  blades  may  have  been  separated 
by  the  surgeon  before  he  begins  to  cut  with  it. 
In  the  other  class  of  instruments,  as  the  knife 
or  probe-pointed  bistoury,  the  depth  of  the  in- 
ternal incision  depends  on  the  angle  which  it 
makes  with  the  staff,  when  pushed  through  the 
prostate  and  withdrawn  ;  some  influence  will  also 
be  exercised  by  the  breadth  of  the  blade  itself. 

"  Now,  with  respect  to  the  choice  (says  Mr. 
Thompson)  which  may  be  exercised  among  these 
methods  of  making  the  last  incisions,  there  is  a 
certain  case  and  simplicity  in  the  use  of  a  single 
knife,  the  sharp-pointed  scalpel,  which  has  com- 
mended it  greatly  to  modern  surgeons;  and  unless 
there  are  some  exceptional  circumstances  present, 
it  must  be  admitted  to  be  both  a  safe  and  con- 
venient instrument.  But,  on  the  other  hand, 
there  are  circumstances,  and  not  unfrequent  ones, 
in  which  the  probe-pointed  knife  is,  I  believe, 
superior.  When  the  stone  is  large,  and  the  deep 
incision  must  therefore  correspond,  the  latter  is  a 
safer  instrument  for  making  it,  since  the  point 
leaves  the  staff  in  that  act." 

"When  the  perineum  is  deep,  as  in  very  stout 
subjects,  and  in  those  with  enlarged  prostate,  so 
that  the  finger  cannot  follow  the  knife  into  the 
bladder,  I  certainly  prefer  the  probe-pointed  knife 
for  the  last  incision,  as  well  as  the  blunt  gorget 
to  dilate  it  and  conduct  the  forceps  into  the 
bladder.  I  adopted  this  method  with  advantage 
in  the  case  of  a  gentleman,  aged  69,  in  November 
last,  whose  prostate  was  unusually  large.  I  incised 
it  with  a  probe-pointed  knife,  and,  finding  myself 
wholly  unable  to  reach  the  bladder  with  the 
finger,  I  passed  the  blunt  gorget  steadily  onwards 
in  the  groove  of  the  staff,  and  then  the  forceps  in 
its  hollow,  when  I  at  once  encountered  and  with- 
drew the  stone  without  difficult}'.  The  patient 
made  a  good  recovery."  (Lancet,  vol.  I,  1862, 
p.  217.)J  '       •  ' 


0/jslades  to  tlic  performance  of  Litholomy. — 
The  most  important  obstacles  to  the  successful 
performance  of  lithotomy  are  those  connected  with 
the  extraction  of  the  calculus.  They  may  arise  from 
certain  conditions  of  the  organs,  or  may  depend  on 
the  nature,  position,  and  size  of  the  calculus. 

Sometimes  the  extraction  of  the  stone  is  attended 
with  difficulty,  owing  to  the  operator  having 
chanced  to  grasp  it  in  a  transverse  position,  in 
which  circumstance  it  is  better  to  try  to  change 
its  direction,  or  let  it  go  altogether,  and  take  hold 
of  It  in  another  manner.  When  the  stone  is  so 
large  that  it  cannot  be  extracted  from  the  wound 
without  violence  and  laceration,  the  surgeon  niav 
either  break  the  stone,  by  means  of  a  strong  pair 
of  forceps,  with  teeth,  constructed  for  the  purpose 
or  with  Earles  or  Jameson's  instrument  (see  Anu- 
ncan  Med.  Recorder,  vol.  8),  or  he  may  enlarge  the 
wound  with  a  probe-pointed  crooked  bistoury 
introduced  under  the  guidance  of  the  forcfinge^ 


of  the  left  hand.  The  latter  plan  is  generally  the 
better  of  the  two. 

Sir  Benjamin  Brodie  does  not  admit  the  expe- 
diency of  dilating  the  wound  of  the  prostate, 
except  where  only  one  side  of  it  has  been  divided 
in  the  first  instance,  for  he  sometimes  employs  a 
beaked  knife,  which  divides  both  sides  of  it;  but 
when  the  stone  is  above  a  certain  size,  and  the 
division  of  one  side  of  the  prostate  is  not  sufficient, 
he  introduces  a  straight  probe-pointed  bistoury,  and 
makes  an  incision  in  the  right  side  of  the  prostate. 
{On  Bis.  of  the  Urinary  Organs,  p.  284.)  And 
Mr.  Stanley  considers  this  plan  preferable  to  ex- 
tending the  incision  in  the  left  side,  at  the  risk  of 
cutting  the  coats  of  the  bladder  beyond  its  neck, 
which  he  agrees  with  Scarpa,  Sir  B.  Brodie, 
Mr.  Listen,  and  some  others,  in  believing  would 
occasion  danger  of  infiltration  of  urine  into  the 
pelvis.  {On  the  Lateral  Operatioii,  p.  14.)  What- 
ever foundation  there  may  be  for  this  apprehension, 
however,  I  see  no  risk  of  wounding  the  pudendal 
artery  or  the  ureter,  if  the  surgeon  cut,  as  he  ought 
always  to  do,  in  the  direction  obliquely  down- 
wards and  outwards,  parallel  to  the  ramus  of  the 
ischium,  as  Mr.  Stanley  judiciously  recommends. 

In  the  case  of  an  unusually  large  stone,"  says 
this  gentleman,  "  it  is  better  to  determine  upon  the 
incision  of  both  sides  of  the  prostate,  whereby  an 
increase  of  space  will  be  obtained,  which  is  to  be 
measured,  not  merely  by  the  extent  of  the  incision, 
but  by  the  greater  facility  with  which  the  neck  of 
the  bladder  will  then  yield  to  the  pressure  of  the 
forceps,  than  when  one  side  of  the  prostate  only 
has  been  divided."   {Op.  cit.  p.  17.)    This  object 
may  be  accomplished  with  a  double-edged  gorget, 
a  broad  double-edged  beaked  knife,  or  Dupuy  tren's 
double  bistoire  cache',  or  by  dividing  the  two  sides 
of  the  gland  in  succession,  with  the  knife  altogether 
or  with  the  gorget  followed  by  the  latter  instru- 
ment.   Mr.  Stanley  deems  the  division  of  one 
side  of  the  prostate  gland  generally  sufficient,  and 
he  quotes  two  cases  where  calculi  of  large  size  had 
been  extracted,  though,  after  death,  the  side  of 
that  gland  was  found  not  to  have  been  completely 
divided.    He  does  not  mention,  however,  whether 
the  operations  were  easy,  or  whether  the  patients 
were  kept  long  on  the  table,  or  died  of  the  con- 
sequences of  the  diminutive  opening  and  violenc» 
done  to  the  parts.     When  the  calculus  is  too 
ample  to  admit  of  being  safely  extracted,  he  agrees 
with  other  surgeons  in  the  prudence  of  breaking  it 
(p.  17).   He  does  not  give  an  exclusive  preference 
either  to  the  gorget  or  the  knife.    For  a  youne 
subject  or  a  thin  adult,  the  knife  seems  to  him 
advantageous;  but  for  a  very  fat  or  an  old  subject 
in  whom,  by  an  enlargement  of  the  prostate  or  a 
dilatation  of  the  rectum,  the  bladder  is  raised  much 
above  its  natural  situation,  he  considers  the  coriret 
better  adapted  (p.  19).     Wiien  tlie  bladcler  is 
iiiucli  contracted  he  uses  a  sound,  the  curve  of 
which  is  sliort,  being  the  segment  of  a  small  circle. 
The  point  of  such  an  instrument  can  be  niored' 
Ireely,  so  as  to  touch  every  part  of  the  inside  of 
the  bladder,  and,  when  directed  downwards,  it  can 
touch  a  stone  situated  below  and  behind  the  pro- 
state.   The  part  of  the  staff  along  which  the  beak 
of  the  knife  or  gorget  passes,  he  recommends  to  be 
very  little  curved,  whereby  the  introduction  of 
tile  knife  or  gorget  will  be  rendered  more  easy 
(p.  20).    In  imitation  of  Desault,  he  prefers  a 
gorget,  the  handle  of  which  is  in  the  same  line 
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with  its  blade.  His  favourite  gorget  is  double- 
edged,  the  edges  being  turned  downwards  at  an 
angle  of  45°,  and  when  used  its  beak  is  so  placed 
that  two-thirds  of  the  incision  of  the  prostate  will 
be  through  its  left  side. 

However,  as  nothing  can  justify  the  exertion  of 
great  force  in  pulling  out  a  stone,  if  the  operator 
should  be  afraid  of  making  the  wound  more  ample 
(it  being  already  large  and  direct),  he  must  break 
the  stone,  as  above  described.  As  many  of  the 
fragments  are  then  to  be  extracted  with  the  com- 
mon lithotomy  forceps  as  can  be  taken  away 
by  this  method,  after  which  the  surgeon  should 
introduce  his  finger,  in  order  to  feel  whether  any 
pieces  of  the  stone  still  remain  behind.  Perhaps 
some  of  these  may  be  most  conveniently  taken  out 
with  the  scoop;  but  if  they  are  very  small  it  is 
best  to  inject  lukewarm  water  with  moderate  force 
into  the  wound,  for  the  purpose  of  washing  them  out. 

[There  are  many  strong  objections  to  this  ancient 
mode  of  reducing  large  calculi  to  fragments.  It  is 
an  operation  of  lithotrity  performed  under  most 
unfavourable  circumstances.  When  the  calculus 
is  very  large,  and  the  bladder  hypertrophied  or 
strongly  contracted  on  the  foreign  body,  it  is  nearly, 
if  not  quite,  as  difficult  to  seize  the  foreign  body 
with  the  forceps  passed  through  the  prostate,  as 
with  the  lithotrite  introduced  through  the  urethra; 
and  the  manipulations  are  just  as  likely  to  excite 
inflammation  of  the  bladder  in  the  one  case  as  m 
the  other.  The  necessity  of  a  frequent  introduc- 
tion of  the  forceps  is  also  a  strong  objection;  as  is 
likewise  the  possibility  of  relapse  from  retained 
fragments — an  accident  much  more  likely  to  occur 
than  when  the  lithotrite  is  employed,  because  the 
forceps  can  never  reduce  a  hard  stone  into  fine 
fragments.  . 

The  plan  which  the  writer  recommends  is  the 
following: — After  the  division  of  the  left  portion 
of  the  prostate  and  the  withdrawal  of  the  staff,  he 
introduces  the  left  forefinger  as  far  as  he  can  into  the 
wound,  carries  along  it  the  button-headed  bistoury, 
and  divides  the  right  side  of  the  gland  in  the  same 
manner  as  the  left.  He  has  had  recourse  to  this 
proceeding  in  two  cases  of  large  calculi  with  favour- 
able results.] 

An  occasional  embarrassment  is  the  circumstance 
of  stones  in  the  bladder  not  being  always  free  and 
detached;  some  are  tightly  embraced  by  its  coats, 
others  are  partly  engaged  in  the  ureters:  they  are 
sometimes  fixed  in  the  neck  of  the  bladder,  and 
arc  not  unfrequently  found  lodged  in  sacculi  ac- 
cidentally formed.    These  cysts  are  of  diftereiit 
sizes  :  some  arc  small,  and  exist  in  a  considerable 
number;  some  are  deeper,  with  an  orifice  smaller 
than  their  base.    They  appear  to  be  formed  by  a 
prolongation  of  the  internal  coat  of  the  bladder; 
other  sacculi  are  occasionally  found,  which  seem 
to  be  composed  of  all  the  tunics  of  the  bladder, 
and  they  are  sometimes  of  such  magnitude  that 
the  bladder  appears  as  if  it  were  divided  into  two 
or  more  cavities  of  nearly  equal  size,  btones 
found  in  these  sacculi  sometimes  present  depres- 
sions and  irregularities  in  which  fungi  ol  the 
bladder  have  been  received.    When  tins  happens, 
a  portion  of  such  fungous  productions  is  olten 
extracted   with  the  stone;   a  circumstance  that 
has  deceived  some  practitioners,  and  led  them  to 
suppose  that  the  calculi  actually  adhered  to  the 
coat  of  the  bladder.  (See  DescadCs  Farisian  CInr. 
Jotirn.  vol.  ii.  pp.  386,  387.) 


The  extraction  of  encysted  stones  requires  dif- 
ferent modes  of  proceeding  from  those  which  liave 
been  related.     Littre'  conceived  that  they  might 
be  removed  in  two  ways.    When  they  made  only 
an  inconsiderable  projection  into  the  bladder,  he 
recommended  the  introduction  of  a  probe,  with 
which  the  membrane  covering  the  calculus  was  to 
be  rubbed,  a  finger  being  put  into  the  rectum  in 
order  to  keep  it  down,  and  facilitate  the  action  of 
the  probe  in  opening  the  cyst.    When  the  calculi 
were  very  prominent,  Littrd  recommended  taking 
hold  of  them  with  a  pair  of  forceps,  and  contusing 
and  breaking  the  membranous  pouch  with  the 
points  and  asperities  upon  the  inside  of  the  blades 
of  the  instrument.    He  conceived  that  suppura- 
tion would  then  destroy  the  internal  parietes  of 
the  cyst,  and  that  the  stone  would  fall  into  the 
bladder  and  admit  of  being  easily  extracted.  As 
Sabatier  observes,  it  is  plain  that  this  theory, 
which  is  founded  on  the  idea  entertained  by 
Littre'  of  the  manner  in  which  stones  become  en- 
cysted, is  totally  inadmissible  in  practice. 

Garengeot  ventured  to  pass  a  bistoury  into  the 
bladder,  for  the  purpose  of  disengaging  a  calculus 
lodged  in  a  particular  cyst  at  the  fundus  of  this 
organ,  behind  the  piibes.  The  knife  had  some 
tape  twisted  round  the  greatest  part  of  its  length, 
and  was  introduced  under  the  guidance  of  the  left 
index  finger,  which  was  passed  in  as  far  as  it 
could  reach.  The  patient  was  not  more  than  ten 
or  eleven  years  old,  and  consequently  of  a  size 
which  favoured  the  operation.  The  stone  was 
loosened  and  taken  out,  and  the  child  recovered. 
However,  as  Sabatier  remarks,  there  are  many 
instances  in  which  this  mode  of  proceeding  cannot 
be  imitated  ;  for,  if  the  calculus  should  be  in  a 
sort  of  cul-de-sac,  as  often  happens,  the  entrance 
of  which  is  narrower  than  its  bottom,  and  the 
stone  be  of  considerable  size,  the  incision  cannot 
be  made  large  enough,  without  risk  of  cutting 
through  the  whole  thickness  of  the  bladder,  and 
producing  death  by  cifusioa  of  urine  in  the 
abdomen. 

Other  practitioners  fancied  that  the  calculus 
might  be  taken  hold  of  with  the  forceps  and 
turned  about  in  difli;rent  directions,  so  as  to  lace- 
rate its  connections,  or  even  that  it  might  be 
forcibly  extracted  without  any  serious  ill  conse- 
quences. Houstet  mentions  (see  Man.  de  VAcad. 
do  Chir.  t.  ii.  p.  307,  &c.,  ed.  12mo.)  that  Peyronie 
adopted  this  method  on  a  patient  thirtj--one  years 
of  age.  The  calculus  did  not  resist  long,  and  its 
surface  was  found  covered  with  ileshy  subst.ances, 
which  formed  the  adhesions  to  the  bladder.  The 
operation  was  painful,  followed  by  considerable 
hajmorrhage,  tension  of  the  belly,  hiccough,  cold 
extremities,  and  death. 

There  are  some  examples,  however,  in  which 
this  bold  practice  had  better  success.  In  1730, 
Le  Dran  extracted  from  a  woman  an  enormous 
stone,  adherent  to  that  part  of  the  bladder  which 
lies  upon  the  vagina.  The  irritation  oi  the  in- 
equalities of  the  stone  had  produced  ulceration  of 
the  bladder,  and  fungous  growths,  which  in- 
sinuated themselves  into  the  substance  of  the 
extraneous  body.  The  adhesions  readily  yielded, 
and  the  excrescences  came  away  witli  the  cal- 
culus. Ten  days  afterwards,  some  thick  mem- 
branous sloughs  were  voided.  This  calcdus  is 
engraved  in  Le  Dran's  Treatise  on  the  Opera- 
tions. 
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Le  Dran  afterwards  extracted  similar  stoues 
which  adhered  by  a  less  extensive  surface;  and 
he  relates  an  operation  performed  by  Mare'chal, 
who,  in  1715,  extracted  with  a  pair  of  forceps 
a  stone  shaped  like  a  calabash,  and  havnig  its 
narrow  part  surrounded  by  a  fnngus.  In  one 
case,  the  position  of  the  calculus  led  Le  Dran  to 
suspect  that  it  was  fixed  in  the  extremity  of  the 
ureter.  He  shook  it  occasionally  with  a  pair  of 
forceps,  and,  lastly,  it  fell  into  the  bladder, 
whence  it  was  extracted  without  difficulty.  It 
resembled  a  cucumber  in  shape,  and  its  large  ex- 
tremity had  been  lodged  in  the  ureter,  from  which 
it  could  only  be  gradually  removed.  Sabatier  be- 
lieves that  a  case  of  this  description,  which  must 
be  very  uncommon,  is  the  only  one  in  which  there 
is  any  prospect  of  removing  an  encysted  stone  with 
success.  In  other  examples,  he  conceives  that  it 
is  more  prudent  to  leave  the  stone,  and  let  the 
wound  heal,  than  expose  the  patient  to  an  almost 
certain  death  by  repeated  attempts  to  extract  it. 
(Midecine  Operatoire,  t.  iii.  pp.  190,  194,  Ed.  2.) 
Desault  employed  a  sort  of  concealed  knife,  called 
a  coupe  bride,  for  opening  the  cavity  or  cyst ; 
and  he  has  recorded  one  example,  in  which  he 
thus  successfully  extracted  from  a  woman,  aged 
62,  a  stone  lodged  at  the  insertion  of  the  ureter 
into  the  bladder.  The  bistoury  used  by  Garen- 
geot,  Desault  did  not  consider  a  safe  instrument, 
as  the  stones  are  round,  and  tlie  knife  may  slip, 
and  pierce  the  bladder — an  objection  to  which,  he 
says,  the  coupe  bride  is  not  liable.  No  injury 
can  be  received  from  its  point,  as  the  blade  is 
concealed  ;  nor  can  any  part  be  divided,  except 
what  the  surgeon  intends.  If  the  incision  sliould 
not  be  completed  at  first,  the  blade  may  be  with- 
drawn, the  semicircular  notch  of  the  instrument 
pushed  more  forward,  and  the  incision  prosecuted 
to  any  extent.  This  instrument  was  invented  for 
the  express  purpose  of  dividing  membranous  bands 
in  the  rectum,  but  it  was  afterwards  employed 
with  the  greatest  success  for  the  excision  of  dis- 
eased tonsils  and  fungous  tumours  situated  in 
cavities.  The  blade  is  so  contrived  that,  when  it 
passes  through  the  semicircular  notch,  it  firmly 
fixes  the  parts  which  are  to  be  divided— a  thing 
that  cannot  be  done  either  with  the  scissors  or 
bistoury,  as  the  movable  parts  recede,  and  render 
the  section  difficult,  (See  I'arisian  C'hii:  Journ. 
vol.  i.  p.  33,  &c.) 

Sir  A.  Cooper  mentions  that,  when  the  stone  is 
partly  in  the  cyst  and  partly  in  the  bladder,  it 
may  sometimes  be  removed  without  opening  the 
latter  organ.  In  the  case  of  a  child,  he  passed 
his  finger  into  the  rectum  and  felt  the  stone,  con- 
fined in  a  bag  above  it.  On  raising  the  calculus 
it  struck  firmly  against  the  sound.  While  the 
finger  was  in  the  rectum,  the  knife  was  carried 
through  the  perineum  above  the  bowel ;  the  cyst 
opened,  and  the  stone  taken  out,  without  any 
further  opening  of  the  bladder  itself. 

A  stone  perfectly  encysted  would  not  be  ex- 
pected to  produce  symptoms  equal  in  severity  to 
those  whicli  arise  from  an  extraneous  body  ac- 
tually in  the  cavity  of  the  bladder,  and  generally 
they  do  not  have  this  eH"ect ;  yet  in  Houstet's 
interesting  dissertation,  several  cases  are  recorded 
which  prove  that  encysted  stones  do  sometimes 
cause  the  same  distressing  symptoms  whicii  pro- 
ceed from  tiie  presence  of  a  loose  calculus  in  the 
bladder.    Hence  the  patients  were  sounded,  and. 


in  consequence  of  the  sacs,  or  pouches,  in  whicli 
the  stoues  lay  not  being  entirely  closed,  the 
calculi  were  continually  struck  by  the  instrument, 
and  lithotomy  attempted.  It  deserves  particular 
remark,  also,  that  in  a  large  proportion  of  these 
cases  the  pouches  or  cysts  were  not  single  but  nu- 
merous, occupying  different  parts  of  the  bladder. 
In  some  dissections  referred  to  by  Houstet,  cysts 
of  this  kind  were  found,  not  containing  any  stones 
whatever — a  circumstance  that  would  rather  lead 
one  to  suspect  that,  in  general,  the  formation  of 
these  sacs  precedes  that  of  the  calculi  commonly 
found  in  them.  (See  Obs.  sur  Ics  Fibres  Encyst&es 
et  adherentes  a  la  Vessie,  par  M.  Hoiistel,  in  Mem. 
de  VAcad.  de  Chir.  t.  ii.  p.  268,  ed.  in  I2mo.) 
Many  specimens  of  this  kind  are  contained  in 
University  College  Museum. 

I  shall  conclude  this  part  of  the  subject  with  a 
few  observations  on  it  by  Sir  Benjamin  Brodie: — 
"  It  very  rarely  happens  that  you  meet  with  an 
encysted  calculus  where  you  perform  the  opera- 
tion of  lithotomy;  in  fact,  in  the  great  majority  of 
cases  of  encysted  calculi,  the  bladder  is  diseased, 
so  that  they  are  quite  unfit  for  operation ;  how- 
ever, such  an  event  happens  occasionally.  A  boy, 
about  16  years  of  age,  was  admitted  into  the 
hospital  in  the  year  1816.  He  had  suffered  a 
long  time  from  stone  in  the  bladder.  There 
were  these  remarkable  circumstances  in  his  case 
— namely,  that  the  stone  could  sometimes  be  felt 
distinctly  with  the  sound,  appearing  to  be  of  a 
larger  size,  while  at  other  times  it  could  not  be 
felt  at  all ;  and  that  sometimes,  when  the  bladder 
was  empty  of  urine,  it  could  be  felt  distinctly 
with  the  finger  from  the  rectum,  while  at  other 
times,  when  there  was  urine  in  the  bladder, 
it  could  not  be  detected  at  all  by  this  mode  of 
examination.  In  performing  the  operation,  when 
I  had  introduced  my  finger  into  the  bladder,  I 
could  at  first  discover  no  stone.  At  last  I  felt  it 
on  the  anterior  part  of  the  bladder  behind  the 
pubes.  It  was  not  lying  loose  in  the  cavity  of 
the  bladder,  but  was  evidently  contained  in  a 
cyst,  communicating  with  the  bladder  by  a  round 
opening.  By  means  of  a  probe-pointed  bistoury, 
I  carefully  dilated  the  orifice  of  the  cyst,  and 
then,  introducing  my  finger,  separated  the  mem- 
brane of  it  from  the  stone,  until  I  was  enabled  to 
take  hold  of  the  stone  with  the  forceps."  It  was 
not  only  encysted,  but  adherent,  a  portion  of  the 
lining  of  the  cyst,  closely  attached  to  it,  having 
been  extracted  with  it.  (See  Sir  B.  Brodie  on 
Dis.  of  Iho  Urinary  Organs,  p.  287.) 

[The  chemical  nature  of  the  stone  will  mainly 
inllucnco  its  tendency  to  give  way  under  the 
pressure  of  the  forceps.  Hence  it  is  of  import- 
ance to  ascertain  beforehand,  as  nearly  as  pos- 
sible, the  composition  of  the  calculus  which  wo 
are  about  to  extract.  Uric  acid  concretions  are 
the  hardest,  and  the  ringing  sound  which  they 
emit  when  struck  often  suffices  to  indicate  their 
nature.  On  the  other  hand,  the  triple  phosphate 
is  easily  broken ;  but  the  most  fragile  is  the 
fusible  calculus,  which  sometimes  cnnnbles  into 
fragments  on  the  slightest  pressure.  It  is  neces- 
sary to  bear  these  points  in  mind  ;  for,  when  the 
operator  knows  that  the  calculus  is  IViablo,  he 
will,  of  course,  be  more  careful  during  its  extrac- 
tion. The  forceps  employed  should  be  broad- 
bladed,  witli  the  teeth  not  very  long,  and  the 
stone  must  be  seized  as  lightly  as  possible,  care 
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b.'ing  taken  not  to  increase  the  pressure  as  the 
forceps  is  being  withdrawn  through  the  neck  of 
the  bladder  and  prostate,  where  the  greatest  re- 
sistance is  usually  experienced. 

In  spite  of  caution,  the  calculus,  however,  may 
!;ive  way,  and  either  throw  off  several  fragments, 
or  even  break  up  into  a  mass  resembling  mortar. 
This  is  an  unfavourable  accident,  for  it  compels 
US  to  introduce  instruments  frequently  into  the 
bladder  ;  and  the  irritation  thus  produced  has 
excited  such  violent  contraction  of  the  organ  as 
to  render  it  impossible  to  finish  the  operation. 
When  it  does  occur,  any  large  fragments  must  be 
extracted  with  the  forceps,  and  the  smaller  ones 
with  the  scoop;  some  will  inevitabl}'  remain  be- 
hind, and  to  remove  these,  injections  with  tepid 
water  are  to  be  employed  and  repeated  before  the 
wound  in  the  perineum  closes. 

The  writer  has  recorded  a  case  in  which  more 
than  an  hour  was  employed  in  removing,  with  a 
scoop,  the  matter  of  a  fusible  calculus  ;  still  a  con- 
siderable portion  remained;  and  as  he  was  unwil- 
ling to  protract  the  operation  any  longer,  the  patient 
was  removed  to  bed.  At  the  end  of  a  fortnight  he 
introduced  a  large  catheter  through  the  urethra 
and  washed  out  the  bladder  thoroughly  ;  this 
brought  away  a  good  deal  of  the  friable  matter 
through  the  wound  in  the  perineum.  The  same 
process'  was  repeated  every  second  day  until  no 
more  calculous  matter  came  away — that  is,  for 
about  a  fortnight.  The  patient  recovered,  and 
had  no  relapse. 

Although  the  obstacles  connected  with  the  ex- 
traction of  the  calculus  are  the  most  frequent  and 
important  of  those  which  occur  during  lithotomy, 
several  other  impediments  may  present  themselves, 
and  therefore  require  notice. 

Generally  speaking,  the  practised  operator  will 
experience  little  difficulty  in  making  his  way  into  the 
bladder  ;  but  sometimes  the  groove  of  the  staff  may 
be  missed,  or  the  knife  may  slip  out  of  the  groove, 
making  the  incision  irregularly  or  to  one  side  in  a 
dangerous  manner.  The  use  of  the  button-headed 
bistoury  enables  us  to  avoid  the  latter  of  these 
accidents,  while  the  former  is  avoided  by  keeping 
the  nail  of  the  left  forefinger  well  in  contact  with 
the  groove  of  the  staff,  which  the  assistant  takes 
care  to  hold  perfectly  steadj-. 

Unusual  depth  of  the  perineum,  however,  may 
produce  some  difficulty  in  reaching  the  bladder 
easily.  In  old  and  fat  persons,  the  distance  from 
the  surface  to  the  neck  of  the  bladder  may  be  so  con- 
siderable^jthat  it  is|  impossible  to  reach  the  cavity 
of  the  organ  with  the  finger.  A  case  of  this  kind 
is  related  by  Mr.  Erichsen,  who  found  that  the 
ordinary  lithotomy  knife  was  too  short  to  cut 
through  the  prostate.  {Lancet,  August  16,  18SC, 
p.  198.)  In  children,  on  the  other  hand,  from 
the  great  extensibility  of  parts  and  other  circum 
stances,  the  bladder  is  apt  to  yield  before  th( 
knife ;  and  when  the  incisions  have  been  made, 
the  bladder  is  apt  to  yield  before  the  finger  ;  thus 
giving  an  artificial  depth  to  the  perineum  and  im 
peding  the  introduction  of  the  forceps. 

In  aged  persons,  again,  the  neck  of  the  bladder 
may  be  very  thick  or  unyielding,  or  spasmodic 
contraction  may  exist,  as  in  the  case  related  by 
Deschamps,  where  spasmodic  contraction  rendered 
it  impossible  to  pass  even  a  catheter  into  the  bladder, 
Any  considerable  enlargement  of  the  prostate 
gland  is  always  a  cause  of  difficulty  and  annoy 


ance.  The  lithotome  cachd  has  been  more  than 
once  broken  during  attempts  to  divide  an  indu- 
rated prostate;  but  the  great  obstacle  which  con- 
siderable enlargement  of  the  prostate  causes  is  to 
seizing  the  stone  :  it  places  the  calculus  beyond 
the  reach  of  the  finger,  or  even  of  the  ordinary 
forceps  ;  besides  which,  the  enlarged  gland,  ele- 
vating with  it  the  neck  of  the  bladder,  leaves  ■ 
behind  it  a  depression  in  which  the  stone  be- 
comes lodged.  In  cases  of  this  kind  the  surgeon 
should  employ  a  very  long  curved  forceps,  and  at  the 
same  time  seek  to  raise  the  stone  from  the  de- 
pressed cavity  in  the  bladder  by  introducing  his 
finger  into  the  rectum;  this  latter  expedient,  how- 
ever, will  often  fail,  as  the  finger  is  too  short  to 
reach  beyond  the  enlarged  gland. 

Contraction  of  the  walls  of  the  bladder,  whether 
habitual  or  as  an  effect  of  irritabilitj'-,  often  leads  to 
embarrassment,  by  preventing  the  operator  from 
passing  the  blades  of  the  forceps  between  the  stone 
and  the  vesical  parietes.  Previous  injection  of 
the  bladder  with  tepid  water  may  assist  in  ob- 
viating this  unfavourable  condition  of  the  organ. 

Under  ordinary  circumstances  the  calculus  is 
lodged  on  the  floor  of  the  bladder  behind  the 
prostate  gland;  but,  as  Mr.  Cooper  has  shown,  it 
may  occupy  various  other  positions,  being  entangled 
in  folds  of  the  mucous  membrane,  embraced  by 
irregular  muscular  fibres,  or  engaged  in  a  cyst. 
The  various  attempts  made  for  the  removal  of 
encysted  calculi  are  always  attended  by  consider- 
able danger.  If  the  calculus  be  completely  en- 
cysted, no  attempt  should  be  made  to  dislodge  it 
by  incision  of  the  neck  of  the  sac.  But  when  the 
stone  is  only  partially  contained  in  the  cyst,  and 
when  it  is  not  far  beyond  the  reach  of  the  finger, 
an  effort  may  be  made  to  enlarge  the  orifice  of  the 
sac,  and  dislodge  the  foreign  body  with  some  blunt- 
pointed  instrument — the  scoop,  for  instance.  Cut- 
ting instruments  should  never  be  employed  in 
such  cases. 

Without  being  actually  encysted,  however,  the 
stone  may  occupy  an  anomalous  position,  appear- 
ing to  be  hooked  above  the  pubes,  and  perhaps  re- 
tained there  by  abnormal  adhesions.  The  nature 
of  these  adhesions  has  been  well  made  out  by 
Mr.  Shaw,  who  has  described  an  interesting  case 
of  this  kind  in  the  Transactions  of  the  Pathological 
Society  (vol.  vi.  p.  250)  :  "  Midway  between  the 
orifices  of  the  ureters  there  was  an  oval  spot  of 
the  size  of  a  sixpence,  where  the  mucous  and 
muscular  coats  were  absent,  and  a  quarter  of  an 
inch  above  the  orifice  of  the  left  ureter  there  was 
a  rough  patch  on  the  surface  somewhat  smaller. 
A  calculus  had  been  adherent  to  each  of  these 
points.  On  one  side  of  the  larger  calculus  a  cir- 
cular spot,  about  half  an  inch  in  diameter,  was 
covered  with  a  thick' flocculent  layer  of  fibrous 
tissue;  and,  on  closely  inspecting  the  mode  of  union 
between  the  fibrous  tissue  and  calculus,  it  was  seen 
to  be  effected  by  the  fibres  dipping  into  and  bemg 
incorporated  with  the  calcareous  substance." 

The  writer  has  met  with  cases  in  which  the 
calculus  occupied  the  irregular  position  above  the 
pubes.  The  stone  could  only  be  struck  by  depress- 
ing the  handle  of  the  sound  so  as  to  bring  Us 
point  against  the  anterior  wall  of  the  bladder  ; 
and  its  extraction  with  the  forceps  would  De  ex- 
tremely difficult  did  not  the  operator  take  the  pre- 
caution of  raising  the  pelvis.  {Coulson  on  the  Blad- 
der, 5th  edition,  p.  60C.)J 
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[Lilholomy  in  children. — In  consequence  of  the 
improvements  which  have  been  made  of  late  years 
in  tlie  practice  of  lithotrity  in  adults,  a  very  large 
proportion  of  the  patients  now  submitted  to  li 
tliotomy  are  children  under  ten  years  of  age.  The 
results  of  lithotomy  in  children  are  very  satisfac- 
tory, the  mortality  being  probably  not  more  than 
iibuut  1  in  30.  They  seem  to  be  but  little  liable 
to  urinary  infiltration,  or  diffuse  suppuration  in  the 
pelvic  cellular  tissue,  although  from  the  small  size 
of  the  parts  the  incision  must  often  pass  beyond 
the  limits  of  the  prostate.  The  operation  has 
been  generally  considered  to  be  easier  in  the  child 
than  in  the  adult  ;  and  perhaps  under  favourable 
ciicumstances  this  may  be  the  case.  The  fact,  how- 
ever, must  not  be  accepted  without  reservation  ; 
the  small  size  of  the  parts,  especially  the  prostate 
gland,  must  be  duly  considered,  and  too  free 
incisions  in  the  deep  parts  must  be  specially 
guarded  against. 

But  in  addition  to  this  there  are  some  points 
deserving  of  particular  notice,  an  insufficient  appre- 
ciation of  which  may  at  any  time  give  rise  to 
difficult}-,  and  has  probably  occasioned  many  of 
tlie  failures  in  the  accomplishment  of  the  opera- 
tion which  have  been  kno\vn  to  occur  ;  which 
failures  are  without  doubt  more  frequent  in  the 
child  than  in  the  adult  subject.  In  the  first  place, 
the  bladder  in  the  child  is  situated  higher  in  the 
pelvis  than  in  the  adult,  consequently  it  is  com- 
paratively deeper  from  the  surface  of  the  peri- 
neum ;  again,  its  cellular  connexions  with  sur- 
rounding parts  are  much  more  lax,  and  there- 
fore it  is  more  easily  displaced  from  its  normal  po- 
sition by  any  undue  violence  during  the  operation. 
It  results  fror.i  this,  that  the  deep  incision  may 
not  be  carried  far  enough,  or  that  the  knife  may 
push  the  prostate  before  it,  and  the  bladder  may 
not  be  opened  at  all.  Under  such  circumstances, 
the  surgeon  will  find  that,  although  the  groove  of 
the  staff  is  freely  exposed,  his  finger  will  not  pass 
along  it  into  the  bladder,  but  the  latter  recedes 
before  his  finger,  and  a  space  is  created  between 
the  rectum  and  bladder  which  may  very  easily 
be,  and  without  doubt  very  often  has  been,  mis- 
taken for  the  bladder  itself.  If  force  is  used 
with  the  finger,  the  urethra  may  even  be  torn 
completely  across,  and  the  bladder  pushed  up- 
wards, till  the  finger  penetrates  into  the  cellular 
space  between  the  bladder  and  the  pubic  sym- 
physis. The  knowledge  of  these  sources  of  diffi- 
culty is  no  new  thing  to  those  experienced  in 
lithotomy  ;  nevertheless,  it  has  not  always  been 
sufficiently  insisted  on  by  surgical  writers,  and 
beginners  are  seldom  aware  of  the  depth  to  which 
Jt  may  be  necessary  to  carry  the  incision  in 
children,  or  of  the  facility  with  which  they  may 
become  involved  in  the  misadventure  above 
alluded  to.  Mr.  Fergusson  has  recently  brought 
these  points  very  prominently  and  forcibly  before 
the  profession,  and  has  stated  his  conviction  that 
most  of  the  cases  heretofore  related  as  instances 
where  the  incisions  for  litliotomy  have  been  made 
and  a  stone  has  not  been  present,  have  been 
examples  where  the  surgeon  has  failed  to  reacli 
the  bladder  from  the  cause  just  narrated.  He 
states  that  he  has  known  of  cases  where,  death 
having  followed  the  incisions,  the  stone  has  been 
found  in  the  bladder  at  a  post  mortem  inspection, 
and  has  heard  of  others  where  the  stone  has  been 
suceesgfuUy  extracted  at  n  second  operation,  after 
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the  first  wound  has  been  allowed  to  heal.  (See 
Lancet,  July  2,  imi.  Report  of  Lecture  delivered 
attlui  College  of  Surgeons.)  If  therefore  the  finger 
does  not  readily  enter  the  bladder,  no  force 
should  on  any  account  be  employed,  but  the  knife 
should  be  again  applied  to  the  groove  of  the  staff, 
and  pushed  steadily  onwards  u:itil  the  bladder 
has  been  fairly  opened.] 

Accidents  op  Lithotomv. 

[That  the  accidents  of  lithotomy  are  both  nume- 
rous and  severe,  may  be  gathered  from  the  general 
fact  that  about  one-fifth  or  one-sixth  of  all  pa- 
tients, who  are  cut  for  the  stone,  die.  They 
differ,  of  course,  according  to  the  mode  of  opera- 
tion which  may  be  adopted.  The  high  operation 
has  its  peculiar  dangers  ;  so  has  the  vesical,  rectal, 
&c.  ;  it  will,  hov/ever,  be  sufficient  if  we  confine 
ourselves  to  the  accidents  of  the  lateral  operation. 

The  nature  of  the  accidents  which  are  likely  to 
occur  will  be  best  understood  if  we  bear  in  mind 
the  obstacles  which  have  been  described,  because 
many  of  the  former  arise  from  attempts  made  to 
overcome  the  latter,  or  from  our  inability  to  do  so. 

The  accidents  should  be  distinguished  according 
as.  they  occur  during  the  operation  or  after  it. 

In  the  one  case,  they  constitute  accidents,  pro- 
perly so  called  ;  in  the  other  they  are,  for  the 
most  part,  secondary  occurrences,  and  may  more 
properly  be  considered  with  the  causes  of  death 
after  lithotomy. 

The  primary  accidents  of  lithotomy  are  few,  if 
we  consider  those  which  happen  at  the  present 
day,  and  not  the  unfortunate  occiuTences  described 
in  many  systematic  works,  the  greater  portion  of 
which  should  be  attributed  to  carelessness  or  want 
of  skill.  The  bulbous  portion  of  the  urethra  and 
the  artery  of  the  bulb  may  be  divided  by  the  first 
incisions.  This  accident  may  be  avoided  by  not 
commencing  our  incisions  too  high,  or  too  close 
to  the  raphe'.  Mr.  Skey,  however,  is  of  opinion 
that,  in  reality,  the  bulb  is  always  more  or  less 
divided,  and  the  artcrj'  of  the  bulb  frequently, 
and  that  the  perineal  artery  rarely  escapes  when 
the  external  incision  is  more  than  usually  long. 
(Operative  Surgery,  London,  1850,  p.  547.)  Mr. 
Skey  does  not  regard  this  accident  as  of  any 
consequence  whatever;  but  it  would  be  better  to 
avoid  it,  if  possible. 

The  next  accident  which  is  likely  to  occur  is 
the  slipping  of  the  point  of  the  knife  or  cutting 
instrument  from  the  groove  of  the  staff.  "What 
has  been  already  said  in  another  part  shows  that 
such  an  occurrence  is  by  no  means  unfrequent. 
It  has  happened  in  the  hands  of  the  best  sur- 
geons ;  and  hence  the  writer,  although  fully  ap- 
preciating Mr.  Liston's  method,  prefers  the  use 
of  the  button-headed  bistoury.  Wounding  the 
rectum  is  another  accident  not  unfrequent ;  and 
as  this  also  has  happened  to  skilful  operators, 
we  are  compelled  to  conclude  tliat  it  does  not 
always  arise  from  the  fault  of  the  surgeon. 
The  anterior  wall  of  the  rectum  lies  close  on 
the  posterior  surface  of  the  prostate,  to  which  it 
is  connected  by  cellular  membrane  ;  and,  in  spite 
of  the  precaution  to  empty  the  gut  (which  should 
never  be  neglected),  any  abnormal  development  of 
the  intestine  or  unnatural  change  in  tlie  position 
of  the  parts  may  bring  the  intestine  innnediately 
under  the  knife  of  the  operator.    It  may  be  di- 
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vided  during  the  first  incision ;  andj  this  was  not 
unlikely  to  happen  when  they  were  made  in 
nearly  a  straight  direction.  We  avoid  now  the 
accident  during  this  stage  by  lateralising  the  inci- 
sions. It  was  long  ago  remarked  by  Deschamps, 
that  the  rectum  is  sometimes  so  enlarged  and  di- 
lated in  old  people  that  it  overlaps  the  prostate 
to  a  considerable  degree.  Here  the  gut  may  be 
inj'U'ed  while  the  surgeon  is  opening  the  inem- 
branous  portion  of  the  urethra;  but  in  this  as 
well  as  in  other  cases,  the  accident  is  best  avoided 
by  not  raising  the  handle  of  the  knife  too  much, 
and  by  keeping  the  blade  above  the  index  finger 
of  the  left  hand,  while  the  same  finger  is  used  to 
depress  the  rectum  and  put  it  out  of  the  way. 

I  have  seen  the  rectum  wounded  in  three  or 
four  instances,  but  no  serious  consequences  were 
the  result.  A  wound  of  the  bowel,  occurring,  as  it 
does,  close  to  the  sphincter,  does  not  appear  to  Mr 
Key  to  be  a  matter  of  serious  moment. 

From  the  manner  in  which  the  bladder  of  very 
young  children  ascends  into  the  pelvis,  it  is  neces- 
sary to  employ  some  caution  in  making  the  internal 
incision  so  as  to  avoid  the  gut.  Dupuytren  recom- 
mends it  to  be  directed  in  an  imaginary  hne,  drawn 
from  the  umbilicus  to  the  tuberosity  of  the  isclnum. 

Primary  hemorrhage  arising  from  the  division 
of  some  considerable  vessel  during  the  incisions, 
whether  external  or  internal,  is  unquestionably  a 
rare  accident  in  the  hands  of  British  operators. 
Mr.  Listen  says  upon  this  subject :  "  Out  of  above 
one  hundred  patients  on  whom  I  have  performed 
the  lateral  operation  of  lithotomy,  only  one,  an 
aged  man,  suffered  in  consequence  of  ha;morrhage, 
and  in  him  the  artery  of  the  bulb  was  untouched; 
but  the  branches  of  the  hccmorrhoidals  were  loaded 
with  earthy  matter,  and  incapable  of  contracting  or 
retracting. .  {Prao.  Surg.  2nd  ed.  p.  448.  London, 
1838.)  Boyer,  on  the  other  hand,  considers  hajmor 
rhage  as  one  of  the  most  frequent  accidents  of  litho- 
tomy;  and  M.  Begin  calculates  that  one  out  of  every 
four  deaths  after  the  lateral  operation  is  occasioned 
by  hsemorrhage.  •  ^  ■  ^ 

It  is  difficult  to  determine  questions  of  this  kind 
by  statistics,  because  very  few  surgeons  have  re- 
corded, in  an  accurate  manner,  the  causes  of  death 
after  the  operations  performed  or  observed  by  them, 
while  our  hospital  records  are  nearly  equally  defi- 
cient.   The  writer  has,  however,  collected  ninety 
cases  of  death  observed  in  series,  and  of  these  no 
less  than  eleven  were  occasioned  byhaimorrhagc— 
a  circumstance  which  shows  that  the  accident  may 
occur,  not  only  in  a  considerable  number  of  cases, 
but  with  such  severity  as  to  cause  death  m  a  con- 
siderable proportion  to  the  whole  number  of  causes 
l''rom  the  data  now  alluded  to,  it  would  appear  that 
one  in  every  eight  deaths  after  lithotomy  is  occa- 
sioned byha;morrhage,but  this  includes  secondary 
as  well  as  primary  bleeding.   The  latter,  however, 
has  been  observed  with  more  or  less  seventy  dur- 
ing'the  first  as  well  as  the  second  incisions,  and 
may  be  considered  as  an  accident,  whenever  it 
arises  immediately  from  the  division  of  an  impor- 
tant vessel.    Varieties  in  the  origin  or  course  ot 
the  arteries  are  the  most  frequent  cause  ot  the 
accident ;  yet  it  cannot  always  be  attributed  to 
them.    The  arteries  of  the  perineum  arc  derived 
from  the  internal  pudic,  the  principal  branches  o 
which  iire  the  hajraorrhoidal  arteries,  the  superhcial 
artery  of  -the  perineum,  the  transverse  artery,  and 
the  artery  of  the  bulb.    Any  of  these  branches. 


or  the  trunk  of  the  pudic  artery  itself,  may  be  di- 
vided during  the  operation.  The  accident  some- 
times arises  from  the  irregular  direction  or  extent 
of  the  incisions,  but  much  more  frequently,  as 
has  been  said,  from  irregularities  of  the  perineal 
arteries. 

Division  of  the  artery  of  the  bulb  may  occur 
when  the  first  incision  is  made  too  high.  The 
late  Mr.  Iley  and  Mr.  Skey  are  of  opinion  that 
this  artery  is  nearly  always  divided  during  the 
lateral  operation.  On  the  other  hand,  if  the  inci- 
sion be  prolonged  too  much  downwards,  the  super- 
ficial hajmorrhoidals  may  be  wounded.  Finally, 
the  superficial  artery  of  the  perineum  may  be  im- 
plicated, because  in  some  subjects  it  runs  too 
near  the  median  line.  The  trunk  of  the  pudic 
artery  itself  may  be  divided  when  the  incision 
is  lateralised  too  much,  and  its  lower  angle 
made  to  terminate  very  close  to  the  ramus  of  the 
ischium. 

This  accident  has  happened  in  the  hands  of  the 
very  best  surgeons;  yet  we  think,  with  M.  Blandin 
and  many  other  iinatomists,  that  it  is  impossible 
for  such  an  accident  to  occur  unless  some  irregu- 
larity disturbs  the  normal  relation  of  parts  at  the 
floor  of  the  pelvis. 

The  trunk  of  the  internal  pudic  artery  is  closely 
bound  down  to  the  ramus  of  the  ischium  by  a 
layer  of  dense  fascia,  and  is  nearly  an  inch  and 
a  half  from  the  margin  of  the  anus  ;  nor  does  it 
begin  to  detach  itself  from  the  bone  until  near  its 
terminal  division.  Under  ordinary  circumstances, 
then,  I  am  of  opinion  that  the  trunk  of  the  in- 
ternal pudic  cannot  be  wounded  during  the  lateral 
operation.  The  accident,  however,  has  occuiTeJ,and 
to  the  masters  of  our  art.  Deschamps  relates  how 
Dcsault  cut  the  internal  pudic  with  Hawkins's 
gorget.  The  same  misadventure  has  happened  to 
M.  Roux,  to  Dr.  Physick,  to  Sir  C.  Bell,  Sir  IC. 
Home,  and  twice  to  Klein  in  Germany.  {Cunl- 
son,  LitUoLrily  and  Lilkotomy,  p.  '23"2.)  '  ^ 

Happening  in  the  hands  of  such  men,  it  is 
not  unreasonable  to  refer  this  accident  to  arte- 
rial anomalies  rather  than  to  neglect  or  want 
of  skill.    But  the  anomalies  now  alluded  to  arc 
themselves  subject  to   fixed    laws    and  occur 
within  certain  limits  only,  and  hence  it  may 
be  useful  to  notice  them  somewhat  in  detail. 
The  trunk  of  the  internal  pudic  artery  bound 
down  by  fascia  against  the  ramus  of  the  isclnum 
lies  more  than  half  an  inch  out  of  the  way  of  the 
knife  in  the  lateral  operation.    But  in  some  cases 
the  trunk  of  the  vessel  is  not  closely  applied  on 
the  bone  ;  it  begins  to  ascend  towards  the  median 
line  almost  as  soon  as  it  leaves  the  level  ol  the 
tuber  ischii.     Mr.  Coote,  of  St.  Bartholomew  s 
Hospital,  has  recorded  a  very  remaikahle  example 
of  this  kind  of  deviation.  As  soon  as  the  internal 
pudic  re  entered  the  pelvis  it  passed  over  to  the 
rectum,  and  ascended  along  the  gut  towards  the 
triangular  ligament,  lying  exactly  m  the  track  of 
the  knife  during  lithotomy. 

In  several  cases,  especially  in  the  male  subject, 
the  internal  pudic,  instead  of  passing  out  ol  he 
pelvis,  descends  along  the  inferior  surface  ot  tiie 
bladder  and  crosses  over  the  prosUite  to  be  dis- 
tributed to  the  penis.  (Grev,,,  Umet,es  of  the 
Arterial  SusUm.    Dublin,  1830,  p.  . 

The  transverse  artery  of  the  penneum  is  occa- 
sionally double,  and  hence  increased  htemorrhage 
may  arise. 
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Again,  one  of  the  liajmorrlioidal  arteries,  espe- 
cially the  inferior,  may  arise  from  the  pudic  close 
to^tho  edge  of  the  transverse  muscle,  and  thence 
cross  the  perineum  obliquely  downwards  and  in- 
wards. In  such  a  case  its  division  must  be  in- 
evitable. 

The  artery  of  the  bulb  is  subject  to  numerous 
vai'ieties  both  of  origin  and  of  course;  it  sometimes 
arises  much  lower  down  than  usual,  and  crosses 
the  perineum  obliquely  upwards  in  the  way  of 
the  lateral  incision.  In  some  cases  it  arises  from 
the  obturator  artery,  while  it  sometimes  happens 
that  the  artery  of  the  bulb  at  one  side  is  very 
large,  and  furnishes  the  corresponding  branch  to 
the  opposite  side. 

The  dorsal  artery  of  the  penis  is  much  more 
liable  to  varieties  than  is  commonly  supposed. 
This  artery  very  often  arises  from  the  obturator 
or  some  other  branch  of  the  hypogastric  ;  but 
such  deviation  does  not  allect  lithotomy.  In 
many^  other  cases,  however,  the  dorsal  artery,  in- 
stead of  coming  out  beneath  the  symphysis  pubis, 
gains  the  side  of  the  prostate,  romid  which  it 
winds  to  the  dorsum  of  the  penis.  The  late  Mr. 
Shaw  lost  a  patient  from  haemorrhage  occasioned 
by  a  variety  of  this  kind  ;  and  Professor  Harri- 
son justly  remarks  that  the  anomaly  may  account 
for  many  other  cases  of  fatal  bleeding  during  the 
early  stages  of  the  operation. 

As  the  surgeon  has  no  means  of  ascertaining 
beforehand  the  existence  of  arterial  anomalies, 
he  docs  not  penuit  their  possible  occurrence  to 
influence  his  proceedings.  Should  any  serious 
haemorrhage  from  the  division  of  an  artery  take 
place,  the  vessel  must  be  sought  for  and  taken  up 
in  the  usual  manner  ;  and,  in  case  of  failure,  the 
other  means  ordinarily  employed  for  the  arrest  of 
bleeding  must  be  had  recourse  to. 

Cheselden  was  in  the  habit  of  taking  up  the 
vessels  as  they  were  divided  ;  and  whenever  any 
considerable  arterial  bleeding  occurs  his  example 
should  be  followed.  But  it  is  by  no  means  an 
easy  matter  to  tie  either  the  artery  of  the  bulb 
or  the  trunk  of  the  internal  pudic  artery.  The 
one  is  hidden  so  deeply  under  the  arch  of  the 
pubes,  and  the  other  so  closely  bound  down  by 
aponeurosis  to  the  ischium,  that  it  is  almost  im- 
possible to  discover  their  divided  orifices  or  reach 
them  with  the  needle.  A  few  cases,  it  is  true,  are 
recorded  where  the  surgeon  was  fortunate  enough  to 
take  up  the  trunk  of  the  pudic  artery  ;  but  these  are 
exceptional  ;  and  I  believe  that  pressure  with  the 
finger  against  the  ascending  ramus  of  the  ischium 
18  the  only  safe  practice  to  which  wo  can  have  re- 
course. It  may  bo  tedious  for  the  assistant  and 
a  source  of  annoyance  to  the  patient,  yet  twelve 
hours  may  suffice  to  place  the  life  of  a  man  be- 
yond danger,  and  no  sacrifice  is  too  great  for  such 
an  object.  It  is  unnecessary  to  mention  that  this 
pressure  will  also  serve  to  arrest  hicmorrhnge  from 
the  artery  of  the  bulb.] 

If  the  internal  pudic  artery  should  bo  wounded, 
and  bleed  profusely,  the  best  plan  is,  if  possible, 
first  to  take  out  the  stone  and  then  introduce  into 
the  wound  a  piece  of  firm  sponge  with  a  large 
canula  passed  through  its  centre.  The  expand- 
ing property  of  the  sponge  on  its  becoming  wet 
will  make  the  necessary  degree  of  compression 
ot  the  vessel,  which  mostly  lies  too  deeply  to  be 
tied.    Sometimes  lint  wrapped  round  the  caiiula 
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nas  answered.    Linen  wet  with  cold  water  should 


at  the  same  time  be  applied  to  the  perineum  and 
hypogastric  region. 

I  cannot  say  that  it  has  fallen  to  my  lot  to  see 
any  cases  (out  of  the  great  number  wliich  I  have 
seen)  in  whicli  death  could  be  imputed  to  liajmor- 
rhage,  notwithstanding  the  bleeding  has  often  been 
so  profuse  and  from  so  deep  a  source,  just  after  the 
operation,  as  to  create  suspicion  that  it  proceeded 
from  the  internal  pudic  artery.  Such  hemorrhage 
generally  stopped  before  the  patient  had  been  put 
to  bed. 

Sir  Benjamin  Brodie  had  the  misfortune  to  lose 
a  patient  from  hasmorrhage.  The  case  was  that  of 
an  old  man  who  had  an  enlarged  prostate  and  an 
unusually  deep  perineum.  The  blood  was  venous. 
If  the  incisions  are  made  low  down,  and  not  too 
extensive,  the  chance  of  haemorrhage  seems  to  Sir 
B.  Brodie  to  be  but  trivial,  {On  Dis.  of  ilie  Urin. 
Organs,  p.  298.)  In  one  example,  under  this  gen- 
tleman, where  the  size  of  the  calculus  made  it  ne- 
cessary to  cut  the  right  side  of  the  prostate,  the 
hajmorrhage  would  have  proved  fatal  if  an  as- 
sistant had  not  pressed  the  internal  pudic  artery 
against  the  bone  with  his  finger  for  several  hours. 
In  another  case  operated  upon  by  Sir  E.  Home 
the  bleeding  was  first  suspended  by  pressure  with 
the  finger  ;  and  then,  as  the  patient  was  a  thin 
person.  Sir  B.  Brodie  succeeded  with  the  aid  of  a 
small  flexible  silver  needle  in  passing  a  ligiituro 
round  the  trunk  of  that  artery.  Dr.  Physick,  of 
the  United  States,  once  succeeded  in  tying  the 
internal  pudic  artery  after  lithotomy.  (See  Rccsa 
in  Amcrimu  Ed.  of  this  Did.) 

Mr.  Key  believes  that  the  pudic  artery  itself 
is  rarely  wounded,  but  that  in  adults  the  artery 
of  the  bulb  and  the  superficial  perineal  branch 
often  bleed  profusely.  If  the  incision  be  made 
low  down  in  the  perineum  he  admits  that  the 
artery  of  the  bulb  may  escape  ;  but  from  experi- 
ments which  he  has  made  ou  the  dead  subject  he 
infers  that  it  is  almost  always  divided.  He  does 
not  approve  of  plugging  the  wound  with  lint  or 
sponge  introduced  on  a  catheter.  The  cellular 
membrane  is  irritated  by  it,  and  an  unhealthy 
form  of  inflammation  ensues,  while  the  catheter 
being  soon  blocked  with  coagulum  does  not  carry 
off  the  urine  from  the  bladder.  I  have,  however 
(he  adds),  found  advantage  in  checking  the  bleed- 
ing by  means  of  pressure  made  upon  the  upper 
part  of  the  left  side  of  the  perineum  by  a  forked 
piece  of  lint  fixed  to  a  piece  of  cork  ;  pressure  in 
this  mode  also  reaches  the  deeper  branches  of  the 
prostate  from  which  the  blood  sometimes  oozes 
for  a  long  time  after  the  patient  is  placed  in  bed, 
and  distends  the  bladder  with  masses  of  coagula. 
(See  Guys  liospiial  Reports,  vol.'ii.  p.  19.) 

[Primary  venous  haemorrhage  is  anotheraccideiit 
which  occasionally  occurs,  although  its  possibility 
is  denied  by  several  authors.  It  is  sometimes  sup- 
posed to  arise  from  division  of  a  portion  of  the  bulb, 
an  accident  not  easily  avoided  when  we  have  to  ope- 
rate on  old  patients.  The  bleeding  from  this  source, 
however,  is  easily  commanded  and  seldom  profuse. 
A  more  serious  form  occurs  from  division  of  the 
venous  plexus  about  the  neck  of  the  bladder  and 
prostate.  In  aged  patients, and  after  long-continued 
irritation  of  the  urinary  organs,  these  veins  are 
apt  to  become  abnormally  developed  even  to  n 
varicose  state.  Besides  this,  they  are  enveloped 
in  prolongations  of  the  deep  pelvic  fascia,  and 
thus    prevented    from  retracting  or  becoming 
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quickly  closed  after  division.  From  those  causes 
troublesome  venous  haamorrhage  may  come  on  in 
old  patients  submitted  to  the  operation.  Sir  B. 
Brodie  lost  a  patient  within  a  few  hours  from  this 
cause,  having  been  foiled  in  all  his  efforts  to 
restrain  the  bleeding.  It  may  take  place  in  adults, 
or  even  in  children,  under  peculiar  circumstances. 
M.  Robert  witnessed  two  examples  at  the  Hotel 
Dieu  of  Paris.  In  one  case,  that  of  a  young  man, 
the  venous  plexus  continued  to  pour  forth  blood 
until  death  ensued.  No  artery  had  been  wounded. 
The  second  case  was  that  of  a  child  addicted  to 
masturbation.  The  enlarged  veins  furnished  a 
copious  bleeding,  which  became  suddenly  fatal 
after  an  act  of  that  vice.  These  are  altogether 
exceptional  cases  ;  for  we  may  lay  it  down  as  a 
rule  that  the  danger  of  venous  hsemorrhage  is  in 
direct  proportion  to  the  age  of  the  patient. 

Secondary  hsemorrhage  sometimes  occurs  after 
lithotomy,  and  probably,  as  Sir  B.  Brodie  sus- 
pects, from  the  separation  of  a  slough.  In  one 
such  case  Mr.  Earle  stopped  the  bleeding  by  ni- 
troducing  into  the  bladder  through  the  wound  a 
tent  of  lint  enclosing  an  elastic  gum  catheter.] 


Causes  of  Death  after  Lithotomy. 

[The  accidents  which  have  been  now  described 

 if  we  except  bleeding— are  seldom  attended  by 

any  serious  consequences.    There  are  others,  how 
ever,  sometimes  primary,  more  often  secondary 
which  frequently  terminate  in  a  fatal  manner, 
and  may,  therefore,  be  described  under  the  head 
of  "  Causes  of  Death." 

When  we  reflect  on  the  immense  number  of 
cases  in  which  lithotomy  has  been  performed  in 
private  practice,  and  on  the  numerous  hospital 
records  which  must  exist  relative  to  long  series  of 
cases,  it  seems  strange  that  there  should  be  any 
difficulty  in  ascertaining  the  precise  cause  of  death 
after  this  operation.  Yet  such  is  not  the  case ; 
accurate  records  are  rare.  The  writer  has,  how- 
ever, collected  ninety  cases  (Dupuytren  19,' Bryant 
40,  Mr.  Teale  13,  Dr.  Humphry  7,  Dr.  Barnard  6, 
Provincial  Hospitals  5),  and  arranged  them  ni 
tabular  form  : — ■ 


No.  of  Cases 
recorded 


Dupuytren  19 
Bryant  .  40 
Teale  .  .13 
Humphry.  7 
Harnard  .  6 
Provincial  1  g 
Hospitals  J 

90 


Cause  of  Death 


Infiltration  of  urine  into 
cellular  tissue  of  pelvis. 
Inflammation  of  cellu- 
lar tissue  of  pelvis  .  . 

Pelvic  abscess  .... 

Erysipelas  

From  accident .   .   .  . 

Haemorrhage  .    .    .  . 

Pyamia  

Shock   

Disease  of  Kidneys   .  . 

Peritonitis  

Cystitis 

Laceration  of  Bladder  or 

Prostate  

Great  size  of  Calculus  . 
Obstacle  in  Perineum  . 
Disease  of  Prostate  .  . 
Sacculated  Bladder  .  . 
Cancer  of  Bladder    .  . 

Bronchitis  

Uncertain  

Sudden  Coma  .   .   .  . 


No.  of 

Cases 
Fatal 


22 
1 
1 
3 
11 
10 
8 
8 
4 
4 

4 
2 
2 
1 
2 
1 
2 
3 
1 

90 


Previous  to  the  discovery  of  chloroform,  nervous 
accidents,  the  shock,  &c.,were  formidable,  and  not 
unfrequently  terminated  in  death.    Even  now  the 
effect  of  the  operation  on  the  nervous  system  is 
not  invariably  avoided.    An  example  of  this  kind 
occurred  some  years  ago  in  the  practice  of  Mr. 
Lawrence,  at  St.  Bartholomew's  Hospital.  Al- 
though chloroform  had  been  duly  administered, 
the  nervous  and  irritable  state  excited  by  the 
operation  continued,  and  the  patient  sunk  on 
the  third  day  from  the  mere  shock.    The  very 
fear  of  the  operation  has  been  fatal.  {Gazelle 
Mid.  da  Paris,  Dec.  7,  1 850.)    Prolonged  ope- 
rations are  always  dangerous ;  and  when  the 
obstacles  which  have  caused  the  delay  are  great, 
the  patient  is  sometimes  removed  from  the  oper- 
ation table  in  a  state  of  prostration  from  which  he 
never  rallies.    Such  a  condition  demands  instant 
and  unremitting  attention.    The  patient  should  be 
carried  to  bed  at  once  in  the  horizontal  position  ; 
he  should  then  be  covered  with  a  warm  blanket, 
and  bottles  of  hot  water  be  applied  to  his  feet  ; 
while  a  free  access  of  air  to  the  face  is  provided 
for.    So  soon  as  he  can  swallow,  small  quantities 
of  hot  brandy  and  water,  ammonia,  &c.,  are  to  be 
given,  until  reaction  sets  in. 

Ha;morrhage,  whether  primary  or  secondar}', 
has  been  noticed  already,  under  the  head  of 
"Accidents."  It  seems  only  necessary  to  add 
here  that  the  bleeding  which  terminates  fatally 
is  most  commonly  the  secondary  form. 

Mr.  Cooper  states  that  "  the  majority  of  patients 
who  die  after  lithotomy  perish  of  peritoneal  in- 
flammation." This  is  an  error.  The  most  frequent 
cause  of  death  is  unquestionably  inflammation  of 
the  cellular  tissue  of  the  pelvis  caused  by  infiltra- 
tion of  urine.  This  inflammation,  it  is  true,  may 
extend  to  the  peritoneum,  especially  whenever  the 
layer  of  pelvic  fascia  close  to  the  peritoneimi  has 
been  divided  ;  but  peritonitis  independently  of 
such  extravasation  is  rare. 

Infiltration  of  urine  may  take  place  under  two 
different  circumstances,  which  are  worthy  of  no- 
tice, as  this  in  some  measure  explains  the  variety 
of  symptoms  observed  in  different  cases,  and  the 
greater  rapidity  with  which  some  hasten  to  their 
fatal  termination. 

The  urine  may  become  infiltrated  whenever 
the  internal  incision  has  been  carried  beyond 
the  limits  of  the  prostate,  or  when  the  neck  of 
the  bladder  and  the  prostate  have  been  injured 
during  the  efforts  made  to  extract  a  large  cal- 
culus. In  both  these  cases  the  fibrous  capsule  of 
the  prostate  is  divided,  the  urine  becomes  infil- 
trated into  the  subjacent  cellular  tissue,  inflamma- 
tion sets  in,  and  excites,  according  to  its  seat  or 
extent  either  peritonitis  or  sloughing  of  the  soft 
parts  within  the  pelvis.  Infiltration,  again,  may 
arise  from  anything  which  impedes  the  free  dis- 
charce  of  urine  through  the  external  wound. 
Thus  the  external  incisions  may  have  been  too 
small  or  do  not  correspond  with  the  internal  or 
the  sides  of  the  wound  have  been  lacerated  dur- 
ing the  extraction  of  a  large  calculus.  Here  the 
infiltration  does  not  take  place  into  the  sub-pen- 
toneal  cellular  tissue;  yet  its  eftccts,  though  slower 
than  in  the  former  case,are  almost  equally  unlavour- 

"'^The  only  certain  way  of  avoiding  the  danger 
now  spoken  of  is  to  follow  the  rule  so  justly 
insisted  on   by  Mr.  Liston  and  many  other 
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surgeons!  to  avoid  all  interference  with  the  re- 
flexion of  the  ileo-vesical  or  pelvic  fascia  from  the 
sides  of  the  cavity  over  the  base  of  the  prostate 
and  side  of  the  bladder. 

In  Older  of  frequency  after  extravasation  of 
urine  and  hcemorrhage  must  be  reckoned  phle- 
bitis or  purulent  infection  of  the  blood.  The 
frequency  of  this  accident  after  certain  operations 
on  the  genito-urinary  organs  has  been  generally 
admitted  ;  but,  from  the  absence  of  accurate  ob- 
servation, its  connection  with  lithotomy  has  not 
been  noticed  by  any  systematic  writers  in  this 
I  country.  All  French  authors,  on  the  other  hand, 
.  insist  on  the  occurrence  of  purulent  infection  after 
lithotomy  ;  and  its  comparative  frequency  in  this 
country  is  proved  by  the  records  of  Guy 'a  Hos- 
pital. 

In  the  paper  by  Mr.  Bryant,  already  alluded 
;  to,  we  find  five  fatal  cases  from  phlebitis  out  of 
I  forty  recorded  in  the  books  of  that  hospital.  In 
i  Dr.  Barnard's  cases  three  deaths  out  of  six  are  attri- 
i  buted  to  phlebitis.    In  Mr.  Teale's  thirteen  cases 

one  occurred  from  pelvic  and  crural  phlebitis  ; 
1  while  two  others  not  examined  were  probably  cut 

off  by  the  same  cause. 

To  these  four  causes,  viz.,  shock,  hsemorrhage, 
I  urinary  infiltration,  and  pyaemia,  must  be  attri- 
I  buted   the   immense  majority  of  deaths  after 

lithotomy,  and  to  their  avoidance  should  the 
;  attention  of  the  surgeon  be  therefore  mainly 
I  directed. 

Simple  peritonitis  and  cystitis  are  compara- 
tively rare. 

There  is,  finally,  another  cause  of  deatli  after 
lithotomy,  viz.  disease  of  the  kidney  and  pye- 
litis ;  but  in  moat  cases  it  will  be  found  that  the 
operation  only  hastened  death,  and  has  not  been 
ita  actual  cause.  However  this  may  be,  Mr. 
Bryant'a  table  shows  that  pyelitis  and  inflam- 
mation of  the  kidneys  were  the  cause  of  death 
in  six  out  of  forty  fatal  cases.  This  is  a  very 
large  proportion,  yet  not  to  be  wondered  at 
when  the  condition  of  many  patients  labouring 
under  stone  is  remembered.  Vesical  calculus 
seldom  exists  for  any  considerable  time  without 
producing  either  disease  of  tlie  kidneys  or  a 
tendency  to  disease  in  these  organs  which  the 
slightest  exciting  cause  may  light  up.  Many 
patients  labouring  under  incipient  disease  of  the 
kidnej's  or  with  suspicious  symptoms  are  thus 
operated  on  and  compelled  to  run  a  risk  which 
in  the  nature  of  things  it  is  impossible  for  them 
to  avoid. 

Dr.  Humphry  records  one  case  of  great  interest, 
in  which,  although  but  little  force  was  used,  the 
bladder  was  ruptured  by  the  forceps,  and  the  stone 
escaped  through  the  laceration  into  the  peritoneal 
cavity.  Mr.  Humphry's  seven  deaths  were  from 
a  total  of  89  operations.  Of  these  41  were  in 
adults,  with  5  deaths,  nr  somewhat  less  than  1  in  8. 
(See  Lancet,  vol.  i.  180  t,  p.  4G1.) 

Mr.  Outtcridge,  of  Birmingham,  !i;is  operated  on 
1^7  patients  with  only  seven  deatlis,  an  amount 
of  success  which  we  believe  has  not  been  surpassed 
by  any  operator  of  the  present  day.  (See  Pamphlet 
on  Lithotomy,  3rd  ed.  185D.) 

Mr.  Thompson  haa  published  in  his  Lettsomian 
Lectures  some  interesting  remarks  on  the  causes 
of  death  after  lithotomy,  of  which  the  following  is 
a  summary.  He  commences  by  remarking  that 
the  causes  of  death  are  not  the  same  in  adult 


life  and  in  the  period  of  youth,  although  it  has 
been  the  custom  to  regard  the  fatal  contingencies 
of  all  ages  in  the  mass  without  making  this  dis- 
tinction. 

The  first,  and,  beyond  all  doubt,  the  most  fre- 
quent cause  of  death  in  the  adult  is  acute  inflam- 
mation of  the  tissues,  especially  of  the  loose 
cellular  tissue  about  the  neck,  base,  and  sides  of 
the  bladder.  This  inflammatory  action  may  be 
caused  by  mechanical  violence,  by  urinary  infil- 
tration through  too  deep  incisions,  by  want  of  re- 
parative power  in  the  patient,  from  erysipelas,  &c. 

Mr.  Thompson  thinks  that  mechanical  violence 
inflicted  for  the  removal  of  the  stone,  especially 
when  the  opening  is  of  insufficient  size,  is  much 
more  frequently  the  cause  of  this  inflammation 
than  the  infiltration  of  urine,  to  which  it  is  attri- 
buted by  the  majority  of  authors.  In  confirma- 
tion of  this  opinion  it  is  remarked  "  that  while  it 
is  certain  that  the  boundaries  of  the  prostate  are 
almost  universally  overstepped  by  the  knife  in 
children,  infiltration  of  urine  very  rarely  occurs 
in  them." 

Death  from  ill-conditioned  inflammation  pro- 
duced by  urinous  infiltration,"  when  the  parts 
have  been  opened  by  too  deep  incisions,  al- 
though undoubtedly  occurring  sometimes,  does  so 
much  less  frequently  than  is  usually  supposed. 
If  extravasation  has  been  so  frequently  disco- 
vered after  death,  it  has  been  rather  the  conse- 
quence than  the  cause  of  the  infiltration  which 
accompanies  it.  The  remaining  causes  of  death 
are,  cellulitis  occurring  from  constitutional  causes, 
inflammation  of  the  bladder  extending  upwards 
to  the  kidneys,  absorption  of  urinary  products, 
phlebitis  and  pysemia,  shock,  hajmorrhage,  and 
exhaustion. 

In  children  the  most  frequent  cause  of  death 
is  peritonitis  ;  the  next  cause,  probably  acting 
almost  as  frequently,  appears  to  be  constitutional 
exhaustion  or  debility. 

The  following  remarks  by  Mr.  Cooper  are  re^ 
tained  in  the  present  edition  ;  they  are  interesting; 
as  showing  the  views  which  formerly  prevailed  re- 
specting tlie  causes  of  death  after  lithotomy  and 
the  treatment  required.  It  will  be  seen,  however, 
that  they  are  considerably  at  variance  with  the 
opinion  now  generally  entertained,  and  to  which 
expression  has  been  given  in  the  preceding  para^ 
graphs.] 

There  is  no  doubt  that  many  adults  who  die 
after  lithotomy  perish  of  peritoneal  inflammatrorp. 
Hence,  on  the  least  occurrence  of  tenderness  over 
the  abdomen  copious  venesection  should  be  put  int 
practice;  at  the  same  time  from  twelve  to  tweivty- 
four  leeches  should  be  applied  to  the  hypogastric 
region.  The  belly  should  bo  fomented  and  tiie 
bowels  kept  open  with  the  oleum  ricini.  ITiia 
feebleness  of  the  pulse  should  not  deter  the  piaxi- 
titioncr  from  using  the  lancet  ;  thi«  symptonn  is 
only  fallacious,  and  generally  attendant  on  all  m- 
flammation  within  the  abdomen.  It  is  a  curious 
fact  that  Mr.  Martineau,  who  onlj'  lost  two  oui 
of  eighty- four  patients  whom  he  operated  upon'fm 
the  stone,  should  never  have  found  it  requisite  to 
bleed  ;  but  it  appears  to  me  that  it  is  a  much 
better  argument  in  favour  of  the  superior  safety 
of  operating  with  the  knife  and  m.iking  a  free? 
opening,  than  reason  for  discarding  vonesectioni 
when  inflammation  of  the  peritoneum  has  come 
on,  which,  however,  may  not  be  this  gentleman's 
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moaning,  as  lie  saj's,  "  I  believe  it  will  be  found 
in  adults  that  death  follows  oftener  from  exhaus- 
tion, after  a  tedious  operation,  or  from  despon- 
dency, &c.,  than  from  acute  disease,"  {Med.  Chir. 
Trans,  vol.  xi.  p.  412),  a  sentiment  which,  I  am 
sure,  this  gentleman  would  not  have  entertained 
had  he  been  present  with  me  at  the  opening  of 
the  many  unfortunate  cases  which  used  formerly 
to  occur  in  the  practice  with  badly  made  gorgets 
in  St.  Bartholomew's  Hospital.  Together  with  the 
above  measures,  the  warm  bath,  a  blister  on  the 
lower  part  of  the  abdomen,  and  emollient  clysters, 
are  highly  proper.    I  have  seen  several  old  sub- 
jects die  of  the  irritation  of  a  diseased  thickened 
bladder  continuing  after  the  stone  had  been  ex- 
tracted.   They  had  not  the  acute  symptoms,  the 
inflammatory  fever,  the  general  tenderness  and 
tension  of  the  abdomen,  as  in  cases  of  peritonitis, 
but  they  referred  their  uneasiness  to  the  lower 
part  of  the  pelvis  ;  and  instead  of  dying  in  the 
course  of  two  or  three  days,  as  those  usually  do 
who  perish  of  peritoneal  inflammation,  the)',  for 
the  most  part,  lingered  two  or  three  weeks.  In 
these  cases  opiate  clysters  and  blistering  the 
hypogastric  region  are  the  best  measures.  In 
some° instances  of  this  kind  abscesses  form  about 
the  neck  of  the  bladder. 

I  shall  conclude  this  article  with  the  following 
quotation  :  "  Some  individuals  (as  Sir  B.  Brodie 
observes)  are  good  subjects  for  the  operation,  and 
recover,  perhaps,  without  a  bad  symptom,  although 
the  operation  may  have  been  very  indifferently 
performed.  Others  may  be  truly  said  to  be  bad 
subjects,  and  die  even  though  the  operation  be 
performed  in  the  most  perfect  manner.  What  is 
it  that  constitutes  the  essential  difference  between 
these  two  classes  of  cases  ?  It  is,  according  to 
my  experience,  the  presence  or  absence  of  organic 
disease,"  especially  of  the  kidneys  or  bladder. 
{Op.  cii.  p.  301.)  The  enlargement  of  the  pros- 
tate gland  in  old  men  I  believe,  with  Sir  B. 
Brodie,  does  not  increase  the  danger,  though  it 
may  the  difficulty  of  the  operation.  I  infer  this 
from  a  case  which  occurred  in  University  College 
Hospital,  and  in  which  the  patient  recovered 
without  any  bad  symptoms,  though  the  opera- 
tion was  excessively  long,  and  a  portion  of  the 
enlarged  gland,  which  had  been  sliced  off,  fell 
down  upon  the  floor. 

With  respect  to  fistula  in  perlneo,  impotency, 
and  incontinence  of  urine,  as  consequences  of 
lithotomy,  I  have  seen  two  or  three  examples  of 
the  first.  Mr.  Key  has  not  witnessed  fistula  as  a 
consequence  of  the  operation  for  vesical  calculus. 
"  The  operation  of  extracting  prostatic  calculi " 
(he  observes)  "  when  they  are  large,  and  the  gland 
diseased,  is  sometimes  followed  by  difficulty  in 
healing  the  external  incision,  and  the  formation 
of  a  fistula,  through  which  some  drops  of  urine 
escape.  But  in  litliotomy  the  incision,  being 
made  through  healthy  structures,  heals  quickly 
by  a  healthy  process  of  granulation,  and^  fistula 
is,  therefore,  a  very  uncommon  occurrence.  Mr. 
Key  has  known  of  one  instance  in  which  impo- 
tency was  ascribed  to  the  operation.  But,  ac- 
cording to  his  experience,  incontinence  of  urine 
rarely' occurs  in  the  adult.  In  the  young  subject 
partial  incontinence  will  sometimes  occur,  il  tiie 
patient  is  allowed  to  leave  his  bed  too  soon  after 
the  operation,  before  the  neck  of  the  bladder  is 
firmly  healed,  and  the  sphincter  has  recovered 


its  tone.  Instances,  therefore,  are  met  with  of 
young  boys  who,  if  they  retain  tlieir  water  in- 
conveniently long,  find  it  dribble  away  as  they 
move  about.  In  bed  the  urine  is  perfectly  re- 
tained. When  they  arrive  at  the  age  of  puberty 
the  power  of  retaining  it  becomes  increased.  (See 
Aston  Key,  in  Guy's  Hospital  Reports,  vol.  ii.  p. 
•25.) 

Op  I50ME  Particular  Methods  and 
Instruments. 

M.  Foubert,  an  eminent  surgeon  at  Paris,  de- 
vised and  practised  a  plan  of  his  own,  which, 
however,  has  not  been  considered  by  others 
worthy  of  being  imitated.  The  patient  having 
retained  his  urine,  so  as  to  distend  his  bladder, 
an  assistant  with  a  convenient  bolster  presses  the 
abdomen  a  little  below  the  navel  in  such  a 
manner  that  by  pushing  the  bladder  forwards  he 
may  make  that  part  of  it  protuberant  which  lies 
between  the  neck  and  the  ureter.  Tlie  operator 
at  the  same  time  introduces  the  forefinger  of  his 
left  hand  up  the  rectum,  and,  drawing  it  down 
towards  the  right  buttock,  pushes  in  a  trocar 
on  the  left  side  of  the  perineum,  near  the  great 
tuberosity  of  the  ischium,  and  about  an  inch 
above  the  anus.  Then  the  trocar  is  to  be  car- 
ried on  parallel  to  the  rectum  exactly  between 
the  erector  penis  and  accelerator^urinte  muscle,  so 
as  to  enter  the  bladder  in  one  side  of  its  neck  ; 
as  soon  as  the  bladder  is  entered,  the  operator 
withdraws  his-  forefinger  from  the  anus. 

In  the  upper  part  of  the  canula  of  the  trocar 
there  is  a  groove,  the  use  of  which  is  to  allow 
some  urine  to  escape  immediately  the  instrument 
enters  the  bladder,  so  that  the  trocar  may  not  be 
pushed  in  any  further  ;  but  its  principal  use  la 
for  guiding  the  incision.  As  soon  as  the  urine 
began  to  flow,  Foubert,  retracting  the  trocar  a 
little,  without  drawing  it  quite  out  of  the  ca- 
nula, introduced  the  point  of  a  slender  knife  into 
the  groove  in  the  canula,  and  by  the  guidance 
of  this  groove  he  ran  it  onwards  into  the  bladder, 
and  was  aware  of  the  knife  having  actually  en- 
tered this  viscus  by  the  urine  flowing  still  more 
freely.  Then,  raising  the  knife  from  the  groove, 
he  made  his  incision,  about  an  inch  and  a  half 
in  length,  through  the  neck  of  the  bladder,  by 
moving  the  knife  from  that  point  at  which  it 
had  entered  upwards  towards  the  pubes.  And, 
filially,  by  moving  the  handle  more  largely  than 
the  point  of  the  knife,  he  opened  the  outer  part 
of  the  wound  to  whatever  extent  the  size  of  the 
stone  seemed  to  require,  and  then,  withdrawing 
the  knife,  he  introduced  a  blunt  gorget  to  guide 

the  forceps.  „,  .  • 

An  ellbrt  was  made  by  Thomas  to  improve 
this  method,  but  he  failed,  and  it  was  never 
adopted  by  others.  The  inability  of  many  blad- 
ders to  bear  distention  is  an  insuperable  objec- 
tion to  it,  for  without  this  the  trocar  is  liable 
to  pass  between  the  bladder  and  rectum,  and 
even  through  the  bladder  into  the  pelvis. 
(Mhnoires  de  VAcad.  dc.  Chir.,  vo  .  i.  p.  bbA  ; 
Le  Bran's  raralleh  ;  Sharj^'s  Critical  Ifigmry ; 
J.  JJctPs  rrinciplcs,  \o\.  a.)  ,i,„,i„r 
In  the  year  1748  Frere  C^mie's  «fl°fj>l 
performing  the  lateral  operation  began  to  at  met 
considerable  notice.  It  was  performed  with  a 
particular  instrument,  called  the  lithotome  cache 
by  means  of  which  the  prostate  gland  and  orifice 
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of  the  bladder  were  divided  from  witliin  oiU- 
wai-ds.  The  lithotome  cache'  is  entitled  to  nuich 
attention,  because  it  i3  still  generally  used  in 
several  parts  of  the  Continent  and  sometimes  in 
this  country,  especially  in  St.  George's  and  the 
Westminster  Hospitals.  "  In  France  "  (says  M. 
lloux),  "  if  there  is  any  mode  of  operating  more 
common  than  others  and  preferred  by  the  majo- 
rity of  practitioners,  it  is  that  in  which  the  in- 
strument named  the  lithotome  cache'  is  erapIo3'ed." 
(See  ParallUe  de  la  Chirnrgie  Anglaise  c$-c.  p. 
318.)  Frere  Come  does  not  ascribe  the  inven- 
tion of  this  instrument  to  himself,  but  acknow- 
ledges that  it  I'esenibles  the  knife  for  operating 
upon  hernia,  said  to  have  been  devised  by  a 
French  surgeon  of  the  name  of  Bienaise.  It 
consists  of  a  handle  and  the  blade  part.  The 
latter  is  slightly  curved,  about  as  thick  as  a 
quill,  furnished  with  a  beak,  and  excavated  so 
as  to  form  a  sheath  for  a  knife  of  its  own  length. 
By  means  of  a  kind  of  lever  the  knife  can  be 
made  to  pass  out  of  the  sheath  ;  and  the  dis- 
tance to  which  the  blade  projects  also  admits  of 
its  being  regulated  with  precision.  For  this  pur- 
pose the  handle  is  divided  into  six  sides,  num- 
bered 6,  7,  9,  11,  13,  and  15,  and  which,  accord- 
ing as  they  are  more  or  less  elevated,  allow  the 
lever  to  be  depressed  in  different  degrees,  and 
the  knifd  to  move  out  of  its  sheath  in  the  same 
proportion.  Thus  the  surgeon  can  at  his  option 
make  an  incision  through  the  prostatic  portion  of 
the  urethra  and  orifice  of  the  bladder  of  six  dif- 
ferent lengths. 

Sabatier  observes  that  Frere  Gome's  method 
possesses  all  the  advantages  of  the  lateral  opera- 
tion, besides  being  more  easy  than  Cheselden's 
plan  and  most  of  the  other  modes  subsequently 
proposed  for  cutting  the  prostate  gland  and  orifice 
of  the  bladder  with  perfect  smoothness,  and  to  a 
sufficient  extent  to  allow  the  calculus  to  be  re- 
moved without  laceration  of  the  parts.  {MCd. 
Operaioire,  t.  iii.  p.  199.) 

Several  objections  have  been  urged  against  the 
use  of  the  lithotome  cach^.  1.  Frere  Come  ni.idc 
his  incision  too  high,  so  that  an  extravasation  of 
urine  in  the  scrotum  followed  some  of  his  opera- 
tions ;  but  the  above  method  of  operating  is  free 
from  any  objection  of  this  kind.  2.  Some  sur- 
gical writers  insist  on  the  danger  of  cutting  the 
bladder  too  extensively  with  the  lithotome,  3. 
The  artcria  pudica  profunda  and  the  rectum, 
which  some  authors  conceive  to  be  endangered, 
mnst  always  be  in  absolute  safety,  if  the  edge 
of  the  knife  of  the  lithotome  be  turned  in  the 
direction  above  recommended. 

I  think  that  for  a  surgeon  who  understands 
the  right  principles  of  lithotomy  this  is  one  of 
the  best  ways  of  performing  the  operation. 

When  I  was  at  Paris  in  Ifll.^  I  saw  Dr. 
Sonberbielle  operate  very  skilfully  with  the 
lithotome  cache.  A  stone  of  considerable  size 
was  extracted  from  a  gentleman,  wlio  was,  I 
should  think,  not  less  than  seventy.  No  appre- 
hensions were  entertained  of  ill-success,  as  I 
understood  that  this  operator  hardly  over  lost  a 
patient. 

M.  Roux  when  ho  visited  Kiigland  seems  not 
to  iiave  been  informed  that,  at  the  Westminster 
Hospital,  the  lithotome  cache  had  been  commonly 
employed  for  many  years  past.  It  was  some- 
times  used  at  Guy's  Hospital  by  Sir  A.  Cooper, 
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and  it  .  is  a  favourite  instrument  with  my  friend 
Mr.  Keatd. 

Le  Cat,  a  surgeon  at  Rouen,  in  Normandy,  de- 
vised a  mode  of  lithotomy  which  would  be  too 
absurd  to  be  described  wore  it  less  renowned. 
He  thought  the  neck  of  the  bladder  rniglit  be 
dilated,  like  the  wound,  and  his  operation  was 
deformed  with  all  the  cruelty  of  the  Marian 
method,  and  every  error  attendant  on  the  infant 
state  of  the  latter  operation.  He  first  introduced 
a  long  wide  staff,  and  then  cut  forward  with  a 
common  scalpel  through  the  skin  and  fat,  till  he 
could  distinguish  the  bulb,  the  urethra,  and  the 
prostate  gland.  Secondly,  with  another  knife, 
the  urethrotome,  having  a  groove  on  one  side, 
he  opened  the  urethra  just  before  the  prostate, 
and,  fixing  the  urethrotome  in  the  groove  of  the 
staff,  and  holding  it  steady,  rose  from  the  kneel- 
ing posture  in  which  he  performed  the  outward 
incision.  Thirdly,  holding  the  urethrotome  in 
the  left  hand,  he  passed  another  knife,  the  cysto- 
tome,  along  the  groove  of  the  urethrotome  ;  and 
the  beak  of  the  cystotome  being  lodged  in  the 
groove  of  the  urethrotome,  it  was  pushed  for- 
wards through  the  substance  of  the  prostate  gland 
into  the  bladder.  Fourthl}-,  drawing  the  cysto- 
tome a  little  backwards,  he  gave  the  staff  to  an 
assistant  to  be  held  stoadil}^  and,  lifting  a  blunt 
gorget  in  the  right  hand,  he  placed  tlie  beak  of 
it  in  the  groove  of  the  cystotome,  and  pushed  it 
onwards  till  it  glided  from  the  groove  of  the 
cystotome  along  the  groove  of  the  staff"  into  the 
bladder.  Then,  [true  to  the  principles  of  the 
apparatus  major,  and  never  forgetting  his  own 
peculiar  theory — little  incision  and  much  dilata- 
tion— he  forced  his  fingers  along  the  gorget, 
dilated  the  neck  of  the  bladder,  and  so  made 
way  for  the  forceps.  (J.  Belt's  Principles,  vol.  ii.) 

In  1741  Le  Dran  described  an  operation,  the 
introduction  of  which  has  been  claimed  by  seve- 
ral surgeons  of  a  later  period.  The  plan  may  be 
understood  by  the  following  brief  explanation  of 
it ;  ''  The  first  incision  being  made,  I  again  pass 
the  point  of  the  knife  into  the  curvature  of  the 
staff'  to  the  part  where  it  bears  against  the  peri- 
neum, and  direct  it  to  be  held  there  by  the  as- 
sistant who  supports  the  scrotum.  This  done,  I 
take  a  large  director,  the  end  of  which  is  made 
with  a  beak  like  that  of  a  gorget,  and,  conveying 
this  beak  upon  the  blade  of  the  knife  into  the 
groove  of  tho  staff',  I  draw  the  knife  out.  I  then 
slide  the  beak  of  this  director  along  the  groove  of 
the  staff'  into  tho  bladder,  and  I  withdraw  the 
staff  by  tunn'ug  tho  handle  towards  the  patient's 
belly.  Tho  following  circumstances  will  sufli- 
ciently  satisfy  us  that  tho  director  is  introduced 
into  the  bladder.  First,  if  it  strikes  against  the 
end  of  the  staff',  which  is  closed.  Secondly,  if 
tho  urine  runs  along  the  groove.  I  next  feel  for 
the  stone  with  this  director,  and,  having  found  it, 
endeavour  to  distinguish  its  size  and  surface,  in 
order  to  make  choice  of  a  proper  pair  of  forceps, 
that  is,  one  of  a  stronger  or  weaker  make,  or  of  a 
large  or  small  size,  agreeably  to  that  of  the  stone, 
after  whicii  I  turn  tho  groove  towards  the  space 
between  the  lanua  and  tuberosity  of  the  ischium, 
and,  resting  it  there,  convey  a  bistoury  along  the 
groove,  the  blade  of  which  is  half  an  inch  broad, 
and  about  threo-([uartor8  of  an  inch  long.  I  con- 
tiiHie  the  incision  made  by  tho  knife  in  tlie 
urethra,  and  entirely  divide  the  prostate  gland 
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laterally,  as  also  the  orifice  of  the  bladder.  The 
bistoury  being  withdrawn,  the  groove  of  tlie 
director  serves  to  guide  the  gorget  (a  blunt  one) 
into  the  bladder.  I  then  introduce  my  forefinger 
along  the  gorget  (which  is  now  easily  done,  as 
the  urethra  and  prostate  being  divided  do  not 
oppose  its  entrrince),  and  with  it  I  dilate  the 
passage  for  the  stone,  in  proportion  to  the  size 
of  which  I  discover  it  to  be.  This  dilatation  being 
made,  I  withdraw  my  finger  and  use  the  proper 
forceps."  (ic  Dmns  Operations,  Ed.  5,  1784. 
London.) 

Pnjola,  of  Venice,  was  the  pupil  of  Le  Cat,  and 
his  method  resembles  that  of  his  master.    He  is 
stated  to  have  cut  for  the  stone  550  patients  with 
success,  which  deserves  notice,  because  his  opera- 
tion has  for  its  principles  dilatation,  and  no  divi- 
sion of  any  part  of  the  bladder.    He  makes  an 
incision  into  the  groove  of  the  staff  with  a  lancet- 
pointed  double-edged  knife,  called  an  urethrotome, 
the  blade  of  which  has  upon  its  centre  a  groove, 
that  is  continued  to  its  point,  and  serves  to  guide 
the  beak  of  another  instrument,  called  the  cysto- 
tome,  into  the  groove  of  the  staff.    As  the  pro- 
fessed intention  of  the  cystotome  is  only  to  cut 
the  prostate  gland,  its  name  is  ridiculous.  It 
consists  of  a  handle  and  very  slender  blade, 
which  is  not  connected  with  the  handle,  but  with 
its  sheath,  by  means  of  a  little  joint,  close  to  the 
beak.    "When  the  cystotome  is  opened  as  far  as 
poss  ible,  the  end  of  the  blade,  furthest  from  the 
beak,  is  twelve  lines  from  the  sheath.    In  this 
position  it  is  iield  by  a  transverse  piece  of  steel, 
which  admits  of  being  pushed  more  or  less  out  at 
the  option  of  the  surgeon,  and  can  be  fixed  by 
means  of  a  screw.    Pajola,  like  Scarpa,  considers 
cutting  the  neck  of  the  bladder  dangerous,  and  he 
merely  divides  the  prostate,  after  which  he  intro- 
duces a  bhuit  gorget,  and  along  this  a  species  pf 
forceps  for  dilating  the  neck  of  the  bladder  in 
all  directions.    (X.  F.  Rudloifer,  uher  die  Opera- 
tion des  Blasensteins  nach  Pajola' s  Metliode.)  As 
Langenbeck  observes,  great  as  the  success  of  this 
lithotoraist  has  been,  his  method  of  operating  has 
little  to  recommend  it,  and  everything  must  be 
ascribed  to  his  individual  skill  and  intimate 
knowledge  of  the  parts.     Langenbeck  even  pre- 
fers Le  Cat's  method,  in  which  there  is  no  need 
of  such  a  multiplicity  of  instruments.    The  blunt 
gorget  and  dilator  are  perfectly  unnecessary,  as 
the  finger  would  do  the  purpose  of  both,  _ 

The  danger  of  the  beak  of  the  gorget  slipping 
out  of  the  groove  of  the  staff  is  one  of  the  chief 
objections  urged  against  the  employment  of  the 
first  of  these  instruments.     In  order  to  obviate 
this  inconvenience,  the  late  Sir  Charles  Blicke 
had  the  groove  of  the  staff  and  the  beak  of  the 
gorget  so  constructed  that  they  locked  into  each 
other,  and  continued  fixed,  except  near  the  ex- 
tremity of  the  staff.     This  contrivance,  though 
ingenious,  is  not  resorted  to,  for  the  point  oi  con- 
tact between  the  beak  and  body  of  the  instru- 
Tnent  is  necessarily  so  small  that  it  is  liab  e  to 
break.    It  is  allowed,  however,  tliat  this  objec- 
tion might  be  removed;  but  another  one  is  sti  1 
urged,  viz.  the  beak  and  groove  catching  on  each 
other,  so  as  to  resist  the  eiforts  made  to  intro- 
duce the  gorget  into  the  bladder.    Every  operator 
knows  that  much  of  the  safety  of  the  lateral  ope- 
vation,  as  performed  at  present,  depends  on  the 
case  with  which  the  beak  of  the  gorget  slides 


along  the  groove  of  the  staff,    Le  Cat  in  1747 
devised  a  similar  instrument. 

Some  operators  have  a  good  deal  of  trouble  in 
dissecting  into  the  groove  of  the  staff.    Sir  James 
Earle  invented  an  instrument  to  fiicilitate  this 
part  of  the  operation.     It  consists  of  a  short  staff 
with  an  open  groove,  connected  by  a  hinge  with 
the  handle  of  another  staff  of  the  usual  size, 
shape,  curvature,  and  length,  which  may  be  called 
the  long  staff.     The  hinge,  by  means  of  a  pin,  is 
capable  of  being  disjointed  at  pleasure.  The 
short  staff  is  sufficiently  curved  to  go  over  the 
penis  and  scrotum,  and  long  enough  to  reach  to 
that  part  of  the  long  staff  which  is  just  below  the 
beginning  of  its  curvature.     The  end  of  the 
short  staff,  made  somewhat  like  a  pen  with  the 
sides  sharpened,  and  finely  pointed,  is  adapted  to 
shut  into  the  groove  of  the  long  staff,  and  its 
cutting  edges  are  defended  from  being  injured  by 
a  proper  receptacle,  which  is  prepared  for  it  in  the 
groove  of  the  long  staff.    When  the  instrument  is 
shut,  the  groove  of  the  short  staff  leads  into  that 
of  the  long  one,  so  as  to  form  one  connected  and 
continued  groove.     The  short  staff  is  rendered 
steady  by  the  segment  of  an  arch,  projecting  from 
the  long  one  through  it.    The  long  staff,  separated 
from  the  short  one,  is  first  introduced  in  the 
usual  manner,  and,  the  stone  having  been  felt,  the 
short  staff  is  to  be  put  on  the  other  at  the  hinges. 
The  incision  is  then  to  be  made  in  the  usual 
manner,  through  the  skin  and  cellular  membrane, 
and  a  second  incision  through  the  muscles,  so  as 
nearly  to  lay  bare  the  urethra.    The  operator  then, 
being  perfectly  convinced  that  the  extremity  of  the 
long'staff  is  sufficiently  within  the  bladder,  must 
bring  the  end  of  the  short  staff  down,  and  press 
it  against  the  urethra,  which  it  will  readily  pierce, 
and  pass  into  the  cavity  prepared  for  it  in  the 
groove  of  the  long  staff.    The  two  pieces  being 
now  firmly  held  together  by  the  operator's  left 
hand,  nothing  remains  to  be  done  except  applying 
the  beak  of  the  gorget  to  the  groove  of  the  short 
staff,  and  pushing  it  on  till  it  is  received  in  the 
groove  of  the  long  one,  and  if  this  latter  be  made 
with  a  contracted  groove  it  will  just  enter  where 
the  contraction  begins,  and  thus  must  be  safely 
conducted  into  the  bladder.     {Earle  on  tU  Stone, 
Appendix,  Ed.  2, 1796.)  c 
The  late  Mr.  Dcase,  of  Dublin,  and  Mr.  Muir,  ot 
Glasgow,  considering  that  the  gorget  was  more  apt 
to  slip  from  the  staff,  in  consequence  of  the  latter  be- 
ino-  curved,  and  that  its  beak  never  slips  from  the 
groove  of  the  staff  in  operating  on  women,  proposed 
a  method  which  in  principle  resembles  that  of  Le 
Dran.    They  introduce,  as  usual,  a  curved  grooved 
staff  into  the  bladder,  m.ike  the  common  incisions, 
and  open  the  membranous  part  of  the  urethra,  but, 
instead  of  introducing  a  gorget  on  the  curved  staff, 
they  conduct  along  the  groove  a  straight  director 
or  staff  into  the  bladder,  and  immediately  withdraw 
the  other.    The  gorget  is  then  introduced,  ihc 
operation  may  be  performed  with  a  narrow  bistoury, 
as  advised  by  Mr.  A,  Burns. 

Of  cutting  toioards  the  st/mphysis  ptihis.—I  have 
already  made  reference  to  the  plan  of  dividing 
both  sides  of  the  prostate  gland,  as  F'lf 
1004  by  Dr.  Physick,  of  the  United  Stat  s,  .and 
nearly  thirty  years  ago  by  Sir  Astley  Cooper, 
with  a  beaked  double-edged  scalpel,  or  a  double- 
edged  gorget  in  cases  where  the  stone  was  large, 


and  since  occasionally  adopted  by  Sir  B.  Brodie 
and  others.    In  1816  Baron  Dnpnytren  made  a 
trial  of  a  method,  which  had  indeed  been  sug- 
sested  at  an  earlier  period   by  Chaussier  and 
Beclard  (see  Velpeau,  I^oiw.  Mem.  da  Med.  Ojier., 
t.  3,  p.  748),  which  consisted  in  making  the  first 
incision  into  the  membranous  part  of  the  urethra, 
in  a  line  with  the  raphe'  of  the  perineum,  com- 
mencing about  two  inches  and  a-half  in  front  of 
the  anus,  and  terminating  an  inch  from  it.  A 
second  incision  made  parallel  to  the  first  divided 
the  erector  penis  and  the  adipous  cellular  tissue, 
placed  between  the  bulb  of  the  urethra  in  front, 
and  the  rectum  behind.    In  the  third  stage  of  the 
operation,  the  membranous  portion  of  the  urethra 
was  laid  open  from  the  b'ilb  to  the  verumoJtanum. 
The  lithotome  or  bistoire  cache  was  then  intro- 
duced along  the  staff,  and  the  latter  withdrawn. 
The  edge  of  the  former  was  then  turned  upwards, 
towards  the  symphysis  pubis,  and  the  blade  having 
been  made  to  quit  the  sheath  by  pressing  on  a 
spring,  the  instrument  was  drawn  out  in  this  di- 
rection, so  as  to  cut  the  neck  of  the  bladder  and 
part  of  its  anterior  parietes,  the  deepest  portion  of 
the  upper  side  of  the  urethra,  the  superior  part  of 
the  prostate,  the  cellular  tissue  between  the  an- 
terior ligaments  of  the  bladder,  and  the  arterial  and 
venous  branches  of  this  situation,  (See  Clin.  Cliir. 
t.  ii.,  p.  373.) 
This  method  was  soon  abandoned;  in  fact,  as  the 
:  opening  was  situated  in  the  narrowest  part  of  the 
I  arch  of  the  pubes,  it  must  have  afforded  but  little 
r  room  for  the  extraction  of  the  calculus.  The 
I  venous  haemorrhage  would  also  be  considerable. 

Bilateral  Operation. — In  1824  Baron  Dupuytren 
!  began  to  employ  his  double  lithotome  with  a  staff 
:  that  did  not  terminate  in  any  cul-de-sac,  which  fre- 
quently impeded  the  disengagementof  the  lithotome 
from  the  deep  groove  of  the  instrument.  The  patient 
is  placed  in  the  usual  position  for  the  lateral  opera- 
tion, and  the  stafi'  held  by  an  assistant  exactly  in 
the  vertical  direction.  While  the  left  hand  keeps  the 
integuments  of  the  perineum  tense,  the  right  makes, 
with  a  double-edged  knife,  a  semilunar  incision, 
convex  upw.irds,  beginning  on  the  right,  between 
;  the  anus  and  the  ischium,  and  terminating  at  the 
:  corresponding  point  on  the  left,  the  distance  to 
which  it  passed  from  the  anus  forwards  being 

•  five  lines.    The  subcutaneous  cellular  tissue,  the 

•  superficial  fascia  of  the  perineum,  and  the  anterior 
point  of  the  external  sphincter,  being  divided  so  fis 
to  expose  the  origin  of  the  membranous  part  of  the 
urethra,  the  groove  of  the  staff  can  be  detected 
with  the  nail  of  the  left  forefinger,  which  will 
serve  for  guiding  the  point  of  the  knife  into  it. 
During  all  this  first  stage  of  the  operation  care 
must  be  taken  to  depress  the  lower  edge  of  the 
wound  with  the  finger,  and  to  keep  the  rectum 
away  from  the  edge  of  the  knife. 

After  the  membranous  part  of  the  urethra  has 
been  sufficiently  opened,  the  same  finger-nail  serves 
as  a  guide  for  the  lithotome,  which,  held  in  the 
right  hand,  with  the  thumb  below,  and  the  two 
fingers  next  to  it  above,  is  applied  to  the  staflf 
'  with  its  convexity  directed  towards  the  anus.  The 
■  contact  of  the  two  instruments  having  been  clearly 
1  ascertained,  the  surgeon  takes  hold  of  the  handle 
'  of  the  staff  with  his  left  hand,  and,  raising  its  beak 
j  under  the  symphysis  of  the  pubes,  pushes  the 
I  double  lithotome  along  its  groove  into  the  bladder 
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The  staff  is  now  to  be  withdrawn,  and  the 
lithotome  turned,  so  as  to  make  its  concavity  face 
the  anus.  Its  blades  are  then  made  to  quit  the 
sheath,  and  it  is  drawn  out  horizontally.  Tlie  left 
forefinger  is  then  introduced  into  the  wound,  so  as 
to  ascertain  the  extent  of  the  incisions  made,  and 
to  guide  the  forceps  to  tlie  calculus.  (See  Dupuytren 
in  Clin.  Chir.  t.  ii.,  p.  390.) 

Baron  Dupuytren  ascribed  the  following  advan- 
tages to  the  bilateral  operation  : — 

1.  The  great  facility  of  its  performance. 

2.  The  situation  of  the  wound  in  the  widest 
part  of  the  lower  aperture  of  the  pelvis,  and  conse- 
quently the  most  favourable  for  the  extraction  of 
large  calculi. 

3.  This  method  makes  a  shorter  and  more  di- 
rect passage  into  the  bladder,  whereby  the  requisite 
manceuvring  with  instruments  is  facilitated. 

4.  The  readier  escape  of  the  urine  through  the 
wound,  and  consequently  the  removal  of  any  risk 
of  its  becoming  extrav:isated  in  the  cellular  tissue. 

5.  An  opening  is  made  in  the  neck  of  the  blad- 
der and  the  prostate,  sufficient  for  the  extraction 
of  very  large  calculi  without  the  wound  passing 
so  far  on  each  side  as  to  become  dangerous. 

6.  The  ejaculatory  ducts  are  conceived  by  Du- 
puytren to  be  more  safe  from  injury  than  in  the 
common  lateral  operation. 

7.  The  method  is  applicable  to  both  sexes. 
The  bilateral  operation  has  been  performed  about 

seventy  times  in  the  Hotel  Dieu  and  other  parts 
of  Paris,  and  only  six  of  the  patients  died.  In 
that  hospital  twenty-six  patients  were  operated 
upon  in  succession,  with  complete  success.  (See 
Dupuytren  in  Clin.  Chir.  t.  ii.,  p.  413.) 

[Some  abatement  must  be  made  from  this  esti- 
mate of  advantages.  •  The  mortality  of  the  bilateral 
operation  is  much  higher  than  that  above  stated, 
being  rather  more  than  one  in  five.  Dupuytren 
lost  nine  male  patients  out  of  thirty-eight.  Of  the 
forty-seven  operations  performed  by  Sanson,  Roux, 
Blandin,  and  Velpeau,  ten  proved  fatal.  Finally, 
of  twenty-three  operations  performed  by  Professor 
Eve,  of  the  Nashville  University,  four  tenninated 
fatally.  We  have  thus  a  mortality  of  one  in  four 
and  two-thirds  for  the  bilateral  method. 

The  bilateral  method  does  not  entirely  exempt 
patients  from  the  danger  of  haemorrhage,  for  Du- 
puytren himself,  Sanson,  and  others  have  lost 
patients  from  bleeding.  There  is  the  risk,  if  the 
blades  be  too  widely  separated,  that  they  may  come 
in  contact  with  the  rami  of  the  ischia  as  the  instru- 
ment is  being  withdrawn,  and  so  divide  both  pubic 
arteries.  This  accident,  we  believe,  happened  to 
Dupuytren  himself.  With  a  narrow  pubic  arch 
it  is  not  unlikely  to  occur.  To  avoid  it,  the  instru- 
ment should  always  be  depressed  as  far  as  possible 
while  it  is  being  withdrawn,  in  order  that  it  may 
pass  out  through  the  widest  part  of  the  pubic  arch. 
Professor  Eve,  of  the  United  States,  wounded' 
the  rectum  in  one  of  his  operations.  The  principal 
advantage  of  the  bilateral  operation  is,  that  it  affords 
a  free  opening  for  the  extraction  of  large  calculi  • 
but  Mr.  Liston,  and  many  other  surgeons  in  this 
country,  think  that  it  is  quite  time  to  divide  the 
right  side  of  the  prostate  whenever  such  a  pro- 
ceeding is  found  to  bo  necessary  during  the  course 
of  the  lateral  operation. 

Mr.  Erichsen  proposes  a  combination  of  the  ' 
median  and  bilateral  operations,  by  which  he  thinks 
the  chief  objections  to  both  may  be  got  rid  of.  It 
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is  easy  of  execution,  and  well  suited  for  the  extrac- 
tion of  very  large  calculi  from  the  bladder.  The 
patient  having  been  tied  up,  and  a  rectangular 
staff,  deeply  grooved,  passed  into  the  bladder,  the 
urethra  is  opened  at  the  membranous  part,  with 
the  edge  of  the  knife  turned  upwards,  as  in  the 
median  operation.    The  double  lithotome  is  then 
slid  along  the  staff  into  the  bladder,  its  concavity 
turned  downwards,  the  blades  expanded  to  but  a 
limited  extent,  and  the  prostate  and  the  soft  struc- 
tures between  it  and  the  surface  incised  as  it  is 
withdrawn.    If  the  stone  be  of  moderate  size  the 
incision- may  be  confined  to  one  side  only,  and 
made  with  a  probe-pointed  bistoury.    It  will  be 
found  that  sufficient  space  is  obtained  by  the  per- 
pendicular incision  in  the  skin,  whilst  the  limited 
transverse  cut  removes  that  tension  and  resistance 
of  the  deeper  structures,  which  in  the  ordinary 
median  operation  interfere  seriously  with  the  ma- 
nipulation of  the  forceps  and  the  extraction  of  the 
stone,  and  by  the  division  of  both  sides  of  the 
prostate  to  a  limited  extent  abundance  of  space  is 
obtained.  (Science  and  Art  ofStirg.  p.  1020,  vol.  iii.) 

We  cannot  quite  agree  with  Mr.  Erichsen  that 
this  is  a  combination  of  the  median  and  bilateral 
operations,  because  the  essential  characteristic  of 
the  former  is  the  avoidance  of  any  division  of 
the  prostate  or  neck  of  the  bladder.  It  is,  more 
properly  speaking,  the  bilateral  method,  with  a 
median  first  incision  instead  of  a  transverse  one. 
It  has,  moreover,  the  disadvantage  that  the  external 
and  internal  parts  of  the  wound  do  not  correspond 
in  their  direction.  M.  Ne'laton  has  proposed^  a 
similar  method  when  speaking  of  VaccaBerlingheri's 
median  operation:  "Should  the  calculus  prove  to  be 
larger  than  it  was  supposed  to  be,  the  incision  may 
be  enlarged  by  means  of  the  lithotome,  and  the  ope- 
ration be  thus  transformed  from  the  median  into  the 
bilateral."] 

The  double  lithotome  is  now  well  constructed 
in  London  ;  and,  when  the  stone  is  known  to  be 
of  ample  size,  the  bilateral  operation,  I  think, 
merits  the  preference  to  all  ordinary  plans.  [The 
blades  are  made  to  protrude  in  such  a  manner  that 
they  cut  the  prostate  obliquely  downwards  and  out- 
wards on  both  sides,  in  which  respect  the  instrument 
is  superior  to  Sir  B.  Brodie's  double-edged  beaked 
knife  for  the  bilateral  section,  which  made  the 
incisions  in  the  transverse  direction.]  A  pos- 
thumous work,  illustrative  of  Dupuytren's  bilateral 
operation,  and  containing  several  interesting  plates, 
has  been  published. 

Mr.  Listen  is  of  opinion  that  no  complicated 
machine  is  requisite  to  make  this  bilateral  divi- 
sion, and  that  it  is  quite  time  enough  to  make 
such  division  when  the  necessity  for  it  has  been 
ascertained.  The  single  lateral  incision  affords 
sufficient  room  to  admit  of  the  removal  of  the 
stone  in  nineteen  cases  out  of  twenty,  and  there 
can  be  no  purpose  served,  therefore,  m  always 
making  a  cut  in  both  sides  of  the  gland,  and 
thus  endangering  the  emasculation  ot  the  indi- 
vidual (0«  Pract.  Surg.  p.  414).  I  have  already 
explained  that  several  operators  are  in  the  habit 
of  cutting  the  right  side  of  the  prostate  gland 
with  a  knife,  when  the  stone  is  above  a  certain 
size. 
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where  the  Stone  is  very  large.    According  to  M 


[Qmdrilateral  operation.— Vnier  this  title  M. 
Vidal  de  Cassis  proposed,  in  1028,  an  extension  of 
Dupuytren's  operation,  to  be  resorted  to  in  cases 


Vidal,  the  increased  size  of  the  stone  does  not 
demand  an  increase  in  the  extent  but  an  increase  in 
the  number  of  the  incisions.  Thus,  for  small  stones 
one  limited  incision  is  sufficient,  iaille  iinilaierale; 
for  stones  of  medium  size,  two  limited  incisions  are 
required,  taille  bilaterale  ;  for  large  stones,  four 
limited   incisions,   iaille  quadrilatcrale.  ^  In  an 
ordinary  case  he  would  adopt  Dupuytren's  bilate- 
ral method;  but  if  the  stone  were  so  large  that,  by 
attempting  to  overcome  the  resistance  offered  by  the 
base  of  the  prostate,  the  sides  and  angles  of  the  inci- 
sion were  likely  to  be  dragged  upon  and  torn,  he 
would  introduce  a  blunt-pointed  bistoury  along  the 
finger  into  the  wound,  and  divide  the  prostate 
obliquely  upwardsand  outwards.first  to  the  left  side 
(left  upper  oblique  radius),  and  then  to  the  right 
(right  upper  oblique  radius).  Should  he  prefer  not  to 
release  his  hold  on  the  stone,  he  may  entrust  the 
forceps  to  an  assistant,  and  make  use  of  that  instru- 
ment as  a  guide  for  the  knife  in  making  the  incisions. 
The  operation  is  quadrilateral,  therefore,  only  as 
regards  the  prostatic  incisions;  the  external  incision 
is  bilateral,  and  similar  to  that  of  Dupuytren's.  It 
was  not  intended  by  its  author  to  supersede  other 
methods,  but  as  an  adjunct  to  them,  to  be  resorted 
to  in  exceptional  and  difficult  cases— and  as  such 
it  is  highly  deserving  of  commendation.  There 
need  be  no  difficulty  in  carrying  out  the_  principle 
with  the  ordinary  unilateral  external  incision.  A 
four-bladed  lithotome  has  been  devised  by  M.  Co- 
lombat,  but  is,  we  think  justl}',  condemned  by  M. 
Vidal— first,  because,  in  cases  of  very  large  stone, 
nearly  filling  the  vesical  cavity,  there  would  often 
be  no  room  to  open  the  blades  ;  secondlj-,  that  in 
withdrawing  the  instrument,  a  quadrilateral  exter- 
nal incision  would  be  made,  which  is  not  only  not 
required,  but  would  be  very  dangerous  to  all  the 
arteries  of  the  perineum  ;  and,  further,  that  the 
quadrilateral  section  of  the  prostate  should  only  be 
regarded  as  a  mode  of  completing  the  _  operation 
when  the  other  incisions  prove  insufficient,  (bee 
Traitc.  de  Pathol.  Externe,  par  A.  Vidal  de  Cassis, 
t.  iv.  p.  821.   Paris,  I860.)] 

Lithotomy  through  the  Rectum. 
This  method  may  be  said  to  have  been  first 
suggested  in  a  work  published  at  Bale,  in  the 
sixteenth  century,  by  an  author  who  assumed  the 
name  of  "Vegetius:"  "Jubet  per  vulnus  recti 
intestini,  et  vesica;  aculeo  lapidem  ejicere,"  saj-^ 
Haller,  in  speaking  of  this  writer.  (BM.  Chir,  vol. 
i  p  102  ">  Frere  Come  cites  an  instance  in  which  a 
recto-vesical  fistula  was  kept  up  by  the  presence  of  a 
calculus,  and  cured  by  extracting  the  foreign  body 
through  the  rectum.  A  fistula  in  the  rectum  was 
laid  open  by  Camper,  and  a  splinter  of  wood  thus 
removed  from  the  rectum.  Recto-vesical  fistu  aj 
were  several  times  cured  in  the  Hotel  Dieu  by 
Desault,  who  divided  the  sphincter  so  as  to  form 
a  wound  reaching  to  the  perineum.  These  facts 
must  have  been  sources  of  encouragement  to  the 
first  regular  attempts  to  perform  lithotomy  from 
the  rectum.  According  to  Clot-Bey,  the  recto- 
vesical  operation  has  been  performed  from  timo 
immemorial  in  Egypt,  where  he  has  seen  it  prac- 
tised  by  empirical  persons,  to  whom  a" /•'^l"""'*: 
a  ce  wUh  the  mode  of  performing  it  had  descended 
auLi,  wiui  «.■!<-  „,..„orfv  of  very  ancient  in- 

as  a  species  of  f^^^^f  A^^i'"^ 
heritance.   (^ta  A.  \  eifcatt,  l\uu>.. 
OpL  vol.  iii.  p.  702.)  But  the  proposal  never  re- 


ceived  milch  attention  in  Europe  until  the  year 
1816,  when  M.  Sanson,  in  France,  gave  nn  ac 
count  of  this  ninuner  of  operating,  and  urged  se 
veral  considerations  in  favour  of  it.     In  that 
country  the  operation  has  been  performed  about 
thirty  times  by  MM.  Sanson,  Dupuytren,  Peserat, 
Castara,  GuiJlaurae,  Cazenave,  Dumont,  Taxi),  and 
a  few  others.    Dupuytren  renounced  the  practice. 
It  was  also  advocated  by  Vacca,  Farnese,  Giorgi, 
Giudettl,  and  Lancisi.     Almost  as  soon  as  this 
method  was  heard  of  on  the  other  side  of  the 
Alps,  it  was  put  to  the  test  of  experience  by 
Barbantini,  in  a  case  where  every  other  plan  of 
operating  appeared  hardly  practicable.    "The  con- 
nection of  the  rectum  with  the  urethra,  prostate 
gland,  and  posterior  part  of  the  bladder  (says  M. 
:  Sanson),  made  me  easily  perceive  that,  by  divid- 
ing the  sphincter  ani  and  some  of  the  rectum  near 
:  the  root  of  the  penis,  I  should  expose  not  only  the 
I  apex  of  the  prostate  gland,  but  a  more  or  less  con- 
!  siderable  portion  of  this  body,  and  that  I  should 
then  be  able  to  penetrate  into  the  cavity  of  the 
bladder,  either  at  the  neck  through  the  prostate, 
or  at  its  posterior  part."   It  was  the  latter  method 
which  M.  Sanson  first  tried  upon  the  dead  subject. 
The  body  was  placed  in  the  position  usually  cliosen 
for  the  common  ways  of  operating,  and  a  staff  was 
introduced,  and  held  perpendicularly  by  an  assis- 
tiint.    A  bistoury,  with  its  blade  kept  flat  on  the 
left  forefinger,  was  now  introduced  into  the  rectum, 
and  the  edge  being  turned  upwards,  M.  Sanson, 
with  one  stroke,  in  the  direction  of  the  raphe',  cut 
the  sphincter  ani  and  the  lower  part  of  the  rectum. 
The  bottom  of  the  prostate  gland  being  thus  ex- 
posed, the  finger  was  next  passed  beyond  its  solid 
substance,  where  the  staff  was  readily  perceptible 
throngh  the  thin  parietes  of  the  rectum  and  bladder. 
While  the  latter  instrument  was  steadily  maintained 
in  its  original  position,  M.  Sanson  here  introduced 
the  knife  into  the  bladder,  and,  following  the  groove 
of  the  staff,  made  an  incision  about  an  inch  in  length. 
At  tliis  instance,  the  flow  of  urine  from  the  wound 
indicated  that  the  bladder  had  had  an  opening  made 
in  it.  On  examination,  the  parts  divided  were  found 
to  be  the  sphincter,  the  lower  part  of  the  rectum, 
the  back  part  of  the  prostate,  and  the  adjacent  por- 
tion of  the  bladder.  A  second  mode  contemplated 
by  M.  Sanson  was,  after  dividing  the  sphincter  ani, 
to  cut  the  termination  of  the  membranous  part  of 
the  urethra  along  the  groove  of  the  staff  held  perpen- 
dicularly, and  by  the  same  guidance  to  extend  the 
incision  in  the  median  line  through  tlie  prostate 
gland  and  neck  nf  the  bladder.    ['J'he  first  might 
with  propriety  be  distinguished  as  the  recto-vesical, 
and  the  second  as  the  recto-prostafic  operation.] 

In  Barbantini's  case  the  calculus  was  so  large 
that  it  made  a  considerable  prominence  in  the 
rectum,  where  it  was  felt  extending  across  from 
one  tuberosity  of  the  ischium  to  the  other.  On 
account  of  its  size,  its  extraction  by  the  lateral 
operation  was  considered  impracticable;  and  as  it 
was  not  thought  advisable  or  easy  to  break  such  a 
mass,  and  Barbantini  regarded  the  high  operation 
as  more  difficult  and  uncertain  in  its  results  than 
the  common  method,  it  was  determined  to  operate 
through  the  rectum.  The,  attempt  was  delayed 
some  days,  by  the  impossibility  of  introducing 
the  Btaff  effectually,  which  was  stopped  at  its  en- 
trance into  the  bladder  by  the  calculus.  But,  as  a 
grooved  instrument  was  judged  to  be  an  essential 
guide,  Barbantini  caused  a  long  director  to  be  con- 
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Btructed,  which  he  thought  might  be  passed  more 
conveniently  than  the  staff  into  the  first  incision. 
He  also  provided  himself  with  long  forceps,  the 
blades  of  which  were  very  broad,  and  admitted 
of  being  put  separately  over  the  stone.    A  staff 
having  been  introduced,  the  operation  was  done 
after  M.  Sanson's  manner,  except  that  a  wooden 
gorget  was  introduced  for  the  protection  of  the 
rectum,  and  the  prostate  gland  was  left  undivided 
at  the  forepart  of  the  wound.     When  the  bladder 
had  been  opened  at  the  lower  part  of  the  rectum, 
as  fiir  as  the  groove  of  the  staff  served  as  a  guide, 
the  latter  instrument  was  withdrawn,  and  the  long 
director  introduced  into  the  incision,  which,  under 
its  guidance,  was  then  enlarged  to  the  necessary 
extent.    With  some  difficulty  the  stone  was  then 
extracted,  and  found  to  weigh  nine  ounces  and  a 
half.    For  about  eighteen  days  the  urine  passed 
away  by  the  anus,  only  a  few  drops  occasionally 
issuing  from  the  urethra.    As  this  circumstance 
gave  Barbantini  some  uneasiness,  he  introduced 
his  finger  into  the  bladder,  the  inner  surface  of 
which,  near  the  wound,  he  found  covered  with 
encysted  calculous  matter,  which  was  very  ad- 
herent.    At  length,  however,  it  was  gradually 
removed,  with  a  portion  of  new-formed  membrane, 
by  attempts  repeated  with  the  finger  several  days 
in  succession.    A  catheter  was  then  introduced, 
through  which,  at  first,,  almost  the  whole  of  the 
urine  flowed.     But,  the  tube  being  afterwards 
obstructed  with  mucus,  it  became  necessary  fre- 
quently to  clear  it  by  injecting  tepid  water.  The 
cure  now  seemed  to  proceed  with  rapidity.  When 
the  feeces  were  hard,  none  of  them  passed  into  the 
bladder  ;  but  when  they  were  liquid,  a  part  of 
them  was  voided  with  the  urine  through  the  tube, 
though  without  any  inconvenience.    At  the  end 
of  fifty  days  scarcely  any  urine  passed  out  of  the 
wound  ;  the  patient,  therefore,  went  into  the 
countrj^  where,  in  the  course  of  anotlier  month, 
the  cure  was  completg. 

A  few  years  ago  I  saw  an  example  in  wliich  a 
calculus  had  made  its  way  through  the  prostatic 
portion  of  the  urethra,  and  formed,  with  the  swell- 
ing of  tlie  soft  parts,  a  considerable  prominence 
within  the  rectum.  If  the  patient  had  been  under 
my  care,  I  should  certainly  have  made  an  incision 
directly  on  the  tumour  just  within  the  sphincter, 
by  which  means  the  calculus  might  have  been 
removed  with  great  ease,  and  less  risk  than  divid- 
ing the  prostate.  However,  the  latter  method  was 
followed,  and  the  case  had  a  very  favourable  ter- 
mination. In  this  instance,  as  the  sound,  in.  its 
passage,  only  occasionally  touched  a  small  point 
of  the  calculus,  which  approached  the  urethra, 
and  this  just  at  the  instant  before  its  entrance 
into  the  cavity  of  the  bladder,  the  exact  nature  of 
the  case  was  for  some  time  a  matter  of  doubt  toi 
several  skilful  surgeons  who  were  consulted. 

Respecting  the  merits  of  lithotomy  through  thar 
rectum,  i  Scarpa,  who  decidedly  condemns  it,  .ac- 
knowledges that  a  large  calculus  may  indeed  bcs 
thus  extracted  more  speedily,  and  witli  lessiislt  rf 
injury  to  important  parts,  tlian  by  the  hig^i  opesa- 
tioii;  "but,"  says  he,  "  in  addition  to  tlia  aon- 
sideration  that,  in  such  cases,  every  mode  of 
operating  is  contra-indicated  by  the  maiibid  state 
of  the  bladder,  it  is  to  be  recollected  that  after  the 
recto-vesical  method,  there  is  always  lof&an  open 
passage  for  the  faices  from  the  rectum  into  the 
bladder,  and  for  the  urine  from  the  bladder  into 
a  2 
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the  rectum.  Of  three  individuals,  within  his 
Icnowledge,  who  have  been  operated  upon  in  this 
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manner  for  very  large  stones,  two  died  soon  after- 
wards of  slougliing  of  the  bladder,  and  the  third 
led  for  some  time  a  miserable  existence,  discharg- 
ing fcBcal  urine,  and  urine  mixed  with  excrement. 
Instructed  by  these  disasters,  some  Italian  sur- 
geons, not  declared  advocates  for  the  new  method, 
very  laudably  endeavoured  to  obviate  them  in 
future;  and  having  ascertained  that,  for  the  ex- 
traction of  a  stone  of  moderate  size,  such  as  can 
be  conveniently  taken  out  by  the  perineum,  it  is 
not  at  all  necessary  to  open  the  fundus  of  the  blad- 
der, they  adopted  Sanson's  second  method — viz.  that 
of  cutting  the  sphincter  ani  from  below  upwards, 
and  then  laying  open  vertically,  from  above  down- 
wards, the  membranous  part  of  the  urethra  and 
the  prostate  gland,  so  as  to  let  the  knife  meet  the 
first' wound  in  the  sphincter."     "  In  fact  (says 
Scarpa),  they  really  attained  their  object,  namely, 
that  of  hindering  the  fa;ces  from  entering  the  blad- 
der after  the  extraction  of  the  stone.    This  \yas, 
no  doubt,  of  great  importance  in  their  operation, 
yet,  as  it  seems  to  me,  not  a  consideration  that 
ought  to  make  the  recto-vesical  preferable  to  the 
lateral  operation,  whenever  the  stone  can  be  taken 
out  through  the  perineum  :  first,  because  the  verti- 
cal section  of  the  membranous  part  of  the  urethra, 
and  the  prostate  gland,  cannot  be  executed  with- 
out separating  the  left  seminal  duct,  and  some- 
times the  right  one,  from  the  vas  deferens  and 
vesicula  seminalis  of  the  same  side;  secondly, 
because  the  wound  is  still  exposed  to  the  contact 
of  the  fajces."    {Sid  Taglio  Rello-  Vesicals,  p.  iv. 
Also,    OpuscoU  di   Cliinirgia,  vol.   i.  p.  69). 
In   reply  to  "Vacca's    observations,   he  urges 
also  against  the  recto-vesical  operation,  according 
to  Sanson's  first  method,  when  the  wound  must  be 
made  extensive  enough  for  the  removal  of  a  large 
calculus,  the  risk  there  is  of  wounding  the  fold  of 
the  peritoneum,  which,  if  the  bladder  is  thickened 
and  contracted,  descends  lower  than  is  generally 
supposed  (p.  36).    This  accident  really  happened 
in  one  case,  which  was  dissected  by  Geri  of  Turin. 
{Report  Med.  CJiir.  de  Torino,  No.  18.) 

Here  we  discern  a  strong  reason  against  Mr. 
Sleigh's  modification  of  the  operation,  in  addition 
to  the  probability  of  an  incurable  communication 
between  the  rectum  and  the  bladder,  as  suffi- 
ciently proved  in  the  history  of  the  recto- vesical 
operation.    (See  Scarpa  s  Upiiscoli,  vol.  i.)  The 
part  of  the  bladder  which  Mr.  Sleigh  proposes  to 
di>4ide  is  the  same  as  in  the  method  first  proposed 
by  Sanson,  and  is  bounded  laterally  by  the  vasa  de- 
ferentia  and  vesiculaj  seminales,  superiorly  by  the 
cul-de-sac  of  the  peritoneum,  and  inferiorly  by  the 
prostate  gland  and  the  union  of  the  semnial  tubes. 
The  chief  peculiarity  in  the  plan  is  that  of  not 
dividing  the  sphincter  ani  and  the  prostate  gland. 
Cutting  the  first  part,  he  conceives,  perhaps  with- 
out sufficient  foundation,  must  seriously  increase 
the  patient's  suiferings;  while  dividing  the  pro- 
state gland  vertically  cannot  be  done  without 
injuring  one  of  the  seminal  ducts,  a  point  on 
which  he  is  more  correct,  and  in  agreement  with 
Scarpa.     In  endeavouring  to  avoid  this  danger, 
however,  he  runs  into  a  still  more  formidable 
one,  viz.,  that  of  wounding  the  cul-de-sac  of  the 
peritoneum,  and  exciting  fatal  inflammation  within 
the  abdomen.   {See  Sleigirs  Essa;/ on  a„  Improved 
Method  of  Cutlimj  fur  Urinary  Calcult,  or  the 
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Posterior  Operation  of  Litltotomy,  8vo.  London, 
1824.) 

Even  when  the  stone  is  of  extraordinary  magni- 
tude, it  may  be  doubted  whether  the  recto-vesical 
method  ought  to  be  preferred  either  to  the  high  or 
the  lateral  operation;  by  which  last  stones  of 
larger  size  than  that  extracted  by  Barbantini  have 
been  successfully  taken  out  by  Sir  A.  Cooper,  Mr, 
Mayo  of  Winchester,  Dr.  Klein  of  Stuttgard,  and 
others.  We  must  agree,  I  think,  with  M.  Velpeau, 
that  it  is  quite  an  error  to  refer  the  difficulty  of 
extracting  a  large  calculus  to  the  'vaiit  of  space 
between  the  bones;  and  he,  like  Scarpa,  cannot 
conceive  how,  in  any  method  of  lithotomy,  the 
lower  aperture  of  the"  pelvis,  if  regularly  formed, 
can  hinder  the  extraction  of  the  stone.    The  em- 
barrassment always  arises  from  the  opening  in  the 
bladder.  In  the  recto-vesical  operation  the  opening 
is  restricted  to  the  portion  of  the  bladder  between 
the  prostate  and  the  cul-de-sac  of  the  peritoneum, 
so  that  it  can  be  only,  at  the  utmost,  from  twelve 
to  fifteen  lines  in  extent.     Where  then,  inquires 
M.    Velpeau,  is    the  advantage,  since  in  the 
bilateral  operation  an  opening  may  be  obtained 
from  fifteen  to  twenty  lines  in  extent  ?    And  if 
the  surgeon  chose  to  cut  the  neck  of  the  bladder 
beyond  the  base  of  the  prostate,  an  opening  two 
inches  and  a-half  might  be  formed  in  the'bilateral 
operation,  which  in  the  recto-vesical  method  would 
be  impracticable,  without  the   greatest  risk  of 
wounding  the  peritoneum.     (See  M.  Velpeau 
in  Nouv.  Elem.de  Mid.  Op'er.  t.  iii.  p.  791.) 
Another  serious  consideration  is,  whether  a  lar^e 
incision  forming  a  communication   between  the 
bladder   and  rectum  will  generally  heal  up  as 
well,  or  even  more  favourably,  than  in  Barbantini's 
case.     A  smaller  wound  in  the  same   part,  it 
appears,  may  be  soon  cured;  for,  in  the  instance 
reported  by  Sanson,  the  boy  was  quite  well  on 
the  twentieth  day.     On  this  point,  it  must  be 
confessed,  modern  reports  are  becoming  extremely 
unfavourable.    Of  seven  patients  operated  upon 
with  division  of  the  fundus  of  the  bladder  (says 
Professor  Vacca),  four  were  left  with  a  recto-vesical 
fistula,  and  the  fifth  was  in  danger  of  one.  In 
four  cases  operated  upon,  Professor  Gen  knew  of 
three   such  terminations.     Besides  these  facts, 
observes  Scarpa,  of  which  I  could  increase  the 
number  by  others  within  my  knowledge,  it  is  to 
be  taken  into  the  account  that  in  some  individuals 
the  fajcal  and  urinary  fistula,  after  seeming  to  be 
closed  for  some  time,  has  opened  again.  {SiU 
Taglio  Retto-  Vesicalc,  p.  40.)    In  the  School  ot 
Practical  Surgery  at  Turin,  out  of  five  operated 
upon  through  the  rectum  three  died,  although 
eleven  other  patients,  cut  in  the  lateral  way,  all 
recovered  in  a  short  time.    Only  one  had  rather 
severe  symptoms,  which  were  ascribed  to  a  wound 
of  the  rectum.    Dupuytren,  who  tried  the  recto- 
vesical operation  in  six  instances,  as  performed  by 
Vacca   lost  three  of  his  patients  of  inflammation 
within  the  pelvis.    Tlie  first  patient  died  a  fort- 
night after  the  operation,  and  two  on  the  third 
day.    The  three  others  remained  with  incurable 
fistula),  through  which  the  urine  continually  drib- 
bled,  or  was  partially  expelled  when  the  bladaer 
contiactcd.    (See  M.  Louis  Senn,  raraUele  de  la 

TaUle,  Paris,  li!24  ;  Scarpa,  <>/'/'^'^''/',^''''rZ'if 
vol.i.  p.  135).  Dupuytren, on  beingasked  one  day  if 

he  would  still  try'the  plan,  made  no  answe  ,  b 
shook  his   head.     Barbantim,   who   first  put 
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the  operation  to  the  test  of  experience  in  Italy, 
has,  after  further  trials  of  it,  and  the  mature  con- 
sideration of  Scarpa's  objection  to  it,  candidly 
acknowledged  its  great  disadvantages  in  com- 
parison with  the  lateral  operation.  (See  Scarpa''s 
Opiiscoli  ili  Cliirurgia,  vol.  i.  p.  100).  Riberi 
also  saw  two  children  cut  by  Sanson  at  Paris  ; 
one  died  a  few  days  afterwards  of  peritonitis  ;  and 
the  other  had  been  given  up  before  his  departure 
from  that  city.  {Ragguaglio  di  iredici  Oistotomie, 
Torino,  ]  822  ;  and  Scai-pa,  sul  Tuglio  Retto- 
Vesicale,  p.  5o.) 

[Facts  such  as  those  above  mentioned  caused 
recto-vesical  lithotomy  to  be  almost  entirely  aban- 
doned. Sanson's  first  method  has  no  advocate  among 
modern  authorities;  and,  with  respect  to  his  second 
•plan,  the  only  surgeon  who  has  practised  it  at  all 
recently  is,  we  believe,  the  late  Mr.  Lloyd,  of  St. 
Bartholomew's  Hospital.  Mr.  Lloyd's  operation 
closely  resembled  Sanson's  ;  he  commenced  with 
the  median  incision  through  the  perineum,  sphincter 
ani,  and  lower  extremity  of  the  rectum  ;  he  then 
entered  the  membranous  part  of  the  urethra,  and 
passed  his  knife  onwards  into  the  bladder  through 
the  prostate  ;  but  it  is  not  clear  whether  he  made 
a  free  incision  of  the  gland,  or  a  limited  incision 
combined  with  dilatation.  This  recto-prostatic 
incision  is  no  doubt  a  far  less  hazardous  proceeding 
• .  than  Sanson's  first  method  of  cutting  into  the 
bladder  behind  the  prostate,  and  it  is  also  less 
likely  to  be  followed  by  urinary  fistula.  It  is, 
however,  not  entirely  free  from  this  latter  risk  ;  for 
Mr.  J.Lanehasrecentlyrecorded  the  caseof  ayouth 
i  aged  19,  who  had  been  operated  upon  by  Mr. 

Lloyd  two-and-a-half-years  previously,  in  whom 
I  there  was  a  fistulous  communication  between  the 
I  rectum  and  the  urethra  just  in  front  of  the  prostate. 
The  patient  was  admitted  into  St.  Mary's  Hospital, 
and  the  fistulous  opening  was  successfully  closed 
by  a  plastic  operation.  (See  Lancet,  Feb.  6, 
1864,  p.  151.)  Dr.  Marion  Sims  has  recorded  a 
case  in  which,  in  1 859,  Dr.  Bauer,  of  New  York, 
removed  a  stone  by  the  recto-vesical  incision  be- 
hind the  prostate,  the  wound  being  immediately 
closed  by  Dr.  Sims  with  silver-wire  sutures.  The 
patient  was  placed  on  his  left  side,  and  Dr.  Sims' 
speculum  was  introduced  into  the  rectum,  expos- 
ing the  anterior  wall  of  the  rectum,  just  as  it 
would  the  vagina  in  the  female.  A  sound  was 
passed  into  the  bladder.  Dr.  Bauer  entered  the 
blade  of  a  bistoury  in  the  triangular  space 
bounded  by  the  prostate,  the  vesiculcB  seminales, 
and  the  peritoneal  reduplication.  He  passed  the 
finger  through  this  opening,  felt  the  stone,  and  re- 
moved it  with  the  forceps.  Dr.  vSims  then  closed 
the  wound  with  silver  sutures,  introducing  some 
five  or  six  wires  with  the  same  facility  as  in  the 
vagina.  There  was  no  leakage  of  urine.  The 
wires  were  removed  on  the  eighth  day,  and  on  the 
ninth  the  patient  was  able  to  ride  out  in  a  carriage. 
Dr.  Sims  remarks,  that  the  facility  and  safety 
of  executing  recto-vesical  lithotomy  (except  in 
children  for  anatomical  reasons),  and  the  success 
of  closing  at  once  the  cut  by  the  introduction  of 
metallic  sutures,  ought  to  make  this  the  operation 
in  the  male.  (See  Lancet,  Jan.  23,  18C4,  p.  110.) 
This  is  an  immense  improvement  on  the  old  recto- 
vesical operation,  not  only  as  regards  the  immediate 
closure  of  the  wound,  but  in  the  dispensing  alto- 
gether with  the  external  incision  of  the  perineum 
and  sphincter.     But  while  according  to  Dr.  Sims 
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the  fullest  credit  for  his  success  in  this  instance' 
we  are  not  prepared  to  endorse  his  opinion  that 
the  plan  is  one  calculated  for  general  adoption,  or 
to  admit  that  it  possesses  any  independent  merits 
of  its  own  which  should  entitle  it  to  preference 
over  the  lateral  operation.     On  the  other  hand,  it 
is  open  to  some  serious  objections.     In  the  first 
place,  the  attempt  to  close  the  wound  by  suture 
will  be  very  apt  to  fail  when  undertaken  by 
operators  less  practised  in  such  matters  than  Dr. 
Sims,  and  the  difficulty  of  inserting  and  fastening 
the  sutures  at  such  a  depth  within  the  rectum  will 
deter  many  from  attempting  it.    But,  setting  aside 
this,  it  must  always  be  remembered  that  an  incision 
of  any  extent  into  the  base  of  the  bladder  behind 
the  prostate  cannot  be  made  without  risk  of 
wounding  the  recto-vesical  fold  of  the  peritoneum — 
an  accident  which  would  be  pretty  surely  followed 
by  fatal  results.  The  recto-vesical  fold  is  not  placed 
transversely  between  the  points  of  entrance  of  the 
ureters,  but  projects  forward  between  them  so  as  to 
form  a  cul-de-sac,  which  varies  in  depth  in  dilTerent 
individuals.     In  an  empty  bladder  this  fold  ap- 
proaches in  the  median  line  to  the  posterior 
border  of  the  prostate,  and  in  most  persons  the 
bladder  must  be  greatly  distended  to  carry  the 
line  of  reflection  backwards  more  than  an  inch  from 
this  point.  ~  A  longitudinal  incision  cannot  there- 
fore be  made  to  the  extent  of  an  inch  in  this  part 
of  the  bladder  without  a  risk  of  wounding  the 
peritoneum  ;  and  the  risk  is  enhanced  in  cases 
where  the  bladder  is  irritable,  and  resents  the 
presence  of  more  than  a  small  quantity  of  urine, 
or  where  it  is  thickened  by  chronic  inflammation 
and  hypertrophy  of  the  muscular  coat — conditions 
very  likely  to  be  present  when  a  stone  has  been 
lodged  for  any  length  of  time  in  the  bladder.  If 
there  were  any  grounds  for  preferring  lithotomy  by 
the  rectum  to  the  lateral  operation,  it  would  pro- 
bably be  better  not  to  make  the  incision  so  far 
back,  but  to  adopt  the  recto-prostatic  in  preference 
to  the  recto-vesical  incision  ;  omitting,  of  course, 
all  external  incisions  of  the  perineum,  but  exposing 
the  interior  of  the  rectum  with  a  speculum,  and 
closing  the  wound  by  suture  immediately  after  the 
extraction  of  the  stone.    (See  Remarks  on  Recto- 
vesical Litholomy  hy  J.  R,  Lane,  Lancet,  Feb.  6, 
1864,  p.  ISL)]  William  Coulson. 
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Lithotomy  in  the  Female. 

Women  suffer  less    from  stone  than  men, 
and  far  less  frequently  stand  in  need  of  litho- 
tomy.   It  is  not,  however,  that  their  urine  will 
not  so  readily  produce   the  concretions  which 
are  termed  urinary  calculi.    The  reason  is  alto- 
gether owing  to  the  shortness,  largeness,  and  very 
dilatable  nature  of  the  female  urethra  ;  circum- 
stances which  render  the  expulsion  of  the  stone 
with  the  urine  the  comhion  result.    The  records 
of  surgery  present  us  with  numerous  instances 
where  calculi  of  vast  size  were  spontaneously 
voided  through  the  meatus  urinarius,  either  sud- 
denly without  pain  or  after  more  or  less  time  and 
suifering.    Heister  mentions  several  well-authen- 
ticated examples.    Middleton  has  also  related  a 
case,  where  a  stone  weighing  four  ounces  was 
expelled  in  a  fit  of  coughing,  after  lodging  in  the 
passage  a  week.    Colot  speaks  of  another  instance, 
where  a  stone,  ahout  as  large  as  a  goose's  egg, 
after  lying  in  the  meatus  urinarius  seven  or  eight 
days,  and  causing  a  retention  of  urine,  was  voided 
in  a  paroxysm  of  pain.    A  remarkable  case  is 
related  by  Dr.  Molineux  in  the  early  part  of  the 
Phil.  Trans'.:  a  woman  voided  a  stone,  the  cir- 
cumference of  which  measured  the  longest  way 
seven  inches  and  six-tenths,  and  round  ahout 
where  it  was  thickest  five  inches  and  three-quar- 
ters ;  its  weight  being  near  two  ounces  and 
half  'troy.    And  Dr.  Yelloly  has  related  an  in- 
teiesting  example,  in  which  a  calculus,  weighing 
three  ounces  three-and-a-half  drachms  troy,  and 
lodged  in  the  meatus  uriiifirius,  was  easily  taken 
out  with  the  lingers.  (Seejl/ei/.  Chir.  Trans,  vol. 
vi.  p.  577.)  Dr.  Yelloly  also  refers  to  several  other 
remarkable  instances,  described  in  the  Philoso- 
phical Transactions  (vols.  xii.  xv.  xvii.  xx.  xxxv. 
xlii.  and  Iv.),  proving  what  large  stones  will  pass 
out  of  the  female  urethra,  either  spontaneously 
or  with  the  aid  of  dilatation  and  manual  assist- 
ance.   Were  any  doubts  now  left  of  this  tact, 
they  would  be  immediately  removed  by  other 
histories,  especially  those  contained  m  the  papers 
by  Sir  A.  Cooper.    (See  Med.  Chir.  Trans,  vols, 
viii.  and  xii.) 


Sometimes,  after  the  passage  of  l<arg;e  calculi, 
the  patient  is  aftlicted  with  an  incontinence  of 
urine  ;  but  in  general  this  grievance  only  lasts  a 
short  time. 

When  surgeons  began  to  consider  the  magni- 
tude of  calculi  sometimes  spontaneously  voided, 
.  and  the  large  size  and  dilatable  nature  of  the 
female  urethra,  they  suspected  that  it  might  be  a 
good  practice  to  dilate  this  passage  by  mechanical 
contrivances,  until  it  would  allow  the  stone  to  be 
extracted,  and  thus  supersede  all  occasion  for 
cutting  instruments.  With  this  view,  Tolet  first 
proposed  suddenly  dilating  the  passage  with  two 
steel  instruments,  called  a  male  and  female  con- 
ductor, between  which  the  fingers  or  forceps  were 
passed  for  the  removal  of  the  calculus.  {De  la 
Lithotomie^  Paris,  16  1.)  But  as  it  was  after- 
wards judged  that  the  dilatation  would  produce 
less  suifering  and  injury  if  more  gradually  ef- 
fected, Douglas  suggested  the  practice  of  dilating 
the  meatus  urinarius  with  sponge  or  dried  gentian 
root. 

Mr.  Bromfield  published  the  case  of  a  young 
girl,  in  whom  he  etfected  the  necessary  dilatation 
by  introducing  into  the  meatus  urinarius  the  ap- 
pendicuia  cicci  of  a  small  animal  in  a  collapsed 
state,  and  then  filling  it  with  water  by  means  of 
a  s3-ringe  ;  thus  furnishing  a  hint  for  the  con- 
struction of  instruments  on  the  principle  of  Dr. 
Arnott's  dilator.  The  piece  of  gut  thus  distended 
was  drawn  out,  in  proportion  as  the  cervix  vesicas 
opened,  and  in  a  few  hours  the  dilatation  was  so 
fer  accomplished  that  the  calculus  had  room  to 
pass  out.  (See  Chii:  Ohs.  and  Cases,  vol.  ii. 
p.  276.) 

Mr.  Thomas  met  with  a  case,  in  which,  after 
dilating  the  meatus  urinarius  with  a  sponge  tent, 
he  succeeded  in  extracting  an  earpicker,  which 
lay  across  the  neck  of  the  bladder.  The  passage 
was  so  much  enlarged  that  the  left  forefinger 
■was  most  easily  introduced,  and  (says  this  gentle- 
man) "  I  believe,  had  the  case  i-equired  it,  both 
thumb  and  finger  would  have  passed  into  the 
bladder  without  the  smallest  difficulty."  After 
adverting  to  this  and  other  facts,  proving  the  ease 
with  which  the  female  urethra  can  be  dilated,  Mr. 
Thomas  remarks :  "  If  these  relations  can  be 
credited,  and  there  is  no  reason  why  they  shoxild 
not,  I  can  hardly  conceive  any  case  in  a  young 
and  healthy  female  subject,  and  where  the  bladder 
is  free  from  disease,  where  a  very  large  stone  may 
not  bo  extracted  without  the  use  of  a.x\y  other 
instrument  than  tlie  forceps,  the  urethra  having 
first  been  sufficiently  dilated  by  means  of  the 
sponge-tents.  For  this  purpose  the  blades  of  the 
forceps  need  not  be  so  thick  and  strong  as  those 
commonly  employed."  (See  Med.  CIdr.  Trans. 
vol.  i.  pp.  123-129.)  Many  facts  of  a  similar 
kind  are  on  record,  and  one,  in  which  a  large 
needle-case  was  extracted,  is  referred  to  in  a 
modem  periodical  work.  (Sec  Qmirteiiy  Journ. 
of  Foreirjn  Med.,  vol.  ii.  p.  .331.) 

Some  surgeons  have  extracted  stones  from  the 
female  bladder  in  the  following  manner  : — Tnc 
patient  having  been  placed  in  the  position  com- 
monly adopted  in  the  lateral  operation,  a  straight 
staflT,  with  a  blunt  end,  is  introduced  into  the 
bladder  through  the  meatus  urinarius.  The  sur- 
geon then  passes  along  the  groove  of  the  instru- 
ment the  beak  of  a  blunt  gorget,  which  instru- 
ment becoming  wider  towards  the  handle,  effects 
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a  part  of  tho  necessary  dilatation.  The  staff 
being  withdrawn,  and  the  handle  of  the  gorget 
taken  hold  of  with  the  left  hand,  the  right  fore- 
finger, with  the  nail  turned  downwards,  ia  now 
introduced  slowly  along  the  concavity  of  the 
instrument.  When  the  urethra  and  neck  of  the 
bladder  have  thus  been  sufficiently  dilated,  the 
finger  is  withdrawn,  and  a  small  pair  of  forceps 
passed  into  the  bladder.  The  gorget  is  now 
removed,  and  the  stone  taken  hold  of  ,and  ex- 
tracted.   (^Sahatier,  Med.  Opir.  t,  ii.  p.  103.) 

This  plan,  however,  has  been  objected  to  on 
account  of  the  dilatation  being  too  suddenly  efi^ected, 
and  the  practice  of  gradually  expanding  the 
meatus  urinarius  with  the  sponge  tent  preferred. 
The  retention  of  urine  during  the  continuance  of 
the  sponge  certainly  causes  great  irritation  ;  and, 
if  this  method  be  followed,  therefore,  I  consider 
Mr.  C.  Hutchinson's  suggestion  of  placing  a 
catheter  in  its  centre,  as  mentioned  by  Sir  A. 
Cooper,  worthy  of  attention.  (See  Med.  Cliir. 
Trans,  vol.  viii,  p.  433.) 

Sir  A.  Cooper,  who  is  an  advocate  for  the 
practice  of  removing  calculi  from  the  female  blad- 
der by  dilating  the  meatus  urinarius,  now  em- 
ploys for  this  purpose  "  an  instrument  constructed 
upon  the  principle  of  the  speculum  ani  and  spe- 
culum oris,"  and  which  has  the  advantage  of 
permitting  the  urine  to  escape,  whilst  it  dilates 
the  passage  sufficiently  for  the  entrance  of  the 
forceps,  and  the  removal  of  a  stone  of  consider- 
able dimensions.  He  believes  that,  "if  the  stone 
be  small,  the  dilatation  should  be  accomplished  in 
a  few  minutes  ;  but  that  if  it  be  large,  it  will  be 
better  to  dilate  only  a  little  from  day  to  day,  until 
the  greatest  degree  of  extension  is  accomplished  ; 
carefully  avoiding  contusion,  which  is  much  to  be 
dreaded.  (See  Med.  CIdr.  Trans,  vol.  xii.  p.  240.) 

Three  or  four  years  ago,  I  assisted  Mr.  Walne, 
of  Guildford  Street,  in  extracting  a  calculus,  which 
was  an  inch  and  a  half  in  one  of  its  diameters, 
from  the  bladder  of  a  girl  eight  or  ten  years  old. 
The  meatus  was  first  gradually  dilated  with 
Weiss's  dilator :  the  incontinence  of  urine  fol- 
lowing the  operation  after  a  time  subsided.  I 
have  also  seen  a  piece  of  spermaceti  candle,  five 
inches  long,  and  of  the  usual  thickness,  which  had 
accidentally  slipped  into  the  bladder,  taken  out 
with  the  finger,  after  the  meatus  had  been  dilated 
for  two  or  three  hours  with  the  same  instrument) 
and  in  this  case  no  incontinence  of  urine  followed. 

Notwithstanding  these  favourable  accoun'ts  of 
the  practice  of  dilating  the  female  urethra,  for  the 
purpose  of  removing  calculi  from  the  bladder,  there 
are  very  good  surgeons  who  deem  an  incision  the 
best  practice.  It  is  certain  that  some  patients 
have  found  the  method  insufferably  tedious  and 
painful.  But  the  strongest  objection  is  the  incon- 
tinence of  urine,  which  occasionally  follows  a  great 
distension  of  the  urethra  and  neck  of  the  bladder. 
Klein,  one  of  the  most  experienced  operators  in 
Germany,  states  that  he  has  tried  both  plans,  and 
that  the  use  of  the  knife  is  much  loss  frequently 
followed  by  incontinence  of  urine.  And  Scarpa 
declares  that  when  the  calculus  is  largo,  and  not 
soft  and  fragile,  the  method  of  extracting  it  by 
dilatation  is  almost  always  followed  by  incontinence 
of  urine.  {Sul  Ta^ilio  llclto-Vcsicalc,  Qn 
the  other  hand,  Mr.  Thomas  believes  that  this  un- 
pleasant symptom  is  quite  as  often  a  consequence 
of  the  operation  of  lithotomy  as  now  usually  per.. 
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formed  (Med,  Chir.  Trans,  vol.  i.  p.  127)  ;  and 
Sir  A.  Cooper  expreasly  states  that  the  greatest 
advantage  of  his  mode  of  extracting  calculi  with  a 
dilating  instrument  is  the  preservation  of  the 
power  of  retaining  the  urine.  (See  Med.  Chir. 
Trms.  vol.  xii.  p.  240.)  Of  the  propriety  of 
removing  calculi  under  a  certain  size,  and  also 
pieces  of  broken  catheter,  &c.,  in  this  manner,  no 
doubt  can  be  entertained;  but  if  the  foreign  body 
were  very  large,  I  should  consider  an  incision  the 
safest  and  least  painful  practice. 

In  females  lithotomy  is  much  more  easy  of  exe- 
cution, and  less  dangerous,  than  in  male  subjects. 
It  may  be  done  in  various  ways ;  but  the  surgeons 
of  the  present  time  constantly  follow  the  mode  of 
making  the  requisite  opening  by  dividing  the 
urethra  and  neck  of  the  bladder.   Louis  employed 
for  this  purpose  a  knife  which  cut  on  e.-ich  side, 
and  was  contained  in  a  sheath;  Le  Blanc,  a  con- 
cealed bistoury,  which  had  only  one  cutting  edg6 ; 
Le  Cat,  his  gorgeret-cystitome;  Frere  Come,  his 
lithotome  cache'.   Of  these  instruments  the  best,  T 
think,  is  that  of  Frere  Come.    But  at  present 
every  surgeon  knows  that  the  operation  may  be 
done,  as  conveniently  as  possible,  with  a  common 
director,  and  a  knife  that  has  a  long,  narrow 
straight  blade.    A  straight  staff,  or  director,  is 
introduced   through  the  meatus  urinarius;  the 
groove  is  turned  obliquely  downwards  and  out- 
wards in  a  direction  parallel  to  the  ramus  of  the 
left  08  pubis;  and  the  knife  is  thus  conducted  into 
the  bladder,  and  makes  the  necessary  incision 
through  the  whole  extent  of  the  passage  and  neck 
of  the  bladder. 

Louis  and  Fleurant,  as  I  have  said,  were  the 
inventors  of  particular  bistouries  for  dividing  both 
sides  of  the  female  urethra  at  once.  The  instru- 
ment of  the  former  effected  this  purpose  in  passing 
from  without  inwards ;  that  of  the  latter  in  pass- 
ing from  within  outwards.  Fleurant's  bistoury 
bears  some  resemblance,  in  principle,  to  ■  Frere 
Come's  lithotome  cache',  or  to  the  cutting  forceps 
with  which  Franco  divided  the  neck  of  the  bladder. 
The  reason  assigned  as  a  recommendation  of  these 
bistouries  is,  that  they  serve  to  make  a  freer  open- 
ing for  the  passage  of  large  stones  than  can  be 
safely  made  by  cutting  only  in  one  direction. 

Dubois  adopted  a  method  which  consists  in  divid- 
ing the  meatus  urinarius  directly  upwards  towards 
the  symphysis  of  the  pubes,  dilating  the  wound, 
and  then  taking  out  the  calculus  with  the  forceps. 
The  invention  of  this  method,  which  has  been 
referred  to  Dubois,  is  at  least  as  ancient  as  the 
sixteenth  century.  Par^  assigns  the  merit  of  it  to 
Colot,  who  made  a  small  incision  "  tout  au  dessus, 
et  en  ligne  droite  de  Torifice  du  col  de  la  vessie, 
ct  non  II  cote'."  This  plan,  ns  revived  by  Dubois, 
is  executed  either  with  a  director  and  bistoury,  or 
a  lithotome  cache.  If  the  first  instrument  be  used, 
a  director,  having  a  deep  groove  in  it,  that  is  closed 
at  its  extremity,  is  introduced  into  the  meatus 
urinarius,  with  the  groove  turned  upwards.  The 
surgeon  takes  hold  of  the  handle  with  his  left 
hand,  and,  by  means  of  the  director,  depresses  the 
fisre-part  of  the  vagina  with  a  certain  degree  of 
force.  With  the  right  hand  he  introduces  along 
groove  a  narrow  sharp  bistoury,  with  which 
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the  upper  side  of  the  urethra  is  to  be  divided 
through  its  whole  extent,  and  the  adjacent  textures 
as  far  as  the  subpubic  ligament.  "  Thus  (says  M. 
Velpeau)  an  opening  six  or  eight  lines  long  may 


be  formed,  or,  indeed,  one  from  eight  to  ten 
lines  in  length,  when  the  attempt  to  draw  out  the 
stone  is  made."    However,  it  appears  to  him  that 
it  would  be  dangerous  to  try  to  extract  in  this 
manner  any  calculus   the  dimensions  of  which 
exceed  an  inch  or  fifteen  lines.    However,  he  saw 
M.  Bongon  remove  one  of  this  size  from  a  young 
woman,  who  perfectly  recovered;  and  M.  Thomas, 
of  Tours,  was  equally  successful  in  a  similar  case. 
In  withdrawing  the  forceps,  it  is  necessary  to  press 
forcibly  upon  the  lower  side  of  the  meatus,  and  to 
draw  out  the  calculus  in  a  sufficiently  low  direc- 
tion; for  otherwise  it  would  be  pulled  .igainst  the 
back  of  the  symphysis  pubis.     In  1824  this 
occurrence  baffled  for  a  considerable  time  an  excel- 
lent operator  in  one  of  the  hospitals  in  Paris, 
though  the  calculus  was  not  larger  than  a  partridge's 
egg.    On  changing  the  direction  of  the  forceps,  it 
was  easily  extracted.     (See  M.  Velpeau,  Nouv. 
Elem  de  Med.  Oper,  t.  iii.  p.  847.)     Lisfranc  also 
carries  the  incision  upwards,  and  a  little  to  one 
side  of  the  symphysis  of  the  pubes,  because  this 
mode  of  operating  he  finds  less  frequently  followed 
by  incontinence  of  urine  than  others.    When  the 
opening  thus  made  is  not  large  enough,  he  makes 
another  cut  obliquely  downwards  and  outwards. 
When  the  stone  is  known  to  be  very  large, 
Sabatier  prefers  the  apparatus  altus. 

A  case  may  present  itself  in  which  the  posterior 
part  of  the  bladder  drawn  downwards  by  the 
weight  of  the  stone  may  displace'  a  portion  of  the 
vagina,  and  make  it  protrude  at  the  vulva  in  the 
form  of  a  swelling.  Here  there  would  be  no 
doubt  of  the  propriety  of  cutting  into  the  tumour, 
and  taking  out  the  foreign  body  contained  in 
it.  Rousset  performed  such  an  operation,  and 
Fabricius  Hildanus,  in  a  case  where  the  stone  had 
partly  made  its  way  into  the  vagina,  enlarged  the 
opening,  and  successfully  extracted  the  foreign 
body. 

Me'ry  proposed  to  cut  into  the  posterior  part  of 
the  bladder,  through  the  vagina,  after  introducing 
a  common  curved  staff;  but  the  apprehension  of 
urinary  fistulas  made  him  abandon  the  project.  . 

Extraordinary  circumstances  may  always  render 
a  deviation  from  the  common  modes  of  operating, 
not  only  justifiable,  but  absolutely  necessary. 
Thus  Tolet  met  with  a  case  where  a  woman  had 
a  prolapsus  of  the  uterus,  with  which  the  bladder 
was  also  displaced.  In  the  latter  viscus  several 
calculi  were  felt;  an  incision  was  made  into  it, 
and  the  stones  having  been  extracted,  the  displaced 
parts  were  reduced,  and  a  cure  speedily  followed. 
(Sabatier,  Med.  Oper.  t.  ii.  p.  107.) 

Incontinence  of  urine,  consequent  on  lithotomy 
in  women,  is  by  no  means  infrequent.  Mr.  Hey 
cut  two  female  patients  for  the  stone,  both  of 
whom  were  afterwards  unable  to  retain  their 
urine,  and  were  not  quite  well  when  discharged 
from  the  Leeds  Infirmary.  These  cases  led  him 
in  a  third  example  to  endeavour  to  prevent  the 
evil  by  introducing  into  the  vagina  a  cylindrical 
linen  tent,  two  inches  long  and  one  broad,  with  a 
view  of  bringing  the  edges  of  the  incision  together 
without  obstructing  the  passage  of  urine  through 
the  urethra.  The  plan  answered,  if  it  be  allow- 
able to  make  such  an  inference  from  a  single  trial. 
(See  Hey's  Fractical  Obs.  in  Surgery,  p.  ^0", 
ed.  1810.) 

[It  is  well  known,  as  the  author  has  observed, 
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that  women  are  less  liable  to  stone  than  men;  but 
beyond  this  general  fact  little  more  precise  infor- 
mation has  been  determined.  If  we  take  hospital 
reports  it  would  appear  that  for  about  twenty  males 
operated  on  for  calculus  there  will  be  one  female 
but  for  obvious  reasons  it  is  probable  that  the  pro- 
portion of  females  affected  by  sJone  is  much  higher. 

Although  the  abstraction  of  a  stone  from  the  fe- 
male bladder  is  so  much  more  simple  than  lithotomy 
in  the  male,  yet  the  former  operation  has  under- 
gone a  much  greater  variety  of  modifications  than 
the  latter.  The  various  methods  which  have  been 
proposed  will  require  some  further  consideration, 
and  it  will  be  convenient  to  offer  a  few  additional 
remarks  on  each  separately.  In  comparing  them, 
there  are  two  points  to  be  borne  in  mind — first, 
that  the  operation  should  be  as  far  as  possible  free 
from  immediate  danger  to  the  patient  ;  secondlj', 
that  it  should  be  as  far  as  possible  free  from  the 
risk  of  subsequent  incontinence  of  urine. 
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Dilatation  of  the  Urethra. — It  has  been  shown 

n  the  present  article  that  this  has  for  a  long  time 
been  the  favourite  method  of  removing  calculi  from 
the  female  bladder ;  and  there  is  no  doubt  that 
it  is  still,  in  the  present  day,  more  resorted  to  than 
any  other.  The  facility  of  performance  and  free 
dom  from  danger  to  life  will  always  strongly  re- 
commend it  to  both  surgeon  and  patient  ;  and  for 
small  stones,  the  opinion  is,  we  believe,  unanimous 
that  it  deserves  preference  over  every  other  pro- 
ceeding. But  with  a  large  stone  there  is  always 
the  risk  that  the  excessive  dilatation  may  so  far 
injure  the  sphincter  fibres  at  the  neck  of  the 
bladder,  that  the  patient  is  left  with  a  permanent  in- 
ability to  retain  her  urine — a  condition  the  misery 
of  which  is  incalculable,  and  which  surgery  can  do 
little  or  nothing  to  relieve.  Nearly  every  writer  on 
the  subject,  both  formerly  and  in  recent  times, 
has  noticed  the  liability  to  this  unfortunate  acci- 
dent ;  and  it  would  be,  therefore,  highly  desirable 
if  we  could  decide  to  what  extent  dilatation  may 
be  safely  practised.  No  doubt  there  are  many 
authentic  cases  recorded  where  stones  of  large  size 
have  been  removed  through  the  urethra  without 
being  followed  by  incontinence,  but  this  result 
can  never  be  reckoned  upon  with  certainty,  and  it 
ill  no  way  alters  the  fact  that  it  is  impossible  to 
)-ay  beforehand  how  much  distension  any  particular 
urethra  will  endure  without  permanent  and  irrepa- 
rable damage.  We  are  disposed  to  fix,  as  a  maxi- 
mum for  this  operation,  a  measurement  of  about 
three-quarters  of  an  inch  in  the  short  diameter  of 
the  stone  for  an  adult,  and  half  an  inch  in  children. 
B"or  larger  stones  than  this  there  are  other  and  pre- 
ferable methods,  which  will  be  presently  alluded  to. 

The  question  nextarises,  whether  rapid  or  gradual 
dilatation  is  to  be  preferred.  On  this  point  there 
has  always  been  and  there  still  is  a  considerable 
difference  of  opinion. 

Mr.  Coulson  is  in  favour  of  immediate  or  rapid 
dilatation,  and  has  removed  a  stone  four  ounces  in 
weight  which  had  formed  round  a  hair-pin  without 
any  incontinence  resulting. .  Ho  thinks  that  the 
liability  to  incontinence  after  dilatation  has  been 
exaggerated. 

Mr.  Bryant,  of  Guy's  Hospital,  is  also  in 
favour  of  rapid  dilatation,  on  the  principle  that 
'.lastic  tissues  recover  their  tone  more  readily 
when  rapidly  stretched  than  when  subjected 
to  a  slow  and  tedious  process  of  extension.  He 


also  thmks  that  the  risk  of  permanent  incon- 
tinence IS  not  so  great  as  is  generally  supposed. 
In  corroboration  of  these  views,  he  has  tabulated 
twenty-eight  cases  of-  vesical  calculus  removed  by 
urethral  dilatation,  in  only  four  of  which  was 
there  any  subsequent  incontinence.  In  each  of 
these  four,  the  urethra  had  been  sIowIt/  dilated, 
whilst  in  most  of  the  twenty-four  successful  cases 
the  dilatation  had  been  rapid.  Two  successful 
cases  of  his  own  are  recorded  in  the  same  paper. 
(See  Med.  Chir.  Trans,  vol.  xlvii.  p.  151,  1864.) 

On  the  other  hand.  Dr.  Humphry,  of  Cam- 
bridge, has  recently  recorded  some  very  suc- 
cessful cases,  in  which  he  dilated  the  urethra 
gradually  by  means  of  catgut  bougies,  taking  from 
twenty-four  to  forty-eight  hours  to  complete  the 
process.  The  catgut  bougies,  swelling  with  the 
moisture,  dilate  the  passage  in  the  most  gentle  and 
gradual  manner.  After  three  or  four  hours,  two 
or  three  more  bougies  are  to  be  inserted,  and  ad- 
ditional ones  in  such  numbers  and  at  such  intervals 
as  may  be  found  to  be  desirable,  until  the  re- 
quisite dilatation  is  effected.  Dr.  Humphry 
mentions  several  cases,  in  which  stones,  some  of 
them  of  large  size,  were  removed  in  this  way.  All 
the  patients  recovered  quickly  and  completely. 
(See  Lancet,  July  30,  1864.) 

Incision  of  the  Urethra  is  the  next  method  to 
be  considered.  The  urethra  and  neck  of  the 
bladder  have  been  divided  in  every  conceiv- 
able direction  for  the  removal  of  stone — directly 
downwards  towards  the  vagina  —  downwards 
and  outwards  parallel  with  the  rami  of  the 
pubes  and  ischium,  on  one  or  on  both  sides — 
horizontally  on  one  or  both  sides— upwards  and 
outwards  towards  the  pubic  ramus— directly  up- 
wards towards  the  pubic  symphysis.  Incision  also 
has  often  been  used  as  an  adjunct  to  dilatation. 

The  vertical  incision  directly  doionwards  has 
been  recommended  by  Professor  Chelius,  of  Hei- 
delberg ;  a  grooved  staff  is  introduced  into  the 
bladder,  and  its  convexity  made  to  press  down- 
wards. The  knife  or  lithotome  cache'  is  then 
carried  along  the  groove  into  the  bladder,  dividing 
directly  downwards  in  the  median  line  the  neck  of 
the  bladder,  the  urethra,  and  the  corresponding 
wall  of  the  vagina. 

The  incision  of  the  urethra  and  neck  of  the 
bladder  downwards  into  the  vagina  affords  great 
facility  for  the  extraction  of  a  stone  and  is 
attended  with  but  little  if  any  immediate 
risk  ;  but  It  IS  nevertheless  a  very  objectionable 
operation.  The  thin  divided  edges  of  the  urethra 
gape  widely  apart  ;  no  jinion  is  likely  to  take 
place,  and  incontinence  of  urine  will  be  the  certain 
result.  The  attempt  has  been  occasionally  made 
of  late  years  with  varying  success  to  remedy 
this  defect,  by  the  immediate  insertion  of  sutures 
to  keep  the  cut  surfaces  in  contact ;  but  if  the 
stone  is  to  be  removed  through  an  incision  and 
the  edges  are  to  be  brought  together  by  suture  it 
IS  useless  to  divide  the  urethra  in  its  whole  length 
Nothing  is  gained  by  commencing  the  incision 
lartlier  forwards  than  opposite  the  vesical  orifice  of 
the  urethra;  division  of  that  canal  aftbrds  no 
additional  room  for  the  extraction  of  a  stone,  while 
ts  cut  edges  are  so  thin  and  delicate,  that  they  are 
niuch  more  difficult  to  unite  by  a  plastic  operation 
than  are  the  denser  textures  of  the  vesico-vagin-il 
septum  corresponding  to  the  neck  and  baae  of  the 
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bladder.   This  subject  will  be  again  alluded  to  in 
speaking  of  vesico-vaginal  lithotomy. 

The  incision  downwards  and  outwards  was  re- 
commended by  Le  Dran,  and  is  occasionally  em- 
ployed at  the  present  time;  a  straight  staff  is 
passed  into  the  bladder  ;  the  operator  then  grasps 
the  handle  of  the  staff,  and  directs  its  groove 
obliquely  downwards  and  outwards  towards  the 
ramus  of  the  ischium.  A  probe-pointed  bistoury 
is  placed  in  the  groove  of  the  staff,  and  the  whole 
length  of  the  urethra  is  divided.  The  neck  of  the 
bladder  may  also  be  divided  at  the  same  time,  if 
the  size  of  the  calculus  should  render  this  necessary. 

The  incision  downwards  and  outwards  is,  per- 
haps, slightly  less  objectionable  than  the  incision 
directly  downwards,  but  this  is  all  that  can  be 
said  in  its  favour. 

Dionis  practised  a  double  /ionaontanncision  of  the 
urethra  with  a  narrow  bistouiy.  He  first  divided 
the  anterior  portion  of  the  canal  horizontally  on  both 
sides,  and  then  had  recourse  to  dilatation.  Dionis, 
however,  candidly  acknowledged  that  three-fourths 
of  the  women  on  whom  he  operated  remained 
affected  with  incontinence  of  urine. 

Mr.  Listen  introduced  a  modification  of  Dionis's 
rnethod  by  cutting  upwards  and  outwards.  He 
notched  the  neck  of  the  bladder  on\y,  on  both 
sides,  towards  each  ramus  of  the  pubis,  and  then 
dilated  Avith  the  fingers.  His  plan  was  "  to  widen 
the  urethra  gradually  by  means  of  the  screw 
dilator,  then  by  the  introduction  of  a  straight 
blunt-pointed  knife  to  notch  the  neck  of  the  bladder 
slightly  towards  each  ramus  of  the  pubes,  so  as  to 
divide  the  dense  iibrous  band  encircling  it ;  the 
dilatation  is  continued,  and,  in  a  few  minutes, 
the  finger  can  be  admitted.  Incontinence  of  urine 
may  follow  the  operation  from  the  distension  of  the 
sphincter  of  the  bladder,  but  in  a  few  weeks  this 
will  generally  cease."  {Praci.  Surg.,  ed.  4,  p.  525.) 

The  mamon.  directly  upwards  dates  from  the 
time  of  Ambrose  Pare'.  Its  history  has  been 
already  alluded  to.  Sir  B.  Brodie  practised 
a  limited  incision  in  this  direction,  combining 
it  with  dilatation,  and  appears  to  have  been 
well  satisfied  with  the  result.  The  combination 
of  incision  upwards  with  dilatation  has  also 
been  recommended  by  Sir  P.  Crampton.  (See 
DuUin  Qtcart.  Jour,  of  Med.  Soiettce,  February 
1847.)  It  does  not  appear,  however,  that  it  can 
always  be  depended  upon  not  to  produce  in- 
continence of  urine.  Two  average-sized  stones 
were  recently  extracted  by  means  of  the  incision 
upwards  bv  Mr.  Ure,  in  St.  Mary's  Hospital, 
with  a  very  satisfactory  result,  the  patient  bemg 
able  to  retain  her  urine  almost  immediately  after 
the  operation.  The  incision  made  was  a  very  free 
one,  to  which,  and  the  consequent  avoidance  of 
distension  or  laceration,  may  perhaps  be  attributed 
the  very  favourable  termination  of  the  case.  (See 

Lancet,  Nov.  8,  1862.) 

Of  all  the  urethral  methods,  the  incision  upwards, 
and  perhaps  also  that  upwards  and  outwards,  are 
the  only  ones  at  all  deserving  of  recommendation. 
They  are  not,like  the  others,  attended  with  the  dis- 
advantage of  laying  one  mucous  canal  open  into 
another  when  the  two  are  only  separated  naturally 
by  a  thin  partition  ;  and  they  are  therefore  more 
likely  to  heal  by  granulation,  and  not  to  interfere 
subsequently  with  the  retentive  functions  of  the 
canal.  The  free  incision  upwards  may  perhaps  be  not 
altogether  devoid  of  the  risk  of  urjuary  infiltra- 
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tion  into  the  loose  areolar  tissue  between  the  bladder 
and  the  symphysis  pubis;  but  the  urethra,  which  is 
situated  at  the  bottom  of  the  incision,  forms  so  con- 
enient  a  groove  for  the  escape  of  urine,  that  this 
risk  is  probably  not  very  great.  It  is,  however, 
only  adapted  for  the  removal  of  stones  of  moderate 
size,  because  the  bladder  and  urethra  are  divided 
in  a  direction  which  affords  only  a  limited  space 
for  their  extraction. 


Vestibular  Operation. — With  a  view  to  reach  the 
neck  of  the  bladder  without  the  disadvantage  of 
laying  open  the  urethra  in  its  whole  length,  a 
method  which  is  said  to  have  been  practised  by 
Celsus  was  revived  by  Lisfranc,  under  the  above 
title.    It  is  in  many  respects  objectionable,  and  it 
is  not  intended  to  recommend  its  re-adoption ;  but 
it  is  of  sufficient  interest,  as  one  of  the  modes  in 
which  the  bladder  may  be  reached,  to  warrant  its 
description  in  this  place.     The  veslibntc  is  the 
triangular  smooth  space  bounded  on  each  side  by  the 
nymphse,  and  below  by  the  meatus  urinarius  and 
commencement  of  the  vagina,  the  clitoris  being 
situated  at  its  superior  angle  or  apex.    An  ordi- 
nary grooved  staff  is  introduced  Into  the  urethra, 
with  its  convexity  turned  upwards  towards  the 
symphysis  pubis— thatjis  to  say,  its  ordinary  posi- 
tion as  used  in  the  male  is  reversed.    A  curved 
incision,  with  its  convexity  upwards,  parallel  with 
the  arch  of  the  pubes,  is  then  to  be  made  across 
the  centre  of  the  vestibular  space,  and  the  tissues 
intervening  between  the  pubes  above  and  the 
urethra  below  are  to  be  divided,  until  the  grooved 
staff  can  be  felt  in  the  urethra  near  its  vesical  ter- 
mination.   The  urethra  is  to  be  opened  on  its 
upper  surface,  near  the  neck  of  the  bladder,  by 
cutting  into  the  groove  of  the  staff,  and  the  incision 
is  to  be  extended  through  the  neck  of  the  bladder 
either  in  the  transverse  or  vertical  direction.  The 
obvious  disadvantages  of  this  method  are,  that 
the  incision  has  to  be  made  through  so  inconve- 
niently narrow  a  space,  and  that  the  stone  has  to  be 
extracted  through  the  narrowest  part  of  the  arch 
of  the  pubes.     The  confined  condition  of  the 
wound  must  also  create  a  risk  of  urinary  infiltra- 
tion about  the  neck  of  the  bladder.    The  plan, 
indeed,  seems  to  have  been  ultimately  abandoned 
by  Lisfmnc  himself. 

Lateral  Operation.— A  very  much  better  method 
of  reaching  the  neck  of  the  bladder  without  laying 
open  the  urethra  may  be  described  under  the  above 
title.  It  is,  as  nearly  as  the  different  structure  of  the 
parts  will  permit,  the  counterpart  of  the  lateral 
operation  in  the  male.  Its  introduction  is  due  to 
Dr.  Andrew  Buchanan,  of  Glasgow,  though  some- 
thiiiiT  very  like  it  appears  to  have  been  practised 
by  Frere  Jacques;  but  it  was  condemned  in  succes- 
sion by  several  writers  of  note,  apparently  without 
sufficient  grounds.  It  may  be  performed  in  the 
following  manner:— A  grooved  staff,  either  straight 
or  curved  as  the  operator  may  prefer,  having  been 
introduced  into  the  bladder,  an  incision  is  to  be 
made  on  tho  inner  surface  of  the  left  nympha, 
commencing  half  an  inch'  above  the  meatus 
urinarius,  and  passing  obliquely  downwards  and 
outwards  parallel  with  the  rami  of  the  pubes  and 
ischium.  This  incision  should  be  carried  deeply 
into  the  space  between  the  rami  on  the  outside, 
and  the  vagina  on  the  inside,  care  being  taken  not 
to  wound  the  vagina,  which  should  be  protected 


•251. 


and  pushed  inwards  towards  the  median  line  by 
tlie  left  forefinger  introduced  into  the  wound. 
With  the  same  finger  the  staff  should  be  felt  for 
deeply  in  the  wound,  and  the  knife  should  be 
made  to  penetrate  the  groove  at  a  point  correspond- 
ing, as  nearly  as  can  be  judged,  to  the  vesical  ter- 
mination of  the  urethra.  It  should  then  be  passed 
onwards  into  the  bladder,  its  cutting  edge  being 
turned  obliquely  downwards  and  outwards  towards 
the  left  side,  just  as  in  lateral  lithotomy  in  the 
male.  The  incision  may  be  enlarged,  aliould  it  be 
thouglit  necessary,  as  the  knife  is  withdrawn,  by 
a  further  division  of  the  tissues  in  the  same  oblique 
direction.  The  ordinary  lithotomy  forceps  can 
then  be  introduced  through  the  wound  for  tlie  ex- 
traction of  the  stone. 

Dr.  Andrew  Buchanan  operated  in  this  way  in 
six  cases  with  very  satisfactory  results,  both  as 
regards  the  healing  of  the  wound,  and  the  subse- 
quent ability  to  retain  the  urine.  He  used,  we 
believe,  the  rectangular  staff  introduced  by  hira  for 
lithotomy  in  the  male.  Another  case  operated  on 
by  Dr.  George  Buchanan  is  recorded  in  the  Medi- 
cal Times  and  G'azetle  o{  May  3rd,  1862.  The 
patient  was  a  child  aged  six  years.  The  stone 
was  readily  extracted,  and  the  wound  healed 
favourably.  The  child,  who  had  had  incontinence 
of  urine  since  she  had  been  suffering  from  stone, 
began  to  recover  power  over  her  bladder  as  soon  as 
the  wound  healed.  A  case  operated  on  in  the 
same  way  by  Dr.  IMorton  is  recorded  in  the  Glas- 
gow Medical  Journal  for  January  1855.  The 
patient  was  a  woman  aged  forty-seven.  The 
wound  healed  well,  and  she  retained  perfect  power 
over  her  urine. 

This  plan  of  operation  is  not  so  well  understood 
as  it  deserves,  and  it  is  well  worthy  of  further 
consideration  by  the  profession.  It  is  not  likely 
to  cause  any  permanent  injury  to  the  retentive 
power  of_  the  bladder,  as  no  part  of  the  bladder  or 
urethra  is  laid  open  into  the  vagina  ;  while  the 
track  of  the  wound,  passing  as  in  the  male  through 
n  considerable  depth  of  tissue,  is  pretty  certain  to 
heal  by  granulation.  Experiment  on  the  dead 
liody  will  satisfy  anyone  disposed  to  adopt  it  of 
the  facility  with  which  it  may  be  accomplished.  It 
Rueras  especially  well  adapted  for  children.  The 
risk  attending  it  is  probably  considerably  less  than 
in  lateral  lithotomy  in  the  male,  and  it  has  already 
been  shown  that  in  children  this  is  not  very 
alarming. 

Vesico-vaginal  Lithotomy. — In  cases  of  very  large 
calculi  the  vesico-vaginal  method,  first  practised  by 
Itousset  and  Ilildanus,  and  already  alluded  toby 
the  author,  may  be  employed  with  advantage.  It 
consists  of  an  incision  from  the  vagina  in  the 
median  line  into  the  neck  and  base  of  the  bladder, 
the  urethra  not  being  interfered  with.  It  may  be 
performed  in  the  following  manner.  The  patient 
is  placed  in  the  usual  lithotomy  position,  and  a 
wooden  gorget,  or,  still  better,  the"  speculum  used  by 
Sims  and  Bozeman  in  operations  for  vesico-vaginal 
listula,  is  introduced  into  the  vagina,  so  as  to  expose 
its  anterior  wall.  A  straight  staff  is  then  passed 
into  the  bladder  with  the  groove  directed  down- 
wards, and  made  to  press  against  the  vagina.  The 
staff  being  held  by  an  assistant,  the  operator  passes 
;i  sharp-pointed  knife  through  the  vesico-vnTinal 
septum  into  the  groove  of  the  staff  opposite  the  neck 
"f  the  bladder— that  is  to  say,  an  inch  or  rather 
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more  behind  the  meatus  urinarius— from  whicli 
point  be  carries  his  incision  backwards  through  the 


septum  for  an  inch  or  more,  according  to  the  size  of 
the  stone  to  be  extracted. 

This  incision  of  the  vagina  in  the  median  line 
affords  great  facilities  for  the  extraction  of  a 
large  stone  ;  it  is  not  likely  to  be  attended 
with  serious  bleeding,  for  the  vessels  are  small 
in  the  median  line ;  and  is  not  likely  to  be 
followed  by  urinary  infiltration,  in  consequencp  nf 
the  density  of  the  tissues  composing  the  vesico- 
vaginal septum.  Velpeau,  who  inquired  carefully 
into  the  history  of  this  operation,  was  struck  with 
its  great  immunity  from  danger,  and  with  the  slight 
degree  of  constitutional  disturbance  which  it  en- 
tails; in  fact,  he  did  not  meet  with  the  record  of  a 
single  fatal  case.  It  has,  however,  never  taken  its 
place  as  an  approved  and  recognised  operation,  in 
consequence  of  the  difficulty  of  securing  the  closure 
of  the  wound,  and  its  being  consequently  so  often 
followed  by  the  distressing  condition  of  a  vesico- 
vaginal fistula.  Notwithstanding  this,  it  has  been 
practised  occasionally,  from  a  very  early  date,  in  e.x:- 
ceptional  cases,  and  for  the  removal  of  large  stones. 
The  cases  of  Fabricius  Hildanus,  Housset,  and 
Me'ry  have  been  already  mentioned.  In  1740, 
Gooch  extracted  a  calculus  through  the  vagina 
weighing  three  ounces,  which  had  caused  ulceration 
through  the  septum.  M.  Velpeau  gives  the  names 
of  various  operators  who  have  since  adopted  the 
vesico-vaginal  method  of  lithotomy;  and  amongst 
them,  M.  Faure,  who  made  his  incision  in  the 
median  line,  but  very  obliquely  through  the 
septum;  that  is  to  say,  directing  the  edfe  of  his 
knife  towards  either  the  right  or  left  side"  so  as  to 
produce  a  broader  cut  surface,  and  to  give  the 
wound  a  somewhat  valvular  arrangement.  He 
thus,  in  1808,  succeeded  in  curing  a  patient  without 
the  formation  of  a  fistula.  (See  Velpeau,  Ekm.  of 
Op.  Surg.  Moil's  translation,  vol.  iii.  p.  967;  also 
Bourgery,  Med.  Oper.  t.  ii.  p.  289.) 

Most  of  the  earlier  operators  speak  only  of  the 
removal  of  the  stone,  and  say  nothing  about  the 
result  as  regards  the  formation  of  a  fistula.  Chelius 
however,  more  recently,  says  that  the  production 
of  a  yesico-vaginal  fistula,  which  has  been  objected 
to  this  operation,  cannot  be  considered  as  the  usual 
consequence.  He  advocates  it  as  causing  no  bleed- 
ing and  no  incontinence  of  urine,  while  it  affords 
facilities  for  the  removal  of  very  large  stones.  (See 
Syst.  of  Swy.  translated  by  South,  vol.  ii.  p.  617.) 
Velpeau's  conclusion,  after  looking  into  the  eases 
recorded  by  different  operators,  is  not  so  favourable  • 
he  thinks  that  a  fistula  is  met  with  in  at  least  one' 
case  out  of  four.  Both  statements  are,  however 
without  doubt  far  too  favourable,  for  if  no  steps  are 
taken  for  the  immediate  closure  of  the  wound  a 
fistula  must  always  be  reckoned  upon  as  the  ru'k> 
and  Its  absence  the  exception.  The  general  con- 
viction that  this  is  the  truth  has  caused  the  vesico 
vaginal  method  to  be  always  regarded  with 
disfavour,  and  to  be  reserved  as  a  kind  of  last 
resort  for  the  removal  of  very  largo  stones.  The 
dread  of  fistula  has  even  induced  inany  authorities 
and  among  them  Velpeau  himself,  to  prefer  the' 
high  or  supra-pubic  operation,  notwithstanding  its 
greater  danger;  and  a  similar  opinion  lias  been  re- 
cently expressed  by  Mr.  Erichsen. 

The  time,  however,  has  arrived  for  forminir 
a  different  estimate  of  tho  desirability  of  this 
method,  and  advantage  may  now  be  taken  in 
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appropriate  cases,  of  the  great  facilities  which  it 
affords,  and  of  its  freedom  from  danger,  without 
the  distressing  result  of  a  permanent  and  incurable 
incontinence  of  urine.  The  experience  of  the  last 
ten  years  has  abundantly  shown  that  almost  every 
case  of  vesico- vaginal  tistula,  even  when  attended 
with  great  loss  of  substance,  may  be  firmly  and 
permanently  closed  by  the  improved  plastic  pro- 
cedures now  in  use.  We  may  therefore  very 
fairly  feel  confidence  in  our  ability  to  close  the 
clean  longitudinal  incision  made  for  the  extraction 
of  a  stone,  which  is  attended  with  no  loss  of  sub- 
stance, and  with  no  cicatricial  contraction  or 
induration.  Even  if  the  whole  length  of  the 
wound  should  not  immediately  unite,  its  closure 
may  be  effected  with  certainty  by  a  subsequent 
operation.  Without  waiting,  therefore,  the  chance 
of  spontaneous  closure,  sutures  should  be  inserted 
and  the  edges  of  the  wound  brought  into  accurate 
contact  immediately  after  the  extraction  of  the 
stone.  The  most  approved  methods  of  doing  this 
will  be  described  in  detail  in  the  article  on  vesico- 
vaginal fistula. 

M.  Coste,  many  years  ago,  appears  to  have 
been  the  first  to  suggest  the  immediate  application 
of  sutures  after  this  operation,  but  was  deterred 
from  attempting  it  by  the  then  almost  invariably 
unfavourable  termination  of  operations  for  vesico- 
vaginal fistula.  The  merit  of  first  carrying 
into  effect  the  idea  of  immediate  closure  of  the 
wound  after  vaginal  lithotomy  belongs  to  Dr. 
Marion  Sims,  who  operated  in  this  manner,  in 
1850,  on  a  negress  set.  ten  years,  in  Montgomerj-, 
Alabama.  The  incision  made  was  in  the  median 
line,  and  about  one  and  a  quarter  inches  long. 
The  stone,  a  flat  oval,  an  inch  long,  three-quarters 
of  an  inch  wide,  and  nearly  as  thick,  was 
easily  removed,  and  the  incision  was  immediately 
closed  by  four  or  five '  interrupted  silver  sutures. 
A  small  fistulous  opening  remained  near  the  neck 
of  the  bladder,  but  was  closed  by  a  subsequent 
operation.  The  writer  is  informed  by  Dr.  Sims 
that  the  operation  has  been  successfully  practised 
by  Dr.  Emmet  and  himself  five  or  six  times  at 
the  Woman's  Hospital,  in  New  York,  and  also 
Dr.  Bennett,  of  Connecticut,  and  others 
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America,    Dr.  Sims  is  a  strong 
mode  of  operation. 

M.  Vallet,  of  Orleans,  who  published  a  paper 
on  the  subject  in  1856,  operated  in  this  way  m 
two  cases  with  success.  In  one  of  them,  however, 
a  second  application  of  the  sutures  was  necessary 
for  the  closure  of  a  portion  of  the  wound.  M. 
Vallet  made  a  transverse  instead  of  a  longitudinal 
incision,  thinking  he  could  select  a  partot  the  base 
of  the  bladder  where  the  septum  was  thicker  than 
elsewhere.  The  longitudinal  incision,  however, 
seems  much  to  be  preferred.  The  transverse  one 
must  necessarily  be  attended  with  greater  risk  ot 
hsen.orrhage,  and,  if  made  far  back,  also  with  the 
risk  of  possible  injury  to  the  entrance  of  the 
ureters 

The'  writer  was  the  first  who  Factised  the 
operation  in  this  country,  in  November  1801,  m 
St.  Mary's  Hospital;  it  had,  however,  been  re- 
commended previously  by  Mr.  Baker  Brown  and 
others.  The  patient  had  been  the  subject  of  stone 
for  nine  years  ;  and,  at  the  time  of  the  operation, 
the  symptoms  produced  by  it  were  exceedingly 
severe.  A  calculus  measuring  two  inches  in  one 
diameter  by  an  inch  and  a  half  in  the  other  was 


removed  by  an  incision  in  the  median  line  ol  the 
vagina,,  commencing  an  inch  and  a  quarter  behind 
the  external  meatus,  and  extending  backwards 
nearly  to  the  cervix  uteri.  The  wound  was  im- 
mediately closed  by  twelve  silver- wire  sutures.  The 
irritation  of  the  bladder  immediately  subsided, 
and  no  bad  symptoms  followed  the  operation.  The 
wound  healed  by  first  intention,  with  the  exception 
of  a  small  portion  anteriorly,  which  required  a 
second  application  of  sutures  for  its  closure.  (See 
Lancet,  Oct.  4,  1862,  p.  371,  and  Jan.  10,  1863, 
p.  .34.) 

In  March  1862,  Mr.  Fergusson  removed  a  stone 
by  the  vaginal  incision  in  a  child  aged  nine  years 
and  a  half.  Only  one  suture,  however,  was  applied, 
and  was  removed  the  next  day.  The  wound  con- 
sequently did  not  imite.  In  August  1862,  Dr. 
Robert  Nelson  oper<ited  in  the  same  way,  and 
succeeded  in  obtaining  immediate  union.  (See 
American  Monthly  Med.  Jour.,  Sept.  1862.) 
Another  case;  with  an  equally  good  result,  by 
Dr.  Lyon,  of  Glasgow,  is  recorded  in  the 
Lancet,  Nov.  1,  1862.  Mr.'  Baker  Brown,  in 
September  1863,  removed,  by  vaginal  incision,  a 
stone  weighing  two  ounces  five  drachms  in  a  lady 
ast.  forty-four.  Seven  silver-wire  sutures  were 
applied,  and,  when  they  were  removed  on  the 
seventh  day,  the  wound  was  found  to  be  perfectly 
united.  The  patient  recovered  without  a  bad 
symptom.  (See  Trans,  of  Ohstet.  Socielij,  vol.  v. 
p.  217.)  The  expediency  of  this  mode  of  pro- 
ceeding was  also  recognized  in  1859,  by  Mr.  Paget, 
of  Leicester.  He  adopted,  however,  the  in- 
cision of  the  urethra  instead  of  the  vagina,  and 
the  results  obtained  were,  in  consequence,  not  so 
satisfactory.  His  first  patient  was  a  child  aged 
three-and-a-half  years  ;  it  was  found  impossible  to 
bring  the  edges  of  the  urethra  together,  and  in- 
continence of  urine  was  the  result.  In  a  second 
case,  in  a  patient  aged  eighteen,  five  sutures  were 
inserted.  The  anterior  part  of  the  urethra  did 
not  unite,  and  there  was  more  or  less  of  incon- 
tinence for  some  months. 

For  the  success  of  the  operation,  it  is  important 
that  the  incision  should  not  implicate  the  urethra. 
Incision  of  the  urethra  affords  no  additional  room, 
but  increases  the  length  of  the  wound  without  any 
compensating  advantage  whatever;  while  the  ure- 
thral portion  of  the  wound,  from  its  edges  being  so 
thin  and  delicate,  is  incomparably  more  difficult  to 
close  than  that  which  is  deeper  in  the  vagina.  The 
incision  of  the  base  of  the  bladder  should  be  sufh- 
ciently  free  to  allow  the  extraction  of  the  stone, 
without  bruising  or  otherwise  damaging  the  edges 
of  the  wound.  There  is  no  fear  of  injuring  the 
peritoneum,  for  its  line  of  reflection  from  the  uterus 
to  the  bladder  is  nearly  an  inch  higher  up  than  the 
attachment  of  the  vagina  to  the  cervix  uteri. 

The  cases  suitable  for  this  operation  are  those  m 
which  the  stone  is  of  large  size,  and  the  patient  is 
an  adult.  In  such  cases  the  writer  is  of  opinion 
that  it  is  the  safest  and  best  proceeding  that  has  as 
yet  been  devised.  It  is  not,  however, applicable  to 
children,  nor  is  it  well  adapted  for  young  unmarried 
women,  in  whom  the  difficulties  of  the  operation 
are  necessarily  greatly  increased.  Each  time 
that  it  has  been  performed  in  an  nPPr''P''""';/f,^' 
and  conducted  on  proper  P^n'^'P'^^V^"''"', 
been  obtained,  while  the  instances  of  r»''^f%*f,^™ 
fairly  attributable,  either  to  the  injudicious  sekc 
tion  of  the  case,  or  to  the  manner  m  which  the 
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details  were  carried  out.  In  no  case  do  any  dan- 
gerous or  alarming  syniptoras  appear  to  have  been 


observed. 

The  following  conclusions  may  be  drawn  with 
respect  to  the  comparative  eligibility  of  the  various 
methods  of  removing  stone  from  the  female  bladder; 
bearing  in  mind  that,  although  the  first  object 
is  to  select  an  operation  as  little  as  possible 
dangerous  to  the  life  of  the  patient,  it  is  of  almost 
equal  importance  to  avoid  permanent  injury  to 
the  retentive  function  of  the  bladder  and  urethra: — 
1st.  That  dilatation  of  the  urethra  is  the  best 
operation  for. the  removal  of  stones  of  limited  size; 
but  that  it  cannot  be  employed  for  the  removal  of 
large  stones  without  serious  risk  of  incontinence  of 
urine. 

2nd.  That  incisions  of  the  urethra  in  the 
downward  direction  should  be  discarded  altogether, 
but  that  the  incision  upwards  may  be  practised 
with  but  little  danger  to  life,  and  little  risk  of  in- 
continence of  urine.  It  is  not,  however,  adapted 
for  the  removal  of  stones  of  any  considerable  mag- 
nitude. 

3rd.  That  the  vestibular  operation  of  Lisfranc 
possesses  no  merits  of  its  own  to  compensate  for  its 
manifest  disadvantages. 

4th.  That  the  lateral  operation  of  Dr.  Buchanan 
is  founded  upon  sound  anatomical  and  surgical 
principles,  and  is  an  excellent  operation  in  children. 
It  is  also  well  adapted  for  young  unmarried  women 
in  cases  where  dilatation  is  unsuitable,  and  in  whom 
the  small  size  of  the  vagina  would  contraindicate 
the  vesico-vaginal  method. 

5th.  That  the  vesico-vaginal  incision,  with 
immediate  closure  of  the  wound  by  suture,  is  ad- 
mirably adapted  for  the  removal  of  large  stones  in 
the  case  of  adult  women,  in  whom  the  vagina  is  of 
average  capacity;  that  it  is  attended  with  but 
little  immediate  risk,  and  no  risk  at  all  of  perma- 
nent incontinence  of  urine. 

6th.  That  the  high  operation  is  the  most  dan- 
gerous of  all  the  various  methods  which  have  been 
proposed,  and  that  almost  the  only  conceivable 
case  in  which  it  would  now  be  justifiable,  would 
be  one  in  which,  with  a  deformed  pelvis  and  a 
very  large  stone,  extraction  per  vaginam  was 
impracticable.] 

James  R.  Lane. 
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LITHOTRITY  (from  A.i'flo5  a  stone,  and  repioi 
I  pierce).-— LITHOTRIPSY  (from  AWosa  stone, 
and  TpiStii  I  break.) 

[The  article  of  Mr.  Cooper  on  Lithotrity,  having 
been  written  nearly  thirty  years  .igo,  is  so  meagre 
and  imperfect  that  it  has  been  thought  necessary 
to  replace  it  entirelj'. 

The  modern  operation  of  lithotrity  consists  in 
introducing  certain  instruments  into  the  bladder 
through  the  urethra,  in  seizing  the  calculus  with 
these  instruments,  in  reducing  it  to  detritus  and 
powder,  and  lastly  in  promoting  the  expulsion  of 
the  detritus  from  the  bladder  through  the  natural 
passages. 

Lithotrity,  in  one  sense  of  the  term,  is  not  a 
modern  operation.  Its  germ  may  be  found  in  the 
old  idea  of  extracting  calculi  from  the  urethra 
without  having  recourse  to  a  cutting  operation. 
The  nietliod  described  by  Albucasis  was  confined 
to  urethral  calculi.  In  the  year  I5CI  Franco 
seems  to  have  extended  this  method  to  the  extrac- 
tion of  calculi  from  the  bladder,  and  invented  a 
four-branched  forceps  inclosed  in  a  canula,  for 
that  purpose,  Hildanus  reduced  the  branches  of 
this  instrument  to  three,  and  Mr.  Hales  to  two. 

But  the  older  surgeons  did  not  confine  their  prac- 
tice to  the  simple  extraction  of  calculi  from  the 
urethra.  The  extraction  of  calculi  from  the  bladder 
without  breaking  them  was  practised  in  Egypt 
from  time  immemorial ;  and  the  French  surgeons 
who  accompanied  Bonaparte  in  his  Egyptian 
expedition  saw  the  operation  there.  Indications 
of  the  practice  of  breaking  small  calculi  in  the 
bladder  may,  however,  be  found  in  the  writings  of 
many  ancient  authors;  but  the  operation  was  not 
seriously  proposed  or  discussed  until  1813,  when 
a  Bavarian  surgeon,  M.  Gruithuisen,  published  an 
account  of  his  instruments  for  perforating  and 
crushing  vesical  calculi.  (Salzlnire/  Med.  Chir. 
Zuiiung,  vol.  i.  p.  289.  I8I3.) 

In  1819  Mr.  Elderton  published  in  the  April 
number  of  the  Edinhtircjh  Med.  and  Surg.  Journal 
his  proposal  for  attacking  calculi  with  a  curved 
two-branched  instrument  and  perforator.  But 
the  means  proposed  by  the  German  as  well  as  the 
English  surgeon  were  incapable  of  being  practi- 
cally applied.  To  M.  Civiale  is  due  the  merit  of 
having  taken  up  the  question  in  1817;  of  having 
devised  instruments  by  which  the  operation  might 
be  performed ;  of  having  been  the  first  to  perform  the 
operation  on  the  living  subject  (January  13, 1824); 
and,  finally,  of  having  by  the  labour  and  perse- 
verance of  forty  years  firmly  established  the 
operation  in  the  rank  which  it  occupies  at  the 
present  day. 

Lithotrity  is  chiefly  made  up  of  two  principa 
parts — viz.  seizing  the  stone  in  the  bladder,  and  re- 
ducing the  stone  into  powder.  This  latter  process 
may  be  eff'ected  by  perforation,  by  percussion,  or 
by  crushing. 
^  The  earlier  operations  of  M.  Civiale,  M.  Leroy 
d  Etiolles,  and  others  were  performed  with  per- 
forating instruments.  In  1832  Baron  Ileurte- 
loup  introduced  his  method  of  percussion.  Both 
methods  are  now  abandoned  for  the  more  simple 
and  effectual  one  of  crushing  the  stone  into  small 
fragments  and  powder  by  means  of  pressure 

Previously  to  the  year  1024  all  the  crushing 
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forceps  employed  acted  hy  lateral  pressure  in  an 
imperfect  manner.  The"  first  crusher  of  any 
value — that  is  to  say,  one  in  which  the  blades  are 
placed  one  over  the  other  and  have  a  gliding 
movement  forwards — was  invented  by  the  late  Mr. 
Weiss  in  the  year  1824.  In  the  year  1025  Dr. 
Haygartli  invented  a  sliding  instrument  for  the 
extraction  of  small  calculi  from  the  bladder.  At 
Mr.  Hodgson's  suggestion  a  screw  was  added, 
that  it  might  be  employed  for  crushing,  and  Mr. 
Hodgson  tried  the  improved  instrument  on  a 
patient  in  the  Birmingham  Hospital.  To  a  pro- 
vincial English  surgeon  is  thus  due  the  honour  of 
having  been  the  first  to  perform  the  operation  of 
crushing  as  it  is  now  employed,  and  of  appre- 
ciating the  value  of  the  screw  as  an  auxiliary. 
But  the  principal  improvement  consisted  in  making 
the  male  branch  of  the  forceps  slide  along  the 
female  branch  in  such  a  manner  that  the  one 
could  not  possibly  escape  from  the  other.  This 
simple  improvement  was  effected  by  making  the 
edges  of  the  female  groove  overlap  the  body  of 
the  male  branch — an  improvement  effected  by  Dr. 
Costello.  Since  that  period,  viz.  1832,  various 
changes  and  modifications,  wiiich  it  is  unnecessary 
to  notice  here,  have  been  made.  It  will  suffice  to 
state  that  the  instrimients  now  generally  employed 
are  the  improved  screw  lithotrite  of„ Weiss,  or  M. 
Civiale's  instrument,  which  may  be  nsed  for 
crushing  with  the  hand  or  screw,  or  even  as  a 
percussor. 

Sir  B.  Brodie  employed  Weiss's  screw  forceps; 
Mr.  Fergusson  employs  the  rack  and  pinioii, 
whilst  the  writer  and  other  surgeons  in  this 
country  prefer  the  well-known  lithotrite  of  M. 
Civiale. 

In  M.  Civiale's  lithotrite  the  action  of  the  screw 
is  brought  into  play  by  a  fly-wheel  at  the  end 
of  the  instrument,  while,  by  a  peculiar  con- 
trivance, the  screw  action  can  be  at  any  time 
instantly  .suspended,  so  as  to  allow  the  male 
blade  to  be  moved  backwards  or  forwards  without 
the  slower  process  of  unscrewing.  In  the  English 
instrument,  or  Weiss'  lithotrite,  the  action  is 
developed  by  means  of  a  cross  handle,  as  in  the 
case  of  the  common  corkscrew.  But  this  instru- 
ment is  open  to  the  objection  of  not  being  pro- 
vided with  any  means  of  converting  the  screw 
movement  into  a  sliding  one.  Recently,  liowever, 
Mr.  Weiss  and  Mr.  Coxeter  have  devised  ingenious 
contrivances  for  setting  the  screw  free.  Lastly, 
Mr.  Fergusson  originally  proposed  and  still  em- 
ploys a  rack  and  pinion  for  the  purpose  of  de- 
veloping his  force.  _      .  ,   ,  •  ^  ^ 

Lithotrites  also  may  be  distinguished  into  two 
kinds,  according  as  the  curved  extremity  of  the 
female  blade  is  fenestrated  or  not.  The  opening 
in  the  female  blade  is  formed  for  the  purpose  of 
allowinn-  the  fragments  of  stone  to  escape  from 
the  jaws  of  the  instrument.  The  stem,  or  ascend- 
in.^  branches,  are  long  and  strong,  and  tins  form 
of"  lithotrite  is  chiefiy  suited  for  large  or  hard 
calculi,  and  for  the  earlier  manipulations  llie 
lithotrite  with  solid  blades  is  chiefly  suited  for 
crushing  small  calculi  or  reducing  fogments  to 
powder.  In  the  first  case,  the  female  blade  should 
be  somewhat  wider  than  the  male_;  in  the  latter, 
both  blades  may  be  of  the  same  width.  As  pro- 
vision is  seldom  made  in  this  latter  class  of 
instruments  for  the  escape  of  detritus  between  the 
blades,  care  should  be  taken  that  the  female  .blade 
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be  not  too  concave  or  hollowed  out,  for  in  such 
case  the  detritus  is  apt  to  become  lodged  between 
the  blades  of  the  instrument  and  occasion  much 
inconvenience,  if  not  danger,  iu  the  working  of  the 
instrument. 

Whatever  instrument  be  chosen,  there  are  some 
general  points  to  which  attention  should  be  paid. 
The  instrument  itself  should  have  been  well 
proved  for  strength.  The  male  branch  should 
glide  easily  along  the  female,  and  not  give  rise  to 
any  grating  sound  at  the  screw  part.  The  edges 
of  the  blade  should  be  well  rounded  off,  so  as 
not  to  hurt  or  irritate  the  bladder;  and  when  shut, 
they  should  perfectly  meet.  The  cavity  in  the 
female  branch  must  not  be  too  deep,  so  as 
to  become  filled  with  detritus;  nor  should  the  eye 
at  the  extremity  of  the  instrument  be  too  large; 
for,  if  so,  the  fragments  may  be  too  large  and 
angular  to  pass  the  urethra. 

The  first  duty  of  the  surgeon  is,  of  course,  to 
consider  and  decide  whether  the  case  before  him 
is  one  suited  to  lithotritj',  a  question  which  will 
be  discussed  more  conveniently  under  the  head  of 
indications.  Let  us  suppose  the  case  suitable  for 
the  employment  of  lithotrit}',  and  that  the  general 
health  of  the  patient  has  been  brought,  by  pre- 
liminary treatment,  into  a  favourable  condition ; 
in  other  words,  that  proper  means  have  been 
employed  to  remove  all  such  local  or  general  dis- 
orders as  are  likelj"-  to  exercise  any  dangerous 
influence  on  the  result  of  the  operation. 

It  is  the  more  necessary  to  attend  to  these 
points,  because,  before  proceeding  to  operate,  the 
surgeon  should,  by  a  careful  examination  of  the 
urinary  organs,  obtain  some  notion  of  the  capacity 
and  contractile  power  of  the  bladder;  the  con- 
dition of  the  prostate;  tlie  size  of  the  stone;  in  a 
word,  of  various  circumstances  connected  with  the 
substance  on  which  he  is  about  to  act  and  the 
organs  in  which  he  is  about  to  operate.  For 
practical  purposes  it  is  not  necessary  to  ascertain 
the  size  of  the  calculus  within  a  few  lines;  all  we 
want  to  know  is  whether  it  be  a  large  or  a 
moderately  sized  one ;  and  likewise  to  obtain 
sufficient  knowledge  relative  to  the  sensibility  and 
contractile  powers  of  the  bladder,  &c.  &c. 
Before  operating,  however,  an  important  question 
presents  itself.  Should  the  patient  be  submitted 
or  not  to  the  influence  of  chloroform?  M.  Civiale 
and  Sir  Benjamin  Brodie  have  both  pronounced 
against  the  use  of  chloroform  in  lithotritic  opera- 
tions. The  feelings  of  the  patient  are  a  most 
useful  guide  in  two  essential  matters;  they  serve 
to  indicate  whether  an  injury  is  being  inflicted  on 
the  soft  parts,  and  they  assist  us  in  determining 
whether  the  operative  proceedings  are  continued 
beyond  what  the  bladder  and  constitution  arc 
capable  of  enduring.  On  the  other  hand,  the  use 
of  an  anffisthetic  agent  is  attended  by  many 
palpable  advantages.  Children  are  so  unmanage- 
able that  they  sliould  be  rendered  insensible  when 
submitted  to  litiiotrity ;' and  in  the  female  also 
several  advantnges  will  be  gained  by  chloroform. 
In  males  of  a  nervous  temperament,  and  who' 
cannot  bear  the  least  pain,  the  use  of  chloroform 
is  of  great  service  throughout  the  whole  of  the 
sittings.  In  cases  also  where  the  stone  has  been 
partly  crushed  without  the  aid  of  chloroform,  and 
great  irritability  of  the  bladder  supervenes, 
chloroform  may  become  indispensable  in  the  sub- 
sequent operations.    Lastlj',  in  thfr  examination  of 


tho  bladder,  at  the  close  of  the  treatment,  for  the 
purpose  of  ascertaining  whether  any  fragments 
remain,  great  assistance  may  sometimes  be  derived 
from  the  use  of  chloroform. 

The  instruments  required  for  lithotritj'  are  an 
ordinary  catheter  to  draw  off  the  urine,  an  inject- 
ing syringe,  a  large-eyed  catheter  for  washing  out 
the  bladder,  and  a  lithotritic  forceps. 

The  positions  of  the  operator  and  patient  are  of 
importance.  The  surgeon  places  himself  on  the 
right  side  of  the  patient — not  between  his  legs. 
The  patient  is  to  be  placed  on  his  back  on  a  bed 
or  couch,  with  the  pelvis  slightly  raised  by  an 
unyielding  cushion,  so  as  to  bring  the  most 
depending  part  of  the  bladder  on  a  line  with  the 
internal  orifice  of  the  urethra.  The  head  and 
shoulders  should  be  supported  by  pillows,  so  that 
there  be  no  strain  on  any  part  of  the  body,  and 
the  patient  may  feel  himself  at  ease.  The  legs  of 
the  patient  are  to  be  separated,  and  the  thighs 
slightly  flexed. 

Everything  having  been  prepared,  the  catheter 
is  now  introduced  into  the  bladder,  and  the  urine 
dra^v^  off.  The  quantity  of  urine  which  comes 
away  enables  the  surgeon  to  form  some  estimate  of 
the  quantity  of  tepid  water  which  may  be  injected 
into  the  bladder.  This  will  vary  in  different 
cases,  according  to  the  capacity  and  irritability  of 
the  bladder;  generally  speaking,  four  to  six  ounces 
will  be  borne  without  distress;  but  in  old  cases  of 
stone  the  bladder  is  often  contracted  and  very 
irritable.  As  soon  as  a  few  spoonfuls  of  fluid  are 
thrown  in,  the  bladder  contracts  and  ejects  the 
fluid.  In  cases  of  this  kind  the  operation  should 
be  abandoned,  or  at  all  events  deferred. 

Sir  Benjamin  Brodie,  however,  informs  us  that 
the  power  of  the  bladder  to  retain  the  fluid  may 
alwaj-s  be  restored  by  keeping  the  patient  in  a 
recumbent  posture  for  from  seven  to  fourteen  days, 
and  daily  injecting  some  water  into  the  bladder. 

Having  injected  a  sufiicient  quantity  of  fluid  to 
guard  the  walls  of  the  bladder  from  injur}',  the 
operator  next  takes  the  lithotrite,  which  has  been 
,  warmed  and  well  oiled,  and  passes  it  into  the 
bladder. 

This  part  of  the  operation  should  be  condiacted 
in  the  following  manner.  The  surgeon,  standing 
on  the  right  side  of  the  patient,  opposite  the 
anterior  superior  spinous  process  of  the  ilium,  takes 
tile  penis  between  the  fore  and  middle  fingers 
of  the  left  hand,  and  holds  the  lithotrite  lightly 
but  firmly  between  the  fingers  of  the  right  hand, 
in  the  same  manner  as  ho  would  hold  a  pen. 
Drawing  the  penis  towards  the  ilium,  the  operator 
introduces  the  instrument  laterally  till  he  reaches 
the_bulbous  portion  of  the  urethra,  when  he  brings 
the  penis  and  lithotrite  perpendicular  to  the  me- 
dian line.  He  now  removes  the  loft  hand  from 
the  penis,  and  makes  gentle  pressure  with  it 
over  the  symphysis  pubis,  in  order  to  relax  as 
tnnch  ns  possible  the  triangular  ligament,  and  to 
relieve  the  straining  sensation  which  is  often 
experienced  at  this  stage  of  the  operation.  With 
the  right  hand  he  first  gently  depresses  the  litlio- 
tnte  between  the  thighs  of  the  patient,  and 
carries  it  forward,  the  cukvo  of  the  lithotrite,  as  it 
were,  being  accommodated  to  the  curve  of  the 
urethra  by  the  depression  of  the  handle  of  the  in- 
strument. 

By  this  mode,  tho  end  of  tho  lithotrite  gra- 
dually naes  without  experiencing  any  obstacle 
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through  the  prostatic  portion  of  the  urethra  and 
neck  of  the  bladder  into  the  cavity  of  the  organ. 
No  fixed  rule  can  bo  laid  down  for  the  amount  of 
depression  to  be  employed,  as  this  will  chiefly 
depend  on  the  condition  of  the  prostate  and  the 
kind  of  instrument  used.  The  more  enlarged 
the  prostate,  and  the  [more  acute  the  angle  formed 
between  the  blades  and  shaft  of  the  lithotrite,  the 
greater  will  be  the  amount  of  depression  required. 
By  a  slight  rotatory  motion  the  surgeon  soon 
knows  that  the  instrument  has  entered  the 
bladder. 

There  is  seldom  any  difficulty  in  passing  the 
instrument,  at  least  in  ordinary  cases;  and  it 
seems  almost  unnecessary  to  mention  that  these 
proceedings  should  be  conducted  slowly  and  in  a 
cautious  manner.  The  membranous  portion  of 
the  urethra  has  been  lacerated  more  than  once, 
but  such  an  accident  is  now  of  rare  occurrence. 

The  lithotrite  being;  in  the  bladder,  the  next 
step  is  to  find  and  seize  the  calculus.  Different 
methods  are  employed  to  effect  this,  the  most 
important  part  of  the  operation.  In  ordinary 
cases  the  beak  of  the  lithotrite  soon  meets  the 
Stone,  or,  if  not  immediately,  after  a  few  move- 
ments with  the  blades  slightly  separated.  Should 
any  delay  occur,  the  writer  follows  closely  the 
method  recommended  and  practised  by  M.  Civiale. 

The  blades  are  to  be  separated  from  each  other 
about  half  or  three-quarters  of  an  inch.  The 
instrument  is  held  lightly  between  the  thumb  and 
fingers  of  the  left  hand,  which  are  applied  to  the 
square  and  round  portions  of  the  female  blade,  the 
back  of  the  hand  being  directed  upwards;  whilst 
the  fl3'-wheel,  which  drives  the  screw,  is  held  by 
the  thumb  and  first  two  fingers  of  the  right  hand. 
The  instrument  is  then  made  to  revolve  slowly  in 
the  bladder  with  the  blades  a  little  open.  This 
revolution  is  effected  by  movements  of  the  thumb 
and  two  fingers  of  the  left  hand,  as  if  we  were 
revolving  a  pencil  or  any  cylindrical  body  between 
them.    It  is  made  at  first  to  one  side,  say  the 
right,  and  while  this  is  being  dona  the  male 
branch  is  at  the  same  time  gently  moved  forwards  . 
and  backwards  several  times  to  the  extent  of  half 
or  three  quarters  of  an  inch.    The  object  of  these 
movements  is,  that  the  male  branch  may  meet  the 
stone,  which  it  generally  does  while  traversing 
the  different  spaces.    If  the  stone  be  not  caught 
in  this  situation,  tho  instrument  is  rotated,  in  the 
same  way,  on  the  opposite  side  of  the  bladder 
the  male  blade  being  moved  forwards  and  back- 
wards as  before.    The  whole  of  the  floor  of  the 
bladder,  with  the  exception  of  its  central  part  is 
thus  explored;  and  if  the  patient  has  been  a  little 
inclined  to  the  right  side,  the  stone  will,  in  most 
cases,  be  caught  with  ease  on  the  right  side  of 
the  floor  of  tho  bladder.    Let  us  suppose,  how- 
ever, that  the  calculus  is  not  discovered  in  cither 
of  the  situations  mentioned;  that  it  lies  in  the 
centre  of  the  floor,  or  just  behind  the  prostate 
which  IS  probably  somewhat  enlarged.    In  a  case' 
of  this  kind  an  attempt  may  be  made  to  dislodge 
the  stone  by  elevating  the  pelvis  more  than  in 
ordinary  cases.    Tho  mere  change  of  position  may 
displace  the  calculus  and  enable  us  to  seize  it. 
Should  this,  however,  fail,  we  must  have  recoursti 
to  the  following  proceeding:— The  revolution  of 
the  instrument,  which  in  the  two  cases  formerly 
spoken  of  was  such  as  only  to  command  the  sides 
of  the  floor,  is  continued  until  the  point  of  the 
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instrument  and  the  concave  surface  of  the  blades  I  When 


are  directed  immediately  downwards,  at  the  same 
time  the  handle  of  the  instrument  is  slightly 
elevated  so  as  to  bring  the  end  into  the  hollow 
behind  the  prostate,  and  thus  command  the  central 
portion  of  the  floor  of  the  bladder.  The  male 
branch  is  again  moved  to  and  fro,  as  before,  until 
the  stone  is  caught  or  fished  up  from  the  depres- 
sion in  which  it  lay,  behind  the  prostate.  Tlie 
manipulation  is  easily  and  safely  performed,  and 
M.  Civiale  has  recourse  to  it  in  almost  every 
operation  which  he  performs,  in  order  to  seize  any 
fragments  that  might  have  escaped  the  instrument 
during  its  lateral  revolutions.  It  is  particularly 
necessary  when  the  calculus  is  lodged  in  a  depres- 
sion behind  the  prostate. 

There  is  little  difficulty  in  finding  a  large 
calculus,  but  it  may  not  be  so  easy  to  seize  the 
foreign  body.  In  such  cases  M.  Civiale  recom- 
mends us  {Traite  Pratique  et  Historique  de  la 
Litliolrilie,  1847,  p.  66)  to  apply  the  branches  of 
the  instrument,  slightly  separated,  on  the  surface 
of  the  stone;  the  branches  are  then  further 
separated  by  drawing  one  branch  backwards, 
while  the  other  is  pushed  forwards,  until  the 
edges  of  the  stone  are  cleared;  the  instrument 
thus  opened  is  pressed  laterally  on  the  calculus, 
until  the  branches  become  placed  between  the 
stone  and  the  walls  of  the  bladder. 

Sir  B.  Brodie  and  many  English  surgeons,  on 
the  other  hand,  have  recourse  to  a  different  method 
during  this  part  of  the  operation.  They  object  to 
the  manoeuvre  of  turning  down  the.  point  of  the 
lithotrite  at  any  time  towards  the  floor  of  the 
bladder,  and  think  it  much  more  safe  to  depress 
that  part  of  the  organ  with  the  convex  extremity 
of  the  forceps.  Sir  B.  Brodie  thus  describes  the 
operation  (Medico-Chirurcfical  Trans,  vol.  xxxviii. 
1855,  p.  169)  :— 

'•  The  patient  lying  on  his  back,  the  handle  of 
the  forceps  is  elevated,  which  of  course  brings  the 
convex  part  of  the  curved  extremity  of  it  in  con- 
tact with  the  posterior  surface  of  the  bladder, 
where  it  is  contiguous  to  the  rectum.  The  forceps 
is  then  to  be  opened  by  withdrawing  the  sliding 
blade  to  a  greater  or  less  extent,  according  to  the 
probable  size  of  the  calculus,  the  fixed  blade  being 
at  the  same  time  pressed  gently  downwards,  m 
the  direction  of  the  rectum. 

"  The  object  of  the  manipulation  is,  that,  the 
forceps  being  below  the  level  of  the  other  parts  of 
the  bladder,  the  calculus  may  fall  into  it  by  its 
own  weight;  and  it  is  generally  successful.  li  it 
should  not  do  so,  the  forceps,  without  being  moved 
from  its  situation,  may  be  gently  struck  by  the 
hand  on  one  side,  or  on  its  anterior  part,  and  the 
slight  concussion  thus  communicated  to  the  bladder 
will  probably  be  sufficient  to  dislodge  the  calculus, 
and  bring  it  within  the  grasp  of  the  instrument. 
If  it  should  be  otherwise,  the  forceps  being  closed 
may  be  very  gently  and  cautiously  turned  to  one 
side  or  the  other,  so  that  the  curved  extremity  ot 
it  may  make  an  angle  of  twenty-five  or  even  thirty 
degrees  with  the  vertical  line  of  the  body,  then 
opened  and  pressed  in  the  direction  of  the  rectum 
in  the  manner  already  described.  When  firmly 
fixed  between  the  blades  of  the  lithotrite,  the 
calculus  may  be  crushed  either  with  the  hand  alone, 
or  with  the  aid  of  the  screw.  The  hand  may  be 
tried  first;  and,  if  the  calculus  resist,  the  screw  can 
be  brought  into  play  without  any  loss  of  time." 


M.  Civiale's  instrument,  which  the 
was    the  first  to  use  in  this  country, 


writer  — 

is  employed,  and  pressure  with  the  hand  is 
adopted,  the  following  manipulation  becomes  ne- 
cessary. The  female  branch  is  held  firmly  by 
the  left  hand,  applied  to  the  square  portion; 
the  circular  projection  immediately  behind  this 
square  part  is  embraced  between  the  index  and 
middle  fingers  of  the  right  hand,  which  are 
hooked  on  it,  and  use  it  as  a  jwint  d'appui;  the 
extremity  of  the  male  branch  rests  in  the  palm 
of  the  same  hand,  the  palm  being  turned  upwards. 
In  this  position,  by  strongly  contracting  the  flexor 
muscles  of  the  fingers,  the  male  branch  is  driven 
forwards  by  a  kind  of  jerk  on  the  stone,  when  the 
latter,  if  not  too  hard,  is  readily  broken  by  a  few 
contractions  of  the  kind  mentioned.  The  action 
is  one  of  percussion  followed  immediately  by  com- 
pression or  crushing. 

Should  the  stone  not  yield  to  this  action  of  the 
hand,  nothing  is  easier  than  to  bring  the  screw  of 
the  instrument  into  action.  The  catch-box  is 
turned  from  right  to  left.  By  a  peculiar  mechanism 
this  allows  the  screw  to  act,  and  its  action  is  de- 
veloped by  simply  turning  from  left  to  right  the 
wheel  attached  near  the  extremity  of  the  male 
branch. 

It  is  important  to  remark  that  the  act  of  crushing 
should  be  performed  at  as  great  a  distance  as  pos- 
sible from  the  neck  of  the  bladder.  Hence  care 
must  be  taken  not  to  draw  the  forceps  forwards 
during  this  part  of  the  manipulation,  so  as  to  press 
on  or  irritate  the  more  sensitive  parts  of  the  bladder. 

Before  withdrawing  the  lithotrite,  it  is  necessary 
to  ascertain  that  the  branches  are  perfectly  closed, 
and  that  no  fragments  of  the  stone  are  retained 
between  them.  The  scale  marked  on  the  handle 
of  the  instrument  enables  the  operator  to  determine 
this  point.  A  few  turns  of  the  screw  backwards 
and  forwards  commonly  suflice  to  clear  the  in- 
strument, or  the  action  of  the  screw  may  be  sus- 
pended and  slight  percussion  be  exercised  on  the 
extremity  of  the  male  branch. 

The  completion  of  these  manipulations  implies  . 
that  a  certain  portion  of  the  stone  has  been  suffi- 
ciently reduced  to  pass  Qff  by  the  urethra  without 
difficulty.    The  last  step  of  the  operation,  there- 
fore, consists  in  immediately  freeing  the  bladder 
from  the  detritus.   If  the  operation  has  proceeded 
in  a  favourable  manner,  the  patient  is  placed  iu 
the  erect  posture,  and  a  full-sized  metallic  ca- 
theter, with  a  wide  slit  on  the  upper  surface  neaj 
its  extremity,  is  then  introduced.  The  fluid  which 
is  in  the  bladder  being  withdrawn,  some  tepid 
water  is  repeatedly  injected  until  the  patient  com- 
plains of  fatigue  or  no  detritus  comes  away.  It 
will,  however,  often  occur  that  the  quantity  of 
debris  which  comes  away  with  this  injection  is 
small  compared  with  what  exists  in  the  bladder, 
and  is  expelled  two  or  three  days  afterwards  by 
the  natural  efforts  of  micturition.    In  some  com- 
plicated cases,  where  considerable  enlargement 
of  the  prostate  exists,  it  will  be  much  easier  to 
introduce  the  catheter  while  the  patient  is  in  tlie 
recumbent  posture,  and  in  this  position  wash  out 
the  bladder.  These  injections  are  particularly  use- 
ful in  cases  where  the  bladder  is  unable  to  expel 
the  urine  or  ddbris  by  its  own     '""'p™;''- , 

The  propriety  of  injecting  the  ^'^ddei  before 
the  operation,  and  washing  it  .  out  "ft"  e^jcli 
itting?  for  the  purpose  of  removing  a  portion  of 


the  dAris,  has  been  insisted  on  by  most  nf  the  great 
authorities  on  lithotrit}'.    M.  Civiale  in  his  last 
pamphlet  {Creation   d'un   Sernice  Special,  ^c. 
Paris,  1864)  observes:  '  Almost  always  at  the  ter- 
mination of  the  sitting  I  pass  one  or  more  injec- 
tions into  the  bladder  by  me<ins  of  a  full-sized 
catheter  with  large  orifices  at  the  extremity.  This 
13  a  method  which  I  have  employed  ever  since  the 
commencement  of  my  practice  with  advantage, 
and  which  has  been  adopted  by  a  great  number 
of  other  surgeons.    These  injections  seldom  give 
rise  to  any  pain,  and  are  useful  in  cases  where  the 
bladder  is  disposed  to  contract  with  force,  more 
especially  whenever  any  considerable  portion  of 
the  calculus  has  been  pulverised  during  the  sitting. 
A  portion  of  the  debris  is  thus  expelled  with  the 
injection,  and  the  danger  of  their  accumulation 
in  the  urethra  is  diminished.'    Of  late,  however, 
some  writers  on  this  subject  have  advocated  a 
different  practice.  Mr.  Thompson  as  a  general  rule 
does  not  approve   of  the  preliminary  injection 
of  the  bladder,  considering  that  '  sufficient  benefit 
does  not  accrue  from  it  to  compensate  for  the  ad- 
vantage sacrificed  by  not  adhering  to  one  of  the 
great  principles  before  enunciated,  viz.,  always  to 
effect  our  object  with  the  smallest  amount  of  in- 
strumental interference.'     An  atonic  .state  of  the 
bladder,  according  to  the  same  author,  constitutes 
an  e.\-ceptional  case.    {Practical  Lithotomy  and 
Lithoirity,  1863.) 

Mr.  Pollock,  of  St.  George's  Hospital,  states  that 
hehasforsome  time  discontinued  the  use  of  injections 
prior  to  the  operation  of  lithotrity,  believing  it  to  be 
not  only  a  superfluous  interference  '  ut  an  unneces- 
sary prolongation  of  operative  manipulation.  If  the 
bladder  will  not  hold  more  than  a  small  quantity 
of  urine,  it  will  probably  not  hold  more  tepid 
water;  and  so  to  the  operator,  the  evil  is  equally 
balanced  between  the  capacity  of  holding  the  one  or 
the  other.  {Lancet,  March  12,  1864.)  Mr.  T.  P. 
Teale,  of  Leeds,  also  disapproves  of  the  preliminary 
injection  of  the  bladder.  Before  the  operation,  he 
desires  the  patient  to  allow  his  bladder  to  become 
as  fully  distended  with  urine  as  it  will  easily  bear, 
and  states  that  by  observing  this  precaution  he  very 
rarely  has  to  inject  the  bladder  with  water.  The 
irritation  caused  by  the  introduction  of  a  second 
instrument  is  thus  avoided,  and  he  imagines  that 
the  bladder  is  more  tolerant  of  the  presence  of 
urine  than  of  the  foreign  fluid  water.  {Lan- 
re!,  March  26,  1864.)    On  the  other  hand,  Mr. 

I  harles  Hawkins  says  that  he  has  found  the  blad- 
'Icr  more  readily  retains  the  water  injected,  than 
the  urine  that  may  be  in  the  bladder  when  the  litho- 
trite  is  introduced.  (See  Article  Lithotrity  in 
Ilnlmes's  Syst.  of  SiHy.,  vol.  iv.) 

Mr.  Fergusson  says  that  for  twenty  years  or  more 
he  has  rarely  used  injections  as  a  preliminary  step, 
fie  tliinks  the  presence  of  a  large  quantity  of  fluid 

II  objectionable,  and  increases  the  difficulty  of  se- 
curing the  stone.  He  tiierefore  often  draws  off 
some  of  the  urine  with  a  catheter,  when  he  fancies 
tlie  quantity  too  large,  taking  care  of  course  that 
i  nough  should  be  left  to  enable  the  blades  of  the 
iithotrite  to  be  used  with  facility.  (See  Report  of 
Lectures  delivered  at  the  Coll.  of  Surgeons,  Lancet 
■Mine  17,  186.0.)  ' 

With  regard  to  washing  out  the  bladder  after  the 
iirst  sitting,  Mr.  Thompson  lays  it  down  as  a  rule 
tliat,  '  on  no  account  should  the  bladder  bo  injected 
or  washed  out  after  the  first  sitting;  because,  in  the 
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first  place,  it  is  on  this  occasion  particularly  desir- 
able to  avoid  unnecessary  irritation; and  secondly, 
because  the  first  object  being  merely  to  make  frag- 
ments, no  great  amount  of  small  detritus  capable 
of  removal  would  probably  be  found  '  (1.  c.  p.  182). 
There  can  bene  doubt  about  the  correctness  of  the 
rule,  that  the  smaller  the  amount  of  instrumental 
interference  the  better  ;  but  there  can  be  little  doubt 
also  that  the  de'bris  of  the  earlier  sittings  are 
those  which  are  most  likely  to  cause  irritation. 
Whether  the  one  inconvenience  does  not  greatly 
outweigh  the  other  is  a  question  for  experience 
to  decide ;  and  it  will  require  more  than  the 
experience  of  a  single  surgeon  to  establish  the  re- 
vival of  a  practice  which  prevailed  in  the  infancy 
of  lithotrity. 

A  very  ingenious  and  effectual  apparatus  for 
washing  out  the  bladder  has  been  devised  by  Mr. 
Clover.  It  consists  of  a  glass  cylinder,  one  end  of 
which  is  attached  to  the  neck  of  an  india-rubber 
bottle,  and  the  other  closed  by  a  stopper  perforated 
by  a  tube  which  fits  over  the  end  of  the  catheter, 
and  which  projects  about  an  inch  into  the  cylinder. 
The  instrument  is  filled  with  warm  water,  and  after 
the  urine  has  been  drawn  off  it  is  applied  to  the 
catheter,  and  the  bladder  injected  by  pressing  the 
elastic  bottle.  On  removing  the  pressure  the  water 
is  drawn  back  rapidly,  bringing  with  it  the  small 
particles  of  stone  which  happen  to  be  near  the  eye 
of  the  catheter.  The  pieces  fall  to  the  bottom  of 
the  glass  cylinder,  and  are  at  once  seen  by  the 
operator,  but  are  not  re-injected  when  the  bottle 
is  again  compressed. 

Mr.  Fergusson  advocates  the  immediate  removal 
of  the  fragments  by  means  of  lithotrites  and  scoops 
of  small  size.    The  '  scoops'  which  he  uses  are  in- 
struments of  the  nature  of  forceps,  but  with  the 
blades  shaped  and  moving  like  a  Iithotrite,  and  va- 
rying in  size  from  a  No.  3  to  a  No.  6  catheter; 
with  these  he  seizes  the  fragments  and  withdraws 
them  through  the  urethra.    '  The  lithotrites  gene- 
rally in  use,  he  observes,  '  can  be  withdrawn  from 
the  bladder  only  when  sluit.     If  a  fragment  rests 
between  the  blades,  it  must  be  comminuted  before 
these  can  be  closed.    The  same  remarks  are  appli- 
cable to  ordinary  scoops.    Comminution  must  be  so 
effectual  that  the  blades  may  be  closed  or  nearly 
so,  and  all  that  can  be  brought  away  is  the  sm.all 
bruised  portion  held  between  the  blades.    With  a 
small  Iithotrite  and  scoop  such  as  I  am  in  the 
habit  of  using,  a  fragment  of  considerable  size  may 
remain  betwixt  the  blades,  and  vet  the  united  size 
or  diameter  may  readily  pass  or  be  drawn  alonir 
the  urethra.    In  the  last  sixty  cases  I  have  adopt 
ed  this  practice  generally,  and  with  few  exceptions 
have  every  reason  to  be  satisfied.'  (See/.a«ce/,vol.  ii'. 
1864  p.  4.    '  I  have  generally,  as  a  first  step  intro- 
duced a  Iithotrite  of  considerable  size,  equal  to  a  No 
tU  or  11  bougie,  and  broken  the  stone  into  various 
fragments.    Next  I  have  taken  the  smaller  Iitho- 
trite, above  referred  to,  attacked  these  fragments 
and  then  have  used  the  small  scoop  with  the  object 
of  removing  several  fragments,  so  that  the  patient 
might  have  satisfactory  evidence  that  the  stone 
Had  been  crushed.    In  a  few  days  after  the  small 
crusher  and  scoop  have  again  been  used— particu- 
arly  the  scoop— wherewith  the  fragments  which 
havebeen  found  sufliciently  small  have  been  extract 
ed  singly,  or  two  or  three  at  a  time.    Thus  instead 
ol  waiting  for  the  spontaneous  escape  of  the  frair 
ments,  a  process  usually  both  uncertain  and  tardy 
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the  stone  has  been  got  rid  of  by  direct  and  precise 
surgical  interference.   (Zoo.  cit.  p.  3.) 

The  account  recently  given  by  Mr.  Fergusson  of 
his  experience  in  operations  for  stone  in  the  bladder 
by  lithotomy  as  well  as  by  lithotrity  is  well  worthy 
of  notice  in  this  place.  He  says,  '  I  can  give  a 
list  of  lithotomy  and  lithotrity  conjoined,  which,  in 
as  far  as  I  know,  has  fallen  to  the  lot  of  few  other 
men  in  Britain.  I  have  personally  by  operations 
treated  271  cases — 162  by  lithotomy,  and  109  by 
lithotrity.  Although  having  been  little  more  than 
half  the  time  of  Crichton's  experience,  I  have  had 
70  cases  of  the  disease  more  than  he  had.  Of  the 
271, 1  have  lost  47;  and  that  shows  a  mortality  of 
something  more  than  1  in  7 — not  a  bad  average  as 
operations  for  stone  go ;  but  lithotomy  cases  being 
included,  I  consider  it  low  indeed.  And  I  have 
now  to  state  that  which  I  look  upon  as  of  high  in- 
terest in  the  modern  history  of  surgery.  Of  these 
271  cases,  217  were  adults;  110  have  been  treated 
by  lithotomy,  and  of  that  number  33  have  died ; 
109  have  been  treated  by  litliotrity,  and  of  that 
number  12  have  died.'  {Lectures  on  the  Proffiess 
of  Surgery  durmg  the  present  Century,  Lancet, 
June  24,  1865.) 

Lithotrity,  from  its  nature,  is  not  one  of  those 
operations  which  can  be  completed  without  inter- 
ruption. Whenever  the  stone  is  small  and  friable 
we  may  get  rid  of  it  by  a  single  manipulation,  and 
such  cases  occasionally  present  themselves;  but  as 
a  general  rule,  the  surgeon  should  content  himself 
with  making  the  first  sitting  short,  about  five  or  six 
minutes.  The  calculus  is  thus  reduced  into  mo- 
derately sized  fragments,  and  subsequently',  when 
the  organs  have  become  less  irritable,  the  manipu- 
lations may  be  prolonged  for  ten  minutes  at  a  time. 
This  is  a  rule  from  which  M.  Civiale  and  the  most 
successful  operators  never  deviate.  '  I  have  come 
to  the  conclusion,'  says  Sir  B.  Brodie, '  that  it  is  a 
more  prudent,  and  in  the  end  a  more  expeditious 
mode  of  proceeding,  to  be  content,  on  any  one 
occasion,  with  crushing  the  calculus  only  to  a 
moderate  extent.' 

It  is  not  possible  to  lay  down  any  fixed  rule  as 
to  the  time  when  the  second  operation  may  be 
commenced,  or  as  to  the  intervals  which  should 
elapse  between  the  several  sittings.  These  must 
depend  on  the  circumstances  of  each  case,  prin- 
cipally on  the  amount  of  irritation  which  has  been 
produced.  However,  from  three  to  eight  days 
should,  generally  speaking,  elapse  between  each 
operation,  to  allow  the  fragments  or  detritus  to 
come  away,  and  any  irritation  excited  by  the  ma- 
nipulations to  subside. 

The  symptoms  which  follow  the  operation  of 
.ithotrity  may  next  be  noticed;  and  to  prevent 
confusion,  it  is  necessary  to  observe  that  lithotrity 
is  really  made  up  of  a  succession  of  operations. 
The  term  operation  will,  therefore,  be  confined  to 
the  whole  proceeding,  from  commencement  to  cure; 
while  the  successive  operations  which  makeup  the 
whole  may  be  called  either  sittings  or  manipula- 
tions. 

In  very  favourable  cases  the  operation  can  hardly 
be  said  to  be  followed  by  any  symptoms  at  all. 
A  single  manipulation  may  suffice;  the  patient  is 
not  confined  to  bed,  and  walks  about  in  three  or 
four  days.  Slightly  increased  frequency  of  mic- 
turition, with  perhaps  a  little  scalding  are  the  only 
symptoms  noticed. 

But  from  the  nature  of  the  complaint  which  the 


surgeon  is  called  upon  to  treat,  he  cannot  expect 
to  meet  often  with  such  favourable  cases.  The 
manipulations  must  necessarily  produce  more  orlosi 
irritation  of  the  bladder,  followed  by  some  pain, 
increased  desire  to  pass  water,  and  frequently  a 
slight  degree  of  fever.  These  symptoms  generally 
appear  on  the  day  following  the  first  sitting,  and 
subside  in  five  or  six  days. 

In  other  cases  the  symptoms  of  reaction  are 
more  severe,  for  the  manipulations  have  been  more 
difficult.  The  bladder  contracts  strongly,  the 
scalding  is  severe,  the  desire  to  make  Avater  fre- 
quent; the  febrile  symptoms  more  marked.  Here, 
the  second  sitting  must  be  deferred  for  several  days, 
during  which  appropriate  treatment  is  emploj'ed. 

Finally,  in  a  small  number  of  cases,  the  Irrita- 
bility and  contractile  disposition  of  the  bladder 
are  excited  by  the  first  manipulation  to  such  a 
degree  that  the  operation  must  be  tabandoned. 
Any  attempt  to  continue  it  would  be  highly 
imprudent. 

Each  manipulation,  as  we  have  remarked,  con- 
sists— in  the  introduction  of  certain  instruments 
into  the  bladder — in  seizing  the  calculus — in 
breaking  and  pulverizing  it — finally,  in  pro- 
moting the  discharge  of  detritus.  Whatever  im- 
pedes any  of  these  several  proceedings  may  become 
an  obstacle  to  the  successful  completion  of  the 
operation ;  but  the  principal  obstacles  are  connected 
with  the  state  of  the  prostate,  the  condition  of  the 
bladder,  and  the  size,  consistencj',  or  position  of 
the  stone. 

Any  considerable  enlargement  of  the  prostate, 
especially  of  its  middle  lobe,  not  only  produces  a 
mechanical  obstacle,  but  several  other  unfavourable 
effects.  '  It  diminishes  the  capacity  of  the  bladder, 
deepens  its  floor,  and  tends  to  conceal  the  stone  in 
a  cavity  behind  the  enlarged  gland.  This  condition 
sometimes  causes  a  difficulty  in  seizing  the  calculus, 
arising  either  from  its  lying  behind  that  part  of  the 
gland  which  projects  into  the  bladder,  or  from  the 
impediment  which  it  offers  to  the  elevation  of  the 
handle  of  the  instrument.'  (Brodie.)  In  such  cases 
Sir  B.  Brodie  reconnnends  us  to  lower  the  shoulders 
and  elevate  the  pelvis.  '  If  the  calculus  does  not 
at  once  drop  into  the  blades  of  the  forcpps,  the 
patient  may  be  directed  to  walk  round  the  room, 
or  to  change  his  position  as  he  lies,  by  turning  first 
on  one  side  and  then  on  the  other,  the  bladder 
being  afterwards  emptied  by  the  catheter  and  then 
again  injected  with  tepid  water.' 

In  the  writer's  opinion,  however,  when  the  pro- 
stateis  enlarged,  the  method  recommended  by  Sir  B. 
Brodie  does  not  meet  the  difficultiesnf  thecase.  The 
handle  of  the  instrument  should  be  depressed  so  ns 
to  raise  the  beak  from  the  floor  of  the  bladder;  and 
whilst  in  this  situation  it  should  be  completely  rotat- 
ed,the  concave  part  being  turned  downwards.  The 
handle  should  then  be  raised,  so  that  the  instrument 
incline  to  the  floor  of  the  bladder,  and  the  male 
blade  be  drawn  forwards  as  far  as  the  prostate. 
By  this  manipulation  a  stone  or  fragment  is  mora 
easily  picked  up  from  the  depression  belinid  the 
gland.  , 

The  condition  of  the  bladder  itself  may  be  the 
cause  of  certain  obstacles  which  must  be  taken  into 
account.  In  manv  old  cases  of  stone  the  bladuer 
is  hypertrophied,  "its  fleshy  columns  are  strongly 
developed,  while  the  organ  is  at  tl>e  Bam«  t.me 
much  contracted  and  irritable.  1 1  .s  then  d.flicult 
to  make  the  bladder  retain  a  sufficient  quantity  oi 


fluid,  and  the  proper  working  of  the  instrumeuta 
within  its  cavity  is  greatly  impeded, 

A  sacculated  condition  of  the  bladder  presents 
a  serious,  if  not  an  insurmountable  obstacle,  to  the 
performance  of  the  operation,  in  all  cases  where  the 
stone  is  impacted  in  the  sac,  or  for  the  most  part 
contained  within  it.  Even  when  we  do  succeed  in 
partially  breaking  up  the  calculus,  the  effects  are  of 
a  formidable  kind.  . 

Sir  B.  Brodie  relates  a  case,  in  his  own  practice, 
which  illustrates  the  difficulty  of  freeing  the  bladder 
when  such  an  obstacle  exists.  The  calculus  had 
been  crushed,  but  much  irritation  of  the  bladder 
remained;  the  patient  died  after  some  months;  a 
fasciculated  and  sacculated  condition  of  the  bladder 
was  found,  and  a  fragment  of  the  calculus  impacted 
in  one  of  the  sacculi.  {Med,  Chir.  Trans.  :  1.  c.) 

It  seems  almost  unnecessary  to  remark  that  ex- 
cessive size  and  hardness  of  the  stone  constitute 
obstacles  which  cannot  be  overcome  without  much 
risk.  In  order  to  crush  the  stone,  the  operator 
must  be  able  to  seize  it  between  the  blades  of  his 
forceps;  but  hardness  alone  is  not  an  absolute 
impediment,  provided^  the  other  conditions  be 
favourable. 

A  correct  knowledge  of  the  obstacles  which  the 
surgeon  may  meet  with  in  the  performance  of 
lithotrity  is  necessary  to  a  right  understanding  of 
many  of  the  accidents  which  sometimes  occur  during 
the  operation  and  after  it.  At  an  early  period,  when 
lithotrity  was  in  its  infancy,  many  accidents,  such 
as  laceration  of  the  urethra,  injury  to  the  bladder, 
were  of  frequent  occurrence;  but  that  these 
depended  rather  on  the  operator  than  on  the 
operation  is  proved  by  the  fact  that  they  sel- 
dom occur  at  the  present  day.  On  the  other 
hand,  it  is  evident  that  such  an  operation  as  li- 
tliotrity,  performed  for  the  cure  of  a  serious  and 
often  long  standing  complaint,  must  occasionally 
give  rise  to  certain  accidents  which  are  legiti- 
mately attributable  to  it.  These  are  of  a  local 
or  general  kind.  Pain,  hemorrhage,  suppression 
and  retention  of  urine,  are  the  chief  local  acci- 
dents connected  with  lithotrity;  while  the  consti- 
tutional effects  may  be  comprised  under  rigors, 
febrile  attacks,  and  disturbance  of  the  nervous 
system. 

The  operation  of  lithotrity  always  produces  more 
or  less  uneasy  sensations;  but  when  it  has  been 
properly  conducted,  and  the  patient  is  in  a  favour- 
able condition,  the  amount  of  pain  is  usually  so 
trifling  that  it  need  hardly  be  taken  into  account. 

Excessive  pain,  whenever  it  does  occur,  should 
lead  the  operator  to  suspect  either  that  the  case  is 
not  suited  for  lithotrity  or  that  there  is  some  defect 
in  his  mode  of  operating.  In  a  few  cases,  however, 
a  peculiar  sensibility  of  the  neck  of  the  bladder 
causes  the  manipulation  to  be  attended  with  a 
great  degree  of  suffering. 

More  or  less  loss  of  blood  from  the  urethra  or 
bladder  was  formerly  a  frequent  occurrence,  from 
some  nijury  inflicted  on  these  parts;  but  like  those 
accidents  which  rather  depend  on  the  operator  than 
on  the  operation,  haemorrhage  now  seldom  takes 
place,  at  least  to  any  considerable  degree.  In  some 
cases,  where  the  mucous  membrane  of  the  bladder 
has  been  for  a  long  time  in  a  state  of  congestion, 
any  strong  action  of  the  organ  is  apt  to  be  attended 
with  exudation  of  blood  from  the  mucous  surfaces. 
However  slight  in  itself,  this  form  of  hremorrhage 
nust  not  be  neglected,  for  the  coagula  may  give 
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rise  to  retention  of  urine,  or  by  entangling  the 
fragments  of  the  calculus,  may  impede  their  dis- 
charge from  the  bladder.  The  evacuation  of  these 
coagula  will  be  assisted  by  the  frequent  injection 
of  tepid  water;  but  when  they  depend  on  the 
effusion  of  blood  from  its  mucous  surface  connected 
with  violent  action  of  the  bladder,  it  will  be  neces- 
sary to  keep  that  organ  in  a  state  of  repose,  with 
the  aid  of  the  catheter. 

The  condition  of  the  bladder,  not  only  after  the 
first  manipulation,  but  during  the  whole  course  of 
the  operation  of  lithotrity,  should  be  constantly 
watched  by  the  careful  surgeon,  for  retention  of 
urine  may  supervene  at  any  period  ;  and  hence  the 
practical  rule,  never  to  be  neglected,  that  the  ope- 
rator should  determine  after  each  manipulation, 
whether  or  no  the  bladder  is  able  to  expel  the 
fluid  which  may  be  contained  in  it. 

The  causes  of  this  retention  may  be  mechanical, 
but  more  frequently  they  may  be  traced  to  a  spas- 
modic condition  of  the  urinary  passages,  or  to  slug- 
gishness and  partial  paralysis  of  the  bladder. 
The  latter  cause  is  the  more  serious,  as  it  is  often 
attended  by  a  sub-acute  inflammatory  state  of  the 
bladder  ;  and  any  long  continued  retention  of  urine 
may  then  be  attended  by  the  most  disastrous  re- 
sults. It  will  seldom  be  advisable,  in  these  cases, 
to  leave  a  catheter  permanently  in  the  bladder ;  but 
the  iirine  must  be  drawn  off  as  often  as  it  accu- 
mulates. 

In  a  few  rare  cases  complete  suppression  of  urine 
ensues.  In  the  present  state  of  our  knowledge  it 
is  impossible  to  account  for  the  occurrence  of  this 
fatal  accident,  which  may  probably  be  traced  to  some 
latent  affection  of  the  kidneys.  It  will,  however, 
be  observed  that  in  the  records  of  fatal  cases,  a 
certain  number  is  set  down  to  coma,  an  effect 
evidently  dependent  on  suppression  of  urine. 

The  constitutional  accidents  of  lithotrity  are  rigors, 
febrile  attacks,  and  disturbance  of  the  nervous  sys- 
tem.   SirB.  Brodie  insists  on  the  propriety  of  our 
avoiding  everything  which  may  create  rigor.  This 
symptom  is  likely  to  occur  if  the  operations  be  pro- 
longed too  much,  or  if  the  urethra  be  over-stretched. 
To  obviate  the  danger  of  rigor  he  advises,  '  that 
the  patient  should  be  immediately  placed  in  bed; 
with  an  additional  blanket  over  him,  the  bed  itself 
being  previously  warmed  in  cold  weather.'  A  tum- 
bler of  hot  wine  and  water  or  of  brandy  and  water 
which  Sir  B.  Brodie  considers  preferable  to  an 
opiate,  should  also  be  given.     In  some  cases 
these  rigors  are  the   forerunners   of  pya;mia 
Of  the  general   effects  of  lithotrity,  irritative 
fever  is  the  most  frequent.    It  is  usually  ushered 
in  after  the  first  sitting  by  rigors,  but  these  may 
show  themselves  after  any  of  the  subsequent  ope- 
rations.   Generally  the  feverish  attack  disappears 
in  two  or  three  days  ;  but,  on  the  other  li:md  it 
may  hang  about  the  patient  for  some  time,  returning 
regulariy  after  each  sitting.    In  many  cases  the 
febrile  attack  simply  consists  in  shivering,  followed 
by  perspiration,  and  nothing  more  ;  or  the  patient 
may  experience  a  single  shivering  fit,  without 
consecutive  perspiration.    This  form  is  probably 
rather  connected  with  shock  than  irritation.  In 
other  cases,  soon  after  the  first  operation  a  violent 
shivering  fit  sets  in  ;  this  either  terminates  in 
sweating  and  recommences,  or  is  followed  by  febrile 
action,  loss  of  sleep,  thirst,  and  diminution  of 
strength.    Or  we  may  have  another  form  of  a 
more  unfavourable  character  :  the  rigor  is  short  and 
fi  2 
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not  violent,  but  no  perspiration  follows  ;  the  febrile 
symptoms  are  more  continuous,  without  being 
severe  ;  the  tongue  is  white  ;  there  is  thirst ;  and 
the  patient  is  restless  at  night.  This  state  continues 
for  several  days,  after  which  the  symptoms  subside. 
— Lastl}"-,  the  fever  may  attain  a  high  degree,  and 
present  itself  with  the  well-known  characters  of 
constitutional  irritation. 

The  practical  conclusion  to  be  drawn  from  the 
nature  and  causes  of  this  fever  is,  that,  to  prevent 
it,  we  should  avoid  everything  calculated  to  excite 
or  increase  irritation  of  the  bladder  during  the 
sittings.  Formerly,  when  the  manipulations  were 
long,  or  repeated  at  short  intervals,  irritative  fever 
was  of  much  more  frequent  occurrence  than  it  is 
now. 

The  treatment  of  this  condition  is  modified 
chiefly  according  to  the  severity  of  the  symptoms. 
Many  practitioners  give  a  dose  of  opium  after  the 
first  sitting,  as  a  means  of  diminishing  the  tendency 
to  rigor;  or  a  tumbler  of  brandy  and  water.  The 
principal  remedies  are,  of  course,  such  as  are  best 
suited  to  calm  the  local  irritation  on  which  the 
irritative  fever  depends. 

This  fever  often  puts  on  the  inteimittent  type, 
commencing  with  rigors,  ending  with  perspirations, 
and  appearing  at  tolerably  certain  intervals  ;  and 
this  form  usually  yields  to  quinine.  The  reason 
why  this  irritative  fever  is  so  apt  to  assume  the 
remittent  or  even  the  intermittent  type  is  unknown, 
but  the  same  forms  prevail  after  irritation  of  the 
urethra  produced  by  simple  sounding  or  the  passage 
of  tlie  catheter.  The  irritation  of  a  calculous 
bladder  increased  by  frequent  manipulations,  may 
pass  quickly  into  inflammation,  in  which  case  we 
have  fever  of  a  different  kind.  We  have  at  first 
the  same  rigors,  feverish  paroxysms,  and  perspi- 
rations as  in  the  former  kind,  but  the  attack  soon 
becomes  more  permanent,  and  the  peculiar  signs  of 
local  inflammation  are  superadded;  or  the  inflam- 
matorj'  fever  may  assume  a  very  different  form, 
likely  to  deceive  the  most  observant  practitioner. 
In  these  cases  the  initial  rigors  are  irregular,  or 
very  slight ;  the  fever  is  not  high,  but  it  is  con, 
tinuous;  there  are  no  perspirations  ;  the  signs  of 
vesical  disease  are  not  very  prominent,  yet  the 
patient  rapidly  sinks.  Latent  disease  of  the  kidney 
has  probably  been  developed  under  the  influence 
of  the  operation. 

The  most  violent  fever  which  occurs  during 
lithotrity  is  that  which  is  symptomatic  of  acute 
cystitis,  but  this  is  fortunately  rare.  The  fever  in 
these  cases  is  of  the  pure  inflammatory  type :  the 
skin  is  hot,  the  tongue  dry,  the  pulse  quick,  above 
120.  This  state  continues  for  a  short  time  only, 
for  unless  the  inflammation  be  speedily  arrested, 
symptoms  of  sinking  set  in,  the  pulse  becomes 
small  and  weak,  there  is  delirium,  and,  after  the 
most  intense  local  suffering,  the  patient  dies  in  a 
state  of  coma.  The  severity  and  continuous  type 
of  this  febrile  attack,  in  conjunction  with  the 
local  symptoms,  will  serve  to  distinguish  it  from 
any  other  form. 

But,  dangerous  as  is  the  symptomatic  fever  of 
acute  cystitis,  the  danger  of  pya;niic  fever  is  much 
greater,  while  the  difficulty  of  forming  a  correct 
diagnosis  can  only  be  appreciated  by  those  who 
have  had  to  deal  with  this  linfortunate  complication. 

Sir  B.  Brodie  says  that  'inflammation  of  the 
mucous  coat  of  the  bladder  occasionally  exists, 
nfter  the  cure  is  completed  or  supposed  to  be  com- 
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pleted.'  This  ia  indicated  by  a  frequent  desire  to 
make  water,  and  a  deposit  from  the  urine  of  adhesive 
mucus.  The  inflammation  may  arise  from  the  pre- 
sence of  a  fragment  which  has  been  overlooked,  or 
because  the  calculous  disease  has  been  complicated 
with  disease  of  the  prostate  or  of  the  bladder  itself 
It  may  again  arise  from  rough  manipulation  or  too 
protracted  operations.  If  merely  the  result  of 
the  operation,  these  symptoms,  Sir  B.  Brodie  sa3-s, 
'  generally  subside  in  the  course  of  a  fortnight 
with  little  other  treatment  bej'ond  repose  on  a  sofa.' 

As  the  operation  of  lithotrity  cannot  be  consi- 
dered to  be  complete  until  the  whole  of  the  frag- 
ments and  detritus  have  been  discharged  from  the 
bladder,  any  impediment  to  such  evacuation 
becomes  the  cause  of  an  accident.  It  is  one,  the 
frequency  of  which  has  been  over-stated  ;  yet  it 
requires  attention,  as  fatal  effects  have  more  than 
once  arisen  from  impaction  of  fragments  in  the 
canal  of  the  urethra. 

Many  surgeons  formerly  held  that,  even  if  the 
calculus  be  broken  up  without  difficulty  into  small 
fragments,  some  of  the  detritus  must  inevitably  be 
detained  in  the  bladder.  In  practice  this  is  not 
found  to  occur.  There  is  more  danger  of  over- 
action  on  the  part  of  the  bladder  than  of  atonj'. 
But  this  latter  condition  may  exist ;  and,  when  the 
prostate  is  more  or  less  enlarged,  the  fragments 
do  not  come  away  readily.  Sir  B.  Brodie  re- 
commends '  that  the  patient  should  be  directed 
to  void  his  urine  stooping  forwards,  or  even  in 
the  recumbent  posture,  lying  with  his  face  down- 
wards. Tepid  water  should,  also,  be  injected 
through  a  large  silver  catheter,  having  a  wide 
aperture  near  its  extremity  on  the  concave  side ; 
by  which  means  fragments  below  a  certain  size 
may  be  washed  out  of  the  bladder.  This  may  be 
done  daily,  the  injection  being  repeated  on  each 
occasion,  three  or  four  times.' 

The  bladder,  however,  may  act  with  sufficient 
force,  but  the  fragments  become  impacted  at  some 
point  of  the  canal  of  the  urethra.  The  most 
common  seats  of  impaction  are  the  neck  of  the 
bladder,  the  membranous  portion,  the  middle  of 
the  sp(mgy  portion,  and  the  fossa  navicularis.  The 
accident  occurs  more  frequently  in  the  young  than 
in  the  adult ;  and  when  it  does  happen,  means 
must  be  promptlj"-  adopted  for  its  effectual  relief 
The  foreign  body  maj'  be  pushed  back  into  the 
bladder,  extracted  through  the  orifice  of  the  urethra, 
or  cut  out.  The  choice  of  method  will  be  chiefly 
influenced  by  the  seat  of  the  impacted  bodj'.  In 
a  great  many  cases  it  will  be  found  near  or  just 
behind  the  fossa  navicularis,  when  its  removal  can 
be  effected  by  a  pair  of  long  narrow  dressing 
forceps.  When  the  fragment  lies  deeper,  that  is, 
at  a  point  between  the  fossa  and  the  bulb,  its  ex- 
traction presents  more  difficulty,  to  overcome  which 
a  great  variety  of  instruments  have  been  invented. 
M.  Civiale  employs  a  modification  of  Hunter's 
urethral  forceps  ;  the  branches  approach  each  other 
more  closely  at  the  extremities  than  at  the  centre, 
and  cff"ectually  prevent  escape  of  the  fragment.  A 
central  stylet  is  added,  to  push  back  the  fragment 
if  neccssarj-,  or  to  determine  its  actual  presence  in 
doubtful  cases.  M.  Civiale  has  also  constructed  n 
small  urethral  litiiotrite.  the  curved  portion  of  which 
is  extremely  short.  M.  Leroy  d'  Etiolles  recom- 
mends apointed  cuvette,  which  is  introduced  straight 
into  the  uretiira,  and  then  bent  at  the  cvtremity 
to  a  right  angle  by  a  simple  contrivance.  The 


instrument  is  thus  converted  into  a  blunt  hook ; 
and  indeed,  any  instrument  constructed  on  this 
principle  seldom  fails  in  the  hands  of  a  skilful 
operator.  In  case  of  being  unable  to  dislodge  the 
fragment,  we  should  not  for  a  moment  hesitate  to 
remove  it  by  externa!  division  ;  but  we  have  never 
yet  failed  with  the  instrument  just  described.  In 
dividing,  however,  that  part  of  the  urethra  which 
is  covered  by  the  scrotum,  the  surgeon  must  not 
overlook  the  possible  occurrence  of  infiltration  of 
urine  and  urinary  abscess.  The  danger  of  these 
accidents  ensuing  was  long  since  pointed  out  by 
Deschamps,  and  in  later  times  has  been  dwelt  on 
by  Sir  B.  Brodie  and  Mr.  Listen. 

When  the  fragment  is  arrested  in  the  mem- 
branous or  prostatic  portion  of  the  urethra,  we 
should  attempt,  in  the  first  instance,  to  push  it 
back  into  the  bladder  ;  and  if  this  fail,  the  frag- 
ment must  either  be  extracted  with  the  instruments 
already  noticed,  or  crushed  in  situ.  The  propriety 
of  crushing,  however,  when  the  foreign  body  is 
seated  so  far  back  in  the  urethra,  though  recom- 
mended by  M.  Civiale,  seems  doubtful  to  many 
English  operators. 

Before  the  surgeon  can  determine  whether  the 
operation  of  lithotrity  has  been  completed  in  a 
satisfactory  manner,  he  must  assure  himself  that  all 
the  fragments  of  the  calculus  have  been  expelled 
from  the  bladder.  Great  irritation  may  be  excited 
and  kept  up  by  a  small  portion  of  the  stone  which 
may  have  been  overlooked  ;  or  the  fragment  may 
become  the  nucleus  of  a  new  formation,  and  relapse 
of  the  disease  be  the  result. 

The  ordinary  method  of  sounding,  as  employed 
by  lithotomists,  does  not  suffice  to  determine  in 
ail  cases  whether  or  not  the  cure  be  perfect.  M 
Civiale  has  devoted  a  chapter  of  his  work  on  Li- 
thotrity to  this  important  point,  from  which  the 
loUowing  remarks  are  condensed  : 
.1,'^,'^^  ordinary  sound  be  employed  to  explore 
the  bladder,  certain  modifications  of  the  method 
hitherto  followed  must  be  had  recourse  to.  The 
patient  should  be  placed  in  the  recumbent  posture 
and  the  bladder  explored  while  the  urine  isflowiiiK 
away  ;  several  injections  of  tepid  water  are  then 
thrown  in  rapidly  one  after  the  other,  and  while  the 
fluid  18  coming  away  the  researches  with  the  sound 
l^e  eontmued.   When  the  contractile  power  of  the 
bladder  has  been  thus  excited,  the  cavity  of  the 
organ  becomes  so  reduced  that  the  sound  has  barely 
room  to  move  in  it,  and  a  practised  hand  frequently 
detects  the  smallest  calculi  or  fragmentsof  the  stone. 
-  bhould  any  doubt  remain,  M.  Civiale  has  recourse 
to  his  three-branched  instrument,  or  to  a  small  iitho- 
clast  with  short  flat  and  broad  branches.    This  in- 
'  '''■""lent  13  hollow  in  the  centre, to  permitthe  escape 
*  of  fluid  while  it  is  in  the  bladder.  Several  injections 
'  of  tepid  water  are  first  thrown  into  the  bladder  to 
excite  its  contractility,  and  bring  away  any  mucus 
or  clots  of  blood  which  may  bo  present  in  it. 
From  two  to  three  ounces  of  fluid  are  now  injected 
and  the  lithoclast  introduced  before  the  fluid  has' 
'  come  away.    When  the  operator  feels  that  the 
■coats  of  the  bladder  have  contracted  round  the 
instrument,  he  rotates  the  latter  slowly  in  the 
bladder,  allowing  at  the  same  time  the  fluid  to 
escape  through  the  central  cavity  ;  he  directs  the 
point  now  to  one  side,  now  to  another,  and  finally 
0  the  floor  of  the  bladder,  while  the  blades  of  tlie 
iittioclast  are  separated  or  not  accordini?  to  thp 
presumed  size  of  the  fragment.'  (Ciw«&,  1.  c.  pp 
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83,  230  )  By  cautious  proceeding  in  this  way  the 
smallest  fragments  are  usually  detected  •  but  in 
some  exceptional  cases,  when  the  prostate  is  greatlv 
enlarged,  or  the  bladder  encysted,  &c.,  the  explo- 
ration does  not  lead  to  satisfactory  results. 

'  In  these  cases,  if  the  patient  continues  to  ex- 
perience  any  uneasy  sensations  at  the  time  of 
passing  water  or  afterwards,  and  if  the  urine  be 
turbid  or  ammoniacal,  we  may  conclude  that  the 
bladder  has  not  been  entirely  freed  from  the  foreign 
body.'  ° 


Lillioirity  in  Females  and  CMrfrew.— The  con- 
ditions of  simplicity  which  distinguish  the  female 
urmary  apparatus  from  that  of  the  male,  would  lead 
to  the  conclusion  that  lithotrity  must  be  more  appli- 
cable  to  the  former  sex  than  to  the  latter.  But 
the  question  has  not  yet  been  definitively  settled 
either  in  this  country  or  abroad. 

The  operative  proceeding  is  the  same  for  the 
iemale  as  for  the  male.    The  introduction  of  the 
lithotrite  into  the  bladder  is  usually  easy,  for  the 
urethra  is  short  and  straight,  and  the  absence 
ot  a  prostate  prevents  the  occurrence  of  many 
obstacles  to  the  introduction  and  working  of  in- 
struments.   However,  the  depression  just  behind 
the  neck  of  the  bladder  caused  in  the  male  hy 
tumefaction  of  the  middle  lobe  of  the  prostate 
sometimes  exists  in  the  female  also,  though  from' 
a  different  cause.   M.  Civiale  has  drawn  attention 
to  this  circumstance.    '  The  neck  of  the  uterus 
often  projects  into  the  posterior  and  inferior 
wall  of  the  bladder,  dividing  its  floor  into  two 
cavities,  in  each  of  which  the  operator  is  obliged 
to  search  for  the  fragments.'  (1.  c.  p.  259.)  °In 
some  aged  females,  also,  the  walls  of  the  bladder 
are  very  flaccid,  and  a  depression  is  formed  behind 
the  internal  orifice  of  the  urethra,  in  which  the 
operator  sometimes  finds  it  difficult  to  seize  a 
small  calcu  us  or  fragments  of  the  stone.'  On 
the  other  hand    as    the  writer  has  elsewhere 
observed,  hthotrity  has  been  successfully  applied 
to  cases  ot  stone  in  the  female  bladder  under  cir- 
cumstances which  would  certainly  have  contra- 
indicated  the  operation  in  the  male.    There  are 
two  principal  reasons  for  this.  In  the  first  place 
the  operation  can  be  terminated,  cceteris  paribus, 
much  more  rapidly  in  the  female  than  in  the  n,ale  - 
1  IS  easier  to  seize  the  calculus,  it  is  easier  to  crush' 
the  calculus  mto  fragments.    All  tliese  advantn-es 
render  It  much  less  likely  that  the  operation  wil 
be  followed  by  irritation  of  the  urinary  organs  or 
by  any  dangerous  accidents.    In  the  second  place 
the  fragments  of  the  calculus  are  much  less  liable 
to  be  letamed  in  the  bladder,  or  to  become  inl 
pacted  in  the  urethra  ;  and  it  has  been  sliown  that 
many  of  the  evil  consequences  of  an  operation  in 
he  male  depend  on  the  irritation  caused  by  the  « 
two  accidents.    In  the  female  they  are  rare.  TJiere 
IS  no  impediment  to  the  free  evacuation  of  the 
detntus  no  curved  canal  to  arrest  their  discharce 
while  the  great  dilatability  of  the  urethra  in  thj 
tenia  e  renders  it  less  necessary  to  break  up  the 
calculus  into  very  small  fragments,  and  thus  con- 
tributes to  render  the  operation  less  protracted  in 
cliiticult  cases. 

The  main  objection  brought  forward  against  the 
expediency  of  applying  lithotrity  to  the  female  i, 
derived  from  the  alleged  difficulty  of  makin-^  the 
female  bladder  retain  the  fluid  injected  into  it 
It  would  certainly  appear  from  many  cases'  on 
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record  that  some  operators  have  found  it  impossible 
to  make  the  female  bladder  retain  the  fluid  Avhich 
they  injected;  and  hence  reject  lithotrity  altogether 
for  the  female.  It  may  happen  that  the  bladder 
of  a  female  patient  is  small,  contracted,  excessively 
irritable,  and  incapable  of  retaining  the  injection. 
This  occurs  in  the  female  as  well  as  in  the  male, 
and  when  it  does  occur  lithotrity  should  not  be 
undertaken.  But  this  is  no  reason  for  converting 
the  exception  into  a  rule.  Under  ordinary  cir- 
cumstances the  female  bladder  will  retain  the 
injection  well  enough  ;  and  if  the  bladder  show 
any  disposition  to  reject  it,  this  can  be  overcome 
by  elevating  the  pelvis  a  little  more  than  usual, 
and  by  confining  the  quantity  of  fluid  thrown  in 
to  four  or  five  ounces.  The  rapidity  with  which 
the  operation  may  be  completed  in  the  female 
renders  it  much  less  necessary  to  have  the  bladder 
distended  with  fluid.'  (1.  c.  p.  265.) 

Lithotrity  has  been  applied  to  females  with 
success  in  many  of  the  London  Hospitals  within 
the  last  few  years.  In  several  of  these  cases  the 
density  of  the  calculus  was  great,  and  would  have 
presented  an  almost  insurmountable  obstacle  in  the 
male.  To  obviate  the  difficulty  arising  from  these 
very  hard  calculi,  Mr.  Skey  proposes  the  use  of  a 
very  short  and  strong  lithotrite,  with  the  blade 
more  scoop-shaped  than  in  the  ordinary  instrument. 
{Lancet,  Nov.  10,  18.55,  p.  438.) 

Lithotrity  has  been  frequently  employed  With 
complete  success  in  female  as  well  as  in  male 
children  ;  but  many  surgeons  prefer  lithotomy  for 
the  young  subject. 

The  following  are  the  chief  objections  against 
the  propriety  of  applying  lithotrity  to  the  young 
subject.  The  genito-urinary  organs  of  the  child 
are  not  fully  developed  before  the  age  of  puberty. 
The  diameter  of  the  urethra  is  small,  the  antero- 
posterior diameter  of  the  bladder  is  also  short  ; 
the  bladder  of  children  is  very  irritable,  and  the 
neck  of  this  organ  is  very  dilatable,  a  circumstance 
which  greatly  favours  the  impaction  of  fragments 
in  the  urethra  after  the  stone  has  been  broken  up. 
Finall}',  the  indocility  of  the  child  is  a  great 
obstacle,  and  often  renders  it  impossible  to  mani- 
pulate the  lithotrite  in  the  bladder.  On  the  other 
hand,  it  is  well  known  that  lithotomy  is  highly 
successful  in  children,  not  more  than  one  in  twenty- 
five  or  thirty  dying  after  the  operation,  when 
performed  on  subjects  under  fourteen  )'ears  of  age. 

M.  Civiale,  however,  is  of  opinion  that  no  valid 
reasons  exist  why  children  should  be  excluded 
from  the  benefits  of  lithotrity.  The  indocility  of 
the  child  can  be  overcome  by  proper  means.  The 
instruments  can  be  proportioned  to  the  size  and 
development  of  the  genito-urinary  organs.  The 
curve  of  the  urethra  and  the  elevation  of  the 
summit  of  the  bladder  in  the  child  are  not  insur- 
mountable obstacles,  as  has  been  asserted. 

There  are,  however,  two  circumstances  connected 
with  lithotrity  in  children,  which  should  not  be 
overlooked,  The  first  relates  to  the  density  and 
size  of  the  calculus.  As  the  instruments  employed 
must,  of  necessity,  be  small,  a  great  number  of 
manipulations  would  be  required  in  all  cases  where 
the  stone  is  hard  and  large.  This  would  be  at- 
tended with  greater  inconvenience,  inasmuch  as 
the  manipulation  itself  is  more  painful  and  difficult 
than  in  the  adult.  In  the  next  place,  it  is  well 
known  that  the  neck  of  the  bladder  in  children  is 
very  dilatable,  and  hence  it  allows  of  the  passage 


of  large  fragments  which  become  impacted  in  the 
urethra.  This  is  the  most  serious  disadvantage 
connected  with  the  application  of  lithotrity  to  the 
young  subject,  {Civiale,  1.  c.  p.  270-272.) 

Within  the  last  few  years  lithotrity  has  been 
applied  to  children  in  many  of  the  London  Hos- 
pitals, and  the  results  have  not  been  unfavourable. 
Several  cases  operated  on  by  Mr.  Fergusson,  Mr. 
Curling,  and  other  surgeons,  are  recorded  in  the 
Lancet  ioT  1865.  In  many  of  these  chloroform  was 
employed  with  advantage  to  ensure  docility,  and 
in  some  of  the  female  cases  the  urethra  had  been 
previously  dilated  by  means  of  Weiss's  instrument. 

On  the  other  hand,  it  would  appear  that  lace- 
ration of  the  urethra  in  boys  has  occurred  on  more 
than  one  occasion.  Mr.  Wormald  has  stated  that 
he  examined  a  child  after  death  wliose  urethra 
had  been  lacerated  during  the  passage  of  the  litho- 
trite, and  who  died  of  extravasation  of  urine. 

The  youngest  patient  was  a  female  child,  two- 
and-a-half  years  old,  on  whom  Mr.  Poland,  of 
Guj^'s  Hospital,  operated  with  success.  The  cure 
was  elfected  in  two  sittings,  without  any  unpleasant 
symptom  whatever.  It  should  be  observed,  how- 
ever, that  the  urethra  had  been  slit  up,  not  for  the 
purpose  of  facilitating  the  introduction  of  the 
lithotrite,  but  to  permit  extraction  of  the  stone 
entire,  which  could  not  be  elfected. 

From  what  has  been  said  in  the  preceding  pages, 
it  must  be  evident  that  lithotrity  is  not  an  ope- 
ration to  be  undertaken  on  light  or  insufficient 
grounds.  Its  success  will  mainly  depend  on  its 
being  applied  in  a  proper  manner,  that  is  to  say, 
on  a  strict  observance  of  the  indications  which 
experience  has  established. 

In  what  cases  then,  it  may  be  asked,  is  lithotrity 
applicable  ?  In  what  cases  should  it  be  rejected  ? 
What  are  the  principles  to  guide  the  surgeon 
in  his  selection  of  cases,  in  accepting  some  and 
rejecting  others  ? 

Sir  B.  Brodie,  in  the  paper  already  alluded  to, 
expresses  himself  in  general  terms  to  the  efl^ect 
that  'lithotrity,  if  prudently  and  carefully  per- 
formed, with  a  due  attention  to  minute  circum- 
stances, is  liable  to  smaller  objections  than  almost 
any  other  of  the  capital  operations  of  surgerj--,  the 
cases  to  which  it  is  not  applicable  being  very  few 
indeed,  and  chiefly  those  in  which,  from  the  calculus 
having  attained  an  unusual  size,  the  danger  and 
difficulty  of  lithotomy  are  so  great  that  no  surgeon 
would  willingly  undertake  it.' 

To  explain  the  application  of  lithotrit_v,  M. 
Civiale  divides  cases  of  stone  into  two  classes,  the 
simple  and  the  complicated  ;  and  examines^or  each 
the  circumstances  which  are  favourable  or  unfa- 
vourable to  the  operation. 

The  first  class  comprises  three  series  of  cases. 
In  the  first  or  most  simple  of  all,  the  bladder  is 
healthy  and  of  ordinary  capacitj-,  the  prostate  is 
not  enlarged,  the  urethra  is  free,  the  stone  small 
and  of  moderate  consistenc}',  the  digestion  and 
general  health  are  good. 

These  are  the  most  favourable  cases  that  can 
present  themselves,  and  a  cure  is  usually  soon 
efl:ected,  without  the  patient's  suffering  much  ni- 
convcnience.  ., 

In  the  second  series  the  organs  are  still  sound, 
or  at  least  not  i.ftected  in  any  serious  manner,  and 
the  general  health  is  good,  but  the  stone  is  larger  | 
than  in  the  former  series  of  cases  ;  it  measures  from  j 


three-quarters  to  one  inch  in  dinraeter,  and  is  suf- 
ficiently hard  to  resist  moderate  pressure.  In 
these  cases  the  broad  flat-beaked  lithotrite  is  the 
most  useful  instrument.  M.  Civiale  says  that  he 
never  met  with  a  stone  less  than  an  inch  in  dia- 
meter, which  resisted  the  instrument  of  this  kind 
that  he  employs.  But  the  first  fragments  are  too 
large  to  pass  through  the  urethra;  they  must  be 
seized  at  once  and  reduced  in  size.  The  manipu- 
lation does  not  commonly  require  more  than  five 
minutes,  and  the  whole  treatment  does  not  last 
more  than  eight  to  fifteen  days. 

In  the  third  series  of  simple  cases  the  organs 
are  still  comparatively  sound  and  the  general  health 
good,  but  the  stone  is  moderately  hard,  from  one 
inch  to  two  inches  in  diameter.  In  this  series 
difficulties  may  arise  from  the  size  and  shape 
of  the  stone  ;  but  they  may  be  overcome,  and 
the  calculus  may  generally  be  crushed  without 
danger  in  five  or  six  sittings.  The  operation  is 
more  painful  and  difficult,  but  the  result  is  generally 
satisfactory.  In  some  few  cases,  however,  the 
irritation  and  contraction  of  the  bladder  continue  ; 
and  if  the  size  and  hardness  of  the  stone  be  such 
as  to  render  a  long  treatment  inevitable,  M.  Civiale 
advises  that  lithotomy  should  be  had  recourse  to 
without  delay. 

This  question  of  the  performance  of  lithotomy 
after  lithotrity  is  an  important  one,  though  it  is 
neglected  in  most  of  our  standard  works.  In  many 
cases  of  vesical  calculus,  the  bladder,  as  a  conse- 
quence of  prolonged  disease,  is  either  permanently 
contracted,  or  has  a  tendency  to  contract  strongly 
on  slight  irritation.     Whenever  no  organic  mis- 
chief exists,  and  the  stone  is  small,  lithotrity  may 
be  attempted  and  persisted  in  so  long  as  unfavour- 
able symptoms  do  not  arise.    But  the  case  must 
be  watched  with  great  care,  and  every  precaution 
used  to  avoid  increasing  the  sensibility  of  the 
bladder  which  already  exists.    With  all  our  care 
however,  the  irritability  of  the  bladder  may  in- 
crease to  a  severe  degree.    The  stone  may  have 
been  broken,  and  on  the  next  or  following  day 
great  pain  and   irritation  may  arise  from  the 
presence  of  the  fragmemts,  with  a  constant  desire 
to  pass  urine,  and  considerable  difficulty  in  void- 
ing it.  A  little  later  more  unfavouralile  symptoms 
set  in-— high  irritative  fever,  extreme  local  irrita- 
tion, with  great  pain  in  passing  the  fragments,  or 
rather,  in  the  efforts  to  pass  them,  few  or  none 
being  voided.    Now,  in  a  case  of  this  kind,  what 
is  to  be  done  ?    The  attempt  to  break  the  stone 
cannnt  be  renewed,  and  the  patient's  strength, 
which  before  the  crushing  was  good,  is  now  ra- 
pidly sinking.    Under  these  circumstances  are  we 
justified  in  resorting  to  lithotomy  ?    A  priori,  it 
might   be  thought  that  the  succession  of  one 
capital  operation  to  another  must  be  attended 
with  too  great  risk ;  that  the  mischief  set  up  by 
the  previous  lithotrity  must  render  the  subsequent 
lithotomy  dangerous,  if  not  fatal  ;  but  such  is  not 
the  case. 

Lithotomy  after  lithotrity,  though  a  last  re- 
source, is  far  from  being  a  hopeless  undertaking. 
The  rule  for  the  guidance  of  the  surgeon  is  that 
whenever  lithotrity  has  given  rise  to  unfavourable 
symptoms,  which  continue  in  spite  of  all  treat- 
ment, and  lead  to  serious  apprehension,  the  general 
health  being  pretty  good,  lithotomy  should  be  em- 
ployed without  delay.  It  may  bo  required  in  two 
classes  of  cases.    In  one,  when  the  stone  ie  largo  . 
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and  the  first  operation  is  imexpectedly  followed  by 
severe  symptoms,  such  as  general  fever,  with  great 
irritation  and  violent  contraction  of  the  bladder, 
the  irritability  of  the  organ  being  so  great  that 
even  the  introduction  of  an  instrument  cannot  be 
borne.  If  this  state  continues  for  many  days, 
decisive  measures  must  be  adopted.  The  loca> 
and  general  condition  of  the  patient  evidently  de- 
pends on  the  irritation  kept  up  by  the  fragments 
of  the  partially  crushed  stone.  The  bladder,  there- 
fore, must  be  speedily  relieved,  and  this  can  only 
be  effected  by  continuing  lithotrity  at  all  hazards, 
or  by  falling  back  on  lithotomy.  The  latter  is  the 
most  prudent  course.  If  the  stone  were  small  and 
friable,  a  renewed  attempt  at  crushing  might 
succeed;  but  where  the  stone  is  large  and  hard, 
several  sittings  at  prolonged  intervals  would  be 
required.  The  manipulations  would  keep  up,  if 
not  increase,  the  local  irritation;  inflammation 
of  the  bladder,  renal  disease,  or  purulent  infection, 
would  probably  set  in,  and  the  result  be  fatal. 

In  another  class  of  cases,  independently  of  the 
size  and  density  of  the  stone,  the  first  sitting  is 
followed  by  violent  and  permanent  contraction 
of  the  bladder.  The  neck  of  the  bladder  is  ex- 
tremely sensitive;  attempts  to  pass  an  instrument 
excite  great  pain.  In  a  case  of  this  kind,  many 
surgeons  would  administer  chloroform,  and  con- 
tinue the  crushing;  but  if  there  be  the  least 
suspicion  that  the  irritability  of  the  bladder  is  com- 
plicated with  any  organic  change,  however  slight, 
lithotrity  cannot  be  persisted  in  without  great  risk. 
Relief  should  at  once  be  given  by  the  knife,  pro- 
vided the  general  condition  be  favourable. 

The  following  case  illustrates  the  principles 
which  have  just  been  laid  down: — On  October  18, 
1859,  the  writer  attended  a  patient  67  years  of  age, 
stout  and  of  healthy  constitution.    The  prostate 
was  enlarged  and  the  bladder  irritable,  but  the 
calculus  was  of  moderate  size.    On  the  20th,  it 
was  crushed,  but  some  difficulty  was  experienced 
in  seizing  the  stone,  caused  by  the  irritability 
of  the  bladder.     Great  care  was,  therefore,  ob- 
served, and   the  calculus  was   simply  crushed 
during  the  first  sitting,  no  attempt  being  made  to 
pulverise  the  fragments.    There  was  no  discharge 
of  blood,  either  at  the  time  of  the  operation  or 
subsequent  to  it.     For  three  days  little  or  no 
local  irritation  supervened.    Some  fragments  were 
passed  without  difficulty,  and  the  general  health 
was  not  disturbed;  on  the  24th,  however,  he  was 
seized  with  frequent  desire  to  pass  water,  great 
straining  in  the  eff'orts,  and  great  pain  afterwards 
but  no  more  fragments  came  away.    Perfect  rest 
was  enjoined,  hot  baths  and  fomentations  em- 
ployed, and  opiates  were  administered  by  the 
mouth  and  rectum,  but  the  symptoms  continued 
without  any  relief.    For  two  days,  complete  re- 
tention supervened,  probably  caused  by  the  opiates 
but  on  each  occasion  of  drawing  off  the  urine  the 
spasm  was  very  severe.    The  irritable  condition 
of  the  bladder  rfiturned  with  augmented  severity 
the  urine  being  passed  every  ten  minutes  with 
great  pain  and  straining;  and  the  general  health 
of  the  patient,  which  had  hitherto  been  good  now 
began  to  give  way.     The  urgency  of  the'  case 
required  prompt  innasurcs,  and   lithotomy  was 
proposed  and  acceded  to.     Tho  operation  was 
performed  on  November  6th,  and  presented  no 
difficulty.    On  extracting  tho  foreign  body  it  was 
found  broken,  one-half  of  the  stone  being  entire 
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and  the  other  portion  reduced  to  fragments.  It 
was  a  lithic  acid  calculus  of  oval  shape  and  mo- 
derate size.  The  symptoms  were  immediately 
relieved  by  the  operation  ;  the  urgent  straining, 
irritability,  and  pain  ceased.  The  patient  made  a 
good  recover)',  and  at  the  end  of  six  weeks  re- 
turned to  the  country  perfectly  cured.  At  the 
present  time,  more  than  five  years  after  the  opera- 
tion, he  continues  to  enjoy  good  health,  and  is  free 
from  all  symptoms  of  stone. 

The  advantages  of  having  recourse  to  lithotomy 
in  this  case  are  manifest.  It  was  the  only  re- 
source. The  mortality  of  lithotomy  after  lithotrity 
is  much  less  than  could,  a  priori,  have  been  ex- 
pected. M.  Civiale  has  had  twenty-eight  cases  : 
of  which  nineteen  recovered,  and  nine  ended 
fatally.  M.  Souberbeille  succeeded  in  ten  out  of 
twelve  cases.  M.  Velpeau  had  three  cases,  which 
did  well.  In  M.  Bancal's  work  on  lithotrity 
there  are  three  cases  related  where  excessive 
irritation  of  the  bladder  compelled  him  to  give  up 
crushing  and  have  recourse  to  lithotom}'.  These 
cases  terminated  favourably.  The  writer  per- 
formed lithotomy  in  three  cases  after  the  first 
sitting  in  lithotrity;  two  recovered;  and  in  the 
case  which  terminated  fatally,  the  stone  was  large, 
weighing  a  little  above  four  ounces. 

From  the  above  it  will  be  seen  that  M.  Civiale 
regards  all  cases  as  simple,  in  other  words,  as  emi- 
nently suited  for  lithotrity,  when  the  stone  is  of 
moderate  size  and  density,  and  the  organs  free  from 
serious  disease. 

What  serious  diseases  he  here  includes  are  not 
described,  but  on  looking  at  the  observations  at- 
tached to  the  tables  we  find  '  irritability  of  the 
organs,  enlargement  of  the  prostate,  catarrh  of  the 
bladder,  sluggishness  of  the  bladder,  constitution 
somewhat  enfeebled  by  the  disease,  yet  not 
contra-indicating  the  operation.  It  would  ap- 
pear indeed,  that  M.  Civiale  looks  rather  to  the 
degree  than  to  the  nature  of  the  affection  of  the 
genito-nrinary  organs,  the  influence  of  which  is  to 
be  taken  into  consideration. 

Complicated  cases,  as  distinguished  from  simple, 
present  themselves  whenever  the  existence  of  stone 
is  attended  by  certain  morbid  states  which  compel 
the  surgeon  to  modify  the  manipulations,  rendering 
these  latter  very  painful,  difKcult,  or  even  impos- 
sible. M.  Civiale  passes  in  review  these  vjirious 
states,  commencing  with  the  least  serious  ;  each 
state  constitutes  a  series. 

I .  Excessive  sensibility  of  the  Urethra  and  neck 
of  the  Bladder,  ivith  or  witJiout  increased  contract- 
iiity  of  the  Bladder. — These  conditions  do  not 
centra-indicate  lithotrity,  but  when  they  exist  the 
surgeon  must  be  prepared  to  find  that  he  is  com- 
pelled to  abandon  the  operation,  especially  in  those 
cases  where  the  excitability  of  the  organs  depends 
on  organic  disease.  The  degree  of  irritation  and 
its  effects  offer  the  principal  circumstances  to  be 
taken  into  consideration,  but  in  all  cases  it  is  ne- 
cessary that  the  stone  be  small  and  not  hard. 

'2.  Atony  of  the  Bladder. — This  condition  is  not 
rare  amongst  calculous  patients,  and  it  renders  the 
manipulations  easy;  but  it  is  always  an  unfavour- 
able circumstance,  as  it  may  at  any  time  give  rise 
to  complete  retention  of  urine.  Atony  of  the  bladder 
does  not  contra-indicate  lithotrity,  but  llie  results 
of  the  first  manipulation  must  be  watched,  as  they 
will  show  what  the  surgeon  has  to  expect  from  the 
operation.    Success  is  the  rule,  if  we  can  prevent 


accumulation  of  urine  in  the  bladder  and  the  arrest 
of  fragments  in  the  urethra ;  but  in  some  cases, 
nervous  or  inflammatory  accidents  supervene  with 
such  intensity  that  the  operation  must  be  aban- 
doned, and  lithotomy  becomes  our  sole  resource. 

3.  Strictures  and  oilier  abnormal  states  of  the 
Urethra. — The  complication  of  stone  with  stricture 
of  the  urethra  is  extremely  frequent,  yet  prelimi- 
nary treatment  seldom  if  ever  fails  to  bring  the 
canal  into  such  a  state  as  will  admit  the  introduction 
of  instruments. 

4.  Enlurycment  of  tlie  Prostate  Gland. — This 
complication  exercises  a  great  influence  over  the 
performance  and  the  results  of  lithotrity.  As  the 
obstacle  is  chiefly  of  a  mechanical  nature,  its  in- 
fluence is  to  be  estimated  by  its  extent.  At  the 
same  time  the  co-existence  of  organic  lesion  of  the 
bladder  must  be  taken  into  account.  The  first 
point  which  the  operator  has  to  determine  is 
whether  the  size  of  the  gland  be  sufficiently  great 
to  prevent  the  working  of  the  litbotrite  in  the 
bladder  without  danger.  He  should  then  ascertain 
the  degree  of  sensibility  of  the  parts,  the  size, 
density,  and  number  of  the  calculi,  and  other  cir- 
cumstances calculated  to  impede  the  operation.  If 
these  circumstances  be  not  of  sufficient  importance 
in  themselves  to  contra-indicate  the  operation,  it 
may  be  proceeded  with. 

Considerable  enlargement  of  the  prostate  will 
often  render  necessary  the  employment  of  a  pecu- 
liar litliotrite,  which  the  writer  introduced  to  the 
notice  of  surgeons  some  years  ago  {Lancet,  Jan. 
30,  1858).  A  constant  effect  of  prostatic  enlarge- 
ment is  elongation  of  the  urethra.  This  length- 
ening of  the  canal  may  be  connected  with  several 
conditions  of  the  enlarged  gland  ;  it  is,  however, 
mainly  confined  to  the  prostatic  portion  of  the 
urethra,  and  occurs  in  one  of  two  ways.  As  the 
enlargement  pushes  the  neck  of  the  bladder 
under  the  arch  of  the  pubes,  it  necessarily  draws 
up  and  elongates  the  vesical  end  of  the  urethra;  or, 
while  the  gland  is  slowly  enlarging  from  before 
backwards,  that  portion  of  the  urethra  which  tra- 
verses it  must  necessarily  follow  the  abnormal  de- 
velopment of  the  prostate,  and  become  elongated. 
In  his  work  on  the  prostate  {The  Enlarged 
Prostate,  p.  ?3,  1858),  Mr.  Thompson  observes 
that  '  in  some  preparations  which  he  examined, 
the  uretlira  measured  three  inches  from  the  orifice 
of  the  bladder  to  the  membranous  portion,  instead 
of  an  inch  and  a  half,  which  is  the  normal  length.' 
In  all  cases  of  this  kind,  more  especially  when 
the  middle  lobe  is  affected,  the  orifice  of  the 
bladder  is  thrown  backwards  in  proportion  to  the 
development  of  the  enlarged  lobe;  and  hence  the 
point  of  any  instrument  used  is  apt  to  catch  against 
the  walls  of  the  canal  before  it  enters  the 
bladder.  The  effects  of  the  morbid  growth  on 
the  cavity  of  the  bladder  will  depend  on  the 
degree  of  prostatic  enlargement,  and  on  the  lobe 
principally  affected.  When  the  enlargement  is 
chiefly  confined  to  the  middle  lobe  of  the  prostate, 
which  encroaches  on  the  floor  of  the  bladder,  the 
capacity  of  that  viscus  at  its  lower  part  is  propor- 
tionably  diminished,  and  the  effect  of  this  extension 
of  the  middle  lobe  of  the  prostate  backwards  is  to 
form  a  reservoir  or  sac  beliind  the  enlarged  gland. 
The  floor  of  the  bladder  is  here  greatly  depressed; 
the  urine  remains  as  in  a  sac;  and  here  a  calculus 
may  be  lodged,  the  detection  of  which  is  often  ex- 
tremely difficult. 
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The  necessity  of  employing  speciiil  sounds  and 
catheters  in  cases  of  enlarged  prostate  is  well 
known  tn  all  practitioners.    The  increased  length 
of  the  urethra,  and  the  encroachment  of  the  en- 
larged lobe  on  the  floor  of  the  bladder,  compel  the 
surgeon  to  use  a  much  longer  catheter  than  usual. 
In  such  cases,  then,  the  surgeon  requires  a  long 
catheter  of  peculiar  shape  to  draw  off  the  urine. 
For  the  same  reason — viz.,  the  increased  length  of 
the  urethra,  and  the  depression  in  the  floor  of  the 
bladder — he  will  require  a  long  lithotrite  of  pecu- 
liar shape,  in  order  to  catch  and  crush  the  stone 
with  ease  to  himself  and  safety  to  his  patient. 
The  additional  length  to  be  given  to  the  instru- 
ment will,  of  course,  depend  on  the  elongation  of 
the  urethra;  but  for  ordinary  cases,  an  increase 
of  two  inches  in  the  length  of  the  stem  will  suffice. 
With  a  long  lithotrite  of  this  kind,  the  surgeon 
gets  readily  into  the  bladder;  but  to  overcome  the 
impediments  likely  to  arise  from  an  enlarged 
middle  lobe,  a  peculiarly  formed  beak  is  necessary, 
and  the  pelvis  must  be  raised.     The  beak  or 
curved  part  of  the  lithotrite  must  be  short,  and 
the  curve  sharp.     With  an  instrument  of  this 
kind  the  surgeon  will  often  be  able  to  'fish 
up  the  i  stone  from  the  depression   behind  the 
enlarged  prostate.'   By  turning  the  point  down, 
and  elevating  the  handle  of  the  instrument,  the 
stone  will  commonly  be  found  in  the  position 
already  mentioned.    But  when  the  middle  lobe  of 
the  prostate  is  much  enlarged,  and  extends  some 
■way  into  the  bladder,  the  point  of  the  instrument 
cannot  be  turned  downwards  in  such  a  way  as  to 
reach  the  stone.    In  such  cases,  the  pelvis  of  the 
patient  must  be  raised  so  that  the  calculus  shall  be 
displaced  towards  the  posterior  wall  of  the  bladder. 
Especial  care  must  be  taken  that  the  pelvis  itself 
IS  raised,  and  not  merely  the  lower  extremities. 
The  influence  of  the  enlargement  of  the  prostate 
in  preventing  the  evacuation  of  fragments  must  not 
be  overlooked.    Atony  or  catarrh  of  the  bladder 
accompanied  by  great  irritability  of  its  neck  centra- 
indicate  the  operation,  as  likewise  do  considerable 
size  and  hardness  of  the  stone. 

5.  Fungous  Tumours. — What  has  been  just 
stated  relative  to  the  enlarged  prostate,  also  applies 
to  those  tumours  which  are  usually  attached  near 
the  neck  of  the  bladder.  They  are  not  absolutely 
opposed  to  the  application  of  lithotrity,  but  they 
contribute  in  general  to  render  the  operation  more 
difficult  and  painful  ;  they  may  even  compel  the 
surgeon  to  abandon  it  ;iltogether.  M.  Civiale  thinks 
lithotrity  applicable  in  those  cases  only  where 
the  tumour  is  small,  slightly  sensitive,  not  subject 
to  bleed,  while  at  the  same  time  there  is  a  prospect 
of  being  able  to  destroy  the  stone  in  a  few  sittings. 
In  some  rare  cases,  however,  the  surface  of  the 
bladder  presents  a  number  of  fungoid  excrescences 
which  are  incrusted  with  calcareous  deposits  in  such 
quantity  that  the  presence  of  a  large  stone  may  be 
suspected.  As  this  condition  indicates  an  advanced 
stage  of  disease,  it  .contra-indicatcs  lithotrity  ab- 
solutely. 

Columnar  and  Sacculated  Bladder. — These 
conditions  of  the  bladder  are  well  known,  and  the 
former  very  often  accompanies  vesical  calculus. 
M.  Civiale  docs  not  regard  them  as  contra-indicating 
per  se  the  operation,  and  details  several  cases  in 
which  he  succeeded  in  crushing  calculi  that  were 
distinctly  sacculated.  Still  it  would  appear  that 
only  the  projecting 'portions  of  the  calculi  were 
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destroyed.  When  this  condition  of  encysted  stone 
IS  accompanied  by  atony  of  the  bladder,  with  or 
without  catarrh,  M.  Civiale  thinks  that  the  ope- 
ration had  better  not  be  attempted. 

7.  Catarrh  of  the  Bladder.  —  Catarrh  of  the 
bladder  often  complicates  stone,  of  which  it  may 
be  either  a  cause  or  an  effect.  To  determine  the 
influence  which  it  may  exercise  over  the  results  of 
the  operation,  it  is  highly  necessary  to  examine 
whether  it  be  a  mere  effect  of  the  presence  of  a 
foreign  body  in  the  bladder,  or  the  result  of  some 
morbid  condition  of  that  viscus.  It  is  especially 
necessary  to  distinguish  the  catarrh  connected  with 
atony  of  the  bladder  from  that  form  which  is  as- 
sociated with  hypertrophy.  However,  if  an  ope- 
ration be  attempted,  it  is  an  indispensable  condition 
that  the  stone  be  small.  To  this  rule  M.  Civiale 
points  out  an  exception.  When  the  formation  of 
stone  is  an  effect  of  the  catarrhal  state  it  is  usually 
soft  and  phosphatic,  and  hence  its  size  forms  no  objec- 
tion. Purulent  catarrh  is  a  very  serious  complica- 
tion. When  the  bladder  contracts  violently,  and  the 
expulsion  of  urine  is  accompanied  by  considerable 
pain,  the  existence  of  ulceration  is  to  be  feared  ; 
and  in  such  case,  as  well  as  in  all  others  where  the 
contractility  of  the  bladder  is  greatly  augmented, 
lithotrity  is  inapplicable,  unless,  indeed,  we  have  the 
certainty  of  being  able  to  destroy  the  stone  in  a 
short  time. 

8.  Renal  Disease.  —  Of  all  the  affections  by 
which  stone  may  be  complicated,  renal  diseases  are 
the  most  frequent,  the  most  serious,  and  at  the 
same  time  the  most  insidious.  These  affections 
can,  however,  only  influence  the  results  of  the 
operation,  and  the  only  question  which  the  surgeon 
has  to  determine  is  how  far  the  existing  disease  of 
the  kidney  may  be  aggravated  by  the  manipulations 
necessary  for  the  destruction  of  the  calculus. 
Upon  this  point  M.  Civiale  does  not  express  any 
decided  opinion. 

In  the  writer's  opinion,  lithotrity  is  indicated  in 
all  cases  where  the  operation  can  be  performed  in 
a  safe  manner  and  with  a  reasonable  expectation  of 
denying  from  it  those  results  which  it  is  capable 
of  yielding.  Now,  to  ensure  these  results  and  the 
safe  execution  of  the  manipulations,  certain  con- 
ditions are  requisite.    Thus,  we  must  be  able  to 
introduce  our  instruments  into  the  bladder.  Hav- 
ing introduced  them,  we  must  be  able  to  seize 
and  fix  the  calculus.    Having  fixed  the  stone,  we 
must  be  able  to  break  it  up  into  small  fragments, 
and  the  fragments  thus  comminuted  must  have  a 
ready  exit  from  the  bladder.  Finally,  these  various 
steps  of  the  operation  must  be  performed  without 
exciting  any  serious  disorder  in  the  urinary  organs 
without  aggravating  in  a  dangerous  way  any  dis- 
order which  may  already  exist,  or  witliout'inflicting 
any  important  injury  on  the  general  health  of  the 
patient.    To  perform  lithotrity  in  a  successful 
manner,  the  difterent  conditions  which  have  been 
just  enumerated  must  be  strictly  fulfilled;  and  wo 
have,  therefore,  only  to  ascertain  what  circum- 
stances prevent  the  fulfilment  of  these  conditions 
in  order  to  discover  the  indications  and  contra- 
indications of  lithotritj'.    Whenever  in  any  n 
case  the  surgeon  cannot  entertain  a  reasonable 
hope  of  attaining  the  conditions  which  are  essen- 
tially necessary  to  a  successful  performance  of  the 
operation,  the  latter  is  contra-indicated. 

The  chief  circumstances  on  which  the  applica- 
bility of  lithotrity  in  any  given  case  mainly  de- 
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pends  are  the  nature,  position,  &c.,  of  the  calculus, 
the  condition  of  the  urinary  organs,  and  finally, 
the  general  health  of  the  patient.  " 
these    various  circumstances  under 
arrive  at  conclusions  which  differ 
from  those  adopted  by  M.  Civiale, 
size  and  hardness  of  the  stone  contra-indicate 
lithotrity,  because  one  of  the  conditions  above 
enumerated  cannot  be  attained,  viz.,  that  of  not 
inflicting  any  injury  on  the  urinary  organs  or  on 
the  general  health  of  the  patient.    A  large  dense 
stone    cannot  as  a  rule  be  reduced  to  powder 
without  a  considerable  number  of  manipulations, 
and  the  risk  of  over-exciting  the  bladder  by  these 
repeated  manoeuvres  is  so  great  that  lithotomy  is 
preferable. 

The  condition  of  the  urinary  organs  is  the  next 
point  examined  in  reference  to  the  indications  of 
lithotritjf.  Few  calculous  patients  are  altogether 
free  from  some  disorder  of  the  urinary  apparatus, 
while  many  affections  of  the  bladder  merely  in- 
fluence the  results  of  lithotrity  without  absolutely 
contra-indicating  the  operation.  Hence  it  is  a 
matter  of  great  importance  to  ascertain  what 
morbid  conditions  of  the  genito-urinary  apparatus 
are  incompatible  with  the  safe  and  successful  ap- 
plication of  lithotrity. 

Enlargement  of  the  prostate  gland  is  an  unfa- 
vourable circumstance  in  all  cases,  but  it  is  not  an 
absolute  contra-indication.  The  surgeon  wiU  first 
determine,  by  careful  examination,  the  precise 
nature  and  extent  of  the  obstacles  which  it  may 
create;  and  having  done  this,  he  proceeds  to 
consider  how  far  this  unfavourable  element  may 
influence  other  conditions.  For  example,  when 
the  enlargement  is  moderate,  and  does  not  there- 
fore much  impede  the  working  of  the  instruments 
in  the  bladder,  lithotrity  is  not  forbidden,  pro- 
vided the  stone  be  small  and  the  organs  not 
extremely  sensitive.  On  the  other  hand,  when 
the  prostatic  enlargement  is  considerable,  we 
should  not  have  recourse  to  lithotrity  if  there  is 
reason  to  suppose,  from  the  size  or  density  of 
the  stone,  &c.,  that  the  operation  will  require 
a  number  of  manipulations  for  its  completion. 
Finally,  lithotrity  is  contra-indicated  in  those 
cases  where  any  serious  disorder  of  the  urinary 
organs  coexists  with  such  an  enlargement  of 
the  prostate  as  may  tend  to  protract  the  opera- 
tion. 

Respecting  the  influence  of  chronic  inflam- 
mation or  catarrh  of  the  bladder,  it  is  of  very 
frequent  occurrence  in  calculous  patients,  and  it  is 
therefore  of  importance  to  examine  how  far  such 
a  condition  may  influence  our  choice  of  the  opera- 
tion to  be  selected.  Simple  calculous  catarrh  of 
the  bladder,  instead  of  being  aggravated  by  litho- 
trity, is  almost  always  alleviated  by  comminution 
of  the  foreign  body.  It  is  satisfactory  to  be 
enabled  to  state  that  this  opinion  has  been  fully 
confirmed  by  the  experience  of  Sir  B.  Brodie. 
He  expresses  his  opinioif  that  '  inflammation  of 
the  mucous  membrane  of  the  bladder,  induced  by 
calculus,  and  indicated  by  great  irritability  of  the 
organ  and  the  copious  secretion  of  mucus,  does  not 
form  any  absolute  objection  to  the  operation, 
although  it  is  doubtless  a  reason  for  proceeding 
with  more  caution  ;  for,  on  the  contrary,  it  often 
happens,  under  such  circumstances,  that  tho 
crushing  of  the  calculus  is  followed  by  an  allevia- 
tion of  all  the  bad  symptoms.' 


According  to  the  writer's  o^vn  experience,  it  is 
only  where  the  chronic  inflammation  of  the 
bladder  has  been  of  long  standing,  or  is  compli- 
cated with  other  lesions,  that  it  becomes  necessary 
to  reflect  whether  the  state  of  the  vesical  mucous 
membrane  will  admit  of  instruments  being  em- 
ployed without  danger.  If  the  catarrh  were 
accompanied  by  any  organic  or  severe  aflx;ction  of 
the  neck  or  body  of  the  bladder,  lithotrity  should 
certainly  be  abstained  from. 

Purulent  catarrh  of  the  bladder  we  also  hold  to 
be  a  positive  contra-indication.  In  this  we  know 
that  we  differ  from  a  high  authority;  but  expe- 
rience has  taught  us  that  a  purulent  secretion  from 
any  part  of  the  genito-urinary  system  may,  under 
the  influence  of  an  operation,  become  a  determin- 
ing cause  of  purulent  infection  of  the  blood. 

Another  condition  of  the  bladder  which  contra- 
indicates  lithotrity  is  hypertrophy,  with  diminu- 
tion of  the  cavity  and  extreme  irritability  of  the 
bladder.  It  is  unnecessary  to  point  out  how 
dangerous  any  manipulations  would  be  in  an 
organ  thus  affected. 

Small  fibrous  tumours  about  the  neck  of  the 
bladder  may  impede  the  operation  without  abso- 
lutely contra-indicating  it;  but  vascular  or  cancer- 
ous tumours  in  the  body  of  the  bladder  should  be 
regarded  as  positive  contra-indications. 

We  agree  with  Civiale  in  thinking  that  paralysis 
of  the  bladder  does  not  contra-indicate  lithotrity, 
although  it  is  a  serious  condition,  which  requires 
great  care.  The  sittings  should  be  short  and  the 
bladder  washed  out  daily  with  a  large-eyed 
catheter,  to  promote  the  evacuation  of  the 
detritus. 

But  it  happens  much  more  frequently  that  the 
bladder  of  calculous  patients  is  in  a  condition 
directly  opposed  to  the  one  just  noticed.  The 
constant  irritation  of  a  foreign  body  produces 
increased  sensibility  of  the  urinary  organs,  and 
this  is  soon  followed  by  hypertrophy  of  the 
bladder  with  diminution  of  its  cavity.  In  cases 
of  this  kind  the  mucous  membrane  of  the  bladder 
is  often  tho  seat  of  chronic  inflammation,  or  at 
least  highly  disposed  to  take  on  inflammatory 
action  under  any  increase  of  irritation.  The 
general  principles  already  laid  down  explain  why 
such  a  condition  of  parts  when  highl}-  developed 
contra-iudicates  lithotrity:  thus  it  has  been  stated, 
that  '  the  play  of  the  instruments  in  the  bladder 
must  be  sufficiently  free  to  allow  of  our  breaking 
up  the  stone  without  inflicting  any  injur}'  on  the 
bladder,  or  irritating  that  organ  in  any  dangerous 
way.'  It  is  evident  that  this  condition  cannot  be 
fulfilled  when  the  bladder  contracts  with  such 
force  as  to  leave  no  space  between  its  walls  and 
the  surface  of  the  stone,  and  it  would  be  folly  to 
attempt  an  operation  xmder  circumstances  which 
are  directly  opposed  to  its  successful  performance. 

As  the  extent  to  which  the  prostate  may  be 
enlarged  varies,  and  the  abnormal  states  accom- 
panying this  lesion  are  also  of  various  kinds,  each 
case  must  be  decided  on  according  to  its  conditions; 
but  here,  as  well  as  in  most  other  series  of  cases, 
the  general  rule  is  applicable  to  determine  how  far 
the  lesions  and  disorders  which  are  present  may 
impede  the  manipulations  or  influence  llie  results 
of  tho  operation. 

Certain  conditions  of  tho  general  health  contra- 
indicate  lithotritj'.  When  patients  have  suffered 
from  a  calculous  afifection  for  many  years  the 
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general  health  is  often  greatly  deteriorated, 
although  no  signs  of  any  organic  disease  may  be 
discoverable  in  the  bladder  or  kidneys.  The 
patient  is  much  reduced  in  flesh  and  strength,  he 
is  nervous,  the  digestive  organs  are  deranged, 
attacks  of  fever  occur  every  now  and  then,  the 
bladder  is  contracted,  and  the  desire  to  pass  water 
is  frequent.  Lithotomy  holds  out  greater  chance 
of  relief  in  these  unpromising  cases. 

Disease  of  the  kidney  often  accompanies  calcu- 
lus; the  affection  is  sometimes  manifest,  often  it 
is  latent;  or  disease  may  be  developed  under  the 
influence  of  an  operation.  What  indications  are 
to  be  drawn  from  the  existence  of  renal  disease  in 
a  person  labouring  under  stone  ?  and  what  from 
the  possibility  of  its  being  lighted  up  by  an  ope- 
ration in  persons  predisposed  to  such  malady  ? 
Should  lithotomy  be  preferred  to  lithotrity  in 
oases  of  this  kind  ?  These  are  practical  questions 
extremely  difficult  to  answer.  M.  Civiale  thinks 
that  lithotrity  has  less  tendency  to  exasperate  any 
existing  lesions  of  the  kidney,  yet  when  we 
reflect  on  the  nature  of  the  two  operations  we 
find  it  difficult  to  understand  how  this  can  be  the 
case.  ^  If  we  select  lithotrity,  it  should,  in  the 
writer's  opinion,  be  when  the  renal  disease  is  not 
far  advanced,  and  when  the  condition  of  the 
bladder  and  nature  of  the  calculus  lead  to  the  con- 
clusion that  the  operation  may  be  completed  within 
a  short  period.] 

(William  Couhon.) 
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LOTIO  ALUMINIS.  — Jl,.  Aluminis  3ij. 
Aquee  destillatas  Oct. j.  Misce. — Sometimes  used  as 
an  astringent  injection  ;  sometimes  as  an  applica- 
tion to  inflamed  parts. 

LOTIO  AMMONIA  ACETATIS.— p,.  Liq. 
ammon.  acetatis  ;  Spirit,  vin.  rectif.  ;  Aqute  des- 
tillata3;  sing.  5iv.  Misce. — Properties  discutient. 

LOTIO  AMMONIA  HYDROCHLORATIS 
CUM  ACETO.— It.  Ammon.  hydroch.  5s8.  Aceti, 
Spirit,  vinos,  rectif.  sing.  Oct.  j.  Misce.  This  is  one 
of  the  most  efficacious  discutient  lotions.  It  is  an 
excellent  application  for  promoting  the  absorption 
of  extravasated  blood,  in  cases  of  ecchymosis,  con- 
tusions, sprains,  &c. 

LOTIO  BORACIS.— 9..  Boracis  5  j.  Aq. 
simplicis  3  iiiss.  01.  Amygdalas  3  iij.  vel  Glyce- 
rine. Misce.— This  lotion  is  recommended  as  one 
of  the  best  applications  to  sore  nipples. 

LOTIO  ACIDI  PYROLIGNEI.— 9=.  Acid, 
pyroligu.  3  ij.  Aq.  destillat.  3  vj.  Misce.— This 
is  injected  into  the  meatus  auditorius  by  Mr. 
Buchanan,  for  the  purpose  of  improving  the  secre- 
tion within  the  passage,  and  stopping  morbid 
discharge  from  it.  (See  his  illustrations  of  Acoustic 
Surgery,  8vo.  Lond.  1825.)  In  particular  cases, 
attended  with  much  irritability,  he  uses  the  follow- 
ing formula. — 9-  Plumbi  acet.  gr.  x.  Acid,  pyrolign. 

XX.    Aq.  destillat.  3  vj.  Misce. 

LOTIO  NIGRA.— ^.  Liq.  calcis  5x.  Hy- 
drargyri  Chloridi  5j.  Misce.— The  common  black 
wash. 

^  LOTIO  ACID,  TANNICI.—Jt.  acid.  Tannic! 
3i-— Sii.Aquaj  dest.gvj. — |viij. — This  astringent 
lotion  is  used  with  tlae  view  of  removing  the 
relaxed  state  of  the  parts,  in  prolapsus  ani,  pro- 
lapsus uteri,  &c. 

LOTIO  HYDRARGYRI  AMYGDALINA. 
— Pj.  Amygdalarum  amararura  3  ij.  Aquee  destill. 
tb  ij.  Hydrarg.  Bichloridi  9  j.  Beat  the  almonds 
into  an  emulsion  with  the  water,  strain  the  liquor, 
and  then  add  the  bichloride  of  mercury.  Useful 
in  several  cutaneous  affections. 

LOTIO  HYDRARGYRI  BICHLORIDI 
COMPOSITA.— p,.  Hydrarg.  bichlor.  gr.  x.  Aq. 
destillat.  bullientis  ^  iss.  Tinct.  canthiir.  3  ss.  Misce. 
— Applied  to  scrofulous  swellings. 

LOTIO  POTASSII  SULPHURETI.—  R 
Potassii  sulph.  5  ij.  Aqua;  destill.  %  j.  of 
Lavand.  m  iv.  Misce.— Used  in  cases  of  porriiro' 
psoriasis,  lepra,  &c.  °  ' 

distillata;  lb  j.  Misce.-A  good  application  to 
irritable  painful  ulcers.  It  is  best  to  dilute  it 
especially  at  first.  ' 

LOTIO  PICTS.-I>.  Picis  liquid.^  5  iv  Cal 
CIS  3  vj.  Aqure  fcrventis  lb  iij.— To  be  boiled  till 
halt  the  water  is  evaporated.  The  rest  is  then  to 
be  poured  off  for  use.  This  application  is  some- 
times employed  in  tinea  capitis  ;  and  for  the  re- 
moval of  an  extensive  redness,  frequently  sur- 
rounding old  ulcers  of  the  legs,  in  persons  whose 
constitutions  are  impaired  by  copious  porter  drink- 
ing, gluttony,  and  other  fonns  of  intempernnce 

LUMBAR  ABSCESS.  Psoas  Abscess.  Chro- 
mc  Psoitis.    By  these  terms  are  understood  chro- 


LUMBAR  ABSCESS, 
nic  collections  of  matter,  which  form  in  the  cel- 
lular tissue  of  the  loins,  behind  the  peritonEeum 
and  descend  in  the  course  of  the  psoas  muscle. 
According  to  Professor  Gibson, this  disease,  which 
IS  remarkably  common  in  Europe,  is  rarely  met 
with  in  the  United  States.  In  the  course  of  thir- 
teen years,  during  which  he  has  been  connected 
with  extensive  hospitals,  he  has  seen  only  four 
cases  ;  and  Dr.  Physic  had  never  attended  an  in- 
stance of  psoas  abscess  in  America,  unconnected 
with  disease  of  the  spine.  (See  Gibsoyi's  Insti- 
tutes, ^o.  of  Surgery,  vol.  i,  p.  214.  8vo.  Phila- 
delphia, 1824.)  This  remark  is  curious,  because 
psoas  abscess  takes  place  mostly  in  scrofulous  in- 
dividuals, who,  I  believe,  abound  in  some  parts  of 
the  United  States,  as  well  as  in  other  countries. 
Patients,  in  the  incipient  stage  of  the  disease,  can- 
not walk  so  well  as  usual  :  they  feel  uneasiness 
about  the  lumbar  region,  but  in  general  no 
acute  pain,  and  this  sometimes,  even  though  the 
abscess  may  have  acquired  such  a  size  as  to  form 
a  large  tumour,  protruding  externally.  The 
psoas  abscess  is  one  of  the  best  instances  which 
can  possibly  be  adduced,  in  order  to  illustrate  the 
nature  of  those  collections  of  matter,  which  are 
called  chronic,  and  which  form  in  an  insidious 
manner,  without  serious  pain,  or  any  other  at- 
tendant inflammation.  Sometimes,  hov^ever,  the 
patient  experiences  severe  and  acute  pains  in  th 
loins  and  back  long  before  the  abscess  produces 
any  external  swelling. 

The  abscess  sometimes  forms  a  swelling  above 
Poupart's  ligament;  sometimes  below  it;  and  fre 
quently  the  matter  glides  under  the  fascia  of  the 
thigh.  Occasionally,  it  makes  its  way  through 
the  sacro-ischiatic  foramen,  and  assumes  rather 
the  appearance  of  a  fistula  in  ano.  When  the 
matter  gravitates  into  the  thigh,  beneath  the  fascia, 
Mr.  Hunter  would  have  termed  it  a  disease  in, 
not  of,  the  part.  The  uneasiness  in  the  loins,  and 
the  impulse,  communicated  to  the  tumour  by 
coughing,  evince  that  the  disease  arises  in  the 
lumbar  region;  but,  it  must  be  confessed,  that  we 
can  hardly  ever  be  sure  of  the  existence  of  the 
disorder,  until  the  tumour,  by  presenting  itself 
externally,  leads  to  such  information.  The  symp- 
toms are  commonly  of  the  following  kind:  pain 
in  the  lumbar  region,  shooting  to  the  groin  and 
thigh,  and  stiffness  and  pain  in  the  course  of  the 
spine;  which  symptoms  are  exasperated  by  ex- 
tension of  the  thigh.  The  patient  cannot  stand 
well  on  the  foot,  and  either  limps  in  walking,  or 
cannot  walk  without  stooping.  Any  effort  causes 
an  increase  of  pain.  Sometimes  the  inguinal 
filands  are  enlarged.  According  to  Dr.  Kyll,  of 
Wesel,  the  disease  admits  of  being  discriminated 
from  others,  even  in  its  early  stage,  by  the  follow- 
ing circumstances:  the  patient  cannot  walk  in.  the 
upright  position;  he  always  leans  a  little  forward; 
he  can  only  straighten  himself  to  a  certain  point, 
and  he  is  stopped  by  a  tearing  pain,  which  is  felt 
at  the  same  instant  in  the  groin  and  loins.  The 
patient  can  go  up  stairs  more  easily  than  he  can 
come  down,  because  in  the  latter  movement  he 
is  obliged  to  hold  himself  up.  These  symptoms 
are  usually  preceded  for  several  weeks,  or  even 
months,  by  dull  pain  in  the  lumbar  region. 

Lumbar  abscess  may  be  mistaken  for  rheuma- 
tism, alFeclions  of  the  kidney,  coxalgia,  lumbago, 
hsemorrhoidal  pains,  glandular  swellings,  and  her- 
nia.   I  have  known  the  latter  mistake  frequently 


made,  when  the  abscess  had  formed  a  small  swell- 
ing below  Poupart's  ligament.  The  points  of 
difference  are'noticed  in  the  article  Hernia. 

I  have  attended  several  patients,  each  of  whom 
had  a  [double  lumbar  abscess.  Two  such  cases 
were  lately  under  me,  in  University  College  Hos- 
pital, and  ultimately  recovered.  In  the  same 
hospital,  we  have  seen  patients,  whose  thighs  were 
drawn  into  complete  contact  with  the  belly,  from 
the  effects  of  lumbar  abscess;  yet  after  the  dis- 
charge of  the  matter,  the  limbs  gradually  resumed 
their  proper  position  and  use.  The  lumbar  ab- 
scess is  sometimes  connected  with  diseased  ver- 
tebra;, which  may  either  be  a  cause  or  an  effect 
of  the  collection  of  matter.  The  di.sease,  however, 
may  be  unattended  with  this  complication. 

Chronic  abscesses  perpetually  form  in  the  loins 
without  vertebral  disease,  and  get  well  with  ordi- 
nary care.  {Mayo,  Outlines  of  Human  Pathology, 
p.  124.) 

The  generality  of  lumbar  abscesses,  and  others 
in  the  iliac  fossa,  are  not  accompanied  by  disease 
of  the  hip;  but  now  and  then  such  a  case  presents 
itself.  They  are  more  commonly  associated  with 
and  dependent  upon  disease  of  the  vertebrae. 

When  the  bodies  of  patients  with  lumbar  ab- 
scesses are  opened,  it  is  found  that  the  matter  is 
completely  enclosed  in  a  cyst,  which,  in  many 
cases  is  very  extensive.    If  the  contents  of  such 
abscesses  were  not  circumscribed  by  a  membranous 
boundary  in  this  manner,  we  should  find  that  they 
would  spread  among  the  cells  of  the  cellular  tissue, 
just  like  water  in  anasarca.    The  cyst,  which, 
in  its  texture,  bears  some  resemblance  to  a  mucous 
membrane,  is  both  a  secreting  and  an  absorbing 
.surface,  as  is  proved  by  the  great  quantity  of  matter, 
which  soon  collects  again,  after  the  abscess  has 
been  emptied,  and  by  the  occasional  disappearance 
of  large  and  palpable  collections  of  matter  of  this 
kind,  either  spontaneously,  or  in  consequence  of 
means  which  are  known  to  operate  bj'  exciting  the 
action  of  the  absorbents.    In  fact  the  cyst  becomes 
the  suppurating  surface,  and  suppuration  is  mostly 
believed  to  be  a  process,  similar  to  glandular 
secretion.    While  the  abscess  remains  unopened, 
its  contents  are  always  undergoing  a  change,  fresh 
matter  is  continually  forming,  and  a  portion  of 
what  was  previously  in  the  cyst  is  undergoing  the 
necessary  removal  by  the  absorbents.    This  is  not 
peculiar  to  lumbar  abscesses;  it  is  common  to  all 
abscesses,  both  chronic  and  acute,  and  to  every 
bubo.    It  is  true,  that,  in  acute  abscesses,  there 
often  has  not  been,  time  for  the  formation  of  so 
distinct  a  membrane  as  the  cyst  of  a  large  chronic 
abscess;  but  their  matter  is  equally  circumscribed 
by  the  cavities  of  the  cellular  tissue  being  filled 
with  a  dense  coagulated  lymph,  or  fibriiie;  and 
though  it  generally  soon  makes  its  way  to  the  sur- 
face, it  also  is  sometimes  absorbed. 

When  a  common  abscess,  the  result  of  acute 
inflammation,  is  small,  and  tending  to  burst 
quickly,  without  any  disposition  to  spread  under 
the  integuments,  or  under  a  fascia,  the  surgeon 
may  often  suffer  the  abscess  to  break  of  itself,  by 
an  ulcerative  process.  But,  in  chronic  abscesses, 
the  matter  has  not  that  strong  tendency  to  make 
its  way  outward;  its  quantity  is  continually  in- 
creasing; the  cyst  is,  of  course,  incessantly  grow- 
ing larger  and  larger;  in  short,  the  matter,  from 
one  ounce,  often  gradually  increases  to  the  quan- 
tity of  a  gallon.    When  the  disease  is  at  length 


)pened,  or  bursts  by  Ulceration  [if  the  entrance 
f  atmospheric  air  be  not  prevented],  the  surface 
f  the  cyst  inflames;  and  its  great  extent  in  this 
ircumstance  i3  enough  to  account  for  the  terrible 
onstitutional  disorder,  and  fatal  consequences, 
vhifih  too  frequently  soon  follow  the  evacuation  of 
.he  contents  of  such  an  abscess.  Hence,  in  chronic 
iuppurations  of  every  kind,  and  not  merely  in 
.umbar  abscesses,  it  is  frequently  the  surgeon's 
iuty  to  observe  the  opposite  rule  to  that  appli- 
;able  to  acute  cases;  and  he  may  be  called  upon  to 
jpen  the  collection  of  matter  [this,  however,  must 
be  done  with  great  caution]  as  soon  as  he  is  aware 
)f  its  existence,  and  its  situation  will  allow  it  to 
be  done. 

The  practice  of  opening  abscesses  connected  with 
the  larger  joints,  is  considered  by  Dr.  M'Dowel 
to  be  in  general  decidedly  objectionable;  but, 
says  he,  '  when  we  consider  the  fatal  conse- 
quences which  may  result  from  the  unchecked 
progress  of  the  deep  iliac  abscess,  and  take  into 
the  account  the  very  great  sufferings  of  the  pa- 
tient from  pressure  of  the  anterior  crural  nerve 
and  its  filaments,  I  believe  this  to  be  a  case  in 
which  surgical  interference  is  called  for.  The 
puncturing  of  this  abscess,  however,  requires 
much  caution.  In  superficial  purulent  collections 
in  the  iliac  fossa,  the  peritoneum  is  detached, 
and  pushed  upwards  and  inwards  sufficiently  to 
permit  the  incision  above  Poupart's  ligament 
being  made  with  perfect  safety;  not  so  in  the 
deep  collections;  there  is  then  no  separation  of 
the  peritoneum,  and  the  opening  must  be  made 
j  below  Poupart's  ligament,  and  of  course  with 
I  ?reat  caution.  (See  M'Boivel,  in  Dublin  Jour- 
aul  nf  Med.  Science,  vol.  iv.  p.  13.)  Sir  Astley 
Cooper's  doctrine  respecting  the  practice  of  opening 
abscesses,  connected  with  large  joints,  I  have 
aoticed  in  the  article  Joint.s,  Diseases  of  the. 
i  This  view  of  the  principle,  on  which  the  treat- 
I  Tient  of  a  lumbar  abscess  should  be  conducted,  is 
lot,  however,  adopted  by  all  surgeons.  Kirkland 
jelieved  that  the  patient  liad  tlie  best  chance  of 
ecovery  when  the  abscess  was  allowed  to  burst 
ipontaneously,  and  the  matter  to  be  gradually 
lischarged  through  a  small  opening  (Kirkland's 
Medical  Surgery,  vol.  ii.  p.  199);  and  Mr.  Pearson, 
n  comparing  the  results  of  his  own  experience, 
leclares  them  to  be  in  favour  of  the  same  practice. 
The  generality  of  modern  surgeons,  in  this  coun- 
try, differ  on  this  point  from  Kirkland  and  Pear- 
son; yet,  while  they  advocate  the  utility  of  an 
Jarly  puncture,  they  admit  the  danger  [from  the 
idmission  of  atmospheric  air]  of  suddenly  dis- 
:harging  the  contents  of  the  abscess  through  a 
large  opening,  which  is  afterwards  left  unclosed. 

Certainly,  it  would  be  highly  advantageous  to 
!iave  some  means  of  ascertaining  whether  the  ver- 
tebra; are  diseased;  for,  as  in  tin's  instance,  the 
Morbid  bones  would  keep  up  suppuration,  imtil 
heir  affection  had  ceased,  and  there  would  be  no 
■easonable  hope  of  curing  the  abscess  sooner,  it 
might  be  better  to  avoid  puncturing  it  under  such 
circumstances.  The  propriety  of  this  conduct 
^eeins  the  more  obvious,  as  issues,  wliicli  are  tiie 
iiii-aiis  most  likely  to  stop  and  remove  tiie  disease 
<f  the  spine,  are  also  such  as  afford  the  best  chance 
of  bringing  about  the  absorption  of  the  abscess 
itself.  However,  if  the  collection  cannot  be  pre- 
vented from  discharging  itself,  and  ulceration  is  at 
hand,  it  is  best  to  meet  the  danger,  make  an  open- 


LUMBAR  ABSCESS.  26g 

ing  with  the  lancet  in  a  place  at  some  distance 
from  where  the  pointing  threatens,  and  after- 
wards heal  it,  in  the  way  which  will  be  presently 


detailed. 

Though  I  have  recommended  generally  open- 
ing chronic  abscesses  while  small,  the  deep  situ- 
ation of  the  lumbar  one,  and  the  degree  of  doubt 
always  involving  its  early  state,  unfortunately 
prevent  us  from  taking  this  beneficial  step  in  this 
particular  case.  But  still  the  principle  is  equally 
praiseworthy,  and  should  urge  us  to  open  the  tu- 
mour as  soon  as  the  fluctuation  of  the  matter  be- 
comes distinct,  and  the  nature  of  the  disease  is 
evident.  For  this  purpose  Mr.  Abernethy  em- 
ployed an  abscess  lancet,  which  made  an  opening 
large  enough  for  the  discharge  of  those  flaky  sub- 
tances  so  frequently  found  blended  with  the 
matter  of  lumbar  abscesses.  Such  flakes  seem  to 
consist  of  a  part  of  the  coagulating  matter  of  the 
blood,  and  are  very  commonly  secreted  by  the  pe- 
culiar cysts  of  scrofulous  abscesses.  The  puncture 
must  be  of  a  certain  size,  in  order  to  allow  the  clots 
of  blood,  occasionally  mixed  with  the  matter,  to 
escape.  Mr.  Abernethy  considered  the  opening 
of  a  lumbar  abscess  a  very  delicate  openition. 
Former  surgeons  used  to  make  a  large  opening  in 
these  cases;  let  out  the  contents;  and  leave  the 
wound  open ;  the  usual  consequences  of  which 
were,  great  irritation  and  inflammation  of  the  cyst : 
immense  disturbance  of  the  constitution  :  putre- 
faction of  the  contents  of  the  abscess,  in  conse- 
quence of  the  entrance  of  air  into  its  cavity;  and 
too  often,  death.  While  such  practice  prevailed, 
very  few,  afflicted  with  lumbar  abscesses,  were 
fortunate  enough  to  escape.  The  same  alarming 
effects  resulted  from  allowing  the  abscess  to  attain 
its  utmost  magnitude,  and  then  burst  by  ulce- 
ration. If  then  a  more  happy  train  of  events 
depend  upon  the  manner  in  which  lumbar  ab- 
scesses are  punctured,  the  operation  is  certainly 
a  matter  of  delicacy. 

Until  the  collection  has  been  opened,  or  burst, 
the  patient's  health  is  usually  little  or  not  at  all 
impaired;  indeed,  we  see  in  thu  faces  of  many  per- 
sons with  such  abscesses  what  is  usually  under- 
stood by  the  picture  of  health.  Hence,  how 
likely  our  professional  conduct  is  fo  be  arraigned 
when  great  changes  for  the  worse,  and  even  death 
occur  very  soon  after  we  have  let  out  the  matter' 
seemingly,  and  truly,  in  consequence  of  the  ope- 
ration. Every  plan,  therefore,  which  is  most 
likely  to  prevent  these  alarming  effects,  is  entitled 
to  infinite  praise;  and  such,  I  conceive,  is  the 
practice  recommended  by  Mr.  Abernethj'. 

This  gentleman's  method  was  to  let  out  the 
matter,  and  heal  the  wound  immediately  after 
wards  by  the  first  intention.  He  justly  con- 
demned all  introductions  of  probes,  and  other 
nistruments,  which  only  irritate  the  edges  of  the 
puncture,  and  render  them  unlikely  to  grow  to 
gether  again.  The  wound  is  to  be  carefully 
closed  with  sticking  plaster,  and  it  will  almost  al- 
ways heal. 

These  proceedings  do  not  put  a  stop  to  the  se 
ci'etioii  of  matter  within  the  cavity  of  the  abscess 
Of  course,  a  fresh  accinnulation  takes  place-  but* 
It  IS  obvious  that  the  matter,  as  fast  as  it  is  pro' 
duced,  will  gravitate  to  the  lower  part  of  the  cyst 
and,  consequently,  the  upper  part  will  roma'n  fo? 
some  time  uudistcnded,  and  have  an  opportunity 
of  contracting.  ^ 
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When  a  certain  quantify  of  matter  has  again 
accumulated  and  presents  itself  in  the  groin,  or 
elsewhere,  which  may  be  in  about  a  fortnight  after 
the  first  puncture,  the  abscess  is  to  be  punctured 
again,  in  the  same  manner  as  before,  and  the 
wound  healed  in  the  same  way.  The  quantity  of 
matter  will  now  be  found  much  less  than  what 
was  at  first  discharged.  Thus  the  abscess  is  to 
be  repeatedly  punctured  at  intervals,  and  the 
woimds  as  regularly  healed  by  the  first  intention, 
by  which  method,  irritation  and  inflammation  of 
the  cyst  will  not  be  induced,  the  cavity  of  the 
matter  will  never  be  allowed  to  become  distended, 
and  it  will  be  rendered  smaller  and  smaller,  till 
the  cure  is  complete. 

In  a  few  instances,  the  surgeon  may,  perhaps, 
be  unable  to  persevere  in  healing  the  repeated 
punctures  which  it  may  be  necessary  to  make  ; 
but,  after  succeeding  once  or  twice,  the  cyst  will 
probably  have  had  sufficient  opportunity  to  con- 
tract so  much,  that  its  surface  will  not  now  be  of 
alarming  extent.  It  is  also  a  fact,  that  the  cyst 
loses  its  irritability,  becomes  more  indolent,  and 
less  apt  to  inflame,  after  the  contents  have  been 
once  or  twice  evacuated  in  the  above  way;  and 
its  disposition  to  absorb  becomes  also  stronger. 
[In  the  present  day  valvular  trocars  are  used  to 
evacuate  the  matter,  which  effectually  prevent  the 
entrance  of  air.] 

The  knowledge  of  the  fact,  that  the  cysts  of  all 
abscesses  are  absorbing  surfaces,  should  lead  us 
not  to  neglect  other  means,  wliich  Mr.  Abernethy 
suggested  as  likely  to  promote  the  dispersion  of 
the  abscess,  by  quickening  the  action  of  the  ab- 
sorbents. Blisters  kept  open  with  savine  cerate, 
issues,  electricity,  occasional  vomits  of  the  sulphate 
of  zinc,  are  the  means  most  conducive  to  this 
object.  [The  injection  of  tincture  of  iodine,  diluted 
with  two  or  more  parts  of  water,  has  a  powerful 
effect  in  lessening  the  secretion  of  the  matter.] 
When  the  vertebrre  are  diseased,  issues  will  often 
prove  serviceable,  more  especially  before  the  ab- 
scess has  been  opened,  or  when  the  discharge  is 
not  very  copious. 

In  the  latter  complication,  the  case  is  always 
dangerous.  If  an  opening  be  made  in  the  abscess, 
the  cyst  is  at  first  more  likely  to  be  irritated  than 
when  the  bones  are  not  diseased,  and  the  affection 
of  the  spine  is  not  rendered  more  likely  to  tm- 
dergo  any  improvement,  in  consequence  of  the 
mere  formation  of  an  outward  communication, 
The  same  maybe  said  of  necrosis;  in  which  case  but 
little  benefit  arises  from  the  presence  of  unhealed 
fistulse  and  sores,  which  lead  down  to  the  disease. 

Mr.  Crowther  succeeded  in  dispersing  some 
large  lumbar  abscesses  [when  not  connected  with 
diseased  bone]  without  opening  them.  Large 
blisters  applied  to  the  integuments  covering  the 
swelling,  and  kept  open  with  the  savine  cerate, 
effected  the  cure.  When  this  gentleman  punc- 
tured such  collections  of  matter,  he  used  a  small 
trochar,  which  he  introduced  at  the  same  place  as 
often  as  necessary.  He  observes,  that  the  aperture 
so  made  does  not  ulcerate,  and  allows  no  matter  to 
escape  after  being  dressed.  It  must  be  remem- 
bered that,  in  the  use  of  the  trochar,  when  the 
tumour  is  not  very  prominent,  on  account  of  the 
quantity  of  matter  being  small,  suddenly  plunging 
a  trocar  into  the  swelling  might  even  endanger 
parts  the  wounding  of  which  might  lead  to  fatal 
consequences. 


ABSCESS. 

Some  surgeons  open  lumbar  abicessei  with  a 
seton.    The  matter  being  made  to  form  as  pro- 
minent a  swelling  as  possible,  by  pressing  the  ab- 
domen, and  putting  the  patient  in  a  position, 
which  will  make  the  contents  of  the  abscess  gra- 
vitate towards  the  part  where  the  seton  is  to  be 
introduced,  a  transverse  cut  is  first  made  in  the 
integuments  down  to  the  fascia.     A  flat  trocaj- 
is  next  to  be  introduced  within  the  incision,  which 
should  only  be  just  large  enough  to  allow  the  in- 
strument to  pass  freely  under  the  skin,  for  at  least 
three-quarters  of  an  inch;  when  the  hand  is  to 
be  raised,  and  the  trocar  pushed  obliquely  and 
gently  upwards,  till  the  canula  is  within  the  lower 
part  of  the  sac.    The  trocar  must  now  be  with- 
drawn, and  the  matter  allowed  to  flow  out  gently, 
stopping  it  every  now  and  then  for  some  minutes. 
The  assistant  must  now  withdraw  his  hand,  to 
take  away  the  pressure,  and  place  the  thumb  of 
his  left  hand  upon  the  opening  of  the  canula, 
holding  it  between  his  fore  and  middle  fingers.  It 
must  then  be  pushed  upward,  nearly  to  the  top  qf 
the  tumour,  where  its  end  may  be  distinctly  felt 
with  the  fore-finger  of  the  right  hand.    As  soon 
as  it  can  be  plainly  felt,  it  must  be  held  steadily 
in  the  same  position,  and  the  trocar  is  to  be  intro- 
duced into  it  again,  and  pushed  through  the  skin, 
at  the  place  where  it  is  felt,  and  the  canula  along 
with  it.    The  trocar  being  next  withdrawn,  a  probe, 
witii  a  skein  of  fine  soft  silk,  dipped  in  oil,  must 
be  passed  through  the  canula,  which  being  now 
taken  away,  leaves  the  seton  in  its  place.  A  pledget 
of  mild  ointment  is  then  to  be  applied  over  the  two 
openings,  the  more  completely  to  exclude  the  air. 
A  fresh  piece  of  the  silk  is  to  be  drawn  into  the 
abscess,  and  that  which  was  in  before  cut  off,  as 
often  as  necessary.    (See  Laila's  Surgery,  vol.  iii. 
p.  307.) 

Deckers,  who  wrote  in  1696,  discharged  a  large 
abscess  in  a  gradual  manner,  with  a  trocar,  the 
canula  of  which  was  not  withdrawn,  but  stopped 
up  with  a  cork,  and  the  matter  let  out  at  intervals. 
B.  Bell  also  advises  the  canuk  not  to  be  taken 
out.  .  . 

I  cannot  quit  this  subject  without  mentionmg  a 
remarkable  case  of  lumbar  abscess,  which  I  saw, 
many  years  ago,  in  Christ's  Hospital,  under  the 
care  of  the  late  Mr.  Ramsden.  The  tumour  ex- 
tended from  the  ilium  and  sacrum  below,  as  high 
up  as  the  ribs.  The  diameter  of  the  swelling  from 
behind,  forward,  might  be  about  six  or  eight  inches. 
It  was  attended  with  so  strong  a  pulsation,  corre- 
sponding with  that  of  the  arteries,  that  several 
eminent  surgeons  in  this  city  considered  the  case 
to  be  an  aneurism  of  the  aorta.  After  some  weeks, 
as  the  tumour  increased  in  size,  the  throbbing  ol 
the  whole  swelling  gradually  became  fainter  and 
fainter,  and  at  length,  could  not  be  felt  at  all. 
Tiie  tumour  was  nearly  on  the  point  of  bursting. 
Mr  Ramsden  suspected  that  it  was  an  abscess, 

and  determined  to  make  a  small  puncture   

The  experiment  verified  the  accuracy 
opinion;  a  large  quantity  of  pus 
at  intervals;  but  as  the  boy's  health  declmed,  ho 
went  to  his  friends  at  Newbury,  and  I  did  not 
afterwards  hear  the  event.    I  have  never  seen  any 


in  It. 
of  his 
evacuated 


popliteal  aneurism,  whose  pulsations  could  he  more 
plainly  seen  and  strongly  felt,  than  those  of  the 
scess  wo  have  just  been  describing. 
In  an  example  of  iliac  abscess,  which  occurred 
the  Richmond  Hospital,  Dublin,  ulceration  took 


place  ill  a  portion  of  the  ilium,  adhering  to  the 
cyst  of  the  abscess  ;  and  the  contents  of  the  towel, 
after  having  passed  into  the  abscess,  escaped 
through  a  fistulous  opening  near  the  spine  of  the 
ilium.  Ulceration  also  of  the  external  iliac  artery 
followed,  about  an  inch  and  a  half  above  Poupart's 
ligament,  and  sudden  death  resulted  from  tlio 
blood  escaping  iu  large  quantity  into  the  cavity  of 
the  abscess.  The  parts  are  preserved  in  the  Mu- 
seum of  Bichmond  Hospital.  (See  APDowel  in 
Dublin  Journ.  of  Med.  Science,  vol.  iv.  p.  912.) 

In  December  1837,  I  visited,  with  Mr,  Heale, 
of  Staines,  a  farmer's  son,  at  Stauwell,  whom  I 
had  seen  with  the  same  gentleman  eight  or  ten 
months  previously.  It  was  a  case,  in  which  a  soft 
and  partly  reducible  tumour  presented  itself  below 
Poupart's  ligament,  and  was  mistaken  by  another 
practitioner  for  a  hernia.  Having  examined  the 
swelling,  I  recommended  it  to  be  opened,  as  it  ap- 
peared to  me  from  the  symptoms  to  contain  matter, 
and  to  be  an  abscess  connected  with  the  loins.  A 
puncture  was  made,  and  about  a  pint  of  matter 
discharged.  A  copious  evacuation  of  pus  con- 
tinued for  a  good  while  afterwards,  and  at  length 
matter  presented  itself  at  another  point,  which  was 
also  opened.  This  was  behind  the  quadratus  lum- 
bonim  of  the  side,  not  corresponding  to  that  of  the 
original  swelling.  Then  ulcerated  openings,  five 
or  six  inches  long,  formed  over  each  crista  of  the 
ilium,  and  from  these  now  project  two  large  oblong 
fungous  masses  of  the  same  length,  and  three  inches 
in  height  and  breadth,  which  appear  to  extend  to 
a  considerable  depth,  as  if  proceeding  from  a  cyst 
or  diseased  surface  within  the  pelvis.  The  skin 
around  them  is  also  extensively  undermined.  The 
fungous  growths  are  not  very  sensible,  nor  do  they 
bleed  in  any  material  degree.  In  addition  to  all 
this  mischief,  the  slightest  motion  causes  severe 
agony,  and  there  is  sloughing  and  ulceration  over 
the  sacrum.  The  patient,  though  suffering  from 
hectic,  still  retains  his  appetite.  I  have  never  seen 
another  case  corresponding  to  this,  which,  I  appre- 
hend, will  soon  prove  fatal. 

See  Kirkland'i  Med.  Surgery,  vol.  ii.  Trans,  of 
tlie  King's  and  Queen's  College  of  Physicians  in 
Ireland,  vol.  ii.  p.  26,  &c.  8vo.  Dublin,  1818.  F. 
Schoenmezel,  Obs.  de  Musculis  Psoa  et  Iliaco  sup- 
puratis,  Frank.  Del.  Op.  V.  R.  Beckwit/i,  De  Morbo 
Psoadico,  Edinb.  1784.  Abernet/ti/'s  Surgical  and 
I'liysiological  lissays,  parts  1  and  2.  Crowther,  On 
White-Swelling,  &c.  1808.  Latla's  Surgery,  vol.  iii. 
Calltsen's  Systema  Cliir.  Hodierna;,  vol.  i.  p.  370. 
I'earnon's  Principles  of  Surgery,  p.  102.  edit.  2. 
Riclitcr's  Anfangsgriinde  der  Wundarzneykunst,  b. 
•").  113.  GOttingen,  1801.  Jo/in  Lizars,  Case  of  Double 
Psoas  Abscess,  Edinb.  Med.  Surg.  Journ.  No.  84. 
/(.  Copland  IlutcliUon's  Practical  Obs.  in  Surgery, 

cd.  a. 

LUNAR  CAUSTIC.     (See  Nitkate  of 

SlI.VKR.) 

LUPUS.  Li'pu.s,  or  Eatino  Tktter,  has  been 
defined  a  tubercular  disease,  inducing  ragged  ulcer- 
ation of  the  skin.  Dr.  natenian  in  his  Synopsis  lias 
touched  very  lightly  upon  it,  and  assigns  as  a  reason, 
that  he  can  mention  nn  remedy  which  has  been  of 
any  essential  service  in  the  cure  of  it.  To  portray  the 
amount  and  intensity  of  its  depredations,  analogous 
to  the  gnawing  of  somo  voracious  animal,  or  the 
ravages  of  some  insect,  the  epithets  lupus  voraiv 
formica  corrosiva  were  bestowed  upon  it  by  the 
ancient  medical  writers.  Ry  the  Greek  translators 
id  the  works  of  the  Arabian  physicians  it  is  de- 
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scribed  as  the  epTr?;?  iaQioixevos  corresponding  [to 
the  Latin  herpes  cvedens.  In  France  it  is  called 
dartre  rongeante;  in  Germany, rfiVi  fressende  FlecMe. 

Tlie  common  locality  of  lupus  is  some  portion  of 
the  face.  I  have,  however,  seen  it  attack  the 
nates;  and  Mons.  Alibert  mentions  an  instance  of 
its  occurring  on  the  breast.  It  is  for  the  most 
part  solitary,  confined  to  a  single  point  of  the  in- 
tegument. There  all  its  virulence  seems  concen- 
trated. 

Lupus  is  in  general  a  disease  of  adolescence,  at- 
tacking both  sexes  indiscriminately,  at  the  period 
of  life  when  there  exists  the  greatest  predisposition 
to  aii'ections  of  the  cutaneous  and  glandular  sj's- 
tems.  It  would  seem,  however,  to  be  rather  more 
common  in  the  female  than  in  the  male.  Accord- 
ing to  Mons.  Devergie  ( Traite  Pratique  des  Mala- 
dies  de  la  Pecm,  p.  558),  in  forty-seven  cases  of 
lupus  twenty-five  occurred  in  females,  and  twenty- 
two  in  males.  This  is  no  doubt  due  to  the  greater 
preponderance  of  the  lymphatic  system  in  the 
former  than  the  latter  sex.  Lupus  is  most  fre- 
quently met  with  in  individuals  from  fifteen  to 
thirty-five  years  of  age,  as  reckoned  from  thirty-six 
cases  out  of  forty-four.  It  is,  however,  chiefly  de- 
veloped between  the  fifteenth  and  the  twenty-fifth 
year. 

The  individuals  most  liable  to  suffer  from  lupous 
ulceration,  which  the  writer  has  designated  erosive 
zdcer  of  tie  derma  {Lond.  Med.  Gat.  vol.  xix.  p,  329), 
are  those  of  the  lymphatic  temperament;  of  a  fair, 
occasionally  rosy  complexion,  with  light  auburn 
hair,  grey  or  blue  irides,  and  a  tender  skin.  To  a 
superficial  observer,  the  general  health  seems  un- 
affected; but  on  minutely  investigating  the  state 
of  the  different  functions,  more  or  less  derange- 
ment will,  in  the  majority  of  instances,  be  detected 
in  those  of  the  ohylopoietic  viscera.  The  tongue 
is  redder  than  natural,  especially  along  the  mar- 
gins, and  towards  the  extremity;  its  central  portion 
presents  a  cream-coloured  fur,  through  which  the 
red  papillae  project.  The  breath  is  more  or  less 
offensive,  the  evacuations  from  the  bowels  irregu- 
lar and  unhealthy.  To  these  may  be  found  super- 
added other  signs  indicative  of  what  has  been 
termed  strumous  dyspepsia. 

From  the  survey  of  a  considerable  number  of 
cases^  of  this  variety  of  erosive  ulcer,  I  am  led  to 
coincide  with  those  authors  who  look  upon  it  as  a 
symptomatic  affection.  It  is  usually  dependent 
on  some  disorder  in  the  functions  connected  with 
assimilation  and  nutrition.  If,  indeed,  ever  truly 
localised,  it  has  been  preceded  or  accompanied, 
during  some  period  of  its  course,  by  unequivocal 
marks  of  those  errors  of  function  to  which  allusion 
has  just  been  made,  and  which  point  to  Eoiue  un- 
healthy condition  of  the  economy  at  large. 

Dr.  Macfarlanc,  in  his  Clinical  Reports,  men- 
tions that  in  Glasgow,  during  the  years  1810  and 
1019,  when  the  working-classes  were  exceedingly 
ill-fed,  he  had  occasion  to  see  a  greater  number  of 
cases  of  lupus  among  the  district  poor  under  his 
charge  than  at  any  fornicr  or  subsequent  period. 
According  to  Mons.  Rayer,  it  has  been  at  times 
extremely  prevalent  among  the  indigent  in  some 
parts  of  France,  particularly  the  sterile  mountainous 
regions  of  the  Haute  Auvergne,  from  scanty  and 
unwholesome  nourishment.  It  appears  to  originate 
more  frequently  in  winter  than  at  any  other  season 
of  the  year,  and  is  more  connnon  among  those  wlio 
live  in  the  country  than  in  towns. 
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Lupus  Is  seated  in  the  dermoid  textuio,  the 
result,  according  to  Wedl  [Rttdimetiis  of  Patho- 
logical Histology,  Syd.  Soc.  p.  383),  of  a  new  for- 
mation of  connective  tissue  radiating  from  a  point, 
and  subsequently  accompanied  with  suppuration. 
The  disease  commences  liive  a  reddish  nodule  in 
the  skin,  having  no  defined  limits,  and  soon  in- 
creases in  size.  The  section  of  one  of  these 
nodules  shows  the  tissue  of  the  coriuni  softened 
by  an  infiltrat'on,  expanded  and  succulent.  On 
minute  examination,  the  areola;  in  the  true  sub- 
stance of  the  corium  will  be  found  more  or  less 
distended,  and  filled  with  young  connective 
tissue  elements.  The  essential  nature,  therefore,  of 
what  has  been  described  as  the  "lupous  efflor- 
escence "  consists  in  a  new  formation  of  connective 
tissue  in  the  corium,  which  grows  sometimes  out- 
wards, sometimes  inwards  into  the  subjacent 
organs.  In  the  former  case  the  corium  and  epi- 
dermis are  broken  through,  and  an  ulcerated  spot 
appears,  on  whose  surface  pus  is  usually  formed, 
whilst  the  new-growth  continues  to  advance  in  the 
substance  of  the  corium.  When  the  suppurative 
process  commences  at  the  surface  of  the  corium, 
and  the  superjacent  epidermis  is  gradually  thrown 
off,  the  ulcerous  lupus  is  produced. 

On  attentively  examining  the  process  set  up 
prior  to  the  ulcerative  absorption  of  the  epidermic 
layers,  the  following  phenomena  will  be  remarked. 
In  some  point  of  the  attenuated  and  delicate  in- 
tegument investing  the  nose,  cheek,  or  lip,  a 
minute  yellowish  speck  appears,  surrounded  by  a 
reddish  halo.  The  point  of  the  skin  corresponding 
to  this  tiny  abscess  is  removed  by  absorption.  A 
mode  of  ulceration  is  at  length  established  which  is 
generally  superficial,  not  extending  beyond  the 
areolar  tissU3  of  the  derma,  and,  though  accom- 
panied with  preternatural  redness,  yet  without 
any  notable  swelling  of  surrounding  parts.  It  is 
,  characterised  by  its  ragged  edges,  on  a  level  with 
tlie  base;  by  its  pale  mammillary  surface,  whence 
issues  that  peculiar  secretion  which  rapidly  con- 
cretes on  exposure  to  the  air  into  greyish-yellow 
crusts  ;  and,  lastly,  by  its  being  the  seat  of  hot 
smarting  pain  and  occasional  pruritus.  The  crusts 
are  soon  detached,  and  fresh  ones  reproduced  to 
supply  their  place;  the  affection  creeping  on  mean- 
while with  insidious  certaint}-. 

After  having  subsisted  for  some  time  the  original 
type  of  the  disease  is  modified,  and  in  some  mea- 
sure obscured;  the  surface  acquires  a  pink  glassy 
aspect,  and  loses  the  papillary  appearance  it  origi- 
nally presented.  When  situate  in  a  part  where 
there  is  much  loose  areolar  tissue,  the  adjunct  tex- 
tures become  indurated,  condensed,  and  assume  a 
dusky  red  or  purplish  hue. 

Ulcers  of  this  kind  differ  extremely  one  from 
another  in  their  degree  of  virulence.  If  the  nose 
is  primarily  invaded,  and  particularly  the  inferior 
portion  of  the  septum,  as  frequently  happens,  the 
ulceration  advances  by  imperceptible  steps,  corrod- 
ing and  consuming  every  tissue,  muscle,  and  carti- 
lage down  to  the  very  bone,  which  at  times  par- 
ticipates in  the  devastation.  The  mutilation  thus 
produced  is  often  hideous  and  irreparable. 

Tliat  this  is  not  purely  a  local  malady  seems 
further  ascertained  from  the  obstinacy  with  which 
it  resists  topical  agents.  I  have  seen  nearly  every 
•lescription  of  stimulant  tried,  and  myself  employed 
powerful  caustics,  but  never  have  known  any  per- 
manent benefit  accrue,  unless  measures  have  been 


conjointly  taken  to  modify  the  state  of  the  system 
at  large. 

An  opinion  is  entertained  by  some  medical  men 
that  this  species  of  lupus  must  run  a  certain  course, 
or  exhaust  itself,  ere  its  career  can  be  put  a  stop  to 
by  any  method  of  art.  This  is  based,  however, 
rather  on  imperfect  truth  than  on  fundamental 
error.  When  the  disease  is  long  left  uncontrolled, 
a  morbid  habit  is  superinduced,  which  ordinary 
means  fail  to  eradicate.  But  if  measures  be  taken 
at  an  early  stage  to  alter  and  thus  amend  that 
pecxdiar  condition  of  the  sj'stem  tipon  which  the 
ulcerative  process  seems  to  depend,  or  with  which 
it  is  associated,  we  have  every  reason  to  expect 
that  that  course  will  be  materially  abridged,  and 
much  mutilation  and  disfigurement  prevented. 

Now,  the  chief  indication  is  to  invigorate  the 
system  by  a  light  nourishing  diet,  residence  in  a 
pure  dry  air,  free  out-door  exercise;  due  attention 
being  paid  to  the  state  of  the  cutaneous  exhalation 
and  the  alvine  evacuations.  Much  benefit  will  be 
derived  in  many  cases  by  substituting  for  a  stimu- 
lating animal  diet  one  composed  of  farinaceous 
articles  and  milk.  The  patient  must  strictly  ab- 
stain from  fermented  liquors;  have  occasional  re- 
course to  bathing,  particularly  sea-bathing,  should 
the  strength  permit;  the  employment  of  the  douche, 
and  to  gentle  laxatives.  Various  alterative  and 
tonic  medicines  will  each  in  its  turn,  according  to 
circumstances,  constitute  valuable  auxiliaries.  Cod- 
liver  oil  has  been  found  beneficial  when  given  in 
moderate  doses,  and  its  use  persevered  in  for  a 
length  of  time.  On  the  whole,  owing  to  the  close 
affinity  subsisting  between  this  disease  and  scro- 
fula, the  remedies  chiefly  indicated  are  the  prepa- 
rations of  iodine,  such  as  the  iodide  of  potassium 
or  of  sodium;  of  iron,  such  as  the  tincture  of 
perch loride  or  the  saccharated  carbonate;  and  the 
vegetable  tonics,  either  alone  or  conjoined  with 
mineral  acids  or  with  chloride  of  calcium. 

When  a  visible  melioration  is  perceptible  in  the 
general  condition  of  the  patient,  when  the  different 
functions  are  properly  performed,  then  is  the  fa- 
vourable time  for  resorting  to  those  topical  remedies 
which  act,  not  exactly  as  caustics,  but  as  powerful 
alteratives  of  the  organic  relations  of  the  part,  as 
modifiers  of  diseased  action.  Among  these  arsenic 
ranks  high.  Sir  E.  Home  was  in  the  practice  of 
employing  an  aqueous  solution  of  arsenious  acid. 
Dr.  Macfarlane  likewise  advocates  the  use  of  the 
arsenical  solution,  because  he  has  never  known  it 
produce  local  mischief  or  constitutional  disturbance. 
His  formula  prescribes  six  grains  to  the  ounce  of 
distilled  water.  I  can  from  experience  attest  its 
efficacy.  The  favourite  application  of  Dupuytren 
was  a  powder  consisting  of  one  part  of  arsenious  acid, 
finely  pulverised,  in  ninet3'-nine  parts  of  calomel. 
The  chloride  of  antimony  has  been  found  to  answer 
well  in  certain  cases  applied  as  follows: — The  whole 
extent  of  the  affected  part  is  to  be  touched  with  a 
pencil  imbued  with  the  chloride  ;  about  a  couple 
of  minutes  after,  the  pain  thus  produced  is  to  be 
allayed  by  laying  on  compresses  dipped  in  cold 
water.  In  this  way  the  energetic  chloride  is  at 
once  transformed  into  an  inert  subchloride.  This 
operation  is  to  be  repeated  once  every  ten  days, 
imtil  the  sore  is  cicatrised.  Mons.  Cazenave,  per- 
ceiving that  erysipelas  usually  exercised  a  healmg 
iuduence  on  sores  of  this  descripfon,  ascertamed 
that  an  analogous  action  could  be  produced  by 
means  of  biniodide  of  mercury.    He  directed  an 


ointment  compftged  of  fifteen  grammes  of  biniodide 
of  mercury,  ten  grammes  of  oil  of  almonds,  and  five 
grammes  of  prepared  lard,  to  be  laid  on  the  part 
with  a  brush.    The  application  is  followed  by  vio- 
lent pain,  beginning  in  about  ten  minutes  and  at- 
taining its  height  in  half  an  hour,  and  soon  after 
by  swelling  and  an  erysipelatous  blush,  which  last 
about  three  days.    The  remedy  thus  employed 
determines  a  local  irritant  as  well  as  general  action, 
by  which  the  ulceration  is  powerfully  modified, 
and  a  smooth  solid  cicatrix  without  loss  of  sub- 
stance or  deformity  obtained.    In  one  case  which 
lie  details,  he  found  it  necessary  to  apply  the 
ointment  fifteen  times  at  suitable  intervals. 

I  have  witnessed  an  analogous  effect  produced  by 
using  a  solution  of  half  a  drachm  of  iodine  and 
half  a  drachm  of  iodide  of  potassium  in  a  drachm  of 
glycerine.  The  beneficial  action  thence  resulting 
^yas  sustained  by  the  occasional  application  of  simple 
tincture  of  iodine  to  the  part.  (See  Report  of  Case 
in  Lancet,  vol.  ii.,  1864,  p.  152.) 

As  a  general  rule,  in  this  form  of  lupus,  caustics 
ought  to  be  applied  often  and  sparingly  Before 
resorting  to  topical  measures,  it  is  expedient  to  re- 
move the  crusts  by  means  of  emollient  poultices. 
If  there  be  much  pain  and  heat  about  the  sore, 
cold  poultices  ought  to  be  employed  till  these  sub- 
side. It  is  sometimes  advantageous  to  add  a  nar- 
cotic solution  to  the  cataplasm.  It  deserves  notice 
that  a  topical  agent  of  acknowledged  utility  in 
interrupting  the  progress  of  lupus  is  the  red-hot 
iron ;  this  often  exerts  a  most  salutary  effect  in  mo- 
difying the  nature  of  the  sore,  producing  healthy 
granulation  and  prompt  cicatrisation. 

The  stability  of  the  cure  may  be  inferred  from 
the  character  of  the  cicatrix.  When  the  new  skin 
is  soft,  free  from  tenderness,  and  nearly  of  the 
natural  colour,  it  may  be  considered  comparatively 
sound  ;  but  when  it  remains  pretematurally  red,  and 
mdurated,  or,  on  the  other  hand,  presents  a  delicate 
membranous  aspect,  like  an  arachnoid  web  traversed 
by  minute  tortuous  blood-vessels,  there  is  every 
likelihood  of  relapse.  Under  such  circumstances 
It  is  incumbent  on  the  patient  to  persevere  in  the 
use  of  the  hygienic  and  therapeutic  means  above 
pointed  out,  otherwise  the  prospect  of  a  cure  is  verv 
doubtful. 

This  disease  sometimes  yields  to  the  administra 
tion  of  internal  remedies  alone  ;  sometimes,  again 
It  .«pontaneously  gets  well.  Dr.  Triistedt,  c 
Berlin,  mentions  his  having  cured  lupus  by  meano 
'^'f  the  decoctum  Zihnamii  (a  compound  slightly 
purgative  preparation  of  sarsaparilla).  {Med.  Zeit 
I ■  Heilkunde  in  Preussen,  No.  1 1 .) 

Another  variety  of  lupus  has  been  described  by 
the  writer  a;,  erosive  ulcer  of  the  follicles  {Op.  Cil.  p. 
-32).  This  frequently  originates  like  a  catarrhal 
atrection  of  the  Schneiderian  membrane.    By  and 
by,  the  inflammation,  being, as  it  were,  concentrated 
in  one  particular  point,  leads  to  erosive  ulceration, 
which  almost  invariably  terminates  in  perforation 
ct  the  cartilaginous  septum.     The  only  circum- 
stances whereby  the  patient's  attention  is  directed 
to  the  mischief  going  on,  are  a  degree  of  tenderness 
■md  fulness  in  the  membrane,  felt  more  especiallv 
on  exposure  to  cold  air,  and  the  constant  renro- 
fluction  of  crusts  on  the  point  of  lesion.    After  a 
time,  from  cold  or  other  dctermininir  cause  some 
portion  of  the  external  surface  of  the  nose  become, 
"flamed,  and  ulcerates.    One  or  other  ala,  by  con- 
vof  n  """'"""'j'  att.icked.  Small 
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red  angry-looking  tubercles  make  their  appearance, 
and  are  speedily  converted  into  a  spreading  ulcera- 
tion.   The  ulcer  all  along  preserves  the  tubercular 
character:  the  apices  of  the  tubercles  are  more  or 
less  concealed  by  dry,  hard,  tenacious  crusts,  which 
consist  of  albumen  and  mucus.    As   the  dis- 
ease proceeds,  fresh  tubercles  are  developed,  and 
encroach  more  and  more  upon  the  integument  of 
the  upper  lip  and  cheek.    The  confines  of  the  sore 
have  a  dusky  red  hue.    This  ulceration  is  always 
attended  by  loss  of  substance,  and  the  havoc  com- 
mitted by  it  when  unrestrained  is  often  very  great. 
The  parts  ordinarily  destroyed  are  the  cartilagi- 
nous septum  and  ala.    According  to  M.  Raj-er,  it 
may  begin  externally,  and  spread  to  the  lininir 
membrane  of  the  nostrils  secondarily.    The  gums 
are  occasionally  aflfected.    The  disease  was  con- 
sidered  by  Sir  A.  Cooper  to  consist  in  ulceration 
of  the  sebaceous  follicles.     Hence,  whenever  the 
pre-existing  irritation  passes  along  from  the  in- 
ternal mucous  cryptse  to  the  external  ducts,  the 
inflammation  ere  long  set  up  induces  occlusion  of 
the  orifices,  succeeded  by  ulcerative  absorption  of 
the  follicles,  previously  atrophied  through  the  in- 
roads of  the  newly-formed  connective  tissue.  The 
papilte,  endued  with  a  higher  degree  of  sensibility 
and  seemingly  a  greater  capacity  for  resisting  the 
process  of  disorganisation,  may  now  and  then  be 
recognised  forming  little  vascular  eminences,  the 
adjacent  textures  having  been  supplanted,  so  to 
speak,  by  the  newly-formed  connective  tissue 

The  present  variety  of  corroding  ulcer  is  seldom 
met  with  before  pube«y.  It  begins,  like  other 
varieties  of  lupus,  most  frequently  between  the  ages 
of  fourteen  and  thirty  ;  rarely  after  the  fortieth 
year,  altnough  M.  Alibert  has  adduced  cases 
wliere  it  occurred  at  a  later  period  in  life  As 
with  the  former,  so  also  with  the  present  form,  the 
subjects  chiefly  predisposed  to  it  are  those  of  a  blond 
complexion,  with  light  hair  and  irides,  and  marked 
developnient  of  the  sebaceous  follicles  of  the 
nose.  The  latter  may  be  said  to  charactedse 
and  accompany  this  form  of  ulcer.  The  patient  is 
seldom  of  robust  constitution,  feels  languid,  most 
usually  suffers  from  disorder  of  the  afsimila^°ve 
functions,  and  rarely  if  ever  displays  the  clear 
and  blooming  complexion  indicative  of  health  B.r^A 
vigour. 

As  regards  the  intensity  of  its  progress,  creat 
variation  may  be  noted.  I„  one  individual  its 
course  IS  so  slow  as  to  seem  almost  stationary 
while  in  another,  it  runs  on  with  rapid  strides  ' 
In  combating  this  form  of  ulcer,  so  obstinate 
and  intractable  in  its  nature,  it  is  indispen  ab  e 
towards  restoring  a  healthy  action  that  we  shonU- 
not  only  destroy  the  morbid  habit  of  the  par  h,^> 
at  the  same  time  modify  the  organic  relations  of 
subjacent  textures  This  done,  the  lesion  vill 
spontaneously  heal.  Now,  this  twofold  obiect 
can  be  at  once  accomplished  by  cmploving  U,. 
chloride  of  zinc.  ^  .  "jj  uie 

An  cscharotic  paste  is  conveniently  obtained  hv- 
mixing  one  part  of  chloride  of  zinc  with  two  or 
three  parts  of  the  powder  of  tragacanth,  or  of  slin 
pcry-elm  bark  {Vlmusfdva),  or  the  pondered  root 
of  mnrsh  mallow,  triturated  with  a  verv  sn,ni 
quantity  of  water.    This  possesses  the  ndva, Uaai 
of  forming  a  dry  eschar,  and  leaving  a  firm  cicatW^ 
nf  er  the  separation  of  the  eschar,  which  usunllv 
takes  place  from  the  twelfth  to  the  eighteenth  dav 
During  the  above  period  no  poultice,  lotion,  or  any 
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topical  measure  is  to  be  resorted  to.  The  rule  is 
on  no  account  to  disturb  the  eschar.  I  have  found 
this  treatment  most  successful  in  tubercular  lupus, 
and  where  different  remedial  means  had  failed  in 
checking  the  disease.  Sulphate  of  zinc  has  been 
also  resorted  to  as  a  remedy  in  lupus.  For  this 
purpose,  the  dried  salt  should  be  finely  levigated  ; 
a  caustic  paste  may  be  made  by  incorporating  an 
ounce  of  the  powder  with  a  drachm  of  glycerine  ; 
and  a  caustic  ointment,  by  thoroughly  mixing 
the  same  quantity  of  the  powder  with  four  drachms 
of  lard.  (^Dispensatory  of  United  States  of  America, 
1865.) 

Mr.  Bransby  Cooper  extols  a  paste  made  with 
ten  grains  of  oxalic  acid,  two  grains  of  powdered 
opium,  and  a  sufficient  quantity  of  wheaten  flour. 
This  is  to  be  applied  in  the  same  manner  as  the 
chloride  of  zinc  ;  and  he  states,  that  he  has  found 
it  more  effectual.  The  escharotic  action  of  the 
above  compound  was  first  mentioned  to  him  by 
Mr.  Camps,  of  Fenny  Stratford  {Principles  and 
Practices  of  Surgery,  p.  39 1 ).  I  tried  it  with  one 
patient,  who  greatly  complained  of  the  pam  which 

MM. 'Recaniier,  Jules  Clcqnet,  and  Velpeau 
recommend  for  the  cure  of  lupus  the  acid  nitrate 
of  mercury,  made  by  dissolving  a  drachm  of  the 
nitrate  of  mercury  in  an  ounce  of  nitric  acid.  The 
ulcerated  surface  is  to  be  touched  with  it  by  means 
of  a  dossil  of  lint,  and  some  scrapings  of  lint, 
moistened  with  the  same  solution,  are  then  to  be 
laid  on  the  part.  This  has  been  found  an  excel- 
lent application  for  the  destruction  of  the  soft 
flabby  edges   of  unhealthy,  imperfectly  formed 
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Although  internal  remedies  are  here  of  minor 
importance,  still  the  permanence  of  cure  will  be 
confirmed  by  a  judicious  application  of  the  hygienic 
and  therapeutic  precepts  formerly  laid  down.  A 
milk  and  farinaceous  diet  by  rendering  the  blood  less 
stimulating  exerts  a  decided  influence  upon  the 
state  of  the  cutaneous  capillaries.  This  is  exem- 
plified by  the  fact,  that  nothing  tends  more  than 
such  a  diet  to  subdue  that  capillary  congestion, 
that  turgescence  of  tlie  follicles,  and  also  to  dimi- 
nish that  morbid  secretion  of  the  skm  which  may 
accompany  or  follow  this  affection. 

There  is  one  symptom  which  the  surgeon  is 
frequently  called  upon  to  treat,  as  concomitant  or 
sequela  to  the  ulcer,  namely,  a  sense  of  tenderness 
or  rawness  of  the  pituitary  membrane,  depending 
on  chronic  inflammation.  It  is  allayed  by  pro- 
tectina  the  part  against  external  impressions,  and 
especially  that  of  cold  by  plugging  the  nostrils 
with  scraped  lint,  or  the  fleecy  down  of  finely 
carded  cotton-wool.  Where  the  irritation  has 
persisted  for  a  period  of  years,  and  is  attended  with 
superficial  ulceration  or  erosion  of  the  mucous  mem- 
brane, some  astringent  lotion  ought  to  be  thrown  up 
once  or  twice  every  day.  I  have  prescribed  with 
advantage  a  liniment  made  by  incorporating  hlteeii 
grains  of  chloride  of  zinc  with  an  ounce  ot  olive  oW. 
The  morbid  surface  is  to  be  pencilled  over  with 
the  liniment  once  a  day  ;  in  the  course  of  a  lew 
weeks,  by  pursuing  this  plaii,  the  membrane  will 
be  restored  to  a  sound  condition. 

Having  now  consideved  in  detail  the  two  lead- 
ing varieties  of  lupus— namely,  the  superficial  or 
enjlhematous,  characterised  by  the  ulcerous  action 
spreading  along  the  surface,  and  the  deep  eroding, 
of  which  the  tendency  is  to  destroy  layer  after  layer, 


not  sparing  even  bony  texture  in  its  insidious 
and  destructive  career— I  shall  in  conclusion  point 
attention  to  the  so-called  lupus  with  hypertrophy. 
This  is  a  very  rare  form  of  the  disease.    Its  pecu- 
liarity consists  in  the  development  of  tubercles 
which  never  ulcerate,  but  are  often  attended  with 
notable  swelling  of  the  part  affected.    Its  exclusive 
locality  is  the  face.    The  tubercles  are  prominent, 
flattened,  of  a  fawn  colour,  united  at  the  base,  and 
sessile  on  a  surface  which,  at  first,  is  slightly 
bloated.    The  subjacent  areolar  tissue  becomes  the 
seat  of  a  fulness  which  remains  always  indolent, 
but  slowly  increases  in  size,  and  may  acquire  a 
considerable  bulk.     In  contemplating,  says  M. 
Cazenave,  an  extreme  case  of  this  nature,  one 
may  form  a  notion  of  the  hideous  deformity  which 
it   entails.      The   skin  assumes   a  violet  hue, 
passing  into  black.    The  eyes  are  hid  amid  the 
prominences  resulting  from  the  enormously  swollen 
condition  of  the  forehead  and  eyelids.    The  cheeks 
are  expanded  by  an  unsightly  turgescence  ;  the 
lips  thickened  and  eveited  so  as  to  represent  two 
smooth,  tense  cushions,  which  give  a  most  repul- 
sive aspect  to  the  individual.    Again,  on  the 
deformed  surfaces  are  seen  here  and  there  fawn- 
coloured   spots,   sometimes   slightly  prominent, 
which  are  merely  tubercles  imbedded  in  the 
hypertrophied  mass.    These  obviously  penetrate 
deeply  into  the  tissues,  and  determine  a  more  or 
less  abundant  desquamation,  showing  that  a  process 
of  destruction  is  going  on.    In  some  parts  they  are 
replaced  by  slightly    depressed  cicatrices.  Ac- 
cording to  Hons.  Cazenave  lupus  with  hypertrophy 
is  always  a  tedious  and  obstinate  malady,  and 
consequently  difficult  of  cure.    It  may  generally 
be  traced  to  a  scrofulous  taint  ;  and  is  developed 
during  the  first  and  second  cliildhood,  rarely  in  the 
adult  subject.    It  may  persist,  however,  till  an 
advanced  period  of  life.    It  is  more  common  in 
women  than  in  men,  and  among  individuals  who 
live  in  unhealthy  localities,  and  are  ill  supplied 
with  the  necessaries  of  life.    It  is  said  to  be  occa- 
sionally hereditary. 

Preparations  of  iodine  and  of  mercury  have 
been  recommended  for  the  treatment  of  lupus  with 
hypertrophy.]—  Alexander  Ure. 

[See  Baieman's  Sy7ir>psis  of  Cutaneous  Diseases, 
ed.  3rd  ;  Raycr.  Mai.  de  la  Peau,  t.  i.,  Svo.,  Pans, 
1826;  Houghton,  in  Cyclop,  of  Practical  Medicine ; 
Jacob,  in  Dublin  Hospital  Reports,  vol.  iv.  ; 
Dupuytren,  in  Legons  Orales  de  Cltmque  aiir.,  t, 
iv  p  471  ;  Neli<jan,Pract.  Treatise  on  Diseases 
of  the  Skin,  D.iblin,  1852;  Devergie,  M 
Pratique  dcs  Maladies  de  la  PeaK,  Pans  18o4  , 
nebra.  Atlas  der  Hautkranhhesten,  Lief ,  L  Lupus, 
Wien  1856  ;  Caxem,ve,Lcfous  surles  Maladiesdela 

Peau.;  Paris,  1856  ;   Gibert^  j-'^^J 
Maludic-^  de  la  Peau,  t.  i..  Paris,  1860  ;  A.  Lre. 
Diseasesofihe  Nose,in  Holmes'  Sys.  Sur^ery.vol.ui.] 
LUXATION.    (See  Dislocation.) 
MAMMA,  DISEASES  OF.    Various  cause 
conibme  to  r'ender  the  female  breast  i^ecu  larly 
liable  to  disease.    Its  situation  exposes  it  to  ire 
Tnt  variations  of  temperature,  to  PJ  ; 
finement  or  pressure  from  the  «  f,,^'^,,^^'^ 

dental  injuries   ^  - ^^^P;;^?  '  ?„  'e^  bj 
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continued  activity  and  repose,  in  which  it  is  placed 
as  an  organ  of  secretion.  (See  Cumin,  in  JEdiiib. 
Med.  and  Surg.  Jour,  vol.  xxvii.  p.  225.) 
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Injlammation  of  the  Mamma.  [Inflammation 
may  assail  either  the  subcutaneous  celhilar  tissue, 
the  submammary  cellular  tissue,  or  the  mammary 
gland  itself.    It  is  an  affection  of  frequent  occur- 
rence duriniT  lactation,  and  commonly  terminates 
in  the  formation  of  matter.    The  first  form  pre- 
sents the  characters  of  phlegmonous  inflammation 
in  general.   This  is  seldom  limited  to  its  original 
seat,  but  usually  combined  with  analogous  pro- 
cesses in  the  proper  glandular  substance.  The 
inflammation  may  be  restricted  to  the  connec- 
tive tissue  underlying  the  areola,  or  may  ex- 
tend throughout  the  mamma.     The  subareolar 
phlegmon  occurs  in  the  course  of  pregnancy  and 
lactation,  as  the  res\ilt  of  excoriations,  fissures, 
and  ulcers  of  the  nipples  ;  in  such  cases,  the 
areola  assumes  a  dusky  red,  or  livid  hue,  be- 
comes painful,  and  swollen  ;  and  if  the  inflamma- 
mation  do  not  yield  within  three  or  four  days, 
small  circumscribed  abscesses  make  their  appear- 
ance, which,  left  to  themselves,  generally  burst  in 
from  six  to  ten  days.    The  proper  subcutaneous 
phlegmon  is  mostly  a  secondary  affection,  the 
sequel  of  inflammation  of  the  mammary  gland,  of 
erysipelas,  or  of  eczema.    It  is  susceptible  of 
being  resolved,  but  generally  terminates  in  suppu- 
ration, and  even  under  favourable  circumstances 
the  duration  of  the  complaint  is  from  six  to  four- 
teen days.    The  wider  spread  the  inflammation, 
the  more  speedily  fever  sets  in,  and  the  more  vio- 
lent it  becomes.    While  the  subareolar  abscess 
rarely  exceeds  the  size  of  a  walnut,  that  of  the 
other  may  surpass  that  of  the  fist ;  the  integu- 
ment may  give  way  spontaneously  in  the  course 
of  twelve  days,  but  sometimes  not  before  the 
lapse  of  a  month.    In  order  to  ascertain  tlie  pre- 
sence of  matter,  the  surgeon  ought  to  press  the 
breast  in  the  direction  of  one  of  its  principal 
diameters.    In  doubtful  cases,  it  is  advantageous 
to  have  the  aid  of  an  assistant,  who  fixes  the 
breast  or  compresses  it  in  the  direction  of  the  pre- 
sumed abscess  ;  while  the  surgeon,  having  his 
hands  at  liberty,  can  more  readily  determine  the 
fluctuation  of  fluid.     Velpeau  witnessed  some 
cases   m   which    the    inflamed   cellular  tissue 
sloughed  fphlegmonous  or  gangrenous  erysipelas) 
and  which  Jed  to  partial  or  total  destruction  of 
the  substance  of  the  gland,  or  ended  fatally, 
typhoid  symptoms  having  supervened.  ' 

In  the  treatment  of  those  forms  of  inflamma- 
tion the  main  indication  for  the  practitioner  is  to 
procure  a  speedy  outlet  for  the  accumulating  puru- 
lent matter,  and  this  is  furthered  by  the  continued 
application  of  warm  fomentation  and  poultices. 
When  fluctuation  is  distinctly  perceptible,  a  free 
incision  should  be  made  through  the  thinnest  in- 
tegument at  the  most  dependent  part  of  the 
swelling.  In  the  instance  of  subareolar  inflam- 
mation the  mother  is  usually  compelled  to  wean 
tbe  child  on  account  of  the  sharp  pain  which  ac- 
companies the  act  of  suckling.  This  does  not 
apply  to  phlegmon  situate  elsewhere  in  the  breast 
Where  gangrene  threatens,  compresses  soaked  iri 
camphorated  spirit  ought  to  be  diligently  applied 

iJf^Tf'"''        ^'"^  coZeclive 
imue.    i  his  may  occur  as  a  primary  affection 
may  be  associated  with  inflammation  of  the  gl'an 


dular  substance,  or  of  the  subcutaneous  connective 
tissue  ;  It  occasionally  follows  caries,  and  necrosis 
ot  the  ribs,  and  empyema  or  pulmonary  abscess 
perforating  the  wall  of  the  chest.    It  is  not  con- 
fined to  pregnant  or  suckling  women.    It  is  gene- 
rally ushered  in  with  rigors,  a  sense  of  weight 
and  tension  in  the  breast,  unattended,  however, 
in  the  first  instance,  with  any  notable  redness,  or 
tenderness  on  pressure.     By-and-by,  pain  is  felt 
in  the  part,  and  in  the  instance  of  abscess  forming 
underneath  the  mamma,  the  latter,  when  com- 
pressed towards  the  wall  of  the  chest,  imparts 
the  sensation  of  resting  on  a  bladder  filled  with 
liquid.    At  this  period,  a  faint  red,  cedematous 
swelling  may  be  perceived  in  the  breast,  but  no  dis- 
tinct fluctuation  of  fluid.   The  abscess,  which  often 
attains  a  large  size,  generally  opens  in  some  point 
of  the  circumference  of  the  mamma  ;  sometimes 
instead  of  a  single  large  abscess  being  formed, 
there  are  several  of  smaller  dimensions,  and  which 
do  not  always  communicate  with  each  other.  This 
affection  may  terminate  fatally  through  pleuritis 
supervening,  through  perforation  of  the  intercostal 
muscles  and  the  pleura  with  effusion  of  pus  into 
the  cavity  of  the  pleura,  or  the  anterior  medias- 
tinum, and  lastly  through  pysemia. 

The  peculiar  resiliency  of  the  gland,  as  Mr. 
Nunn  observes,  renders  the  early  recognition  of 
an  abscess  placed  beneath  it  a  matter  of  consider- 
able difliculti',  and  the  obscurity  as  to  where  the 
pus  will  spontaneously  escape  by  no  means  simpli- 
fies the  matter.    Whenever  the  abscess  is  fully 
formed,  an  incision  ought  to  be  made  in  order  to 
evacuate  the  contents  ;  and  the  most  convenient 
situation  for  this  purpose  is  at  the  outer  and 
lower  circumference  of  the  mamma,  nnless  some 
other  pomt  presents  in  which  fluctuation  is  im- 
pending.     A  piece  of  oiled  lint  is  to  be  intro- 
duced with  m  the  wound,  and  poultices  applied. 
The  closure  of  the  cavity  of  the  abscess  will  be 
promoted  by  the  employment  of  a  suitable  com- 
pressive bandage.  (0»  Injlammalion  of  the  Breast 
p.  51.)      An    interesting    case    of    this  kind 
was  sent  to  town  to'be  under  the  writer's  care  in 
bt.  Mary  s  Hospital,  some  years  back,  by  Mr 
Harbroe,  of  Dorking.    An  unmarried  female  26 
years  of  age,  had  a  tumour  about  the  size  of 'the 
fist,  occupying  the  outer  portion  of  the  left  breast 
The  tumour  was  irregular  to  the  feel,  beins  in 
some  parts  hard,  in  others  soft  and  elastic  Slieht 
tenderness  on  pressure  was  experienced  at  a  soot 
situate  111  its  axillary  border.    In  the  upper  and 
also  in  the  lower  portion  of  the  swelling  was  an 
obscure  feeling  of  fluctuation.    The  tuniour  was 
freely  movable  over  the  pectoral  muscle,  and  not 
adherent  to  the  skin.    The  cutaneous  v;ins  were 
prominent ;  the  nipple  was  retracted  ;  slieht  l-.n 
cinating  pain  was  felt  in  the  part,  inst 
and  during  the  flow  of  the  catanienia.-'  A  Urn  d 
gland  was  perceived  in  the  axilla  about  a  fort 
nyht  before  she  came  under  my  observation  She 
was  of  a  spare  make,  and  of  a  nervous  tempera- 
ment; had  a  clear  florid  complexion  ;  her  Keneral 
health  was  and  had  been  good.    Three  years  pre 
viously  she  had  a  little  pain  and  swelliinr  in  the 
breast,  but  these  subsided.    About  a  year  preced 
ing,  the  nipple  began  to  fall  in;  nine  months  later 
the  swelling  was  observed,  and  had  rapidly  in 
creased  m  size.    After  making  a  careful  examina- 
tion of  the  tumour,  I  introduced  nn  exploratory 
trocar  through  the  tender  point  above  described 
■!■  2  ' 
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and  passed  it  inwards  for  nearly  an  inch  and  a 
half,  in  a  slanting  direction.  On  withdrawing  the 
stilet,  out  came  a  drop  of  pus.  I  next  enlarged 
the  orifice  with  a  narrow  bistoury,  and  gave  exit 
to  about  a  couple  of  drachms  of  purulent  matter. 
By  suitable  treatment,  the  abscess  healed  up,  the 
intumescence  subsided,  and  the  patient  left  the 
,  hospital  cured,  after  the  lapse  of  a  few  weeks. 
As  a  general  rule  in  the  instance  of  abscess 
situate  behind  the  gland,  care  should  be  taken  in 
pressing  out  the  purulent  matter  that  no  air  be 
allowed  to  enter,  as  is  prone  to  happen  through 
expansion  of  the  mammary  gland  on  the  pressure 
being  removed.  If  air  finds  admission,  the  pus 
becomes  decomposed,  and  induces  serious  constitu- 
tional disturbance,  as  well  as  a  persistence  of  the 
secretion  of  matter,  thus  rendering  the  case  both 
more  tedious  and  severe. 

Inflammation  of  the  Mammary  Gland.  Mastitis. 
This  is  of  frequent  occurrence  during  lactation, 
find  usually  terminates  in  the  formation  of  matter, 
varying  in  quantity  and  situation.  _  The  glandular 
abscesses  form  in  "the  adipose  cavities,  which  are 
channeled  in  the  thickness  of  the  fibrous  capsule 
of  the  glandular  mass. 

M.  Giraldes  (Man.  dela  Soc.  de  Chir.  t.  ii.  p 
198)  describes  these  as  commencing  in  shut  sacs 
and  tortuous  cavities  which  traverse  the  _  whole 
thickness  of  the  gland.  In  the  first  case  the  inflara 
nation  assails  the  cells  in  cul-de  sac,  the  pus  is  pent 
up  by  the  fibrous  bands  which  connect  the  gland  with 
the  skin.    The  cells  do  not  communicate  with  each 
other;  thus,  the  opening  of  one  cell  does  not  allow 
of  the  discharge  of  pus  contained  in  the  contiguous 
cell.  When  the  inflammation  is  seated  in  the  depth 
of  the  parenchyma  of  the  gland,  the  pus  makes  way 
round  the  inflamed  tissues,  and  reaches  before  long 
the  subcutaneous  fatty  layer  ;  it  there  forms  a  se 
cond  collection,  which  communicates  with  the  first 
by  a  canal  more  or  less  straight  or  winding.  The 
pus  is  found  mixed  with  a  certain  quantity  of  milk 
depending  on  the  rupture  of  one  or  several  of  the 
lactiferous  tubes.    Women  wjio  have  never  been 
pregnant  are  liable  to  mammary  abscesses  depend 
ing  upon  derangement  of  the  health,  gastric,  or 
uterine  disorder;  and  even  men  now  and  then  have 
abscesses  of  the  breast.] 

When  the  breast  inflames,  the  part  enlarges, 
becomes  hard  and  painful,  as  the  inflammation 
assails  each  lobule  in  an  isolated  manner,  and  by 
the  side  of  an  inflamed  lobule  may  be  found  a 
healthy  one.  The  enlargement  is  proportionally 
irregular,  and  seems  to  consist  of  one  or  more  hard 
tumours  situate  in  the  substance  of  the  part.  The 
pain  often  extends  to  the 'axillary  glands.  The 
secretion  of  milk  is  "rndually  lessened,  and  usually 
suppressed  as  the  complaint  gains  ground.  When 
the  symptoms  of  inflammation  continue  to  increase 
for  four  or  five  days,  suppuration  may  be  expected- 
unless  the  progress  of  the  inflammation  be  slow 
and  its  degree  moderate  ;  in  which  circumstances; 
resolution  may  often  be  obtained,  even  as  late  as  a 
fortnight  after  the  first  attack.  Acute  inflamma- 
tion of  the  breast  is  generally  attended  with  more 
or  less  sympathetic  inflammatory  fever.  Sir  Astley 
Cooper  describes  the  inflammation  as  adhesive  in 

the  second,  and 


the  first  stage,  suppurative  in 
ulcerative  in  the  third.  Swelling  is  followed  by 
a  blush  of  inflammation  upon  the  surface  of  the 
breast,  and  very  acute  throbbing  pain.  "  A  par- 
ticular prominence  and  smoothness  are  observed  at 


one  part  of  the  tumour,  with  a  sense  of  fluctuation 
from  the  presence  of  matter.  The  constitution  is 
also  highly  irritated,  which  is  evinced  by  the  oc- 
currence of  shivering,  succeeded  by  heat  and  pro- 
fuse perspiration.  Over  the  most  prominent  part 
of  the  swelling,  the  cuticle  separates,  ulceration 
follows  in  the  cutis,  and  the  matter  becomes  dis- 
charged through  the  aperture  thus  produced." 
{Illustrations  of  Diseases  of  the  Breast,  p.  7.) 

Women  are  most  liable  to  mammary  abscesses 
within  the  first  three  months  after  parturition;  but 
they  are  also  much  exposed  to  the  disorder  so  long 
as  they  continue  to  suckle. 

The  most  common  causes  of  mammary  abscess, 
as  enumerated  by  writers  in  general,  are — repress- 
ing the  secretion  of  milk  at  an  early  period,  mental 
disturbance,  fright,  &c.,  exposure  to  cold,  moving 
the  arms  too  much  while  the  breasts  are  large  and 
distended,  and  external  injuries.  The  causes  are 
not  always  obvious.  [M.  Nelaton  considers  that, 
in  a  majority  of  cases,  the  real  starting-point 
of  suppurative  inflammation  of  the  mamma  is  an 
excoriation  of  the  nipple,  kept  up  by  the  efibrts  of 
suction  on  the  part  of  the  infant,  and  unceasingly 
fretted  by  the  contact  of  milk  and  saliva.  Inflam- 
mation of  the  absorbents  is  set  up  ere  long,  and 
rapidly  spreads  to  the  depths  of  the  organ.  The 
course  of  the  lymphatics  accounts  for  this  par- 
ticular circumstance.  M.  Sappey  has,  in  fact, 
demonstrated  that  nearly  all  these  vessels  origi- 
nate in  the  areola,  or  in  the  nipple  itself.]  In  Sir 
Astley  Cooper's  opinion,  the  principal  Cm  se  of 
acute  inflammation  and  suppuration  of  the  breast, 
is  "  the  rush  of  blood,  which  takes  place  each 
time  the  child  is  applied  to  the  bosom,  and  which 
bv  nurses  is  called  the  draught,  and  is  the  prepa- 
ratory step  to  the  secretion  of  milk."  He  also 
adverts  to  the  frequent  exposure  of  the  bosom  in 
suckling,  and  the  active  exertions  of  the  child  in 
sucking,  as  promoting  the  origin  of  the  complaint. 
The  nurse,  he  says,  often  produces  these  abscesses 
immediately  after  the  lying-in,  by  not  putting  the 
child  soon  enough  to  the  breast,  and  by  giving 
the  mother  strong  drink.  (See  lUustratiotis  of 
Diseases  of  the  Breast,  p.  8.) 

The  matter  is  sometimes  contained  in  one  cyst, 
or  cavity — sometimes  in  several,  but  the  abscess 
generally  breaks  near  the  nipple. 

As  all  inflammations  of  the  mamma  are  attended 
with  considerable  induration,  they  should  be  care- 
fully distinguished  from  other  swellings  of  a  more 
incurable  kind.  Glandular  tumours  of  the  mamma, 
which  have  existed  a  long  while,  often  disappear 
after  the  occurrence  of  a  milk  abscess. 

Treatment  of  Mastitis.  [In  treating  this  afltec- 
tion  it  does  not  appear  that  much  advantage  is 
gained  from  even  local  abstraction  of  blood.  Warm 
fomentation,  saline  purgatives  to  unload  the  bowels, 
antimonials  to  diminish  the  impulse  of  the  heart,  and 
promote  cutaneous  secretion,  a  spare  diet,  to  abate 
the  flow  of  blood  to  the  part,  and  rest  in  tlie  re- 
cumbent posture,  are  the  principal  means  lor  tlie 
purpose  of  procuring  resolution  in  the  early  stage. 
It  is  also  recommended  to  have  the  milk,  when 
overabundant,  tenderly  sucked  out  at  proper  in- 
tcrvjils  .    •  •  X 

A  speedy  check  may  often  be  put  to  «"  "^i" 
mastitis  b/ rubbing  the  affected  o^^-yf^^'^' 
several  times  a  day,  with  warm  or!  audanum 
or  mild  ammoniacal  'j"  ^J^rts.  tha't 

made  in  the  direction  ot  tlie  i.icmen 
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IS,  frotn  above  downwards  towards  the  nipple,  by 
the  nurse,  as  she  stands  behind  the  patient,  and 
supports  the  posterior  surface  of  the  breast  with 
one  of  her  hands.    This  mode  of  treatment,  which 
is  particularly  insisted  on  by  Dr.  S.  C.  Foster  of 
New  York,  generally  exerts  a  powerful  effect  upon 
the  indurated  gland,  softening  it  in  a  short  time, 
reducing  the  swelling,  and  promoting  the  flow  of 
milk.  (Gross,  Si/stei>i  of  Surgery,  vol.  ii.  p.  1054.)] 
When  matter  cannot  be  prevented  from  form- 
ing, an  emollient  poultice  is  the  best  application ; 
or  the  surgeon  may  apply  fomentations  of  poppy 
decoction,  and  poultices  made  with  the  same  de- 
coction, mixed  with  bread,  which  last  should  be 
renewed  three  or  four  times  a  day.    In  order  to 
lessen  the  patient's  sufferings,  Sir  Astley  Cooper 
prescribes  opium  combined  with  the  liquor  am- 
monicB  acefa^is,  or  simple  saline  draughts  with  small 
doses  of  sulphate  of  magnesia.    Some  practitioners 
think  that  the  abscess  should  be  allowed  to  break 
of  itself,  unless  it  be  rather  chronic,  in  which  case  it 
may  be  opened  in  a  depending  part  with  a  lancet. 
Much  difference  of  opinion  prevails  respecting  the 
practice  of  opening  abscesses  of  the  breast.  Sub- 
jomed  are  Sir  Astley  Cooper's  directions : — "  If 
(says  he)  the  abscess  be  quick  in  its  progress,  if  it 
be  placed  on  the  anterior  surface  of  the  breast,  and 
if  the  sufferings  which  it  occasions  are  not  exces- 
sively severe,  it  is  best  to  leave  it  to  its  natural 
course.    But  if,  on  the  contrary,  the  abscess  in  its 
commencement  be  very  deeply  placed,  if  its  pro- 
gress be  tedious,  if  the  local  sufferings  be  exces- 
sively severe,  if  there  be  a  high  degree  of  irritative 
fever,  and  the  patient  suffer  from  profuse  perspira- 
tion, and  want  of  rest,  much  time  is  saved  and  pain 
avoided,  by  discharging  the  matter  with  a  lancet." 
(See  Illustrations  ofDis.  of  the  Breast,  p.  10.)  The 
same  experienced  surgeon  disapproves,  however,  of 
introducing  the  lancet  through  a  thick  covering  of 
the  abscess,  as  the  opening  will  not  procure  a  free 
discharge  of  the  matter,  but  will  heal  by  adhesion, 
atter  which  the  accumulation  of  matter  will  con- 
tinue.  The  opening,  he  says,-8houId  be  made  where 
the  matter  is  most  superficial,  and  the  fluctuation 
13  distinct,  and  its  size  should  be  in  proportion  to 
Its  depth. 

[According  to  Mr.  Syme,  the  cavity  of  the 
abscess  generally  heals  sooner  when  evacuation 
ot  the  matter  is  not  hastened  by  using  the  knife 
before  the  suppuration  is  so  far  completed,  that  the 
thin  superadjacent  integuments  project  or  point. 
VV  hen  the  process  is  thus  far  advanced,  a  free  in- 
cision should  be  made,  since  it  will  not  then  delay 
the  subsequent  process  of  cure,  but  accelerate  it  by 
preventing  extensive  ulceration,  sloughing,  or  the 
lormatinn  of  sinuses.    {Princ.  of  Surqery,  p.  274.) 

Should  smuses  form,  resort  may  be  had  to  the 
plan  recommended  by  Dr.  Foster,  which  consists 
simply  in  the  application  of  compressed  sponge, 
conhned  by  means  of  an  appropriate  bandage 
aided  by  a  suitable  diet,  and  attention  to  the 
S'"    •^!'=,'P°"g''.  of  dirt,  perfectly  soft, 

elastic,  and  large  enough  to  cover  the  entire 
breast,  is  thoroughly  dried,  and  then  eff-ctua  „ 
compressed  by  keeping  it  'for  twenty-four  hours 
under  a  heavy  weight,  a,,  f„r  example,  a  cominm 
letter-copying  press.    Thus  prepared,  t  is  bonn 
upon  the  affected  organ  over  a  piece  f  pa te.U  li  t 

roller  passed  several  times  round  the  chest  above 

wUh  t  7.  ''r^'-  "otura  ed 

with  tepid  water,  which  h.«  the  effect  of  expand- 
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mg  It  towards  the  diseased  structures,  pressing  the 
walls  of  the  sinuses  together,  and  at  the  same  time 
forcing  out  their  contents  and  absorbing  them. 
The  sponge  is  changed  once  in  the  twenty-four 
hours.  A  little  pain  generally  attends  the  first 
application,  but  this  usually  disappears  in  fifteen 
or  twenty  minutes,  and  does  not  recur  afterwards. 
The  improvement  under  this  treatment  is  most 
rapid,  the  worst  cases  generally  recovering  in  a 
few  weeks.  The  organ  after  recovery  may  be 
allowed  to  remain  inactive,  or  suckling  may  be  re- 
sumed,  if  it  should  be  deemed  necessary.  {Gross, 
System  of  Surgery,  vol.  ii.  p.  1056.) 

^  When  the  cavity  of  the  abscess  begins  to  be 
filled  up  with  granulations,  the  poultice  may  be  left 
off,  and  superficial  dressings  applied,  followed  by 
stimulant  lotions. 

For  dispersing  the  considerable  induration, 
which  sometimes  continues  a  long  while  after  the 
abscess  has  been  cured,  the  most  effectual  plans 
are  moderate  compression,  friction  with  campho- 
rated mercurial  ointment,  the  iodine  ointment,  or 
the  soap  liniment,  with      of  the  tinct.  iodine  to 
each  ounce  of  it,  and  the  occasional  exhibition  of  pur- 
gative medicines,  with  tonics,  or  the  compound  calo- 
mel pill,  according  to  the  state  of  the  constitution.] 
If  the  abscess  be  small.  Sir  Astley  Cooper 
allowed  the  child  to  suck  the  affected  breast  as  well 
as  the  other;  but  if  much  of  the  mamma  be  in 
volved  in  the  disease,  he  lets  the  infant  suck  tht 
other  breast,  and  directs  the  mother  to  draw  the 
other  herself  by  means  of  the  glass  tube  con- 
structed for  the  purpose.    As  a  general  rule,  it  is 
advisable  not  to  let  the  infant  suck  the  suppurat- 
ing breast,  on  account  of  the  possibility  of  the  ab- 
scess communicating  with  one  or  more  lactiferous 
ducts.     Indeed,  if  the  abscess  be  large,  it  will 
generally  be  necessary  to  remove  the  child  from 
the  breast,  and,  as  Mr.  Earle  remarks,  in  some 
cases  from  both  breasts,  "  as  the  flow  of  milk,  in- 
duced by  t,>e  suckling  at  the  sound  breast,  induces 
a  sympathetic  determination  to  the  other."  When 
the  abscess  is  less  extensive,  however,  he  approves 
of  the  trial  of  other  means,  as  those  of  keeping  a 
free  outlet  for  the  matter,  and  brisk  purging,  in 
order  to  lessen  the  secretion  of  pus.    When  the 
child  IS  prevented  from  sucking  by  excoriations,  or 
ulcers  of  the  nipple,  the  milk  accumulates  in  laree 
quantity,  and  inflammation  is  excited.    Here  Sir 
Astley  also  recommended  the  breast  to  be  drawn 
but  considered  that  the  sooner  the  child  can  b« 
restored  to  it,  the  better.    A  simple  mode  of 
drawing  the  breasts  is  to  procure  a  wide-mouthed 
gooseberry  bottle,  and  expel  the  air  from  it  hv 
immersing  it  in  hot  water.    When  applied  to  the 
breast,  a  vacuum  is  formed,  and  the  milk  flows 
abundantly  ;  or  an  exhausting  bottle  of  caout 
chouc  may  be  used.    {Earle,  m  Lond.  Med.  Ga~ 
vol.  X.  p.  153.)  — 

[An  interesting  example  of  a  deep  narrow  sinus  in 
«  ^-irgin  breast,  which  apparently  had  been  caused 
by  the  egress  of  pus  from  an  abscess  placed  below  tho 
gland    came  under  the   writer's  observation  in 
St.  Mary  s  Hospital.    The  patient  was  a  maid 
servant,  aged  17.   Tho  right  breast  was  swollen 
and  tender  ;  there  was  a  small  opening  midway 
between  the  nipple  and  border  of  the  gland  which 
gave  exit  to  a  small  quantity  of  purulent  discharire 
about  five  weeks  previously  she  had  a  swelling  of 
the  face;  after  the  lapse  of  a  month,  the  face  reco 
vcrcd  its  natiiral  appearance,  but  shoulder  and  arm 
were  attacked  m  the  same  manner.    The  swclli i  g 
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gradually  spread  to  the  breast,  accompanied  with 
darting  pains,  sickness,  and  shivering.    The  pa- 
tient mentioned  that  she  had  been  to  another  hos- 
pital, where  her  breast  was  bandaged;  after  which 
she  was  discharged.    However,  the  pain  and  swell- 
ing went  on  increasing  until  the  day  preceding  her 
admission  into  St.  Mary's  Hospital,  when  the  ab- 
scess burst.    She  had  missed  her  two  last  cata- 
menial  periods  ;  her  bowels  were  irregular,  and 
she  bad  been  badly  fed,  and  oveiworked — was,  in 
short,  out  of  health.    On  examining  the  opening 
with  the  probe,  a  deep  sinus  was  found  extending 
apparently  under  the  breast  to  a  considerable  dis- 
tance up,  and  towards  the  arm.    This  was  dilated 
by  means  of  a  long  narrow  probe-pointed  bistoury 
and  poultices  applied.    In  the  course  of  a  fortnight 
it  was  injected  with  a  dilute  solution  of  sulphate 
of  zinc;  but  not  after  the  lapse  of  ten  days  showing 
any  disposition  to  heal,  it  was  laid  freely  open, and 
got  well  presently.] 

Mr.  Key's  practice  was  to  trace  the  course  of 
all  the  numerous  sinuses,  and  lay  them  open,  and 
he  asserts  that  unless  this  be  done  with  respect  to 
every  one  of  them,  the  cure  cannot  be  accom- 
plished. If  he  found  any  two  sinuses  running  in 
such  directions,  that  when  fully  opened  they  left 
a  small  part  of  the  mamma  in  a  pendulous  state, 
he  removed  such  part  entirely.  As  the  sinuses 
are  filled  with  fungus,  their  continuations  present 
no  visible  cavity,  and  can  only  be  detected  by  the 
greater  softness  of  parts  of  the  wound,  where,  on 
breaking  down  the  fungus,  the  orifice  of  the  col- 
lateral sinus  may  be  found.  Mr.  Hey  has  found 
that,  even  in  the  most  unfavourable  subjects,  the 
wounds  heal  quickly,  and  the  natural  shape  of  the 
bre.ist  is  preserved. 

The  foregoing  treatment,  it  must  be  confessed, 


'gomg  ireaiuienL,  ii  muav  uc  uuiiicoovu,  - 
and  if  milder  measures  will  answer,  I  symptoms 


advantage  can  result  from  the  division  of  the  sinus. 

{Illuslrations  of  Dis.  of  the  Breast,  p.  11.) 

[The  breast  is  liable  to  chronic  abscesses, 
the  formation  of  which  is  sometimes  so  slow  and 
free  from  pain  that  the  cases  are  mistaken  for  solid 
fleshy  tumours.  Tlie  treatment  consists  in  letting 
out  the  matter,  and  giving  such  medicines  as  shall 
regulate  the  secretions,  and  improve  the  general 
health.  To  the  tumour  itself  the  counter-stimulant 
embrocation  recommended  bj'  Sir  B.  C.  Brodie 
may  be  applied  (l^^  Sp.  CampUorm,  Sp.  Vini  Te- 
niuor  aa  §iijss.,  Liq.  Plumhi  Diac.  3j.  M.  Fial  em- 
brocatio)  ;  a  piece  of  flannel  once  folded  is  to  be 
soaked  in  this,  laid  on  the  part,  and  renewed  six  or 
eight  times  day  and  night  until  the  skin  is  in- 
flamed, left  off  for  three  days  and  resumed.] 

Sometimes,  when  the  swelling  is  opened,  a  con- 
siderable quantity  of  milk  is  discharged :  in  this 
case.  Sir  A.  Cooper  recominends  a  sponge  tent  to 
be  introduced  into  the  puncture,  by  which  means 
the  adhesive  inflammation  and  obliteration  of  the 
cavity  will  be  produced. 

Mr.  Hey  describes  a  very  deep-seated  abscess 
of  the  breast,  not  of  frequent  occurrence,  and  not 
confined  to  pregnant  or  suckling  women.  Its 
situation  renders  all  superficial  applications  inef- 
fectual. The  inflammatory  stage  is  tedious  ;  and 
when  the  matter  has  made  its  way  outwards,  the 
discharge  continues,  and  there  is  no  tendency  to 
healing.  Sometimes  the  matter  lodges  behind  the 
mamma,  as  well  as  in  the  substance  of  the  gland, 
and  breaks  out  in  different  places,  the  intermediate 
parts  of  tlie  breast  feeling  as  if  affected  with  a 
scirrhous  hardness.  Numerous  sinuses  run  in  dif- 
ferent directions,  and,  when  opened,  a  soft  purple 
fungus  appears  within  them.  The  disease  goes 
on  in  this  state  for  a  long  while,  keeping  up  hectic 
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they  should  be  preferred.  Instead  of  laying  all 
the  sinuses  open,  Sir  Astley  Cooper  injected  them 
with  a  lotion  composed  of  rosewater  and  two  or 
three  drops  of  strong  sulphuric  acid  to  each  ounce 
of  it,  folded  Imen,  wet  with  the  same  application, 
being  also  laid  over  the  breast. 

[Dr.  Byford,of  Chicago,  extols  injection  of  iodine. 
This  is  done  by  inserting  a  soft  flexible  catheter 
to  the  bottom  of  the  tortuous  canal,  and  throwing 
the  injection  through  it  so  as  to  apply  it  without 
dilution  to  the  bottom  of  the  fistula.  This  favours 
the  shallowing  instead  of  the  narrowing  of  the 
cavity.    {CMcaffo  Med.  Exam.,  Qepi.  1860.) 

Benefit  will,  occasionally,  be  derived  fiom  cover- 
ing the  surface  where  the  fistulous  openings  are 
whh  a  layer  of  compound  mercurial  cerate  spread 
on  lint,  and  applying  over  this  a  bandage,  in  order 
to  maintain  a  moderate  amount  of  pressure.  1  his 
determines  redness  and  smarting  of  the  integu- 
ment, followed  by  shedding  of  the  cuticle. 

A  case  of  deep  purulent  sinuses  in  the  mamma 
of  five  months'  standing  was  cured  in  thirteen  days, 
by  simply  preventing  the  play  of  the  pectoral 
muscle.  The  patient  was  a  delicate-looking  young 
woman  from  the  country,  who  came  under  the 
writer's  care  in  St.  Mary's  Hospital  iLancet,  March 
14,  180-3,  p.  296).]  ,  ^  . 

When  a  deep-seated  abscess  forms  between  the 
ribs  and  the  posterior  surface  of  the  breast,  and 
bursts,  so  as  to  be  attended  with  a  sinus,  and  a 
tedious  exfoliation  of  the  ribs.  Sir  Astley  Cooper 
considered  the  injection  of  diluted  acids  the  best 
practice;  for,  unless  the  _dead  bone  be  loose,  no 


The  curative  means  for  sore  nipples  are  various. 
Abrasions  may  be  covered  with  starch,  and  muci- 
lage of  quince-seed.    When  the  cracks  are  deep, 
they  ought  to  be  closed  by  pressing  their  edges 
together,  and  covering  with  collodion  in  a  thick 
and  wide  coat.    When  ulceration  exists  it  will 
be  acute  or  chronic.    Sir  Astley  Cooper  recom- 
mended a  solution  of  a  drachm  of  borax  in  three 
ounces  and  a  half  of  water  and  half  an  ounce  _ot 
spirit  of  wine.  [A  beneficial  application  >s  pencil- 
linc  the  chapped  surface  with  a  solution  of  hydrate 
of  potash.    A  scruple  of  hydrate  of  potash  is  to  be 
dissolved  in  four  ounces  of  water  ;  and  a  piece  of 
lint  moistened  with  this     to  be  placed  on  the  part 
twice  a  day;  when  it  gets  dry,  the  surface  may  be 
cleansed  with  a  sponge  dipped  in  water,  frequently 
renewed.    Glycerine,  with  tannin,  tincture  of 
catechu,  and  alnm,  will  all  be  found  useful  app h- 
cations.  Should  the  ulcer  become  indolent,  st  o  g 
astringents  and  stimulants  are  required  A  sk  Ifu 
use  of\he  sulphate  of  copper  '^"d  'iitrate  of  h 
will  shorten  the  course  ot  these  uke.s.  T-  ''^ 
applied  solid  to  the  surface,  once  in  eight  da}  s  » 
excellent.    In  the  interval  the  Bore  may  be  d  e^ed 
with  tannin  or  alum.    See  Paper  by  ^■■J  f  ''' 
of  Chicago,  Med.  En  I860.)  See  Nipw-eJ 

Galactocdc,  the  "^'^'^''^Sin'roTtl^ 
Sir  Astley  Cooper.  [This  implies  a  °  ^"^ 

breast  d;pendiiig  on  the  """^'"X  to  Scan- 
quantity  of  milk  and  0-=-^;;  ^^^^L  milk 


caused  by  distension  of  an  obstructed  lactiferous 
duct  or  sinus,  and  this  cavity  is  either  completely 
closed,  or  is  in  communication  vvith  some  of  the 
lactiferous  tubes  more  or  less  dilated.  If  the  com- 
plaint is  of  short  standing,  the  contents  are  usually 
milk  ;  otherwise  it  may  contain  a  quantity  of  epi- 
thelial cells.  The  adjacent  glandular  structure  is 
either  somewhat  condensed  or  wasted. 

The  second  form  of  this  kind  of  swelling  de- 
pends on  rupture  of  one  or  more  lactiferous  tubes, 
whereby  the  milk  elTused  into  the  cellular  tissue 
accumulates  in  larger  or  smaller  cavities,  becomes 
gradually  inspissated,  and  in  general  induces  sup- 
purative inflammation  of  the  adjoining  glandular 
structure. 

The  first  form  is  usually  unpainful,  comes  on 
during  or  soon  after  lactation,  may  attain  the  size 
of  the  list,  is  attended  with  fluctuation,  but  is  very 
different  from  an  abscess,  and  should  never  be  con- 
founded with  it.  To  avoid  error  in  diagnosis  a  tine 
trocar  may  be  introduced,  through  thetube  of  which 
a  liquid  will  be  evacuated  possessing  the  characters 
of  milk. 

The  second  form  supervenes  after  sudden  inter- 
ruption to  the  flow  of  milk,  accompanied  with  vio- 
lent pain  and  fever.  There  speedily  forms  in  some 
part  of  the  breast  a  circumscribed,uneven,  nodulated 
swelling;  the  overlying  integument  becomes  tense, 
and  of  a  dark  red  colour,  and  in  a  few  days  shows 
several  fluctuating  points,  which  when  opened  emit 
milky  fluid.  There  presently  follows  suppuration 
of  the  glandular  texture,  ulceration  frequently  takes 
place,  and  milk  and  pus  are  discharged  together 
through  one  or  more  apertures.  The  result  is,  when 
the  infant  sucks,  the  nutritious  food  is  either  lost,  or 
else  deteriorated  in  quantity  by  admixture  with  pus.] 
The  following  treatment  was  advised  by  Sir  A. 
Cooper  : — If  the  chdd  can  be  weaned,  a  simple 
puncture  will  suffice;  but  if  suckling  be  continued 
a  larger  opening  must  be  made,  and  the  milk  suf- 
fered to  escape  through  it  whilst  the  infant  is 
sucking.  Relief  may  thus  be  obtained,  until  the 
child  is  weaned,  and  the  secretion  of  milk  has 
been  stopped  by  means  of  laxatives,  such  as  the 
combination  of  sulphate  and  carbonate  of  mag- 
nesia. {Illustrations  of  Bis.  of  the  Breast,  p. 
16.)  It  will  sometimes  be  e.xpedient,  alter 'the 
incision  has  been  made,  to  apply  a  suitable  compres- 
sive bandage,  and  to  inject  the  cavity  daily,  first 
with  tepid  water,  and  subsequently  with  solutions 
of  nitrate  of  silver,  or  of  alum,  or  with  diluted  tinc- 
ture of  iodine.  Otherwise  the  suppuration,  if  al- 
lowed to  persist,  will  necessarily  weaken  the  patient. 

[Scarpa  has  recorded  a  curious  example  of  lacteal 
tumor,  where  not  less  than  ten  pounds  of  pure 
milk  were  at  once  evacuated.  A  countrywoman, 
20  years  of  age,  of  small  stature,  of  robust  consti- 
tution, and  in  whom  the  breasts  were  naturally 
large,  observed,  ten  days  after  a  second  confine- 
ment, a  swelling  in  the  left  axillary  region.  This 
gradually  spread  to  the  breast,  which,  in  less  than 
two  months,  enlarged  till  it  had  acquired  a  circuin- 
Jercnceof  tliirty-fnir  inches;  and  when  the  woman 
was  seated,  the  mamma  was  so  clonirated  that  ii 
rested  upon  the  left  thigh.  By  puiicturiiig  the 
axilla  with  a  trocar,  vent  was  given  to  the  above 
mentioned  quantity  of  milk.    The  patient  cventu- 

&rr?3:)j^'''"'''  ^"'«-'» 

The  morbid  dilatation  of  a  lactiferous  tube  is 
obaorved  by  Dr.  Cumin  to  approach  sonK-wh'u 


MAMMA,  DISEASES  OF.  •  8f§ 

to  the  natural  structure  of  the  mamma  of  one 
species  of  goat,  of  which  there  is  a  preparation  in 
Dr.  William  Hunter's  Museum.  In  this  animal 
the  nipple  forms  but  one  large  tube  about  the  size 
of  the  finger,  and  an  inch  and  a  halt  in  length. 
This  tube  enlarges  into  a  bag,  capable  of  contain- 
ing an  orange;  and  on  the  sides  of  the  bag  a  great 
many  short  thick  tubes  open.  (See  Edinb.  Med. 
and  Surgical  Journ.,  vol.  xxvii.  p.  226.) 


[Ci/stsof  the  Breast ocmv  ihdependeiitly,  or  are 
associated  with  tumors  both  benign  and  malig- 
nant. The  cysts  are  developed — 1,  in  the  cellular 
tissue  which  surrounds  the  mamma  ;  2,  between 
the  lobules  ;  3,  in  the  parenchyma  of  the  gland  ; 
4,  in  the  acini  obliterated  at  their  orifice  ;  5,  in 
the  dilatation  of  a  lactiferous  duct ;  6,  lastly,  be- 
tween the  mamma  and  thorax  (  Velpeau). 

The  cysts  are  unilocular  or  multilocular  ;  the 
liquid  which  they  contain  is  sometimes  serous  and 
limpid  (serous  cysts),  sometimes  reddish  or  brown 
(sero  sanguinolent  cysts),  sumetimes  glairy  or 
mucous  (sero-mucous  cysts).  Occasionally  fat, 
sebaceous  matter,  or  even  hair,  has  been  found 
within  maramaiy  cysts. 

The  cysts  form  vacuities  in  the  connective 
stroma  of  the  glandular  tissue.  The  serous  cysts 
are  lined  with  a  fibrinous  layer  ;  the  sero-san- 
guinolent  have  smooth  walls.  In  a  case  of  the  latter 
description,  a  ha;matic  cyst,  occurring  in  a  patient 
in  St.  Mary's  Hospital,  the  cyst-wall  was  thin,  of 
a  brownish-red  hue,  like  the  inner  lining  of  the 
heart,  seemingly  about  the  size  of  a  walnut.  The 
cyst  membrane  was  smooth,  and  consisted  of  two 
parts  ;  an  inner  thin  lining  of  an  amorphous  and 
granular  character,  showing  no  appearance  of  cell- 
tormat.on,  and  closely  resembling  the  membrane' of 
a  hydatid  cyst.  It  did  not,  however,  present  a  se- 
ries of  lamiuffi  as  that  does.  The  bulk  of  the  cyst- wall 
consisted  of  fusiform  fibre-cells,  the  whole  inter- 
speraed  with  oily  matter.  In  a  case  observed  by 
M.  Velpeau,^the  walls  of  the  cyst  were  converted 
nito  a  very  flexible  calcareous  lamina,  intimately 
adherent  to  the  tissues. 

The  multilocular  cysts  are  constituted  by 
pouches,  which  do  not  communicate  one  with  an- 
other, and  are  separated  by  particions  of  variable 
thickness.  They  arise  from  difi'erent  parts  of  the 
breast;  when  of  rapid  growth,  and  of  considerable 
size,  they  induce  interstitial  absorption  of  the  glan- 
dular substance,  so  that  scarcely  a  trace  remains 
The  tissues  which  surround  the  cysts  are  dense' 
as  If  compressed  by  the  progressive  development' 
Ihe  skill  IS  seldom  discoloured  till  the  growth  has 
attained  some  size. 

Their  origin  has  been  sometimes  traced  to  ex- 
ternal violence,  and  extravasation  of  blood.  It 
iias  also  been  referred  to  catamenial  disorder  but 
in  nine  cases  observed  by  Scanzoni  {op.  cit.  p. 
556'),  the  women  menstruated  regularly,  and  v.'ere 
unable  to  assign  any  cause  for  the  adventitious  for- 
mation. They  occur,  though  rarely,  in  the  male 
breast.  For  example,  a  case  of  cystic  tumor  of 
the  right  breast  of  a  man  aged  Gl  years,  as  large 
as  an  orange,  is  reported  in  the  Lancet  for  1061. 
The  skill  over  it  was  slightly  discoloured.  The 
growth  was  of  nine  years'  standing.  It  was  re- 
moved by  Mr.  Gowllaiul,at  the  London  Hospital 
and  the  patient  recovered.  ' 

The  patients,  in  general,  perceive  at  the  outset 
a  small,  hard  movable,  painless  swelling.  This 
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gradually  enlarges,  and  if  not  deeply  seated,  and 
containing  merely  thin  fluid,  becomes  fluctuant. 
If  the  cyst  is  nmltilocular,  the  tumour  presents 
an  irregular  nodulated  aspect,  somewhat  resembling 
encephaloid.  The  surrounding  tissues  become 
indurated  ;  the  patient  experiences  now  and  then 
slight  dragging  and  darting  pain  in  the  part,  which 
disappears  for  a  while,  and  recurs  when  the  growth 
has  increased  in  size,  but  she  is  chiefly  incommoded 
by  the  weight.  It  is  true  that  single  cysts  seldom 
grow  larger  than  an  apricot.  Marini,  however, 
■witnessed  an  instance  in  which  the  cyst  contained 
nine  pounds  of  liquid  ( Virchoto  Handbuch,  von 
Veil,  p.  389).  Multilocular  cysts  often  attain  a 
considerable  volume,  and  may  eventually  ulcerate 
on  the  surface,  from  interstitial  absorption  of  the 
tegumentary  covering. 

Tumors  of  this  kind  may  be  distinguished 
from  carcinomatous,  by  their  being  little  disposed 
to  adhere  to  the  skin,  by  the  nipple  and  adjacent 
glands  remaining  unaltered,  and  by  the  genera! 
health  continuing  imdisturbed.  In  order  to  dis- 
cover fluctuation,  a  ready  method  is  to  seize  the 
tumor  by  one  of  its  diameters  between  the  thumb 
and  middle  finger  of  the  left  hand,  pressure  is 
then  to  be  made  upon  the  two  extremities  of  this 
diameter,  so  as  to  render  the  tumor  more  promi- 
nent, and  by  applying  the  pulp  of  the  forefinger  of 
the  right  hand  on  the  culminating  part  of  the  tumor, 
the  presence  of  fluid  may  be  perceived.  For  more 
exact  diagnosis,  resort  may  be  had  to  exploratory 
puncture ;  again,  where  the  tumor  is  prominent  and 
filled  with  limpid  serous  fluid,  it  will  possibly  appear 
translucent  when  placed  between  the  eye  and  a 
candle  in  a  dark  chamber,  like  a  hydrocele. 
M.  Velpeau  had  recourse  to  this  means  of 
diagnosis  in  the  case.of  a  young  man,  IS  years  of  age, 
in  whom  a  tumor  of  large  size  occupied  the  whole 
mammary  region,  and  extended  towards  the  axilla. 

The  treatment  of  simple  cysts  resolves  itself 
into  puncturing  with  a  trocar,  withdrawing  the 
fluid  through  the  canula,  and  injecting  a  solution 
of  iodine  (tincture  of  iodine  one  part,  water  two 
parts),  or  else  applying  a  blister  over  the  part,  so 
as  to  set  up  adhesive  inflammation.  Compression 
of  the  breast  is  advantageous  after  using  the  injec- 
tion. If  the  walls  are  unusually  thick,  a  free  in. 
cision  may  be  made,  and  oiled  lint  introduced  into 
the  cavity,  which  may  be  subsequently  pencilled 
over  with  nitrate  of  silver,  in  order  to  destroy  the 
secreting  surface.  Ponderous  multilocular  cysts  are 
to  be  got  rid  of  only  by  complete  extirpation, 
the  operation  being  performed  to  relieve  the 
patient  from  its  inconvenience,  and  to  satisfy  her 
mind.  Indeed,  the  extirpation  of  tumors  of  this 
description  is  not  really  called  for,  except  when 
they  are  bulky  and  progressively  increasing,  the  seat 
of  constant  uneasiness,  or  when,  as  Sir  B.  Brodie 
observes,  they  have  reached  that  stage  in  which  it 
is  evident  that  spreading  ulceration,  sloughing, 
and  hreraorrhage — the  usual  results  of  an  ulcer  oc- 
curring in  a  diseased  structure — mustensue,and  that 
no  remedy  is  likely  to  be  of  any  service  to  the 
patient  except  the  removal  of  the  affected  parts.] 


The  Hydaltd  Tumor  of  the  Breast,  of  Sir  A. 
Cooper.  [The  objective  symptoms  are  the  presence 
of  a  sacculated  swelling,  which  is  elastic  to  the 
touch,  and  of  a  peculiar  consistency  and  form,  and 
■which  contains  ecclmiococci.  One  of  the  most  impor- 


tant signs  for  the  diagnosis  is  furnished  in  cerlaln 
cases  by  percussion.  M.  Piorry  was  the  first  to  call 
attention  to  a  sensation  which  is  felt  by  the  finger 
employed  in  percussion,  or  the  hand,  when  press- 
ing the  swelling,  a  sort  of  vibration  or  trembling 
(Jrcmissement'),  which  resembles  the  ching  of  a 
repeater,  or  a  spring-sofa,  in  the  finger  that  taps  it. 
According   to  Kuchenmeister  {^Parasites  of  the 
Human  Body,  vol.  i.,  p.  225,  Syd.  Ed.),  the  hydatid 
trembling  can  only  occur  when  several  gelatinous 
tremulous  cysts  are  in  any  way  set  in  motion.  The 
affection  originates  in  the  introduction  and  deve- 
lopment of  the  parasitic  ova.  (See  Hydatids.)  The 
affection  is  comparatively  rare.  Mr,  Birkett  records, 
in  his  work  on  Diseases  of  the  Breast,  an  instance  of 
a  woman,  aged  fifty-one,  the  subject  of  an  hydatid 
cyst  in  the  left  breast  for  six  years,  and  which 
on  removal  gave  all  the  true  characters  by  which  a 
hydatid  is  known.  A  case  is  detailed  in  the  Lancet 
( Nov.  23,  ]  861),  which  had  been  under  the  care  of 
Mr.  Mitchell  Henry  in  Middlesex  Hospital,  of  true 
hydatid  cysts,  developed  in  the  left  breast  of  a 
woman  twenty-eight  years  of  age,  who  when  a 
child  had  been  subject  to  tapeworm.     She  had 
been  troubled  with  the  affection  for  five  years. 
The  tumor  had  progressively  increased  in  size, 
and  gave  a  good  deal  of  pain  of  a  lancinating  cha- 
racter.   It  was  about  as  large  as  a  medium-sized 
orange,  had  an  indistinct  feeling  of  fluctuation,  and 
was  freely  movable.     There  were  two  enlarged 
and  slightly  indurated  glands  in  the  axilla.  On 
incising  the  tumor,  after  extirpation,  about  half 
an  ounce  of  slightly  opalescent  transparent  fluid 
escaped,  together  with  a  hydatid  the  sizet  of  a 
walnut,  as  from  a  sac,  to  the  inner  surface  of  which  . 
a  large  number  of  smaller  ones  were  attached.  The 
walls  of  the  cyst  were  much  thickened.  Numerous 
and  well-developed  ecchinococci  were  revealed  on 
microscopic  examination.    The  patient  recovered. 

In  the  instances  recorded  by  De  Haen  and  Las- 
sus,  the  cyst  contained  both  serosity,  and  several 
hydatids.  Graefe  has  published  the  particulars  of 
a  case  in  which  the  tumor  was  deeply  seated  under 
the  pectoralis  major  muscle  ;  it  was  the  size  ol  a 
hen's  egg,  and  the  seat  of  intolerable  pain.  The 
patient  was  an  unmarried  female,  twenty'-five  years 
of  age.  A  complete  cure  followed  two  months  after 
the  operation  {Joum.  des  Progres,  t.  viii.,  p.  255). 
Spontaneous  cure  has  been  known  to  result  from 
the  tumor  bursting,  and  when  once  got  rid  of, 
relapses  are  rare.  By  way  of  treatment,  it  has  been 
proposed  to  employ  the  galvanic  acapuncture,  and 
also  incision  followed  by  the  use  of  irritant  injec- 
tions- but,  on  the  whole,  the  most  satisfactory  course 
is  extirpation,  especially  when  the  affection  is  a 
source  of  distress  and  uneasiness  to  the  patient.] 

Simple  arnnic  Tumor  of  the  Breast.  [Under 
this  head  may  be  included  tumors  which  form  m 
different  parts  of  the  breast,  and  which  show  no 
signs  of  malignancy.  An  ordinary  form  .s  that 
termed  'adenoid'  by  M.  Velpeau  and  by  M. 
Lebert  'partial  hypertrophy  of  the  glandular 
structure.'  This  kind  of  tumor  is  prmc.H  i 
met  with  at  the  circumference  of  the  gland  in 
persons  of  healthy  appearance.  Its  ' 
from  that  of  a  filbert  to  that  of  a  ^1^^'^^;^^;^ 
When  examined  with  a  light  ?  '^^^^ 

peculiar  and  irregular  surface,  not  so  '"d"ra^^^^^ 
that  attendant  upon  scirrhus,  nor  yet  possessmg  the 


elasticity  which  characterizes  the  encephaloid  tu- 
mor. In  some  cases  both  breasts  are  similarly 
affected.  It  is  generally  met  with,  as  Sir  A. 
Cooper  states,  in  persons  from  17  to  30  years  of 
age,  but  may  be  developed  at  any  period  of  life. 
A  section  of  the  tumor  appears  lobulated,  lus 
trous,  more  or  less  granular,  and  of  a  whitish- 
yellow  or  amber  colour,  from  the  presence  of  fat, 
exuding  a  serous  or  ropy-limpid  fluid,  but  never 
the  lactescent  juice  characteristic  of  cancer. 

Tumors  of  this  kind  are  but  little  vascular. 
M.  Lebert  has  twice  traced  nervous  filaments 
into  their  structure  ;  in  one  instance  the  nerves 
were  hypertrophied.  They  may  implicate  either 
the  proper  glandular  structure,  or  the  fibro-cellular 
structure  of  the  mamma,  or  both  together,  to  a 
variable  extent,  are  incased  in  a  cellular  enve- 
lope ;  and  in  about  a  third  of  the  cases,  cysts  are 
developed.  They  are  of  slow  growth,  and  seldom 
the  seat  of  uneasiness  or  pain,  unless  at  the  men- 
strual period.  The  shape  of  the  breasts  remains 
unaltered,  except  where  cysts  are  rapidly  deve- 
loped. These  sometimes  contract  adherences  with 
the  nipple,  but  never  with  the  pectoral  muscle. 

There  is  another  variety  of  chronic  mammary 
tumor  which  seems  to  be  isolated  from  the  glan- 
dular texture,  and  which  varies  iu  consistence 
from  that  of  a  softish  sarcoma  to  that  of  a  dense 
fibrous  growth,  and  has  been  described  accordingly 
as  sarcoma,  or  as  fibrous  tumour  of  the  breast  ;  a 
peculiarity  connected  with  it  is,  that  it  occasion- 
ally recurs  after  extirpation. 

In  some  instances  the  overlying  skin  becomes 
red  and  congested,  and  even  ulcerates.  In  a  case 
of  lobular  hypertrophy  which  the  writer  had  the  ad- 
vantage of  seeing  in  consultation  with  Dr.  Alderson, 
and  of  which  that  gentleman  has  published  an  ac- 
count {Med.  C/iir.  Trans.,  vol.  xxxvii.),  the  superin- 
cumbent skin  presented  a  remarkable  appearance 
resembling  parchment.  The  affected  patch  wns 
situated  above  the  nipple,  and  was  four  inches  long 
by  an  inch  and  three  quarters  wide.  It  had  much 
the  feel  of  a  portion  of  the  integument  in  a  dead 
body  to  which  a  blister  had  been  applied  during  life. 
It  was  the  seat  of  increased  heat,  and  its  margin 
showed  a  faint  red  blush.  The  patient  was  a  young 
lady  in  her  twentieth  year,  residing  in  the  country, 
and  enjoying  good  health  :  she  eventually  recovered. 

Chronic  mammary  tumors  are  generally  met 
with  in  unmarried  and  barren  women,  but  have 
also  been  found  in  those  who  have  become  mothers 
and  who  have  suckled  their  ofl^spring.  They  may 
appear,  as  above  stated,  at  any  age,  but  usually 
during  the  persistence  of  the  catamenial  function, 
and  but  seldom  in  elderly  females.  Their  deve- 
lopment does  not  seem  to  depend  on  menstrual 
irregularity,  but  rather  to  proceed  from  traumatic 
causes.  A  case  of  the  kind  came  under  the  writer's 
care  in  St.  Mary's  Hospital,  of  a  young  female,  who 
ascribed  its  origin  to  a  blow  from  a  shutter.  In 
another  instance  the  tumor  was  believed  to  have 
arisen  from  the  pressure  of  a  stay-bone. 

The  diagnosis  is  often  obscure.  The  mobility  of 
the  tumor,  the  absence  of  adherence  to  the  integu- 
nient,  the  slowness  of  its  growth,  and  the  fact  of 
Its  frequently  remaining  stationary  for  years,  the 
adjacent  glands  remaining  almost  always  unaffected 
and  the  general  health  undisturbed,  are  circum- 
stances which  will  serve  to  distinguish  it  from  can- 
cer.  It  may  be  remarked  that  the  diagnosis 
becomes  obscure  in  the  case  of  cysts  being  formed 
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'  internally,  and  determining  a  rapid  evolution  and 
painful  condition  of  the  growth. 

In  some  rare  instances  these  tumors  have  been 
known  to  disappear  spontaneously.  By  way  of 
treatment,  recourse  may  be  had  to  the  different 
preparations  of  iodine  and  of  bromine,  employed 
both  internally  and  topically.  I  have  seen  benefit 
follow  the  exhibition  of  alterative  doses  of  bichlo- 
ride of  mercury,  say  the  sixteenth  or  the  eighth  of 
a  grain,  and  also  of  the  tribasic  phosphate  of  soda 
given  in  half-drachm  doses.  Intercurrent  pain  may 
be  relieved  by  opium  or  belladonna,  and,  if  of  a 
congestive  character,  by  the  occasional  application 
of  a  few  leeches.  Good  has  sometimes  accrued 
from  the  use  of  flying  blisters,  and  also  from 
covering  the  part  with  lint  spread  with  compound 
mercurial  cerate,  kept  in  its  place  by  means  of 
strips  of  soap-plaster  laid  on  so  as  to  maintain  a 
gentle  and  equable  pressui'e. 

Should  remedial  means  prove  unavailing,  as 
frequently  happens,  and  the  disease  be  very 
painful,  and  disposed  to  attain  much  size,  re- 
course may  be  had  to  extirpation.  The  operation 
is  simple,  because  the  tumour  is  readily  turned 
out,  and  the  wound  often  heals  by  first  intention. 
M.  Velpeau,  out  of  fifty  operations,  did  not  lose  a 
single  patient.  M,  Lebert,  however,  witnessed 
two  cases  fatal  after  operation— one  from  pneu- 
monia and  one  from  erysipelas.  As  stated  above, 
there  may  be  a  recurrence  of  the  growth.] 


Neuralgia  of  the  Breast.— Masiodt/nia  —This 
occurs  under  two  diflferent  forms.  The  first  con- 
sists in  increased  sensibility  of  the  mamma,  which 
IS  sometimes  so  great  that  exposure  to  cold  touch- 
ing It  even  gently,  or  the  weight  of  the  bed-clothes 
causes  excruciating  pain.  The  breast  presents  no 
perceptible  change  whatever,  the  disease  beine 
purely  neuralgic.  Dr  Cumin,  however,  observed 
one  of  the  lobes  of  the  mamma  become  slightly 

r'/lf"J      FT""''?  ''""^^  ^^i^™  t^-^^hed! 
{Edin.  Med.  and  Surg.  Journal,  vol.  xxvii.  p.  226  ) 
rhe  affection  may  come  on  at  the  decline  of  life 
but  occurs  chiefly  in  women  from  20  to  30  years 
old;  and  the  pain  is  most  agonising  just  before  the 
time  of  the  menses,  or  during  the  flow,  extending 
from  the  breast  to  the  arm,  down  to  the  fingers' 
ends— nay,  even  sometimes  afl-ectingthe  sight  fit 
has  been  usually  met  with  in  chlorotic  and  hys- 
terical women,  and  is  occasionally  associated  with 
intercostal  neuralgia,  according  to  Scanzoni  (o  c 
p.  575).    It  IS  for  the  most  part  a  tedious  affec- 
tion, proving  highly  refractory,  but  not  endangerintr 
life     A  variety  of  remedial  means  have  been  sugt 
gested.    On  the  whole,  most  benefit  has  been 
obtained  by  the  use  of  chalybeates,  such  as  the 
solution  of  superacetatc  of  iron,  and  embrocations 
compounded  with  chloroform,  especially  that  pre 
pared  by  allowing  belladonna-root  to  digest  in 
chloroform.    Scanzoni  states  that  he  has  known  a 
cure  follow  the  long-continued  exhibition  of  Fow 
Icrs  solution.]  Sir  A.  Cooper  recommended  the 
employment  of  a  hip-bath  of  sea  or  salt-wnter 
heated  to  100°  or  105°  Fahr.  ' 

[The  other  form,  the  Irritable  Tumor  of  the 
Breast  of  Sir  A  Cooper  has  been  fully  described 
by  M.  Rufz.  (Arch.  Oai.  de  Mid.,  l!M3  3" 
^cne,  t.  liK,  p.  73.)  It  is  characterised  by  small 
tumors,  which  are  possibly  neuromata.  Thev  arn 
usually  scattered  round  the  periphery  of  tiie  gland 
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seated  chiefly  in  the  direction  of  the  axilla,  and  on 
the  border  of  the  pectoral  muscle.  They  are  most 
common  in  the  left  breast,  but  may  occur  in  both 
breasts.  They  consist  of  a  faint  yellow  tissue,  dotted 
■with  white,  from  which  no  liquid  exudes,  resem- 
bling in  texture  that  of  the  mammary  gland.  At 
times  they  are  isolated,  or  else  adherent  to  the  mam- 
mary tissue,  and  seem  as  if  they  were  partial  over- 
growtiis  of  single  lobules  of  the  gland.  They  are 
freely  movable,  and  never  larger  than  a  pigeon's 
egg.  The  patients  coraphain  of  acute  lancinating 
pain  in  the  part,  which  radiates  in  every  direction; 
comes  on  by  fits,  disappears  spontaneouslj',  and 
recurs  without  obvious  cause,  or  from  the  slightest 
touch  or  pressure.  These  tubercles  are  generally 
met  with  in  women  who  are  hysterical  or  chlorntic 
and  who  menstruate  irregularly.  They  are  very 
slowly  developed,  and  usually  remain  unaltered  after 
the  subsidence  of  the  neuralgia,  or  diminish  but 
little.  Tiie  treatment  consists  in  the  employment 
of  soothing  means,  and  of  small  Hying  blisters, 
dusting  over  the  blistered  surface  with  about  half 
a  grain  of  finely-powdered  hydrochlorate  of  mor- 
phia. Frictions  with  an  ointment  containing  vera- 
tria,  or  witii  an  alcoholic  tincture  of  the  root  of 
aconite,  occasionally  afford  relief  If  the  pain  is 
very  intense,  resort  may  be  had  to  extirpation,  pro- 
vided there  is  but  a  single  tubercle,  or  a  very  limited 
number.  Subcutaneous  incisions  are  advocated  by 
M.  Rufz :  he  introduces  a  tenotome  between  the 
centre  of  tiie  pain  and  the  root  of  the  nerve  and 
vessels,  and  cuts  the  tissue  of  the  mamma.  He 
operates  thus  on  several  points  at  a  time.j 

A  good  deal  of  valuable  information  on  the  sub- 
ject of  mastodynia  is  to  be  found  in  the  writings 
of  Justamond,  who  appears  to  have  been  often  suc- 
cessful in  its  treatment.  (See  Tracls,  4to.  pp.  3fl0 
et  seq.)  By  systematic  writers  on  the  diseases 
of  females,  it  is  usually  considered  with  those  of 
gestation,    (See  Cumin.,  ib.) 

Hypertrophy. — \_General  HypeHropliy  of  the 
mamma  consists  in  an  extraordinary  increase  of  the 
adipose  tissue ;  the  hy  pertrophy  of  the  glandular  sub  - 
stance  exercises  a  very  subordinate  influence.  On 
making  a  section,  the  texture  appears  either  preter- 
naturally  vascular,  interpenetrated  by  dilated  blood- 
shot vessels,  or  else  remarkably  bloodless  and  dry. 
The  former  seems  to  be  the  case  when  the  affection 
is  rapidly  developed  in  young  persons,  and  where 
usually  the  lactiferous  ducts  and  lobules  of  the  gland 
are  enlarged — the  latter  when  the  growth  makes 
very  slow  progress.  The  affection  may  arise  in  both 
breasts  simultaneously;  or  first  in  one,  and  then 
in  the  other  sympathetically.    Its  course  may  be 
acute  or  chronic.    In  the  former  case  the  enlarge- 
ment is  very  rapid;  the  patients  complain  of  severe 
tensive  or  dragging  pain,  extending  to  the  adjoin- 
ing limb  at  times,  and  it  is  the  case  which  Sir 
Astley  Cooper  terms  the  morbid  growth  of  the 
breast,  or  large  pendulous  state  of  it.]   In  some 
instances,  indeed,  it  acquires  a  uniform  increase  of 
size,  so  as  to  become  at  last  altogether  monstrous 
Heat,  uneasiness,  and  signs  of  increased  flow  of 
blood  in  the  part  may  be  noticed.     The  more 
chronic  form  is  unattended  with  inflammation  or 
pain,  beyond  a  feeling  of  pricking  in  the  part;  the 
only  inconvenience  being  from  the  weight  and  bulk. 
The  disease  most  frequently  commences  soon  afte 
puberty,  and  in  many  cases  the  breast  attains  auch 
magnitude  that  its  extirpation  becomes  absolutely 


necessar3^  (See  liey^s  Surgery;  Pearson  on  Cancer; 
Sir  A.  Cooper's  Lectures,  by  Tyrrell;  Cumin,  in 
Edinh.  Meil.  und  Surg.  Journ.,  vid.  xxvii.  p.  227.) 

Hypertrophy  of  the  breast  is  alleged  to  be  always 
connected  with  a  suppressed  or  disordered  state  of 
the  menstrua]  function.  Mr.  Hey  mentions  the 
case  of  a  girl  who  menstruated  when  only  twelve 
years  old,  but  shortly  afterwards  the  menses  dis- 
appeared, in  consequence  of  damp  clothes  being 
worn  during  the  period.  The  breasts  increased  in 
size,  and  her  left  breast  attained  the  enormous 
weight  of  eleven  pounds  four  ounces.  After  its 
removal  the  menses  returned,  and  the  right  breast 
diminished. 

[It  is  considered  as  a  hindrance  to  conception, 
and  should  this  take  place,  it  generally  results  in 
abortion,  or  premature  confinement.  As  regards 
treatment,  attention  ouuht  to  be  directed  to  the 
state  of  the  reproductive  organs.  The  prepara- 
tions of  iodine  may  be  exhibited  both  internally 
and  topically;  methodical  compression  may  prove 
useful ;  as  a  last  resource,  amputation  of  the  exu- 
berant growth.] 

Atrophy  of  the  mamma.  This  usually  takes  place 
in  advanced  life,  commencing  after  tlie  catamenia 
have  ceased.  [The  glandular  substance,  when  mi- 
nutely examined,  shows  a  scanty  amount  of  lacti- 
ferous tubes,  which  may  be  pervious,  or  partly  ob- 
literated, and  of  which  the  terminal  vesicles  are 
moreover  considerably  diminished  both  as  regards 
number  and  size;  sometimes  individual  lactiferous 
tubes  appear  calcified.  Besides  the  senile  atrophy 
of  the  breast,  there  is  a  second  form  which,  according 
to  Scauzoni,  affects  occasionally  women  at  an  ear- 
lier period  of  life,  and  is  conjoined  with  maladies 
of  the  womb,  ovaries,  and  the  like,  or  ensues  upon 
repeated  and  long-continued  lactation.  Partial 
atrophy  of  the  mammary  gland  is  not  infrequent 
in  breasts  that  are  the  seat  of  bulky  adveixtitious 
growths,  and  wiiich  impede  the  circulatioi.  The 
notion  tliat  mammary  atrophy  rnay  proceed  from 
the  exhibition  of  preparations  of  iodine  is  now  ex- 
ploded.] 

Scrofula  of  tlie  mamma  is  described  as  appearing 
underldifferent  shapes,and  as  being  in  its  earlier  stages 
"not  always  easily  distinguished  from  diseases  of 
a  much  more  formidable  description.  Sometimes  a 
hard  lump  forms  in  the  mamma,  and  remains 
nearly  quiescent  for  several  years;  at  other  times, 
the  whole  gland  is  affected  with  scrofulous  en- 
largement. But,  in  all  cases  of  this  disease,  its 
tendency  is  to  suppuration;  and  the  purulent 
matter  discharged  is  always  more  or  less  mingled 
with  those  curdy  flakes  which  form  the  principal 
diagnostic  of  scrofula.  Mr.  Lloyd  relates  a  re- 
markable instance,  in  which  the  whole  of  the 
tumor  seemed  to  have  oeen  converted  into  this  curdy 
deposit."  In  strumous  diseases  of  the  mamma, 
the  part  is  alwavs  enlarged,  not  contracted,  as 
in  one  form  of  carcinoma.  The  tumor  is  tender  when 
grasped,  never  possesses  the  stony  hardness  obser- 
ved in  the  latter  disease,  nor,  so  far  as  Dr.  Cumiu  s 
experience  goes,  is  it  ever  attended  with  retraction 
of  the  nipple.    {Op.  ct  vol.  cit.p.i^i.) 

Tiie  treatment  of  scrofulous  tumors  of  the  breast 
is  like  that  of  the  generality  of  other  strumous 
swellings.  It  is  considered  in  the  writings  of  1  eai- 
on  {Ol  Cancer),  Lloyd  (On  Scrofulu),  and  Sir  A. 
Cooper  {Illustrations  ofniscases  oj  the  I 'cast) 

[Tumors  of  the  character  of  tubercle  have  been 
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met  with  5n  the  breast.  M.  Velpeau  lias  seen  them 
disseminated,  to  the  number  of  eight  or  ten,  of  the 
size  of  a  nut,  formed  by  the  lobules  of  the  gland, 
softened  in  the  centre,  and  infiltrated  with  tuber- 
culous matter,  and  mi.xed  here  and  there  with  se- 
rous fiocculent  pus.  M.  Nelaton  saw  Gerdy  extir- 
pate half  a  dozen  tumors  of  this  nature,  similar  to 
the  tubercles  found  in  the  brain  of  young  children.] 
The  breast  is  also  liable  to  adipose  tumours,  and 
to  cartilaginous  and  bony  transformations,  as  well 
as  to  some  other  diseases  described  in  the  articles 
Cancer,  Fungus  H^matodes,  and  Tumor, 

[Enchondromatous  Tumors,  with  or  without  par- 
tial ossification,  have  been  described  by  various 
writers,  including  Berard,  Sir  A.  Cooper,  and 
MUller.  The  ossified  tumors  are  characterized  by  a 
hard  uneven  surface,  often  studded  with  sharp  an- 
gular points;  they  make  very  slow  progress,  and  after 
having  attained  a  certain  size  remain  stationary. 
In  the  case  related  by  Sir  A.  Cooper,  the  tumor 
was  the  source  of  pain,  increasing  at  the  menstrual 
period.  Extirpation  affords  the  sole  means  of 
relief.]  In  the  Miscellanea  Natures  Citriosormn 
(Dec.  ii.  An.  vi.)  is  a  case  of  complete  o^sitication  of 
both  mammae.  It  occurred  in  a  nun,  who  suffered 
much  from  distressing  dyspnoea.  The  mammae 
were  as  hard  as  stone,  and  the  skin  stretched  over 
them  like  hoops  round  a  barrel.  After  death  the 
niammse  were  found  transformed  into  hemispheres 
of  bone,  so  hard  as  completely  to  resist  the  scalpel 

Mamma,  Amputation  op,  or  Extirpation  of. 

Many  swellings  and  indurations  of  the  breast  it 
would  be  highly  injudicious  and  unnecessary  to 
extirpate,  because  they  generally  admit  of  being 
dispersed.  Such  are  many  tumors,  which  are 
called  Scrofulous,  from  their  affecting  patients  of 
this  peculiar  constitution,  cases  in  which  the  trial 
of  iodine  internally  and  externally  may  very  pro- 
perly be  made.  (See  loniNB.)  Such  are  nearly 
all  those  indurations  which  remain  after  a  sudden 
and  general  inflammatory  enlargement  of  the  mam- 
ma ;  such  are  most  other  tumors,  which  acquire 
their  full  size  in  a  few  days,  attended  with  pain,  red- 
ness, &c.  ;  and  of  this  kind  also  are  the  hardnesses 
in  the  breast  occasioned  by  mammary  abscess. 

In  the  removal  of  all  malignant  or  cancerous 
tumors,  their  nature  makes  it  necessnry  to  ob- 
serve one  important  caution  in  the  operation — viz., 
not  to  rest  satisfied  with  cutting  away  the  tumors 
just  at  their  circumference,  but  to  take  away  also 
a  considerable  portion  of  the  substance  in  which 
they  lie,  and  with  which  they  are  surrounded. 
In  cutting  out  a  cancerous  breast,  if  the  operator 
were  to  be  content  with  merely  dissecting  out  the 
disease,  just  where  his  eyes  and  fingers  might 
equally  lead  him  to  suppose  its  boundary  to  be 
situated,  there  would  still  be  left  behind  white 
diseased  bands,  which  radiate  from  the  tumor  into 
the  surrounding  fat,  and  which  would  inevitably 
occasion  a  relapse.  In  a  vast  proportion  of  the  cases 
also,  in  which  cancer  of  the  breast  unfor- 
tunately recurs  after  the  operation,  it  is  found 
that  the  skin  is  the  part  in  which  the  disease 
makes  its  reappearance  :  hence  the  great  pru- 
dence of  taking  away  a  good  deal  of  it  in  every 
case  suspected  to  be  a  truly  scirrhous  or  cancerous 
disease.  This  may  also  be  done  so  as  not  to  pre- 
vent the  important  objects  of  uniting  the  wound 
hy  the  first  mtention,  and  covering  the  whole  of 


its  surface  with  sound  integuments.  So  frequently 
does  cancer  recur  in  the  nipple,  whenever  it 
does  recur  anywhere,  that  many  experienced 
operators  always  make  a  point  of  removing  this 
part  in  every  instance  in  which  it  is  judged  ex- 
pedient to  take  away  any  portion  of  the  skin  at 
all.  The  surgeon,  indeed,  would  be  inexcusable, 
were  he  to  neglect  to  take  away  such  portion  of 
the  integuments  covering  scirrhous  tumors  as 
is  evidently  affected,  appearing  to  be  discoloured, 
puckered,  and  closely  attached  to  the  diseased 
lump  beneath.  Nor  should  any  fibres  of  the  pectoral 
muscle  at  all  diseased  be  ever  left  behind. 

But,  strongly  as  one  would  urge  the  prudence 
the  necessity,  of  making  a  free  removal  of  the 
skin  covering,  and  of  the  parts  surrounding,  every 
cancerous  or  malignant  tumor,  the  same  plan  may 
certainly  be  regarded  as  unnecessary,  and,  therefore, 
rashly  severe  in  most  operations  for  the  removal  of 
simple,  fatty,  fibrous,  or  encysted  tumors,  to  which 
the  breast,  and  almost  every  other  part  of  the  body, 
is  liable.  However,  even  in  the  latter  cases,  when 
the  swelling  is  very  large,  it  is  better  to  take  away 
an  elliptical  portion  of  skin  ;  for  otherwise,  after 
the  excision  of  the  tumor,  there  would  be  a  redun- 
dance of  integuments,  the  cavity  of  which  would 
only  serve  for  the  lodgment  of  matter.  The  loose 
superfluous  skin  also  would  lie  in  folds,  and  not 
apply  itself  evenly  to  the  parts  beneath,  so  as  to 
unite  favorably  by  the  first  intention  :  nor  could 
the  line  of  the  cicatrix  itself  be  arranged  with  such 
nice  evenness  as  it  might  have  been,  if  a  part  of 
the  redundant  skin  had  been  taken  away  at  the 
time  of  operating. 

The  best  method  of  removing  a  diseased  breast 
is  as  follows  :  The  patient,  previously  rendered  in- 
sensible byanana23theticagent,is  sometimes  placed 
in  a  sitting  posture,  well  supported  by  pillows  and 
assistants  ;  but  the  operator  will  find  it  equally 
convenient,  if  not  more  so,  to  remove  the  tumor 
while  his  patient  is  in  a  recumbent  position  ;  and 
this  posture  is  best  whenever  the  operation  is 
likely  to  be  long,  or  much  blood  to  be  lost,  which 
circumstances  are  very  apt  to  bring  on  faintin<r 
The  head  is  to  be  sufficiently  elevated,  and  the 
patient  placed  in  such  a  position,  that  the  side  of  the 
tumor  may  be  turned  towards  the  operator,  the 
corresponding  arm  being  carried  slightly  upwards 
and  backwards, and  a  large  cloth  passed  across  the 
chest  so  as  to  protect  the  bed  or  couch  and  the  patient's 
clothes  from  any  blood  which  may  be  spilt. 

If  the  patient  be  in  a  sitting  posture,  an  assistant 
should  hold  the  arm  back,  by  which  means  the 
fibres  of  the  great  pectoral  muscle  will  be  kept 
on  the  stretch,  the  most  favourable  state  for  the 
dissection  of  the  tumor  off  its  surface. 

When  the  tumor  is  not  large,  and  only  a  sim- 
ple sarcoma,  free  froiii  malignancy,  it  will  be  quite 
unnecessary  to  remove  any  of  the  skin;  and  of 
course  this  need  only  bo  divided  by  one  incision 
of  a  length  proportionate  to  the  tumor.  ' 

The  direction  of  the  incision  is  various  with 
different  practitioners  ;  some  making  it  perpendi- 
cular, some  obliquely  downwards  and  forwards 
and  others  transverse.  In  general,  the  shape  of 
the  tumor  must  determine  which  is  the  best.  It 
has  been  said,  that  when  the  incision  follows  the 
last  direction,  it  heals  more  expeditiouslj',  because 
the  skin  is  more  extensible  from  above  downward 
than  laterally,  particularly  towards  the  sternum 
and  consequently  allows  the  ijides  of  the  wound 
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more  readily  to  be  placed  in  contact ;  and  that 
the  action  of  the  pectoral  muscle  tends  to  separate 
the  edges  of  the  wound  when  it  is  perpendicular. 
On  the  other  liand,  it  is  allowed  that  the  more  the 
wound  inclines  downwards,  the  more  favourable  it 
is  for  the  escape  of  the  discharge,  if  suppuration 
occur.    (See  (Euvres  de  Desault,  t.  ii.  p.  312.) 

[The  incision  should  be  made,  according  to  Mr. 
Birkett,  in  the  direction  of  a  line  radiating  from  the 
nipple  as  from  a  centre,  for,  by  so  doing,  a 
transverse  division  of  several  ducts  may  be  avoided. 
{Diseases  of  the  Breast,  p.  239.) 

When  circumstances  offer  the  choice,  "as  a  general 
rule,  the  long  axis  of  the  wound  should  incline  as 
much  as  possible  downwards  and  outwards,  when 
the  patient  is  in  a  recumbent  position."  (^Birkett, 
lb.,  p.  239.) 

M.  Velpeau  advocates  a  curved  or  semilunar 
incision,  taking  care  to  direct  the  convexity  of  the 
incision  towards  the  most  dependent  part.  The 
sxngeon  is  thus  enabled  without  difficulty  to 
expose  the  largest  as  well  as  the  smallest  tumors, 
and  there  is  left  a  wound  which  readily  gives  exit 
to  the  secretions,  the  flap  of  which  falls  in  some 
measure  of  itself  over  the  solution  of  continuity, 
and  the  edges  of  which  are  easily  kept  in  contact, 
so  that  the  cicatrix  almost  always  becomes  reduced 
to  a  central  line.    {Op.  cit.  p.  518.)] 

At  all  events,  when  the  disease  is  of  a  scirrhous 
or  malignant  nature,  the  skin  covering''  the  tumor 
should  be  in  part  removed.  As  stated  above,  all 
that  portion  which  is  discoloured,  puckered,  tuber- 
culated,  or  otherwise  altered,  should  be  taken  away. 
Some  must  also  be  removed,  in  order  to  prevent  re- 
dundance, in  all  cases  in  which  the  tumor  is  large. 
In  scirrhus,  and  cancer  of  the  mammary  gland  itself, 
the  nipple  is  a  dangerous  part  to  be  left  behind  ; 
but  if  the  tumor  be  not  of  that  gland,  and  away 
from  the  nipple,  the  excision  of  this  part  would  not 
be  called  for.  If  a  considerable  portion  of  the 
mamma  is  affected,  it  is  better  to  excise  the  whole 
gland  than  to  preserve  a  few  of  its  lobes.  For 
the  purpose  of  removing  the  necessary  portion  of 
skin,  the  surgeon  must  obviously  pursue  a  different 
mode  from  that  above  described  ;  and,  instead  of 
one  straight  incision,  he  is  to  make  two  semicir- 
cular cuts,  one  immediately  after  the  other,  and 
which  are  to  meet  at  their  extremities.  The  size 
of  these  incisions  must  be  determined  by  that  of 
the  disease  to  be  removed,  and  by  the  quantity  of 
skin  which  it  is  deemed  prudent  to  take  away  ;  for 
the  part,  which  is  included  in  the  two  semicircular 
cuts,  is  that  which  is  not  to  be  separated  from  the 
upper  surface  of  the  swelling,  but  taken  away  with 
it.  The  shape  of  the  two  cuts  together  may  ap- 
proach that  either  of  a  circle  or  an  ellipse,  as  the 
figure  of  the  tumor  itself  may  indicate  to  be  most 
convenient.  The  direction  of  the  incision  is  to  be 
regulated  by  the  same  consideration. 

In  the  above  ways,  the  first  division  of  the  integu- 
ments is  to  be  made  in  removing  tumors  of  every 
description  covered  with  skin.  The  same  princi- 
ples and  practice  should  prevail  in  fill  these 
operations  ;  and  whether  the  swelling  be  the 
mamma,  or  any  other  diseased  mass,  whether 
situate  on  the  chest,  the  back,  the  head,  or  ex- 
tremities, similar  considerations  should  alwa}'s 
guide  the  operator's  hand. 

The  incision,  or  incisions,  in  the  skin  having 
been  made,  the  next  object  is  to  detach  every  side 
of  the  tumor  from  its  connexions,  and  the  separa- 
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tion  of  its  base  will  then  be  the  last  and  only  thing 
remaining  to  be  done.  In  dissecting  out  a  diseased 
breast,  the  best  plan,  after  having  detached  it  from 
its  lateral  connexions,  is  to  begin  separating  its 
base  at  the  side  towards  the  axilla,  and  then  carry 
the  dissection  downwards  and  forwards,  till  the 
swelling  has  been  perfectly  detached  from  all  its 
subjacent  connexions.  When  the  tumor  is  of  a 
malignant  character,  the  operator  must  not  dis- 
sect close  to  the  swelling,  but  make  his  iucisions 
on  each  side,  at  a  prudent  distajice  from  it,  so 
as  to  be  sure  to  remove,  with  the  diseased  mass, 
every  particle  of  morbid  structure  in  its  vicinity. 
But  when  the  tumor  is  onlj'  a  mere  fatty  or 
other  mass,  perfectly  free  from  malignanc)',  the 
cellular  bands  and  vessels  foiming  its  connexions 
maj'  be  divided  close  to  its  circumference.  It  is 
astonishing  with  what  ease  fatty  tumors  are 
removed,  after  the  necessary  division  has  been 
made  of  the  skin  ;  they  may  almost  be  turned 
out  with  the  fingers,  without  any  cutting  at  all. 
When  they  have  been  inflamed,  however,  they 
are  considerably  more  adherent  t8  the  surrounding 
parts. 

Thus  the  first  stage  of  the  operation  of  removing 
a  tumor  is  the  division  of  the  skin  ;  the  second, 
the  separation  of  the  swelling  from  the  surrounding 
parts  on  every  side  ;  the  third  and  last,  the  division 
of  the  parts  to  which  its  under-surface  or  base  is 
attached.  The  latter  object  should  be  accomplished 
by  cutting  regularly  from  below  upwards,  from 
above  downwards,  or  from  one  angle  to  the  other, 
as  may  seem  most  convenient  and  most  safe,  till 
every  part  is  divided. 

Having  taken  out  the  tumor,  the  operator  is 
immediately  to  tie  such  large  vessels  as  may  be 
pouring  out  blood  ;  indeed,  when  the  removal  of 
the  swelling  will  necessarily  occupy  more  than 
three  or  four  minutes,  it  is  sometimes  better  to  tie 
the  largest  arteries  as  soon  as  they  are  divided,  and 
then  proceed  with  the  dissection.  This  was  De- 
sault's  plan,  and  it  is  often  deserving  of  imitation, 
not  only  because  many  subjects  cannot  afford  to 
lose  much  blood,  but  also  because  the  profuse 
effusion  of  this  fluid  keeps  the  operator  from  seeing 
what  parts  he  is  dividing.  For  the  same  reasons 
Mr.  Morgan's  plan  of  compressing  the  subclavian 
artery  from  above  the  clavicle,  during  the  operation, 
so  as  to  prevent  hemorrhage,  is  entitled  to  praise, 
especially  when  the  tumor  is  large,  the  patient 
already  debilitated,  and  the  operation  likely  to  be 
tedious.  However,  if  the  tumor  will  admit  of 
being  promptly  taken  out,  or  if  only  two  or  three 
considerable  vessels  bleed,  an  assistant  may  put 
his  fingers  over  their  mouths  until  the  operation  is 
finished  :  in  this  way  the  completion  of  the  dissec- 
tion is  not  at  all  retarded.  The  other  plan,  of 
tying  the  vessels  as  the  operation  is  proceeding,  is 
chiefly  applicable  in  cases  in  which  the  vessels  are 
large,  or  the  tumor  is  of  considerable  size. 

The  largest  arteries  being  tied,  the  surgeon 
should  not  be  immediately  solicitous  about  tying 
every  bleeding  point  which  may  be  observed. 
Instead  of  this,  let  him  employ  a  little  while  in 
examining  every  part  of  the  surface  of  the  wound, 
in  order  to  ascertain  that  no  portion  of  the  swell- 
ins  no  hardened  lump  or  diseased  fibres,  rcma.n 
behind.  Even  if  any  part  of  the  surface  of  the 
pectoral  muscle  should  present  a  morbid  feel  or 
appearance,  it  must,  on  every  account  be  cut  away 
Also,  if  any  of  the  axillary  glands  should  be 
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diseased,  the  operator  ought  now  to  proceed  to 
remove  them.  After  the  time  spent  in  such 
measures,  many  of  the  small  vessels,  which  bled 
just  after  the  incision  of  the  swelling,  will  now 
have  stopped,  the  necessity  for  several  ligatures 
will  be  done  away  with,  and,  of  course,  the  patient 
saved  a  great  deal  of  pain,  and  more  of  the  wound 
be  likely  to  heal  by  the  first  intention. 

Some  information  may  be  derived,  respecting 
whether  any  of  the  tumor  is  left  behind,  by 
examining  its  surfaces,  when  taken  ont,  and  ob- 
serving whether  any  part  of  them  is  cut  off;  for, 
if  so,  it  may  always  be  found  in  the  correspond- 
ing part  of  the  wound. 

The  axillary  glands  may  invariably  be  taken 
out,  without  the  least  risk,  if  the  plan  pursued  by 
Desault  in  France,  and  the  late  Sir  Charles 
Blicke  and  ot-lier  surgeons  in  this  country,  be 
adopted.  The  method  alluded  to  is,  after  dividing 
the  skin  covering  the  gland,  and  freeing  the  indu- 
rated part  from  its  lateral  connexions,  to  tie  its 
root,  or  base,  by  which  it  is  connected  with  the 
I.  parts  on  the  side  towards  the  cavity  of  the  axilla. 


Then  the  indurated'  gland  itself  may  be  safely  cut 
off,  just  bej'ond  the  ligature.  Were  the  gland  cut 
put  in  the  first  instance,  the  artery  which  supplies 
it  with  blood  would  be  exceedingly  difficult  to  tie, 
on  account  of  its  deep  situation  ;  and  by  reason  of 
:  its  shortness  and  vicinity  to  the  heart,  it  would 
bleed  almost  like  a  wound  of  the  thoracic  artery 
itself.  In  this  way  there  is  also  not  the  least 
hazard  of  injuring  the  axillary  vein.    M.  Velpeau 

•  mentions  an  instance  in  which  this  vessel  was 

•  wounded  by  M.  Roux  in  the  removal  of  some 
L  diseased  glands;  but  the  bleeding  was  readily 
t  stopped  by  compression.  (See  Nouv.  Mem.  de 
'  Med.  Oper.  t.  ii.)    It  is  a  great  improvement  in 

the  mode  of  operating  for  the  removal  of  diseased 
■axillary  glands,  to  make  the  patient  lie  down,  with 
the  arm  placed  in  such  a  position  as  to  let  the 
.  light  fall  into  the  axilla. 

[According  to  Mr.  Birkett,  however,  the  ad- 
vantage said  to  result  from  the  excision  of  the 
axillary  glands,  when  morbidly  enlarged,  is  as 
dubious  as  the  operation  is  unscientific;  for  if  one 
be_  dissected  out  another  comes  into  view;  this 
being  removed,  a  third  appears,  and  so  on  until 
the  axillary  vein  is  exposed,  or  perhaps  incised. 
'Very  troublesome  h<-Bmonhage  is  the  result,  and 
■the  patient  is  left  in  no  better  position  than  if 
the  glands  had  been  left  alone.  He  considers, 
when  the  disease  has  so  far  advanced  as  to  suggest 
to  the  operator  the  necessity  for  the  removal  of  the 
infected  axillary  glands,  that  no  operation  is  ad- 
missible, at  least  with  the  intention  to  prolong 
life.  (Op.  cit,  p.  242.)] 

The  above  directions  will  enable  a  surgeon  to 
remove  tumors  in  general.  Tliey  apply  also  in  a 
great  measure  to  encysted  tumors  ;  but  a  few  ad- 
ditional rules  will  be  found  in  the  article  Tumors. 
One  half  of  each  ligature  is  always  to  be  cut  off 
before  the  wound  is  dressed.  The  edges  of  the  in- 
cision are  to  be  stitched  together  ;  and,  before  this 
can  be  done  with  ease,  the  arm  must  be  brought 
■forward,  so  as  to  relax  the  pectoral  muscle  and  in- 
teguments of  the  breast.  Some  surgeons  consider 
that  there  is  a  better  chance  of  obtaining  union  by 
ladhesion,  when  the  wound  is  left  open  for  some 
■'hours,  than  when  it  is  closed  immediately.  The 
■wound  being  closed,  a  compress  of  folded  linen 
mny  beput  over  the  integuments  which  have  been 
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undermined  in  the  operation.  This  is  to  be  se- 
cured with  a  folded  towel  or  a  broad  piece  of 
linen,  which  is  to  encircle  the  chest,  be  fastened 
with  pinsjor  stitches,  and  kept  from  slipping  down  by 
two  tapes,  one  of  which  is  to  go  from  behind 
forward,  over  each  shoulder,  and  be  stitched  to  the 
upper  part  of  the  bandage,  both  in  front  and  be- 
hind. The  arm,  on  the  same  side  as  that  on  which 
the  operation  has  been  done,  should  be  kept  per- 
fectly motionless  in  a  sling  ;  for  every  motion  of  the 
limb  must  evidently  disturb  the  wound,  by  putting 
the  great  pectoral  muscle  into  action,  or  rendering 
its  fibres  sometimes  tense,  sometimes  relaxed. 

The  removal  of  a  diseased  breast  rarely  proves 
fatal  of  itself,  unless  the  parts  cut  away  extend 
to  a  considerable  depth,  and  occupy  a  very  large 
space,  or  the  patient  is  much  reduced  before  the 
operation.  However,  patients  have  been  kno\vn 
to  die,  without  any  very  apparent  cause,  soon 
after  the  operation.  M.  Velpeau  cites  two  cases 
of  the  kind  where  the  patients  died  on  the  third 
day  {op.  cil.  p.  356)  most  mysteriously  ;  Schmuc- 
ker  has  recorded  an  instance  in  which  the  operation 
was  followed  by  tetanus  {Wahrnehmungen,h.  ii, 
p.  80).  [According  to  Dr.  Lawrie's  Statistics  of 
Tetanus,  one  case  out  of  fifty  terminated  fatally 
from  this  affection  at  Glasgow  {Glasgow  Medical 
Joui-n.,  1853).  Among  the  casual  sequels  of  the 
operation  may  be  enumerated  pleurisy,  phlebitis, 
and  purulent  infection  J  and  also  diffuse  phlegmon. 
M.  Velpeau  states,  that  in  his  hospital  practice  he 
had  32  deaths  in  167  operations,  or  about  1  in  6 
{Op.  cit.  p.  509.)] 

With  respect  to  the  average  success  following 
the  removal  of  cancerous  diseases,  this  is  a  topic 
noticed  in  the  article  Cancer.    [On  the  whole, 
those  patients  have  the  best  chance  of  recovery,  or, 
at  all  events,  of  a  long  respite  from  the  malady, 
who  present  a  tolerably  healthful  complexion,  in 
whom  the  growth  has  made  slow  progress,  feels 
circumscribed,  and  is  unattended  with  enlargement 
of  the  glands.]    The  statement  made  by  Buyer  is 
exceedingly  unfavourable  ;    for,  in  100  cases  in 
which  he  removed  the  diseased  parts,  only  four  or 
five  of  the  patients  continued  permanently  cured. 
(Mai   Chir.  t.  vii.  p.  237.,  8vo.  Paris,  1821.) 
[According  to  Dr.  Alexander  Monro,  out  of  sixty 
cases  in  which  he  had  known  extirpation  per- 
formed, there  were  only  four  patients  in  whom  the 
disease  had  not  returned  in  about  two  years.  Dr 
Macfarlane  of  Glasgow,  after  forty-five  years  of 
active  and  extensive  practice,  states  to  the  writer  in 
June  1861.— "I  have  never  yet  seen  a  case  of 
cancer  of  the  mamma  in  which  extirpation  proved 
successful,  even  when  the  operation  was  performed 
at  an  early  stage  of  the  disease,  and  before  any 
glandular  contamination  had   taken  place,  and 
therefore,  I  have  for  a  great   many  years  past 
ceased  to  employ  or  recommend  the  use  of  the 
'^"'''e-'J  Alexander  Ure. 

Pearsoi's  Principles,  cliap.  3.,  and  on  Cancer. 
llcn  f  Practical  Obs.  p.  504.  liirhlmid's  Inquiry  into 
Medical  Surgery,  vol.  ii.  p.  ICI.  ./M.s<flmonrf'.s Tracts. 
4to.  CaKjseii,  Systema  Ciiirurgia;  llodierna;,  vol.  i 
p.  332.  GiWoiiV  De  Mullerum  Mnminis  et  Morbis 
quibusobnoxiajsunt,  8vo.  Kdinb.  1775.  .A.  Clubbe.On 
tlie  Inflammation  of  tlic  Breasts  peculiar  to  Lyin?- 
in  Women,  &c.  8vo.  Ipswicli,  1799.  M.  Underwond, 
on  Ulcers,  Mninninry  Abscess,  &c.  Svo.  Loud.  1783. 
./.  //.  Jamc.s;  on  Inllnniniation,  p.  171.  8vo.  Lond' 
1821.  Jloyei;  Mai.  Cliir.  t.  vii.  p.  211,  &c.  8vo' 
laris,  1821.  yjfV/j/crV  Anfansgr.  der  Wundarzn  b 
IV.  c.  10.  iVr/fW/c^/ C'oo/wV  Illustrations  of  Diseases 
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of  tlie  Breast,  4to.  Lond.  1839.  Dr.  CwnMs  inter- 
esting paper  in  Edinb.  Med.  and  Surgical  Journal, 
vol.  xxvii.  art.  1.  A.  E.  Llo;id,  on  Scrofula,  8vo. 
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MELANOSIS,  derived  from  /u«Xos,  black,  is  a 
term  employed  to  signify  substances  occasionally 
developed  in  or  upon  the  textures  of  the  animal 
body,  and  characterised  by  their  black  colour. 

Although  references  to  melanosis  of  the  lungs 
and  liver  may  be  traced  in  the  writings  of  Bonetus, 
Morgagni,  and  Haller,  the  first  very  careful  de- 
scriptions of  the  disease  were  given  by  MM 
Dupuytren,  Bayle,  and  Laennec.    The  name  of 
^melanosis,  which  was  first  adopted  by  Laennec 
who  published  the  earliest  particular  account  of 
the  disease  (see  Bulletin  de  la  Soc.  de  PEcole  de 
Med.  1860.  No.  2.),  is  still  generally  retained. 
Professor  Carswell  uses  the  terra  melanoma.  Our 
knowledge  of  the  disease  has  been  of  late  years 
much  extended  by  the  researches  of  Breschet, 
Trousseau,  Leblanc,  Carswell,  and  some  eminent 
veterinary  surgeons  in  France. 

Under  the  title  of  melanoma.  Dr.  Carswell  in 
eludes  all  melanotic  formations,  black  discolor 
ations,  or  products,  described  by  Laennec  and 
other  authors;  but,  for  the  purpose  of  marking  the 
difference  in  their  nature,  he  arranges  them  in  two 
groups,  the  first  being  distinguished  by  the  appel 
lation  of  trite  melanosis,   the  second  by  that  o 
spurious  melanosis.    "  Thus,  (says  he,)  when  these 
formations  or  products  depend  (as  is  the  case  with 
some  of  them)  on  a  change  taking  place  in  that 
product  of  secretion  whence  the  natural  colour  of 
certain  parts  of  the  body  is  derived,  or,  in  other 
words,  when  they  constitute  what  is  called  an 
idiopathic  disease,  I  shall  consider  them  as  belong 
ing  to  the  first  group;  and  when,  as  in  the  case 
with  others  they  originate  in  the  accumulation  of 
a  carbonaceous  substance  introduced  into  the  body 
from  without,  the  action  of  chemical  agents  on 
the  blood,  or  the  stagnation  of  this  fluid,  I  shall 
include  them  in  the  second  group.     There  are 
several  black   discolorations,  which  might  also 
have  been  included  in  the  present  systematic  ar- 
rangement, such  as  those  observed  in  tissues  affected 
with  mortification,  tbat  have  been  subjected  to  the 
action  of  intense  heat,  or  powerful  escharotics  of 
various  kinds;  but  as  they  have  never  been  con- 
founded with  any  of  the  forms  of  melanosis,  I 
shall  not  take  any  further  notice  of  them  in  this 
place."    Dr.  Carswell  then  proceeds  to  describe, 
1.   True  melanosis,  of  which  there  is  only  one 
kind.    2.  Spurious  melanosis,  of  which  there  arc 
three  kinds:—!.  From  the  introduction  of  carbo- 
naceous matter.    2.  From  the  action  of  chemical 
agents  on  the  blood;  and  3.  From  stagnation  of 
tlie  blood.    (See  Illuslrations  of  the  Elementary 
Forms  of  Disease,  Fasc.  on  Melanoma.).  According 
to  Dr.  Carswell's  definition,  true  melanosis  consists 
in  the  formation  of  a  morbid,  unorganised  product 


of  secretion  of  a  deep  brown  or  black  colour,  and 
the  form  and  consistence  of  which  present  con- 
derable  variety,  solely  in  consequence  of  the  in- 
fluence of  external  agents. 

Melanosis  is  more  frequently  observed  in  the 
ellular  tissue  than  any  other,  and  perhaps  it  is 
in  consequence  of  that  tissue  entering  into  all  the 
common  structures  and  organs  of  the  body,  that 
melanosis  is  sometimes  noticed  in  most  of  them. 
Thus,  Andral  describes  examples  of  melanotic 
formations  in  a  great  number  of  the  elementary 
tissues,  where  it  may  either  exist  singly,  or  in  union 
with  other  organic  disease.    (See  Preeis  d'Anat. 
Pathol,  t.  i.  p.  459.)    Melanotic  productions  may 
also  be  met  with  simultaneously  in  various  tex- 
tures and  organs.    M.  Martin  Solon  relates  the 
case  of  a  woman,  in  whose  right  inguinal  glands, 
thighs,  and  breasts,  melanotic  tumors  had  formed. 
(See  Diet,  de  Med.  et  de  Chir.  Pratiques,  t.  xi.) 
M.  Alibert  gives  another  case,  where  the  skin,  dif- 
ferent regions  of  the  cellular  tissue,  the  medias- 
tinum,   the   mesentery,    omentum,    many  lym- 
phatic glands,  the  thyroid  gland,  and  the  lungs, 
all  contained  melanotic  deposits. 

In  the  cellular  tissue,  the  most  frequent  seat  of 
true  melanosis,  the  melanotic  matter  is  formed  after 
the  manner  of  secretion,  accumulates  in  the  cells 
of  that  structure,  and  gradually  acquires  the  form 
of  tumors  of  various  sizes.  A  similar  mode  of  for- 
mation is  still  more  conspicuous  in  loose  cellular 
tissue,  and  particularly  on  the  surfaces  of  serous 
membranes,  like  those  of  the  pleura  and  peritoneum. 

The  next  variety,  noticed  by  Professor  Carswell 
in  the  seat  and  mode  of  formation  of  melanotic 
matter,  is  that  of  its  deposit  in  the  substance  or 
molecular  structure  of  organs,  after  the  manner  of 
nutrition.  Lastly,  he  adverts  to  the  detection  of 
melanotic  matter  in  the  blood,  chiefly  that  con- 
tained in  the  venous  capillaries,  and  under  cir- 
cumstances which  prove  that  it  must  have  been 
formed  in  these  vessels.  See  Illustrations  of  tlie 
Elem.  Forms  of  Dis.  Fasc.  on  Melanoma.) 

There  are  four  varieties  of  true  melanosis.  (See 
Andral,  Precis  d'Anat.  Pathol,  t.  ii.  p.  446.)  The 
following  names  have  been  applied  to  them  :— 

1.  The  puncliform  (melanose  infiltree)  is  that 
in  which  the  melanotic  matter  presents  itself  m 
minute  points  or  dots  in  the  texture  of  an  organ. 
It  is  principally  noticed  in  the  lungs  and  liver. 

2.  Tuberiform  melanosis  (concretions  m^lan- 
iques,  melanose  en  masse)  is  the  most  common  vari- 
ety of  it,  and  is  occasionally  met  with  in  most  of  the 
organs  of  the  body,  and  sometimes  on  the  surfaces  ot 
serous  membranes.  "  In  the  former  situation  (says 
Dr.  Carswell)  the  tumors  are  generally  globular, 
and  in  the  latter  not  unfrequently  pyriform.  They 
are  most  frequently  found  single  in  organs,  and 
aagregated  in  cellular  and  adipous  tissues  ;  and 
have,  perhaps,  never  been  found  limited  to  one 
organ,  the  deposition  of  the  melanotic  matter  tak- 
ing place  simultaneously  or  successively  »  g«f; 
many  organs,  or  in  the  cellular  tissues  of  the  dil- 
f™"nVregion;  of  the  body.  The  melanotic  tumors 
are  most  numerous  in  the  cellular  and  «d.pou  tis- 
sues, and  from  their  aggregation  produce  h-bulated 
or  irregularly  shaped  masses  of  f .  J'^^ 
lanotic  tumours  are  sometimes  founded  bj  c^sts. 


MELANOSIS 

the  encysted,  and  non-encysted.  According  to 
the  researches  nf  Dr.  Carswell,  melanosis  is  per- 
haps never  found  encysted  in  compound  tissues  or 
organs,  as  the  brain,  liuigs,  liver,  and  kidneys; 
whereas  it  is  always  so  in  tlie  cellular  and  adipous 
tissues,  and  sometimes  on  the  surface  of  serous 
membranes. 

3.  Stratiform  melanosis  (m^lanose  membrani- 
forme)  is  represented  by  Dr.  Carswell  to  be 
formed  onl3'  on  free  surfaces,  though  M.  Blandin 
states  that  it  is  occasionally  produced  on  the  ad- 
herent surfaces  of  serous  membranes.  As  the 
name  leads  us  to  understand,  the  melanotic  matter 
is  deposited  in  the  form  of  strata,  or  layers,  or  of  a 
pseudo-membrane.  Its  consistence  generally  re- 
sembles that  of  jelly,  and  is  inclosed  either  in  a 
soft  spongy  cellular  tissue,  or  fine  transparent 
serous  membrane  of  new  formaiioo,  so  that,  when 
pressed,  it  feels  pulpy,  but  is  not  removed  by  the 
finger,  or  a  scalpel  passed  over  it,  unless  some 
force  is  employed. 

4.  Liquifiirm,  or  Fluid,  Melanosis  was  not  de- 
scribed by  Laennec,  which,  as  Andral  remarked, 
is  not  surprising,  inasmuch  as  be  regarded  melan- 
osis as  a  tissue  or  texture.  M.  Breschet  has  ap- 
plied this  name  to  certain  liquids  of  a  dark  colour, 
which  seemed  to  him  to  arise  from  morbid  secre- 
tion. In  some  individuals,  M.  Andral  found  in 
the  cavity  of  the  abdomen,  after  chronic  perito- 
nitij,  a  black  fluid  which  he  regards  as  liquiforra 
melanosis.  Dr.  Carswell  remarks,  that  the  ap- 
pearance of  true  melanosis  in  a  liquid  form  has  in 
general  been  confined  to  natural  or  accidental 
serous  cavities.  Among  the  former  the  cavities 
of  the  pleura  and  peritoneum  furnish  almost  the 
only  examples  in  which  the  liquid  melanotic  mat- 
ter has  been  observed,  and  that  too  in  very  small 
quantity.  I  have  never  seen  it  in  man  as  a  pro- 
duct of  secretion,  but  have  met  with  it  in  conse- 
quence of  the  destruction  of  melanotic  tHm(mrs, 
and  the  effusion  of  their  contents  into  serous  cavi- 
ties, the  walls  of  which  they  had  perforated.  The 
accidental  serous  cavities,  in  which  it  has  been 
found,  are  those  which  constitute  cysts,  particu- 
larly in  the  ovaries."  MiM.  Trousseau  and  Le 
Blanc  met  with  a  fibrous  cyst,  as  large  as  the  fist, 
situated  above  the  kidneys  of  a  horse,  and  contain- 
ing about  eight  ounces  of  black  liquid. 

Breschet,  Andral,  and  Cruvelhier,  in  describ- 
ing liquifiirm  melanosis  on  mucous  surfaces,  espe- 
cially that  of  the  stomach,  have  confounded  it  with 
the  black  discoloration  of  efi'used  blood,  pro- 
duced by  the  action  of  the  gastric  juice  upon  it. 
(Carswell.) 

(Modern  pathologists  consider  melanosis  as  a 
variety  of  soft  or  medullary  cancer,  rendered  black 
by  the  peculiar  and  characteristic  colouring  matter 
of   the  disease.     Ri)kitansky's  views  are  suffi- 


ciently expressed  in  thu  following  quotation  from 
the  Sydenham  Society's  edition  of  his  "  Manual 
of  General  Patholngical  Anatomy,''  vol.  i.  p.  27.0: 
"  Cancer  melanodes,  as  an  independent  tumor 
presents  most  of  the  physical  aspects  of  medullary 
carcinoma.    Its  cut  fiurCace  appears  to  the  naked 
eye  either  homogeneous,  or  fibrous,  or  lobulated 
and  of  a  more  or  less  firm  and  brain-like  consist- 
ence.   A  closer  inspectiim  of  it  reveals  elementary 
granules,  nuclei,  cells  of  spherical  or  oval,  caudate 
elongated,  anjiular  shape,  and  along  with  these  the 
most  varied  intercellular  substances  and  stromata 
Melanotic  cancer  imitates  most  commonly  the 
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encephaloid  variety  of  medullary  carcinoma  with 
round  and  caudate  cells,  and  a  membranous— a 
villo-membravious — stroma. 

'These  alien-growths  are  chiefly  marked  by 
their  black,  or  brown  black,  brown,  bronze,  green 
or  rust  brown  coloration.  The  first  glance  at  these 
often  numerous  tumors  generally  suffices  to  show 
that  the  colour  is  merely  accessory.  For,  amongst 
thoroughly  tinged,  we  meet  also  with  perfectly 
colourless,  white,  heterologous  growths;  and  again 
between  the  two  extremes  others  pigmented  in  the 
most  various  forms,  in  dotted  or  stellate  patches, 
or  in  ramifying  anastomosing  strise.  The  white 
growths  are  recognised  at  once  as  genuine  ordinary 
encephaloid  cancer. 

A  minute  examination  detects,  according  to  cir- 
cumstances, a  greater  or  lesser  proportion  of  pig. 
ment,  and  even  in  the  blackest,  elements  enough — 
cells  and  inteicellular  substance — free  from  pig- 
ment. 


Pigment  occurs  free  or  inclosed  in  cells,  in  all 
the  forms  enumerated  under  that  heading.  Its  , 
basis  is,  as  there  taught,  and  especially  as  the  ex- 
amination of  acutely  produced  or  redundantly 
growing  cancer  melanodes  incontestably  proves, 
haematin  in  a  free  and  dissolved  state,  or  else 
blood-globules,  with  their  pigment  in  substance. 
In  the  latter  case,  the  alien-growth  resembles  an 
hsemorrhagic  effusion,  in  which  are  found,  along 
with  the  blastema,  the  elements  of  medullary  cancer 
in  various  phases  of  coloration  and  of  conversion 
into  pignient. 

Chemical  analj'sis  must  needs  detect  the  consti- 
tuents of  medullary  carcinoma,  and  the  pigment 
with  its  base.  Barruel  and  Henry  have  discovered, 
in  the  melanosis  in  man,  hsematin,  fibrin,  three 
kinds  of  fat,  a  considerable  amount  of  phosphate 
of  lime,  and  iron.] 

The  largest  melanotic  masses  are  found  in  the 
loose  cellular  tissue  behind  the  peritoneum,  and 
these  are  always  composed  of  many  smaller  ones. 
The  largest  smgle  tumors  are  noticed  in  the  liver 
In  the  horse,  masses  of  true  melanosis  have  been 
found  m  the  former  situation,  weighing  from  twenty 
to  forty  pounds.  It  is  further  explained  by 
Dr.  Carswell,  that  the  consistence  of  true  me- 
lanosis is  determined  by  the  texture  and  form  of 
the  part  in  which  it  is  deposited.  "  Thus,  it  is 
never  found  solid  in  serous  cavities,  for  the 
plam  reason,  that  its  diffusion  is  not  limited  by 
dense  unyielding  tissues.  Even  in  tumors  at- 
tached to  the  serous  covering  of  these  cavities  it 
IS  for  the  same  reason  either  perfectly  fluid  'or 
not  more  dense  than  animal  jellv.  Loose  cellular 
tissue  IS  also  occasionally  filled  with  the  black 
matter  in  a  fluid  state.  In  the  dense  texture  of  the 
cutis,  on  the  contrary,  even  the  smallest  tumors 
may  be  as  hard  as  cartilage,  and  are  generally  ;is 
hriu  as  the  pancreas.  In  the  lymphatic  glands 
and  in  the  brain,  the  melanotic  tumor  acquires 
only  a  mednnn  degree  of  consistence,  although  it 
18  generally  firmer  in  the  former  than  in  the  latter 
Ml  consequence  of  the  capsule  of  the  glands  act' 
ing  as  a  compressing  cause. 

Melanotic  tumors  are  susceptible  of  a  soften- 
ing process,  especially  when  situated  near  the  snr 
ace.  The  skin  becomes  thin,  ulcerates,  and  a  fleshy 
blackish  matter,  characterising  the  disease,  is  dis 
charged.  This  is  what  M.  Blandin  saw  take  place 
in  an  old  woman,  who  was  afterwards  admitted 
into  La  Salpctricre,  and  whose  case  is  recorded 


by  M.  Breschet.   (See  Magendie,  Journ.  de  Physi- 
ologie  Experim.  t.  i.  p.  354.) 

Melanotic  tumors,  attacked  by  ulceration,  or 
the  knife,  pour  out  blood  as  well  as  a  blackish 
fluid.    They  may  also  throw  out  granulations,  sup- 
purate and  heal,  as  was  exemplified  in  the  horse 
operated  upon  by  M.  Damoiseau,  the  particulars 
of  which  were  published  by  M.  Trousseau.  {Ar- 
chives, Juin  1828,  p.  180.)    In  ordinary  cases, 
melanosis  is  not  productive  of  much  disorder  m 
the  economy.    In  the  liver  and  the  cellular  tis- 
sue it  may  attain  an  enormous  magnitude  without 
giving  rise,  during  life,  to  the  slightest  functional 
disturbance  leading  to  the  suspicion  of  its  existence, 
provided  it  does  not  cause  any  mechanical  oppres- 
sion.   When  melanotic  tumors  exhibit  any  in- 
flammatory action,  or  disposition  to  haemorrhage, 
it  is  the  cellular  tissue  in  their  structure  that 
is  the  seat  of  those  changes,  just  as  it  is  the  seat  of 
cancer  which  sometimes  invades  melanotic  tu- 
mors.    (Blandin,  in  Did.  de  Med.  et  de  Chir. 
t.  xi.  p.  392.)  ^     ^  ^ 

Dr.  Carswell  and  M.  Andral  differ  from  Laen- 
nec  in  believing  the  melanotic  matter  to  be  depo- 
sited first  in  a  fluid  state,  and  afterwards  to  acquire 
greater  consistence  from  the   cellular  tissue  in 
which  it  becomes  developed.     At  nn  indehnite 
period  of  its  formation,  however,  Dr.  Carswell 
admits  that  the  solid  melanotic  tumor  loses  its 
consistence,  and  softens;  yet  this  change  does  not 
appear  to  him  nor  to  M.  Andral,  as  it  does  to  Laen- 
nec  (Precis  d'Anai.  Pathol,  t  i.  p.  450),  to  be 
a  vital  process,  originating  in  the  melanotic  matter 
itself,  but  to  depend  upon  the  destruction  of  tis- 
sues which  surround,  or  are  contained  in,  the  me- 
lanotic tumor,  and  upon  the  simultaneous  effusion 
of  serosity.    Inflammation  rarely  accompanies  tne 
softening  process,  and,  when  ulceration  and  slough- 
ing occur,  they  appear  to  be  chiefly  owing  to  he 
melanotic  matter  compressing  or  obliterating  the 
blood-vessels  of  the  tissues  in  which  it  is  contained. 
(Carstvell,  Op.  dt.)  .  . 

The  texture  of  the  melanotic  matter  is  homoge- 
neous, void  of  smell,  opaque,  and  a  fluid  exudes 
from  it,  which  stains  the  fingers  black;  and  it 
not  itself  organised.    In  vain  (says  M.  Andra 
should  we  look  for  any  trace  of  organisation.   It  is 
merely  a  homogeneous  substance,  sometimes  di- 
vided into  lobdes,  or  layers  by  eel  ular  t.sue 
which  pervades  it,  without  belonging  to  it.  ihere 
Tre  neither  cavities,  areola,  nor  fibres  in  it :  no  ve  - 
sel,  no  nerve,  is  distributed  in  it.    No  characters 
exist  entitling  it  to  be  called  a  texture. 

As  Profesror  Carswell  observes,  '  when  a  num. 
ber  of  melanotic  tumors  are  grouped  together 
thev  are  included  in  a  common  capsule,  and 
separated  from  one  another  by  their  respective 
coverings  and  portions  of  cellular  tissue,  contamed 
n  the  angular  spaces  sometimes  left  between  them. 
It  is  in  tLse  filamentous  and  cellular  t-ues  d^^^^^^^ 
that  blood-vessels  or  nerves  are  to  be  seen.  Minute 
arteries  and  veins  maybe  observed  -ni.  png  m 
both,  but  they  never  pass  beyond  the  limits  of 
tliese  tissues.    Large  branches,  '^"'1/-'=; 
of  arteries  and  veins  are  sometimes  found  pa  s  ng 
over  the  surface,  or  included  in  the  agRregated 
masses  of  melanotic  tumors."     (See  Carswell  s 
Mem.  Forms  ofDis.  Fasc.  on  Melanoma  )  - 

Witli  respect  to  the  chemical  composition  of  me- 
lanosis, M.  Theimrd  detected  carbon  in  it;_M,  l.ia- 
rion,  albumen  and  a  neculial  black  colouring  mat- 
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ter;  and  M.  Barruel  ascertained,  that  this  last  is 
analogous  to  the  colouring  matter  of  the  blood. 
He  also  made  out  the  presence  of  a  particular  mo- 
dification of  fibrinc  in  it,  and  the  existence  of  phos- 
phate of  iron  in  it;  elementary  ingredients  also  in 
the  blood.  M.  Foy  made  a  comparative  analysis  of 
medullary  or  encephaloid,  scirrhous,  and  melanotic 
formations,  and  he  detected  in  these  different  sub- 
stances albumen,  fibrine,  and  salts,  the  basis  of 
which  were  soda,  potassa,  lime,  and  oxide  of  iron, 
in  rather  less  proportion  in  the  two  first  formations 
than  in  melanosis;  and  in  this  latter  a  highly  car- 
bonised principle,  composing  nearly  one-third  of 
it.  These  various  researches  thus  all  tend  to  prove 
a  close  analogy  between  the  elements  of  melanosis 
and  those  of  the  blood. 

Melanosis  is  not  restricted  to  man.  It  is  more 
frequently  noticad  in  white  and  grey  horses  than 
in  those  of  any  other  colour;  MM.  Rodet  and 
Breschet  have  met  with  it  also  in  horses  of  a  light 
bay  colour;  and  dogs,  cats,  rabbits,  mice,  and  rats, 
are  all  subject  to  it.  In  horses,  melanotic  swellings 
form  especially  under  the  tail,  and  thence  extend 
to  a  greater  o'r  lesser  distance  within  the  pelvis. 
They  may  often  be  removed  from  this  situation 
with  success. 

Though  mehmosis  may  occur  at  any  period  of 
life,  and  even  in  the  foetus,  as  a  melanotic  forma- 
tion on  the  cerebellum  exemplified  in  a  preparation 
in  University  College  Museum  would  tend  to  prove, 
yet  it  is  more  common  in  adults  and  aged  persons 
than  very  young  individuals.  ^ 

[The  followingstatistics  are  fromMr.Paget  sLec- 
tures  on  Surgical  Pathology,  vol.ii.  p.  486  to  488:— 
"  In  twent3--five  cases  of  melanoid  cancer,  seven- 
teen of  the  patients  were  females,  eight  were  males. 
In  fourteen  cases,  the  primary  seat  of  the  disease 
was  in  the  skin  or  subcutaneous  tissue;  m  nine  in 
the  eye  or  orbit ;  in  one  in  the  testicle  ;  in  one  in 
the  vagina.  , 

"  The  ages  of  the  patients  at  the  access  ot  the 
cancer  were  as  follows; — 

Under  10  years 
Between  10  and  20 
20  and  30 
30  and  40 
40  and  SO 
„         50  and  60 
Above  60  • 
"  In  eighteen  cases,  in  all  of  whicli  the  primary 
disease  was  removed  (but  in  two  only  partially) 
tlie  durations  of  life  from  the  first  notice  of  the 
cancer  were  as  follows :—       ,    .  „ 

Between   6  and  12  months  in  3  cases 
12  and  18       „       4  „ 
24  and  36       „       5  „ 
^,        36  and  48       „       1  „ 

Above  48  , .  ^  '.' 

"  Amona  eighteen  cases  whose  history  is  known 
for  some  time  after  the  removal  of  the  primary 
disease,  one  has  survived  for  three  years,  another 
for  ten  months,  without  recurrence  of  the  disease. 
In  the  rest  the  disease  recurred  at  the  following 

periods  j  jind   3  months  in  7  cases 

3  and    6       „        4  „ 
6  and  12       „        2  „ 
12  and  24       „        2  „ 
24  and  36       „      .  "  ." 
Seeing  this  close  correspondence  in  their  general 
the  rules   respecting   operations  for 


2 
1 
7 
4 
5 
4 
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luelannid  cancers  must  be  the  same  as  for  the 
medullary." 

Melanosis  was  regarded  by  Laennec  as  a  spe- 
cies of  cancer.  {AuscuU.  t.  ii.  p.  33.)  The 
carciite  melan':i}  of  Alibert,  and  the  cuncf.r  anthra- 
ci'/ie  o-f  .lurine,  like  other  cancerous  affections,  are 
reproduced  in  oiher  parts  after  extirpation,  are 
disposed  to  soften  and  be  accompanied  by  ulcer- 
ation, and  all  the  evils  peculiar  to  cancerous  dis- 
eases. At  all  events,  then,  it  would  seem  as  if 
there  are  modifications  of  melanosis,  which  are  of 
malignant  character,  whether  we  adopt  the  doctrine 
or  not,  that  they  are  combinations  of  cancer  and 
melanosis  together. 

The  fact  of  melanosis  taking  place  chiefly  in 
white,  gre)-,  or  light  bay  horses,  is  a  curious  one, 
seeming  to  prove  that  the  black  matter  of  this  ac- 
cidental production  is  deposited  in  internal  organs, 
as  it  were,  in  consequence  of  such  colouring  mat- 
ter not  being  secreted  by  the  skin.  Perhaps,  how- 
ever, as  M.  Andral  observes,  there  has  been  too 
much  disposition  to  generalise  on  this  point  ;  for 
M.  Rodet  has  published  instances  of  melanosis 
in  horses  of  all  colours.  (See  Anat.  Paihol.  t.  i. 
p.  475;  and  Rudet.  in  Journ.  deMed.  Veterinuire, 
par  M.  Dupuy,  t.  ii.  p.  273.) 

As  in  other  cancerous  affections,  surgery  pos- 
sesses no  means  of  dispersing  a  melanotic  tumour, 
tlie  only  plan  of  cure  being  that  of  removing  the 
new  production  with  a  knife.  The  practicableness 
and  propriety  of  this  will  depend  upon  the  situ- 
ation and  extent  of  the  disease,  and  the  inconve- 
niences experienced  from  it.    (See  Cancer.) 

See  Laennec,  Bulletins  de  la  Soc.  de  I'Kcole  de 
iM(5ri.,  1806,  No.  2,  et  Traits  de  I'Auscultnlion,  t.  i. 
Gilbert  Breschet,  Sur  une  Alteration  Orffanique,  ap- 
peieeD^S^n^rescence  Noire  Mfelanose,  &c.  8vo.  Paris, 
Cullen  and  Carsweil,  in  Edinb.  Med.  Chir 


1821. 

Trans,  vol.  i.  8vo.  1821.  MM.  Trousseau  et  Le  Blanc, 
Archives  de  M^d.,  Juin  1828.  London  Med.  Reposi- 
tory, 1823.  M.  Chomel,  Nouv.  Journ.  de  M^d.  t.  iii. 
M.  Andral,  Precis  d'Annt.  Pathol,  t.  i.  p.  446  8vo. 
Paris,  1829.  Hoberl  Carsweil,  Illustrations  of  the 
Elementiiry  Forms  of  Disease;  Fasn.  on  Melanoma. 
David  Williams,  in  Trans,  of  Med.  and  Surg;.  Assoc. 
i.  p  244  Svo.  1836.  lii/denham  Society's  Edition 
of  Rokitanskji,  vol.  i.  p.  279,  1851.  I'ayeVs  Lec- 
tures on  Surfrical  Pathology,  vol.  ii.  p.  483,  1853. 

MELICERIS  (from  fieXi,  honey,  and  icripos, 
w-ax).  A  tumour  of  the  encysted  kind,  filled  with 
a  substance  resembling  wax  or  honey  in  consist- 
ence.   (See  Tumors,  Ency.'jted.) 

MENINOOPHYLAX  (from  a^JI^iyI,  a  mem- 
brane, and  <pv\ao  jco,  to  guard).  An  instrument 
used  by  the  ancients  for  guarding  the  dura  mater 
and  brain  from  injury,  in  their  mode  of  trepan- 
ning. 

MERCURY.  (Qaichilve,,  Mcrcurius,  Hy- 
drargyrum.) The  medicinal  virtues  of  this  nn'neral 
were  almost  totally  unknown  to  the  ancients,  who 
considered  it  as  a  poison.  It  was  first  employed 
for  purposes  of  medicine  by  the  Arabians,  who 
made  use  of  it  in  the  form  of  ointments  for  the 
cure  of  certain  diseases  of  the  skin.  From  the 
writings  of  Theiidoric,  it  appears  that  mcrcnrv 
v/as  employed  in  the  practice  of  medicine  and 
surgery  as  early  as  tiie  thirteenth  century.  But 
its  use  in  venereal  cases  was  (irst  mentioned  in 
a  tract  by  Almenar,  published  in  l.^lfi.  (See 
Thomson's  Dispensatory,  p.  iO.j.  ed.  2.)  In  mo- 
dern limes  it  is  one  of  the  nmst  important  articles 
of  the  nuvteria  medica  ;  and  though  recent  inves- 
tigations will  not  strictly  allow  it  to  be  regarded 
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as  a  specific  for  the  venereal  disease,  still  mercury 
retain,s  the  character  of  being  generallv  the  most 
expeditious  and  permanent  means  of  relief.  The 
alleged  possibility  of  curing  the  venereal  disease 
without  mercury  by  no  means  cstahlishes  the 
propriety  of  abandoning  this  remedy,  any  more 
than  its  unfitness  for  certain  states  of  the  same 
disease  ought  to  be  a  reason  for  not  availing  our- 
selves of  its  superior  utility  in  others. 

Mercury,  taken  into  the  stomach  in  its  metallic 
state,  has  no  action  on  the  bod}-,  except  what 
arises  from  its  weight  or  bulk.    It  is  not  poisonous, 
as  was  vulgarly  supposed,  but  perfectly  inert.  But, 
in    certain  states  of  combination  with  iodine, 
chlorine,  cyanogen,  oxygen,  and  acids,  it  produces 
potent  efl'ects  on  the  human  frame.    [The  efiTcct  of 
mercury  is  to  produce  rapid  transformatiim  of  tissue, 
to  check  effusion,  and  promote  molecular  absorp- 
tion.    Mr.  Lawrence  ascribes  to  it  "the  power 
of  arresting   that   disturbed   condition    of  the 
capillaries  which  is  the  essence  of  inflammation." 
{Lectures,  p.  100.)]    According  to  circumstances, 
the  habit  of  the  patient,  the  temperature  in  which 
he  is  kept,  the  nature  of  the  preparation,  and  the 
quantity  in  which  it  is  exhibited,  its  action  varies. 
Sometimes   it   more   particularly  increases  one 
secretion,  sometimes  another;  but  its  most  cha- 
riicteristic  effect  is  the  increased  floAv  of  saliva, 
which  it  generally  excites,  if  given  in  sufficient 
quantity. 

It  has  been  said,  that  the  efficacy  of  mercury 
ill  curing  the  venereal  disease  was  an  accidental 
discovery  ;  but  it  seems  more  probable,  that  the 
good  effects  which  it  produced  in  cutaneous  dis- 
eases first  led  to  the  trial  of  it  in  venereal  cases 
which,  being  frequently  attended  with  eruptions,' 
ulcers,  &c.,  seemed  to  present  an  analogy  to  the 
affections  in  which  mercury  had  already  been 
found  successful. 

In  the  times  immediately  following  the  sup- 
posed origin  of  the  venereal  disease,  practitioners 
only  ventured  to  employ  this  remedy'with  timor- 
ous caution,  so  that,  of  several  of  their  formula, 
mercury  scarcely  composed  a  fourteenth  part;  and 
either  on  this  account,  or  some  difference  in  the 
disease  itself  at  that  period  from  what  is  now  re- 
marked, few  cures  were  effected.  On  the  other 
harui,  the  empirics,  who  noticed  the  little  efficacy 
of  these  small  doses,  ran  into  the  opposite  extreme, 
and  exhibited  mercury  in  quantities  so  large,  and 
with  so  little  care,  that  most  of  their  patient's  were 
suddenly  attacked  with  violent  salivation.';,  IVe-- 
quently  attended  with  very  dangerous  and  even 
fatal  symptoms;  or  such  as,  after  making  them 
lose  their  teeth,  left  them  pale,  emaciated,  ex- 
hausted, tind  subject,  for  the  rest  of  their  lives,  to 
tremblings,  or  other  more  or  less  dangerous  afiec- 
tions.^  From  these  two  very  opposite;  modes  of 
practice,  there  originated  such  uncertainty,  re- 
specting what  could  be  expected  from  meVcurv, 
and  such  fears  of  the  consequences  which  might 
result  from  its  employment,  that  every  plan  was 
eagerly  adopted  which  offered  the  least  chance 
of  cure  without  having  recourse  to  this  mineral, 

A  medicine,  however,  so  powerful,  and  whose 
salutary  cflS^ects  had  been  watched  by  attentive 
practitioners  amidst  all  its  inconvenienceSs  could 
not  sink  into  oblivion.  After  efforts  had  been  uwde 
in  vain  to  discover  an  equally  cllicacious  siibslitule 
for  it,  a  medium  was  pursued  between  the  timid 
methods  of  those  practitioners  who  liad  first  nd- 
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ministered  it,  and  the  inconsiderate  boldness  of 
empirics.  Tlius  the  causes,  from  which  both 
parties  failed,  were  avoided  ;  the  character  of  the 
medicine  was  revived  in  a  more  durable  way,  and 
from  this  period  its  reputation  has  always  been 
maintained. 

The  renowned  Paracelsus  first  taught  practi 
tioners  that  mercury  might  be  given  internally  with 
safety,  for,  belbre  he  set  the  example,  it  had  only 
been  employed  externally  in  different  ways. 


GENERAL  REMARKS  ON  THE  ADMINISTRATION  OF 
MERCURV,  ITS  OCCASIONAL  CONSEQUENCES,  ETC. 

With  regard  to  the  preparations  of  the  medicine, 
and  the  modes  of  applying  it,  we  are  to  consider 
two  things— first,  the  preparation  and  mode  at- 
tended with  the  least  trouble  or  inconvenience  to 
the  patient;   and  secondly,  the  preparation,  and 
mode  of  administering  it,  calculated  most  readily 
to  convey  the  necessary  quantity  into  the  consti- 
tution.    Mercury  is  carried  into  the  cnnstilution 
either  by  being  absorbed  from  the  surface  of  the 
bodA',  or  that  of  the  alimentary  canal.    It  cannot, 
however,  in  all  cases  be  taken  into  the  constitution 
in  both  ways;  for  sometimes  the  absorbents  ot 
the  skin  will  not  readily  receive  it,  at  least  no 
material  effect  is  produced,  either  on  the  disease  or 
constitution,  from  this  mode  of  application  In 
this  circumstance  mercury  must  be  given  by  the 
mouth,  although  the  plan  may  be  very  improper  in 
other  respects,  and  often  inconvenient.    On  the 
other  hand,  the  internal  absorbents  sometimes  will 
not  take  up  the  medicine,  or,  at  least,  no  effect  is 
produced  on  the  disease,  or  the  constitution. 

In  such  cases,  different  preparations  of  the  me 
dicine  should  be  tried,  for  sometimes  one  sue 
ceeds  when  another  will  not.  In  some  rare  instances 
mercury  seems  to  have  no  effect,  either  applied 
outwardly  or  taken  into  the  stomach.  Again,  many 
surfaces  seem  to  absorb  mercury  better  than  others  : 
such  are  probably  all  internal  surfaces  and  sore?. 
Dressing  small  ulcers  with  red  precipitate  some, 
times  causes  a  salivation.  (See  Hunter  on  the 
Venereal  Disease,  pp.  335,  336.) 

Besides  the  practicability  of  getting  the  me- 
dicine into  the  constitution  in  either  way,  it  is 
proper  to  consider  the  easiest  for  the  patient,  each 
mode  having  its  convenience  and  inconvenience, 
depending  on  the  nature  of  the  parts  to  which  it 
is  applied,  or  on  certain  sitnations  ot  lite  at  the 
time  Hence  it  should  be  given  in  the  way  most 
suitable  to  such  circumstances. 

In  many  the  bowels  can  hardly  bear  mercury 
at  all,  and  it  should  then  be  given  in  the  mildest 
form  possible,  conjoined  with  such  medicines  as 
will  lessen  or  correct  its  violent  local  eliects,  al- 
though not  its  specific  ones  on  the  constitution. 

When  mercury  can  be  introduced  into  tbo  consti- 
tution with  propriety  by  the  external  method,  Mr. 
Hunter  deemed  it  preferable  to  the  interna,  plaii, 
because  the  skin  is  not  nearly  bo  essential  to  lile 
as  the  stomach,  and,  therefore,  is  capable  in  itself  ot 
bearing  much  more  than  the  stomach  The  con- 
stitution seemed  to  him  also  to  be  thus  less  injured. 
Many  courses  of  mercury  (he  thought)  would  kill 
the  patient,  if  the  medicine  were  only  given  inter- 
nalljs  because  it  proves  hurtful  to  the  stomach  and 
intestines,  when  given  in  any  form  or_  joined  with 
the  greatest  correctors.    {Hunter,  ]}.  'd'io.) 

[Sir  B.  Brodie  regarded  inunction  with  mercurial 


ointment  as  the  only  certain  way  of  effecting 
a  cure  in  syphilis.    {Lectures,  Lancet,  1864. J] 

Whenever  mercury  is  given  in  venereal  cases, 
the  first  attention  should  be  to  the  quantity,  and  its 
visible  effects  in  a  given  time,  which,  when  brought 
to  a  proper  pitch  are  only  to  be  kept  up,  and  the 
decline  of  the  disease  to  be  watched  ;  tor  by  this 
we  judge  of  the  invisible  or  specific  effects  of  the 
medicine,  and  know  what  variation  in  the  quantity 
may  be  necessary.    The  visible  effects  of  mercury 
affect  either  the  whole  constitution,  or  some  parts 
capable  of  secretion.    In  the  first,  it  produces  uni- 
versal irritabilitv,  making  it  more  susceptible  of 
all  impressions."  It  quickens  the  pulse,  increases 
its  hardness,  and  occasions  a  kind  of  temporary 
fever.     In  some  constitutions  it  operates  like  a 
poison,  while  in  others  it  produces  a  kind  of 
hectic  fever— that  is,  a  small  quick  pulse,  loss  ot 
appetite,  restlessness,  want  of  sleep,  and  a  sallow 
complexion,  with  a  number  of  consequent  symp- 
toms ;    but  such  effects  commonly  diminish  on 
the  patient  becoming  a  little  accustomed  to  the 
medicine.    {Hunter,  pp.  339,  340.) 

The  quantity  of  mercury  to  be  thrown  into  the 
constitution,  for  the  cure  of  any  venereal  com- 
plaint, used  to  be  proportioned  to  the  violence  of 
the  disease.  However,  surgeons  were  guided  by 
two  circumstances,  namely,  the  time  in  which  any 
given  quantity  was  to  be  thrown  in,  and  the  effects 
it  had  on  some  parts  of  the  body,  as  the  salivary 
glands,  skin,  or  intestines. 


lilUO,    oil...,    , 

These  circumstances  being  known,  mercury  be- 
comes a  much  more  efficacious,  manageable,  and 
sate  medicine  than  it  was  formerly  thought  to  be  ; 
but,  unluckily,  its  visible  effects  upon  the  mouth 
and  the  intestines  are  sometimes  much  more  violent 
than  its  general  effect  upon  the  constitution  at 
large.  These  parts  must  therefore  rot  be  stimu- 
lated so  quickly,  as  to  hinder  the  necessary  quan- 
tity of  mercury  from  being  used. 

The  constitution,  or  parts,  are  more  susceptible 
of  mercury  at  first,  than  afterwards.  If  the  mouth 
is  made  sore,  and  allowed  to  recover,  a  much 
greater  quantity  may  be  thrown  in,  a  second  time, 
before  the  same  soreness  is  produced.  However, 
anomalous  cases  occur,  in  which,  from  unknown 
causes,  mercury  cannot  at  one  time  be  made  to 
produce  any  visible  effects;  but,  afterwards,  the 
mouth  and  intestines  are  all  at  once  affected. 
I  Hunter,  p.  342.)  , 
Mercury  occasionally  attacks  the  T^o'^-eH  'ind 
causes  violent  pttrging,  and  even  discharge  of  blood. 
This  effect  is  remedied  by  discontinuing  the  use 
of  the  medicine,  and  exhibiting  opium.    At  other 
times  it  is  suddenly  determined  to  the  mouth,  and 
produces  inflammation,  ulceration  and  an  exces- 
sive flow  of  .saliva.  To  obtain  relief  in  this  circum- 
stance, besides  the  discontinuance  of  the  mercury, 
patient  is  to  be  freely  e.xposed  to  dry  cool 
1  ir,  with  the  occasional  use  of  cathartics,  .-..id 
the  assiduous  application  of  -'nn gen  gargle^ 
containing  sulphate  of  copper,  and  the  'k^;  J^"^ 
sole  objection  against  this  .,f /^^"^^ 

is  the  lizard  to  which  the  patient  w,  1  be  exposea 
of  having  the  saliva  suddenly  /l'^'^'^^''?  "^^^^J 
suffering  possibly  some  other  disease  in  conse- 

'^""Thaf  tt  hasty  suppression  of  a  ptyaf-  may 
be  followed  by  sJriou's  inconveniences,  been 
proved  by  Dr.  Silvester  {Med.  Oh,,  and  /  9- 
vol.  iii.),  who  published  the  cases  of  three  persons, 


who  had  been  under  his  own  care,  two  of  whom 
were  afflicted  with  violent  pains,  and  the  third 
scarcely  retained  anj'  food  in  her  stomach  for  the 
space  of  three  months.  I  have  seen  not  only  pains, 
but  even  general  convulsions,  produced  from  the 
same  cause.  But  this  singular  kind  of  metastasis 
of  the  mercurial  irritation  does  not  appear  to  me 
to  owe  its  appearance  to  simple  exposuie  to  cold 
and  dry  air  ;  because  I  have  known  it  occur  in 
difTerent  forms,  where  patients  continued  to  breathe 
a  Wiirm  atmosphere,  but  used  a  bath  the  water 
of  which  was  not  sufficiently  heated.  Cold  liquids 
taken  in  a  large  quantity  into  the  stomach,  or  expo- 
sure of  the  body  to  cold  and  moisture,  will  also 
prove  injurious  to  those  who  are  fully  under  the 
influence  of  mercury  ;  whereas  breathing  a  cool 
air,  while  the  body  is  properly  covered  with  ap- 
parel, has  certainly  no  tendency  to  produce  any 
distressing  or  dangerous  consequences.  (^Pearson 
on  the  Effect  of  Various  Articles  in  the  Cure  of 
Lues  Venerea,  edit.  2.  pp.  163,  164.) 

Mercury,  when  it  affects  the  mouth,  produces, 
in  many  constitutions,  violent  inflammation,  which 
sometimes  terminates  in  mortification.  In  these 
habits  great  caution  is  necessary.  The  ordinary 
operation  of  mercury  does  not  permanently  injure 
the  constitution. 

From  mercury  occasionally  acting  on  the  sj's- 
tem  as  a  poison,  quite  unconnected  with  its  agency 
as  a  remedy,  and  neither  proportionate  to  the  in- 
flammation of  the  mouth,  or  the  actual  quantity  of 
the  mineral  absorbed,  Mr.  Pearson  noticed  that 
one  or  two  patients  in  general  died  suddenly  every 
year  in  the  Lock  Hospital.  The  morbid  state  of 
the  system,  which  tends  to  the  fatal  event,  during 
a  mercurial  course,  is  named  by  Mr.  Pearson 
ereihismus,  and  is  characterised  b}'  great  depres- 
sion of  strength,  a  sense  of  anxiety  about  the  prte- 
cordia,  irregular  action  of  the  heart,  frequent  sigh- 
ing, trembling,  a  small,  quick,  and  sometimes  an 
intermitting  pulse,  occasional  vomiting,  a  pale 
contracted  countenance,  a  sense  of  coldness  ;  but 
the  tongue  is  seldom  furred,  and  neither  the  vital 
nor  natural  functions  are  much  disordered  ;  a 
statement,  however,  according  to  my  notions,  not 
very  consistent  with  the  alleged  irregular  action  of 
the  heart.  They  who  die  suddenly  of  the  mer- 
curial erethismus  have  frequently  been  making 
some  little  exertion  just  before.  To  prevent  the 
dangerous  consequences  of  this  state  of  the  svstetn, 
the  use  of  mercury  must  be  discontinued,  whatever 
may  be  the  stage,  extent,  or  violence  of  the  vene- 
real symptoms.  The  patient  should  be  directed  to 
expose  himself  freelj'  to  dry  and  cool  air,  in  such 
a  manner  as  shall  be  attended  with  tlie  least 
fatigue,  and  he  should  have  a  generous  diet.  In 
this  manner  patients  often  recover  sutKciently  in 
ten  or  fourteen  days  to  resume  tlie  use  of  mercury 
with  safety.  In  the  early  stage  tlie  mercurial 
erethism  may  often  be  averted  by  leaving  off  the 
men-ury,  and  giving  the  mistura  camphorat;i  with 
large  doses  of  ammonia.  When  the  stomach 
is  un!ifl!ected,  sars-.iparilla  sometimes  does  good. 
{Pearson,  p,  151,  &c.) 

Occasionnlly  the  use  or  rather  misuse  of  mercury 
brings  on  a  peculiar  eruption,  which  has  received 
tlie  several  names  of  hi/drargyria,  mercurial  rash, 
eczema  mei  curiale,  eczema  rul/rum,  lepra  mercurialis, 
mercurial  i/isease,  and  erythema  mcrcuriale, 

"  Eruptions  of  various  kinds  are  very  common 
symptoms  of  syphilis,  ljut  a  very  unusual  cfTect  of 
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mercury.  Therefore,  until  the  real  nature  of  this 
erythema  was  lately  discovered,  whenever  it  oc- 
curred in  patients  undergoing  a  mercurial  course 
for  syphilitic  complaints,  it  was  naturally  enough 
considered  as  an  anomalous  form  of  lues  venerea. 
The  mercury  was  consequently  pushed  to  a  greater 
extent  in  proportion  to  the  violence  of  the  symp- 
toms, and  from  the  cause  of  the  disease  being  thus 
unconsciously  applied  for  its  removal,  it  could  not 
fail  to  be  aggravated,  and  hurried  on  to  a  fatal  ter- 
mination. The  observation  of  this  fact,  conjoined 
with  another  of  less  frequent  occurrence — namely, 
that  a  similar  eruption  did  sometimes  appear  in 
patients  using  mercury  for  other  complaints,  and 
in  whom  no  suspicion  of  syphilis  could  be  enter- 
tained— !tt  last  led  some  judicious  practitioners 
in  Dublin  to  the  important  discovery,  that  the 
eruption  was  entirely  an  effect  of  mercury,  and 
not  at  all  connected  with  the  origiuiil  disease. 
This  discovery  was  not  published  till  1804." 
{M'MuUin  in  Edinb.  Med.  and  Stirgical  Journal, 
No.  6.)  Mr.  Pearson  states,  however,  that  he 
had  been  acquainted  with  the  disease  ever  since 
1781,  and  had  always  described  its  history  and 
treatment  in  his  lectures  since  1783. 

The  eniption  is  attended  with  more  or  less 
indisposition,  is  not  confined  to  either  sex  or  any 
particular  constitution,  and  seems  to  be  equally 
produced  by  mercury  applied  externally,  and  by 
any  of  its  preparations  taken  inwardly.  Mr.  Pear- 
son has  never  seen  it  in  subjects  above  50  ;  and 
he  says  its  occurrence  is  more  common  about 
eight  or  ten  days  after  the  beginning  of  a  mercu- 
rial course.    (P.  166.) 

Dr.  M'MuUin  has  described  three  distinct  stages 
of  the  erythema  mercuriale.  "  The  first  stage 
commences  with  languor,  lassitude,  and  cold 
shiverings  ;  these  symptoms  are  succeeded  by  in- 
creased temperature  of  the  bod}',  quick  pulse, 
nausea,  headache,  and  thirst.  The  patient  is 
troubled  with  a  dry  cough,  and  complains  of  difR- 
'•ult  respiration,  anxiety,  and  sense  of  stricture 
about  the  prajcordia.  The  tongue  is  usually  moist, 
and  covered  with  a  white  glutinous  slime  ;  it  some- 
times appears  clean,  and  brightly  red  in  the  centre, 
whilst  the  margins  remain  foul.  The  skin  feels 
unusually  hot  and  itchy,  with  a  sense  of  prickling, 
not  unlike  the  sensation  experienced  from  the 
application  of  nettles.  The  bowels  are  generally 
confined,  but  a  diarrha2a  is  often  produced  by 
very  slight  causes. 

"  On  the  first  or  second  day,  an  eruption  most 
commonly  shows  itself,  the  colour  of  which  is  either 
daik  or  bright  red  ;  the  pnpulaj  are  at  first  distinct 
and  elevated,  resembling  very  much  those  in  rubeola. 
Sometimes,  but  rarely,  the  eruption  appears  like 
urticaria,  and  in  such  instances  the  disease  is  ob- 
served to  be  very  mild.  The  papulas  very  speedily 
run  together  in  such  u  manner  as  to  form  a  suf- 
fused redness,  which  disappears  on  pressure.  In 
most  cases  it  begins  first  on  the  scrotum,  inside  of 
the  thighs,  forearm,  or  where  mercurial  friction 
has  been  applied,  and  the  integuments  of  the  parts 
affected  become  much  swollen.  There  have  also 
been  observed  instances  where  an  eruption  of  a 
purplish  colour,  and  unaccompanied  by  papulte 
has  difTiised  itself  suddenly  over  the  entire  body. 
This,  however,  may  be  considered  as  uncommon. 
In  every  instance  which  came  under  my  obser- 
vation, it  was  confined  at  first  to  a  few  places,  and 
from  thence  gradually  extended,  until  the  different 
u  2 
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portions  of  the  eruption  lind  united,  and  tlie 
papulffi  were  also  rougli.    But  in  those  cases, 
which  resemble  urticaria,  a  number  of  minute 
vesicles,  which  contain  a  serous  fluid,  appear, 
from  the  commencement,  interspersed  among  the 
papula;.    Contrary  to  what  hnppeus  in  most  dis- 
eases accompanied  with  cutaneous  affections,  the 
febrile  symptoms  are  much  aggravated,  and  con- 
tinue to"  increase  after  the   eruption  has  been 
completed.    The  pulse  in  general  beats  from  120 
to  130  in  a  minute,  the  thirst  continues  urgent, 
and  the  patient,  extremely  restless,  seldom  enjoys 
quiet  sleep.    When  the  eruption  has  continued  in 
this  manner  for  a  certain  period,  the  cuticle  begins 
to  peel  oifin  thin,  whitish,  scurfy  exfoliations,  not 
nnlike  those  observed  in  rubeola.    This  desqua- 
mation has  not  been  attended  to  by  Dr.  Moriarty 
or  Mr.  Alley,  if  they  have  not,  by  giving  the  same 
name  to  the  decrustation  which  occurs  in  the  last 
stage,  confounded  both  together.  It  commences  in 
those  places  where  the  eruption  first  made  its  ap- 
pearance, and  in  this  order  spreads  to  other  parts. 
About  this  period  the  fauces  become  sore,  the  tongue 
swells,  and  the  eyes  appear  somewhat  inflamed. 

"The  duration  of  this  stage  is  very  various; 
sometimes  it  continues  from  ten  to  fourteen  days, 
and  in  other  cases  it  terminates  in  half_  that  tune. 
When  the  disease  has  appeared  in  its  mildest  form, 
the  patient  recovers  immediately  after  the  desqua- 
mation, a  new  cuticle  having  formed  underneath; 
butif  severe,  he  has  onlv  experienced  the  smallest 
part  of  his  sufferings,  and  the  skin  now  assumes  a 
new  appearance,  which  I  have  considered  as  the 

second  stage.  -c   »  jj  j 

"  The  skin  at  this  period  appears  as  if  studded 
with  innumerable  minute  vesicles,  which  are  filled 
with  a  pellucid  fluid.  These  vesicles  may  be  ex- 
pected, if  the  pat'ent,  at  the  close  of  the  first  stage, 
complains  of  increased  itching  and  sense  of  buin- 
in^T  heat  in  those  parts  from  which  the  cuticular 
exfoliations  have  fallen.  They  remain  somelimes 
for  a  day  or  two,  but  are  most  commonly  burst, 
immedia'tely  after  their  formation,  by  the  patient 
rubbing  them,  in  order  to  relieve  the  troublesome 
itcbiuBSS  with  which  these  parts  are  affected.  They 
discharge  a  serous  acrimonious  fluid,  which  pos- 
sesses such  a  very  disagreeable  odour  as  to  induce 
nausea  in  the  patient  himself,  and  those  who 
approach  near  his  bedside.  The  odour  is  so 
peculiar,  that  it  can  easily  be  recognised  by  any 
person  who  has  once  experienced  it. 

"This  fluid  is  poured  out  most  copiously  from 
the  scrotum,  groin,  inside  of  the  thighs,  or  wherever 
the  skin  forms  folds,  and  the  sebaceous  glands  are 
most  numerous.  The  serous  discharge  from  these 
minute  vesicles  form?,  with  the  cuticle,  an  incrusta- 
tion, which  may  be  considered  as  the  third  or  last 

state.  ,  , 

"These  crusts  are  generally  very  large,  and, 
when  detached,  retain  the  figure  of  the  parts  from 
which  thev  have  fallen.  Their  colour  is  yellowish, 
but  sometimes  appears  dark  and  dirty.  Ihis 
period  of  the  disease  might  be  termed,  I  think, 
with  much  proprietv,  the  stage  of  decnistalion,  in 
order  to  distinguish  it  more  fully  froin  the  dcsqiia- 
mation,  which"  lias  been  already  noticed.  From 
the  use  of  the  two  last  terms  indiscriminately,  those 
who  have  described  the  disease  have  introduced 
into  their  descriptions  a  degree  of  confusion  which 
has  caused  its  progress  not  to  be  well  understood. 
When  this  stage  appears,  the  fauces  become  more 


affected,  the  eyes  intolerant  of  light,  and  the  tarsi 
tender,  inflamed,  and  sometimes  inverted.  The 
crusts  formed  on  the  face,  as  in  other  parts  of  the 
body,  before  falling  off,  divide  asunder,  so  as  to 
leave  cracks  and  fissures,  which  produce  a  hideous 
expression  of  couuteuaucc;  and   the  eyelids  are 
also,  from  the  general  swelling  of  the  face,  com- 
pletely clo.sed.    The  back  and  liairy  scalp  are 
last  aifected,  and  even  in  very  severe  cases,  these 
parts  are  sometimes  observed  to  escape  entirely. 
The  patient  whilst  in  this  state  is  compelled  to 
desist  from  every  kind  of  motion,  on  account  of  the 
pain  which  he  experiences  on  the  slightest  exertion, 
and  which  he  describes  as  if  his  flesh  were  cr.ack 
ing.    The  crusts  .also  fall  oif  in  fuch  abundance, 
tliat  the  bed  appears  as  if  strewed  with  the  cones 
of  hops.    Whilst  the  eruption  is  only  making  its 
appearance  in  one  place,  another  part  may  have 
arrived  at  its  most  advanced  form;  so  that  all  the 
different  stages  of  the  disease  may  be  present  at 
one  time  in  the  same  individual.    It  is  attended 
with  typhus  through  its  entire  course;  but  it  is 
very  curious  to  observe  that  the  appetite  for  food 
in  most  cases  remains  unimpaired,  and  sometimes 
is  even  voracious.    This  circumstance  was  par- 
ticularly remarked  in  a  patient  who  laboured 
under  the  disease,  in  its  worst  form,  for  the  space 
of  three  months,  in  the  Royal  Infirmary  of  Edin- 
burgh, for  double  the  usual  hospital  .allowance  of 
food  was  scarcely  sufficient  to  satisfy  his  hunger. 
When  the  catarrhal  symptoms  have  coutiuued 
during  the  progress  of  the  complaint,  they  are  at 
this  advanced  period  particularly  aggravated:  the 
anxiety  and  pain  of  the  cliest  are  also  very  severe, 
attended  witii   cough  and  bloody  expectoration, 
and  the  patient  always  feels  languid  and  dejected. 
The  pulse  becomes  frequent,  feeble,  and  irregular, 
the  tongue    black  and  parclied,  and  at  length 
diarrhcEa,  delirium,  convulsions,  gangrene  of  the 
surface  of  the  body,  and  death  supervene.     In  its 
mild  form  it  only  goes  through  the  first  stoge,  and 
terminates,  as  we  have  already  stated,  in  a  feu- 
days,  by  a  slight  desquamation.    But  when  severe, 
it  is  often  protracted  more  than  two  month?,  every 
stage  of  the  eruption  continuing  pp>portionably 
longer;  and  when,  in  this  manner  it  has  run  its 
coiu-se,  it  repeatedly  breaks  out  on  the  new  surface, 
and  passes  through  the  same  stages."  (M'Mullin, 
in  Edinb.  Med.  and  Sury.  Jouriia/,  No.  5.) 

The  remote  cause  is  the  employment  of  mer- 
cury. Dr.  M-MuUin  is  inclined  to  believe,  with 
Dr.  Gregory,  that  the  application  of  cold  to  the 
body  while  under  the  action  of  mercury  is  ab- 
solutely necessarv  for  its  production,  an  opinion 
strengthened  bv  the  constant  prevalence  of  catar- 
rhal symptoms.  However,  Mr.  Pearson  thinks 
that  cold  has  no  concern  in  bringing  on  the  com- 
plaint in  patients  under  the  influence  of  mercury. 
At  the  same  time  it  merits  particular  attention,  that 
the  disease  is  not  exclusively  occasioned  by  mer- 
cury, either  in  its  genernl  or  more  partial  attacks; 
it  has  been  observed  to  follow  exposure  to  co  d, 
and  to  recur  in  the  same  individual,  at  irregular 
intervals,  without  any  obvious  or  adequate  cause. 
(lJutema,rs  S,,nopsh,  V  2-^6.  ed.  ;i ;  7f««^'-,  Ed>n^ 
Med.  and  Sun/.  Joimi.  vol.  v.  p.  14,1;  MancI,  m 
AM.  Cliii:  Tmm.  vol.  ii.  art.  9.) 

In  the  early  stage,  Mr.  Pearson  recommends 
small  doses  of  antimouial  powder,  with  s.a  ,ne 
draughts,  or  the  .acetate  of  ammoni.a.  A  gentle 
purgative  should  be  given  every  three  or  four  d.ijs, 
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and  opium  to  (irocure  sleep.  The  latter  medicine 
sometimes  does  most  good  when  joijied  with  cam- 
phor, (ir  Huffman's  anodyne  liquor.  Sarsaparilhi 
and  bark  may  be  given  when  tiie  dischar;;e  is  nn 
longer  ichorous,  and  tlie  tumefaction  has  subsided. 
Diluted  sulpliuric  acid  has  seemed  to  give  relief. 
The  diet  may  be  light  and  nutritive,  without 
fermented  liquors,  however,  till  the  desquamation 
has  somewluit  advanced.  P'rcquent  use  of  tlie 
■warm  bath,  and  often  changing  the  patient's  linen 
and  sheets,  which  soon  become  stitF  and  rough 
with  the  discharge,  afford  much  benefit.  If  the 
warm  bath  cannot  be  had,  jMr.  Pearson  advises 
washing  the  body  very  tenderly  with  warm-water 
gruel;  he  also  covers  parts,  from  which  the  cuticle 
is  detached,  with  a  mild  cerate,  and  renews  the 
application  twice  a  day.    (P.  17!!.) 

Dr.  M'Mullin  advises  tile  immediate  discon- 
tinuance of  mercury,  the  r-.'moval  of  the  patient 
from  wards  where  this  mineral  is  in  use,  emetics 
and  diaphoretics;  but  on  account  of  the  very 
irritable  state  of  the  bowels,  ho  says  antimonials 
are  hardly  admissible,  and  tliat  when  purgatives 
are  indicated,  only  the  mildest  ones,  such  as  castor- 
oil,  sulphate  of  magnesia,  &c.  ought  to  be  given. 
He  ndvisfs  mucilaginnus  dranglits  with  opium  for 
relieving  the  soreness  of  the  fauces;  in  the  second 
stage,  the  cold  infusion  of  baric,  with  aromatics  and 
opium,  or  ( what  is  more  to  the  purpose)  wine,  porter, 
&c. ;  to  relieve  the  ophthalmia  tarsi,  the  ungui'uium 
oxidi  zinci,  and  to  appease  the  painful  sensation  of 
the  skin  cracking,  the  linimentum  calcis,  which 
should  be  liberally  applied  as  soon  as  trusts 
appear. 

Consult  Essay  on  a  Peculiar  Eruptive  Dieease  aris- 
ing; from  the  ExliiUition  of  Mercury,  by  G.  Alley,  8vo. 
Dublin,  1S0+  ;  also  Obs.  on  the  Hydrarg:yria,  or  tuat 
.Vesicular  Disfase  arisins  from  the  Exhibition  of  Mer- 
cury, 4to.  Lend.  1810.  A  Description  of  the  Mer- 
curial Lppra,  by  Dr.  Moriarti/,  V2mo.  Dublin,  1804. 
Spens  and  jl/'il/u/Z/n  in  Edinburgh  .Vied,  and  Surgical 
Journal,  Nos.  1.  and  5.  Pearson  on  Lues  Venerea, 
ed.  2.    Bateman's  Synopsis,  p.  256,  &c.  ed.  3. 

Frictions  with  3Icrcurial  Ointment. 

[Fresh  mercurial  ointment  is  composed  of  finely- 
divided  mercury,  lard,  and  suet;  when  kept  for 
some  time,  it  contains  a  larger  or  smaller  pro- 
portion of  proto.xide  of  the  metal  combined  with 
Bcbacic  acid.  The  metallic  mercury  penetrates  tlie 
organic  textures  when  rubbed  in  as  ointment.  It 
can  always  readily  lie  discovered  in  the  epidermis, 
coriuin,  and  subcutaneous  areolar  tissue,  at  tlie  site 
of  inunction.  In  animals  thus  treated  the  evi- 
dence of  metallic  globules  in  internal  orgai.s, 
particularly  in  the  intestines,  liver,  and  kidne_\s, 
can  moreover  be  easily  established.  In  man,  the 
mercury  lias  been  detected  in  the  saliva,  urine,  and 
tlie  cutaneous  exlialation.  It  lias  also  been  found 
in  tlie  bruin,  lungs,  liver,  and  in  the  blood.  TI.e 
metal  in  mercurial  ointment  is  in  the  nust  simple 
and  least  combined  form  of  all  its  preparations,  and 
hence  it  is  believed  not  only  generally  to  operate 
with  more  mildness  on  the  system,  but  with  more 
specific  effect  nn  tlio  disciise. 

Dr.  Signiund  of  Vienna,  a  strenuous  ndvocnte  of 
this  plan  of  treatment  {Anweimiicj  zur  Einrcibmiys- 
kur),  advises,  by  way  of  preparation,  that  tlie  pa- 
tient should  remain  witliiii  doors  for  some  six  or  ten 
days  before  commencing  inunction,  should  observe 
a  light  unirritant  diet,  and  by  repeated  balhiiit; 
render  tin;  skin  more  susceptible  for  the  absorption 
Qf  the  mercury.    The  ointment  is  to  be  rubbed  in 


the  last  thing  in  the  evening,  upon  the  inner  and 
hinder  surface  of  the  limbs,  by  the  patient's  own 
hand,  for  not  less  than  ten  minutes  at  each  sitting. 
The  part  is  then  to  be  covered  with  a  linen  or 
woollen  cloth,  cleansed  the  following  morning  by- 
washing,  carefully  dried,  and  kept  warm.  Dr.  Sig- 
nuind  advises  suitable  change  of  body  and  bed- 
linen;  the  apartment  to  be  duly  aired,  and  kept  at 
a  temperature  of  from  68°  to  72°  Falir.  Tlie 
quantity  of  ointment  to  be  employed  each  time  is 
from  20  to  40  grains,  which  must  be  distributed 
over  two  different  surfaces  of  skin.  The  average 
duration  of  the  course  of  treatment  is  from  twenty 
to  thirty  days,  or  until  all  trace  of  the  disease  has 
disappeared.  The  patient  is  to  observe  a  light 
nutritious  diet.  The  most  favourable  seasons  of 
the  year  for  following  out  the  practice  are  spring 
.and  summer. 

In  the  cases  of  children  born  with  syphilis,  Sir 
B.  Brodie  recommends  the  following  method  of 
employing  inunction  as  eminently  successful  {Lec- 
tures itlusirative  of  Various  Subjects  in  Palhologii 
and  Suryery,  p.  245): — He  directs  a  flannel  roller 
to  be  procured,  on  one  end  of  which  some  mercurial 
ointment,  say  a  drachm  or  more,  is  to  be  spread. 
The  roller,  thus  prepared,  is  to  be  applied,  not 
very  tight,  round  the  knee,  repeating  the  applica- 
tion daily.  The  motions  of  the  child  produce  the 
necessary  friction;  and  the  cuticle  being  thin,  the 
mercury  easily  enters  the  sv'stem. 

The  objections  to  the  plan  of  treatment,  by  fric- 
tions with  mercurial  ointment,  are  its  uncleanli- 
ness  and  other  inconveniences.] 

Mercurial  Fumiyations. 

This  method  is  one  of  the  most  ancient  plans  of 
affecting  the  constitutiiin  with  mercury,  and  Aber- 
nethy  has  stated  circumstances  in  its  favour,  which 
seemed  to  make  it  occasionally  an  eligible  mode. 
He  was  of  opinion,  that  if  the  peculiar  advantages 
of  mercurial  fumigations  were  generally  known  to 
practitioners,  they  would  be  much  more  frequently- 
employed.  The  advantages  of  the  method  con- 
sist in  its  affecting  the  constitution,  when  other 
means  fail,  and  in  producing  its  effects  in  a  much 
shorter  time  than  any  other  mode.  This  celerity 
of  operation,  when  venereal  ulceration  was  making 
great  ravages  in  the  palate  and  throat,  was  partieu- 
larly  insisted  upon  as  a  most  desirable  circumstance. 
For  patients  who  had  not  strength  to  rub  in  oint- 
ment, and  whose  bowels  would  not  bear  the  in- 
ternal exhibition  of  mercury,  fumigation  was  also 
deemed  highly  advantageous. 

"In  the  year  1770  the  Chevalier  Lalouetle,  a 
physician  at  Paris,  laid  before  the  public  an  account 
of  a  new  mode  of  mercurial  fumigation,  free  from 
the  inconveniences  of  former  ones,  and  which,  in 
the  space  of  thirty-five  years,  he  had  successfullv 
cmployed  in  more  than  four  iuindied  cases  tliat 
had  resisted  all  the  ordinary  methods  of  cure.  His 
method  consisted  in  inclosing  the  patient,  pre- 
viously undressed,  in  a  kind  of  box  resembling 
a  sedan-chair,  with  an  opening  at  the  top  to  let 
out  the  head,  and  another  at  the  bottom,  to  which 
was  fitted  a  small  grate  or  furnace,  having  in  it  a 
heated  iron  fur  converting  the  mercurial  remedy 
iulo  fume.  The  preparation  he  made  use  of  was 
obtained  from  calomel,  which  by  repeated  sublima- 
tion from  iron  filings,  was  so  far  deprived  of  its 
chlorine,  as  to  be  in  part  reduced  into  niuning 
quicksilver,  and,  while  it  possessed  considernblo 
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volatility,  was  perfectly  unirritating.    Some  of  this 
powder  being  strewed  upon  the  hot  iron  placed 
below,  was  immediately  converted  into  smoke, 
wliich  surrounded  the  patient's  body,  and  atter 
some  time  settled  on  his  skin  in  the  form  of  an 
oxide  of  the  metal:  a  complete  dress,  having  its 
inner  surface  fumigated  with  the  same  powder, 
was  then  put  on.    The  remedy  being  thus  gene- 
rally applied  to  the  mouths  of   the  cutaneous 
absorbents,  soon  got  admission  into  the  circulating 
fluids,  and  the  constitution  became  thereby  more 
speedily  affected  than  by  any  other  process  known 
before."    {AbernethJ s  Surgical  and  Physiological 
Essays,  part  iii.) 

As  the  fumigating  powder  used  by  M.  Lalouette 
appeared  to  have  no  advantage  over  one  made  by 
simply  decomposing  calomel  by  means  of  ammonia, 
Abernethy  employed  the  latter,  which  was  pre- 
pared in  the  following  manner:  Two  drachms  of 
liquor  ammonise  are  added  to  six  ounces  of  distilled 
water,  and  four  ounces  of  calomel  are  thrown  into 
this  liquor,  and  shaken  up  with  it;  the  powder  JS 
afterwards  separated  by  a  filter,  and  dried. 

In  local  disease  of  the  joints,  such,  for  instance, 
as  a  thickrned  state  of  the  synovial  membrane, 
and  in  sarcomatous  enlargements  of  the  breast 
in  women,  the  late  Mr.  Siiarp  and  Sir  C.  Blicke 
were  accustomed  to  direct  fumigated  stockings, 
or  under- waistcoats,  to  be  worn;  by  which  these 
complaints  were  relieved,  and  tiie  constitutions 
of  the  patients  affected,  without  the  trouble  and 
■unpleasantness  arising  from  the  use  of  the  com- 
mon mercurial  ointment.  (See  Abemethy,  op.  cit. 
part  iii.) 

Mr.  Pearson  procured  Lnlouette's  machine,  and 
made  a  considerable  number  of  exoeriments  to 
determine  the  comparative  advantages  of  this 
method,  and  mercurial  frictions.  He  found  that 
the  gums  became  turgid  and  tender  very  quickly, 
and  that  the  local  appearances  were  sooner  re- 
moved, than  by  the  other  modes  of  introducing 
mercury  into  the  system;  but  that  it  soon  brought 
on  debility,  a  rapid  and  premature  salivation,  and 
of  course  that  the  medicine  could  not  be  steadily 
continued.  This  gentleman  concludes,  that  when 
checking  the  progress  of  the  disease  suddenly  is 
an  object  of  great  moment,  when  the  body  is 
covered  with  venereal  ulcers,  or  when  the  erup- 
tions are  large  and  numerous,  so  that  there  scarcely 
remains  a  surflice  large  enough  to  absorb  the  oint- 
ment, the  vapour  of  mercury  will  be  advantageous. 
(Pearson  on  Lues  Venerea,  p.  145,  &c.) 

[In  1824  M.  Rnpou  published  two  volumes  on 
the  employment  of  luinigalion  in  various  diseases, 
and  recommends  in  certain  cases  mercurial  fumiga- 
tions to  be  used  with  steam,  which,  as  he  says, 
calms  the  system,  softens  the  skin,  and  does  not 
prevent  the  absorption  of  the  mercury  (vol.  p. 
395).  In  this  country  the  practice  was  revived, 
some  twenty-five  yea'rs  back,  by  Mr.  Li.ngston 
Parker,  whose  experience,  derived  (as  he  tells  us  in 
the  last  edition  of  his  work  Modern  Treatment  oj 
Syphilitic  Diseases,  London,  ISCO,  p.  322 )  from  the 
treatment  of  many  thousand  cases  enables  hini  to 
speak  strongly  in  its  commendation.  Mr.  1  urker 
directs  the  patient  to  be  placed  on  a  chair,  and 
covered  with  an  oilcloth  lined  with  flannel,  which 
is  supported  by  a  proper  framework;  under  the 
chair  are  placed  a  copper  bath,  containing  from  half 
a  pint  to  a  pint  of  water,  and  a  tinned  iron  plate  on 
which  is  put  from  one  to  three  drachms  of  bisul- 


phuret  of  mercury,  or  the  same  quantity  of  the  grey 
oxide,  or  tlie  binoxide,  or  other  mercurial  prepa- 
ration; under  each  of  these  a  spitit-lainp.  The 
patient,  as  Mr.  Parker  observes,  is  thus  exposed 
to  the  influence  of  three  agents,  heated  air,  com- 
mon steam,  and  the  vapour  of  mercury,  which  is 
thus  applied  to  the  whole  surface  of  the  body  in  a 
moist  state.    After  the  patient  has  remained  in 
the  bath  from  five  to  ten  minutes,  perspiration 
generally  commences,  and  by  the  end  of  twenty  or 
thirty  minutes,  beyond  which  he  does  not  prolong 
the  bath,  it  is  generally  very  free.    After  the  pa- 
tient has  become  moderately  cool,  the  coverings 
are  removed,  and  the  body  rubbed  dry.    In  parti- 
cular cases  the  power  of  the  bath  may  be  modified, 
and  not  so  great  a  heat  or  so  much  mercury  era- 
ployed.    In  skin  diseases  Mr.  Parker  prefers  the 
employment  of  the  bisulphuret;  in  diseases  of  the 
throat  or  nose,  the  grey  oxide,  or  calomel,  because 
the  patient  can  bear  the  head  immersed  without 
sneezing  or  coughing,  which  he  cannot  do  when 
the  bisulphuret  is  used,  no  doubt  from  the  irritant 
fumes  of  sulphurous  acid  evolved  through  decom- 
position of  the  bisulphuret.    The  iodide  of  mer- 
cury Mr.  Parker  also  employs  in  fumigation,  in 
the  dose  of  from  five  grains  to  half  a  drachm, 
sometimes  ahme,  sometimes  combined   with  the 
other  preparations.  The  bromide  of  mercury  nnght 
in  like  manner  be  resorted  to,  as  it  is  volatilized, 
unchanged  at  a  dull  red-heat.    Mr.  Henry  Lee 
published  a  paper  in  the  Medico- Chirurgical  Trans- 
actions for  lb56  (p.  340)  on  mercurial  fumigation 
in  the  treatment  of  syphilis,  where  he  advocates 
the  use  of  calomel;  he  says  that,  in  ordinary  cases 
five  or  ten  grains  of  calomel  is  quite  tufhcient. 
He  considers  it  can  be  used  with  compaiatnM: 
certainty  both  as  regards  its  composition  as  volati- 
lized, and  its  physiological  effects,  because,  as  he 
asserts,  it  is  "not  acted  upon  either  by  heat  or 
the  vapour  of  water"  (p.  344).    Thi.<  is  notso. 
According  to  Turner  {Elements  of  Chemistry  olh. 
ed.  p.  630),  when  calomel,  at  a  heat  short  of  red- 
ness, is  volatilized,  a  portion  is  always  resolved 
into  mercury,  and  into  bichloride  of  mercury. 

Mr,  Parker  states  that,  in  a  great  majority  ot 
cases,  tlie  moist  mercurial  vapour,  employed  as  he 
directs,  is  capable  of  curing  the  disease  without 
the  assistance  of  internal  medicine;  but  the  cure 
is  oenerally  expedited,  and  rendered  more  certain, 
by  the  administration  of  the  latter  in  small  quan- 
tities. Thus  it  may  be  conjoined  with  mercurial 
inunction,  and  warm  draughts  o  decoction  of 
Ruiacum  taken  immediately  :vf'er  the  bath.  He 
also  exhibits  the  biniodide,  or  bichloride  ol  mercurj , 
given  in  solution  in  s.nall  quantities  not  cxceed.ug 
the  twentieth  of  a  grain  for  a  dose.  Ihe  baths 
it  appears,  very  rarely  produce  f^^^l  Zl 
gums,  when  aftected,  are  simply  red,  elevated,  and 

'"foT further  parlictdavs,  the  reader  is  referred  to 
the  above-cited  work  of  Mr.  Parker.] 

l-Rlil-AUATIONS  FOR  INTERNAL  EXHIBITION. 

[Mercury  with  chalk  is  frequently  prescribed  for 
the  cure  of  the  venereal  disease  m  children,  in  ti  c 
dose  of  from  one  to  five  grains  twice  a  daj .  ii  i  , 
however,  rather  an  unstable  preparation,  .nasnnich 
nowtvti,  trituration  with  chalk 

as  the  mercury,  reduced  0}  tiuu 

to  a  state  of  minute  division,  is  prone  to  pass 
^to  a  ate  of  peroxide,  and  th,^  pr-'e  .rritant 
and  deletoiious  to  the  system.    It  )s  ascertained 
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tliat  saccharine  subaiaiices'  have  tlie  power  of  pre- 
venting metiiUic  oxydation  in  certain  cases.  Hence 
it  is  probable,  lluit  if  sngnr  of  milk  or  manna  were 
substituted  for  the  chalk,  a  safe,  unchangeable,  and 
efficient  preparation  would  be  obtained.  A  more 
eligible  medicine  fur  children  than  mercury  with 
chalk  is  a  minute  quantity  of  mercurial  pili,  say 
one  or  two  grains,  blended  with  any  viscid  sub- 
stance, such  as  mucilage  of  tragncanth.] 

The  bicliloride  of  mercury  (corrosive  sublimate) 
was  a  medicine  highly  praised  for  its  antisyphilitic 
virtues  by  Van  Swieten;  and,  indeed,  tiiere  is  no 
doubt  that,  like  other  preparations  of  mercury,  it 
possesses  such  qualities.  It  still  retains  great  re- 
putation, and,  probably,  will  always  do  so. 

[It  acts  not  merely  as  an  alterative, . but  also 
somewhat  as  a  tonic.  It  is  a  valuable  remedy 
in  those  varieties  of  constitutional  syphilis  which 
are  complicated  with  ulcerations  of  the  mucous 
surfaces.  I  had  a  man  under  my  care,  in  St. 
Mary's  Hospital,  with  a  mushroom-like  growth  at 
the  extremity  of  the  penis,  the  size  of  half  a  chest- 
nut, of  syphilitic  origin,  which  completely  disap- 
peared after  a  short  course  of  the  bichloride  of 
mercury. 

The  following  case,  mentioned  by  Boyer,  and 
quoted  by  Vidal  {Palholotjie  Externe,  1861,  torn, 
iii.  p.  491),  shows  the  remedial  efficacy  of  corro- 
sive sublimate  in  constitutional  S3^philis: — 

A  postilion,  respectably  connected,  had  been 
troubled  for  two  years  with  an  outgrowth  of  the 
left  maxillary  sinus.  The  eye  of  that  side  was 
watery,  and  pushed  forwards;  the  nose  was  turned 
to  the  right,  and  the  nostril  closed ;  the  arch  of  the 
palate  was  somewhat  bulging.  The  swelling  was 
prominent  upwards  and  outwards,  and  the  super- 
incumbent skin  red  and  shining.  It  appeared  soon 
after  infection,  accompanied  with  other  symptoms. 
It  had  at  first  increased  slowly,  but  for  a  long 
period  made  no  progress.  It  was  at  the  outset 
painful,  but  the  pain  ceased  as  it  grew.  On  ac- 
count of  tlie  deformity  tiius  produced,  the  patient, 
of  his  own  accord,  took  large  and  repeated  doses 
of  the  solution  of  Van  Swieten,  prepared  by  dis- 
solving eight  grains  nf  sublimate  in  one  ounce  and 
a  half  of  spirits  of  wine  and  fourteen-and-a-half 
ounces  of  distilled  water,  so  that  one  ounce  of 
the  liquid  contained  half  a  grain  of  sublimate. 
Within  three  months  ho  had  swallowed  no  less 
than  128  grains  of  corrosive  sublinrate.  The  tu- 
mour completely  disappeared,  the  eye  resumed  its 
natural  position  within  the  orbit,  the  iactirymation 
ceased,  and  the  nostrils  became  pervious;  the  only 
vestige  was  a  depression  at  the  upper  part  of  the 
cheek,  causod  by  adiiesion  of  the  skin.] 

"Corrosive  sublimate,"  says  Mr.  Pearson,  "will 
often  check  the  progress  of  secondary  symptoms  very 
conveniently,  and  I  think  it  is  peculiarly  efficacious 
in  relieving  venereal  puins,  in  heiding  ulcers  of  the 
throat, and  in  promoting  the  de.~quauiation  of  erup- 
tions. Yet,  even  in  these  cases,  it  never  confers  per- 
manent benefit ;  fur  now  symptoms  will  appear  duiing 
the  use  of  it,  and  on  many  occasions  it  will  fail  oi' 
alTiirding  the  least  advantage  to  the  patient,  from 
first  to  last.  I  do  sonietimos,  indeed,  employ  this 
preparation  in  venereal  cases;  but  it  ia  either  at 
the  beginning  of  a  mercurial  course,  to  bring  the 
con-titiitiiiri  uniler  the  influence  of  mercury  at  an 
early  period,  or  during  a  course  of  imiuction,  with 
the  intention  of  increasing  the  action  of  simple 
mercury,    I  sometimes  also  prescribe  it,  after  the 


conclusion  of  a  course  of  frictions,  to  support  the 
mercurial  influence  in  the  habit,  in  order  to  guard 
against  the  danger  of  a  relapse.  But  on  no  occa- 
sion whatever  do  I  think  it  safe  to  confide  in  this 
preparation,  singly  and  uncombined,  for  the  cure  of 
any  truly  venereal  symptom."  {Pearson  on  Lues 
Venerea.) 

[This  salt  is  best  given  in  solution  in  water, 
amply  diluted,  ia  the  dose  from  tV  to  ^ grain  twice 
or  thrice  daily. 

Corrosive  sublimate  has  been  employed  exter- 
nally as  a  bath,  in  syphilitic  affections  of  the 
skin,  in  the  proportion  of  half  a  grain  to  a  pint 
of  water.  A  solution  in  distilled  water  to  the 
.amount  of  one  grain  to  the  eight  or  twelve  ounces 
forms  a  valuable  collyrium. 

Calomel  is  extensively  employed  for  the  purpose 
of  bringing  the  system  quickly  under  the  influence 
of  mercury,  as  in  iritis,  laryngitis,  synovitis,  and 
especially  in  peritonitis.  One  grain  and  a  half,  or 
two  grains,  joined  with  a  quarter  of  a  grain  of 
opium,  which  will  prevent  d  sturbance  of  the 
bowels,  may  be  exhibited  every  two,  four,  or  six 
hours,  according  to  circumstances.  It  is  frequently 
prescribed  as  an  alterative  in  the  dose  of  half  a 
grain  or  a  grain  once  or  twice  a  day,  and  likewise 
as  a  purgative  in  doses  varying  from  five  to  twenty 
grains.  The  addition  of  lialf  a  grain  of  calomel 
to  four  of  five  grains  of  mercurial  pill  is  said  to 
render  the  latter  more  prompt  in  its  action  on  the 
system. 

Calomel  combined,  as  above  stated,  with  opium, 
or  in  the  form  of  the  compound  calomel  pill,  is  oc- 
casiufiaily  administered  for  the  cure  of  constitutional 
syphilis.  M.  Biett  treated  certain  sj'pliilitic  affec- 
tions of  the  skin  by  applying  daily  one-eighth 
of  a  grain  of  calomel  to  tiie  pituitary  membrane  ; 
mixed  with  from  thirty-two  to  sixty-four  times 
its  weight  of  lime-water  it  forms  the  black-wasli, 
a  useful  application  to  promote  the  healing  of  sores 
generally.  According  to  MM.  Me'rat  and  De  Lens 
It  has  been  resorted  to  for  fumigation,  like  cinna- 
bar, to  the  extent  of  one  or  two  drachms  at  a  time, 
united  with  sugar  or  incense.  {Dictionnaire  dc 
Mai.  Med.,  18u2,  tom.  iv.  p.  352.)  In  the  case  ot 
scrofulous  sores  of  the  schneiderian  membrane, 
M.  Jobert  advises  a  powder  composed  of  one 
drachm  of  calomel,  mixed  with  half  an  ounce  of 
gum  arable,  to  be  snuffed  up  from  time  to  time 
within  the  nostril.  Proiiodide,  or  green  iodide  of 
mercury,  is  extensively  prescribed  on  the  Conti- 
nent, in  the  treatment  of  constitutional  syphilis.  It 
may  be  exhibited  in  the  form  of  pill,  in  the  dose  of 
half  a  grain,  night  and  morning,  pi-ngressively 
increased  to  three  grains,  conjoined  with  two  or 
three  grains  of  extract  of  coninm  or  hyoscyamus, 
or  half  a  grain  of  extract  of  Indian  hemp,  in 
order  to  prevent  griping,  lied  iodide,  or  biniodide, 
of  mercury  is  also  used  in  syphilitic  coni|ilaint8, 
usually  dissolved  by  the  aid  of  iodide  of  potassium. 
Mr.  Langston  Parker  recommends  tlie  subjoined 
formula  : — Take  ot  red  iodide  of  mercury,  three 
grains;  iodide  of  potassium,  from  one  to  three 
drachms;  spirits  nf  wine,  one  drachm;  syrup  of 
ginger,  three  draclims;  distilled  water,  one  ounce 
and  a  half;  mix  together;  twenty  or  thirty  drops 
arc  to  be  swallowed  three  times  a  day,  in  half  n 
tumbler  of  some  decnction  of  the  woods.  {Op.  cil., 
p.  3lj0.)  He  linils  this  preparation  agree  well  with 
the  gastric  conditinn  ol  the  patient,  and  considers 
it  more  manageable  than  the  green  iodide.    In  the 
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instance  of  sypliilitic  pompholyx,  a  somewhat  ana- 
logous conipnund,  procured  bj-  dissolving  one-eightli 
of  a  grain  of  corrosive  suliliniate  in  a  solution  of 
three  grains  of  iodide  of  potassium,  taken  thrice  a 
day,  has  proved  most  beneficial.  An  ointment 
composed  of  ten  grains  of  red  iodide  of  mercury, 
to  an  ounce  of  lard,  has  been  found  of  advantage 
in  bronchocele. 

The  mercurial  pill  {vilula  liydmrgyri)  is  an 
eligible  preparation  for  internal  administration.  It 
consists  of  mercury  in  a  state  of  minute  division, 
blended  with  some  saccharine  substance  or  confec- 
tion, wliich  preserves  it  from  oxidation.  From  three  to 
-  five  grains  is  the  usual  dose,  repeated  twice  or  thrice 
in  the  da}'.  When  it  purges,  opium  will  generalh' 
prevent  this  effect,  or,  according  to  Mr.  B.  Pliillips, 
a  minute  quantity  of  rhubarb.  The  common  mode 
of  exhibition,  in  the  instance  of  syphilis,  is  to 
give  five  grains  of  mercurial  pill  at  night,  combined 
with  a  quarter  of  a  grain  of  opium,  and  five  grains 
in  the  morning  without  opium  ;  or  three  grains  of 
the  pill  may  be  given  thrice  daily,  conjoined  with 
one-third  of  a  grain  of  opium  and  half  a  grain  of 
ipecacuan,  until  the  patient  is  fully  under  the  mer- 
curial influence.  In  protracted  cases  of  con- 
stitutional syphilis.  Dr.  Graves  has  seen  a  perfect 
cure  follow  the  exhibition  of  one  grain  of  blue 
pill  daily  for  about  three  months.  {Clinical  Lec- 
tures, p.  545.) 

The  red  oxide  of  mercury  is  seldom  or  ever 
prescribed  to  be  taken  internally.  The  average 
dose  is  stated  to  be  one  grain,  and  this  is  gene- 
rally exhibited  with  opium  in  order  to  prevent 
griping  and  purging.  It  is  occasionally  used  for 
furai^-ation  in  venereal  diseases  of  the  throat  and 
nostrils. 

For  the  purpose  of  fumigating  sores,  either  the 
grey  oxide,  the  bisulphuret,  or  mercury  with  chalk, 
may  be  used.  Ulcers  and  excrescences  about  the 
pudendum  and  anus  in  women  are  bent'fited  in 
this  way;  and,  in  these  cases,  the  fumes  are  most 
conveniently  applied  by  placing  a  red-hot  heater 
at  the  bottom  of  a  night-stool  pan,  and  after  sprink- 
ling on  it  a  few  grains  of  red  sulphuret  of  mer- 
cury, placing  the  patient  on  the  stool.  On  other 
occasions,  a  small  apparatus,  sold  at  the  shops,  is 
used,  which  enables  the  surgeon  to  direct  the 
fumes  through  a  funnel  against  the  ulcer  in  any 
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Alexander  lire. 

(from  |U€pos,  the  thigh,  and 
A  femoral  or  crural  hernia.  (See 


was  recommended  by  Dr.  A. 
Russell  for  a  particular  class  of  venereal  symp- 
toms, in  the  following  terms:  "The  disease,  for 
which  I  principally  recommend  the  decoction  of 
the  mezereon  root  as  a  cure,  U  the  venereal  node 
that  proceeds  from  a  tiiii  kening  of  the  membrane 
of  the  bones.  In  a  thickening  of  the  periosteum, 
from  other  causes,  I  have  seen  very  good  cftects 
from  it  ;  and  it  is  frequently  of  service  in  the  re- 
moval of  those  nocturnal  pains  with  which  vene- 
real patients  are  afllicted;  though,  in  this  last  case, 
excepting  with  regard  to  the  pain  that  is  occa- 
ti.ined  by  the  nude,  I  own  I  have  not  found  its 
effects  so  certain  as  I  at  first  thought  I  had  reason 
to  believe.  I  do  nut  find  it  of  service  in  the  cure 
of  any  other  svuiptom  of  the  venereal  disease." 
{  AIcM.  Ois.and  liiq.  vol.  iii.  pp.  19-1,  19.5.)  Mr, 
Pearson,    however,  asserts   unequivocally,  that 


mezereon  has  not  the  power  of  curing  the  venereal 
disease  in  any  one  stage,  or  under  any  one  form; 
and  if  the  decoction  should  ever  reduce  the  vene- 
real node,  yet  there  will  be  a  necessity  for  taking 
mercury  in  as  large  quaniitj',  and  for  as  long  a 
time,  as  if  no  mezereon  had  been  exhibited.  Cullen 
found  this  medicine  of  use  in  some  cutaneous 
affections;  but  excepting  an  instance  or  two  of 
lepra,  Mr.  Pearson  very  seldom  found  it  possessed 
of  medicinal  virtue,  either  in  syphilis,  or  the  se- 
quelae of  that  disease,  scrofula  or  cutaneous  affec- 
tions.   (Pearson  on  Lues  Venerea,  pp.  55 — 59.) 

As  the  possibiliti/  of  curing  most  forms  of  the 
venereal  disease,  not  only  without  mercury  but 
without  any  internal  medicines  whatever,  is  now 
well  established,  it  is  difficult  to  know  what  degree 
of  importance  to  attach  to  observations,  declaring 
certain  articles  of  the  materia  medica  efficient 
or  inefficient  in  the  cure  of  that  disease;  because 
if  it  admit  of  a  spontaneous  cure,  but  will  not  get 
well  when  mezereon,  or  any  other  particular  medi- 
cine, is  exhibited,  we  are  necessarily  obliged  to 
sunpose  that  such  medicine  is  worse  than  useless. 

MOLLITIES  OSSIUM.  {Osteo-malacia.  Ma- 
lacosleon.)  A  morbid  softness  of  the  bones,  which 
become  preternaturally  flexible,  in  consequence 
either  of  the  inordinate  absorption  of  the  phosphate 
of  lime,  from  which  their  natural  solidity  is  derived, 
or  else  of  this  matter  not  being  duly  secreted  into 
their  texture.  The  bones  affected  become  specifi- 
cally lighter.  {Saillant,  Hist,  de  la  Soc.  Royale  de 
Med.  t.viii.)  Dr.Bowstock  made  some  experiments, 
with  the  view  of  ascertaining  the  proportion  of 
earthy  matter  in  bones  affected  with  mollities:  he 
examined  a  dorsal  vertebra  of  a  woman,  whose 
bones  were  found  soft  and  flexible  after  her  de- 
cease. In  one  part  of  the  diseased  bone,  he  found, 
that  the  quantity  of  earthy  matter  only  amounted 
to  one-tifth  of  its  weight,  and  in  another  only  to 
one-eighth,  while  the  proportion  in  healthy  bones 
amounted  to  more  than  one-half  of  their  wholo 
weight.  (See  Med.  Chir.  Trans,  vol.  iv.  and  Wil- 
son on  the  Bones  and  Joiiiis,  p.  253.)  [A  portion 
of  femur  from  another  case  which  he  examined 
yielded  only  eleven  parts  of  earthy  salts  in  one 
hundred  {Med.  Chir.  Trans,  vol.  xx.  Stutile;/  on 
Diseases  of  Bones,  p.  237).  And  even  a  smaller 
prop(irtion  than  this  has  been  found  {Path.  Soc. 
Trans,  vol.xiii.  p.  211).] 

In  rickets,  the  bones  yield  and  become  distorted 
only  by  slow  degrees,  and  retain  their  natural 
inflexibility;  but,  in  the  present  disease,  they 
may  be  at  once  bent  in  any  direction,  and  fre- 
quently admit  of  being  readily  divided  with  a 
knife.  Preternatural  brittleness  and  flexiblencss 
of  the  bones  appear  to  iNIr.  Mayo,  as  they  did  to 
Dover,  to  be  the  results  of  different  degrees  of  the 
same  cause.  "  One  degree  of  atrophy  produces 
brittleness ;  a  greater  degree  fiexibleness,  with 
greater  brittleness.  The  disease,  in  which  these 
features  are  shown  in  the  highest  aggravation  is 
one  which  attacks  adults,  but  is  of  very  rare  occur- 
rence. It  is  named  mollities  ossimn."  (See  0((<- 
tiucsof  lJumau  Paikolowj.^.  19.)  [This  opinion 
is  shared  by  most  English  authors,  who  con- 
sider that  the  fragility,  met  with  in  some  cases  of 
this  disease,  is  the  conin.encenient  of  the  degenera- 
tive change  in  the  bone,and  is  due  to  the  absorption 
of  its  cancellous  texture;  but  in  the  more  advanced 
stage,  when  the  compact  tissue  is  also  involved 
and  imiform  softening  of  the  whole  thickness  of 
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the  bone  has  taken  place,  fragility  no  longer 
exists,  having  gradually  given  way  to  the  extreme 
flexibility  ■.viiicTi  ia  the  cliaracteristic  feature  of  this 
atfectioii.j  The  causes  of  this  extraordinary  disease 
are  buried  in  obscurity.  It  is  supposed,  however, 
to  depend  upon  some  peculiar  state  of  the  consti- 
tution, and  the  individuals,  attacked  by  it,  have 
beeen  remarked  to  be  mostly  about,  or  rather 
beyond,  the  middle  period  of  life  {J.  Wilson, 
vol,  cit.  p.  252),  and  generally  women.  (Neii- 
munn,  in  Abhaiidl.  der  K.  K.  Josephs-Acad.'h.  ii. 
p.  173.  Portal,  Coars  d''Anaiomie,  t.  i.  p.  15.) 
One  instance,  however,  is  reported,  in  which  the 
patient  was  a  young  man,  seventeen  years  of  age 
{Thomassln,  in  Jourii.  de  Med.  t.  xliii.  p.  222)  ; 
and  other  cases  where  men  have  been  the  subjects 
of  tins  disease  are  on  record.  [Several  patients 
have  referred  the  commencement  of  the  disorder 
to  a  previous  injury  or  illness  {Med.  Chit:  Trans. 
vols,  xxvii.,  xxxiii.,  xlv.  ;  Lancet,  1852,  vol.  i.). 
Pregnancy  would  seem  to  be  an  exciting  cause,  and 
especially  in  those  who  have  borne  many  children. 
Occasionally  the  disease  has  appeared  to  be  here- 
ditary {Brit.  Med.  Journ.  Sept.  1859).  Severe 
continuous  pain  in  the  affected  parts  is  usually  the 
earliest  symptom,  with  wasting  of  the  muscles, 
and  great  general  debility;  the  urine  is  often 
highly  charged  with  phosphates  ( /V/ei^.  Chir.  Trans. 
vols,  xxvii.,  xxxvii.;  Lancet,  \Vio'2,  vol.  i.  ;  ibid. 
1862,  vol.  ii.),  or  more  rarely  with  a  peculiar 
animal  matter,  closely  resembling  albumen  {Philos. 
Trans,  vol.  Ixvi.  ;  Med.  Chir.  Trans,  vol.  xxxiii.). 
Gradual  softening  and  yielding  of  the  bones  then 
follow,  or,  in  some  few  cases,  these  have  been  the 
first  manifestations  of  the  disease.  In  some 
instances,  the  bones  become  so  soft  that  they  may 
be  bent  in  any  direction,  and  the  most  fearful  dis- 
tortion takes  place;  in  others,  they  are  more 
brittle,  and  even  will  break  spontaneously,  so  that 
several  fractures  have  occurred  at  once  in  the  same 
patient.  Death  generally  results  from  exhaustion, 
or  from  the  etfects  of  pressure  upon  the  viscera 
through  deformity.  After  death  the  bones  are 
found  softened  to  such  an  e-xtent  that  they  may 
be  easily  divided  by  a  knife;  the  cells  are  ex- 
panded and  filled  with  a  red  pulpy  material,  which 
is  largely  mixed  with  a  soft  fat  or  oil;  in  this  oily 
semifluid  matter,  blood  corpuscles  and  nucleated 
cells  are  seen  under  the  miJroscope,  whilst  the 
minute  osseous  structure  is  very  indistinct.  In 
more  advanced  cases  the  bony  tissue  has  almost 
disappeared,  a  mere  shell  remaining  attached 
here  and  there  to  the  periosteum;  this  membrane 
is  generally  much  thickened,  so  as  to  retain  the 
shape  of  the  bone  and  to  form  a  dense  envelope 
to  the  fatty  gelatinous  substance  above  mentioned. 
In  a  few  ppeciuiens  of  the  disease,  this  fatty  matter 
has  been  replaced  by  a  more  liighly  organised 
structuri',  which  contained  a  large  cpiantity  of  oil, 
and  was  not  dissimilar  in  colour  or  consistency 
to  a  pirce  of  liver.  {Couch's  Siir./cri/,  vol.  ii. 
p.  402;  Trans.  Med.  Chir.  Soc.  Jidiii.  \q\.  ii.).] 
As  a  detailed  description  of  a  case  will  give 
n  fuller  idea  of  the  disease,  I  shall  quote  that 
of  Madame  Supiot.  In  the  year  17-17  she  had  a 
full,  whicli  occasioned  her  to  keep  lier  bed  for 
some  time,  and  left  great  pain  and  weakness  in  her 
loins  and  lower  extreniitii  s.  In  about  a  year  and 
a  half  afterward.",  she  began  to  perceive  her  left 
leg  particularly  ;ill"ccted.  Along  with  this  weak- 
ness, she  had  violent  pains  over  her  whole  body, 
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which  increased  after  a  miscarriage,  and  still  more 
after  a  natural  delivery,  in  the  year  1751.  She 
was  now  seized  with  starting;.,  great  inquietude, 
and  such  violent  heats  that  she  was  almost  con- 
tinually in  a  sweat,  and  could  not  bear  the  least 
covering  even  in  the  coldest  weather,  and  while 
her  pains  continually  increased,  she  noticed  that 
her  urine  precipitated  a  white  sediment.  Her 
pains  abated  on  the  appearance  of  the  sediment, 
but  she  now  observed  that  her  limbs  began  to 
bend,  and  from  this  time  the  softness  of  them 
gradually  increased  till  her  death.  In  the  month 
of  April,  1752,  the  trunk  of  the  body  did  not 
exceed  23  inches  in  length,  the  thorax  was 
exceedingly  ill  formed,  and  the  bones  of  the  upper 
part  were  very  much  distorted;  those  of  the  lovver 
p:irt  were  considerably  bent.  At  length,  the 
thigh-bones  became  so  pliable  that  her  feet  could 
easily  be  laid  on  each  side  of  her  head.  The 
right  side  did  not,  till  after  some  time,  become  so 
deformed  as  the  left;  but  it  was  surprising  to  ob- 
serve the  alterations  which  daily  took  place,  and 
the  different  figures  assumed  by  the  limbs,  in  con- 
sequence of  the  increased  softness  of  the  bones;  so 
that,  when  the  sediment  in  the  urine  was  consider- 
able, the  disease  of  the  bones  seemed  to  be  at  a 
stand,  increasing  considerably  when  it  was  sup- 
pressed. Besides  this,  she  had  violent  pains, 
startings,  difBculty  of  breathing,  spitting  of  blood, 
and  lastly,  a  fever,  with  convulsions.  She  died  in 
Nov.  1752,  and  on  dissecting  her  body,  the  follow- 
ing appearances  were  observed  :  1.  The  muscles 
in  general  were  of  a  very  soft  and  pale  consistence; 
the  vastus  externus,  snrtorius,  quadriceceps,  bips, 
and  external_  parts  of  the  gracilis,  were  much 
shorter  than  in  their  natural  state,  and  more  firm 
and  tense;  while  those  on  the  opposite  side  were 
much  elongated,  thin,  and  very  tender;  in  short, 
the  whole  muscular  system  had  suffered  more  or 
less,  according  to  the  action  of  the  muscles  in  her 
lifetime.  2.  The  bones  had  entirely  disappeared, 
whilst  the  periosteum  was  thickened  but  otherwise 
unchanged,  so  as  to  present  the  form  of  a  cylinder. 
3.  The  heart  and  principal  blood-vessels,  both 
veins  .and  arteries,  contained  large  black  masses, 
of  a  viscid  consistence,  and  very  unlike  the  clots 
usually  found  in  dead  bodies. 

A  case  of  softness  of  the  bones  is  related  by 
Mr.  Gooch,  but  considerably  different  from  the 
above,  as  it  was  attended  with  a  remarkable  fra- 
gility of  them  before  they  became  soft.  It  like- 
wise began  with  pains  through  the  whole  body, 
attended  with  feverish  symptoms;  but,  after  some 
weeks,  these  pains  were  confined  chiefly  to  the 
logs  and  thighs,  and  they  were  not  increased  by 
pressure.  This  fragility  of  the  bones  does  not 
appear  to  have  bemi  the  case  with  Madame 
Supiot.  In  the  month  of  .Tune,  17.19,  Mr.  GoocU's 
patient  broke  iier  leg  in  walking  from  her  bed 
to  a  ciiair,  and  heard  tlie  bone  snap.  No  callus 
was  formed,  though  the  fracture  was  instantly 
reduced,  and  treated  by  one  of  the  best  snri;eon3 
in  her  part  of  the  country:  but,  instead  of  this,  the 
bones  began  to  grow  flexible,  and,  in  a  few  imniths 
were  so  from  the  knee  to  the  ankle.  The  disease 
still  continued  to  iMcrea>,e,  so  that,  in  a  short  time, 
the  other  leg  and  thigh  were  affected  in  the  same 
manner,  after  which  both  leus  ami  thighs  became 
ajdeinatous,  liable  to  excoriations,  and  discharged 
a  thin  yellow  ichor.  Scorlmtic  symptcuns  began 
to  appear  in  the  winter  after  the  log  was  broken, 
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and  her  gums  began  to  bleed.  Tonic  medicines 
■were  exhibited  without  any  success  except  that 
her  menstruation  was  more  regular,  and  her  appe- 
tite ajid  digestion  were  improved;  but,  towards 
the  end  of  her  life,  her  breathing  became  difficult, 
the  spine  distorted,  and  a  pain  in  the  loins  took 
place  upon  every  motion  of  the  vertebrse;  and  as 
her  limbs  were  now  quite  useless,  she  was  obliged 
to  sit  upright  in  bed.  At  last,  the  ends  of  the 
bones,  on  which  she  sat,  having  become  also  very 
soft,  spread  much,  and  the  ends  of  her  fingers  and 
thumbs,  by  frequent  endeavours  to  raise  herself, 
became  also  very  broad  and  the  phalanges  crooked. 
Tlie  flexibility  of  the  bones  gradually  increased, 
and  became  more  general,  attended  with  a  wasting 
of  the  flesh,  and  excessive  difficulty  of  breathing. 
The  menstrual  flux  totally  ceased  four  months 
before  her  death;  her  legs,  which  were  very  ana- 
sarcous,  and  excoriated  almost  all  over,  became 
erysipelatous;  but  she  retained  her  senses  to  the 
last.  She  expired  suddenly,  having  talked  in  a 
composed  manner,  concerning  her  miserable  situ- 
ation and  approaching  end,  only  a  few  moments 
before  her  death. 

On  examining  the  bodj',  she  was  found  to  have 
lost  two  feet  two  inches  of  her  natural  stature. 
The  heart  and  lungs  appeared  sound,  but  had 
been  much  compressed,  principally  by  the  liver, 
which  was  enlarged  in  an  extraordinary  degree; 
it  was  not,  however,  scirrhous,  nor  in  any  other 
way  diseased.  The  spleen  was  very  small,  and 
the  mesentery  had  one  large  scirrhous  gland.  All 
the  bones,  except  the  teeth,  were  softened,  so  that 
scarcely  any  of  them  could  resist  the  knife;  but 
those  of  the  lower  extremities  were  the  most  dis- 
solved, being  changed  into  a  kind  of  parenchy- 
mous  substance,  like  soft  dark-coloured  liver,  with- 
out any  oftensive  smell.  So  completely,  indeed, 
were  they  decomposed,  that  the  knife  met  with 
less  resistance  in  cutting  through  them  than 
sound  muscular  flesh,  though  some  bony  lamelljie 
were  here  and  there  to  be  met  with,  but  as  thin  as 
an  egg-shell.  The  most  compact  bones,  and  those 
which  contained  the  greatest  quantity  of  marrow, 
were  the  most  dissolved;  and  it  was  observable, 
that  the  dissolution  began  internally,  for  the  bony 
laminee  remained  here  and  there  on  the  outside, 
4\nd  nowhere  else.  The  periosteum  was  rather 
thicker  than  ordinary,  and  the  cartilages  thmner; 
but  not  in  a  state  of  dissolution.  The  bones  were 
found  to  contain  a  great  quantity  of  oily  matter 
and  little  earth.  No  cause  could  be  assigned  for 
the  disease;  and  in  the  case  of  Madame  Supiot^, 
the  one  assigned,  viz.,  that  of  her  eating  too  much 
salt,  seems  totally  inadequate  to  explain  the 
origin  of  tlie  disoi'der. 

[MuUities  ossium  is  a  most  intractable  affection, 
and  nearly  always  proves  fatal;  but  a  few  cases  are 
recorded  wiiere  tlie  disease  has  been  arrested,  and 
recovery  has  taken  place  {Afcd.  C/iir.  Trans,  vol. 
xlv.)  ;  in  these  the  patients  seem  to  liave  derived 
benefit  from  full  doses  of  cod  liver  oil  with  gene- 
rous diet;  but  no  means  of  cure  are  yet  known.]  In 
the  Museum  of  the  College  of  Surgeons  in  London, 
there  is  a  humerus,  the  cortex  of  whicli  is  as  thin 
as  a  wafer,  and  the  interior  filled  with  a  substance 
that  looks  like  tallow.  Towards  tlie  lower  part, 
the  bone  is  occupied  by  a  vascular  membranous 
sac.  In  tlie  Museum  of  the  London  Hospital  arc 
apecimens  of  bones  similarly  alVeoted,  taken  from 
the  body  of  a  woman,  who  died  at  the  age  of 


72,  after  having  been  confined  four  years  to 
her  bed  by  paralysis  of  the  lower  extremities 
(see  Maya's  Human  Paihology,  p.  19)  ;  and  the 
Museums  of  the  several  Metropolitan  Hospitals 
contain  preparations  illustrative  of  this  formidable 
disorder.  [In  that  of  St.  Mary's  Hospital  is  a 
specimen  which  shows  beautifully  the  complete 
dissolution  of  the  bony  tissue  and  tlie  substitution 
of  a  soft  yielding  material,  which  can  be  bent 
in  any  direction.  The  osseous  structure  has 
entirely  disappeared,  except  where  a  few  bony 
scales  still  adhere  to  the  periosteum.  This  mem- 
brane is  thickened  and  presents  accurately  the 
shape  of  the  bone;  it  thus  forms  a  tube,  which 
contains  a  substance  very  much  resembling  a  piece 
of  muscle  after  long  maceration,  both  in  appearance 
and  consistence;  it  has  somewhat  of  a  fibrillated 
arrangement,  and  from  between  its  meshes  an 
oily  fluid  exudes.  The  cartilages  covering  the 
condyles  are  unaltered.] 

For  additional  observations,  connected  with  this 
subject,  refer  to  Fragiliias  Ossiuiu  and  Riclccts. 
Boyer  and  Richerand  treat  of  mollities  ossium,  and 
rickets,  as  one  and  the  same  disease.  [Gerd)' 
describes  this  affection  as  rickets  in  the  adnlt 
{Maladies  des  Oir/aiies  dii  ATouvemeni,  p.  324),  and 
most  of  the  modern  French  pathologists  consider 
these  two  diseases  to  be  identical.]  But,  as  Mr. 
Wilson  observes,  it  differs  from  rickets,  in  attack- 
ing people  of  middle  age,  or  rather  older,  and  not 
particularly-  children;  it  diiiers  also  in  the  changes, 
produced  in  the  bones  themselves,  for,  when  dried, 
they  do  not  appear  as  if  they  had  been  long  steeped 
in  weak  acid,  by  which  the  animal  constituent  is 
unaltered  ;  but  both  the  phosphate  of  lime  and 
the  animal  matter  appear  to  have  been  aljsorbed, 
so  as  to  leave  mere  shells  of  bone,  wliich  are 
also  softer  than  natural  bone  of  the  same  thick- 
ness. Large  cavities  are  met  with  in  the  substance 
of  the  bones,  and  sometimes  communicate  with 
the  soft  parts  surrounding  them.  In  some  of 
these  cavities  is  contained  oily  matter,  like  boiled 
marrow;  and  in  others,  masses  of  coaguhited 
blood,  and  a  soft:  inorganic  animal  substance. 
{J.  Wilson  on  ihc  Bones,  SjC.  p.  253.) 

[Again,  rickets  is  an  affection  of  frequent  occur- 
rence, painless,  and  very  amenable  to  treatment, 
whilst  mollities  is  the  reverse  of  these;  in  the 
former  the  bones  bend  in  the  direction  of  their 
natural  curves,  and  are  shorter  than  usual  from  an 
arrest  of  growth ;  in  the  latter  they  have  attained 
their  full  development,  and  yield  in  any  direction 
from  the  action  of  the  muscles  or  the  superincum- 
bent weight.  Rokitansky  states  that  bone  in  this 
disease  "  undergoes  a  striking  cliange  in  its  cheini- 
cal  composition,  the  extract  produced  by  boiling 
bein"-  not  only  different  from  choiidrin,  but  also 
from°the  imimal  matter  of  bone:"  and  he  considers 
that  this  constitutes  an  essential  dill'erence  between 
mollities  and  rickets  {i>!/d.  Svc.  Path.  Anat.  vol.  iii. 
p.  178).]  (■'ascoycii. 

Acrel,  Diss.  Descriptioucm  et  Casus  ii1i(iuot  Osteom- 
alacia! sistcns;  Upsnl.  1788.  Moraml,  in  Journ. 
dos  Suvans,  1792,  et  Mt'in.  de  TAciid.  (I<b  Sciences, 
1752.  iUur«Hrf,jnnr.,in  Mem.  (iel'Acad.  des  bcii  nces, 
17(U,  p.  20(>.  See  aUo  T-  Lambert,  KelHtion  ile  la 
Miiladie  dc  Uernard  d'Armasiiiic,  sur  un  Kamollisse- 
ment  .U  s  Os ;  Toulouse,  1700.  /'V':«<-/»/.v,  in  Mb.  (le 
dnl-itis  reruin  ciusis.  T/>.  ^^"'•//'[''""^■^■•.  '^^l"  '^I'.f^ 
cent.  4.  i't,7i7.  Hist,  de  rAc.Kl.  d.s  sciences  l  /.>2. 
J/oin,  ilM.l.  17C».  Gofllinnli.  Annioin.s  Ossu.m, 
lloimc,  1789.  C.  G.  Liidu  iff,  ProKraiiima,  quo  obsei- 
vnta  in   sectione  Cndaveris  I'leinimu  cujus  Ossa 
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emollita  erant  proponit ;  Lips.  1757.  Fries,  Pisscrt. 
de  BiiKillitiime  Ossiuiii  ;  Ar;;eiilor.  1775.  Thomson, 
in  Med.  Olis.  and  Inquiries,  vol  v.  p.  259.  Cliir.  Ubs 
and  Cases,  by  Wm.  Brunifielit,  vol.  ii.  P-  50,  &c. 
Boj^er,  Tniit^  dcs  Malndifs  Cliir.  t.  iii.  p.  607,  &c.; 
Paris,  18H.  [.SVoH/ev,  On  Diseases  of  the  li'.nfs  lti49. 
R'  k'tanski/,  Manual  of  Pathological  Aiuuomy,  v  1. 
iii.  Syd.Suc  isril.  Tli6>e  siir  le  Riiclntisrae, 

ltio2.  Oerilv,  Maladies  des  Orsanes  du  Moiivenii  nt, 
1855.  MrdCliir.Traiis.\oU.  x\  ,  xxvii.,  x,\xiii.,  xxxvii. 
We  niei-t  wiih  cases  of  Mollifies  Ossinm  in  the  ['hilo- 
sopliicalTiaiisactions  ;  Act.  Hattniens  ;  Kiibera.  Nat. 
Cur. ;  Niti-iartl  sUbs.  Cliir.j  the  writings  of  Forrstiis. 
Cooc/i's  Chir.  Works,  vol.  ii.  pp  393-  399,  ed.  1792. 
&c.  ,/.  in/.ion,  on  tl  e  Structure  and  Physiology  oi 
the  Skeleton  ;  and  on  the  Diseases  of  the  Bones  and 
Joints,  p.  252,  idc.  8vo  Lond.  ISiO  Goorf'*  Htuily  oi 
Mi'd.  vol.  V.  p.  3:i+,  ed.  +.  J.  Hou'slnp,  in  Eilin.  .Med 
Chir.  Trans,  vol.  ii.  p.  137.  Herbert  Alaiio,  Outlines  ol 
Human  Halbolosy,  sect.  3.  8vu  ;  Lond.  1835.  Med. 
Chir.  Trims.  Lancet.  Med.  Times  and  Gazette. 
Brit.  Med.  Journal.  London  MedicalJournal.] 

MORTIFICATION  or  GANGRENE. 
[This  term  signifies  tlie  death  of  any  part  of  the 
body  in  consequence  of  injury  or  disease.  The 
diversity  of  circumstances  under  which  it  may 
occur  has  caused  it  to  be  classified  in  various  man- 
ners. Thus,  if  the  mortified  part  has  been 
previously  inflamed,  swelled,  and  loaded  with 
liquid  effusion,  the  terms  humid,  acute,  and  inflam- 
matory mortihcation  are  used;  whereas,  if  the  mor- 
tified part  has  died  without  previous  inflammation, 
sweUiiig,and  effusion,  the  gangrene  is  said  to  be  dry. 
Many  classifications  are  founded  on  the  nature  of 
the  exciting  causes.  These  were  arranged  thus  by 
Professor  Carswell: — 1.  Cessation  of  circulation; 
2.  Violent  operation  of  mechanical,  chemical  and 
physical  agents  ;  3.  Influence  of  certain  poisons. 

The  degree  of  completeness  of  the  process  is 
also  indicated  by  corresponding  terms  :  tlius  tlie 
term  sphacelus  is  used  when  the  affected  part  has 
lost  all  motion,  sensibility,  and  warmth,  and  has 
become  entirely  dead.  So  long  as  any  remains  of 
vitality  linger,  the  state  is  said  to  be  one  of  gan- 
grene ;  hence  a  gangrenous  state  may  exist  without 
ending  in  complete  sphacelus  {Ric/Uer,  Anfangsgr, 
tier  Wwidarzn.,  b.  i.  kap.  3).  Some  writers  nialie 
the  distinguishing  feature  of  sphacelus  to  be  death 
of  tlie  bones  as  well  as  of  the  soft  parts  {Lasstts, 
Patltologie  Chir.  t.  i.  p.  30,  et/.  1809),  a  distinc- 
tion pronounced  by  Pearson  to  be  useless  {Prin- 
ciples of  Siirgeri/,  p.  115,  erf.  2).]  The  definition  of 
Dr.  J.  Tlioiiisun  has  become  almost  classical. 
"  I  shall  employ  the  term  gangrene,"  he  saj's,  '•  to 
express  that  state  of  mortification  in  iiillamed 
paits  which  precedes  the  di'ath  of  the  part;  a 
staf;e  in  which  there  is  a  diminution,  but  not  a 
total  destruction,  of  the  powers  of  life;  in  which 
the  blood  appears  to  circulate  through  tiie  larger 
ves.-cls;  in  which  tlie  nerves  retain  a  portion  of 
tlieir  sensibility ;  and  in  which,  perhaps,  the  part 
afi'eclcd,  may  still  be  supposed  to  be  capaljle  of 
recovery.  The  word  sphacelus,  I  shall  use  to 
denote  the  complete  death,  or  mortification  of  n 
part;  that  state,  in  which  the  powers  of  life  have 
become  extinct;  in  which  the  blood  ceases  to  cir- 
culate; and  in  which  thu  sensibility  of  the  nerves 
is  lost,  whether  the  dead  or  mortified  part  has,  or 
has  not,  become  actually  putrid,  or  shown  any 
tendency  to  separate  and  fall  away  from  the  living 
and  sound  parts.  I'mrrfuction,  or  the  spontaneous 
process,  by  which  animal  bodies  are  decomposed, 
13  an  accidental,  and  not  a  necessary,  effect  of  the 
state  of  mortification.  It  takes  place  at  very 
different  periods,  after  the  death  of  particular  parts; 


and  these  periods,  it  may  be  remarked,  are  always 
regulated,  n<it  only  by  external  circumstances, 
^uuh  as  the  humidity  ancT  temperature  of  the 
atmosphere,  but,  also,  by  the  peculiar  stiucture,  and 
morbid  conditions  of  the  animal  texture,  or  organ, 
in  which  the  putrefaction  occurs.  The  term 
sphacelus  has,  I  know,  been  employed  to  express, 
th.it  a  part  is  not  only  completely  dead,  or  morti- 
fied; but,  also,  that  that  part  has  become  putrid, 
and  is  in  a  state  of  separation  from  the  surround 
iiig  and  living  parts.  But,  as  putrefaction  is  not 
a  necessary,  or  immediate,  consequence  of  mortifi- 
cation, or  partial  death  in  animal  bodies,  this  use 
of  the  terra  sphacelus  is  obviously  improper."  {On 
Iiiflanunalion,  p.  .')04.) 

Dr.  Carswell  pointed  out  the  essential  identity 
with  mortification  of  certain  minute  changes  going 
on  in  the  interior  of  tissues  ;  and  protested 
against  the  restriction  of  the  term  to  parts 
outward  and  visible.  «"It  may,"  he  says,  "  be 
fairly  questioned  whether  the  application  of  the 
term  mortification  has  not  been  too  restricted;  and 
whether  p>irts,  deprived  of  their  vitality,  and 
separated  from  the  living  tissues,  should  not  be 
designated  by  the  same  appellation  as  those  which, 
similarly  circumstanced,  differ  from  them  only  in 
point  of  colour,  and  perhaps  smell.  Softening  of 
the  cerebral  substance,  of  the  mucous,  and  fre- 
quently of  the  serous,  membranes  constitutes  a 
state  of  positive  death;  but,  the  softened  sub- 
stance, in  those  instances,  presenting  neither  the 
peculiar  colour  nor  odour  of  external  parts,  when 
mortified,  it  has  been  considered  proper  to  distin- 
guish softening  from  mortification  by  a  terra 
expressive  of  its  principal  ch.iracter — that  of  soft- 
ness." (See  Canwell's  Illudraiions  of  the  Elemen- 
tary Forms  of  Disease,  Fuse.  7.) 

[Here  modern  pathology  displays  a  very  wide 
field.  In  the  first  place,  we  must  remember, 
that,  as  every  individual  unit  of  the  body  lives  but 
a  limited  time,  so  there  must  be  a  time  for  the 
natural  and  physiological  death  or  mortification  of 
every  such  living  unit  :  a  process  which  is  familiar 
enough  to  us,  in  the  shedding  of  all  epithelial 
structures:  hair,  cuticle,  nails,  gland  epithelium, 
&c.  Dr.  Lionel  Beale  has,  moreover,  rendered  it 
probable,  that  but  a  small  portion  of  our  tissues  is 
Mctually  living  in  the  proper  sense  of  the  word, 
i.e.,  endowed  with  germinal  power — power  of 
growth  and  assimilation.  The  bulk  consists  of 
formed  matter,  which  is  nseful  by  its  mechanical 
qiiaiities,  or  through  undergoing  oxydation  and 
conversion  into  various  secretions.  Amongst  real 
mortifications  there  must  bo  reckoned  the  dailv 
death  of  effete  structures  ;  and  we  ma}'  see  how  a 
failure  of  germinal  force,  or  an  excessive  and 
premature  decay  of  formed  matter,  accompanied 
with  some  of  these  slow  processes  of  decomposition 
which  pass  under  the  name  of -'fatty  degeneration," 
constitute  many  of  these  internal  softenings  of 
wliicii  Dr.  Carswell  spoke.  U  kerations  and  cartes, 
also,  are  true  varieties  of  mortification  on  a  minute 
scale.] 

The  ciiiiseg  of  mortification  arc  citlier  infernal  or 
external.  It  win  commonly  tauglit  in  the  medical 
schools  on  tiio  Continent,  that  the  internal  causes 
probably  operate  after  the  manner  of  a  deleterious 
substance,  which,  being  introduced  into  the  circu- 
lation, occasions  a  putrefaction  of  the  fluids — ncc- 
rieinia,  deatli  of  blood.  {Lassus,  op,  ct  loc,  cit.) 
— Boycr  professes  a  similar  notion  (see  Maladies 
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Chir.  t.  i.  p.  140),  as  well  as  Larrey  in  his  account 

of  trauinalic  gangrene. 

Under  the  head  of  morlijicalinn  fmm  tlia  dele- 
terious iiijlucncc  of  certain  poisons.  Dr.  Carsweli 
notices  oiie  form  arising  from  the  bite  of  lhacubra 
di  cnpello,  llie  rattle-snnlce,  and  viper;  another  pro- 
duced by  a  deleterious  agent,  generated  during 
the  decomposition  of  animal  substances;  a  tliird, 
known  by  the  term  hospit;il  gangrene;  a  fourth, 
exemplified  in  the  mabgnant  pustule;  a  filth,  in 
the  carbuncle  of  plague;  and  a  sixth,  in  the  mor- 
tification caused  by  eating  various  grain  in  a  state 
of  disease. 

Mortification  from  ceding  bread  made  of  bad 
black    wheat  or    from   spurred  rye    (this  used 
to  be  reclvoned  amongst  trie  species  of  a!;-^  gangrene, 
a   classification  not  correct,  and  now  obsolete) 
has  been  rarely  observed  in  England;  but  it  has 
been  frequently  seen  on  the  Continent,  in  districts 
where  rve  forms  a  principal  article  of  food.  It 
occurs,  however,  in  such  districts  only  after  wet 
seasons,  in  which  that  grain  is  affected  with  the 
disease  known  by  the  name  of  the  Ergot,  or  cockspur 
rye.    In  this  disease,  the  grains  of  rye  grow  to  a 
large  size,  acquire  a  black  colour,  and  have  a  com- 
pact horny  consistence.    The  species  of  mortifica- 
lion,  produced  by  eating  this  substance,  was  first 
particularly  described  by  Dodard.    (See  Journ.  des 
Savaus,  an.  167(i.)    The  part  aifected  became  at 
first  insensible  and  cold,  and,  in  the  progress  of  the 
disorder,  dry,  hard,  and  withered.    In  very  malig- 
nant cases,'  there  was  delirium.     Dodard  says 
that  fowls,  fed  with  cockspur  rye,  are  killed 
by  it.    Saviard  informs  us,  that  he  saw  tliis  dis- 
ease in  the  year  1C94,  at  the  Hotel  Dieu  of 
Orleans.     It  "attacked  the  upper  and  lower  ex- 
tremities, which   were  rendered,  in   the  course 
of  the  disorder,  as  dry  as   touchwood,  and  as 
emaciated  as  the  limbs  of  Egyptian  mummies. 
In    1710,   Noel,  surgeon  to  the  Hotel-Dieu  at 
Orleans,  transmitted  to  the  Royal  Academy  of 
Sciences  at  Paris  an  account  of  this  peculiar  mor- 
tification.   About  fifty  people,  men  and  children, 
had  come  that  season  into  the  hospital  with  the 
affection.    According  to  Noel,  the  disorder  always 
•began  in  the  toes,  and  extended  itself  gradually 
alone-  the  foot  and  leg,  till  it  sometimes  rose  to  the 
upper  part  of  the  thigh.    lie  had  never  seen  any 
of  the  female  sex  aifected  with  it,  and  had  ob- 
served only  one  instance  of  it  in  the  upper  ex- 
tremities.   The  Academy  received  the  history  of 
one  case,  in  which  the  lower  extremities  were 
separated  from  the  bodv  in  the  articulations  of  the 
thigh-bones  with  the  acetabula;  the  first  example 
(Dr.  Thomson  believes)  of  this  separation  upon 
record;  and  it  was  the  occurrence  of  this,  and  ot 
similar  cases,  that  probably  first  suggested  the 
operation  of  [imputation  at  the_  hip-joint.  (See 
Thomson  on  Ivjlamiiialion,  p.  541.) 


As  Nod's 

patients  did  not  come  under  his  care  till  after  the 


disease  had  existed  some  time,  he  could  not 
describe  from  his  own  observation  the  early 
symptoms:  but  the  patients  had  often  told  liim, 
that  the  disease  generally  began  in  mie,  or  both 
feet,  with  pain,  redness,  and  a  sensation  of  heat, 
as  burning  as  the  fire:  and  that,  at  the  end  of 
some  days,  these  symptoms  ceased,  as  quickly  as 
they  had"  come  on,  when  the  extreme  sensation  ol 
heat,  which  they  had  lormerly  felt,  was  changed 
into  cold.  The  part  affected  (adds  Noel)  was 
black,  like  a  piece  of  charcoal,  and  as  dry  as  if  it 


had  passed  through  the  fire.  After  some  lime,  a 
line  of  separation  was  formed  between  the  dead 
and  living  parts,  like  tliat  which  appears  in  the 
separation  of  a  slough  produced  by  the  cautery; 
and  the  complete  separation  of  the  linib  was,  in 
many  cases,  effected  by  nature  alone.  In  others, 
Noel  was  obliged  to  have  recourse  to  amputation. 
The  blood  seems  to  undergo  a  change,  hasmorrhagcs 
ensue.  The  chief  post-mortem  appearances  are, 
congestion  of  brain,  liver,  and  lungs,  {'fai/lor  on 
Poisons,  p.  538.) 

This  disease  appeared  in  Switzerland  in  1709 
and  171G,  audits  symptoms  and  progress  in  that 
country  have  been  accurately  described  by  Langius 
in  a  dissertation,  entitled,  "  Descriplio  ISIorborum 
ex  Esu  Clavorum  Secalinorum." 

Gassaud,  physician  in  Dauphiiiy,  where  this 
disease  appeared  also  in  1709,  states,  that  many 
of  the  patients  were  affected  with  swellings  of  the 
feet  and  legs,  and  of  the  hands  and  arms,  which 
degenerated  into  a  gangrene  th:(t  penetrated  to 
the  bone,  and  produced  a  separation  of  the  affected 
limb.  The  disorder  was  attended  with  different 
symptoms  in  different  individuals.  Siime  suffered 
very  violent  pain,  accompanied  by  an  insufferable 
sensation  of  heat,  although  the  part  affected  often 
felt  cold  to  the  touch.  In  other  patient?,  redness, 
with  much  swelling,  supervened,  attended  with 
fever  and  delirium.  Other  patients  were  without 
any  fever,  or  delirium,  though  they  seemed  to 
suil'er  equal  pain.  In  some  patients,  the  parts  af- 
fected become  withered,  dry,  and  black,  like  char- 
coal. The  separation  of  the  de:id  p-.irts  from  the 
living  took  place  with  the  most  excruciating  pain, 
and  a  sensation  resembling  that  produced  by  the 
direct  application  of  fire.  This  sensation  was  some- 
times intermittent  ;  and,  in  other  instances,  it  was 
succeeded  by  an  equally  harassing  sensation  of  cold. 

According  to  Bassau,  surgeon  to  the  hospital 
of  St.  Antoine,  in  Dauphiny,  the  cases  which  he 
saw  were  not  all  of  the  dry  kind,  the  limb  some- 
times becoming  putrid,  and  maggots  being  gene- 
rated. He  says,  that  the  disease  was  not  infec-  . 
tious,  and  it  attacked  indiscriminately  men,  women, 
and  children. 

The  degree  of  fatality,  caused  by  this  species 
of  mortification,  seems  to  have  been  extremely 
various.  In  the  Memoirs  of  the  Roi/al  Academy 
ofSdenccs  for  1741),  M.  Duhamel  mentions,  that 
of  T2U  persons  afflicted,  scarcely  four  or  five  reco- 
vered with  their  lives.  According  to  Langius,  it 
was  equally  fatal  in  Switzerland. 

Dr.  Thomson  believes  that  the  preceding  sort 
of  gangrene  has  never  occurred  in  this  countrj'-, 
exceptfng,  perhaps,  the  cases  recorded  by  _Dr. 
Charlton  Woolaston,  in  the  Fhil.  Trans,  for  17G2; 
and  which  proceeded  from  eating  unsound  wheat, 
not  rye.    (See  On  Inflammation,  p.  54B.) 

Dr.  Carsweli  shid,  that  "  all  the  local  changes 
appear  to  be  produced  as  direct  consequences  of 
the  spurred  rye,  acting  through  the  medium  ot 
the  blood,  or  nervous  system,  or  both  at  the  same 
lime  ;  for,  we  have  seen,  that  the  dead  parts  are 
separated  without  hemorrhage,  and  it  is  stated, 
that  the  blood,  when  taken  from  a  vein,  is  dark, 
and  so  very  thick  that  it  only  oozes  out  froin  the 
orifice  of  the  wound."  (See  Illuslraiions  of  the 
Elem.  Forms  of  Disease,  Ease.  7.) 

nal  causes  of  mortiucation,  which  are 
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or  chemically,  are 


manifest,  and  act  mecliaincally, 
burns;  e.xcessive  cold;  the  application  ol  caustics; 
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the  presence  of  any  iclioroug,  iiriiiaiy,  or  fecal 
matter  effused  in  the  cellular  substance;  violent 
contusions,  such  as  are  produced  by  gunsliot 
wounds,  or  bad  fractures  ;  tiie  strangulation  of  a 
part,  as  in  cases  of  hernia,  or  when  pol_vpi,  or  otlier 
tumours  are  tied;  a  higli  degree  of  inflammation  ; 
and  lastly,  everything  tliat  has  the  power  of 
stopping  the  circuhition  and  nervous  energ)'  in 
parts.    (Lctssiis,  I'al/io/or/in  Chir.  t.  i.  pp.  34,  35.) 

[To  these  mu*t  be  added  long  continued  pres- 
sure, as  of  the  child's  head  in  protracted  labour 
on  the  meatus  urinarius;  or  of  a  comatose  or  fever 
patient  on  the  skin  of  the  buttocks  or  hips.  But 
few  traumanc  causes  are  equal  in  importance  to  in- 
terference with  the  main  artery  or  vein  of  a  limb  ; 
such  as  wounds  or  ruptures  of  arteries,  ligature, 
aneurism,  and  every  idiopathic  mode  of  obsti'uc- 
tion,  such,  for  example,  as  embolism.  (See  infra.) 
Circumstances  which  hinder  the  return  of  venous 
blood  are  of  equal  force.  The  effect  of  injuries,  and 
of  irritation  of  the  nerves,  in  producing  mortification 
has  been  discussed  in  the  article  Inflammation.] 

Iiijlamnmtion  is  one  oftiio  most  freqmnt  causes  of 
mortificaUon.  But,  as  I  have  already  remarked, 
the  death  of  a  part  may  take  place  without  previous 
inflammatory  disorder;  and  the  latter,  even  when 
present,  is,  in  reality,  only  an  effect  of  the  very 
same  cause  which  produces  the  sphacelus  itself.  It 
is  often  a  matter  of  doubt  whether  actual  inflam- 
mation precedes  the  occurrence  or  not  ;  for  a  part, 
before  it  mortifies,  is  in  certain  instances  only  af- 
fected with  pain,  and  with  no  degree  of  preter- 
natural redness.  [The  most  correct  way  of  putting 
the  matter,  is  to  drop  the  use  of  abstract  Latinized 
terms,  and  use  concrete  English  ones  ;  and  to  sav 
that  a  part  injured,  but  not  killed  outright,  often 
inflames  before  it  mortifies;  and  that  the  in- 
flammatory swelling  and  ex;udation  tend  to  inter- 
rupt the  circulation,  and  to  destroy  the  remains  of 
•vitality.] 

Mr.  James  enumerates  the  following  circum- 
Btances,  as  capable  of  influencing,  in  a  very  great 
degree,  the  disposition  of  inflammation  to  termi- 
nate in  mortification  :  1.  The  powers  of  the  part, 
in  which  the  inflammation  occurs,  being  naturally 
weak,  as  in  fibrous  membranes,  the  §crotum,  &c. 
2.  The  remote  supply  of  blood,  or  nervous  energy-, 
as  in  the  lower  extremities.  3.  Obstruction  to 
the  return  of  blood.  4.  To  the  supply  of  blood. 
o.  Disease  in  the  heart,  or  vessels.  6.  Debilitv 
from  age,  habits  of  life,  disorder  of  the  digestive 
organs,  or  fever.  7.  Poor  livmg,  fi;ul  air,  impro- 
per food,  scurvy,  &c.  8.  Impairment  of  organ- 
ization from  external  injury.  9.  Of  the  nervous 
power  by  poisons.  10.  Undue  e.tcitement  of 
weakened  parts.  11.  Depressing  remedies.  12. 
Pressure  and  tension.  1.3.  Excessive  violence  of 
inflammatory  action.  14.  Peculiar  disposition  in 
the  constitution.  {James  on  Inflammation,  p.  102.) 

^^'ith  the  exception  of  carbuncles  and  boils, 
Which  are  essentially  gangrenous  diseases,  phleg- 
monous erysipelas  is,  of  all  inflammatory  com- 
plainta,  that  which  most  fieqiiently  terminates  in 
gangrene.  It  demands  early  free  incisions,  wlien 
the  cellular  tissue  is  tlireatened  with  gangrene,  or 
»8  actually  gangrenous. 

Ihe  symptoms  of  mortification  from  inflam- 
•nation  take  place  variously,  yet  generally  as 
Jollmvs  :__'p|,e  paj^  sympathetic  fever  sud- 
denly diminish,  the  part  nftectej  generally  be- 
comes soft,  and  of  a  livid  colour,  losing,  at  the 
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same  time,  more  or  less  of  its  natural  warmth  and 
sensibility.  In  some  places,  the  cuticle  is  de- 
tached; while,  in  other  situations,  vesicles  arise 
filled  with  a  clear  or  turbid  fluid.  Such  is  the 
state  to  whicii  we  apply  the  term  gamjrciie,  and 
which  state  of  the  disorder  too  often  rapidly  ad- 
vances to  sphacelus,  when  the  part  becomes  a  cold, 
black,  fibrous,  senseless  substance,  called  in  tech- 
nical laiigunge  a  slough. 

It  merits  notice,  that,  "in  cases,  in  which  gan- 
grene immediately  succeeds  inflammation,  these 
two  morbid  states  may,  in  some  measure,  be  re- 
garded as  stages,  or  periods,  of  the  sailie  disease. 
They  pass  insensibly  into  one  another;  nor  is  it 
possible  to  say  precisely  where  the  one  state  ends, 
and  the  other  commences.    The  symptoms  of  in- 
flammation, in  these  cases,  do  not  disappear  before 
those  of  gangrene  come  on;  but  seem  rather  to 
undergo  a  gradual  and  almost  imperceptible  change, 
or  conversion,  into  one  another.    The  redness  ac- 
quires a  deeper  lincie,  and  spreads  farther,  than  for- 
merly; the  siuellinp  increases  and  becomes  more 
doughy;  and,  in  this  incipient  stage,  the  gangrene, 
particularly  when  it  attacks  the  cutaneous  texture, 
often  bears  a  considerable  resemblance  to  erysipelas." 
It  is  to  be  observed,  also,  that  "  the  part  of  the 
bod}-,  which  becomes  affected  .with  gangrene,  does 
not  immediately  lose  its  sensibility,  for  the  pain,  on 
the  contrary,  is  often  very  much  aggravated  by 
the  approacli  of  this  state.    The  blood  also  still 
continues  to  circulate,  at  least,  in  the  larger  vessels 
of  ihe  pari,  but  perhaps,  zoith  less  force;  and  from 
the  resistance  which  it  meets  with  in  passing 
through  the  capillaries,  i?i  less  quayitity  than  for- 
merly.  The  serous  effusion  into  the  cellular  mem- 
brane continuing  to  increase,  and  the  action  of  the 
absorbent  and  sanguiferous  vessels  to  diminish, the 
part  becomes  at  length  incapable  of  being  restored 
to  its  former  office  in  the  animal  economy.    It  is, 
therefore,  in  its  earlier  stages  only,  that  gangrene' 
IS  to  be  considered  as  an  affection  admitting  of 
cure;  for  there  are  limits,  beyond  which,  if  it  pass, 
recovery  becomes  impossible.    These  limits  it  may 
not,  in  every  instance,  be  easy  to  define;  but  they 
form  the  boundaries  between  incipient  gangrene 
and  the  ultimate  termin.'ition  of  that  state  in  spha- 
celus." (Thomson  on  Inflammation,  pp.  506,  507.) 

Dr.  Carswell  observes,  that  when  the  "  modifica- 
tions of  colour,  consistence,  temperature,  and  sensi- 
bility continue  to  increase,  and  terminate  in  spha- 
celus; the  part  affected  assumes  a  still  deeper  tint, 
or  becomes  of  a  dirty  brown,  or  black,  colour,' 
sometimes  grejr,  greyish,  yellov,  or  greenish.  The 
vesicles,  or  phlyctena;,  become  more  numerous  and 
larger,  or  the  whole  of  the  epidermis,  coveriim-  the 
sphaccl.Ued  parr,  may  bo  completely  separated, 
raised  in  the  form  of  a  large  blister  filled  with 
bloody  serum,  or  ruptured  and  lying  in  wrinkles  on 
the  denuded  and  discoloured  cutis.  The  skin  and 
cellular  tissue,  beneath  the  epideriiiif,  arc  swollen 
and  puffy,  and  crepitate  when  pressed;  or  they  are 
soft,  flaccid,  and  cold;  and  maybe  cut,  pinched, 
or  otherwise  stimulated  without  pain,  or  feeling  of 
any  kind  being  induced;  and  lastly,  the  sphace- 
lated part  emits  a  strong  cadaverous  odour.  When 
these  latter  appearances  present  themselves,  but 
more  particularly  when  the  peculiar  odonr  of  gan- 
grene is  perceived,  they  may  be  regarded  as  posi- 
tive signs,  not  only  of  complete  death  of  the  part 
to  a  certain  depth,  but  also  that  putrefacticni  has 
already  taken  place.    The  local  empliysemn,  and 
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fetor  of  putrefiiction,  produced  during  life,  consti- 
tute, therefore,  signs  of  great  value  in  mortilication. 
Their  absence,  however,  furnishes  no  proof,  that 
local  death  may  not  have  taken  place;  for  putre- 
faction, or  chemical  decomposition,  of  an  ori;an 
may  not  follow  as  the  consequence  of  the  cessation 
of  those  powers,  by  means  of  which  it  was  enabled 
to  resist  the  injurious  influence  of  external  agents, 
iintil  some  time  have  elapsed,  the  length  of  which 
will  depend  on  various  circumstances,  but  more 
especially  on  the  quantity  of  fluids  contained  in 
the  affected  organ,  and  the  degree  of  tempera- 
ture to  which  it  is  exposed."  (See  Carsivell,  in 
JSlem.  Forms  of  Disease,  Fasc.  7.)  The  state  of  the 
blood  and  vascular  system  in  mortification  from  in- 
flammation has  been  elsewhere  described.  (See 
Inflammation.) 

MortiJicaUon  often  arises  jrom  a  ineclLanical  ob- 
stacle to  the  ciroulatmi  of  the  blood.  Tims  tlie 
blood  may  be  hindered  from  arriving  at,  or  return- 
ing from,  the  part.  "  In  both  casL-s,  mortification 
is  the  consequence  of  the  cessation  of  the  function 
of  nutrition,  either  from  a  deficiency  of  the  arterial 
or  the  stannation  of  the  venous  blood.  A  defi- 
ciency of  the  arterial  blood  may  be  occasioned  by 
ligature  of  the  principal  artery  of  a  limb;  by 
coagulated  blood;  organized,  or  unori;anized  fibrine, 
occupying  the  entire  calibre  of  such  an  artery,  or 
its  larger  branches;  by  ossification  of  the  walls  of 
these  vessels:  or  their  conversion  into  a  solid  fibrous 
or  liiramentous,  tissue."    {Carsivell,  op.  cit.)  _ 

The  causes  which  produce  mortification  hy  impe 
ding  the  return  of  blood  from  the  part  affected  for 
the  most  part  operate  by  making  pressure  on  the 
trunk,  or  principal  branches  of  a  vein.  In  these 
instances  there  is  always  an  accumulation  of 
blood  in  the  part,  which  first  swells,  becomes  of  a 
dark  livid  colour,  tense,  and  very  painful,  boon 
afterwards,  vesicles  arise,  and  the  part  becomes 
soft,  oedematous,  cold,  insensible,  emphysematous, 
black,  and  fetid.  Such  are  the  circumstances 
which  happen  in  strangulated  hernia,  in  tied  polypi, 
and  in  a  limb  in  which  the  veins  have  been  so 
compressed  by  any  hard  swelling,  such  as  the 
head  of  a  dislocated  bone,  as  to  excite  mortification. 
In  hernia  the  bowel  assumes  a  dark  brown,  and 
sometimes  nearly  a  black,  colour,  from  stagnation 
of  the  venous  blood.  i  *  ti. 

Mortification  from  a.  mechanical  obstacle  to  the 
return  of  the  venous  blood  is  not  only  well  exem- 
plified in  strangulated  hernia,  but  also  in  intussus- 
ception of  the  intestines,    "  When  the  superior 
portion  of  the  intestine  passes  into  the  inferior,  it 
carries  along  with  it  that  part  of  the  mesentery  to 
which  it  is  attached.    If  it  does  not  suff-er  much 
compression,  the  invaginating  process  may  go  on 
to  a  great  extent;  but,  if  it  is  compressed  to  such 
a  degree  that   the  return  of  the  venous  blood  is 
obstructed,  this  stage  of  the  disease  is  arrested  on 
acc.mnt  of  the  congestion  of  all  the  tunics  of  the 
invaginated  portion.     The  congestion  is  not  the 
consequence  of  inflammation;  it  is  produced  l.y 
compression,  and  in  the  following  manner:  when 
the  mesentery  is  put  on  the  stretch,  by  the  descent 
of  the  superior  into  the  inferior  purlion  of  the  intes- 
tine, the  veins  belonging  to  it  are  compressed  be- 
tween the  walls  of  both  portions,  just  at  the  point 
where  the  invagination  terminates  superiorly.  _  II 
adhesive  inflammation  take  place  at  this  point, 
the  peritoneal  surface  of  both  portions  becomes 


are  much  less  affected  by  pressure  than  the  veins, 
they  continue  to  pour  their  blood  into  the  invagi- 
nated  portion,    This  fluid  accumulates,  and  pro- 
duces an  extreme  degree  of  congestion  of  the 
mucous  and  submucous  coats,  giving  to  them  a 
deep  red,  or  almost  black  colour."    From  gan- 
grene, the  disease  may  advance  to  sphacelus  of  the 
whole  of  the  invaginated  portion,  which  may  be 
discharged  in  the  form  of  irregiUar  shreds,  of  a  dirty- 
ash-grey,  brown,  or  black  colour.    (See  C'arswell's 
Elcm.  Form  of  Disease,  Fasc.  7.)    In  the  same 
invaluable  work  will  be  found  perhaps  the  best 
description  yet  extant,  of  another  variety  of  morti- 
fication from  impediment  to  the  venous  circulation, 
depending  upon  disease  of  the  heart,  and  mani- 
fested in  the  lower  extremities.    It  begins  with 
slight  (Edema  round  the  ankles,  and  afterwards 
the  serosity  becomes  more  widely  and  deeply 
diffused;  the  feet,  legs,  and  thighs  becoming 
swollen,  and  the  skin  smooth  and  pale.  When 
discoloration  of   the  skin   takes  place,  it  de- 
pends on   the  presence  of  subcutaneous  veins, 
which  increase  in  bulk  and  number,  coalesce  at 
several  points,  and  communicate  a  slightly  mottled 
aspect  to  the  limb,  of  a  dull  red  or  purple  colour. 
On  one  or  more  of  these  points,  where  the  conges- 
tion is   greatest,  phlyctense  or  large  bulla;  are 
formed,  and  when  these  burst,  the  subjacent  cutis 
presents  a  dark  red  or  brown  colour,  and  is  soon 
converted  into  a  dirty  yellow,  or  ash-grey  slough. 
The  separation  of  the  slough  is  sometimes  pre- 
ceded by  an  increase  of  redness  in  the  surrounding 
cutis,  which  is  obviously  of  an  inflammatory  na- 
ture. In  other  instances  this  redness  is  very  slight, 
and  plainly  owing  to  venous  congestion.  The 
quantity  of  serosity  efi'used  causes  by  its  pressure 
further  obstruction  to  the  venous  circulation,  and 
in  the  earlv  stage  conceals  the  venous  congestion 
itself.    (See  Carsivell,  op.  cit.  Fasc.  7.) 

Other  causes  operate  by  preventing  iJte  entrance 
of  arterial  blood.  The  application  of  a  ligature 
to  an  artery,  as  practised  in  various  surgical  cases, 
and  all  external  pressure  that  closes  the  artery,  or 
arteries,  on  which  a  part  entirely  depends  for  us 
supply  of  blood,  have  this  effect.  Mortification 
does  not,  however,  always  take  place  when  the 
trunk  of  an  artery  is  rendered  impervious,  because 
nature  furnishes  the  necessary  supply  of  blood 
through  collateral  ramifications.  But,  when  the 
disorder  does  happen,  the  part  commonly  first  af- 
fected becomes  pale,  flaccid,  and  cold,  and  soon 
afterward  shrinks,  loses  its  sensibility,  grows  black, 

and  perishes.  ,  i  i 

It  has  sometimes  been  observed,  that  the  pulse 
has  been  suddenly  and  permanently  lost  in  one 
part  of  the  bodv,  while  it  has  continued  to  be  dis- 
tinct in  other  "parts;  '"'f    r  ""^ 
kind,  on  examination  after  death,  it  has  been  foun 
that  an  obliteration  had  taken  place  of  a  portion  o 
the  tube  of  the  artery,  in  which  the  pulse  could 
not  be  felt  during  life.    The  late  professor  John 
W  Turner  first  drew  attention  to  this  subject  by 
the' publication  of  a  series  of  interesting  examples 
of  it.    In  one  of  these  cases,  after  the  biach.a  ar- 
terv  had  become  suddenly  obstructed,  followed  l.j 
loss  of  the  pulse,  a  similar  change  occurred  n.  one 
of  the  iiopl  teal  arteries,  and  mortification  of  the 
W    ter  n  nating   fatallv,   was  the  consequence 
Aaer  de  h,  the  br-^child  artery  nt  the  elbow  was 
ftui  d  embedded  in  a  hardened  mass,  composed  of 


the  peritoneal  surface  of  both  portions  becomes    """^  "    ..^inr  ^ 

united,  and  the  veins  obliterated.    As  the  arteries  |  the  surrounding  cellular 


which  adhered  firmly  to  one  another  and  to  the  ar 
tery.  Wlien  the  last  was  slit  open,  it  was  found 
to  be  inipervinns,  immediately  before  dividing  into 
the  radial  and  ulnar  branches.  At  this  part,  it 
was  much  contracted  and  filled  with  a  cylindrical 
clot  of  firm  lymph,  which  adhered  firmly  to  its 
inner  surface.  Tiie  orifice  of  a  large  branch  was 
situated  immediately  above  this  clot.  The  radial 
and  ulnar  arteries  were  also  obstructed  at  their 
commencement.  The  coats  of  the  arteries  in  the 
obstructed  places  were  hard,  thickened,  and  of  a 
whiter  colour  than  natural.  In  the  popliteal  ar- 
tery, an  ovoid  sac  was  formed,  filled  with  solid 
lymph,  and  directly  above  it  the  artery  was  obli- 
terated to  the  extent  of  half  an  inch.  For  some 
way  below  it,  the  vessel  was  also  blocked  up  with 
lymph.  The  inner  layers  of  the  sac  consisted  of 
the  coats  of  the  artery,  with  the  exception  of  the 
internal  one,  which  had  disappeared.  After  de- 
tailing several  other  interesting  particulars, .Pro- 
fessor Turner  adds,  "The  obstruction  to  the  supply 
of  blood  to  the  leg  produced  important  efi'ects  on 
the  functions  of  the  nerves  of  the  foot;  for  it  was 
ascertained  very  soon  after  that  the  skin  of  the  foot 
was  insensible,  and  apparently  the  muscles  had 
lost  their  power  of  contracting.  At  the  same  time 
a  burning  pain,  and  feeling  as  if  crushed,  were 
induced  in  the  foot.  The  progress  and  appear- 
ances of  mortification,  from  sudden  deficient  circu- 
lation, were  well  exhibited.  They  seem  to  confirm 
the  opinion,  that  even  m  mortification  from  defi- 
cient circulaiion,  a  certain  degree  of  re-action,  or 
inHammaiion,i-)recedesthe  complete  death  of  the  paH, 
as  was  shown  by  the  vascular  congestion,  the 
swelling,  the  increase  of  heat,  and  the  tense  vesi- 
cations, which  took  place  on  foot  and  leg." 
(See  Edinb.  Med.  Cliir.  Trans,  vol.  iii.  p.  105.) 
This  paper  is  remarkably  valuable,  as  containing 
a  true  explanation  of  the  circumstances  which  pre- 
vent lacerated  arteries  from  bleeding;  a  subject, 
according  to  Dr.  J.  Thomson  {On  Inflammaiion, 
p.  512),  first  noticed  by  Dr.  Jones,  and',  as  Pro- 
fessor Turner  proves,  still  more  completely  de- 
scribed by  Hodgson  and  Bedard.  {See  Additions 
a  I'Anatomie  Gen.  de  X.  BicJiat,  p.  95.) 

It  would  appear  that,  in  the  case  recorded  by 
Professor  Turner,  the  arteries  became  permanently 
and  suddenly  obstructed  from  laceration  of  their 
inner  coats.  In  most  of  these  instances,  he  ob- 
serves, it  seems  necessary  to  suppose  some  predis- 
position in  the  coats  of  the  arteries  to  laceration, 
as  this  took  place  in  the  ordinary  motions  of  the 
hmbs,  and  affected  different  arteries  of  the  same 
individual.  In  some  cases,  marks  of  disease  in 
the  arteries  were  conspictious;  but,  in  others,  no 
evidence  of  this  kind  was  apparent.  In  several  a 
considerable  degree  of  constitutional  affection  and 
lever  preceded  and  accompanied  the  obstruction 
ot  the  arteries.  When  the  obstruction  takes  place, 
the  lower  part  of  the  limb  may  yet  receive  suffi- 
cient  blood  by  the  anastomoses,  as  happened  in 
iiX  1""  -^es  published  by  Tu^n^er;  but, 
m  fiNo  otheis,  mortification  was  the  result  In 
one,  the  patient  was  greatly  debilitated  by  previous 

In  some  cases  of  fracture,  mortification  proceeds 

'""^  '^u  '"'"^"P'i""  of  the  course  of 
the  blood  through  the  principal  artery  or  arteries 
but  IS  promoted  by  great  violence  done  to  the  limb' 
nnd  in  particular  by  the  injection  and  distension 
ot  the  cellular  tissue  with  effused  blood.   No  doubt 
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'  all  these  causes  operated  in  the  fatal  example  of 
mortification  which  followed  a  fracture  of  the 
thigh,  attended  with  laceration  of  the  femoral 
artery,  as  related  by  Sir  A.  Cooper  in  his  Lectures 
as  well  as  in  the  example,  recorded  by  me,  of  gan- 
grene of  the  leg,  from  the  rupture  of  an  aneurism 
in  the  deeper  part  of  the  ham.  (See  Med.  CMr. 
Trans,  vol.  xvii.) 

Among  the  causes  of  the  present  species  of  mor- 
tification, may  also  be  mentioned: great  debility, ex- 
treme old  age,  a  thickening  and  ossification  of  the 
coats  of  the  arteries,  and  a  consequent  diminution 
of  their  capacity,  and  of  their  muscular  and  elastic 
power. 

Cowper,  the  anatomist,  was  one  of  the  earliest 
writers  who  took  notice  of  this  ossification  of  the 
arteries  of  the  leg,  in  persons  who  had  died  of 
mortification  of  the  feet  and  toes.  (See  Phil. 
Trans,  vol.  xxiii.  p.  1195,  and  vol.  xxiv.  p.  1970.) 
A  similar  case  was  remarked  bj'  Mr.  Becket.  of 
which  he  has  given  an  account  in  his  Chirurgical 
Observations.  The  occurrence  was  also  mentioned 
by  Naish.  (See  Phil.  Trans,  vol.  xxxi.  p.  226.) 
Dr.  J.  Thomson  has  seen  one  example  of  a  very 
complete  ossification  of  the  arteries  of  the  leg,  ac- 
companying a  mortification  of  the  feet  and  toes. 
{On  Inflammation,  p.  537.)  Speaking  of  the 
same  subject,  Mr.  Hodgson  remarks  :  "  Experi- 
ence has  proved  this  condition  of  the  arteries  to  be 
at  least  a  constant  attendant  upon  one  species  of 
gangrene,  to  which  the  extremities  of  old  subjects 
are  liable;  and  I  have  found  the  three  principal 
arteries  of  the  leg  nearly  obliterated  by  calcareous 
matter  in  two  fatal  cases  of  this  disease.  But  our 
knowledge  of  the  power  of  collateral  circulation 
in  every  part  of  the  body  will  not  allow  us  to  ad- 
mit the  obliteration  of  the  trunks  as  a  sufficient 
cause  of  mortification,  from  a  deficient  supply  of 
blood.  It  is  therefore  necessary  for  us  to  remem- 
ber, that  the  same  disease  may  probably  exist  in 
the  collateral  branches,  upon  which  it  has  pro- 
duced similar  eftects.  But  if  an  extent  of  vessel 
be  converted  into  a  calcareous  cylinder,  it  loses  its 
elasticity  and  organic  powers,  so  as  to  be  unable 
to  afford  any  assistance  to  the  propulsion  of  the 
blood;  and  the  existence  of  parts,  supplied  by 
vessels  in  this  state,  constitutes  a  strong  argument 
against  the  agency  of  the  arteries  in  the  circulation 
of  the  blood.  The  above  observations,  on  the 
cause  of  this  species  of  gangrene,  at  once  expose 
its  incurable  nature;  and  this  state  of  the  blood 
vessels  renders  the  danger  of  amputation  very  con- 
siderable, unless  fortunately  the  disease  in  the 
arteries  does  not  extend  to  the  part,  at  which  the 
ligature  is  applied."  (See  Hodgson  on  Disease  of 
the  Arteries  and  Veins,  p.  41.)  However,  altliougli 
the  ossified  state  of  an  artery  must  certainly  be 
unfavourable  to  its  healing,  it  does  not  constantly 
prevent  this  desirable  event.  (See  case  in  Medico- 
Chir.  Trails,  vol.  vi.  p.  193.) 

True,  mere  ossification  of  arteries  will  not  cause 
mortification.  There  must  either  be  at  the  same 
time  obstruction  of  thcin  with  fibrine  or  other 
matter;  or  great  constitutional  debility,  and  a  lan- 
guid circulation;  or  some  organic  ch;inges,  inter- 
rupting the  free  passage  of  the  blood  through  the 
heart,  or  at  a  point  near  the  source  of  the  circulation, 
or  through  the  trunk  of  the  artery  leading  to  the 
mortified  parts.  As  Cruveilhier  remarks,  the 
obliteration  of  the  arteries  in  a  degree  adequate  to 
interrupt  the  supply  of  arterial  blood  to  the  part,  is 
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tlie  essential  condition;  and  hence,  instead  of  callinp; 
the  disorder  gangvcsna  senilis,  or  sponUmeoiis  gan- 
grene, he  thinks"  it  would  be  bettor  to  call  it  gan- 
grene from  obliteration  of  the  arteries.  Several 
years  ago  lie  adopted  the  doctrine,  that  ossification 
of  the  small  arteries  is  a  cause  of  gangrfcna  senilis. 
{Essai  sur  PAnal.  Pathol,  t.  ii.  p.  57,  8vo.  Pans, 
1816.)  He  joins  Dupuytren,  however,  ni  regard- 
ing arteritis  as  the  most  usnal  cause  of  this  spe- 
cies of  mortification  ;  but  adds,  that  neither  ar- 
teritis, nor  ossification  of  the  arteries,  will  bring  on 
the  disorder,  unless  the  course  of  the  blood  be 
completely  intercepted  by  it.  In  two  interesting 
cases  reported  bv  him,  some  of  the  arteries  of  the 
leg  were  blocked  up  witli  lymph,  and  calcareous 
deposits  found  extending  even  to  the  small  rami- 
fications of  them.  (See  Anat.  Pathol,  livr.  xxvii. 
fol.  Paris,  1816.) 

"  Nothing  (remarks  M.  Cruveilhier)  is  more 
subject  to  variety,  than  the  extent  of  obliteration 
in  gangrene  from  arteritis.    Thus,  in  a  case  com- 
municated to  the  Anatomical  Society  by  M.  Mai- 
sonneuve,  the  lower  part  of  the  aorta,  the  common 
iliac  arteries,  and  the  external  and  internal  iliac, 
the  popliteal,  tibial,  and  fibular,  were  completely 
obliterated,  and  yet  the  mortification  was  exceed- 
ing! v  limited.    In  another  instance  recorded  m  this 
work  (Amii.  Pathol,  livr.  xxxii.),  the  obliteration 
was  restricted  to  the  pr.sterior  tibial  and  fibular 
arteries,  the  anterior  tibial  being  quite  pervious. 
How  does  it  happen,  that  though  the  anterior 
tibial  was  free,  the  circulation  in  the  Posterior 
tibial  and  fibular  arteries  was  not  re-established  .-^ 
For  this  plain  reason  :  the  means  of  communica- 
tion between  these  different  orders  of  vessels  were 
intercepted.    Had  the  posterior  tibial  and  fibular 
arteries  themselves  been  pervious,  gangrene  would 
have  taken  place  not  the  less  from  the  obliteration 
of  the  small  arterial  divisions.    Obliteration  of  the 
small  arteries  is  inherent  in  spontaneous  gangrene  : 
the  obliteration  of  tne  larger  ones  is  only  an  acces- 
sory circumstance.     If  the  published  cases  ol 
Bangra;na  senilis  or  spontaneous  mortification  be 
read,  not  two  of  them  will  correspond  in  respect 
to  the  extent  of  the  obliteration  of  the  large  ar- 
teries.   Thus,  in  the  case  above  cited,  the  end  ot 
the  aorta,  and  tlie  two  common  iliac  arteries,  were 
obstructed  with  clots,  and  yet  the  mortification 
was  confined  to  some  of  the  toes  of  one  limb.  In 
other  examples,  the  great  and  middle-sized  arte- 
ries are  peifectlv  free  ;  but  as  numerous  lesser 
ones  are  obliterated,  the  mortification  is  very  ex- 
tensive.   Sometimes  the  clots  are  very  dense,  and 
their  loss  of  colour,  and  intimate  adhesion  to  the 
sides  of  the  arterv,  prove  their  long  standing  ; 
while  in  other  instances,  clots  so  recent  are  met 
with  in  the  great  arteries,  that  they  cannot  be 
looked  upon  as  the  cause  of  the  disease   but  as 
produced  in  the  final  stage  of  it,  and  perhaps  m 
the  last  moments  of  life."    Cruveilhier  considers 
the  acute  pain  exncrienced  in  the  artery  some 
time  previously  to  the  appearance  of  spontaneous 
gangrene,  and  tlie  hardness  of  the  vessel,  which 
feels  to  the  finger  like  a  tense  cord,  as  proofs  that 
the  clot  precedes  the  mortification.     He  takes 
this  same  pain  as  an  argument,  that  the  oblite- 
ration of  the  vessels  is  the  result  of  niflanimalion. 
{Anat.  Pathol,  livr.  xxvii.  fol.  Pans,  1036.) 

[Acute  pain  is  felt  in  the  arteries  when  suddenly 
obstiucied,  or  when  irritating  substances  are  in- 
jected into  them.] 


In  every  case  of  gangrajna  senilis,  which  Pro- 
fessor Carswell  has  examined  after  death,  the 
arteries  of  the  limb  were  obliterated  to  such  an 
extent  as  to  interrupt  the  circulation  of  the  blood. 
The  obstructing  cause  consisted,  in  five  or  six 
cases,  of  a  fibrous  tissue,  found  either  in  the 
walls,  or  cavities  of  the  arteries,  and  which  had 
converted  these  vessels  into  nearly  solid  cords  of 
ligamentous  consistence.     This  state  was  traced 
from  the  toes  more  than  half  way  up  tlie  leg :  it 
was  always  connected  with  ossification  of  the 
larger  branches  and  trunks  of  the  thigh,  and  other 
parts  of  the  body.    In  two  other  cases,  the  ob- 
struction depended  on  extensive  ossification  of  the 
principal  arteries  of  the  limb  ;  and,  in  several 
others,  it  was  produced  by  solid  fibrine  formed 
around    spicula  of    bone,    projecting   from  the 
interntil  surface  of  the  arteries.    Connecting  these 
states  of  the  arteries  with  the  external  appearances 
of  the  mortification,  there  cannot,  as  Dr.  Carswell 
conceives,  remain  a  doubt,  that  this  form  of  the 
disease  is  the  immediate  consequence  of  a  deficient 
supply  of  arterial  blood,  from  a  mere  mechanical 
obstacle  to  the  circulation  of  tliis  fluid. 

Professor  Carswell  does  not  adopt,  however, 
the  view  advanced  by  Dupuytren  (see  Cliit.  CJiir. 
t.  iv.),  and  espoused  by  Cruveilhier,  that  the 
mortification  originates  from  arteritis.  "  For  the 
presence  of  fibrous,  fibro-cartilaginous,  and  os- 
seous tissue  in  the  arteries  is  no  proof  that  in- 
flammatiim  had  ever  existed  in  these  vessels. 
(See  Carsweirs  Tllustrations  oftlieElem.  Forms  of 

Disease,  Fasc.  7.)  v      i  ■ 

[Degeneration  and  embolism  take  the  place  in 
modern  nomenclature  of  what  used  to  be  called 
arteritis.] 

Fabricius  Hildanus  mentions  a  fatal  case  of 
mortification  of  the  feet  and  legs,  where  the 
patient  was  in  the  vigour  of  life,  and  apparently 
of  good  constitution.  After  death,  a  scirrhous 
tumor  was  found  surrounding  and  compressing 
the  inferior  vena  cava  and  aorta,  near  their 
bifurcation,  so  as  to  prevent  the  free  circulation 
of  the  blood  in  the  lower  extremities.  ]\Iortifi- 
cation  'of  the  extremities  also  sometimes  occ-iirs 
from  deficient  circulation,  in  the  progress  of  dis- 
eases of  the  heart.  In  a  case  of  dropsy  of  the 
chest,  Sir  A.  Cooper  has  seen  a  small  spot  on  the 
leg  become  all  at  once  black,  without  any  appear- 
ance of  inflammation.  -         ,  •  n 

[The  theory  of  embolism  may  be  very  briefly 
stated.    ^Vhen  the  blood  coagulates  in  any  of  the 
veins  (thrombosis),  a  portion  of  such  clot  may  be 
displaced,  and  carried  around  in  the  venous  cir- 
culation,  to   the  right  side  of  the  heart.  It 
depends  on  its   size  whether  it  stops   in  the 
richt  side  of  tlie  heart,  or  in  the  pulmon.nry 
aitery,  or  one  of  its  large  branches,  or  whether 
it  passes  on  and  is  arrested  in  some  smaller 
vessel  in  the  lungs.    The  effect  will  vary  from 
sudden  death,  to  pulmonary  gangrene,  or  in- 
flammation of  one  or  more  portions  of  lung.  _  t&ee 
rnflammalion,  Causes  of.)    If  the  clot  were  m  one 
of  the  mesenteric  systems  of  veins,  it  will  be  arrested 
iu  some  branch  of  the  rena  porta;  and  produce 
disease  of  the  liver.    Small  P">"»"«.  f  '"^ij"^ 
fibrine,  detached  from  the  walls  o   ^  'c  lef  s  Je 
of  the  heart,  mav  be  carried  to  and  lodge  in  tiie 
a  t  ries  of  any  oi-gan  or  member;  producing  soften- 
h  la  d  paralysis  if  in  the  brain;  amauros,s,  or  des-. 
rue  ive  suppurate  of  the  eye;  hbnnous  deposit  m 


the  kidney;  nnd,  move  especially,  gangrene  of  the 
extremities,  if  the  clot  happen  lo  lodfie  in  one  of 
their  arteries.  Gangrene  will  be  infinitely  more 
liable  to  happen  if  the  arterial  obstruction  occur 
to  a  patient  whose  arteries  are  already  diseased,  or 
wliose  vital  forces  are  weakened  by  any  cause. 
Intense  pain  in  the  course  of  the  obstructed  vessel 
IS  a  frequent  symptom  of  embolism. 

Co/tti,  Klinikder  einbolischeit  Gefusskraiil-Jieitcn, 
Berlin,  1860;  Dr.  Kirkes  on  Detachment  of  Fibrinous 
Deposits  from  Heart,  cjc,  Med.  CMr.  Trans,  vol. 
.xxxv.  Edward  Crisp  on  the  Arteries,  London, 
1847;  Pathological  Catalogue  of  R.  College  of  Sur- 
geons, vol.  iii.] 

5e)i2Yef/aH(7reHe  was  first  described  by  Pott,  It 
is  very  unlike  the  mortification  from  inflammation, 
that  from  external  cold,  from  ligature,  or  bandage, 
or  from  aiiy  ordinary  cause,  and  this  as  well  in  its 
attack  as  m  its  progress.     In  some  few  instances, 
it  makes  its  appearance  with  little  or  no  painj  but, 
in  the  majority  of  the  cases,  the  patients  feel  great 
uneasiness  through  the  whole  foot  and  joint  of  the 
ankle,  particularly  in  the  night,  even  before  these 
parts  show  any  mark  of  distemper,  or  before  there 
is  any  other  than  a  small  discolored  spot  on  the 
end  of  one  of  the  little  toes.    It  generally  makes 
its  first  appearance  on  the  inside,  or  at  the  extre- 
mity, of  one  of  the  smaller  toes,  by  a  small  black 
or  bluish  spot;  from  this  spot  the  cuticle  is  always 
found  to  be  detached,  and  the  skin  under  it  to  be 
of  a  dark  red  colour.    If  the  patient  has  lately 
cut  his  nails  or  corns,  it  is  most  frequentlj',  though 
very  unjustly,  ascribed  to  such  operation.    In  some 
patients,  it  is  slow  and  long  in  passing  from  toe  to 
toe,  and  from  thence  to  the  foot  and  ankle;  in 
others,  its  progress  is  rapid,  and  horridly  painful  • 
It  generally  begins  on  the  inside  of  the  small  toe, 
before  it  is  visible  either  on  its  under  or  upper 
part;  and  when  it  makes  its  attack  on  the  foot 
the  upper  part  of  it  first  shows  its  distempered 
state  by  tumefaction,  change  of  colour,  and  some- 
tmies  by  vesication;  but  wherever  it  is,  one  of  the 
first  marks  of  it  is  a  separation  or  detachment  of 
the  cuticle. 

The  prof-ress  of  this  variety  of  mortification  is 
denoted  beforehand  by  uneasiness,  numbness,  and 
a  remarkable  coldness  and  paleness  of  the  part 
i^hlycteiifB  often  form,  and  underneath  them  is  a 
slough;  but  on  other  occasions  there  are  none,  and 
then  black  spots  suddenly  appear,  and  are  converted 
into  sloughs;  the  sensibility  of  the  parts  is  lost 
and  a  shrivelling,  drying,  and  mummification  of 
uiem  ensues,  in  proportion  as  the  disorder  invades 
r,  Jof  f  "'^"S^"-  (See  Dupmjtren,  Chir.  t.  iv. 
Fh  V t\'  T  ""="'""1  of  the  fingers  reminds  me 
"at,  though  this  species  of  mortification  is  only 
described  by  Pott  as  seated  in  the  lower  cxtremi- 

remarkable  example  of  this  occurred  about  three 
jeais  ago,  in  an  old  woman  under  Mr.  Listen,  in 

cat!nr"^r'^'""T  A  line  of  demar- 

cation  was  formed  a  Intle  below  the  axilla,  and  the 

do  vn  r  separated  from  the  dead 

thp  l\        ,   H"""'  '^'"^s  s^wn  through, 

We  st„mp  l.ealed  up,  and  the  patient  recovertd 
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Der  l;  "''"'P's'of  spontaneous  gangrene  of  the  up- 
imbs,  are  given  by  Dnpuytren  and  Cruveilhier. 

case,  n  ''"^  «f  these 

cntir;i  r^^.'"-?'"^^'  imperceptible,  or  ceases 
roi  n^^'  of  the  artery,  a  hard 


pulsations,  and  the  ascent  of  the  cord  up  the 
imb,  the  progress  and  limits  of  the  mischief  may 
be  calculated.     Dupnytren    declares,  that  this 
chronic  form  of  mortification  is  not  essentially 
connected  either  with  old  age,  or  ossification  of 
the  arteries.    In  its  commencement,  it  appears  to 
him  to  bo  sometimes  quite  a  local  affection;  the 
respiration,  circulation,  intellectual  and  digestive 
functions,  being  all  carried  on  at  first  with  regu- 
laritj'.    He  admits,  however,  that  hard  drinking 
and  disease  of  the  valves  of  the  heart  are  gene- 
rally concerned  as  exciting  causes  of  arteritis;  and 
that  such   arteritis  may  take  place,  producing 
coagulation  of  the  blood,  and  obstruction  in  the 
diseased  arteries  of  old  subjects,  as  well  as  in  the 
sound  ones  of  young  persons.    (See  Dupur/tren. 
Op.  et  vol.  cit,  p.  492.) 

Even  when  the  whole  of  the  foot  has  morti- 
fied, and  all  below  the  upper  third  of  the  leg  is 
intensely  cold,  the  motions  of  the  ankle  are  per- 
formed, which,  as  Dupuytren  observes,  is  explicable 
by  the  fact,  that  most  of  the  muscles  of  the  foot 
ascend  to  the  neighbourhood  of  the  knee,  a  point 
to  which  the  disorder  has  not  yet  reached. 

For  one  female,  in  whom  Pott  had  met  with  this 
form  of  mortification,  he  had  seen  it  in  at  least 
twenty  males.  He  had  much  more  often  found  it  in 
the  rich  and  voluptuous,  than  in  the  labouring  poor; 
more  often  in  great  eaters,  than  free  drinkers.  It 
frequently  happens  to  persons  advanced  in  life,  but 
It  is  by  no  means  peculiar  to  old  age. 

Many  instances  of  this  species  of  gangrene  in 
females  are  now  upon  record.    Dupuytren  adverts 
to  Its  occurrence  in  children  only  ten  years  old,  and 
in  women  of  twenty  and  forty.    The  particulars 
of  some  of  these  cases  are  also  given  by  him.  (See 
Lemons  Orales,  ^c.  t.  iv.  p.  485.)    Other  instances 
of  It  in  females  are  described  by  Cruveilhier. 
{Anat.  Pathol,  t.  ii.  livr.  xxvii.)  I  attended  the, late 
Mrs.  W.,  of  Guildford-street,  for  this  species  of 
mortification,  which  proved  fatal  to  her.    In  this 
instance,  it  began  on  the  heel,  and  extended  so 
slowh',  that  It  had  not  reached  further  than  the 
ankle  at  the  end  of  nine  months,  when  the  lady 
died.    Sir  B.  Brodie  saw  this  patient,  with  me, 
about  a  fortnight  previous  to  her  death.    There  is 
great  variety,  then,  in  the  rate  at  which  this  gangrene 
advances,     Cruveilhier  relates  one  case  in  which- 
the  patient  lived  nearly  a  year  with  it.    Mrs.  W., 
whom  I  attended,  lived  nine  months;  a  gentle- 
man whom  I  attended  in  Gray's  Inn,  with  Mr. 
Hughes,  of  Holborn,  lived  about  six  weeks;  and 
another  patient  whom  I  attended,  with  Mr.  Baker, 
of  Staines,  was  destroyed  by  it  in  ten  days;  the' 
disorder,  in  this  short  time,  having  reached  from 
the  toes  some  way  up  the  leg. 

[Gouty  Degeneration  of  Arteries.Sit  Benjamin 
Brodie,  like  Pott,  denies  that  gangrene  from  de- 
generation of  arteries  is,  as  might  have  been 
supposed  a  priori,  the  especial  malady  of  persona 
in  the  lower  ranks  of  life,  subsisting  by  their  daily 
labour,  and  undergoing  all  kinds  of  privations.  On 
the  contrary,  he  affirms  it  to  be  one  of  the  many 
penalties  paid  by  persons  who  enjoy  ease  and 
affluence,  and  who  live  luxuriously;  and  more 
especially  by  those  who  neglect  exercise,  and  take 
too  much  animal  food  and  fermented  liquors. 
(nrndlc's  Worlcs,  /•}/  0.  Ilan-kins,  vol.  iii.  p.  .377.) 
This  accords  with  what  is  known  of  the  tendency 
of  the  goiity  to  imperfect  metamorphosis  of  tin; 
fibrous  tissues,  to  atheromatous  degeneration  of  ths 
X 
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arteries,  aneurism,  &c 


.....  ,  —  ,  See  Professor  Lay  caches 

Lectures,  Med.  Times,  S^Gaz.  18G1,  vol.  i.  p.  153.] 
Mortification  arisinij  from  long  continuance 
in  the  same  posture,  is  cliiefly  attributable  to 
debility  and  the  unremitted  pressure  which 
parts  sustain,  and  which  obstructs  the  circulation. 
Surgeons  have  frequent  occasion  to  see  melan- 
choly examples  of  this  kind  of  mortification, 
particularly  in  cases  of  fractures,  paralysis^  from 
disease  of  the  vertebraj,  injuries  of  the  spine  or 
pelvis,  &c.  The  mischief  most  readily  occurs 
where  the  bones  have  the  least  flesh  upon  them, 
and,  consequently,  where  all  external  pressure 
has  the  greatest  effect;  as,  for  instance,  about  the 
OS  sacrum,  os  ilium,  spines  of  the  scapulae,  &c. 
The  disordered  part  first  becomes  soft,  livid,  red 
at  the  circumference,  and  oedematous,  afterwards 
losing  its  sensibilitj',  and  acquiring  a  black  ap- 
pearance; at  length,  it  is  converted  into  a  foul 
sloughing  ulcer. 

Dr.  Cars  well  describes  a  local  accumulatioti  of 
hlood  as  constituting  in  general  the  first  perceptible 
change.  "  The  blood  accumulates  partly  from  the 
influence  of  gravitation,  and  partly  from  compres- 
sion of  the  veins;  as,  for  example,  in  mortification 
of  the  soft  parts  covering  the  sacrum,  heels,  elbows. 
&c.  of  persons  recovering  from  typhoid  fevers  and 
who  are  left  in  that  state  of  "prostration  which 
precludes  the  possibility  of  changing  the  position 
of  the  body.  It  is,  perhaps,  still  more  conspicuous 
in  some  patients  similarly  confined  with  paraplegia 
from  injury  of  the  spinal  cord."  (See  CarsiueWs 
Illustrations,  S;c.,  Fuse.  7.) 

Though  long  continuancS  in  the  same  posture 
is  the  grand  cause  of  this  kind  of  mortification, 
yet  incidental  circumstances  are  frequently  com- 
fjined  with  it,  and  have  great  influence  over  the 
disorder.  These  are,  great  debility,  fever,  impure 
air,  unclean  bedding,  &c.  According  to  Sir  A. 
Cooper,  some  fevers  have  a  greater  tendency  than 
others  to  produce  gangrene,  as  is  the  case  with 
scarlatina.  In  slight  cases  of  this  disorder,  he 
says,  the  most  horrible  eff"ects  will  sometimes  arise 
from  gangrene.  The  tonsils  will  slough  to  a  great 
extent;  parts  of  the  Eustachian  tube,  and  even  the 
tympanum,  will  separate,  and  large  portions  of  bone 
exfoliate.  He  also  adverts  to  the  dangerous 
sloughing  frequently  brought  on  in  the  measles  by 
the  "application  of  large  blisters  to  the  chests  of 
children,  and  points  out  the  disposition  to  slough- 
ing occasioned  by  the  immoderate  use  of  mercury, 
or  by  whatever  tends  to  weaken  the  constitution. 

There  are  some  causes  which  produce  death 
in  a  part  at  once,  by  the  violence  of  their  opera- 
tion. A  very  powerful  blow  on  any  portion  of 
the  body  may  destroy  its  vitality  in  this  sudden 
manner.  Lightning,  strong  concentrated  acids, 
alkalies,  arsenic,  and  other  mineral  poisons,  and 
gunshot  violence,  sometimes  act  in  a  similar  way. 

Cold  is  often  another  catise  of  mortification, 
and,  when  parts  which  have  been  frozen,  or  frost- 
bitten, are  suddenly  warmed,  they  are  particularly 
apt  to  slough. 

I  find  in  Baron  Larrey'a  valuable  publication, 
some  interesting  observations  on  tlie  gangrene 
from  cold.  He  acquaints  us,  that  after  the  battle 
of  Eylau,  one  of  the  most  grievous  events  to 
which  the  French  soldiers  were  exposed  was  the 
freezing  of  their  feet,  toes,  noses,  and  ears  :  few  of 
the  vanguard  escaped  the  affliction.  In  some, 
the  mortification  was  confined  to  the  surface  of 
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the  integuments  of  the  toes  or  heels;  in  some, 
the  skin  mortified  more  deeplj',  and  to  a  greater 
or  lesser  extent ;  while,  in  others,  the  whole  of 
the  toes,  or  foot,  was  destroyed.  (See  Progravma 
quo  fritjoris  iicrioris  in  corpore  humauo  effectus  ex- 
pendil.—IIaller,  Disp.  ad  M orb.    Leips.  1775.) 

"  All  the  writers  on  this  species  of  mortification 
(says  Larrev)  have  considered  cold  as  the  deter- 
mining cause;  but,  if  we  attend  to  the  period 
when  the  complaint  begins,  and  the  phenomena 
which  accompany  it,  we  shall  be  convinced  that 
cold  is  merely  the  predisposing  cause.    In  fact, 
during  the  three  or  four  exceedingly  cold  days 
which  prece  ded  the  battle  of  Eylau  (the  mercury 
having  then  fallen  to  10,  II,  12,  13,  14,  and  15 
degrees  below  zero  of  Reaumur's  thermometer), 
and  until  the  second  day  after  the  battle,  not  a 
soldier  complained  of  any  symptom  dependmg 
upon  the  freezing  of  parts.    Nevertheless,  they 
had  passed  these  days,  and  a  great  portion  of  the 
nights  of  the  5th,  6th,  7th,  8th,  and  9ih  of  Feb- 
ruary, in  the  snow  and  the  most  severe  frost. 
The  imperial  guard  especially  had  remained  upon 
watch  in  the  snow,  hardly  moving  at  all  for  more 
than  four-and-twenty  hours,  yet  no  soldier  pre- 
sented himself  at  the  ambulance,  nor  did  any 
one  complain  of  his  feet  being  frozen.    In  the 
night  of  the  9th  and  10th  of  February,  the  tem- 
perature suddenly  rose,  the  mercury  ascending  to 
3,  4,  and  5  degrees  above  zero.    A  great  quantity 
of  sleet,  that  fell  on  the  morning  of  the  10th,  was 
the  forerunner  of  the  thaw  which  took  place  in 
the  course  of  that  day,  and  continued  in  the  same 


degree  for  several  days.  From  this  moment, 
many  soldiers  of  the  guards  and  the  line  applied 
for  succour,  complaining  of  acute  pain  in  the 
feet,  and  numbness,  heaviness,  and  prickings 
in  the  extremities.  The  parts  were  scarcely 
swollen,  and  of  an  obscure  red  colour.  In  some 
cases,  a  slight  redness  was  perceptible  about  the 
roots  of  the  toes,  and  on  the  back  of  the  foot. 
In  others,  the  toes  were  destitute  of  motion,  sen- 
sibility, and  warmth,  being  already  black,  and,  as 
it  were,  dried.  All  the  patients  assured  me,  that 
they  had  not  experienced  any  painful  sensation 
during  the  severe  cold  to  which  they  had  been 
exposed  on  the  night  watches  of  the  Sth,  6th,  /th, 
8th,  and  Sth  of  February,  and  that  it  was  not  till 
the  night  of  the  10th,  when  the  temperature  had 
risen  about  18  or  20  degrees,  that  they  felt  the 
first  efltects  of  the  cold."  It  is  further  noticed  by 
Larrey,  that  such  patients  as  had  opportunities  ol 
warming  themselves  in  the  town,  or  at  the  fires  of 
the  night  watches,  suffered  in  the  greatest  degree. 
(See  Memoires  de  Chirurgie  Militatre,  t.  in.  pp.  60 

There  is  little  doubt  but  that  dry  cold  applieJ 
continuously  to  the  feet  may  induce  gangrene  ;  usu- 
ally, however,  it  is  the  sudden  rise  of  tempe- 
rature and  the  damp,  which  is  an  accompaniment. 
Exposure  to  severe  cold,  especially  with  wind, 
produces  frost-hite-n  condition  of  local  syncope- 
[he  part  being  cold,  pallid,  and  pulseless  without 
circulation  ;  but  it  may  really  be  restored,  if  the 
process  be  accomplished  gradually.  There js  no 
doubt  but  that  a  part  may  be  really/'-";^'' ' 
recover.    An  instance  of  this  may  ,^  ' 

m-ocess  of  congelation,  as  a  mode  of  anmstliesia 
Ti  e  gims  of  persons  who  have  been  submitted 
to  congelation  for  the  purpose  of  pamless  tooth- 
drawing,  though  quite  frozen,  soon  recover. 


MORTIFICATION 
Mofltficallon/rom  delility,  loss  of  Mood,  Sec— A 
generally  ill-nourished  state  of  body,  whether  from 
privation,  exposure,  or  disease,  is  a  most  efficient 
predisposing  cause  of  mortification,  especially  if. 
with  deficient  and  unhealthy  blood,  there  be  super- 
added some  injury  of  enfeebled  parts.  Sometimes 
some  circumstance  causing  great  general  debility 
at  once  induces  mortification  of  the  extremities, 
ihus  Sir  B.  Brodie  narrates  how  a  drunken  man 
got  a  chemist  more  drunk  than  himself  to  bleed 
iiim  to  three  pints;  next  day  both  feet  were  found 
mortified  as  high  as  the  instep.    The  patient  re- 
covered^ with  the  help  of  wine  and  nourishment. 
{Urodie  s  Lectures  on  Mortification  ib  ) 
fJV}^  "i'^i"'"  ^^°SPiTAL  Gangrene  will  be 
ound  the  differences  between  that  affection  and 
true  mortification-. 

Mortificationin  different  ter/am.— The  Cidaneous 
r^ure^s  that  in  which  we  have  the  best  oppor- 
tunity of  observing  the  phenomena  and  progress  of 
gangrene  When  it  occurs  as  a  consequence  of 
nflammation,  the  colour  of  the  skin  changes  from 

iress  of^h'l  °  '  ""-^       'he  pro- 

fudl  n  t  "  acquires  .a  livid  hue.  The 

skt  and  d,rP''"'''''f-  P°''"'^  f™'"  'he 

form'»r  J  if  termed  p/dyclencB,  are 

srm  '?"\""r"^ ^  bloody-colo'ured 
serum.  As  sphacelus  comes  on,  the  livid  hue  dis- 
appears, and  a  slough  is  formed  which  is  some- 
times ash-coloured,  sometimes  black.    It  is  not 

iZ'lT7  "^^  of  mortification 

trom  the  appearance  of  the  skin;  for  when  thp 


tTe'surff  '  '^'''^^  ^"'^'^"^"y-  '^'^  "P- 

iffilVl'— gangrene,  the  red  colour  of  the 
affected  skin  is  insensibly  lost  in  the  surrounding 
nteguments  ;  but  when  gangrene,  followed  bf 
sphaceius,  stops,  a  red  line,%f  a  colour  more 
hvely  than  that  of  gangrene,  is  generally  per! 
ceptible  between  the  dead  and  living  part  It  s 
at  the  inner  edge  of  this  inflamed  line  where  we 
.sually  see  the  ulcerating  process  begin,  by  whiTh 

ff:ctrd"rs::  r;*'  '''''  'r^^  '•'^  llving'parfs  is 
eitected.  (See  Thomson  on  Inflammation,  -p^.  511, 

r-Jt'i-       ''P?'"'"*  form  of  a  narrow 

c  cle  indicating  the  boundary  between  the  dead 
and  iving  parts,  and  th  commencement  of  the 
ston  T  ^vhich  nature  employs  to 

stop  the  progress   of  the  disorder.  Ulceration 

nfl"*'"'.^'',  ''long  the  internal  bord  r  f  he 
inflamed  skin  and  a  separation  is  thereby  effec  ed 

fa  r'V^'  ^''"^  ""'l  ^'^^  t^he  latS 

falling  ofl^  in  the  form  of  what  is  temped  as  ouah 

uZh      -  "f"!  ""ore  deeply,  at 

length  accomplishes  the  perfect  separation.  ^  ^' 

the  J/    "i"-""  '^'^  "^^y  be  caused  by  all 

t  mTv  h"  '""^T'^"^"^^  have  been  enumerLd 
caurLir''''  «.«P7i«l'yby8uch  conditions  as 
cause  distention,  or  infiltration,  of  the  areolar  t,=»„„ 

most  frequent  causes  of  gangrene  of  the  skin,  aid 
he  most  important  in  civil  practice,  are  the  slou«h 
>ng  of  small  portions  of  ill-conditioned,  dirty  „„d 
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irritated  skin  on  the  small  of  the  leir  esneciillv 
of  the  lower  orders,  and  of  person  f^h  rS 
are  varicosed  These  lay  the  foundalion  of  the 
well-known  obstinate  ulcers.] 

tefe,°/"^Thi°"v^''''^"'""^  place  in  ce««?a,- 

iexime     The  skin,  covering  dead  cellular  tissue 
genera  y  has  a  dark  red  or  livid  appearance,  and 
may  afterwards  either  ulcerate  or  slough,— as  is  so 
often  exemplified  in  phlegmonous  erysipelas  of  the 
lower  extremities.    But,  besides  the  diffuse  form 
ot  gangrene  and  sphacelus  of  the  subcutaneous 
tissue,  there  is  a  circumscribed  form,  which  is 
observed  in  furunculus  and    carbuncle.  "The 
great  accumulation  of  blood,  and  the  still  greater 
and  rapid  effusion  of  serosity,  which  takes  place 
n  these  circumscribed  acute  inflammatory  affec- 
lons,  produce  a  state   of  extreme  induration 
ot  the  cellular  tissue,  a  greater  or  lesser  portion 
0.  which  being  thus,  as  it  were,  strangulated, 
dies  from  want  of  nutrition,  becmnes  separated 
trom  the  living  parts,  and  is  expelled  in  the 
form  of  a  grey  or  straw-coloured  spongy  or  pulpy 
mass,  through  an  opening  made  in  the  skin  by  a 
similar  process,  or  a  surgical  operation."  (See 
Carswell  s  Illustrations  of  the  Elem.  Forms  of 
Disease  Fasc.  7.)    In  erysipelas  phlegmonoides, 
the  cellular  tissue  connecting  the  muscles,  tendons 
nerves,  blood-vessels,  &c.  often  perishes  to  a  great 
extent.    Here  large  portions  of  skin  are  frequently 
destroyed    by  sloughing  or  ulceration,  so  that 
muscle,  blood-vessel,  tendon,  nerve,  &c.  are  ex- 
posed to  view,  quite  denuded  of  their  proper  cover- 
ings, and  in  different  states  of  disease.    In  truth, 
he  cellular  tissue  ,s  not  only  more  frequently  the 
seat  of  mortification  but  it  is  also  more  extensively 
'^"'"•"y*^  by  it,  than  any  other 
issue  of  the  body.    This  fact  is  important  to  be  " 
ca  leTt'l?     'he  operation  of  amputation,  when 
called  for  by  mortification,  because  it  dictates  the 
prudence  of  beginning  the  incidon  higher  up  than 
the  mere  appearance  of  the  skin  would  indicate 

The  cellular  tissue  may  slough  from  idionathic 
disease,  as  carbuncle  and  erysipelas-from  di 
tension,  as  by  cedema :  from  injection  of  in-itant 
fluids,  as  urinary  and  faecal  abscess. 

Artery  is  the  texture  endowed  with  the  great- 
est  power  of  resisting  its  o.vn  destruction  by  mor- 
tification. "  I  have  (says  Dr.  Thomson)  in  va- 
rious instances  of  erysipelas  phlegmonoides,  seen 
several  inches  of  the  femoral  artery  laid  com" 
p  etely  bare  by  the  gangrene,  ulce'ratioVand 
sphacelus  of  the  parts  covering  it,  without  its 
giving  way  before  death.     The  °.rter'ies  !„  t  e 

fhi  i  /i'""'"-  '"f'""=^''      ^^hich  I  have  seen 
hem  laid  bare  in  the  neck  and  arm,  by  abscess 
erminating  in  mortification,  had  the  ajpea  1,  ce 
of  raw  flesh,  and  were  obviously  thicker  and 

Zll  '^'h«  blood  circu- 

lated through  them,  and  assisted  in  supplying 
with  nourishment  the  parts  upon  which  they  u-ere 
dis  ributed."    (P.  523.)    I  have  often  seen  tlm 
trutliot  the  foregoing  statement  plainly  illustrated 
in  cases  of  sloughing  buboes,  by  which  several 
mches  of  the  femoral  artery  were  exposed.    I  have 
seen  the  throbbing  brachial  artery   denuded  for 
more  than  a  month,  nearly  its  whole  extent  along 
tlie  inside  of  the  arm,  by  the  ravages  of  malig. 
naiit  and  phagedenic  ulceialion,  attended  with 
repeated  sloughing  ;  and  yet  haemorrhage  had  no 
shm'c  in  carrying  oil"  the  uii fortuiinto  pationt 
Ihe  blood  coagulates  in  the  large  arteries  'wl,ich 
X  2 
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lead  to  a  mortified  part.  This  occiivreiice  takes 
place  for  some  distance  from  the  slough,  and  is  the 
reason  why  the  separation  of  a  mortified  limb  is 
seldom  followed  by  hteraorrhage. 

The  same  occurrence  also  affords  an  explana- 
tion why,  on  the  amputation  of  a  mortified  limb, 
there  is  sometimes  no  hajraorrhage  from  the  vessels, 
although  the  incisions  are  made  in  the  living  part. 
This  fact  was  first  particularly  pointed  out  by 
Petit,  the  surgeon.  {SeeMemoiyodel'Acad.des 
Sciences,  1732.)    "  When  a  gangrened  limb  (says 
this  celebrated  surgeon)  is  cut  off  in  the  dead  part, 
no  htemorrhage  occurs,  because  the  blood  is  co- 
agulated a  great  way  in  the  vessels."    He  adds, 
"  We  have  several  examples  of  limbs  amputated, 
on  account  of  gangrene,  in  which  no  ha2raorrhage 
occurred,  although  the  amputation  was  made  a 
considerable  way  in  the  living  parts  ;  because  the 
clot  was  not  confined  in  these  cases  to  the  dead 
part,  but  was  continued  forwards  into  the  living,  as 
far  as  the  inflammatory  disposition  extended." 

According  to  Dr.  Thomson,   cases  in  confir- 
mation of  the  foregoing  statement  are  recorded  by 
other  practical  writers,  especially  Quesnay  and 
Mr.  O'Halloran.    In  one  of  the  cases,  mentioned 
by  the  latter  gentleman,  and  in  which  no  hEeraor- 
rhage  followed  the  removal  of  the  limb,  the  inci 
sions  were  made  four  inches  above  the  division  of 
the  dead  from  the  living  parts.    Dr.  Thomson  has 
seen  a  still  longer  portion  of  femoral  artery  closed 
up  with  coagulated  blood,  after  a  mortification  of 
the  foot  and  leg  ;  and,  in  one  example,  where  the 
mortification  began  in  the  thigh,  he  saw  the  co 
agulation  of  the  blood  in  the  external  iliac,  extend 
ing  up  to  the  origin  of  this  vessel  from  the  aorta. 

Hiemorrhage  in  separation  of  a  mortified  part  is 
usually  found  in  the  class  of  cases  which  come 
under  the  definition  of  Hospital  gangrene,  sloughing 
phagedena,  &c.,  or  in  which  there  is  a  defect  in 
the  healthy  power  of  coagulation  of  the  blood. 

If  heeraorrhage  occur  in  mortification,  the  vessels, 
of  course,  must  be  pervious,  and  Dr.  Carswell  has 
found  them  filled  with  fluid,  or  imperfectly  coagu- 
lated blood  ;  and  the  cellular  and  other  tissues 
pervaded  by  serosity,  bloody  serum,  or  punform 

fluid.  .  , 

For  other  examples  of  mortification  ot  tissues, 
see  Bone,  Necrosis,  Cancer,  Carbuncle, 
Erysipelas,  Noma. 

Cmstilutional  Symptoms.— V  gangrene  and  spha- 
celus happen  to  any  extent,  the  patient  is  usually 
troubled  with  an  oppressive  hiccough  ;  a  symp- 
tom well  known  to  the  surgeon  of  experience, 
and  often  an  indication  of  the  mischief,  when 
external  signs  are  less  instructive.  The  truth 
of  this  remark  is  frequently  seen  in  strangulated 

hernia.  ,  ^.^  ,.  , 

As  Dr  Thomson  observes,  the  constitutional 
stale  "  is  often  accompanied  with  great  uneasiness 
and  restlessness,  dejection  of  spirits  wildness  of 
the  looks  ;  and,  in  severe  cases,  with  almost  always 
more  or  less  delirium.  In  the  progress  of  the  dis- 
ease, cold  sweats,  palpitations,  and  convulsions 
somelimcs  occur  ;  a  hiccough,  accompanied  with 
nausea,  often  comes  on,  and  proves  a  most  distress- 
ing symptom  to  the  patient.  Frequently  this  hic- 
cough is  the  forenmner  of  death.  Some  patients 
die  comatose  ;  others,  after  sulToring  severe  pains, 
spasms,  and  delirium.  But,  in  some,  a  sloxv,  in 
others  a  sudden,  abatement  of  the  constitutional 
symptoms  takes  place,  accompanied  also  with  the 


amelioration  of  the  local  affection.  The  gangren- 
ous inflammation  stops  and  a  red  line  is  formed 
by  the  adhesive  inflammation  in  the  extreme  verge 
of  the  living  parts  ;  the  dead  part  separates,  and 
granulations  form  ;  and  when  the  constitution  has 
strength  to  sustain  the  injury  it  has  received,  re- 
covery takes  place."    {On  Infiammaiion,  p.  509.) 

Sphacelus  from  extreme  debility,  or  from  such  a 
state  of  the  system  as  attends  the  8curv3',  typhoid 
fevers,  &e.,  is  constantly  perilous,  because  these 
causes  are  very  difficult  to  remove.  It  is  also  a 
fact  that,  when  numerous  causes  are  combined, 
it  is  an  unfavourable  occurrence,  not  merely  be- 
cause the  surgeon  is  apt  to  overlook  some  of  them, 
but  because  there  are  .in  reality  more  obstacles  to 
the  cure. 

Humid  gangrenes,  which  are  frequently  accom- 
panied with  emphysema  of  the  cellular  tissue 
usually  spread  with  great  rapidity.  (See  James 
on  Ivjlamnialion,  p.  9G.) 

Sometimes  a  mortification  spreads  so  slowly, 
that  it  does  not  occupy  much  extent  at  the  end  of 
several  months,  or  even  a  whole  year.    A  case  is 
recorded  by  M.  Le  Groux  {Tkise,  I!i27),  where 
a  man,  aged   66,  was  attacked  with  gangrsena 
senilis,  which  made  such  very  slow  progress  that 
the  patient  did  not  die  till  the  expiration  of  nearly 
a  twelvemonth  from  the  first  attack  on  one  of  the 
toes.    (See  Cruveilhier,  Anat.  Pathol,  livr.  xxvii.) 
The  case,  however,  is  often  not  the  less  fatal  on 
this  account.    The  danger  is  never  altogether  over 
until  the  dead  part  has  completely  separated.  The 
entrance  of  putrid  matter  into  the  circulation  (says 
Richter)  is  so  injurious  that  patients  sometimes 
perish  from  this  cause  long  after  the  mortification 
has  ceased  to  spread.    {Anfangsg.  der  Wundarzn. 
b.  i.  kap.  3,  pp.  78,  79.)  ,  . 

[The  constitutional  eflfects  of  mortitication  seem 
to  be  compounded  of  those  of  feebleness  and  of 
poison.  The  presence  of  putrid  matter  m  the  blood 
is  now  proved  in  cases  in  which  putrid  sloughs  are 
pent  up.  During  the  earlier  part  of  the  present 
century,  the  action  of  anything  like  blood  poisoning 
was  ignored.    Thus  continues  our  author.] 

Eiiolish  surgeons  entertain  little  apprehension 
of  the"bad  effects  of  the  absorption  of  putrid  matter 
in  cases  of  mortification  ;  and  the  opinion  of  Mr. 
Guthrie  mav  be  more  correct,  that  nature  receives 
the  shock  "through  the  nervous  system,  and  not 
through  the  absorbents.  {On  Gunshot  Wounds, 
p.  123,  ed.  2.)  ^  , 

But  (as  Sir  B.  Brodie  observes)  whenever 
putrid  matter  is  pent  up  roimd  a  slough  of  the 
cellular  membrane,  the  system  is  poisoned  by  it. 
The  sulphuretted  and  carbureited  hydrogen  seem 
to  pass  into  the  circulation,  producing  the  most  dan- 
gerous symptoms.  The  incisions  which  relieve 
the  tension  of  the  skin  allow  these  noxious  gases 
to  escape,  and  the  relief  which  this  affords  the 
patient  is  very  remarkable."  Patients,  in  fact,  in 
whom  a  putrid  urinary  or  fffica  abscess  is  .nc.sed 
seem  sometimes  to  pass  from  the  gales  o  death  to 
comparative  health.  (Brodie,  Op.  cf.  yo].  uk) 
The  danger  of  sphacelus  materially  depends 


upon  the  size  and  importance  of  the  part  ailected 
and  upon  the  patient's  age  and  constitution.    1  lu 
S.:Lns,  already  specified,  of  the  stoppage  o^^ 
mortification,  must  also  ""«\d>'rab  y   ullncnce  tj  e 
proKnosis,  especially  the  red  line  at  tlie  edgeot  the 

livingT>'-t«.  ""d        '""^'l^'""'  ''^^ 
dead  from  the  living  parts. 


MORTIFICATION. 
Sphacelus  implies  the  total  loss  of  life  in  the 
P''"''  "ftei-'ted,  the  destnictioii  of  its  organisation, 
the  abolition  of  all  its  functions,  and  an  absolute 
inability  to  resume  them  again.    However,  even 
when  we  see  tiie  surface  of  apart  manifestly  spha 
eclated,  we  must  not  always  conclude  that  th 
entire  destruction  of  its  whole  substance  or  thick 
ness  is  certain  ;  for,  in  many  cases  the  disorder 
only  affects  the  skin  and  cellular  substance.  In 
this  state,  the  integuments  frequently  slough  away 
leaving  the  tendons,  muscles,,  and  other  ormns 
perfectly  sound. 
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TREATiMENT  OP  MORTIFICATION. 

[The  word  mortification  is  far  too  vao-ue  and 
general  to  admit  of  being  made  the  basis  of  practi- 
cal precepts.  It  is  not  the  moHiJication  but  the 
patient  in  whom  some  part  tends  to  mortify,  that  the 
surgeon  has  to  treat  ;  and  the  conditions  may  be 
so  widely  diverse,  that  general  precepts  are  almost 
impossible.  Every  variety  arising  from  every 
cause  requires  to  be  separately  dealt  with.  The 
senile  gangrene,  the  traumatic,  that  arising  from  ob- 
struction of  vems,  that  arising  from  obstruction  of 
arteries,  from  cold,  from  heat,  from  caustics,  from 
animal  poisons,  all  require  special  consideration.! 

In  the  treatment,  the  surgeon  must  always  have 
one  thing  under  consideration  ;  viz.  whether  the 
case  before  him  ,s  one  of  acute  mortification,  at- 
tended with  inflammation  and  inflammatory  fever- 
or  whether  it  is  a  chronic  mortification,  beginning 
without  fever,  or  attended  with  a  fever  of  a  typhoid 
nature  and  great  prostration  of  strength  =  Bv 
making  up  his  mind  upon  this  point,  the  practi- 
tioner will  establish  a  useful  general  principle  for 
his  guidance,  especially  in  the  commencement  of 
tJie  treatment. 

1.  When  mortification  is  acute,  and  seems  to 
depend  on  the  violence  of  inflammation,  the  first 
indication  :s  to  moderate  the  inordinate  action.of 
he  sanguiferous  system,  by  the  prudent  employ 
inent  ol  such  means  as  are  proper  for  counteract- 
ing inflammatiou.    In  short,  relief  is  to  be  sought 
in  the  antiphlogistic  regimen,  which  consists  in  the 
employment  of  blood-letting,  purgatives,  diapho- 
letics,  and  diluents,  and  in  abstinence  from  all 
vegetable  or  animal  substances  which  have  a  ten- 
dency to  excite  or  to  augment  the  febrile  action. 
Ibis  regimen  mu.t  be  pursued  so  long  as  inflara- 
ZlTl-l'J  ""'i""'^^!  e-xcept  only  in  cases  in 
which  the  fever  Irom  the  first,  assumes  a  typhoid 
mortification  takes  place 
without  the  previous  occurrence  of  fever. 

JUr.  Thomson,  from  whom  I  have  borrowed  the 

VZ\T  >n  compound  fractures,  ery- 

»  pe  as  carbuncle,  hospital  gangrene,  burn  ,  and 
f.  st-bj  e:  cases  in  which  the  patient    it  is  said, 

loss  ot  b  ood.  I„  niany  instances  of  these  in 
juries  and  affections  (sayshe)  biood-lettiiig,  I  know 
IS  o  required ;  but  I  am  doubtful,  evenlfit  ea^ 
generally  employed,  whether  it  would  produce  all 
tiie  misclnets  which  have  of  late  70^8  bVen 
ascribed  to  it.  I  believe  it  to  bo  the  2^ 
Clous  of  anyof  the  remedies  that  can  be        ,  "^^^^^^ 

rn  ilr  in  threateiiiiii  to 

terminate  in  gangrene,  and  that  its  use  in  such 
«es  ought  never  to  be  omitted  in  the  yo 2 
"roMg,  and  plethoric."    (See  Ucltcra  on  hZt 
p.  559.)    Yet,itistobcemploved  w  h  n 


^  rft.-n    1       '"-cwnspection  ;  for,  should  it  be  in- 
judiciously resorted  to,  from  the  true  state  of  the 
system  not  being  understood,  the  error  mny  be 
fol  owed  by  the  most  fatal  consequences.  Owii^ 
to  the  constitution  being  generally  broken  bv  in 
temperance  or  enfeebled  by  an  impure  atmosphere 
Mr  A.  Cooper  considers  it  rarely  safe  in  this  me- 
tropolis to  take  blood  from  the  arm,  with  the  view 
of  checking  gangrene;  though  he  acknowledges 
that  the  removal  of  a  few  ounces  of  blood  is  a 
practice  which  sometimes  answers  in  the  country. 
It  should  also  be  well  remembered  that,  however 
strongly  bleeding  may  be  indicated,  the  moment 
13  not  far  off  when  it  is  totally  inadmissible.  If 
the  mortification  has  already  made  progress,  this 
evacuation  is  never  justifiable. 

In  acute  mortification,  after  as  much  blood  has 
been  taken  away  as  may  be  deemed  safe  or  proper 
and  this  measure  must  be  adopted  with  extreme 
circumspection,  the  other  parts  of  the  antiphlogis- 
tic regimen  must  be  continued,  so  long  as  any 
mcreased  action  ' of  the  heart  and  arteries  con- 
tinues. A  strict  regimen,  which  may  have  been 
uselul  and  even  necessary,  during  the  inflamma- 
tory stage,  will  have  a  very  bad  effect,  if  con- 
tinued too  long,  by  diminishing  the  patient's 
strength,  which  on  the  contrary  should  be  sup- 
ported by  the  most  nourishing  food. 

Sir  A.  Cooper  recommends  two  or  three  grains 
ol  the  chloride  of  mercury  at  night,  in  order  to 
restore,  the  secretions  of  the  intestinal  canal  and 
liver;  and  the  liquor  ammonias  acetatis,  with  a 
tew  drops  of  the  tinct.  opii  several  times  a  day, 
with  the  view  of  lessening  irritability,  and  tran- 
quillizing the  system. 

[It  seems  curious  to  read  now  the  ideas  of  siu-- 
geous  two  generations  ago  with  regard  to  bleeding 
in  mortification.  It  seems  generally  understood  now 
that  the  only  cases  in  which  it  is  allowable  ai-e 
certain  cases  of  acute  inflammation  in  healthy  per- 
sons, in  which  gangrene  is  threatened  owing  to  some 
mechanical  condition,  i.e.  when  the  cornea  threatens 
to  slough  in  gonorrheal  ophthalmia;  when  the  alans 
penis  threatens  to  slough  from  inflamed  chancre 
or  the  tip  of  a  finger  from  abscess  in  the  sheath  of 
the  tendons.  But  in  these  cases,  as  in  strangulated 
hernia,  or  in  mortification  from  ligature,  an  incidon 
or  otiier  mechanical  mode  of  relieving  constriction 
would  occur  to  most  surgeons  in  the  place  of  bleeding. 
Suppose  the  case  of  a  young  and  very  plethoric  per- 
son with  an  injury  producing  an  inflammation  threat- 
ening gangrene,  it  is  quite  conceivable  that  it  might 
be  expedient  to  take  a  little  blood  from  the  arm, 
or  by  eeches;^  yet,  as  Sir  A.  Cooper  said,  it  will  be 
'  rarely  safe."  A  raised  position,  iced  applications, 
and  incisions,  would  probably  be  better  remedies 
tor  gangrene  threatened  by  local  turgescence.] 

I  next  come  to  a  second  very  essential  and  im- 
portant indication  to  be  fulfilled,  as  soon  as  the 
symptoms  announcing  the  existence  of  the  in- 
flammatory state  abate,  and  the  patient  begins  to 
be  debilitated.  'This  indication  is  to  prevent  c.c- 
cessiva  toc.akness  hj  iho  suitable  employment  vf 
cordials,  and  particularly  of  Ionics.  These  same 
means  also  contribute  to  bring  the  system  into  a 
proper  state  for  freeing  itselt  from  the  mortified 
parts,  or,  in  other  words,  for  detaching  them. 

In  order  to  fulfil  the  above  indication,  it  is  ne- 
cessary to  proscribe  a  nourishing  diet,  with  a  cor- 
taiii  quantity  of  good  wine,  proportioned  to  the 
patient's  strength,  and  tlio  symptoms  of  the  com- 
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plaint.  This  diet  is  geiierallj'  productive  of  more 
real  benefit  than  the  whole  class  of  cordial  and 
stimulating  medicines.  However,  when  the  pa- 
tient is  much  weakened,  the  mortification  of  the 
part  affected  is  complete,  and  the  disorder  is 
spreading  to  others,  some  of  the  following  remedies 
may  be  ordered  :  ammonia,  aromatic  confection, 
.-ether,  &c.  In  general,  however,  wine  is  better, 
and  especially  sherry.  ,  •  ■ 

[Sir  Benjamin  Brodie  is  emphatic  on  this  pomt; 
tbat  the  stomach  must  not  be  fatigued  with  tonic 
drugs,  so  as  to  interfere  with  the  digestion  of  good 
food;  and  that  the  best  stimulant  is  wine  or  brandy. 
Amongst  drugs.  Sir  Benjamin  speaks  well  of  am- 
monia in  senile  gangrene,  but  gives  a  caution 
against  giving  it  iu  too  great  quantities,  or  too 
often.] 

Of  all  the  medicines  hitherto  recommended  lor 
the  stoppage  of  mortification,  none  ever  acquired 
such  a  character  for  efficacy  as  the  Peruvian  bark. 
It  is  said,  that  this  remedy  often  stops,  m  a  very 
evident  and  expeditious  manner,  the  course  of  the 
disorder.  Being  a  very  powerful  tonic,  it  is 
thought  to  operate  by  strengthening  the  system, 
and  thus  maintaining  in  every  part  the  necessary 
tone  for  resisting  the  progress  of  mortification. 
But,  whatever  may  be  its  mode  of  acting,  the  ad- 
vocates for  this  medicine  contend  that  it  ought 
to  be  employed  in  almost  all  cases  of  mortification, 
as  soon  as  the  violence  of  the  inflammatory  symp- 
toms has  been  appeased. 

It  was  Mr.  Rushworth,  a  surgeon  at  Northamp- 
ton, who  first  urged  this  doctrine  in  the  year  1715. 
Amyand  and  Douglas,  two  surgeons  m  London, 
soon  afterwards  confirmed  the  virtue  of  the  re- 
medy.    Mr.  Shipton,  another  English  surgeon, 
also  described,  in  the  Philosophical  Transactions, 
the  Rood  effects  which  he  saw  produced  by  it.  In 
the  Medical  Essays  of  Edinburgh,  Drs.  Monro 
and  Paisley  published  several  cases,  illustrative  of 
its  efficac}^     We  are  there  informed,  that  when 
its  exhibition  was  interrupted,  the  separation  of  the 
eschars  was  retarded,  and  that,  on  the  medicine 
beii.K  resorted  to  again,  the  separ.tioa  went  on 
again  more  quickly.    Since  this  period,  all  prac- 
titioners, in  England  and  elsewhere,  have  em- 
ployed bark  very  freely  in  the  treatment  of  morti- 
fication; and  the  exaggerated  statements  of  its 
effects  led  to  its  exhibition  in  all  cases  ot  this  na- 
ture, without  discrimination  of  the  varying  states 
of  the  general  health  and  local  disorder   in  the 
different  stages  of  the  complaint,  and  without  any 
reference  to  its  causes  and  nature,  which  are  sub- 
ject to  variety.  ,      ,    ,    ,  r 

We  cannot  indeed  doubt,  that  bark  has  fre- 
ciuently  had  the  most  salutary  action,  in  cases  ot 
mortification,  though  sometimes  it  may  probably 
have  hr,d  imputed  to  it  effects  which  were  en- 
tirely produced  by  nature.  The  following  obser- 
vation,  made  by  Dr.  Thomson,  is  highly  worthy 
of  recollection:  "In  attending  to  the  eilects  sup- 
posed to  result  from  the  operation  of  the  externa 
and  internal  remedies  which  are  daily  employed 
for  the  cure  of  mortification,  there  are  two  facts, 
well  ascertained,  wliich  appear  to  me  to  bo  pe- 
culiarly deserving  of  your  regard.  The  lirst  oi 
these  is,  that  mortification  often  stops  sponta- 
neously, witliout  any  assistance  whatever  from 
medicine;  the  second,  that  it  often  begins,  and 
ci.iitinues  to  spread,  or  even,  after  it  has  stopped  ior 
a  while,  recommences  nnd  proceeds  to  a  fatal  ter- 


mination, in  spite  of  the  best  directed  efforts  of 
the  healing  art."  (On  Itifummation,  p.  557 .) 

It  is  quite  wrong  to  prescribe  bark  in  every  in- 
stance; for  there  are  many  cases  in  which  it  is 
unnecessary,  some  in  which  it  does  harm,  and 
others  in  which  it  is  totally  inefficacious.    It  is 
a  medicine  obviously  of  no  service,  when  mortifi- 
cation arises  from  an  external  cause,  and  is  the 
only  complaint  in  a  healthy,  strong  constitution. 
It  is  equally  unnecessary,  when  the  sphacelus  is 
of  the  dry  sort,  and  has  ceased  to  spread,  at  the 
same  time,  that  the  living  margin  appears  to  be 
in  a  state  of  inflammation,  without  any  universal 
debility.    But  it  deserves  particidar  notice,  that 
the  circumstances  of  each  individual  case  are 
liable  to  such  variety,  that  though  bark  may 
be  at  first  unnecessary,  it  may  afterwards  be  in- 
dicated. 

When  mortification  is  complicated  with  serious 
disorder  of  the  functions  of  the  abdominal  viscera, 
a  frequent  case,  bark  is  manifestly  pernicious. 
Here,  the  indication  is  to  correct  the  state  of  the 
stomach  and  bowels  with  mild  opening  medicines, 
and  especially  calomel.  When  this  has  been  done, 
if  bark  should  be  indicated  by  any  of  the  circum- 
stances already  pointed  out,  it  may  be  safely  ad- 
ministered. 

Sometimes  mortification  is  accompanied  with  a 
low  typhoid  kind  of  fever,  which,  whether  tlie 
cause  or  the  consequence  of  the  local  mischief, 
may  require  the  exhibition  of  bark. 

However,  mortification  may  be  attended  with 
common  inflammatory  fever,  and  then  the  Hying 
margin  is  generally  inflamed  and  painful.    This  is 
partiailaily  the  case  when  mortification  is  the 
consequence  of  genuine  acute  inflammation,  or  of 
an  external  injury,  in  a  healthy  subject.  Here, 
bark  must  obviously  be  injurious.  Still  it  is  wrong 
to  regard  this    medicine  as  invariably  hurtful 
whenever  sphacelus  is  the  effect  of  inflammation. 
It  has  already  been  observed,  that  the  inflamma- 
tion frequently  has  less  share  in  the  origin  of  the 
disorder,  than  some  incidental  cause,  which  may 
require  the  exhibition  of  bark.    Even  when  mor- 
tification is  the  pure  eftect  of  inflammation,  great 
prostration  of  strength  may  subsequently  arise,  and 
indeed  docs  mostly  take  place  at  a  certain  period 
of  the  disorder.   In  this  circumstance,  the  voice  of 
experience  loudly  proclaims  the  utility  of  bark, 
though  its   exliibilion  would  liave  been  at  first 
useless  or  hurtful.    While  genuine  infl.immatory 
fever  and  local  inflammation,  are  coexistent  with 
mortification,  mild  antiphlogistic  means  are  iiseful; 
but  great  caution  is  requisite,  since,  in  humid  gau- 
crene,  the  inflan.matory  state  soon  changes  into  one 
in  which  the  great  feature  is  prostration  of  strength. 

^Vhen  tliere  is  mere  prostration  of  strength 
without  any  symptom  of  gastric  disorder,  or  of 
inflammation  or  typhoid  fever  bark  is  evidently 
proper,  though  seldom  effectual  alone:  diaphoretic 
.nnd  nervous  medicines  being  also  nt-cessary,  opium, 
wine,  camphor,  ammonia,  brandy,  &c. 

We  meet  with  one  species  ot  mortification,  in 
which  the  patient  experiences  severe  pain  in  the 
part,  unpreceded  by  any  appearance  ol  inflamma- 
Zn  Here  bark  is  never  of  use,  and  opium  is  the 
„u.,diciue  in  which  we  sliould  P'-'.-P"' ^  j'"';,  f.^'j. 
Bark  sometimes  occasions  purging,  and  the  i 
must  bo  immediately  di.coiitniued  unles  tha 
hurtful  effect  can  be  prevented  by  the  "dd. t  on  f 
a  few  drops  of  laudanum  to  each  dose,  or  bj  cm- 
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pl03'iiig  tho  sulphate  of  quiniiie,  instead  of  the 
common  preparations.  Bark  frequently  disagrees 
with  the  stomach;  in  which  case  I  should  say,  that 
it  ought  not  to  be  continued  at  all;  though,  in  this 
circumstance,  the  usual  plan  is  to  give,  instead  of 
the  decoction,  the  infusion,  or  the  powder  finely 
divided,  and  mixed  with  wine,  oi'  what  is  yet 
better,  the  sulphate  of  quinine. 

Several  years  ago  I  published  a  critique  on  the 
indiscriminate  employment  of  bark  in  cases  of 
mortification,  and  my  remarks  were  inserted  in 
the  article  Gangrene  in  Dr.  Rees's  Cyclopcedia. 
Many  of  them  were  introduced  into  the  2d  edi- 
tion of  this  surgical  dictionary,  printed  in  181.3. 
(See  Cinchona.)    Since  this  period  I  am  happy 
to  find,  that  the  blind  enthusiasm  with  which  bark 
was  prescribed  is  beginning  to  subside,  and  that 
on  this  subject,  some  eminent  surgeons  have  of 
late  publicly  avowed  sentiments  which  entirely 
coincide  with  my  former  statements.    "  I  think 
(says  Dr.  Thomson)  I  have  frequently  seen  it 
prove  hurtful,  when  administered  in  cases  of  mor- 
tification, by  loading  the  stomach  of  the  patient, 
creating  a  dislike  to  food,  and  sometimes  by  ex- 
citing an  obstinate  diarrhoea.    I  believe  it  to  be,  in 
mortification,  a  medicine  completely  inert,  and  in- 
efficacious."'   (See  Lect.  on  Inflammation,  p.  563.) 
By  this  expression,  Professor  Thomson  does  not 
mean,  that  bark  can  never  be  useful  in  cases  of 
mortification,  but  only  that  it  has  no  specific 
power  in  checking  the  disorder,  as  may  have 
been  erroneously  inculcated. 

"  Bark  (says  Boyer)  has  been  considered  by 
several  distinguished  English  practitioners  as  a 
true  specific  against  gangrene  in  general,  and  es- 
pecially against  that  which  depends  upon  an  in- 
ternal cause  ;  but  subsequent  observations  to  those 
published  in  England  have  proved  that  it  has  no 
power  over  the  immediate  cause  of  gangrene,  and 
that  it  only  acts  as  a  powerful  tonic  in  stopping  the 
progress  of  the  disorder,  and  promoting  the  sepa- 
ration of  the  mortified  parts."     (See  Maladies 
Cliir.  t.  i.  p.  151.    Paris,  1814.)    Boyer  also  par- 
ticularly objects  to  bark  being  given  while  inflnm- 
raatory  fever  prevails;  but  whenever  he  prescribes 
bark  in  cases  of  mortification,  he  seems  to  enter- 
tain the  old  prejudice  of  expecting  benefit  in  pro- 
portion to  the  quantity  which  can  be  got  into  the 
stomach.    On  the  contrary,  Mr.  Guthrie  declares, 
that  he  has  not  found  bark  useful,  "further  than 
as  tonic,  and  given  in  such  quantities  as  not  to 
overload  the  stomach."    (On   Gunshot  Wounds. 
p.  148,  ed.  2.)  ' 
A  third  indication  is,  to  lessen  the  irritalility  and 
sufferings  of  the  patient,  by  the  use  of  opium.  In 
all  cases  of  mortification,  everything  which  heats, 
irritates,  or  adds  to  the  patient's  sufferings,  ap- 
pears, in  general,  to  augment  the  disorder,  and 
increase  the  rapidity  of  its  progress.    On  the  other 
hand,  everything  which  tends  to  calm,  asanagc, 
and  relax,  frequently  retards  the  progress  of  mor- 
tihcation,  if  u  produce  no  greater  good.   The  pain, 
also,  which  IS  a  constant  mark  of  too  much  irrita- 
tion, contributes  of  itself  to  increase  such  irrita- 
tion and,  in  this  double  point  of  view,  we  cannot 
do  better,  in  the  majority  of  cases,  than  endeavour 
to  appease  It  by  the  judicious  and  liberal  use  of 
opium     When  the  inflammatory  stage  evidently 
prevaiig^  this  medicine  may  be  conjoined  with  an- 
tiphlogistic remedies,  such  as  the  nitrate  of  potash 
antimonials,  &c.  In  other  instances,  attended  with 
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debility.  It  may  be  given  with  bark  and  cordials, 
LMr,  Cooper's  remarks  on  bark,  which  were 
originally  written  more  than  fifty  years  ago,  refer 
to  the  employment  of  powdered  peruvian  bark,  as 
a  specific  against  mortification  per  se.    On  which 
we  must  observe  that  modern  pharmacy  enables  us 
to  separate  the  active  principles  of  bark  from  the 
inert  sawdust,  so  that  the  patient's  stomach  need 
not  now  be  loaded  with  the  ounces  of  powder 
which  were  formerly  "thrown  in,"  as  the  phrase  was. 
In  cases  of  gangrene,  the  patient  may  take  quinine 
in  the  small  doses  with  acid,  which  excite  appe- 
tite and  promote  digestion;  it  is  not  advisable  in 
large  sedative  or  antiperiodic  doses.    But  if  we 
want  a  preparation  to  stem  spreading  moist  gan- 
grene when  there  is  deficient  vital  resistance  of 
the  neighbouring  soft  parts,  none  is  equal  to  the 
liquor  cinchonas  flavaa  of  Battley,  of  which  the 
dose  is  twenty  minims  every  three  hours  in 
water.] 

Treatment  of  Senile  Gangrene. — In  this  kind  of 
mortification,  Mr.  Pott  found  bark,  used  internally 
or  externally,  by  itself  or  joined  with  other  me- 
dicines, completely  inefi^ectual. 

His  plan  was  generally  to  give  one  grain  of 
opium  every  three  or  four  hours;  but  never  less 
than  three  or  four  grains  in  the  course  of  four- 
and-twenty  hours.  However,  he  did  not  propose 
opium  as  a  universal  infallible  specific,  but  only  as 
a  medicine  which  would  cure  many  cases,  not  to 
be  saved  by  bark. 

M.  Dupuytren,  who  espouses  the  doctrine,  that 
this  species  of  mortification  depends  upon  obstruc- 
tion of  the  vessels  by  arteritis,  advises  it  to  be 
treated  by  means  of  venesection  and  opium.  By 
this  plan,  he  affirms  that  he  has  saved  two-thirds, 
or  even  three-fourths  of  his  patients.  In  this  coun- 
trj',  I  should  say,  that  not  more  than  one  patient  in 
twenty  is  saved,  who  is  attacked  with  this  species  of 
gangrene,  and  consequently,  that  if  Dupuvtren's 
practice  were  truly  as  successful  as  allege'd,  the 
means  employed  by  him  should  be  employed  every- 
where without  hesitation.  They  have  already  been 
tried  in  this  metropolis;  but  without  any  encourag- 
ing  results.    Nor  does  M.  Cruveilhier,  though  a 
believer  in  arteritis  being  the  cause  of  what  is 
called  gangrasna  senilis,  give  any  confirmation  of 
the  eflicacy  of  general  bleeding,  as  practised  by 
his  distinguished  friend.  Baron  Dupuytren.  "  The 
doctrine  (says  he)  of  arteritis  being  the  cause  of 
this  mortification,  has  entirely  changed  the  treat- 
ment of  it;  and  for  tonics,  employed  in  every  form 
externally  and  internally,  Dupuytren  substituted 
venesection.    But,  though  more  rational,  /  (/o  not 
knoiv  that  this  method  has  had  advantageous  results. 
The  good  effects  of  local  bleeding  in  phlebitis  has 
induced  mc  to  prefer  it  to  general  bleeding  in 
the  treatment  of  arteritis.     The  agonizing  pain 
attendant  on  this  disorder  seems  to  me  to  render 
opium  indispensable,  which  was  first  given  by 
Pott  in  a  case  where  he  saved  his  patient."  (Ana) 
Pathol,  t.  ii.  livr.  27.) 

The  observations  of  Pott  on  the  local  treatment 
of  these  cases  are  of  great  practical  importance, 
"  I  have  found  (says  he)  more  advantage  from  fre- 
quently soaking  the  foot  and  ankle  in  warm  milk  . 
than  from  any  spirituous  or  aromatic  fomentations 
whatever;  that  is,  I  have  found  the  one  more 
capable  of  alleviating  the  pain  which  such  patients 
almost  always  feel,  than  the  other;  which  circum- 
stance I  regard  as  a  very  material  one.    Pain  is 
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always  an  evil,  but  in  this  pnrticulav  case  I  look 
upon  it  as  being  singularly  so.  Whatever  heats, 
irritates,  stimulates,  or  gives  uneasiness,  appears  to 
nie  always  to  increase  the  disorder,  and  to  add  to 
the  rapidity  of  its  progress;  and,  on  the  contrary, 
I  have  always  found,  that  whatever  tended  merely 
to  calm,  to  appeiise,  and  to  relax,  at  least  retarded 
the  mischief,  if  it  did  no  more." 

Indeed,  tlie  very  nature  of  the  disease,  as  al- 
ready described,  leaves  little  hope  of  essential  good 
from  topical  applications.  All  that  can  be  expected 
from  the  best  of  them  is,  some  diminution  of  pain, 
and  from  the  'worst  of  them,  an  increase  of  it, 
with  a  more  rapid  extension  of  the  gangrenous 
mischief. 

In  Greenwich  Hospital,  I  understand  that  gan- 
grsena  senilis  is  not  unfrequent  amongst  the  old 
pensioners,  and  that  one  of  the  surgeons  of  that 
establishment  finds  enveloping  the  foot  and  leg 
with  lamb's  wool,  or  other  soft  materials,  calculated 
to  maintain  its  temperature  and  circulation,  better 
than  the  usual  applications.  The  practice  seems 
rational,  with  reference  to  the  pathology  of  the 
disease.  For  this  information  1  am  indebted  to 
Sir  Benjamin  Brodie. 

[This  surgeon  was  the  late  Mr.  Vance,  as  we 
learn  from  Brodie's  lectures.  The  whole  limb 
was  enveloped  in  loose  flakes  of  carded  cotton,  and 
sewn  up  in  a  silk  handkerchief,  and  allowed  to 
remain  undisturbed  for  some  days  ;  thus  the  ex- 
posure and  irritation  and  fatigue  of  repeated  dress- 
ings are  avoided,  the  patient  and  his  friends  are 
saved  from  excitement,  and  the  surgeon  from  im- 
portunate inquiries. 

If  there  be  no  offensive  smell,  the  dressings  may  be 
left  many  days;  if  there  be,  they  should  be  changed 
often.  A  lotion  of  chloride  of  soda,  or  an  oint- 
ment of  resin  ointment  mixed  with  creosote,  may  be 
used  in  such  cases,  or  a  light  jacket  filled  with  pow- 
dered peat  charcoal.  The  patient  should  remain  in 
bed,  and  the  digestive  organs  be  carefully  attended 
to  ;  the  quantity  of  nutriment  be  sufficient,  but 
anything  like  over-stimulation  avoided.] 

When  the  toes  are,  to  all  appearance,  perfectly 
mortified,  and  seem  so  loose  as  to  be  capable  of 
being  easily  taken  away,  some  surgeons  remove 
them".  But,  however  loose  they  may  seem,  if  they 
be  violently  twisted  off,  or  the  parts  by  which  they 
hang  be  divided,  a  very  considerable  degree  of 
pain  will  most  commonly  attend  such  operation, 
which  therefore  had  much  better'  be  avoided  ;  for 
Pott  had  seen  the  pain  thus  produced  followed 
by  fresh  mischief  of  the  gangrenous  kind.  If  the 
patient  does  well,  these  parts  will  certamly  drop 
'  off  ;  if  he  does  not,  no  good  can  arise  from  re- 
moving them.  The  slightest  hairaorrhage  is  to  be 
avoided. 

Dr.  Kirkland  observes,  that  w6  must  be  cari-tul 
not  to  force  tiie  doses  of  opium,  especially  at  first; 
and  that  the  medicine  does  more  harm  than  good 
when  its  soporific  effects  go  so  far  as  to  occasion 
delirium,  take  away  the  appetite,  or  cause  aftec 
tions  of  the  heart.  I  may  state,  liowever,  that  thi 
patient  should  in  this,  as  well  as  in  otlier  examples 
of  mortification,  be  kept  contiimally  under  tiie  in- 
fluence of  opium,  by  a  proper  repetition  of  the 
'doses  from  time  to  time,  as  directed  by  Pott.  [The 
object  is  to  avoid  pain.  For  tliis  purpose  small 
repeated  doses  of  opium  to  begin  with,  increased 
by  degrees,  are  cnougli.  There  is  no  foundation  for 
the  belief  that  opium  checks  the  disease;  and  it  is 


of  no  use  to  keep  a  patient  on  his  death-bed  druuk 
and  delirious  with  drugs.]  In  a  case  which  I 
lately  attended  with  Sir  A.  Cooper,  the  medicines 
which  seemed  to  have  most  effect  in  prolong- 
ing the  patient's  existence  were  opium,  the  sul- 
phate of  quinine,  and  castor  oil,  with  otlier  mild 
aperients. 

This  species  of  mortification  rarely  attacks  both 
feet.    One  example  of  mortification  of  both  feet, 
supposed  to  have  been  mainly  induced  by  want  of 
the  common  necessaries  of  life,  presented  itself  a 
year  or  two  ago  in  a  woman  in  University  College 
Hospital.    The  patient  was  a  female  about  30; 
the  mortified  parts  of  the  feet  separated,  and  she 
recovered.    This  case  was  not,  perhaps,  the  kind 
of  gangrene  now  under  consideration.    But  one 
uneqiiivocal  instance  of  such  disorder  attacking 
both  feet,  I  attended,  in  the  summer  of  1828,  with 
Mr.  Hughes,  of  Holborn;  and  the  gentleman,  who 
was  the  subject  of  the  disease  was  also  visited  by 
Sir  Astley  Cooper.    Both  feet  and  legs  were  at- 
tacked, and  gradually  destroyed  nearly  up  to  the 
knees.    The  patient  lived  a  month  after  the  com- 
mencement of  the  disorder.    During  most  of  this 
time  the  pulse  was  from  100  to  130;  and  the 
stomach  so  little  disturbed,  that  the  patient  used 
generally  to  eat  a  mutton  chop  for  dinner,  until  the 
Fast  two  or  three  days  preceding  his  death.  Until 
the  final  stage,  there  was  scarcely  any  delirium. 
Two  circumstances  were  particularly  noticed;  first, 
that  the  disease  never  extended  itself,  without 
being  preceded  by  violent  pains  in  the  parts  about 
to  be  destroyed,  so  that  a  judgment  can  always  be 
formed  beforehand  from  the  degree  of  sufferuig, 
whether  the  spreading  of  the  disorder  would  be 
considerable,  or  not.    Secondl}-,  that  the  process 
of  mortification,  and  its  appearances  in  one  leg, 
were  totally  different  from  those  exhibited  m  the 
other.     In  the  left,  the  disorder  began  on  the 
inside  of  one  of  the  toes,  and  followed  the  course 
described  by  Pott;  in  the  right,  a  general  diminu- 
tion of  the  temperature  of  the  foot  and  leg  \yas 
the  first  thing  noticed,  without  any  discoloration 
of  the  skin,  or  any  vesications,  or  spot  on  the  toes. 
The  coldness,  after  increasing  very  much,  was 
followed  by  total  loss  of  sensibility  in  the  parts, 
and  the  cessation  of  the  circulation  and  every 
other  action  in  them;  the  fiesh  being  little  more 
changed  in  its  appearance  than  that  ol  the  limb  oi 
a  dead  subject.  The  parts,  as  the  French  surgeons 
would  say,  were  mummijied.  ,     ,  .  . 

2  With  respect  to  the  external  or  local  treat- 
ment of  mortification,  the  first  indication  consists 
in  removing,  if  possible,  such  external  causes  as 
may  have  occasioned  or  kept  up  the  disorder  ; 
as  the  compression  of  bandages,  ligatures,  tumours; 
all  irritating  substances,  &c. 

When  mortification  arises  from  mfiammation, 
which  still  prevails  in  a  considerable  degree  it  is 
evident  that  the  dead  part  itself  only  claims 
secondarv  consideration,  and  that  the  prmc.pal 
des  derat\nn  is  to  prevent  the  mortification  from 
spreading  to  the  living  circumlcrence,  by  lessening 
the  iufiamraation  present. 

However  eligible  the  employment  of  cold  appli 
cat  ns  may  bein  theory,  in  "-'  tification  attcn^^^^^^ 
with  inflammation  fomentations  and  cm  U  c- 
nnulticcs  are  commonly  preferred  m  piattice. 
Be  des  bread  and  water  and  linseed  meal  poul- 
ce  the  c  are  several  others,  which  have  acquired 
elcbr  ty     Of  this  kind  are  the  Cataplasma  car- 
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bonis*,  cataplasmn  cerevisitef,  and  the  cataplasuia 
eltervescens.f 

[Tlie  first  object  of  local  applications  is  to  soothe 
and  comfort  tlie  living  tissues  ;  or  to  give  them  some 
gentle  stimulation,  to  excite  them  to  form  a  healthy 
line  of  demarcation,  and  cast  off  the  sloughs.  Again, 
they  may  be  used  to  nuimmify  and  disinfect  the 
dead  and  decomposing  sloughs,  so  that  the  air 
shall  not  be  made  unpleasant,  nor  the  patient's  blood 
be  contaminated  by  the  absorption  of  putrid  matter. 
Ihe  hrst  object  is  generally  accomplished  by  warm 
linseed  meal  poultices.    The  second  by  the  car- 
bonic  acid  poultice  ;  poultices  of  beer  grounds 
carrots,  &c.  ointments  of  Peruvian  balsam,  or  cre- 
osote ;  weak  lotions  of  mineral  acids.    The  third 
indication  is  be.t  carried  out  by  the  liquor  soda; 
chlorinatfe  and  creosote  or  carbolic  acid.  Here  we 
speak  of  mortification  in  its  usual  sense.  For  slough- 
ing ulcers  phagedena,  &c.,  many  other  applications 
are  described   elsewhere,  as  strong  solution  of 
opium  ;   bromine  is  the  best  remedy  in  hospital 
gangrene  according  to  the  evidence  of  the  Ame- 
ZZ^     '^""'^  surgeons.    The  various  cauterants, 
actual  and  potential,  and  their  applications,  are  de- 
sciiDea  under  the  head  of  Hospital  Gang  RENE.  I 
in  tiie_  gangrene  produced  by  pressure  and 
weakness  in  persons  who  are  compelled  by  diseases 
and  injuries  to  lie  for  weeks  and  months  „  one 
posture,  the  mode  of  treatment  is  a  matter  of  ex! 
tteme  importance  and  frequently  makes  the  dif- 
ference ot  life  or  death  to  the  poor  sufferers.  This 
affection  usual  y  has  its  seat  in  parts  which  are  but 
thinly  covered  with  muscular  flesh.    It  occurs 
towards  the  latter  stages  of  long  continued  febri  e 
diseases  as  after  typhus,  or  hec?ic  fever,  attended 
f  vers  n,T'  ^"Pr^ti""  •  or  even  without  these 
ZZ  '  u     P^^''''y^'''  and  in  bad  compound  frac- 
Te  lJr"'''Vl^'-  "''^^"•e^.  there 

which  L  ^"^'"g  Pi-e=^n«, 

'ated     O         "'r^'  "^^'^  '^""'•^"^ly  discrimi-' 
lated.    One  of  these  is  the  preceding  sort  of 
loughing;  the  other  is  a  chafed,  excoriated,  and 
ulcerated  state  of  the  parts, 

of  mnr'rfi™''  ^"-^'f  liness  tends  to  cause  this  sort 
of  mor  ihcation,  that  is,  when  the  urine  wets  the 
patient's  clothes.  When  this  is  the  case,  suchtrita 
rth"! 'I  P^^-^.'-^'lby  every  possible  nieanl 
of  tu  tv  excoriated  and  broken,  the  powder 

sL,^Ml     'P-M  f^'"'  be"er,  bismuth], 

shouW  be  sprinkled  over  the  part  ;  or  if  an  oint- 

Zt\tjr''"f'P''  '^ose  which 

ilcemion  tP  ^^hen  the 

0  be  IniH     m'^''"^  these  remedies  are 

to  be  laid  aside,  and  an  emollient  hemlock,  carrot 

oDimn   ,nH      °^         "'^"-^^ti"".  tl>e  solution  of 

cood  I,?      "  '?"""°"  ^'"'''^  P°""'<^«  do  more 
good  tlian  any  other  application, 

bir  A.  Cooper  recommends  the  application  of 
turpentine.    Sometimes  he  uses  a  mix\L  o  "  n^ 
g-ii- and  camphorated  spirit. 

But  no  topical  remedies  will  in  any  of  these 
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Imseed  poultice.  pound  of  the  common 

t  I'reparcd  by  stirrinp  into  tlip  p-m„n,i=  „<•  . 
beer  as  mucli  oatmcul  as  will  mJI.^ 
suitable  consistence  '""ss  of  a 

'"uchZreluVwn7reVdcV°tre  luSsf" 


patient;  not  directly  under  the  disease  itself,  W  i^ 
situations  where  they  will  tend  to  raise  th'e  paVts 
affected  from  the  contact  of  the  bedding.  A  cir 
cular  hollow  pillow  will  often  accomplish  tl iTs 
important  object;  but,  when  possible,  an  entire 
cbange  of  posture  is  to  be  preferred.  In  these  in- 
stances,  I  must  not  forget  to  recommend  the  water- 
bed,  for  which  the  public  are  indebted  to  Dr.  Arnott 
and  which  acts  by  nicely  equalizing  the  pressure' 
on  every  point  of  the  body  on  which  the^atient 
lies,  so  that  he  may  experience  no  greater  pressure 
on  any  one  part  than  if  he  were  floating  on  the 
surface  of  water.  ° 

When  sphacelus  succeeds  to  gangrene  from  pres- 
sure, I  have  often  seen  camphorated  spirit  applied 
but  not  with  decided  advantage.    A  common'^emoi: 
lient  poultice,  and  in  very  bad  cases,  the  topical 
use  of  the  solution  of  opium  along  the  living  margin 
are  the  means  upon  which  I  place  most  reliance 
care  being  taken  to  improve  the  general  health 
without  which  grand  indication,  neither  the  re- 
moval of  the  pressure,  nor  the  virtues  of  any  dress- 

2hl  '"'^  .^'T''-  T'"""^""  ^P'^"!"  most 

highly  of  the  fermenting  poultice,  which  I  believe 
to  be  in  these  cases  an  excellent  application.  He 
confesses  however,  that  he  has  soinetimes  found  it 
too  stimulating,  and  been  obliged  to  substitute  the 
simple  emollien  carrot  or  turnip  poultice, 

I  VVhenever  this  accident  is  reasonably  to  be  ex- 

Th?h'  rT°'','  'W'T'''  ^''""'d  be  adopted. 
Ihe  back,  &c.,  should  be  daily  washed  with  soap 
and  water  If  possible,  and  be  well  dried  with  soft 
napkins;  then  dabbed  with  eau  de  cologne  or  other 
spirit.  Brodie  recommended  a  solution  of  two 
grains  of  corrosive  sublimate  to  an  ounce  of  spirit.! 

When  mortification  arises  from  cold,  every  sort 
avoi'der.nT"'  application  must  at  first  be 
ployed,  (bee  Chilblains).  ' 

The  gangrenous  affection  of  the  pudenda  to 
which  female  children  are  liable,  was  successfullv 
treated  by  Mr.  K.  Wood  by  applying  The  ]S 
plumbi  acet  dilutus  in  a  tepid  statef  and  br  ad 
poultices  made  with  the  same  lotion.  '  As  soon  as 
the  ulcers  became  clean,  they  were  dressed  with 
he  unguentum  .inci.  (See  Me<l.  Chir.  Trans,  vol 
>ii.>  Other  cases,  which  also  ended  well,  have 
beendressed  with  lint  dipped  in  camphorated  spirit! 

nnde  wiTh  ir''""  "  P^'^'^^'  o'S  at  first,  pouUice 
made  with  the  opium  lotion,  and,  after  the  separa- 
lon  of  the  sloughs,  the  ulcer  was  dressed  witlf;  it 
vine  and  decoction  of  bark  in  equal  proportion- 
In  some  cases,  however,  mild  stimuli  proved  in- 
juiious.    {James  on  Injlamimtioii,  p.  2»0.) 
_  Deep  suarifwalioiis  in  the  inlei/umcnts.—Tho  ma 
jority  of  authors  who  treat  of  mortification  recom- 
mend this  plan  in  all  cases.    Thov  even  advise 
tiio  incisions  to  be  made  down  to  the  sound  parts 
"1  order  to  f;icilitate  the  application  of  topical 
stimulnnts,  and  to  favour  the  operation  of  the  sup- 
posed antiseptic  qualities  of  these  dressings.  But 
with  the  exception  of  cases  in  which  the  gangre^ 
nous  parts  he  under  an  aponeurosis,  or  others  in 
winch  the  integuments  which  have  escaped  de 
striiction,  cover  a  mixture  of  matter  and  sloughy 
ce  ular  tissue,  either  in  consequence  of  forccoinrr 
'"llimunation,  or  any  other  cause,  such  as  extrnvu- 
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sation  of  urine  in  the  scrotum,  all  scarifications, 
wliich  penetrate  to  the  living  parts  are  often  pro- 
ductive of  the  most  serious  mischief,  instead  of 
advantage.  Such  incisions  cannot  be  practised 
without  occasioning  a  great  deal  of  pain,  nnd  pro- 
ducing inflammation,  wliich  often  makes  the  morti- 
fication spread  still  further.  But  as  parts  which 
are  in  a  complete  state  of  sphacelus  are  absolutelj- 
extraneous  substances  in  regard  to  those  which 
still  retain  their  vitality,  all  such  portion  of  them 
as  is  already  loose  should  be  removed.  By  lessen- 
ing the  size  of  the  putrid  mass,  the  fetor  is  dimin- 
ished. An  outlet  may  sometimes  be  made  for  the 
escape  of  a  great  deal  of  putrid  discharge,  which, 
being  confined,  might  have  a  bad  efi:ect  on  the 
neighbouring  living  parts;  and  the  latter  are  en- 
abled to  free  themselves  more  easily  from  the  rest 
of  the  sloughs.  .  . 

The  too  common  practice  of  accelerating  with  a 
cutting  instrument  the  separation  of  the  mortified 
parts  previously  to  the  completion  of  the  process 
by  which  nature  breaks  the  connexion  between 
them  and  the  living  flesh,  in  general  ongV.t  to  be 
strongly  reprobated,  as  causing  unnecessary  pain, 
and  irritation,  and  creating  the  risk  of  a  renewal  ol 
the  sloughing.  So  far  as  my  experience  goes,  gan- 
grenous phagedena  is  the  only  instance  in  which 
it  seems  useful  to  remove  the  sloughs  before  they 
are  loose,  so  as  to  let  the  topical  applications  extend 
their  actions  without  delay  to  the  subjacent  living 
surface.  (See  Hospital  Ganghene.)  Potts 
sentiments,  with  respect  to  the  danger  and  inutility 
of  cutting  the  tendons  and  ligaments,  in  the  morti- 
fication of  the  toes  and  feet,  are  well  known.  _ 

If  the  surgeon  prudently  let  nature  work,  with- 
out disturbing  her,  the  separation  of  the  mortified 
from  the  living  parts  will  soon  follow  the  establish- 
ment of  inflammation  and  suppuration  at  the  edges 

of  the  slough.  .     T   1  •  c 

But  when  the  whole  thickness  of  a  limb  is  af- 
fected with  mortification,  ought  the  surgeon  to  leave 
things  to  nature  ?  or  ought  he  to  have  recourse  to 


amputation 


In  general,  the  performance  of  amputation  is  in- 
dispensable; not  that  nature  would  not  m  many 
instances  detach  the  sphacelated  part;  biit  be^cause  a 
great  length  of  time  would  be  required  for  the  corn- 
Jletion  ot-  the  process,  and  a  servicable  stump  would 

rarely  be  left.  .         r    i  j 

Another  important  question  then  arises— should 
the  surgeon  amputate  while  the  mortification  is  in 
a  spreading  state  ?  Or,  ought  he  to  defer  the  ope- 
ration until  a  line  of  separation  begins  to  foim 
between  the  dead  and  living  parts? 

In  the  mortification  of  the  toes  and  feet,  m  old 
persons.  Sir  A.  Cooper  forbids  amputation  whether 
there  be  healthy  granulations  or  not,  and  he  de- 
clares that  if  the  operation  be  done,  mortification 
of  the  stump,  and  the  patient's  death,  will  certainly 

follow.  .       ...  (. 

"Amputation  (says  a  distinguished  profes  or 
was  long  regarded  as  one  of  the  most  cfiectual 
means  which  could  be  employed  to  prevent  the  ex- 
tension of  gangrene.  This  practice,  however,  has 
not  received  the  sanction  of  experience;  on  the 
contrary,  it  has  been  generally  found,  wherever  it 
has  been  practised,  in  either  acute  or  chronic  gan- 
grene, to  accelerate  much  the  progress  ot  the 
disease;  and  in  this  way  to  hasten  the  deatli  ot 
the  patient.  The  parts,  which  were  divided  in 
amputation,  though  at  a  distance  from  n  spreading 


gangrene  and  from  sphacelus,  were  found  speedily 
to  assume  the  appearance  of  the  affection  for  which 
the  operation  had  been  performed.  TiU,iher(fore, 
(he  adhesive  wjlummalion  comes  on,  and  a  dislindhj 
marked  separation  of  the  dead  from  the  sound  parts 
takes  place,  amputalion  is,infnv,  if  in  any  cases  of 
mortification  admissible.     We  never  know,  pre- 
viously to  this,  where  a  gangrene  or  sphacelus  is 
to  stop,  nor  whether  the  powers  of  the  constitution 
be  sufficient  to  sustain  the  injury  that  the  mortifica- 
tion has  inflicted.    Even  when  the  adhesive  in- 
flammation comes  on,  it  is  in  most  cases  best  to 
allow  some  time  to  elapse  before  we  operate,  partly 
with  a  view  to  give  time  for  the  constitutional 
symptoms  to  abate ;  in  other  instances,  to  allow  the 
patient's  strength  to  be  recruited  by  nourishment 
and  cordials;  and  partly  also  with  a  view  to  learn 
whether  the  constitution  of  the  patient  be  indeed 
capable  of  so  great  a  fresh  shock,  as  that  which 
amputation  must  necessarily  occasion."  (See 
Thomson's  Lectures,  p.  582.) 

A  different  doctrine  and  practice  are  now  sanc- 
tioned. "  Writers  on  gangrene  or  sphacelus  of  the 
extremities  (says  Larrey)  indiscriminately  recom- 
mend the  amputation  of  a  sphacelated  limb  never  to 
be  undertaken  before  the  mortification  is  bounded 
or  limited  by  a  reddish  circle,  forming  a  true  line 
of  separation  between  the  dead  and  living  parts. 
This  circumstance  can  only  occur  in  a  case  of  spon- 
taneous gangrene  from  an  internal  cause  ;  or  if  it 
happens,  as  is  very  unusual,  in  a  case  arising  from 
a  wound,  its  progress  is  different,  and  it  would  be 
exceedingly  imprudent  to  wait  for  it.  The  gangrene 
from  external  injuries  cchnost  abvaT/s  continues  to 
spread ;  the  iffeclion  becomes  general ;  and  the  pa- 
tient dies."  {Mem.  de  Chir.  Miliiaire,  t.  in. 
p.  142.)  ,  , 

In  cases  of  mortification,  arising  from  external 
injuries,  Larrey  maintains,  that,  "notwithstanding 
any  thing  that  writers  and  practitioners  may  allege 
to  the  contrary,  we  should  not  hesitate  about 
promptly  performing  amputation,  as  soon  as  the 
necessity  for  the  operation  is  decidedly  established. 
There  is  no  reason  to  apprehend,  that  the  stump 
will  be  seized  with  gangrene,  as  in  the  spontaneous 
mortification,  which  has  not  ceased  to  spread,  he- 
cause  the  traumatic  gangrene,  after  having  arisen 
from  a  local  cause,  is  only  propagated  by  absorption, 
and  a  successive  aftection  of  the  texture  of  parts  by 
continuity  of  the  vessels.  Amputation,  performed 
in  a  proper  situation,  stops  the  progress  and  tatal 
consequences  of  the  disorder.  , 

"  Supposing,  then,  the  lower  half  of  the  leg 
should  be  aftected  with  sphacelus,  in  consequence 
of  a  gunshot  injury,  attended  with  a  violent  contu- 
sion of  the  part,  and  a  forcible  concussion  of  the 
vessels,  nerves,  mid  ligaments,  if  the  skiu  is  else- 
where uninjured,  the  operation  may  be  doiie  lu 
the  place  of  election,  without  any  fear  of  the  stump 
becmuing  gangrenous,  notwithstanding  the  cellulai 
tissue  of  Uie  upper  part  of  the  member  may  b  al- 
ready aftected.  But,  when  the  skm  of  the  whole 
Ucr  is  su-uck  with  mortification,  tlie  oper.-xtion  must 
be  done  on  the  thigh,  and  no  time  should  be  los  . 
The  same  practice  is  applicable  to  the  upper  ex- 
tremities. We  must  be  careful  not  to  mistake  a 
E  afttcted  with  stupor,  for  one  tl.at  is  acttja^ly 
snliacclated.  In  the  first  case,  warmth,  motion, 
•u  d  e  sibi  ity  are  still  retained,  althoi^h  the  skm 
i  b  blackisli  and  the  parts  may  be  swollen. 
Besides,  if  there  were  any  doubt,  it  would  be  pro- 
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pel  to  try  at  first  tonic  repellent  applications,  and 
cordial  medicines,  &c."  (  See  Man.  de  Chir.  Mi 
lilaire,  t.  iii.  pp.  150^  153^ 

When  amputation  has  been  practised,  this  author 
recommends  the  exhibition  of  bark,  good  wine, 
tonics,  &c.,  in  order  to  promote  the  good  effects  of 
the  operation.    (P.  ]54.) 

In  Larrey's  memoir  there  are  many  cases  re- 
corded in  fiivour  of  what  he  endeavours  to  prove 
VIZ.,  that,  in  cases  of  mortification  from  external 
>njur,es,i{  i/.e patient's  life  be  in  danger,  amputation 
ought  to  be  perjormed,  although  the  sloughing  may  yet 
be  in  a  spreading  state. 

It  should  be  remarked,  that  the  practice  of  am- 
putation, in  cases  of  spreading  mortification,  has 
generally  had  some  partisans  for  many  years  past  • 
but  the  weight  of  authorities  has  unquestionably 
been  against  it,  and  few  surgeons  in  this  country 
have  ventured  to  deviate  from  the  advice  of  Sharp 
and  ir-ott.    It  IS  curious,  however,  that  Mehee,  a 
writer,  xyho  wrote  for  the  express  purpose  of  de- 
claring his  disapprobation  of  the  early  performance 
of  amputation  in  gunshot  wounds,  should  have  ad- 
mitted of  only  one  case,  in  which  the  operation  is 
proper    namely,  gangrene  succeeding  the  uvund 
made  b^  a  cannon  shot.    Here  he  thinks,  that  an  - 
putation  ought  to  be  performed  on  the  first  appear- 
ance of  the  gangrene,  in  order  to  prevent  it  from 
spreading  up  the  hmb.    (See  2^-aiti  des  P^^ 
dArmes  a/eu.    P.ris,  1799.)    It  appears  tha 
aoout  the  year  1809,  Mr.  A.  C.  Hutchison  pe - 
formed  with  success  two  amputations  in  cases  of 
spreading  gangrene  from  gunshot  wounds.  (See 
FrM  Obs  on  Surgery,  p.  72.)  After  the  battle 
of  Waterloo,  I  followed  the  same  practice. 

My  friend  Mr.  Lawrence  has  successfully  am- 
Vi'  ^  spreading^mo" 

violence.       Ihe  skin  of  the  amputated  limb  was 
greenish  and  livid;  but  the  cuficle  not  yet  de 

w  th  a,r,  and  with  a  discoloured  offensive  sanies 
Its  appearance  was  not  quite  natural,  where  the 
incsion  took  place  ;  it  was  ycllowi  h  and  ana! 
sarcous.    Small  effusions  of  blood  were  observed 
here  and  there  in  the  course  of  the  nerves    e"  J 

of  bli'i,  ""'fT''^  f''*"-  ^°  -BgiUation 
0  blood  1,1  any  of  the  arteries,  even  down  to  the 
ulnar  and  digital  branches.     AH  the  soft  p.4t 

Jhe  n  L  f  This  case  had 

the  most  favourable  termination,  and  it  clearlv 

oc    rs  in  a  healthy  subject  from  severe  local  in- 

lu^      y"P"^'i^  '-^  ^vhole  limb,  and 

reaches  the  trunk  in  a  few  hours,  must  cons  iTte 

tL  T^'T  general  maxim,  that  ammi u- 

tion  should  never  be  done,  before  a  line  of  senn 

S  t,"  'IITSt'  'nr^'"'  ''-I  and  liv  ng 
parts  (See  Afedwo-Chu:  Trans,  vol.  vi.  p.  lOj  ) 
He  also  reports  another  instance,  in  which  he  saw 

tr^-dSe'"°"^" --''^^ 

spreading  mortification  of  the  arm  f  Jm         1'  > 
violence.    The  operation  was  performed  ZTT 
patient,  who  without  it  wo.ild  ce  S; I  v  1, 
Penshed  in  a  few  hours,  lived  a  f  r  " Iht 
one  time  he  had  a  fair  prospect  o[  eeSv 
afterwards  died,  not  of  ga'grene  of  t^o  Ttum 
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but  in  consequence  of  a  lariro 
scapula.  ^"^"^s*  "ver  the 

The  following  are  views  adopted  by  Mr  Por 
ter  :  "  If  amputation  is  determLd  on^  H^^.Z 
be  performed  with  the  least  possible  delay  be  au  ^ 
the  gangrene  may  spread  with  such  rjid  ty "  3 
0  cause  the  operation  to  be  performed  very  high 
up,  and  consequently  involve  an  unnecessary  loss 
of  a  grea  ter  portion  of  the  limb  ;  and  also  because 
ti  e  constitutional  symptoms,  attendant  on  moru! 
fi  ion,  are  not  such  as  a  patient  can  long  en- 
duie,  and  their  continuance  even  for  a  few  hours 
may  render  the  success  of  any  operat  on  very 
precarious,    Tiiis  latter  consideration  is  of  grea^ 

Tnd  th.  .         '"t"''  ^^'-^^  discoloured, 

and  the  cellular  tissue  loaded  with  a  semiVela- 
tmous  kmd  of  serum,  without  preventing  re^  very 

fortunate,  where  the  system  had  previously  been 
materially  engaged.    Of  course,  however, Vhei^ 
t  can  be  done,  it  will  obviously  be  most  prudent 
0  perform  the  operation  in  a  sound  part,  and  even 
f  possible  to  interpose  a  joint  between  it  and  Ihe 
apparent  boundary  of  the  disease."    Mr  Porter 
recommends  leaving  large  flaps  both  of '  inte.u 
ment  and  muscle.     He  considers,  that,  in  su  1 
cases,  no  e:cpectation  of  union  by  Jhe  fi  s  inten 
ion  can  be  entertained.    On  the  contrary  (saj  s 

ed^in  the'^'"'""'  ^^^^^^^^'^^  ^"'i  sinuses  S 
ed  in  the  stump  discharging  from  time  to  time 

mof """"^'^  '^"""Shy,  cellular  tissue,  whh 
piofuse  suppuration,  and  general  wasting  ol  he 
r  mnants  of  the  muscles,  so  that,  on  bein|  event  ' 

than  the  corresponding  part  of  the  other  limb 
During  the  progress  of  the  case,  it  will  be  necl 
saiy  to  support  the  patient's  strength  with 
quSfes!"^  ^"'^  -  I'^-l 

Mr  Porter  concludes  his  interesting  paper  with 
a  statement  of  the  particulars  of  sevei^l  ca  es 
where  gangrene  was  extending  at  the    ime  .h. 
operation  was  performed.    Several  0    the  p  iem 
recovered;  and  where  the  result  was  no?  fortu 
na  e  It  was  not  from  mortification  of  the  si; 
but  from  circumstances  which  might  have  cccS 
after  amputation,  performed  for  the  remova  of 
<  ly  other  disease.    (See  Dublin  Journ.  of  Med 
Science,  vol.  iv.  p,  222.)  ^ 

Amongst  the  expe'rienced  approvers  of  Lar 
rey  s  advice,  I  must  not  omit  to  n  enti  n 
Dr.  Ilennen,  who  repeatedly  amputated  er 

StinTr^'^  P»'"'«'i  witllo 

waiting  ior  the  Ime  of  separation:  "and  fsavs 

ce'sifu    t"?''  '  ""^^        "uirormi;  ui! 

cei^slul,  I  have  no  reason  to  imagine,  that  death 
was  occasioned  by  a  departure  IVom    he  rule  0 
Senerally  laid  down  by  authors."    {On  AUUtZ 
6«/2/en/,  p.  213.  ed.  2.)  ^^iuitaiy 
There  are  even  some  cases  in  which  amputation 
'as  been  performed  with  success,  though  tl le  mo 
"fication  did  not  arise  from  an  external  cause  V 
i'mputato^l  the  thigh  of  Mr.  Lucas,  organ-builder 
•n  the  Waterloo  Iload,  on  account  of  a  s,  r  iW 
m'>rt,hcat,on  from  the  bursting  of  a  poplitial     e  f 
nsm  under  the  ski,,,  and  the  stunii  L.led    J  [ 
tho  most  favourable  manner.     (Sec  .1/.,/.  C,^r 
vo  .  xvi.  p.  321.)  Mr.  Porterinforms  us,  th' U 
«■  limb  has  been  removed  with  the  best  res  ,1 
-aes  of  mortification  occurring   iTo  T^Z 
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months  after  the  artery  has  been  tied  for  the  cure 
of  aneurism ;  and  again,  where  it  has  originated 
in  a  fungoid  tumour  of  the  periosteum,  both  of 
which  may  be  regarded  as  instances  nearly  of 
idiopathic  disease.  Nay,  I  am  in  possession  of  a 
case,  which  occurred  in  an  liospital  in  this  city 
(Dublin),  where  amputation  succeeded,  although 
many  would  have  regarded  it  as  a  specimen  of 
Pott's  gangrene  of  the  toes  and  feet."  (See  Porler, 
in  DiM.  Jourit.  of  Med.  Science,  vol.  iv.  p.  219.) 
A  similar  case  was  successfully  operated  upon  by 
M.  Amussat,  though  the  gangrene  was  spreading. 
(See  Archives  Gen.  Jan.  1835.) 

In  the  article  Amputation,  notice  has  been 
taken  of  a  sloughing,  which  commences  in  the 
foot,  and  extends  up  the  leg,  and  sometimes  fol- 
lows gun-shot  injuries  of  the  thigh,  which  involve 
the  femoral  artery :  this  is  a  case  particularly  in- 
stanced  by  Mr.  Guthrie,  as  requiring  the  very 
early  performance  of  amputation.  Sir  Astley 
Cooper  also  refers  to  cases,  in  which  the  rule 
was  successfully  deviated  from,  of  not  amputating, 
before  limits  are  set  to  the  spreading  of  mortifica- 
tion ;  the  instances  in  question  arose  from  injury 
of  blood  vessels,  and  other  local  violence,  in 
patients  of  a  healthy  constitution.  In  such  cases, 
it  is  admitted  by  this  very  experienced  surgeon, 
that  the  practice  should  be  different  from  what  is 
usually  pursued  in  mortification  from  constitutional 
causes.    (^Sttryical  Essays,  part  ii.  p.  186.) 

With  regard  to  the  early  performance  of  am- 
putation, where  the  substance  of  a  limb  perishes 
after  exposure  to  cold,  I  find  some  difference  of 
sentiment  between  two  very  high  authorities. 
Thus  Schmucker  observes  :   "  The  mortification 
which  comes  on  after  a  part  has  been  frozen, 
increases  so  rapidly,  if  the  limb  be  exposed  to 
warinth,  that  in  the  space  of  twenty-four  hours, 
its  vitality  and  organization  are  quite  destroyed, 
and  nothing  will  now  avail  in  restoring  its  sensi- 
bility.   Here  the  speedy  performance  of  amputa- 
tion  is  the  only  means  of  preservation  to  be  de- 
pended upon.    In  mortification  from  an  internal 
cause,  the  case  is  different."     (See  Ver,)mclUe 
adrurgisclie  Schriflen,  b.  1.  p.  15.  8  vo.  Berlin, 
1785.)    According  to  Larrey,  however,  this  spe- 
cies of  gangrene  at  length  stops,  and  a  line  of 
separation  forms  between  the  dead  and  healthy 
parts     If  the  disorder  be  superficial,  the  sloughs 
are  usually  thrown  off  between  the  ninth  and 
thirteenth  days,  leaving  an  ulcer  of  proportionate 
extent,  that  soon  heals  up.    If  the  whole  of  the 
limb  be  sphacelated,  nature  cannot  of  herself  effect 
a  cure,  or  but  very  rarely  ;  the  patient  mostly 
falling  a  victim  to  tlie  effects  of  absorption,  when 
the  sloughs  are  detached,  and  the  mouths  of  the 
lymphatics  are  opened  on  the  recurrence  ot  sup- 
puration.   Larrey  assures  us,  that  he  has  seen 
numerous  patients  carried  off  by  this  cause,  while 
the  examples  of  a  spontaneous  cure  were  ex- 
ceedingly few,  and,  in  these,  the  stump  was  kit 
irregular,  and  unfit  for  beating  the  pressure  ol  a 
wooden  leg.    He  agrees,  therefore',  with  the  ge- 
nerality of  surgeons,  that  in  these  instances,  it  is 
advantageous  to  amputate  the  mortified  portion 
of  the  limb,  but  not  before  the  eaicisioii  of  the 
(/angrene  has  ceased,  and  the  mischief  ts  bowideU 
by  Ml  inflammatory  line.    (See  Mem.  dc  C/iu: 
Mil.  t.  iii.  pp.  C5— 72.)  ' 

[Mr.  Cooper  appears  to  incline  to  the  opinion 
that  amputation  should  as  a  general  rule  be  de- 


layed till  a  line  of  demarcation  is  established  ;  al- 
though, with  his  usual  fairness,  he  allows  the  otiier 
side  to  speak,  and  admits  of  exceptions  to  his  own 
doctrine.  The  matter  illustrates  the  difficulty  of 
laying  down  general  rules  ;  but  certainly  the  ge- 
neral rule  prevalent  now  is  to  amputate,  whenever 
gangrene  is  rapidly  spreading.  In  cases  of  trau- 
matic gangrene  -.—of  gangrene  from  injury  of  large 
vessels,  bursting  of  aneurisms,  &c.,  the  rule  in  fa- 
vour of  amputating  is  universal.  In  the  case  of 
senile  gangrene,  and  the  cases  of  slow  spreading 
gangrene,  which  cause  no  immediate  danger  to  life, 
and  in  which  the  state  of  the  constitution,  and  the 
state  of  the  parts  is  such  that  the  operation  might 
be  fatal,  or  at  any  rate  that  the  disease  might  re- 
appear immediately  on  the  stump,  the  rule  is  the 
reverse.]  -K-  -DrwiV^. 
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MOXA. — The  Chinese  moxa  consists  of  the 
omentum  of  the  leaves  of  the  artemisia  latifolia. 
That  which  Baron  Percy  employs  is  made  of  the 
stalk  of  the  great  sunflower,  soaked  in  a  solution 
of  nitre,  and  afterwards  well  dried  ;  cotton,  how- 
ever, similarly  prepared,  completely  answers  the 
purpose.  Mr.  Dunglison,  who  has  translated  Lar- 
rey's  memoir  on  this  subject,  and  added  to  it  some 
interesting  matter,  shows  that  the  moxa  has  been 
used  in  the  eastern  parts  of  the  world  many  centu- 
ries. The  cone  or  cylinder  of  moxa  is  composed 
of  a  certain  quantity  of  cotton  wool,  over  which  a 
piece  of  fine  linen  is  rolled,  and  fastened  at  the  side 
by  a  few  stitches.  This  conical  cylinder  should  be 
about  an  inch  long,  and  of  a  proportionate  thick- 
ness ;  the  size,  however,  may  be  varied  according 
to  circumstances. 

A  portc  moxa,  is  intended  to  fix  the  cylinder 
upon  the  precise  spot,  where  the  application  is  to  be 
made.  The  metallic  ring  of  this  instrument  is  kept 
from  touching  the  skin  by  means  of  three  small 
supports  of  ebony,  which  is  a  bad  conductor  of 
caloric.    After  the  extremity  of  the  cone  has  been 
set  iire  to,  the  combustion  is  kept  up  by  means  of 
ablon'-pipe;  however,  it  should  not  be  too  much 
hastened,  but  allowed  to  proceed  slowly.  The  pre- 
cise spot,  to  which  the  moxa  is  to  be  applied,  ought 
to  be  first  marked  with  a  little  ink,  and  all  the 
surrounding  surface  covered  with  a  wet  rag,  that 
has  a  hole  in  the  middle,  so  as  to  leave  the  part 
bare,  which  has  been  marked.  After  the  top  of  the 
moxa  has  been  set  on  fire,  the  base  of  it,  held  in 
the  porte  moxa,  must  be  placed  upon  the  intended 
part,  and  the  combustion  kept  up  with  the  blow- 
pipe, until  the  whole  is  consumed.    In  order  to 
prevent  the  subsequent  inflammation  and  suppu- 
ration from  being  too  considerable,  the  liquor 
ammoniae  should  be  immediately  applied  to  the 
burnt  part. 

The  diseases,  in  which  Baron  Larrey  has  found 
the  moxa  eflicacious,  are  amaurosis,  and  incipient 
cataract  (cases  in  which  he  applies  it  over  the 
course  of  the  facial  nerve,  just  behind  the  angle  of 
the  jaw);  deafness  and  aphonia  arising  from  cold- 
tic  douloureux,  and  partial  paralysis  of  the  muscles' 
ot  the  face;  palsy  of  the  lower  extremities;  phthi- 
sis; diseased  spine;  disease  of  the  hip-joint,  &c. 

M.  Roux,  when  he  visited  the  London  hospitals, 
had  two  opportunities  afforded  him  of  applying  the 
moxa,  in  order  to  convince  the  rising  generation 
ot  surgeons  m  this  country  of  its  superior  efficacy. 
Ihe  first  was  in  a  case  of  spontaneous  paralysis  of 
the  deltoid  muscle  at  St.  Bartholomew's.  The 
moxa  was  applied  a  little  below  the  acromion,  and 
a  tew  daysaliorwards  the  motion  of  the  arm  becan 
to  bo  restored  This,  however,  was  a  case,  which 
accoidmg  to  the  account  of  Roux  himself,  had  re- 
lapsed after  having  been  cured  by  other  means. 
I  think  one  of  the  surgeons  of  St.  Bartholomew's 
informed  me,  that  notwithstanding  the  moxa  the 
relief  proved  again  only  temporary.  If,  however 
the  moxa  had  succeeded,  a  caustic  issue,  a  blister' 
or  the  volatile  liniment,  would  probably  have 
answered  equally  well.    The  second  instance,  n 
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which  M.  Roux  applied  the  moxa,  was  a  case  of 
white  swelling  at  Guy's  Hospital  ;  but  the  disease 
had  advanced  too  far  to  allow  any  hope  of  a  favour- 
able issue.    (See  Vo,/age  fait  d,  Londres  en  1814 
ou  Paralldc  de  la  Ckirurffie  Avgloise  avec  la  Chi 
miyic  Fmnqaise,  pp.  1.9,  20.)    M.  Roux  flutters 
himself  that,  "/«  chiruryiens  aiiglois  rtpugneronl 
sans  doiUe  moins  a  I'avenir  a  faire  usage  du  moxa." 
The  truth  is,  English  surgeons,  as  well  as  English 
farriers,  knew  very  well  before  the  arrival  of  M. 
Roux  what  might  be  done  with  moxa  and  the 
actual  cauterj'.  But,  though  the  application  of  fire 
still  prevails  in  the  veterinary  art,  as  a  mode  of 
curing  diseases,  it  has  long  been  abandoned  as  a 
means  of  relief  in  the  English  practice  of  surgery 
not  on  the  ground  of  its  being  always  inefi-ectual- 
but,  because  equal  good  has  been  found  to  result 
from  measures,  which  are  milder,  always  less  ter- 
rific,  and  frequently  less  painful.   In  order  to  con-  " 
vmce  an  English  surgeon  that  moxa  and  the  actual 
cautery  ought  to  be  introduced  into  practice,  M. 
Roux  should  prove,  that  there  is  at  least  some  par- 
ticular disease,  which  may  in  this  manner  be  cured, 
but  which  cannot  be  cured  by  other  means  ordina- 
rily employed  in  our  practice.    He  should  also 
make  us  forget,  that  the  application  of  actual  fire 
was  once  as  common  in  English  surgery  as  in 
French;  but  that  it  had  not  attractions  enough  to 
maintain  its  ground. 

However,  that  the  reader  may  know  the  argu- 
ments used  by  the  advocates  for  the  practice,  I 
submit  to  him  the  following  observations,  which 
are  contained  m  a  periodical  work.   All  the  world 
knows,  that  counter-irritation  is  of  great  use  in  the 
treatment  of  disease;  and  almost  all  the  world 
knows,  that  diflferent  forms  of  counter-irritation 
produce  different  eftects  on  the  human  body.  We 
do  not  pretend  to  specify  what  is  the  reason  of  these 
diflterent  effects,  simply  because  we  do  not  know 
But,  while  such  men  as  Percy  and  Larrey,  and 
twenty  others  of  character,  speak  so  highly  in  fa- 
vour of  the  actual  cautery,  we  perhaps  are  scarcely 
authorized  to  say,  that  the  action  of  the  potential 
cautery  can  be  made  to  resemble  it  in  all  cases 
We  can  easily  understand  how  the  actual  cautery 
should  fall  into  disuse,  however  good  a  remedy  it 
might  be;  for,  if  we  ourselves  were  patients,  we 
should  be  slow  in  believing,  that  the  pain  of  the 
application  was  not  so  severe  as  our  fears  point  out; 
but,  the  scepticism  of  the  medical  man  ought  to 
rest  on  different  grounds.  We  may  say,  respecting 
the  moxa,  that  its  action  may  be  more  easily  regu- 
lated than  that  of  caustics;  so  that  by  the  more  or 
less  sedulous  use  of  the  blow-pipo,  we  may  create 
a  superficial  eschar,  or  a  deep  suppurating  wound. 
In  fact,  in  all  cases,  where  more  than  a  mere  irri- 
tation of  the  skin  is  required,  the  moxa  affords  a 
certainty  in  its  applications  possessed  by  none  of 
the  other  caustics.    Of  course,  it  would  be  im- 
proper  to  compare  the  moxa  with  blisters,  or  with 
any  other  counter-irritant,  which  acts  by  irritating 
the  skin,  without  destroying  it  :  if  we  compare  it, 
therefore,  with  the  emetic  tartar  ointment,  issues,' 
setons,  and  the  caustics,  properly  so  called,  we' 
shall  find,  that  it  possesses  greater  advantages  than 
they  do.    The  first  of  those  is  a  long  time  in  de- 
stroying the  cutis,  and  it  is  very  uncertain  in  the 
quantity  of  its  olfcct :  moreover,  whether  the  efl'ect 
be  produced  at  all,  generally  depends  on  the  dili- 
gence and  knowledge  of  the  patient's  attendantf 
and  not  on  the  medical  man.    Hence,  it  is  not 
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likely  often  to  be  properly  applied.    Issues  and 
setons  produce  but  little  instantaneous  effect;  tlieir 
efficacy,  therefore,  depends  on  the  irritation  and 
discbarge  daily  kept  up.    Indeed,  these  also,  if 
they  are  left  to  the  care  of  the  patient,  which  they 
almost  always  are,  soon  become  inert  and  useless. 
The  different  caustics  approach  to  the  moxn  in  their 
properties.  Their  effect  is,  in  some  degree,  rapidly 
produced,  and  a  suppurating  ulcer  is  formed  ;  but, 
still  to  produce  their  smallest  effect,  a  lon};er  time 
is  necessary  than  the  surgeon  can  conveniently 
stay  with  his  patient  ;  so  that,  as  the  operation  of 
the  remedy  is  dependent  on  time,  .and  that  time 
varies  according  to  the  constitution  of  the  patient, 
the  quantity  of  effect  produced  can  never  be  calcu- 
lated upon.    It  is  very  different,  however,  with 
the  moxa.  The  effect  is  almost  instantaneous,  and 
the  surgeon's  hand  regulates  the  quantum  of  action; 
so  that  not  only  is  the  moxa  the  most  manageable 
of  counter-irritants  th.at  destroy  the  skin,  but,  as 
many  medical  men  believe,  that  suddenness  of 
operation  forms  not  a  small  part  of  the  efficacy  of 
counter-irritants,  the  moxa  stands  also  pre-eminent 
on  this  ground.    (See  JMed.  Melligencer,  vol.  iii. 
p  578  •  also  Larrey,  Rccueil  de  Memoires  de  Chtr- 
urgic,  Paris,  1821,  and  particularly,  Dunglison's 
Translation  of  the  first  memoir.') 

MURIATIC  ACID.  \_HydrocliloricAcidmi\\e. 
concentrated  form  is  a  colourless  liquid,  highly  cor- 
rosive, emitting  fumes  \vhen  exposed  to  the  air. 
It  is  employed  medicinally  both  internally  and  ex- 
ternally, occasionally  for  baths.  Gargles  containing 
this  acid,  are  often  made  use  of  with  adv.antage  in 
various  cases  of  sore  throat,  diphtheria  and  the 
disease  known  by  the  name  of  cancrum  oris.] 
Tiie  following  formula  is  employed  at  St.  Bartho- 
lomew's Hospital.  9..  Rosse  rubrfe  exsiccatas  3ij. 
AquJE  ferventis  ftj.  In  funde  perhoram  dimidiam, 
dein  cola,  et  adde  Acidi  muriatici  5j.  Mellis 
Rosa2         Sacchari  purificati  3vj.    Misce._  _ 

Muriatic  acid  appears  to  have  been  tried  in 
syphilis  earlier  than  the  nitric,  Dr.  Zeller,  oi 
Vienna,  having  employed  it  as  a  remedy  for  this 
disease  ever  since  the  year  1789.  {Vide  Sun. 
Zeller' s  PraM.  Bemerlamgen  ilher  den  vorzugl.  Nu- 
Izen  d.  allerm.  hekannt.  Badescliivammes,  _4'c. 
Nehst  einem  Anliange  v.  d.  Sahsaure,  S(C.  Wien, 

1797.)  .  ^ 

As  a  medicine  capable  of  improving  the  appear- 
ance of  venereal  nlcers,  and  of  restraining  for  a 
time  the  progress  of  the  disease,  it  was  known  to 
Mr.  Pearson  for  many  years.    He  says,  that  he 
was  first  induced  to  give  this  acid  in  venereal  ulcers 
of  the  tongue,  and  of  the  throat,  in  consequence  of 
the  great  benefit  which  he  had  seen  result  from 
its  use  in  examples  of  cancrum  oris:  and  without 
viewing  it  as  an  antidote  for  lues  venerea,  he  has 
frequentlv  availed  himself  of  its  useful  qualities, 
when  it  was  desirable  to  gain  a  little  time  previously 
to  the  commencement  of  a  mercurial  course,  {Obs. 
on  the  Effects  of  various  Articles  in  the  cure  0/ Lues 
Venerea,  p.  193.  ed.  2.)   From  what  he  saw,  how- 
ever, he  never  inferred,  that  the  sulphuric  and 
muriatic  acids  could  radically  cure  the  venereal 
disease;  and  he  ascribed  the  benefit  derived  from 
them  partly  to  their  salutary  effects  on  the  stom.ach 
and  constitution,  and  partly  to  their  agency  on 
ulcers  of  the  throat  and  tongue,  as  local  applica- 
tions.   (P.  117.)    Hydrochloric  .acid  is  admin- 
istered to  correct  alkaline  conditions  of  the  urine. 
The  dose  is  from  ten  to  twenty  drops. 


On  this  ground  it  is  exhibited  to  counteract 
phosphatic  deposits  in  the  urine.  From  5  to  10 
minims  thrice  daily,  will  generally  be  sufiicient. 
Mr.  Balman  relates  a  case  of  phosphatic  calculus 
which  was  cured  by  injecting  into  the  bladder  a 
mixture  of  two  drops  of  the  acid  in  four  ounces 
of  water,  always  taking  care  to  wash  out  the 
bladder  previously  with  warm  water.  It  gave 
rise  to  no  unpleasant  symptoms.  (Waring''s 
Manual  of  Therapeutics,  p.  274.) 

Muriatic  .acid  has  sometimes  been  employed,  as 
the  .active  ingredient  in  injections  for  the  cure  of 
gonorrhrea,  in  the  proportion  of  eight  or  ten  drops 
to  four  ounces  of  distilled  water.  It  has,  more- 
over, been  found  useful  as  a  topical  application  in 
various  affections  of  the  skin,  particularly  in  fol- 
licular acne.  It  may  be  applied  diluted  with  gly- 
cerin, or  concentrated.  If  used  in  an  undiluted 
form  it  should  be  removed  in  less  than  thirty 
seconds,  by  washing  with  pure  water,  and  after- 
wards with  soap.  (Kletzinsky,  see  Jown.  de 
Pharm.  Oct.  1859,  p.  301:  quoted  in  United 
States  Dispensatory,  1865,  p.  44.) 

In  cases  of  poison  from  concentrated  hydrochloric 
acid,  the  experiments,  made  by  Orfila,  lead  him  to 
consider  calcined  magnesia  and  prepared  soap  the 
most  fit  substfinces  for  neutralizing  such  portion  of 
the  acid  as  may  not  yet  be  combined  with  the  tex- 
ture of  the  oesophagus,  stomach,  &c.   They  should 
be  given  as  soon  as  possible  after  the  corrosive 
poison  has  been  swallowed,  care  being  taken  to  let 
the  patient  drink  copiously  of  warm  water,  milk, 
broth,  or  some  bland  mucilaginous  liquid.  _  When, 
from  the  symptoms,  there  is  reason  to  believe  that 
inflammation  exists  in  the  viscera,  or  when  spasms 
and  convulsions  come  on,  antiphlogistic  remedies, 
and  antispasmotics  are  indicated.     (Traile  des 
Poisons,  p.  476,  vol.  i.  ed.  2.  Paris,  1818.)  In 
order  to  detect  the  presence  of  muriatic  acid,  when 
mixed  with  wine,  or  other  fluids,  we  are  recom- 
mended to  distil  a  portion  of  it  from  a  small  retort 
over  a  candle  into  a  phial  containing  a  solution  of 
nitrate  of  silver.     The  precipitation  of  muriate  of 
silver,  which  is  soluble  in  ammonia,  but  not  in 
nitric'acid,  will  take  place,  if  the  poison  contain 
muriatic  acid.    {Thomson's  Dispensatory,  p.  4.S4, 
ed.  2.)  ,^  .  . 

By  Morve.au,  who  employed  himself  in  investi- 
gating the  merits  of  Dr.  Carmichael  Smith's  mode 
of  destroying  infection,  the  muriatic  acid,  in  the 
form  of  gas,  was  alleged  to  have  the  very  im- 
portant quality  of  neutr.aliziug  putrid  miiismata. 
The  gas  is  extricated  from  common  s.alt,  by  means 
of  sulphuric  acid.  In  this  way,  it  is  often  em- 
ployed in  hospitals  as  a  mode  of  preventing  and 
obviating  infection. 

The  use  of  muriatic  acid,  as  an  application  to 
cert.ain  cases  of  sloughing  and  phagedrena,  h.as  been 
exphained  in  the  articles  Hospital  GANcnKNK 
and  Mortification. 

MYDRIASIS.  (From  iueSdco,  to  abound  m 
moisture.)  A  preternatural  dil.atation  of  the  pupil. 
MYOPIA.'  (See  Vi.sioN.) 
NiEVUS.  (CongenitcE  Nolcc;  Envies;  Mut- 
ter-mahl;  Mother  Spots,  &;c.)  A  mole,  or  con^- 
iiital  mark,  thickening,  or  excrescence  of  the  skin. 
Na;vi  comprehend  all  the  stains,  spots,  and  devi- 
ations of  a  part  of  the  skin  from  its  "ormal  state, 
which  are  congenital.  Although  they  are  e.xceed- 
iLly  diversified,  all  of  them  may  be  arranged  un- 
der two  principal  kinds;  one  consisting  of  congenital 


alterations  of  the  colouring  matter  of  the  skin;  tlie 
other  of  vascular  productions  and  hypertrophies  of 
the  skin,  and  often  of  a  new  growth,  or  tumour, 
the  texture  of  which  was  compared  by  John  Bell 
and  Diipiiytren  to  the  erectile  tissues,  naturally 
existing  in  various  parts  of  the  body.    Hence,  the 
latter  structures  are  now  frequently  termed  erec- 
tile tumours.  (See  Aneurism  by  Anastomosis.) 
Some  of  them  (says  Dr.  Bateman)  are  merely  su- 
perficial, or  stain-like  spots,  and  appear  to  consist 
of  a  partial  thickening  of  the  rete  mucosum,  some- 
times of  a  yellow  or  yellowish-brown,  sometimes 
of  a  bluish  livid,  or  nearly  black  colour.  To 
these  the  term  spili  has  been  more  particularly 
appropriated.    Others  again  exhibit  various  de- 
grees of  thickening,  elevation,  and  altered  stnicture 
of  the  skin  itself,  and  consist  of  clusters  of  enlarged 
and  contorted  veins,  freely  anastomosing,  and 
forming  little  sacs  of  blood.    These  are  sometimes 
spread  more  or  less  extensively  over  the  surface 
occasionally  covering  even  the  whole  of  an  extre- 
mity, or  one  half  of  the  trunk  of  the  body;  and 
sometimes  they  are  elevated  into  prominences  of 
various  forms  and  magnitude.    Occasionalij--,  these 
marks  are  nearly  of  the  usual  colour  of  the  skin; 
but  most  commonly  they  are  of  a  purplish  red 
colour,  of  varying  degrees  of  intensity;  such  as 
the  presence  of  a  considerable  collection  of  blood- 
vessels, situated  near  the  surface,  and  covered 
with  a  thin  cuticle,  naturally  occasions.  (See 
Baieman's  Practical  Synopsis  of  Cutaneous  Diseases, 
p.  3-24,  edit.  4.)     When  a  nsevus  is  of  a  dark 
red  colour,  its  intensity  is  generally  augmented  bv 
everything  which  tends  to  accelerate  the  circula"- 
tion  of  the  blood.    Fits  of  anger,  hot  weather, 
fevers,  and  the  period  of  menstruation,  in  particu- 
lar, are  observed  to  be  attended  with  an  increased 
turgescence  and  discoloration  of  the  part  affected. 
Indeed  the  excrescence   sometimes  bursts,  and 
pours  out  a  dangerous  quantity  of  blood,  and  in 
lemales  it  has  been  known  to  become  the  seat  of 
a  regular  menstrual  discharge.    {Bayer,  Maladies 
Chv:  t.  II   p.  277  ;  and  John  Bell's  Principles, 
Discourse  9.)    Some  naevi,  especially  those  usually 
called  woles,  frequently  have  long,  irregular  hairs 
growing  upon  them;  while  the  surface  of  others  is 
streaked,  and  even  granulated.    Such  as  appear  in 
the  form  of  a  mere  red,  purplish  stain,  have  been 
absurdly  supposed  to  arise  from  a  desire  for  claret 
or  some  other  wine  of  that  colour,  entertained  by 
the  mother  of  the  patient  during  her  pregnancy, 
i he  granulated  na;vi  have  been  compared  with 
raspberries,  strawberries,  mulberries,  &o.,  for  which 
the  mother's  longing  is  described  by  the  vulgar  as 
?  cause.    The  truth  is,  however,  that  this  doctrine 
imputing  the  origin  of  nfevi  to  fancies  of  the 
mother,  ,s  neither  consistent  with  experience  nor 
sound  physiology.     The  causes  (as  Callisen  ob- 
serves), 'potius  autem  in  evolutione  primorura 
iiaminum,  a  naturfe  solita  via  aberrante,  nti  in  aliis 
rebus  monstrosis  quajrendre  erunt."    (Syst  Chir 
Jiodiernce,  vol.  ii.  p.  201.) 

From  what  has  been  said,  then,  it  appears  that 
certain  ncev  are  merely  cutaneous  spotK  a  r  d 
ten    '.n^H  ereater'or  lesser  ex- 

tent, and  with  scarcely  any  perceptible  elevation. 
They  are  an  organic  malformation  of  the  skin,  the 
natural  texture  of  which  does  not  exist,  but  a 

with'iV   T     "  fo^it,  not  endued 

with  the  natural  sensibility  of  the  cutis  itself.  Such 
spots  generally  continue  stationary  during  life,  and 
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may  be  regarded  rather  as  a  deformity  than  a  dis- 
ease.   {Lassz^s,  PatMogie  Chir.  torn.  i.  n.  477  ) 

Others  are  either  of  the  same  nature  as  the  dis- 
ease well  known  by  the  name  of  the  aneurism  by 
anastomosis,  or  bear  a  considerable  resemblance  to 
It.    ihey  are  sometimes  of  great  size;  and  their 
surface  is  subject  to  much  variet}^    They  are  soft 
and  indolent,  and  of  a  violet  or  dark  red  colour' 
The  skin  which  covers  them  is  very  thin,  and  wheii 
they  are  opened,  their  structure  is  like  that  of  a 
spleen,  whose  blood-vessels  are  varicose.  Some 
are  covered  with  a  delicate  white  skin,  and  do  not 
increase  with  age.    Others  are  more  disposed  to 
grow  large.    These  tumours  frequently  occur  in 
the  skin  of  the  face,  and  in  other  parts  of  the  in- 
teguments, on  the  inside  of  the  labia  pudendi,  and 
cheeks,  and  in  the  substance  of  the  upper  and  lower 
lip,  where  they  sometimes  form  a  kind  of  elonga- 
tion    attended  with  great  disfigurement.  Niivi 
of  this  kind,  so  situated  in  new-born  infants,  may 
produce  a  serious  obstacle  to  the  action  of  sucking 
M.  A.  Severinus  has  particularly  described  them 
unoer  the  appellation  of  "  tuberculum  atru-cruen- 
tum  labn  inferioris."     (Z)e  Abscessimm  Natura 
cap.  xxix.  p.  803.)  ' 
The  nasvi,  which  form  in  the  subcutaneous  cel- 
lular substance,  and  were  named  bv  Petit  '•  loupes 
vanqueuses"  (CEuvrcs  Posihumes,' torn.  i.  p  276) 
are  also  of  the  same  nature  as  the  aneurism  bv 
anastomosis.    In  time,  they  attain  a  very  large  size. 
Mr.  Latta  says,  he  once  saw  in  a  child,  two  years 
oJd,  a  tumour  of  this  kind,  weighing  fourteen 
ounces,  which  at  the  time  of  birth  was  only  equal 
m  size  to  a  large  bean.    During  the  first  year,  it 
did  not  enlarge  much  ;  but  it  afterwards  grew 
rapidly  to  the  size  already  specified.    {System  of 
Surgery,  vol.  ii.  chap.  22.)    Lassus  has  even  seen 
a  tumour  of  this  description  as  large  as  a  man's 
nead.    (Puthologie  Chir.  torn.  i.  p.  479.) 

Although  the  original  causes  of  njevi  are  buried 
in  obscurity,  experience  proves,  that  whatever 
produces  irritation  in  the  part  afl^ected,  or  an  in- 
creased determination  of  blood  to  it,  has  generally 
the  effect  of  acce  eratmg  the  growth  and  enlarge- 
ment of  the  swelling.  Thus  a  trifling  bruise,  or 
a  tight  hat,  will  sometimes  excite  a  mere  stain-like 
speck,  or  a  minute  livid  tubercle,  into  that  diseased 
action,  which  occasions  its  growth.  {Bateman's 
Pract.  Synopsis,  4-c.  p.  327.  edit.  3. 

When  these  marks  or  swellings  are  superficial, 
without  any  disposition  to  enlarge  or  spread,  and 
their  trivial  elevation  does  not  expose  them  to 
accidental  rupture,  there  appears  to  be  no  good 
reason  for  interfering  with  them.  Indeed,  if  they 
were  destroyed  with  caustic,  the  knife,  or  a  liga- 
ture, these  means  would  leave  scars,  accompanied 
with  nearly  the  same  degree  of  disfigurement. 

But,  when  najvi  evince  a  tendency  to  enlarge, 
or  are  very  prominent  excrescences,  and  either 
troublesome  from  their  situation,  or  liable  to  be 
ruptured,  either  their  growth  must  be  repressed  by 
sedative  applications,  or  the  whole  congeries  of 
vessels  extirpated  or  obliterated.  Mr.  Abernethy 
proposed  the  application  of  cold  washes,  and  the 
pressure  of  a  bandage.  This  practice  was  found 
hy  him  in  several  instances  to  have  the  desired 
effect  of  checking  the  growth  of  the  tumours,  which 
afterwards  shrunk,  and  became  no  longer  objects 
of  any  consequence.  (Surgical  IVor/cs,  vol.  ii. 
p.  224.)  Boyer  also  knew  of  n  case,  in  which  (i 
nfcvus  of  the  upper  lip  was  cured  bv  the  mother 
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pressing  tlie  part  witli  her  finger  unremittingly  for 
seven  hours  at  a  time,  and  the  use  of  an  alum  wash. 
(Maladies  Chir.  t.  ii.  p.  2(]9.)  However,  he  is  nol 
generally  an  advocate  for  this  treatment;  and  Dr. 
Batenian  expressly  states,  that  in  the  majority  of 
cases,  pressure  is  the  source  of  great  irritation  to 
these  maciilce,  and  cannot  be  employed.  (P.  329.) 

Modern  experience  proves,  that  superficial  na:vi 
may  sometimes  be  successfully  treated  by  plans 
calculated  to  produce  an  efl'usion  of  lymph  ni 
their  structure,  and  an  obliteration  of  their  vessel". 
Doubtless,  it  is  on  this  principle  that  some  na;vi 
yield  to  pressure,  or  to  the  effects,  produced  by  the 
insertion  of  vaccine  matter  into  several  points  of  the 
tiunour,  or  the  injection  of  a  stimulating  lotion  into 
their  texture. 

I  was  consulted,  about  two  years  ago,  for  a 
small  superficial  na;vus  situated  on  the  bridge  of 
the  nose,  where  it  completely  spoiled  the  couiv 
tenance  of  a  little  girl,  about  six  years  old.  i 
touched  it  twice  with  the  argeiitum  nitratum  and 
it  soon  disappeared.    Painting  a  navus  with  the 
tincture  of  iodine  has  sometimes  answered;  and 
the  proposal  of  Dr,  Marshall  Hall  to  p.erce  tumours 
of  this  sort  in  every  part  with  needles,  has  cured 
them,  though  slowly,  without  leaving  any  scar. 
These   methods   are,  however,  only  suited  to 
limited  forms  of  the  disease.    Lallemant  has  com- 
hined  the  use  of  needles  with  the  ligature  not  to 
produre  such  a  degree  of  constriction  as  to  destroy 
the  vitality  of  the  tumour,  but  to  induce  coagulation 
of  the  blood  in  the  cells,  and  such  inflammation  as 
shall  obliterate  them.    This  treatment,  which  is 
also  followed  by  Mr.  Lloyd,  I  have  explained  more 
particularly  in  speaking  of  Aneurism  by  An- 
astomosis. . .      ,  , 

f  Iniections  of  the  perchloride  of  iron  have  been 
of  late  years  recommended,  and  have  proved  suc- 
cessful in  several  instances.    It  is  right,  however, 
to  state  that  some  fatal  cases  have  occurred 
from  their  use.    Mr.  Robert  Carter,  of  fetroud, 
details  one  which  happened  in  his  own  practice. 
The  patient  was  a  child  eleven  months  ok  ,  who 
had  a  rapidly  advancing  ncevus  affecting  the  ex- 
terior and  interior  of  the  nostrils,  as  well  as  the 
adjoining  portion  of  the  cheek.    Five  drops  were 
injected  by  a  jerk  caused  by  an  imperfection  in 
thi  syringe.    Instant  death  was  the  consequence 
(Med.  Times  and  Gazette,  Sept.  5th  1863  p.  262  ) 
In  the  same  journal  for  June  18,  1864,  p.  683 
Mr.  Carter  refers  to  another  fata  case  which 
took  place  in  a  colonial  hospital.     T'^^lf '  .'X 
tem  examination  shewed  that  the  po.nt_  ot  the 
syringe  had  penetrated  the  transverse  facial  vein, 
^he  blood  in  the  right  ca^;ities  of  the  hean  was 
found  firmly  coagulated.    These  cases  ot  death 
Smg£m\he  a'ccidental  wound  of  a  blood  vesse 
in  injecting  a  n^vus,  must  ever  iorm  a  seuons 
objection  to%he  practice.    In  plungmg  the  pon 
of  a  syringe  into  the  texture  of  a  "a^vu  ,  t  e 
surgeon  can  never  be  sure  of  lodging  the  tl  ud  he 
injects  in  the  intervascular  space,  and  not  in  a 
blood-vessel.    Irritating  fluids,  therefore,  or  those 
acting  chemically  on  tlie  blood,  such  as  the  liquoi 
ammonia;,  or  tlie  perchlori.le  of  iron,  should  never 
be  used  for  the  purpose.    The  actual  cautery  as 
a  means  of  destrnying  ncevi,  and  which  is  not 
subject  to  this  risk,  has  not,  perhaps,  been  sulli- 
ciently  appreciated   by  the   profession.      It  is 
strongly  recommended  by  Mr.  J.  R.  A.  Douglas, 
Of  Hounslow,  who  has  published  three  successful 


cases  of  considerable  interest  of  its  employment. 
Other  remedies  had  been  tried  but  failed  to 
cure  the  disease.  (Lancet  for  March  2-1,  18CG, 
p.  3-28.)]  .  . 

Dr.  Pendleton,  of  New  York,  tried  vaccination 
for  a  ncevus  situated  on  the  face  of  a  new-born 
infant.    He  introduced  the  vaccine  matter  at  two 
opposite  points  on  the  margin  of  the  tumour;  "  the 
infection  was  communicated,  and  had  the  two 
pustules  met,  the  deformity  would  have  been  en- 
tirely removed.    The  only  portion  of  the  disease 
left  is,  that  between  the  two  cicatrices  left  by  the 
pustules,  and  is  very  inconsiderable."    Dr.  Reese 
is  of  opinion,  that  vaiicination  merits  a  trial  in 
every  such  case,  mid  believes,  that  if  three  or  more 
points  of  infection  can  be  obtained,  so  as  to  en- 
velope the  tumour,  it  will  doubtless  succeed,  and 
is  preferable  to  excision,  or  the  ligature.  But, 
when  the  naivi  obviously  belong  to  the  class  of 
aneurisms  by  anastomosis,  are  situated  on  the  head, 
very  prominent,  and  disposed  to  increase  with 
rapidity.  Dr.  Reese  joins  the  generality  of  surgeons 
in  deeming  extirpation  advisable.    In  such  cases. 
Dr.  Physick's  method  was  to  pass  a  scalpel  round 
the  tumour,  cutting  down  to  the  pericranium,  and 
then  tying  the  arteries  separatelj'.    Lint  was  then 
interposed  to  prevent  union  by  the  first  intention. 
This  plan,  he  says,  has  been  very  successful  in  the 
hands  of  Drs.  Mott  and  Jamieson,  as  well  as  those 
of  Dr.  Physick,  and  he  greatly  prefers  it  to  the 
cure  by  ligature.  (Reese  iji  A  m  er.  Ed.  of  this  Diet. ) 
The  apology  for  the  ligature  and  caustic,  however, 
we  know  is  founded  upon  the  danger  of  a  sudden 
gush  of  blood  to  the  life  of  an  infant.         _  _ 

With  regard  to  the  injection  of  nsevi  witli 
stimulating  fluids,  Messrs.  Paget  and  FuUager,  of 
Leicester,  have  recorded  a  case,  in  which  a  healthy 
and  remarkably  precocious  child  died  in  the  course 
of  a  minute  after  a  nsevus,  situated  over  the  angle 
of  the  jaw,  had  been  injected  with  diluted  liquor 
ammonia;.  It  .  seems  probable,  that,  in  this 
instance,  some  of  the  injection  passed  into  the 
venous  system.  (See  London  Med.  Gaz.  Dec. 
30  1837  )  I  have  not  heard,  however,  of  any 
similar  occurrence;  but   the  fact  merits  recol- 

lection.  ,  i 

For  all  examples,  which  partake  of  the  nature 
of  aneurism  by  anastomosis,  and  are  disposed  to 
erow,  the  best  general  mode  of  cure  is  extirpation. 
The  exceptions  to  this  plan  are  certain  examples, 
in  which  the  tumour  seems  to  derive  its  main  supply 
of  blood  from  some  large  artery,  the  trunk  of  which 
will  admit  of  being  tied.    The  prudence  of  ex  ir- 
pating  the  disease,  ere  it  extend  too  far  and  the 
necessity  of  taking  away  every  particle  of  he  dis- 
ease, has  been  already  explained:  this  is  what  wa 
advised  by  F.  Hildanus  (Cent.  v.  obs.  4b),  what 
Is  stfongiy  urged  by  the  celebrated  Petit  (ffi«n_« 
Posthumes,  t.  i.),  what  v.'a\recommended  , n    t U 
more  animated  terms  by        Joh.  B  1  (/  -'  ^ 
rivles  of  Surqcrv,  discourse  ix.),  and  it  is  ^^hat  is 
Suhirly  insisted  upon  in  another  part  of  this 
Dictionary.    (See  Aneurism.) 

The  ha;morrhaffe  from  the  excision  of  some  na;vi, 
Uoieiirso  prise,  and  the  difficult>-^of  « 
.way  all  the  disease  so  great,  that  my  f"^""^^' J^^^^  ;„ 

IJgh.  (See  Med.  Chir.  Trous.  vol.  xm.)  ^^  hen 
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the  tumour  13  of  considerable  size,  this  plan  np 
penrs  safer  than  excision. 

Merc  thickenings,  and  discolourations  of  the 
rete  uiucosum,  have  sometimes  been  removed  by 
a  mixture  of  spirit,  and  the  liquor  potassa;, 
{Datemajt,  p.  330.) 

I  have  touched  several  superficial  ncevi  on  in- 
fants with  diluted  nitric  acid,  by  which  means 
tliey  have  been  gradually  dispersed. 

Formerly  caustic  was  much  in  vogue  for  the 
removal  of  nrevi ;  but,  unless  its  action  extend 
deeply  enough  to  destroy  every  part  of  the  disease. 
It  may  cause  a  dangerous  and  useless  degree  of 
irritation,  copious  hemorrhages,  and  a  sudden  and 
latal  enlargement  of  the  tumour.  It  cannot  be 
denied,  however,  that  the  old  surgeons  had  success 
with  their  caustics,  when  na2vi  did  not  extend  too 
deeply.  Thus,  in  speaking  of  caustic  remedies, 
Calhsen  observes:  "inter  quae  eximio  cum  suc- 
cessii  adiiibetur  sapo  cum  fequali  parte  calcis  vivfe 
subtihssime  commixtus,  naevo  per  emplastrum 
perforatum  admovendus,  et  alio  eniplastro  impo- 
sito  firmandus  ;  hoc  remedio  eschara  inuritur,  qua 
soluta,  cicatrix  alba  remanere  solet."  (Syst. 
Clanirgioi  Hodiernce,  vol.  ii.  p.  202.) 

Mr.  Wardrop,  having  seen  cases  in  which  nsvi 
were  cured  by  accidental  attacks  of  ulceration  and 
sloughing,  which  destroyed  a  great  part  of  the 
tumour,  and  brought  on  such  inflammation  as  con- 
solidated the  rest,  was  led  to  imitate  this  process 
by  adopting  the  ancient  practice  of  applyin-^  the 
kah  purum.  He  found  the  method  ans^ver  in 
severa  instances.  I  lately  attended,  with  Jephson, 
a  child  at  Hampton,  which  had  a  iiavns  of  some 
thickness  on  the  fore-arm,  and  equal  to  a  crown- 
picceinsize.  We.attacked  it  with  the  kali  purum, 
and  a  cure  was  soon  effected. 

In  the  article  Aneurism,  in  speaking  of  aneurism 
by  anastomosis  (p.  197),  I  have  noticed  Mr. 
AeatL-  s  improvement  in  the  mode  of  applyincr 
ligatures  by  transfixing  the  tumom-  with  long  pins 
and  then  surrounding  its  base  with  a  ligature. 

bmall  and  trifling  erectile  tumours  (says  Mr 
Liston),  favourably  situated  may  be  removed  with 
the  knile  ;  but  it  is  not  a  safe  practice,  and  an  in- 
stantly  fatal  result  from  hemorrhage  has  more  than 
once  followed  the  attempt.  In  children,  it  is  seldom 
admissible,  for,  as  is  well  known,  they  bear  the  loss 
of  blood  badly.    The  mode  of  removing  this  dis- 
ease by  ligatures  was  well  known  to  Mr.  Bell 
and  It  has  been  followed  by  Messrs.  A.  White' 
Lawrence,  and  a  variety  of  others.    The  ligature 
cnnnot  be  applied  with  propriety,  when  the  skin  is 
much  affected  ;  and  when  extensively  included 
the  strangulation  of  the  mass  can  only  be  effected 
py  slow  degrees  ;  the  tumour  perishes  only  from 
inHammation,  and  from  deficient  power  in  the  part- 
deformity  besides  is  jiroduced.     This  is  a  very 
painful  and  tedious  process,  but  it  may  be  accel- 
lerated  by  the  application  of  fresh  ligatures  from 
time  to  time.     The  ligature  alone  is  applicable  in 
some  instances  as  where  the  diseased  part  is  small 
proniinent;  and  nearly  the  whole  of  its  covering  3 
involved.    The  object  must  be  to  remove  the^ad' 
vent,  lous  tissue  thoroughly,  so  that  there  shall  be 
no  return.    Should  it  be  impossible  to  include  t 
entirely  and  should  some  small  portio  s    «  by 
chance  left  out,  it  may  possibly  happen   tint  \l 
vessels  shall  be  closed  ly  fib^ous'^o  "  b« 
J  s  IS  not  to  be  depended  upon.    Reprod,icti'o„  " 
the  disease  has  too  often  followed  operations  thu 
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imperfectly  performed."  Mr.  Liston  then  describes 
his  mode  01  applying  the  ligatures.    ''  When  the 
skin  IS  of  necessity  to  be  tied  with  the  tumour  0  e 
or  more  ligatures  are  to  be  passed  underneath  A 
double  ligature,  carried  by  a  common  suture  needle 
(or  another  instrument  represented  in  his  work^ 
will_  answer  perfectly.    The  loop  is  cut,  and  one 
portion  tied  on  each  side,  in  order  to  make  the 
ligatures  embrace  the  base  thoroughly  ;  a  second 
needle,  or  hare-lip  pin,  may  be  thrust  across  in  the 
opposite  direction,  and  removed  after  the  threads 
are  drawn  and  fixed  under  them  ;  or  the  pin  may' 
be  clipped  short,  and  left  to  come  away  with  the 
threads  and  tumour.    This  mode  I  have  followed 
with  goad  success  for  a  series  of  years,  and  in  nu- 
merous cases.  When  the  skin  is  slightly,  or  not  at 
all  affected,  and  the  subcutaneous  tumour  is  large 
he  covering  should  be  turned  back,  and  the  bVa- 
ures  then  employed.    I  operated,  for  a  tumour°in 
this  situation,  a  few  weeks  ago,  on  a  little  girl,  who 
had  been  subjected  to  several  unsuccessful  oper- 
ations previously.     One  needle,  that  across  the 
raprbid  mass,  was  in  the  first  instance  introduced 
without  a  ligature,  after  the  incisions  had  been 
made  ;  the  tumour  w.1s  raised  by  means  of  it,  and 
the  second  needle  passed  underneath  the  first  car- 
rying a  strong  thread  ;  the  loop  of  this  was  laid 
hold  of  with  a  hook,  and  the  needle  withdrawn 
upon  the  ligature.      The  first  needle  was  then 
armed  also    and   the   double   ligature  brought 
through  with  It.  These  were  then  secured."  (See 
J^iston  s  Fractioal  Surgery,  p.  281.) 

For  additional  remarks,  see  ANEunis.v. 
Consult  Pelit's  OJuvres  Pnsthumo.;  <■  ;  t 
Pathologie  Chir.  tTp  ^7(5  &c  ert  i'Jiq  Vir'*"?' 
Svstenn  riiirnwri,;.  L*^  1-    '  Callisen's 

Precis  Eiementaire  dcs  Maladies  Cliir  t  iU  n^tl'l' 

p^'^^^^aKFra-fi^T 


NliC^ROSIS.  (From  ratpow,  to  destroy.)  This 
word,  the  strict  meaning  of  which  is  only  mortifi- 
cation IS  by  the  general  consent  of  surgeons,  con- 
fined to  this  affection  of  the  bones.  It  was  first 
used,  in  this  particular  sense,  by  the  celebrated 
M.  Louis  who  restricted  its  application,  however 
0  examples,  in  which  the  whole  thickness  of  a 
bone  was  destroyed.  See  Man.  de  I' Acad,  do 
Unr.  t.  V.  4to.)  By  the  ancients,  the  death  of 
parts  ot  bones  was  not  distinguished  from  caries. 
However,  necrosis  and  caries  are  essentially  dif- 
ferent; for,  in  tile  first,  the  affected  part  of  the 
bone  IS  deprived  of  the  vital  principle;  but  this  is 
not  the  case  when  it  is  simply  carious.  Caries  is 
very  analogous  to  ulceration,  while  necrosis  closely 
resembles  mortification  of  the  soft  parts. 

Between  caries  and  necrosis,  says  Weidmann 
there  is  all  that  difference,  which  exists  between 
ulcers  and  gangrene,  or  sphacelus,  of  the  soft  parts. 
In  caries,  the  nutrition  of  tlic  bono  is  only  im- 
paired, and  an  irregular  action  disunites  the  clo 
mcntsof  the  bony  structure,  which  consequentlv 
sustains  a  loss  of  substance;  but  every  reni  iining 
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part  of  it  is  yet  alive.  In  necrosis,  on  tlie  contrary, 
tlie  vitality  and  niiti'itive  functions  cease  altogether, 
in  a  certain  portion  of  the  bone,  the  separation  of 
which  then  becomes  indispensable.    {De  Necrdst 

Oissium,  p.  7.)  p    J  1 

I  have  mentioned,  that  M.  Louis  conhued  the 
term  necrosis  to  cases,  in  which  the  whole  thickness 
of  a  bone  perished;  but  Weidmann  judiciously 
criticises  this  limitation  of  the  word,  and  main- 
tains, that  the  nature  of  the  disorder  is  the  same 
whether  it  affect  a  single  scale,  the  whole,  or  a 
mere  point,  of  the  bone.  He  also  objects  to  the 
definition  of  necrosis  proposed  by  thopart  {Dissert 
da  Necrosi  Ossmm,  Paris,  17C5),  and  adopted  by 
David  (06s.  sur  una  Maladie  connue  sous  lenom 
de  Necrose,  Paris,  1782.)  These  two  authors 
have  defined  necrosis  to  be  a  disorder,  m  which  a 
portion  of  bone  perishes,  and  turns  dry,  in 
order  to  be  soon  separated  from  the  living  parts, 
and  replaced  by  a  new  bony  substance  which  is 
to  perform  its  functions.  But,  as  Weidmann  ob- 
serves, it  may  happen,  that  a  piece  of  bone,  which 

dies  and  separates,  ^^^^Y 'f^''^  ■^''Z 
new  formation  of  bone,  though  the  disease  is  of  the 
same  character,  and  merely  varies  in  some  modi- 
fications. He  therefore  argues,  and  every  rational 
surgeon  will  agree  with  him,  that  a  true  necrosis 
must  always  be  said  to  exist,  whenever  a  dead 
portion  of  bone  has  either  separated,  or  is  about 
to  separate  "  Vera  demum  necrosis  simper  est,  st 
aliquod  ossisramenium,  in  quo  vis  vilw  cMmcta  est, 
ahscessit,velproximeabscessurumest.   J.^-'-)  . 

[The  bones  most  commonly  attacked  by  necrosis 
are  the  tibia,  femur,  lower  jaw,  humerus,  clavicle, 
ulna,  radius,  and  cranium.    The  upper  jaw  is  oc- 
casionally the  subject  of  this  disease  and  when 
such  is  the  case,  no  reproduction  of  bone  ever 
occurs.  [Stanley  on  Diseases  of  the  Bones,  p.  7 2.  )  J 
In  fact,  excepting  the  lower  jaw  and  scapula  the 
process  of  regeneration  has  only  been  noticed  in 
the  cylindrical  bones.    From  12  to  18  years  of 
aee,  is  the  time  of  life  most  subject  to  necrosis, 
but  it  may  be  met  with  at  any  period;  it  is  no 
however  common  in  old  people  unless_  the  result 
of  an  injury.    Necrosis  of  the  lower  jaw  seldom 
is  found  before  the  age  of  30. 

No  climate,  age,  sex,  mode  of  life,  nor  condition 
(says  Weidmann),  is  exempt  from  this  disorder. 
Childhood  and  puberty,  however,  are  the  periods 
most  liable  to  it.    The  same  thing  may  be  said  ol 
persons,  who  labour  hard,  and  are  much  exposed 
to  external  injuries.     Every  bone  of  the  human 
body  is  liable  to  necrosis;  but  those  which  are 
superficial,  and  enter  into  the  formation  of  the  ex- 
tremities,  are  more  frequently  aftected,  than  others 
whose  situation  is  deeper.  Necrosis  less  commonly 
attacks  the  spongy  substance  of  the  bones,  because 
this  being  endued  with  a  higher  degree  of  vascu- 
larity and  life,  suppuration  is  more  apt  to  occur. 
Necrosis,  on  the  contrary,  is  ofteiier  seen  in  the 
compact  substance,  where  the  vital  principle  is  less 
energetic,  and  more  readily  extinguished.    It  has 
been  truly  remarked  that  a  very  slight  injury  will 
frequently  occasion  an  extensive  exfoliation  from 
the  surface  of  the  cylinder  of  a  long  bone;  whilst 
a  musket-ball  may  pass  through  the  cellular  struc- 
ture of  an  epiphysis,  or  lodge  in  its  substance, 
without  giving  rise  to  necrosis,  suppurative  inflam- 
mation being  more  likely  to  occur,  than  the  lat- 
ter affection.    {Dell  on  Diseases  of  the  Bones,  c^-c, 
p.  49.)  Lastly,  necrosis  may  affect  the  long  bones, 


NECROSIS. 

or  the  broad;  the  large  or  small,  and  even  those 
the  very  least  in  size ;  since  it  is  well  known,  that 
tho  ossicula  of  the  ear  may  be  destroyed  by  ne- 
crosis, and  separate.  I  have  seen  this  happen  in 
two  instances,  and  the  fact  is  recorded  by  several 
writers.  (See  Astruc  de  Morhis  Fenereis,  lib.  iv. 
cap  I.  Henri,  Journal  de  Mtdecine,  t.  xv.  p.  363.) 

Though  necrosis  mostly  attacks  the  cylindrical 
bones,  the  flat  ones  are  not  exempt  from  the  dis- 
ease. Pott  makes  mention  of  a  parietal  bone,  the 
whole  of  which  was  detached,  and  of  anos  froiitis, 
the  greatest  part  of  which  came  away.  [Our 
museums  furnish  also  many  specimens  of  extensive 
necrosis  of  the  cranial  bones;  in  these  cases  syphilis 
is  a  very  frequent  cause  of  the  disease,  but  it  may 
be  the  result  of  an  injury.] 

In  a  thesis  on  necrosis,  written  m  177&,  may 
be  found  the  case  of  a  young  man,  a  very  large 
part  of  whose  scapula  perished  and  separated. 
Chopart,  who  relates  the  case,  mentions,  that  he 
saw  the  patient  quite  recovered,  and  felt  a  new 
triangular  moveable  bone,  firmly  supporting  the 
clavicle,  but  smaller  and  flatter  than  natural,  and 
without  any  spinous  process.    The  same  has  hap- 
pened to  the  lower  jaw,  as  may  be  seen  by  referring 
to  the  Ephemerides  Nat.  Cur.  and  Mem.  dc  I  Acad, 
de  Chirurgie.  In  the  fifth  volume  of  the  latter  work, 
is  an  account  of  a  woman  who  applied  to  be  relieved 
of  some  venereal  complaints.   From  the  beginning 
of  the  treatment,  the  bone  was  discovered  to  be 
loose  just  under  the  gums,  and  seemed,  shortly  af- 
terwards, to  move  backwards  and  forwards  with  a 
tooth.  M.  Guernery  took  hold  of  the  tooth  with  a 
key-instrument,  and  found  it  firmly  inserted  in  the 
moveable  jaw;  he  made  with  caution  the  necessary 
manoeuvres  for  extracting  the  portion  of  bone;  but 
was  greatly  surprised  on  finding  what  an  extensive 
part  yielded  to  his  very  moderate  efforts.    It  was 
the  whole  of  the  lower  jaw,  above  its  right  angle 
from  its  division  into  the  coronoid  and  condyloid 
processes  to  the  space  between  the  first  and  second 
of  the  front  grinders  of  the  left  side.  On  the  right, 
there  only  remained  the  condyle  in  the  articular 
cavity  of  the  temporal  bone.     This  destruction 
left  a  considerable  empty  space,  from  which  great 
deformity  was  apprehended,  in  consequence  oi  the 
unsupported  soft  parts  falling  down.  The  woman 
liowever,  got  well  in  two  months,  and  had  the  most 
perfect  use  of  anew  jaw.  A  similar  fact  is  recorded 
in  the  Journal  do  Medccine,  1  791.  iMr.  Perry  re- 
moved the  whole  of  the  lower  jaw,  aftected  with 
necrosis  from  one  ramus  to  the  otlier  ;  and  such  a 
reproduction  of  it  took  place,  that  the  woman  con  d 
compress  substances  placed  between  the  jaws,  with 
some  force.  (Merf.  C/a>.  te- vol  xxi.)  Similar 
instances  are  also  recorded  by  T)^,^n%  i:yn^HChe. 
lius'sSystemofS,a-gery,hySouUH^o\.^^^^^ 

When  the  body  of  a  cylindrical  bone,  or  the 
middle  portion  of  a  flat  bone  is  destroyed  by- 
necrosis,  their  extremities,  which  "^^f  ^^^^^ 
tPYture  cenerally  continue  tinaftected,  so  that  in 
TS^rlLx  boLs,  the  articular  ends  are  port.onB 
of  the  original  bone,  which  are  engrafted,  as  it 
were,  on  the  new  production.  There  are,  however 
a  few  bad  cases,  in  which  the  necrosis  doe.  im 
altogether  spare  the  heads  of  the  bones  and  the 
diseie  conlmunicates  ^J^l^^:^^ 
examples  are  not  very  co"""""',  :„dged  thev 
with  Lnsiderable  Jaj-  «    e  limb  mdeed  th^  _ 
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instance,  in  whicli,  without  any  obvious  cause,  the 
head  of  the  tibia  died,  and  exfoliated,  and  the  des- 
truction of  the  icnee-joint  was  the  consequence. 

[He  also  mentions  cases  where  the  joints  were 
destroyed  in  consequence  of  necrosis  of  the  lower 
end  of  the  tibia,  and  of  the  condyles  of  the  femur. 
( B rodies  Works,  hy  Hawkins,  vol.  ii.  pp.  2G4  el  seq.) 
The  same  author  observes  that  death  of  the  artic- 
ular extremity  of  a  bone  must  necessarily  cause 
immediate  destruction  of  the  entire  joint :  and  the 
examples  related  by  Stanley  and  others  would  ap- 
pear to  support  this  opinion.  But  that  an  epiphysis 
may  perish,  without  the  joint  becoming  aifected,  is 
shown  by  a  specimen  in  the  Museum  of  St.  Mary's 
Hospital,  where  the  upper  half  of  the  tibia  and  its 
.-irticular  end  ai-e  the  seat  of  necrosis  :  the  epiphysis 
13  separated  from  its  shaft,  and  the  cartilage  cover- 
ing !t  is  still  adherent  to  the  exfoliated  piece,  and 
retains  its  characteristic  appearance,  except  at  one 
spot,  where  it  is  thinned,  converted  into  fibrous 
tissue,  and  coated  over  by  an  exudation  of  lymph. 
Amputation  through  the  knee  joint  was  performed, 
and  the  cartilages  upon  the  patella  and  condyles 
of  the  femur  were  found  to  be  perfectly  healthy. 
In  the  same  museum  is  a  preparation  showing 
necrosis  of  the  lower  end  of  the  femur  where  there  is 
.a  loose  sequestrum,  about  the  size  of  a  mit,  contained 
in  a  cavity  within  the  condyles,  which  has  no 
communication  with  the  knee  joint :  the  cartilages 
of  this  articulation  are  unaltered,  except  on  the 
external  condyle,  where  a  small  point  has  degene- 
rated into  fibrous  tissue,  as  in  the  preceding  case, 
and  is  not  so  thick  as  elsewhere. 

The  cancellous  texture  of  the  head  of  the  tibia 
appears  to  be  more  prone  to  necrosis  than  any  other 
articular  extremity  of  the  long  bones,  as  indeed  it 
is  to  the  other  affections  to  which  bones  are  liable. 
I  he epiphyses  are  more  subject  to  disease  in  persons 
ot  a  scrofulous  tendency  than  in  others,  owino-  to 
the  lower  degree  of  vitality  which  the  bones  possess 
111  such  cases.] 

In  Weidraann's  celebrated  work  may  be  seen 
engravings,  taken  from  various  specimens  in  which 
the  heads  of  bones,  and  even  their  articular  sm-faces 
were  implicated;  and  in  Mr.  Listen's  collection  is 
a  fine  example,  in  which  the  knee-joint  was  in 
volved.    It  is  not,  therefore,  correct  to  assert 
absolutely,  as  Sir  C.  Bell  has  done,  "  that  the  ex- 
tremities of  bone  are  not  subject  to  necrosis" 
{■Suir,.  Ohs.  p.  .321.)    It  would  be  more  accurate 
to  say,  that  those  parts  are  not  frequently  attacked 
Our  museums  contain  many  specimens  of  necrosis 
in  the  compact  texture  of  bones,  though  but  few 
in  the  cancellous  structure.    "This  is  evidently 
the  result  of  the  lower  degree  of  vascularity,  and  it 
niay  be  s.-iid,  of  vital  power,  in  the  compact  struc- 
ture ;  and  It  is  well  illustrated  by  the  effects  of 
the  excessive  use  of  mercury  on  the  bones  of  the 
"ppcr  and  thelowerjaw.  The  former  rarely  perishes; 
the  latter  very  frequently  from  this  cause   and  so 
too,  in  necrosis  of  long  bones,  the  articular  ex- 
tremities are  very  rarely  included  in  the  disease." 
(hee  Lond.  Med.  Oaz.  vol.  xx.  p.  497  \ 
I  must  confess,  that  numerous  instances  have  fallen 
"nder  my  observation,  where  portions  of  the  uppe 
jaw  perished,  from  the  abuse  of  mercury.   I  1^^^  ^ 
of  a  melancholy  case,  in  which  this  Imppened 
where  syphihs  wa,  entirely  out  of  the  qZtion 
calomel  having  been  carelessly  administered  fo,' 
disease  of  the  liver.    (See  also 
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Besides  the  differences  arising  from  the  particular 
bones  aftected  necrosis  also  varies,  according  as 
the  portion  of  bone  attacked  happens  to  be  ?hin 
and  of  little  extent,  or  large  and  of  considerable 
tluckness.    The  disease  is  simple,  when  it  is  con- 
lined  to  one  bone,  and  the  patient  is  in  other 
respects  healthy;  compound,  when  several  differ- 
ent parts  of  the  same  bone,  or  several  distinct 
bones  are  aftected  at  the  same  time;  when  the 
health  is  bad ;  and  other  parts  of  the  body  are 
also  diseased.    It  should  also  be  known,  because 
the  information  is  of  practical  importance  in  the 
tre_atment,  that  necrosis  has  three  different  stages, 
or.periods.  In  the  first,  the  bone  aftected  perishes- 
in  the  second,  the  process  of  exfoliation,  or  separ- 
ation of  the  dead  bone  from  the  living,  is  going 
on;  and,  m  the  third,  the  separation  is  completed. 
(See  Weidmann,  p.  8.) 

Necrosis  is  divided  by  some  writers  into  the 
traumatic  and  idiopatliic.  In  the  latter,  the  exfoli- 
ations are  generally  more  extensive  and  deep,  than 
in  the  former,  and  frequently  comprehend  the 
whole  thickness  of  a  bone.  The  idiopathic  is  also 
that  which  is  mostly  met  with  in  the  flat  bones. 
CSee  Dell  on  Diseases  a/  the  Bones,  p.  50.) 

The  causes  of  necrosis  are  precisely  analogous 
to  those  which  produce  gangrene  of  the  soft  parts. 
As,  however,  the  vitality  of  the  bones  is  weaker, 
we  may  infer,  that  necrosis  may  be  occasioned  in 
them  by  causes,  which  are  less  numerous  and  in- 
tense, and  such  as  would  only  give  rise  to  suppura- 
tion in^  the  soft  parts.  Every  thing,  whether  in 
the  periosteum,  or  the  substance  of  the  bone  itself, 
that  tends  to  interrupt  the  nutrition  of  the  bone, 
must  be  regarded  as  conducive  to  tlie  origin  of 
necrosis. 

[This  affection  depends  essentially  upon  an  ob- 
struction to  the  circulation,  whether  occurrino'  in 
the  substance  of  the  bone  itself,  or  in  the  structures 
surrounding  ,t,  so  that  the  quantity  of  blood  con- 
veyed to  the  part  is  insufficient  to  maintain  its 
vitality,  and  necrosis  or  death  takes  place  J 

If  the  mischief  in  the  periosteum,  medulla,  or 
substance  of  the  bone,  be  of  trivial  extent,  the  con- 
sequence may  be  merely  an  abscess,  but  this  ter- 
mination IS  very  rare.  Some  of  the  causes  ot 
necrosis  are  e^-lernal,  while  others  are  internal,  or 
constitutional.  Sometimes  the  life  of  the  bone  is 
instantaneously  destroyed  by  them  ;  but  in  other 
instances,  the  bone  is  first  stimulated  audits  death 
IS  preceded  by  true  inflammation. 

[Gerdy,  in  his  valuable  monograph  (Maladies 
des  oryanes  d,t  mouvement,  p.  217),  asserts  that  ne- 
crosis 13_  never  caused  by  inflammation  of  the 
osseous  tissue,  and  some  modem  writers  share  this 
opinion.     He  admits,  however,  that  portions  of 
bone,  even  of  considemble  size,  may  perish  from 
the  eftects  of  osteitis,  but  considers  that  the  dis- 
eased action  which  brings  about  their  removal  is 
that  of  caries  and  not  of  necrosis.    There  can  be 
no  doubt  that  inflammation  will  occasion  the  death 
of  bone,  and  whether  we  refer  the  process  by 
which  those  sequestra  are  separated  "  to  the  ul- 
cerating inflammation  of  caries,  or  to  the  eliminat- 
ing inflammation  of  necrosis"  {ojk  cit.  p.  159),  the 
cause  of  death  is  still  the  same,  viz.,  a  deficient 
nutrition  of  the  part  in  consequence  of  some  im- 
pediment to  the  circulation  through  it.  This 
hindrance  to  the  pass.ago  of  blood  is  produced 
either  by  the  pressure  of  inflammatory  exudation 
upon  the  vessels  within  the  Haversian  canals, 
Y  2 
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causing  thus  a  narrowing  of  tlieir  cliannels,  or  by 
a  complete  oljliteration  of  the  vessels  themselves.] 
When  !i  bono  perishes  from  inflammation  of  its 
substance,  as  Mr.  Stanley  has  observed,  we  are 
not  always  able  to  recognise  the  presence  of  in- 
flammatory symptoms  ;  yet  that  this  loss  of  vitality 
is  sometimes  preceded  and  produced  by  inflam- 
mation seems  to  have  been  exemplified  in  the  fol- 
lowing case,  recorded  by  that  gentleman.  A  female, 
aged  17,  died  a  month  after  the  commencement  of 
an  attack  of  deep-seated  inflammation  of  the  leg. 
On  examining  the  limb,  the  periosteum  was  found 
.separated  from  the  shaft  of  the  tibia,  in  its  whole 
extent.    The  space  between  it  and  the  bone  was 
filled  with  purulent  fluid  ;  the  bone  itself  was  of 
a  deep  red  colour,  which  could  not  be  wiped  away, 
and  was  evidently  produced  by  blood  stagnant  in 
the  vessels.     (See  London  Med.  Gaz.  vol.  xx. 
p.  497.)    And,  in  another  place,  he  remarks,  that 
the  canals,  transmitting  the  vessels  in  bones,  are 
larger  than  the  vessels  themselves,  which  thus 
have  space  afforded  for  enlargement,  so  that  the 
bone  will  contain  more  blood.    It  may  be  pre- 
sumed too,  that  vessels,  which  previously  could 
not  admit  the  red  globules  of  the  blood,  are  now 
pervaded  by  them,  and  hence  the  bone  acquires  a 
deep  red  colour.    Tims,  in  a  bone,  from  which 
the  periosteum  had  been  stripped,  Mr.  Stanley 
observed  first  a  pale  rose,  and  afterwards  a  bright 
red  colour 'produced  ;  and,  "in  an  operation  to 
extract  a  sequestrum,  a  flow  of  blood  from  the 
cut  surface  of  the  surrounding  inflamed  bone  as 
free  as  from  a  divided  muscle."    (Vol.  cit.  p.  422.J 
The  external  causes,  which  injure  the  perio- 
steum and  medullary  structure,  and  thus  produce 
necrosis,  are  wounds,  contusions,  pressure,  fractures, 
comminutions,  acrid  substances,  caustics,  and  ex- 
treme degrees  of  heat  or  cold. 

When  the  periosteum,  in  consequence  of  an 
external  cause,  inflames  and  sloughs,  or  is  at  once 
deprived  of  its  vitality,  as  it  may  be  by  the  action 
of  caustic,  fire,  or  intense  cold,  the  vessels  which 
conveyed  nourishment  to  the  bone  are  destroyed, 
and  the  death  and  exfoliation  of  the  denuded  por- 
tion of  the  bone  are  inevitable.    But,  if  the  de- 
tachment of  the  periosteum  be  not  extensive,  the 
patient  young  and  healthy,  and  the  treatment  cal- 
culated to  prevent  inflammation,  and  preserve  un- 
injured the  vessels  distributed  to  the  bone,  hopes 
may  be  entertained,  that  no  part  of  it  will  die, 
but  that  granulations  will  very  soon  arise  from  its 
surface,  being  adherent  to  it  as  the  periosteum  was, 
and  that  they  will  grow  to,  and  cicatrize  with  the 
surrounding  parts.     VVeidmann  has  explained, 
that  the  fact  of  bones  not  always  exfoliating  when 
deprived  of  the  periosteum,  which  is  a  point  ot 
practical  importance  in  the  treatment  of  wounds, 
was  inculcated  by  Felix  Wurtz,  Ca:sar  Magastus, 
and  Belloste,  at  a  time  when  the  contrary  opinion 
prevailed.    Weidmann  also  adverts  to  his  own 
experience  and  to  the  experiments  of  Tenon,  in 
further  proof  of  the  preceding  fact.    {Mevi.  de 
l' Acad,  des  Sciences,  \lb^,-9.''^'t'^-)     ,    .    .  . 

On  the  other  hand,  when  the  detached  piece  ol 
the  periosteum  is  large;  when  the  bone  itself  is 
contused;  or  when  it  has  been  long  exposed  to  the 
air;  when  the  inflammation  is  violent  and  extensive; 
when  the  patient  is  old,  decrepit,  or  of  bad  consti- 
tution; and,  more  especially,  when  improper  appli- 
cations are  used,  necrosis  cannot  be  avoided. 
An  internal  necrosis,  adecting  the  spongy  tex- 


ture of  bones,  generally  arises  from  constitutional 
causes-  thou"h  sometimes  an  external  cause,  which 
seems  to  affect  only  the  surface  of  a  bone,  extends 
its  action  to  the  interior,  so  as  to  destroy  the  me- 
dullary  membrane,  and   produce   an  internal 

necrosis.  ,     ,     ,  i. 

In  external  injuries  of  the  head,  where  the  peri- 
cranium is  lacerated,  contused,  or  otherwise  hurt, 
or  where  the  outer  table,  or  the  diploeof  the  skull, 
is  injured,  the  inflammation  frequently  extends  to 
the  inner  table,  and  the  dura  mater  Ijecomes  de- 
tached. Hence,  a  collection  of  matter  forms, 
which  raav  occasion  many  bad  symptoms,  aud 
even  death  itself  ;  or,  if  the  patient  survive,  ex- 
foliation of  part  of  both  tables  of  the  skull  is  the 
consequence.  (See  PoK's  Chir.  Works,  Lond. 
1779,  vol,  i.  p.  32.) 

The  same  thing  may  occur  in  other  bones,  as 
well  as  in  those  of  the  cranium.  Bromfield  had 
an  opportunity  of  seeing  a  necrosis  of  the  spongy 
tissue  of  the  upper  and  internal  part  of  the  tibia, 
brought  on  by  the  improper  mode  in  which  an 
issue  was  dressed.  In  order  to  keep  the  peas  from 
slippin"-  out  of  their  places,  a  compress  with  a 
shilling  in  it,  and  a  tight  bandage  were  applied  ; 
but  the  part  was  attacked  with  excruciating  pain, 
and  the  spongy  texture  of  the  tibia  in  the  vicinity 
became  affected  with  necrosis.    {Chir.  Ohs.  and 

Cases,  vol.  ii.  p.  9.) 

This  circumstance,  as  Weidmann  observes,_ouglit 
not  to  surprise  us :  as  numerous  vessels  quit  the 
periosteum  to  descend  into  the  substance  of  the 
bone,  to  ramify  on  the  medullary  cells  themsdves, 
and  freely  anastomose  there,  it  cannot  be  diflicult 
to  conceive  how  inflammation,  which  is  at  first 
confined  to  the  outside  of  the  bone,  may  (through 
the  medium  of  the  vessels,  which  serve  as  con- 
ductors to  it)  penetrate  more  deeply,  and  extend 
its  ravages  in  every  direction. 

As  a  general  rule  (Mr.  Stanley  observes)  when 
the  walls  of  a  cylindrical  bone  perish  in  their 
whole  extent,  the  medullary  texture  suffers  with 
them  ;  but  he  met  with  one  remarkable  exception, 
in  which,  in  consequence  of  the  application  of  nitric 
acid  to  a  phagedenic  ulcer  of  the  leg,  the  whole  of 
the  periosteum  of  the  tibia  became  inflamed  the 
walls  of  the  bone  perished  ;  yet  the  medullary 
texture  remained  entire  and  with  its  vitality  un- 
impaired {loo.  cit.  p.  82). 

fThe  medullary  membrane  performs  the  same 
functions  with  respect  to  the  internal  lamolhe  of 
the  bone,  that  the  periosteum  does  to  the  external; 
when,  therefore,  inflammation  is  excited  in  it, 
whetlier  by  disease  or  injury,  necrosis  of  the  ayers 
which  form  the  walls  of  the  medullary  canal  will 
occur,  giving  rise  to  the  severe  symptoms  hereafter 
mentioned  as  distinguishing  an  internal  necrosis. 
Operations  upon  the  bones,  amputations,  and  fivac- 
tures  may  cause  this  :  it  may  follow  a  violen  co  - 
ussion,  as  from  a  fall,  a  blow  from  a 
&c.,  by  which  the  membrane  ,s  detached  fiom  its 
connexions,  and  death  of  that  part  of  the  bone 
a    s  Xe    Suppuration  of  the  medullary  texture 
eie  ^.m  %  of  these  causes,  and  is  attended 
bv  very  grave  local  and  constitution.il  results. J_ 
'^B  I'ne'crosis  may  proceed  from  a-ther  de-np 
tiou  of  causes,  which  are  of  a  >'"'^''"^,^"^^ 
ua-e.    In  fevers  of  ^^^^ 
^Se:SS=t  Scrofiila  syphi- 
rrli^'matism,  and  scurvy,  also  frequently  pro- 
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iliico  sucli  mischief  in  the  bones  as  terminates  in 
necrosis. 

[When  this  disease  is  the  result  of  scrofula,  the 
cancellated  texture  of  bone  is  its  usual  seat.  In 
syphilis  the  compact  tissue  is  mostly  affected,  and 
especially  in  those  bones  which  are  superficial  and 
thinly  covered  by  integuments  or  mucous  mem- 
brane.   Rlieumatism  is  not  an  infrequent  cause; 
the  tendency  of  this  disease  being  to  attack  the 
fibrous  tissues,  the  periosteum  occasionally  suffers, 
and  either  the  inflammatory  action  extends  to  the 
bone,  or  its  nutrition  is  interfered  with.  ( Slanleij,  op. 
cil.  p.  77.  Paih,  Soc.  Trmis.  vol.  xiii.  pp.  isn,  207.) 
Necrosis  in  scurvy  generally  occurs  in  the  lower 
jaw,  but,  in  advanced  cases,  other  bones  have  been 
found  affected.] 

It  has  been  already  noticed  that  mercury  may  itself 
give  rise  to  the  disorder,  especiallv  in  the  lower  jaw- 
bone. (See  Mbn.  dc  L'Acud.  do  Chir.  t.  v.  p.  350. 
4to.)  This  happens  either  in  consequence  of  mercury 
having  been  introduced  too  quickly  into  the  sys- 
tem, or  because  the  patient  exposes  himself  to  cold, 
or  deviates  in  some  other  respect  from  a  proper 
regimen,  whilst  undergoing  a  course  of  treatment 
by  that  drug. 

Certain  necroses  of  the  jaw  appear  also  to  have 
been  caused  by  blows,  and  the  application  of  acrid 
substances  to  carious  teeth,  or  morbid  growths 
from  the  gums. 

_   [But  a  very  peculiar  cause  of  necrosis  in  the  jaws 
IS  ttiat  produced  by  the  action  of  phosphorus,  in 
tliose  who  are  continuously  exposed  to  its  fumes 
as  m  lucifer-match  makers.    This  form  of  necrosis 
was  first  observed  by  Lorindser,  of  Vienna,  who 
published  a  memoir  upon  it.    Heyfelder,  of  Erlan- 
gen  has  specially  described  the  disease  from  cases 
lie  had  seen  amongst  this  class  of  workpeople  at 
^ ''""^^burg.    {Arch.  Gen.  de  Med.  Oct.  1  845,  p. 
-04.)  Bibra  has  collected  over  SO  cases  of  it,  and 
tias  analyzed  the  diseased  bones,  and  found  "the 
organic  and  fatty  substances  in  greater  proportion 
ttian  was  the  case  in  the  healthy  condition."  The 
lower  jaw  is  most  frequently  affected,  but  the 
upper  IS  often  attacked  :  both  jaws  were  implicated 
in  5  cases  out  of  the  5 1  recorded  by  Bibra  and  Geist. 
{Unt.  and  For.  Med.  Chir.  Rev.  April  1840.)  The 
subjects  of  this  disorder  are  generally  from  20  to 
oO  years  of  age.  The  disease  commences  with  deep- 
seated  pain  in  the  face,  very  similar  to  that  of  tooth- 
aclie :  the  gums  become  spongy,  and  swell ;  the  teeth 
more  particularly  the  molars,  loosen  and  ultimately 
fall  out  ,•  great  swelling  of  the  cheek  occurs,  with 
much  inflammation;  abicesses  form  and  burst,  dis- 
charging very  fcetid  matter,  and  leaving  fistulous 
openings  which  lead  down  to  bare  bone  ;  the  general 
health  IS  usiiallymuch  impaired.  The  bone  when  re- 
moved often  presents  a  dead  grey  worm-eaten  ap- 
pearance,  similar  to  a  piece  of  pumice  stone,  caused 
oy  the  deposition  upon  its  surface  of  an  ill-forined 
osseous  material :  at  other  times,  this  incrustation 
does  not  exist,  but  the  sequestrum  will  be  found 
embedded  ,n  a  mass  of  ossifying  exudation,  which 
g  ves  rise  to  great  swelling  of  the  face.  No  Attempt 
at  reproduction  has  ever  been  observed  forX 
iipper  jaw,  and  it  is  commonly  very  imperfect  for 
he  lower;  whilst,  according  to  Mr.  Salter,  even 
the  scanty  repair  met  with  in  these  cases  is  not 
permanent,  the  new  bone  becoming  gradually  ab 
sorbed.    {Holmes'  System  of  Sur(jcry,  vol  iv  ) 

No  other  bono  is  affected  by  this  disease-  nt- 
cordmg  to  M.  Strohl  (fc.  Mid,  do  Strasbourg), 
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the  vapour  of  the  phosphorus  derives  oxygen  from 
the  air,  and  becomes  converted  in  J  A„J!.i:  • 
acid:  this  causes  softening  of  he    "m°  t   I  T 
teeth,  and  so  extends  to  tL  alveXp^^Srwh  c',! 
IS  the  part  of  the  bone  usually  implicated  Tt  |  ' 
been  stated  that  the  disease  only  occurs  in  those 
whose  teeth  are  carious,  and  that  the  phosphoric 
vapour  reaches  the  sockets  through  their  medium  1 
It  was  formerly  supposed,  that  purulent  mattei 
collected  near  a  bone,  might  in  time  become  acri- 
monious, corrode  it,  and  produce  necrosis.  Hence 
It  was  a  rule  to  open  such  an  abscess  as  soon  as  its 
existence  was  known.   But,  Weidmann  questions, 
whether  there  was  any  real  necessity  for  this  prac- 
tice.   No  doubt,  says  he,  the  preceding  erroneous 
opmion  arose  from  the  circumstance  of  the  bones 
being  often  found  bare,  carious,  or  even  affected 
with  necrosis,  when  abscesses  were  near  them- 
but  this  happens  because  the  inflammation,  which 
caused  the  suppuration,  had  also  extended  its  effects 
to  the  periosteum  and  bone.    He  affirms  that  he 
has  witnessed  ulcers,  in  which  the  surface  of  bones 
bare  and  uncovered  by  the  periosteum,  lay  bathed 
m  pus  for  a  very  considerable  time;  yet,  beinir 
dressed  with  a  mild  ointment,  they  continued  en- 
tire, granulations  grew  from  them,  and  cicatrization 
followed.    He  had  also  in  his  possession  portions 
ot  bones,  aficcted  with  necrosis,  which  had  lain  for 
years  in  pus :  still  their  surface  was  smooth,  and  pre- 
sented no  marks  of  erosion.  If  then  these  pieces  of 
bone  underwent  no  alteration,  how  much  less  likely 
to  do  so  are  bones,  which  are  endued  with  life  ' 
But  though  Weidmann  wisely  rejects  the  doc- 
trine that  pus  IS  capable  of  destroying  the  peri- 
osteum and  bones  by  any  corrosive  qualities,  he 
acknowledges  his  belief,  that  the  matter  cf  an 
abscess  may  by  its  quantity  compress  and  inflame 
the  adjacent  parts,  and  occasion  their  removal  bv 
the  absorbents.    While  the  periosteum  intervenes 
between  an  abscess  and  the  bone,  he  does  not  see 
how  the  latter  can  be  hurt  by  the  pus  ;  but,  when 
the  abscess  is  copious  and  lodged  between  that 
membrane  and  the  bone,  the  vessels  passing  from 
the  former  will  be  destroyed,  and  either  caries  or 
necrosis  ensue. 

The  inflammation,  arising  from  the  causes  which 
excite  necrosis,  may  be  acute  or  chronic.    It  is 
chronic,  when  it  begins  and  passes  through  its  dif- 
ferent stages  slowly,  and  when  the  mildness  of  the 
symptoms  may  lead  us  to  mistake  the  nature  of 
the  case.  This  sort  of. inflammation  chiefly  happens 
m  debilitated  constitutions,  and  originates  from 
some  chronic  cause,  such  as  scrofula,  syphilis,  and 
scurvy.    But,  when  necrosis  attacks  the  interior 
of  the  bone,  and  the  disease  occurs  in  a  strong, 
irritable,  plethoric  subject,  inflammation  is  imme- 
diately kindled,  attended  with  most  acute  symp- 
toms, severe  pain,  considerable  fever,  restlessness, 
delirium,  &.c.    Chronic  inflammation  is  more  sup- 
portable, but  its  duration  is  longer :  acute  in- 
flammation is  more  afllicting,  but  sooner  comes  to 
a  crisis. 

The  part,  in  which  a  necrosis  is  situated,  ig 
afl^ected  with  swelling.  What  has  been  observed, 
respecting  the  inflammation,  is  also  applicable  to 
this  tumour,  which  most  frequently  forms  gradually 
but  sometimes  with  great  rapidity.  In  the  first 
case,  the  accompanying  pain  is  dull  and  inconsider- 
able; in  the  second,  it  is  violent.  The  swelling  has 
not,  like  that  of  abscesses,  an  elevated  apex.  On 
the  contrary,  it  is  so  widely  dilfuscd,  tiiat  the 'limits 
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which  circumscribe  it  can  hardly  be  distinguished. 
This  diffusion  of  the  swelling  is  the  greater,  in  pro- 
portion as  the  diseased  bone  is  more  deeply  buried 
in  soft  parts :  it  may  extend  along  the  course  of 
the  affected  bone,  or  even  over  the  whole  limb. 
The  swelling  comes  on  at  the  very  beginning  of 
the  disorder,  and  continues  to  increase,  until  the 
matter  which  it  contains  finds  its  way  out,  when 
the  evacuation  is  followed  by  a  partial  subsidence 
of  the  tumour.    The  swelling  is  sometimes  also 
combined  with  oedema,  especially  in  persons  whose 
constitutions  have  been  impaired  by  the  severity 
of  the  disease,  the  violence  of  their  sufferhigs,  and 
the  long  and  profuse  discharge. 

When  the  inflammation  is  acute,  purulent  matter 
of  good  quality  soon  collects  in  the  vicinity  of  the 
necrosis.  In  the  contrary  case,  the  pus  forms  slowly, 
and  is  thinner  and  less  healthy. 

The  abscess  which  accompanies  a  necrosis 
naturally  soon  bursts  when  it  arises  from  intense 
inflammation,  and  is  situated  near  the  skin,  which 
is  itself  inflamed.  But,  when  the  bone  is  sur- 
rounded by  a  great  thickness  of  soft  parts,  and  the 
inflammation  is  chronic,  the  quantity  of  matter 
daily  increases,  the  cavity  which  it  occupies  be- 
comes larger  and  larger,  and  considerable  pressure 
is  made  by  the  abscess  on  every  side.  The  bones 
and  tendinous  expansions  resist  for  a  long  while 
the  progress  of  the  matter;  but  the  cellular  tissue 
yields  and  sinuses  form,  which  sometimes  run  to 
a  great  distance  from  the  seat  of  the  disease,  espe- 
cially when  the  abscess  lies  under  a  fascia.  _ 

It  was  formerly  supposed,  that,  in  necrosis,  the 
matter  was  invariably  sanious,  acrid,  and  fetid, 
but  Weidmann  has  exposed  the  error  of  _  this 
opinion.     He  had  often  seen  abscesses,  arising 
from  necrosis,  discharge  a  whitish,  inodorous,  thick 
pus,  absolutely  devoid  of  any  bad  quality  whatso 
ever.  He  had  particularly  met  with  this  m  patients, 
whose  necroses  proceeded  from  an  external  cause, 
or  an  internal  one  of  a  slight  nature,  and  whose 
health  was  generally  good.    (De  Necrosi  Osstum, 
p  16.)    If,  says  the  same  excellent  writer,  we 
sometimes  find  in  practice  the  matter  dark-coloured 
and  fetid,  we  must  not  ascribe  it  to  the  affection 
of  the  bone,  but  to  the  weakness  and  bad  state  of 
the  patient's  health.  Under  the  same  circumstances, 
common  sores  of  the  soft  parts  would  also  discharge 
pus  of  a  bad  quality.  . 

[After  the  abscesses  have  been  discharging  tor 
some  time,  they  begin  to  contract,  become  lined 
with  a  thin  smooth  membrane,  and  show  no  dis- 
position to  close,  forming  sinuses;  they  then  receive 
the  appellation  of fsiulce.  The  dead  pieces  of  bone, 
whether  loose  or  adherent,  act  as  foreign  bodies, 
and  prevent  the  cicatrization  of  these  openings,  as 
also  does  the  pus,  which  is  formed  during  the  pro- 
gress of  the  disease,  and  is  discharged  through  them. 
Sometimes  these  fistulous  sinuses,  if  very  extensive, 
will  not  heal,  although  the  necrosed  bone  has  come 
away,  because  the  amount  of  secretion  from  the 
membrane  lining  their  surfaces  is  so  great  as  to 
prevent  contact  of  their  walls,  and  adhesion  there- 
fore cannot  take  place.] 

The  fistula;  vary  in  number;  but,  they  are  fewer 
in  proportion  as  the  disease  is  slighter.  In  an  ex- 
tensive necrosis,  several  of  these  openings  are  seen, 
either  near  together,  or  separated  by  considerable 
spaces;  and,  wlien  the  necrosis  affects  tlie  whoL 
circumferenoe  of  the  bone,  the  fistulas  in  the  integu- 
ments occur  on  every  side  of  the  limb. 


The  inflammatory  fever,  which  always  attends 

a  severe  case  of  necrosis,  and  is  sometimes  accom- 
panied with  exceedingly  violent  symptoms,  usually 
abates  when  matter  is  formed,  and  the  patient  is 
then  subject  to  another  fever  of  a  low  hectic  type. 
This  takes  place  in  the  decline  of  the  disease,  is 
the  effect  of  the  long  continued  profuse  suppuration, 
gradually  reduces  the  patient,  and  at  length,  in  the 
more  severe  cases,  will  bring  him  to  the  grave, 
unless  the  timely  removal  of  the  sequestrum  be 
effected  either  by  nature  or  art. 

Let  us  next  endeavour  to  trace  the  signs,  by 
which  we  may  not  only  ascertain  the  presence  of 
the  disease,  but  its  modifications. 

In  the  first  place,  we  should  make  ourselves 
acquainted  with  every  thing,  which  may  have 
predisposed  to  the  disorder;  as  for  instance,  what 
accidental  circumstances  have  occurred,  and 
what  symptoms  followed  them.  We  should  also 
inquire  into  any  previous  treatment,  which  may 
have  been  adopted;  for,  as  Weidmann  truly  re- 
marks, injudicious  remedies  have  caused  many 
a  necrosis,  that  would  not  have  occurred  at  all, 
if  the  case  had  been  properly  treated,  or  confided 
to  nature. 

The  kind  of  inflammation,  with  which  the  dis- 
ease commences,  may  afford  grounds  for  suspecting 
that  necrosis  will  happen:  it  is  generally  slow  and 
deeply  seated,  passing  through  its  stages  tardily, 
whilst  the  attendant  symptoms  are  severe.  The 
skin  retains  its  natural  colour  along  while;  but, 
at  length,  exhibits  a  reddish  or  livid  discoloration. 
The  matter  does  not  reach  the  skin,  till  a  varying, 
though  often  a  long  time  has  elapsed,  and  when 
the  abscess  bursts,'the  inflammatory  symptoms  are 
slow  in  subsiding.'  When  the  inflammation  is 
acute,  the  patient  suffers  intolerable  pain  for  a 
considerable  period. 

There  are  also  other  symptoms  of  a  necrosis; 
viz.  the  swelling  which  accompanies  the  inflam- 
mation, is  situated  along  the  course  of  the  bone, 
or  rather  the  bone  is  included  in  the  tumour,  so 
that  its  outline  cannot  be  defined  :  the  swelling  is 
at  the  same  time  very  difiiised,  the  matter  lies 
deeply,  and  can  only  be  felt  in  an  obscure  way : 
the  tissues  covering  it  are  soft  and  quaggy  the 
skin  is  often  oedematous.  The  fistulous  openings, 
beneath  which  a  necrosis  is  situated,  discharge  a 
large  quantity  of  matter  ;  their  edges  are  hard 
and  bent  inward  ;  they  are  surrounded  by  granu- 
lations which  are  either  yellowish  and  pale,  or  else 
of  an  intense  red  colour;  these  are  generally  large 
and  flabby,  though  not  very  sensitive;  sometimes, 
liowever,  they  are  extremely  painful,  and  will 
bleed  on  the  slightest  touch. 

[These  pale  fungous  granulations,  around  the 
margin  of  a  fistula,  are  highly  characteristic  of  the 
presence  of  diseased  bone.  Sometimes  the  integu- 
ments over  a  necrosed  bone  will  perish  from  the 
violence  of  the  inflammatory  action,  leaving  an 
unhealthy  ulcer,  which  dischiirgcs  freely  a  thin  ill- 
formed  pus,  is  often  very  sensitive,  and  does  not 
heal  until  the  dead  bone  is  removed.] 

If  the  patient's  general  health  be  good,  the  sup- 
puration from  the  fistula;  and  ulcers,  situated  over 
diseased  bones,  continues  white  and  laudable;  but 
it  deviates  from  these  properties,  in  proportion  as 
the  health  becomes  impaired.  _  ,  ,  ,^  .1,, 
Neither  is  the  black  colour,  imparted  to  the 
dressings  of  ulcers,  a  circumstance,  which  necessa- 
rily indicates  the  existence  of  necrosis;  for  it  may 
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occur,  when  the  bone  is  sound,  and  may  not  happen 
when  the  bone  is  affected. 

None  of  the  preceding  symptoms  convey  such  in- 
formation, as  to  leave  no  doubt  of  the  positive  exist- 
ence of  necrosis.  The  touch  is  the  only  thing,  which 
can  give  ns  this  knowledge,  in  those  cases  where  the 
bone  is  not  too  deeply  situated,the  sinuses  not  tor- 
tuous, or  obstructed  with  fungous  growths. 

When  the  fistulous  openings  are  large,  the  finger 
may  be  introduced.  If  in  this  way  the  bone  can  be 
felt  to  be  extensively  uncovered  by  the  periosteum, 
the  surgeon  may  conclude,  that  all  such  portion  of 
the  bone  has  perished.  He  may  be  still  more 
certain  of  the  fact,  when  he  finds  the  edges  of  the 
denuded  bone  imequal  and  rough. 

The  examinations,  made  directly  with  the  finger, 
give  the  most  correct  and  exact  information  of  the 
state  of  the  bone;  but  the  orifices  of  the  shrases  are 
sometimes  so  small,  that  the  finger  cannot  be  intro- 
duced without  causing  great  pain.  A  probe  must 
then  be  used  for  the  purpose  of  ascertaining  the 
extent  of  the  denudation  of  the  bone;  whether  its 
edges  are  rough;  whether  the  dead  portion  is  loose, 
and  likely  to  separate  soon. 

Sometimes  the  dead  fragment  of  bone,  called  the 
sequestrum,  protrudes  from  the  ulcer  or  is  visible 
on  separating  its  edges.  When  it  is  black,  there 
cannot  be  a  doubt  of  its  being  actually  dead;  but, 
on  the  other  hand,  when  its  whiteness  is  increased, 
the  diagnosis  is  difficult,  because  bones  being  na- 
turally white,  much  experience  is  necessary  to  be 
able  to  judge  whether  they  are  so  in  excess. 

It  merits  attention,  also,  that  the  black  colour 
of  the  bone  is  not  owing  to  the  necrosis  itself,  but 
seems  rather  to  depend  upon  the  fragment  having 
been  exposed  to  the  air.  In  fact,  dead  pieces  of 
bone  with  which  the  air  comes  into  contact, 
often  turn  black,  while  those,  which  are  covered 
with  matter,  retain  their  whiteness.  The  cylin- 
drical portion  of  a  humerus,  which  was  almost 
totally  affected  with  necrosis,  was  universally 
black  at  the  part,  which  protruded  through  the 
flesh  ;  but  the  rest,  which  lay  under  the  integu- 
ments, was  white.  ( Weidmann  de  Nccrosi  Ossiwn, 
p.  19.  ettab.  9.  fig.  1.) 

[When  the  vascular  supply  to  a  bone  is  suddenly 
and  completely  arrested,  so  that  it  dies  rapidly, 
the  dead_  part  presents  a  white,  or  pale  yellow 
colour,  without  any  apparent  change  in  its  struc- 
ture ;  but  if  the  stoppage  of  the  circulation  be  slow 
and  gradual,  the  necrosed  portion  is  of  a  brown  or 
black  colour;  this  is  owing  to  the  presence  of  de- 
composed blood  within  it,  which  has  stained  its 
whole  thickness,  and,  in  this  case,  the  bone  is  often 
softer  than  usual.  When  discoloration  results 
from  exposure  to  the  air,  it  does  not  extend  deeper 
than  the  surface.] 

If  the  early  symptoms  of  the  disease  are  mild, 
the  surgeon  may  infer,  that  it  is  only  a  superficial 
portion  of  the  bone,  which  is  about  to  bo  separated. 
But  this  judgment  will  bo  more  certain,  if  con- 
firmed by  examination  witli  tiie  finger,  or  probe  • 
or  il  the  swelling,  which  occurred  in  the  becinninff" 
has  n<,t  spread  beyond  the  affected  point,  and  if 
the  pain  affects  only  the  outer  part  of  the  bono  In 
a  case  of  this  sort,  there  is  also  great  probability 
that  the  dead  bone  will  bo  separated  within  a 
moderate  time. 

It  is  also  of  importance  to  ascertain  the  exist- 
ence of  an  internal  necrosis,  and  to  learn  whether 
»t  18  situated  in  the  spongy  substance,  or  in  that 
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part  of  the  bone  which  forms  the  wall  of  the  me- 
du  lary  canal  ;  whether  it  affects  only  a  portion,  or 
extends  to  the  whole  body  of  the  bone.  When 
there  is  an  internal  necrosis,  says  Weidmann,  the 
disease  is  generally  more  aggravated,  and  of  longer 
duration;  and  in  the  first  stage,  the  patient  is 
affected  with  severe  symptoms,  intolerable  pain, 
loss  of  rest,  a  great  deal  of  fever,  profuse  perspira- 
tions, and  such  disorder  of  the  system  as  may  prove 
fatal,  unless  the  patient  be  young  and  strong. 
The  hard  swelling,  which  was  observable  at  the 
commencement  of  the  disease,  increases  but  slowlj', 
and  extends  very  gradually  over  the  circumference' 
of  the  limb,  while  the  skin  j^et  remains  free  from 
redness  and  tension.    If  the  pari  be  soiiuwliat 
yougUy  handled,  the  pain,  tvhich  is  fixed  in  the  hone, 
IS  not  rendered  more  acute,  as  ivould  happen,  ivere 
the  case  an  external  injlammation.    In  this  suffer- 
ing condition,  the  patient  continues  a  good  while, 
before  the  escape  of  matter  brings  a  degree  of  re- 
lief.   When  the  pus  is  formed,  it  spreads  through 
the  adjacent  cellular  tissue,  amongst  the  muscles 
and  other  parts,  and  generally  finds  its  way  to  the 
surface,  after  a  considerable  time,  by  several  open- 
ings, which  may  be  very  distant  from  the  main 
collection  of  matter,  as  also  from  each  other,  some- 
times in  diametrically  opposite  situations.  The 
evacuation  of  the  pus,  however,  does  not  produce 
any  material  subsidence  of  the  swelling.    The  pus 
is  of  good  quality,  and  issues  in  large  quantities 
from  the  ulcerated  apertures,  the  quantity,  however, 
not  heing  increased  ivhen  pressure  is  made.    If  some 
of  the  openings  heal,  others  are  formed  ;  but  in 
general,  the  edges  become  callous,  and  have  no  dis- 
position to  cicatrize.    When  the  case  presents  the 
foregoing  symptoms,  and  the  weakened  limb  can 
neither  bear  the  action  of  the  muscles,  nor  the 
weight  of  the  body  (and  by  either  of  these  causes 
Its  shape  may  become  altered),  the  surgeon  may 
conclude  that  the  disease  is  an  internal  necrosis. 
But,  in  order  to  avoid  mistake,  he  should  introduce 
into  the^  sinuses  a  probe,  which,  passing  through 
tlie  openings  in  the  adjacent  bone,  will  touch  the 
dead  piece  which  it  contains,  and  which  will  some- 
times be  even  distinguished  to  be  loose  and  move- 
able.   The  extent  of  the  sequestrum  must  he  judged 
of,  hy  the  extent  of  the  sivelling,  and  the  distances, 
between  the  apertures  in  the  bony  shell,  tvMvh  inchides 
the  sequestrum. 

[Troja,  David,  Bichat,  and  others,  have  stated 
that  disease  of  the  medullary  membrane  always 
produces  necrosis  of  the  whole  thickness  of  the 
bono  :  that  such  is  not  invariably  the  case  has  long 
been  shown,  but  it  should  be  borne  in  mind  that 
when  necrosis  arises  from  some  affection  of  the 
medullary  tissue,  the  internal  lamellffi  of  the  bone 
usually  perish  to  a  very  considerable  extent.] 

The  surgeon  should  also  endeavour  to  ascer- 
tain with  the  probe,  whether  there  is  only  a  single 
sequestrum,  or  several.  When  there  are  several, 
they  may  be  felt  with  the  probe  in  different 
phices,  down  to  which  this  instrument  is  passed, 
and  the  removal  of  one,  or  two  of  the  fragments, 
is  not  followed  by  a  cure.  It  ought  to  be  remem- 
bered, however,  that  this  same  fragment  may  be 
touched  by  the  probe  in  several  din'erent  places 
when  it  is  very  extensive.  If  there  are  several 
dead  pieces  of  bone,  situated  at  a  distance  from 
each  other,  each  of  them  is  generally  accompanied 
with  a  distinct  swelling  and  sinuses.  Frequently 
these  fragments  are  so  concealed  by  new  bone,  or 
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by  gratmlatioiis,  that  tliey  cannot  be  foU  with  a 
probe  ;  but,  their  existence  may  then  be  suspected 
from  the  fistula;  not  healing,  which  can  be  ascribed 
to  nothing  else. 

It  is  also  necessary  to  distinguish  with  the 
greatest  attention  the  different  stages  of  the  dis- 
ease. The^'/-si  stafje  may  be  considered  as  exist- 
ing, when  the  attack  is  yet  recent,  and  the  inflam- 
mation and  its  concomitant  symptoms,  the  pain, 
swelling,  and  symptomatic  fever,  prevail  in  a  high 
deirree,  and  no  suppuration  has  taken  place,  or  at 
]ea°st  no  discharge  of  matter.  The  second  period, 
in  which  the  dead  bone  is  undergoing  the  process 
of  separation,  is  indicated  by  a  diminution  of  the 
inflammation,  a  partial  subsidence  of  the  swelling, 
and  the  discharge  of  purulent  matter.  When  a 
probe  is  passed  into  the  sinuses,  the  bone  is  felt 
bare  and  dry,  and,  towards  the  limits  of  the 
swelling  it  is"  rough,  where,  as  will  be  afterwards 
noticed,  an  excavation  is  formed.  Every  part  of 
the  bone,  however,  which  is  to  be  detached,  still 
continues  adherent  to  the  rest  of  the  living  bone. 
At  length,  the  surgeon  knows,  that  the  disease 
has  reached  its  last  stage,  or  that  in  which  the  dead 
portion  of  bone  is  entirely  separated,  when  suffi- 
cient time  for  the  completion  oC  this  separation 
has  transpired,  and  when  the  dead  bone  can  be 
distinguished  with  the  finger,  probe,  or  even  the 
eye,  to  be  loose  and  free  from  all  connexions. 

Although  a  necrosis  must  generally  be  classed 
with  diseases  which  are  serious  and  of  long  dura- 
tion, yet  the  character  of  the  disorder  is  not  es- 
sentially bad,  since  it  is  often  cured  by  nature,  or 
with  the  assistance  of  surgery.  Confident  hopes 
of  a  cure  may  be  entertained  when  the  necrosis  is 
confined  to  the  external  part  of  a  bone  ;  when  it 
is  simple  and  of  moderate  extent  ;  when  it  is  not 
situated  near  any  organ,  that  may  be  injured  by 
it  ;  and  when  it  proceeds  from  an  external  cause, 
and  the  general  health  is  good.  On  the  contrary, 
the  cure  is  difficult  and  the  prognosis  doubtful, 
when  the  disease  is  extensive  and  complicated 
with  other  affections,  either  of  the  same,  or  differ- 
ent bones  ;  when  it  attacks  bones,  which  are  of 
high  importance  on  account  of  their  functions,  or 
situation  ;  when  it  is  situated  in  the  interior  of  the 
bone,  affects  several  parts  of  it,  or  implicates  a 
large  joint  ;  when  .it  arises  from  an  internal  cause 
of  constitutional  origin  ;  when  the  patient  is  weak- 
ened by  age,  or  disease  ;  and  especially  when  the 
sinuses  extend  into  the  neighbouring  articulations. 


the  constitutional  irritation  and  inflammatory  symp- 
toms are  generally  moderate.  Nor  is  this  state  of 
tranquillity  disturbed  till  the  sequestrum,  in  mak- 
ing its  way  outward,  again  produces  irritation.  At 
thts  second  period  of  urgency,  extensive  inflamma- 
tion may  arise,  ulceration  spread  widely  over  the 
limb,  assume  an  unhealthy  appearance,  violent 
fever  succeed,  and  the  patient  either  perish  or  sink 
into  a  state,  in  which  he  must  consent  to  an  oper- 
ation, as  the  only  means  of  saving  his  life.  This 
is  the  last  crisis  of  imminent  danger  ;  but  in  general 
it  less  imperils  life  than  when  the  inflammation 
occurs  in  the  earliest  stage  of  necrosis.  {Russell, 
Practical  Essay  on  Necrosis.) 

In  the  treatment  of  necrosis,  the  first  object  of 
the  surgeon  should  be  to  aid  nature  in  her  endea- 
vours to  effect  a  cure,  and  not  to  disturb  her  opera- 
tions by  any  superfluous  or  unseasonable  interfer- 
ence. The  second  should  be  to  assist  her  sometimes 
by  operative  proceedings,  when  she  cannot  by  her- 
self accomplish  what  is  n'ecessarj'.  But  in  order 
not  to  attempt  anything  wrong,  it  must  be  cor- 
rectly understood  what  nature  does  in  this  disease; 
what  she  has  in  her  power  to  perform  ;  what  she 
cannot  accomplish  at  all,  or  not  with  any  degree  of 
certainty  :  and,  lastly,  the  circumstances  in  which 
she  may  err,  and  endanger  the  patient's  life. 

"When  a  portion  of  bone  dies,  nature  uses  all  her 
endeavours  to  bring  about  its  separation  from 
the  part  of  the  bone,  which  still  remains  alive. 
Surgeons  have  denominated  this  process,  which 


{Weidmann  de  Nccrosi  Ossium,  Tp.  22.) 

[The  period  required  to  effect  a  recovery  in  these 
cases  varies  very  considerably,  but  the  process  of 
cure  generally  takes  place  more  rapidly  in  the 
lower  jaw  than  in  any  other  bone  of  the  body.] 

Mr.  Russell  has  never  known  a  necrosis  of  the 
tibia  get  well  in  less  than  a  year  ;  but,  in  general, 
the  case  is  protracted  to  a  much  greater  length  of 
time.  Here,  however,  much  will  depend  upon 
what  can  be  done  by  the  surgeon  for  the  removal 
of  the  dead  portion  of  bone. 

Necrosis  of  the  lower  jaw  and  clavicle  rarely 
or  never  proves  fatal  ;  that  of  the  lower  extremi- 
ties is  far  more  formidable,  but  seldom  destroys  life; 
when  death' occurs  it  is  either  from  the  violence 
of  the  first  inflammatory  symptoms,  or  from  the 
profuse  suppuration  followed  by  hectic  fever,  which 
sometimes  proves  incurable,  unless  its  local  cause  be 
removed  by  timely  recourse  to  amputation.  When 
the  violence  of  the  first  stage,  however,  has  abated, 


resembles  the  separation  of  the  soft  parts  aft'ected 
with  sphacelus  from  the  living,  exfoliation,  (see 
this  word.)  The  exfoliation  of  bone,  however, 
proceeds  much  more  slowly  than  the  separation  of 
a  slough.  Exfoliations  are  not  completed  at  any 
regular  and  fixed  period  ;  of  they  proceed  most 
quickly  during  youth,  when  the  constitution  is 
usually  more  full  of  energy,  the  bones  more  vascu- 
lar, and  less  replete  with  solid  inorganic  earthy 
matter.  On  the  other  hand,  the  process  is  slower 
in  old  debilitated  subjects,  whose  vitality  is  less 
active.  A  thin  small  scale  of  bone  separates  sooner 
than  a  large  thick  portion  ;  and  the  most  tedious 
exfoliation  is  that  of  a  thick  bone,  from  which  a 
portion,  including  its  entire  diameter,  is  coming 
away.  The  separation  of  a  necrosis  takes  place 
more  expeditiously  in  bones  of  a  light  texture  than 
in  those  of  a  solid  structure  ;  and  sooner  in  the 
less  compact  part  of  bones,  such  as  the  epiphysis 
and  spongy  substance,  than  in  those  of  greater 

density.  . 

[When  necrosis  arises  from  syphilis,  scurvy,  &c. 
the  appropriate  remedies  for  these  diseases  must  bo 
administered,  to  assist  nature  in  her  endeavour  to 
cast  off  the  dead  bone  ;  since,  in  these  cases,  with- 
out the  aid  of  constitutional  treatment,  her  efforts 
are  generally  insufficient  to  accomplish  the  pro- 
cess, and  life  becomes  imperilled.] 

The  separation  happens  precisely  at  the  differ- 
ent points  where  the  living  and  dead  parts  of  the 
bone  come  into  contact;  and  it  is  obvious,  that  the 
particles  of  the  dead  bone  which  are  at  a  distance 
from  that  portion  which  retains  its  Yitalitj',  can- 
not be  acted  upon  by  it.  . 

A  variety  of  opinions  have  been  entertained 
concerning  the  means  employed  by  nature  m 
eftecting  this  separation.  Hippocrates  be  leveil, 
that  the  dead  part  teas  pushed  am'y  byajlcsh/  sub- 
stance  which  qrew  underneath  it.  (De  Cap  ]  uln. 
cap.  xxiv.)    Ludwig,  Aitken,  Bonn,  and  many 
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others  nilopted  tlie  same  iden.  (Soo  Adversaria 
Mai.  Pract.  vol.  iii.  p.  G3.  Si/slcmalio  Elements 
"J  Suryeiy, 'p.  287.  Thcsanr.  'Oss.  A/orb.  p.  ].) 
Van  Swieten  conceived  tliat  the  dead  part  was 
forced  away  by  the  incessant  beating  of  the  arte- 
ries. {Comment,  in  Apltor.  Boerhavii,  §  252.) 
M.  Fabre  ascribed  the  separation  to  the  extension 
and  expansion  of  the  vessels.  (Mem.  de  VAcad. 
de  C/iir.  t.  iv.  p.  9\.)  Others  supposed  that  tlie 
exfoliating  piece  of  bone  became  loosened  partly 
by  the  suppuration,  and  partly  by  the  rising  of  the 
neiv  granulations.    (See  B.  Bell  on  Ulcers.) 

As  Weidmaun  observes,  there  is  unquestionably 
a  reddish  Jleshi/  substance  formed  betivcen  the  dead 
and  living  bone,  and  which  Celsus  has  noticed 
under  the  appellation  of  caruncula.  {DeMedicina, 
lib.  viii.  cap.  3.)    But  it  would  be  erroneous  to  re- 
fer the  expulsion  of  the  dead  portion  of  bone  to  it, 
since  it  can  never  be  produced  before  a  change 
has  taken  place  in  the  structure  of  bone,  there 
being  in  fact  no  space  for  it  to  grow  in  ;  and  hence 
It  13  never  seen  before  the  disunion  of  the  parts  has 
considerably  advanced.    There  must  consequently 
be  some  other  power,  which  destroys  the  cohesion 
between  the  dead  and  living  bone,  and  produces 
the  groove  or  interspace,  in  which  the  soft  granu- 
lations arise.    Besides,  amongst  other  facts  proving 
the  falsity  of  the  idea  that  the  granulations  push 
oit  the  dead  bone,  Weidmann  particularly  adverts 
to  the  occasional  exfoliation  of  the  whole  circum- 
•  jerence  of  a  cylindrical  bone.    Here,  if  the  granu- 
lations had  the  power  of  causing  a  disunion  on  one 
•  side,  they  could  not  have  the  same  effect  on  the  od- 
posite_  one,  but  would  tend  to  make  the  contact 
more  intimate. 

[It  would  appear,  however,  that  the  granulations 
may  take  some  action  in  the  extrusion  of  the  dead 
bone  when  it  is  completely  detached  from  the  liv- 
ing, although  they  are  not  the  agents  by  which  the 
separation  is  effected.    {Stanlcij,  op.  cit.  p.  93.)] 

The  separation  cannot  take  place  by  the  pulsa- 
tion of  the  small  arteries,  nor  by  the  weak  expan- 
sive motion  of  the  vessels  of  the  bone.  Weidmann 
knows  not  what  motives  have  induced  certain 
w-nters  to  impute  the  result  to  suppuration,  and 
observes,  that  as  the  doctrine  is  not  founded  upon 
reasoning,  it  is  superfluous  to  offer  any  arguments 
against  it.    If  the  least  attention  be  paid  to  what 
nature  really  tries  and  accomplishes  in  this  opera- 
tion, nothing  will  be  more  manifest,  than  that 
It  IS  completed  in  a  very  different  manner.  Swell- 
ing first  affects  the  periosteum  and  bone,  which 
by  degrees  softens.    (Vid.  Troja,  passim;  Bonn, 
Thesaur.  Oss.  Morbos,  ^.  J22,  and  Weidmann  de 
^Vecrosi  Osstum,  tab.  4.  Jigs.  1  and  3.)    At  the 
margins  of  the  necrosis,  the  bony  surfaces,  which 
were  smooth,  become  rough  and  irregular.  A 
fissure  ,3  there  produced,  which  extends  in  every 

be  detached.  Ihe  bony  texture  is  also  daily  ren- 
de  d  le,.  solid  so  that  the  number  of  adhesions 
between  the  dead  and  living  parts  diminish,  and  in 
the  end  are  totally  destroyed.  Weidmann  the 
explains  Uiat  the  true  mod^  by  which  tl'Tepan  ! 
tion  IS  effected,  consists  in  the  absorption  ot'  the 
par  icles  .situated  betwixt  the  living  and  de  d 
pans  0  the  bone,  in  Mich  a  way,  however,  that 
the  first  loses  a  great  deal  of  its  substance  :  tlm 
last  scarcely  any  thing.  (P.  2.5.)  Afte;  the 
ac.m  bone  has  come  away,  the  swelling  of  the 
neighbouring  periosteum  subsides,  and  the  living 
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[Hunter  supposed  that  the  earthy  material  of  the 
living  bone,wliich  IS  in  contact  with  the  de.ad  pa  t  " 
first  absorbed,  and  afterwards  the  animal  rons  'tu 
out,  so  that  a  groove  is  formed  between  the  livin' 
and  dead  tissues,  which  gradually  deepens  until  the 
necrosed  portion  is  entirely  detached,  the  dead 
piece  of^bone  undergoing  no  change  or  alteration  in 
size.  {Hunter  s  Works  by  Palmer,  vol.  iv.  p  310) 
Ihis  opinion  as  to  the  successive  absorption  of  the 
inorganic  and  organic  elements  of  bone,  and  its 
consequent  softening  before  the  groove  of  separa- 
tion has  formed,  has  not  been  confirmed  •  as  ex 

TmI^^'I  "T'       ^^I^^Btrum',  before" 

s  final  detachment,  is  always  connected  with  the 
■  est  of  the  bone  by  true  osseous  tissue.  Pa^et 
however,  inclines  to  this  view  of  Hunter's  as  to 
he  softening  of  the  bone  before  its  separation 
{Surg.  vol.  i.)    The  very  importan?  agencv 

ascribed  by  Hunter  to  the  absorptive  process  in 
de  aching  the  dead  bone  from  the  living  gone 
nily  admitted;  although  whether  this  operation 
akes  place  by  means  of  the  lymphatic  system,  as 
Hunter  taught,  or  is  due  to  the  absorbent  powe  of 
the  blood  vessels,  as  stated  by  the  more  nmder, 
p.athoIog,sts,  isyet  a  matter  of  doubt.  RokitaS 

fwtL  '."-^°'  -°^  "P'"'°"='  considS 

that  the  disjunctive  process  is  caused  by  a  "solution 
of  the  layer  of  healthy  bone  adjoining  the  dead  W 

that  in  the  attendant  formation  of  granulations  I 
find  enough  to  account  for  the  demarc"  ion  n;,d 
separation  of  the  sequestrum:  and  the  Sp  io.J 

f  a  IJion  "'"'Z't  °"  the  borders 
Of  a  poition  of  necrosed  bone,  I  hold  to  be  incom- 
patible with  the  inflammatory  process  M  Z 

T^Mn-  f  '''''^  inadmissible." 

Although  at  variance  with  other  observers  as  to 

3  et  agrees  with  them  in  regarding  the  process  of 
exfoliation  as  precisely  similar  to  the  senarat^-nn 
of  a  slough  from  the  soft  parts,  regard  bei"  I 
to  the  differences  in  the  tissues.    (See  also 
tonncal  and  PatMogical  Observations! by  /Zd 
II.  Goodstr,  Edin.  1045.) 
I     When  a  piece  of  dead  bone  is  under-oine  ne- 

bstan  e";nd  t  """'y^ 
.  JOstance,  and,  as  such,  proves  a  source  of  irritation 

to  the  adjoining  surface  of  the  living  bone  wh  ch  be 
comes  inflamed,  and  acquires  increased  ^  cularitv 

AtZf lim-'olr^'^"  """"'^  "'^  affec;;"  p  t 

At  this  line  of  demarcation  between  the  liv  no-  n„d 
dead  bone,  a  groove  forms,  deepens,  and  iSue h 
causes  the  separation  of  the  necrosed  pic  a  ffi 
process  IS  effected  as  follows  :  the  health  I'one  sur 
rounding  the  diseased  part  is  everywhei-e    c  ,  Jy 
inflanied,  and  lymph  is  poured  out  from  the  e iw 
gorged  vessels  within  the  Haversian  canals  so 
as  to  fill  up  completely  these  bony  channels.  This 
exiKlation,    together   with    the  distended  blood 
vessels,  exerts  pressure  upon  the  osseous  tissue 
a  Id  causes  Us  absorption  ;  by  this  means  th« 
layersian  canals  become  gradually  enlarged,  and 
their  walls  thinned,  until  at  last  they  ^„  ir^  J 
disappear.    AVhilst  these  phenomena  L  ta  £ 
place,  the  primitive  vcs.sels  of  the  bone  ex-to  d 
...to  the  ellused  lymph;  this  becomes  organized  a  d 
forms  a  mass  of  small  vascuh.r  granulation  ,  wl"  J 
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cover  the  surface  of  tlie  living  bone,  and  alone  main- 
tain the  connexion  between  it  and  the  dead  portion. 

The  necrosed  bone  is  thus  completely  isolated 
from  the  rest,  is  loosened,  and  may  bo  easily  re- 
moved, exposing  a  layer  of  florid  granulations 
which  spring  from  the  surface  of  the  healthy  bone, 
and  fit  accurately  into  small  depressions  on  the 
side  of  the  exfoliated  piece  in  contact  with  them. 
The  sequestrum  is  not  only  detached  from  the 
livinc  parts  by  this  granular  formation,  but  may 
even  sometimes  be  extruded  from  a  bony  cavity 
in  which  it  is  contained,  through  the  pressure  con- 
tinuously exercised  upon  it  by  the  surrounding 
granulations.  ,  , 

The  pus  which  is  formed  during  the  progress  ot 
this  affection,  has,  on  chemical  examination,  been 
found  to  contain  a  much  larger  proportion  of  earthy 
ingredients  than  in  other  cases.  This  must  be  owing 
to  the  presence  of  a  large  quantity  of  the  solid  ele- 
ments of  bone  in  the  discharge,  as  miich  as  four 
and  a  half  per  cent,  of  phosphate  and  carbonate 
of  lime  having  been  obtained  by  analysis;  whilst 
pus  from  other  sources  merely  exhibits  races  of 
these  salts.  (5.  Cooper,  Medical  Gazette,  May 
1845.  Stanlei/,  op.  cit.  p.89.) 

That  a  piece  of  necrosed  bone  may  be  removed, 
without  any  nerceptible  exfoliation,  is  a  pomtupon 
which  all  are'agreed,  but  the  manner  of  its  remo^'al 
has  received  different  explanations.  Miescher  (2)« 
In/lam.  Ossium,  p.  201.)  states  that  it  is  got  rid  ol 
by  a  process  of  molecular  disintegration,  m  which 
the  fragments  are  so  small  as  to  escape  observation; 
he  calls  this  insensible  exfoliation,  and  Stanley  is  dis- 
posed to  favom-  his  opinion.    Nelaton,  Gerdy,  and 
others  deny  that  loss  of  substance  takes  place  in 
this  way,  and  consider  that  the  minute  particles  of 
bone  ai4  removed  by  absorption.    It  >^  P'o^aUe 
that  both  these  views  are  correct;  for  the  large 
increase  of  those  earthy  salts,  which  compose  the 
inorganic  element  of  bone,  in  the  matter  discharged 
during  the  course  of  a  necrosis,  is  strong  evidence 
that  the  constituents  of  osseous  tissue  may  be  got 
rid  of  in  a  molecular  form  with  the  pus  ;  on  the 
other  hand,  experiments  show  that  pieces  of  dead 
bone,  driven  into  a  healthy  shaft  and  allowed  to 
remain  in  close  contact  with  it  for  some  time  w  1 
lose  weight  and  almost  disappear,  without  the 
formation  of  pus,  or  discharge  of  any  kin  a  by 
which  the  bony  fragments  can  be  thrown  oft  since 
no  external  opening  exists.  {Savory  on  the  Absorp- 
tion of  dead  Bone.    Med.  Chir.  Trans,  vol.  xlvii.) 
The  fequestrum  is  always  smaller  than  he  s 
in  thesound  bone  from  which  it  has  separated   hi  i 
due  to  the  process  of  absorpt.on-by  m  ans  of  which 
the  disjunction  occurs-taking  place  at  the  expense 
of  the  living  bone.    There  can  be  no  doubt  about 
tie  absorption  of  necrosed  bone  -h>'^t  still  luiit  d 
to  the  living;  numerous  cases  evince  this  fact,  but 
when  dead'bone  is  conrpletely  -^'--'f  <  J 
absorbents  of  the  surrounding  parts  act  upon  it  . 
Mr.  Hunter  maintains  the  afhrraative  and  con- 
^^;rs  that  the  removal  of  the  necrosed  portion  is 
effected  partly  by  this  process;  he  sta  es  tha  gian- 
ulationslrise  from  the  living  bone  "  wh>ch  push 
up  the  dead  piece  against  the  upper  sides  of  the 
cavity;  and  in  consequence  of  this  pressure  against 
the  newly  formed  bone,  the  absorbents  are  set  to 
work  to  remove  it,  and  in  proportion  as  this  is  ab- 
sorbed the  piece  is  pushed  out,  the  granulations 
filling  the  space  behind  it."    Russell,  Velpeau, 
and  Lawrence  are  of  opinion  that  a  piece  of  necrosea 


bone.when  separated,  may  be  absorbed.  Paget  says 
that  dead  bone,  which  is  continuous  with^the  living, 
"may  be  in  part  absorbed,  or  otherwise  removed, 
not  indeed  in  mas3,but  after  being  disintegrated  or 
dissolved."  {Smy.  Path.  vol.  i.  p.  472.)  The  same 
author  notices  also  that  when  ivory  pegs  have  been 
driven  into  bones,  for  the  repair  of  ununited  frac- 
tures, only  those  portions  of  them  which  were  era- 
bedded  in  the  bone  have  been  absorbed.  Savory 
hasrevived  Hunter's  opinion,  that  pressure  upon  the 
dead  bone  is  necessary  to  effect  its  absorption,  and 
his  experiments  would  certainly  appear  to  be  conclu- 
sive on  this  point.   (Med.  Chir.  Trans,  vol.  xlvii.)] 
Stanley  remarks,  the  question  has  been  repeat- 
edly investigated  by  experiment;  yet,  he  thinks, 
with  negative  results.    "  It  has  been  stated  (says 
he)  on  the  best  authority,  that  Sir  W.  Blizard  tied 
a  piece  of  bone,  which  he  had  carefully  weighed,  in 
an  ulcer  in  a  man's  leg,  and  that,  after  a  time,  hav- 
ing removed  it,  it  was  found  to  have  lost  part  of  its 
weight,  and  was  besides  visibly  altered  on  the 
surface  in  contact  with  the  ulcer."  But  Mr.  Stan- 
ley has  repeated  the  experiment  without  obtainmg 
similar  results:  pieces  of  bone  were  often  placed 
by  him  in  issues  for  the  purpose  of  keeping  them 
open,  but  no  action  of  the  absorbents  on  them 
could  ever  be  detected.    Mr.  Gullivers  experi- 
ments, communicated  to  the  Royal  Med.  and  Chir. 
Society  of  London,  also  support  the  inference, 
that  bone,  completely  disjoined  from  the  living,  is 
not  acted  upon  by  the  absorbents.    (See  Exfoli- 
ation.) ,    ,    .       ri.  A 

[Liston  observes,  that  "a  dead  piece  of  bone  de- 
tached from  the  surrounding  parts  is  m  every 
respect  an  extraneous  body,  and  it  is  not,  and 
cannot  be  acted  upon  by  the  absorbents  any  more 
than  a  piece  of  metal,  wood,  or  stone.'  _  Rokitan- 
skv  does  not  admit  that  any  absorption  of  the 
sequestrum  takes  place,  but  believes  that  the 
solving  or  corrosive  power  exerted  on  its  tissue  by 
the  matter"  might  remove  it  in  this  manner  alto- 
gether. This  question  of  the  absorption  of  ne- 
crosed bone  when  loose,  and  separated  from  the 
living,  is  yet  fiir  from  being  settled.] 

When  dead  portions  of  bone  are  separated  and 
loose,  they  still  lodge  in  the  ulcers  and  sinuses  ; 
like  other  extraneous  bodies  they  occasion  irrita- 
tion of  the  soft  parts,  and  keep  up  a  discharge  ot 
matter  ;  sometimes,  however,  nature  succeeds  in 
expelling  them.  This  happens  when  the  size  and 
shape  of  the  opening  are  calculated  to  facilitate 
the  issue  of  the  dead  bone,  which  does  not  he  too 
deeply,  and  is  propelled  outward  by  its  own 
weight.  In  necrosis  of  trivial  size,  indeed,  he 
small  broken  fragments  of  bone  may  be  blended 
with  the  pus,  and  come  away  ^'th  it  (i><u^/, 
Botcsselin,  Hist,  de  la  SociHc  Royalc  de  Mcdec  c 
tom  iv.  p.  30».;  }Ycidmann  de  Nccrosi  Ossmm, 
726)-  but  such  an  event  can  never  be  e-xpected, 
when  the  dead  portion  of  bone  is  extensive.^ 

That  exposed  and  apparently  dead  portions  of 
bone  sometimes  disappear,  and  no  lo>^«  i;-;^"* 
the  healing  of  wounds  and  ulcers,  is  a  fact  often  ex- 
emplified after  injuries  of  the  skull.  .1  haN^  many 
iSs  imd  opportunity  of  observing  it -J-a^ 
and  it  has  not  escaped  the  "ot.ce  of  o t  e.  ^^  o 
have  recorded  numerous  "Stances  both  „  th^ 
cranial  and  other  bones  w  ere  *  s  as  oc  uucd 
even  though  a  p.ece  o  o-.i^^^^^^^^^^^  ^^^^^^^^ 

i;rM!  VelpI  ,  a-S  - 


seliii,  nnd  Weidmann.    ''At  the  hospital,  Saint 
Antoine,  twice,  aiid  at  that  of  La  Pitie',  I  have 
seen  (says  M.  Velpeau)  the  bones  of  the  cranium, 
after  being  denuded,  and  in  contact  with  pus,  for 
ten  days  or  a  fortnight,no  longer  interfere  with  the 
healing  of  the  wound,  and  in  another  week  the 
patients  were  cured.    The  occurrence,  moreover, 
is  far  from  being  rare,  and  I  have  noticed  it  in 
other  bones — the  tibia,  the  bones  of  the  nose,  the 
phalanges,  &c.    There  is  no  reason  to  be  aston- 
ished at  this;  for  necroses  of  a  much  deeper  kind 
may  disappear  in  the  midst  of  the  soft  parts,  and 
prove  but  feeble  obstacles  to  cicatrization.  Cer- 
tain patients  have  afforded  me  proof  of  this  after 
amputation  of  tiie  leg.    In  two  of  them,  the  end 
of  the  fibula  j  in  one,  the  angle  of  the  tibia  ;  and 
in  a  fourth,  the  surface  of  both  bones  remained  in  a 
state  of  necrosis  quite  visible  for  more  than  a  week, 
and  then  becoming  gradually  enveloped  by  the  gra- 
nulations, caused  no  obstacle  to  the  healing  of  the 
Btump."    From  these  and  other  cases  which  fell 
imder  the  observation  of  M.  Velpeau,  he  infers 
that  there  is  a  dissolution  or  absorption  of  the  dead 
bone,  and  not  an  imperceptible  exfoliation  ;  and 
that  certain  necroses  may  disappear  without  any 
detachment  of  tiie  sequestrum.     Hence,  in  par 
ticular  instances,  he  recommends  leaving  a  ne- 
crosis alone.    The  facts  and  practice  to  which  it 
leads,  he  admits,  were  not  unknown  to  Russell. 
(See  Velpeau  de  I'Oper.  du  Trepan,  p.  20.  8vo., 
Paris,  1834.)    In  some  instances,  a  thin  layer  of 
bone  separates,  and  is  imperceptibly  destroyed,  or 
else  expelled.     Rarely  the  dead  layer  of  bone, 
though  very  thick,  ceases  to  keep  up  suppuration, 
and  yields  to  the  molecular  action  of  the  surround- 
ing textures.  {lb.) 

[M.  Paul  Broca  relates  two  cases  where  a  large 
sequestrum  remained  encysted  in  the  soft  parts,  in 
one  instance  for  fift3'-three,  in  the  other  for  forty- 
■  three  years,  without  causing  any  discomfort  or  un- 
dergoing any  alteration  in  form  or  size.  ( CosicUo's 
Fract.  Surff.  vol.  iii.  p.  261.)  Stanley  also  gives 
examples  of  pieces  of  necrosed  bone  having 
been  encased  by  the  soft  parts,  which  then 
healed  up  firmly  over  them.  Rarely,  though 
occasionally,  the  same  thing  may  be  observed  in 
the  complete  disappearance  from  view  of  the 
necrosed  stump  of  the  shaft  of  a  bone  after  am- 
putation, without  any  perceptible  exfoliation. 

A  piece  of  dead  bone,  when  completely  sepa- 
rated, may  become  attached  to  the  living  bone 
around  it,  through  the  medium  of  new  osseous  de- 
posit, and  cease  to  keep  up  irritation  in  the^neigh- 
bouring  structures.  Gulliver,  in  his  experiments, 
found  this  to  occur.  He  introduced  a  piece  of 
bone  into  the'  medullary  canal  of  the  tibia  of  a 
rabbit,  and  at  the  end  of  some  weeks  it  was  firmly 
united  to  the  living  bone,  whilst  upon  its  surface 
small  nodules  of  new  bone  were  deposited.  In  a 
case,  recorded  by  Mr.  Perry,  where  the  lower  jaw 
■was  removed  for  necrosis,  it  was  covered  by  a 
quantity  of  unhealthy  looking  osseous  material 
closely  jesembling  pumice-stone.  (Mai.  CIdr. 
Jrans.  vol.  xxi.)] 

The  last  thing,  which  nature  does,  Is  to  restore 
the  loss  of  substance  which  the  bono  has  suffered 
Although  this  operation  is  so  extraordinary  and" 
wonderful,  that  one  might  bo  disposed  to  doubt  its 
reality,  numerous  examples,  recorded  in  the  annals 
ot  surgery,  prove  not  only  its  possibility,  but  also 
U8  frequency. 
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artS7S%'lf"'-'^  '°  '1  '-^'"^'"Sion  of  this 
aiticle,  the  following  authors  speak  of  the  reire- 
neration  of  a  part,  or  the  whole  of  the  lower  iaw- 
bone  ;  viz.  Bonetus,  Bayer,  Guernery,  Belmain 
Acrel,  Van  Wy^  Trioen,  Bonn,  ReipleT^,  0^1": 
Henkel,  and  Dussaussoir.  A  student  showed 
Weidmann  a  lower  jaw-bone,  which  had  been 
thus  regenerated,  and  taken  from  the  body  of  a 
man,  whom  the  latter  distinguished  writer  had 
been  well  acquainted  with.  The  bone  could  not 
be  freely  depressed:  yet  it  performed  its  functions 
tolerably  well. 

[Syme  removed  the  entire  ramus  of  the  jaw, 
with  Its  condyle  and  coronoid  process,  the  whole 
of  which  was  restored.  (Edw.  Med.  and  Sun,. 
Journ.)  Lessen  has  collected  about  thirty  cases 
of  reproduction  in  this  bone  after  necrosis  (Gcae/e 
and  Walther's  Journal,  vol.  xxii.),  and  others  have 
been  recorded.  Schulze  reports  a  case  where  teeth 
were  formed  in  the  new  jaw.  {Arch.  Gen.  de 
Med.  1853.  vol.  ii.  p.  726.)  Dr.  Sieveking  re- 
lates an  instance  of  necrosis  of  the  whole  lower 
jaw,  excepting  the  condyles,  where  there  was  com- 
plete restoration.  {Jones  and  Sieveking,  Paili.  Anat. 
1854.)  An  example  is  also  recorded  in  St.  Bar- 
tholomew s  Hospital  Reports,  vol  i.] 

Moreau  saw  a  case  in  which  the  clavicle  was 
regenerated,  and  the  new  bone  was  presented  by 
JJ'Angerville,  after  the  patient's  decease,  to  the 
Academy  of  Surgery  at  Paris.  {Mem.  de  VAcad. 
Roy.  de  Clm:  tome  v.) 

[A  nearly  similar  instance  may  be  found  in  the 
Repertoire  d'Anaiomie  et  de  Physiologie,  vol  ii 
Meyer,  of  Zurich,  extirpated  this  bone  for  disease, 
and  It  was  replaced  by  a  new  one  nearly  four  inches 
long,    {araefe  and  WaWier's  Journ.  vol.  xix  )] 

Chopart  had  an  opportunity  of  witnessing  the 
death  and  reproduction  of  a  scapula.    {De  Necrosi 
Ossmm  Theses,  Press.  F.  Chopart,  resp.  P.  G 
/fote)-^,  Parisiis,  1776.) 

[Klencke  has  also  met  with  this  in  the 
human  subject.  (  Wagner  on  Reseetions  of  Bones. 
Neio  Syd.  Soc.  1 859.)  Specimens  of  it  in  the  horse 
are  to  be  seen  m-the  Museum  of  the  Veterinary 
tollege  at  Alfort;  in  these  the  original  bone  forms  a 
sequestrum,  which  is  enclosed  in  a  case  of  newly- 
lormed  osseous  tissue.] 

Weidmann  saw  an  instance,  in  which  nearly  the 
whole  cylindrical  shaft  of  the  humerus  perished 
and  was  afterwards  regenerated;  a  phenomenon 
that  had  been  observed  at  earlier  periods  by  Job 
of  Mekren,  Cajetano,  Taconi,  E.  Blancard,  Du- 
luimel,  David,  Acrel,  Boehmer,  Cheseldcn  and 
Vigaroux,  whose  respective  works  are  cited  at  the 
end  of  this  article.  Morand,  Cheselden,  and  Brom- 
tield,  published  engravings  respecting  a  reproduc- 
tion of  the  upper  part  of  the  humerus,  where  the 
old  dead  bone  was  included  in  a  sort  of  bony  tube. 

[Dupuytren  has  preserved  a  specimen  where 
the  entire  shaft  of  the  humerus  is  necrosed,  and 
almost  completely  surrounded  by  new  bone'  and 
another  where  the  whole  of  the  middle  part  of  this 
bone  has  been  restored.  Ricord  {Gas.  Med  de 
Faris,V,H2,  p.  63!))  gives  a  case  of  reproduction 
ol  a  humerus,  eiglit  and-a-lialf  inches  in  length 
alter  necrosis.]  ' 
Regpiierationa  of  the  ulna  have  been  observed 
by  Ruysch,  Duvernoy,  and  I'owles.  (See  Thesatir 
A.  No.  176.  Trait!:  des  Mai.  des  Os,  Paris  1751  '. 
and  Phil.  Trans.  No.  312.)  A  similar  reproduc- 
tion of  the  lower  ends  of  the  radius  and  ulna  was 
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■witnessed  by  Acrel.    {Cldnirgisclie  Vor/alla  von 
iSFwnqi,  vol.  i.  p.  194.) 

[Mr.  Savory  took  away  the  whole  shaft  of  the 
radius  for  necrosis  in  a  boy;  at  the  end  of  eiglit 
monllis  it  was  nearly  restored,  although  the  new 
bone  was  smaller  than  the  old  one.  {Med.  Times 
and  'Gazette,  vol.  ii.  J  857.)  Nearly  similar  ex- 
amples have  also  been  recorded  by  Blandin  and 
Robert.] 

Partial  reproductions  of  the  thigh-bone  are  re- 
corded by  Wodel,  Battus,  Koschius,  Hoffmann, 
Scultetus!!  Diemerbroeck,  Wright,  Fabricius  Ilil- 
danus,  Raw,  Dobyns,  M'Kenzie,  Ludwig,  David, 
Bouss'elin,  Larre}%  Hutchinson,  &c.  Dr.  M'Kenzie 
relates  the  case  of  a  boy  thirteen  years  of  age  who 
liad  been  suffering  for  a  long  time  with  necrosis  of 
the  femur.  One  morning  he  felt  the  bone  loose, 
and  forcibly  pulled  it  away,  thus  extracting  a  piece 
7i  inches  long.  On  recover}',  the  thigh  was  as 
lirm  as  the  other,  only  a  little  thicker  and  more 
curved.    {Med.  Ohs.  and  Inquiries,  vol.  ii.) 

[Stanley  mentions  an  instance  of  necrosis  of  the 
noL-k  and  a  portion  of  the  shaft  of  the  femur,  which 
exfoliated,  and  the  patient  recovered  with  a  firm 
limb,  but  little  shortened.] 

"We  may  infer  that  regeneration  is  more  frequent 
in  the  tibia  than  any  other  bone,  from  the  accumu- 
lated facts,  mentioned  by  Albucasis,  La  Marche, 
Muralto,  De  La  Motte,  Eliinchuys,  Ruysch,  Tac- 
coni,  Laing,  Johnson,  Hunter,  David,  Boehmer, 
Sigwart,  Tli.  Bartholine,  Hoffmann,  Saviard,  Le 
Dran,  Duverney,  Trioen,  Gunther,  Ludwig,  Mi- 
chael, Bousselin,  Weidmann,  Russell,  Wiiately, 
DesauU,  &c.,  and  from  the  evidence  afforded  by 
every  Pathological  Museum. 

Weidmann  saw  a  shoemaker  who,  after  much 
suffering,  extracted,  with  his  own  hands,  the 
greatest  part  of  the  diaphysis  of  the  tibia;  yet, 
the  loss  was  so  well  repaired,  that  the  man  could 
walk  afterwards  nearly  as  ably  as  ever.  {De  Ne- 
crosi  Ossium,  p.  29.) 

[Cases  mav  be  multiplied  where  the  whole 
shaft  of  the  tibia  has  perished,  separated  from  its 
epiphyses,  and  been  replaced  by  one  of  new  forma- 
tion, which  has  proved  quite  as  serviceable  and 
almost  as  perfect  as  the  original  bone.  When  the 
bones  of  the  lower  extremity  have  been  the  seat 
of  necrosis,  sufficient  time  must  be  allowed  for  the 
newly  formed  osseous  tissue  to  become  consolidated, 
lest  the  superincumb'.'nt  weight  of  the  bod}',  or  the 
action  of  the  muscles  should  cause  them  to  yield 
or  fracture.  Should  this  latter  accident  occur, 
union  will  readilv  take  place,  although  more  slowly 
than  in  a  healthy  limb.  Stanley  records  a  case 
of  necrosis  of  the  fibula,  in  which  the  reproduction 
was  perfect;  and  Robert  found  the  same  bone  more 
than  half  restored  at  the  end  of  a  year  after  its 
removal  for  necrosis.     {Wagner,  op.  cii.  appen- 

'  "  We  are  not  to  imagine  (says  Weidmann), 
that  these  regenerations  happen  by  chance  :  experi- 
ments made  upon  living  animals  by  Troja,  Blu- 
ineiibach,  Koehler,  Desault,  and  myself,  prove 
that  they  invariably  follow  certani  laws. 

Subsequent  observers  have  repeated  these  ex- 
periments, which  all  tend  to  show  that  whenever 
the  medullary  structure  of  the  long  bones  of  pigeons, 
or  dogs,  is  destroyed,  these  bones  become  affected 
with  necrosis,  and  are  afterwards  reproduced  totlie 
lull  extent  of  their  destruction.  [They  have  also 
ascertained  that  when  a  portion  of  bone  is  extir- 


pated, if  the  periosteum  is  preserved,  new  bone  will 
completely  replace  that  which  has  been  taken  away. 
{Stanley,  Syme,  Floxirens,  Wagner,  &c.)] 

The  observations  and  experiments,  above  alluded 
to,  further  prove  that  it  is  the  long  bones  which 
are  usually  reproduced,  though  the  flat  ones  are 
not  entirely  destitute  of  the  power  of  regeneration; 
since  experience  fully  evinces,  that,  when  a  por- 
tion of  the  skull  is  removed,  either  by  a  wound,  by 
disease,  or  by  the  trepan,  nature  endeavours  to  re- 
store the  deficiency;  the  edges  of  the  aperture  ex- 
tend themselves  by  means  of  a  bony  substance, 
which  is  furnished  by  the  periosteum,  the  dura 
mater,  and  cranium  hsaU.  {Te7ion,  Mem.  de  I' Acad, 
des  Sciences,  1758,  p.  41-2,  413.  415,  416.  418.) 
But,  still  the  reproduction  is  imperfect,  as  an  unossi- 
fied  place  is  nearly  always  left,  even  when  the  bone 
has  lost  only  a  small  piece,  such  as  is  taken  out  by 
the  trephine  ;  and  when  the  destruction  of"  the 
cranium  is  very  extensive,  there  is  seldom  any  at- 
tempt at  reproduction.    This  fact,  which  is  proved 
by  the  observations  of  Savard,  Pott,  Sabatier,  &c., 
is  particularly  noticed  by  Sir  A.  Cooper.   In  Uni- 
versity College  Museum,  however,  there  is  a  fine 
specimen  of  the  partial  regeneration  of  a  consider- 
able portion  of  the  skull,  which  has  been  removed 
by  trephining,  forty-five  years  before  the  death  of 
the  individual.    [CuUerier  also  records  a  case  of 
partial  ossification  of  the  dura  mater  after  an  ex- 
tensive necrosis  of  the  cranium.    {Annuaire  Med. 
Chir.  des  Hopilatuv.)] 

[There  is  much  diversity  of  opinion  as  to  the 
amount  and  mode  of  repair  in  the  cranial  bones 
after  necrosis  or  operation.  Stanley  asserts  that  re- 
production never  occurs  in  them,  owing  to  the  dif- 
ference in  the  relation  between  them  and  the  dura 
mater  and  pericranium,  when  compared  with  that 
which  exists  between  the  periosteum  and  the  other 
bones:  he  considers  that  the  pericranium  has  no 
tendency  to  form  now  bone,  and  the  dura  mater  to 
a  very  slight  extent  only.    {Op.  cil.  p.  114.) 

Gerdy  writes,  that  "  reproduction  does  not  take 
place  in  the  bones  of  the  cranium,  where  it  is_  ha- 
bitually so  imperfect,  that  it  can  scarcely  be  said  to 
exist;"  the  outer  table  may,  however,  sometimes 
be  replaced  by  an  irregular  bony  formation,  and 
the  inner  by  a  lamellar  ossification  of  the  dura 
mater.    {Op.  cil.  p.  234.) 

According  to  Nclaton,  when  the  pericranium  is 
preserved,  the  external  table,  or  even  the  whole 
thickness  of  the  bone,  may  be  reproduced:  but,  if 
that  membrane  be  destroyed,  no  repair  tal;es  place 
beyond  a  thickening  of  the  dura  mater  with,  some- 
times, a  calcareous  incrustation  upon  it.  {Op.  cil. 
vol.  i.  p.  621.)  .      .     ,     ,  „ 

Rokitansky  says,  that  openings  in  the  skull  are 
closed  by  a  ""fibroid  plate,"  which  generally  ossifies 
incompletely,  or  not  at  all  :  the  scanty  formation 
of  callus  in  these  bones  has  not  yet  been  satisfac- 
torily explained.    {Op.  cil.  vol.  iii.  p.  21 8.) 

Dubreuil  is  of  opinion  that  the  osseous  deposit 
depends  upon  the  pericranium  and  dura  mater 
chiefly,  although  the  cranial  bones  have  some  slight 
share  in  it:  and  the  regeneration  of  these  bones, after 
disease  or  injury,  is  very  imperfect,  in  consequence 
of  their  membranes  being  usually  involved  at 
the  same  time;  he  examined  a  man,  who  died 
eicht  Ycars  after  trephining,  and  found  the  hole  m 
the  skull  filled  up  by  a  fibrous  membrane  ;  w-hilst 
the  external  table  of  the  osfrontis,  which  had  suf- 
fered a  b'ss  of  substance  from  the  same  accident, 
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was  replaced  by  new  bone,  and  covered  by  the 
pericranium.  (Fresse  Mtdicale,  \0S7.    No.  57.) 

Heine  attaches  considerallo  importance  to  the 
dipliie  in  the  formation  of  bone,  and  bel  ioves  that 
this  tissue,  with  either  the  pericranium  or  the  dura 
mater,  can  completely  restore  the  deficiency  in  the 
skull :  he  considers  that  the  diploe,  or  the  mem- 
branes, alone,  are  insufficient  to  accomplish  this. 

Wagner  states,  that  apertures,  however  made  in 
the  skull,  are  filled  up  by  a  fibroid  mass,  which  is 
derived  from  the  skin,  dura  mater,  and  bones,  and 
is  intimately  connected  with  the  pericranium  and 
dura  mater  :  into  this  small  osseous  growths  may 
extend  from  the  edges  of  the  bones.  When  the 
piece  removed  does  not  comprise  the  whole  thick- 
ness of  the  skull,  it  is  completely  restored  by  new 
osseous  formation.  He  narrates  a  case  by  Guens- 
berg,  of  a  woman  who  lived  78  years  after  trephi- 
ning :  at  her  death,  the  opening  was  covered  in  by 
fibrous  membrane,  which  was  adherent  to  the  dura 
mater,  and  ramifying  on  its  surface  were  spicula 
of  bone.^ (Op.  cit.  p.  1 35.    Neiv  Svd.  Soc,  ]  859.) 

Klencke  has  published  a  number  of  cases  where 
the  bone  has  been  restored  after  the  loss  of  both 
tables  of  the  skull :  in  all  of  them,  the  dura  mater 
was  preserved,  and  from  these  observations,  to- 
gether with  his  experiments  onanimals.he  concludes 
that  the  dura  mater  is  the  source  from  which  the 
cranial  bones  are  re-formed. 

Koehler  removed  with  the  trephine  portions  of 
the  _  skull   in  dogs,  without  injuring  the  peri- 
cranium, and  afterwards  found  the  openings  filled 
lip  by  a  cartilaginous  material,  firmly  adhering 
to  the  pericranium  and  dura  mater,  in  which 
bone  was  beginning  to  form.    This  deposit  was 
derived  from  the  dura  mater  and  the  cut  edges 
of  the  bone,  and  was  in  sufficient  quantity  to 
close  the  hole  within  three  weeks  of  the  operation. 
{Experimenta  circa  rer/enerationem  Ossium,  1786.) 
_   From  experiments  which  have  been  performed, 
It  would  seem  that  in  animals  the  dura  mater  is 
the  principal  agent  in  the  reproduction  of  bone  ; 
whilst,  from  observations  upon  the  human  subject,' 
the   pericranium  appears  chiefly  to  supply  the' 
material  for  repair. 

Croca  states  that  regeneration  in  the  cranium, 
although  very  incomplete,  is  more  frequently  met 
wiih  than  in  the  other  flat  bones.   {CosieUo's  Sui 
gerij,  vol.  iii.  p.  278.) 

Examples  of  reproduction  of  the  other  flat  bones 
are  very  rare,  although  they  have  been  met  with 
A  case  of  extensive  necrosis  of  the  sternum,  under 
going  repair,  is  recorded  by  Stanley.    [Op.  cit. 
p.l  1 8.)  Murray  excised  a  piece  of  the  breast  bone  of 
a  pigeon,  together  with  the  periosteum,  and  after 
some  weeks  the  loss  of  substance  was  nearly  restored 
{hdiu.  Med.  and  Sure/.  Journal,  October  1831.)  I 
VV  agncr  mentions  two  cases  where  there  was 
partial  re-formation  of  the  rib,  after  resection  for 
disease.  {Op.  dl.  p.  133.)   Michel  Medici  removed 
a  piece  of  rib,  an  inch  long,  from  a  sheep  fourteen 
months  old,  with  the  periosteum  and  the  inter 
costal  muscles  attached.     After  four  years  the 
animal  was  killed,  and  the  loss  was  not  only  re- 
paired,  but  the  new  piece  much  exceeded  in  length 
hat  w,),ch  had  been  taken  away.    Reparation  of 
tlie  liiuni  IS  very  rare,  although  necrosis  is  by  no 
means  uncommon  in  this  bone:  partial  regeneri- 
tion  li.T,  been  observed  in  a  very  few  cases  onl'y 
According  to  Weidmann,  the  short  and  irregular 
tJones  are  never  reproduced,  and  Stanley  considers 
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It  doubtful.  Although  complete  restoration  i,f  one 
ol  these  bones  has  never  been  met  with  vet  in 
several  instances  some  of  them,  and  espeoi'ally  the 
OS  calcis,  have  been  found  partly  re-formed  after 
disease  or  operation.  Fergusson  has  published  a 
case  where  the  os  calcis,  having  been  extensively 
removed  for  disease,  was  found  imperfectly  repro- 
duced seven  years  and  a  half  afterwards.  "  {Med. 
Times  and  Gaz.  June,  18S1.)  Thierry,  in  the  Moni 
tciir  des Hopitaux ,  1856,  vol.  iv.,  relates  an  instance 
of  the  same  bone  being  restored  after  excision  for 
necrosis:  and  the  newly  formed  bone  was  subse- 
quently removed  for  the  same  affection.  Gerdy 
mentions  two  specimens  of  partial  reproduction  of 
this  bone,'in  his  possession  ;  and  other  illustrations 
of  it  might  be  given.] 

When,  in  a  case  of  necrosis  from  destruction,  or 
detachment,  of  the  periosteum,  a  scale  or  table  of 
either  a  long  or  flat  bone  is  separated,  regeneration 
seldom  follows,  because  the  granulations,  which 
rise  up  under  the  sequestrum  as  soon  as  the  dead 
bone  is  removed,  become  united  to  the  adjacent 
parts.  It  is  true,  that,  when  the  external  wound 
has  healed,  the  surface  of  the  bone  may  present  no 
irregularity  perceptible  externally  ;  yet,  the  filling 
up  of  the  excavation  has  been  effected  only  by 
means  of  a  dense  fibrous  tissue  ;  and,  in  these 
cases,  if  the  bone  be  macerated,  the  excavation, 
which  the  exfoliation  had  produced,  will  be  clearly 
shown,  and  it  will  be  found  that  no  reproduction 
has  taken  place. 

[This  is  most  frequently  seen  in  the  bones  of  the 
skull,  where  the  reparative  process  is  less  active 
than  m  those  of  the  limbs:  after  removal  of  the 
soft  parts,  depressions  may  often  be  found  in  the 
cranium,  resulting  from  a  superficial  necrosis,  in 
which  the  lost  bone  has  not  been  restored.] 

Mr.  Mayo's  view,  however,  is  different  ;  he  re- 
presents the  surface,  from  which  a  thin  exfoliation 
has  separated,  as  becoming  covered  with  granula- 
tions, the  growth  and  ossification  of  which  replace  in 
some  degree,  the  substance  lost.  {Hamcm  Falholow, 
p.  34.) 

[Miescher's  experiments  prove  that  this  may 
sometimes  take  place,  and  that  the  exfoliated  piece 
of  bone  may  be  partly  reproduced  by  the  ossifica- 
tion of  the  deeper  granulations,  which  are  in  contact 
with  the  living  bone  {De  ivflammaiionc  Ossium, 
1836);  but,  as  Rokitansky  well  remarks,  the  scar 
IS  usuiilly  depressed,  since  only  a  thin  layer  of  the 
granulations  is  ossified,  whilst  a  deposit  of  new 
bone  beneath  the  periosteum,  which  surrounds  the 
necrosed  piece,  renders  this  depression  of  the  cica- 
trix still  more  apparent. 

When,  however,  the  external  surface  of  the  bone 
suffers  necrosis,  and  the  perio>teum  remains  unin- 
jured, this  inembrano  inllames  and  pours  out 
lymph,  which  becomes  ossified,  and  forms  a  bony 
covering  to  the  sequestrum,  often  necessitating  an 
operation  for  its  removal.  This  effort  to  restore 
the  dead  plate  of  bono,  which  sometimes  accom- 
panies a  superficial  necrosis,  is  seldom,  if  ever,  mot 
with  in  the  skull,  although  it  is  very  common  in 
the  bones  of  the  extremities.] 

It  has  been  remarked  that  the  power  of  repro- 
duction in  the  bones  is  particularly  active  in  the 
early  periods  of  life,  and  in  healthy  subjects;  and 
that  it  is'  languid  or  even  annihilated  in  old 
persons,  pregnant  women  {/ioim's  Tlics.  p.  17.|.) 
and  in  venereal,  cancerous,  and  rickety  patients! 
{Culliscn,  C/iir,  llodicrnw,  pars.  i.  p,  C36!) 
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[Two  circumstances  may  be  specified  as  having  an 
important  influence  upon  the  process  of  regenera- 
tion, viz.  tlie  structural  peculiarities  of  the  bone 
effected,  and  the  manner  in  which  the  necrosis  has  oc- 
curred. The  cases  of  necrosis  most  favourable  to  the 
reproduction  of  bone,  are  those  in  which  it  rapidly 
and  completely  perishes,  witiiout  the  occurrence  of 
anything  calculated  to  interfere  with  the  inflamma- 
tory action  in  the  periosteum  and  adjacent  soft 
parts,  since  a  due  amount  of  inflammation  in  these 
tissues  constitutes  the  first  step  in  the  process  of 
regeneration.  "  When  the  bone  has  perished  very 
slowly,  or  when  its  death  has  been  preceded,  or  is 
accompanied  by  morbid  changes  in  its  tissue,  or  in 
the  surrounding  soft  parts,  the  reproductive  process 
will  probably  fail."     {Stanley,  op.  cit.  p.  113.) 
Again,  the  structure  of  the  bone,  whether  it  be  light 
and  cancellated,  or  solid  and  compact,  determines 
very  materially  the  amount  of  reparative  action.] 
For  instance,  a  portion  of  the  cranium  dies,  and 
exfoliates,  but  is  rarely  or  never  regenerated.  This 
may  be,  according  to  Mr.  Stanley,  because  the 
pericranium  perishes,  and  leaves  no  cellular  tissue 
as  a  matrix  for  the  reproductive  vessels.  But, 
there  are  other  instances,  where  no  repair  takes 
place,  and  in  which  such  an  explanation  cannot  be 
admitted.  Why  is  the  upper  jaw  never  reproduced, 
while,  in  the  lower,  the  process  constantly  succeeds? 

[And  why  are  the  extremities  of  the  long  bones 
rarely  attacked  by  necrosis,  and,  when  so,  never  re- 
produced ;  whilst  their  shafts  arefrec[uently  the  sub- 
jects of  this  disease,  and  almost  as  constantly  re- 
newed? 

It  will  be  observed  that  it  is  in  the  flat,  short, 
and  irregular  bones,  whose  structure  is  mostly  can- 
cellous— and  with  these  must  be  included  the 
epiphysial  ends  of  the  long  bones — that  this  com- 
parative fi-eedora  from  necrosis  exists,  and  in  which, 
when  it  does  occur,  the  process  of  regeneration 
fails.    The  greater  vascularity  of  the  cancellated 
tissue  will  account  for  its  partial  exemption  from 
this  disease,  as  also  for  the  slow  and  gradual  pro- 
gress of  necrosis  in  a  bone  of  this  varietj'.  It 
therefore  happens,  Aat  the  inflammatory  action  in 
the  periosteum— the  principal  agent  in  the  reproduc- 
tion of  bone — is  not  sufficiently  acute  to  promote  the 
free  exudation  of  lymph,  and  the  quantity  effused 
from  this  membrane  is  very  limited  ;  the  structures 
again,  which  surround  the  short  and  flat  bones, 
are,  with  few  exceptions,  entirely  of  a  fibrous 
character,  and  these  tissues,  being  highly  un- 
vascular,  are  incapable  of  contributing  much  to 
the  regenerative  process  in  which  ordinarily  the 
soft  parts  take  so  large  part.   These  circumstances, 
together  with  others  of  minor  importance,  are  un- 
favourable to  the  formation  of  bone,  and  osseous 
tissue  is  very  sparingly  developed  in  these  cases. 

The  flat  bones  most  frequently  attacked  by 
necrosis,  are  those  of  the  cranium  and  the  inferior 
maxilla,  but  the  phenomena  presented  are  very 
different  in  each.  The  course  of  the  disease  in 
the  lower  jaw  is  precisely  similar  to  that 
observed  in  the  shaft  of  a  long  bone.  Its  destruc 
tion  is  generally  rapid,  whilst  being  invested  by 
periosteum,  and  surrounded  by  muscles,  favours 
its  complete  restoration.  In  the  cranial  bones, 
on  the  contrary,  necrosis  proceeds  very  slowl}', 
and  tliere  is  but  little  attempt  to  renew  the  lost 
bone  :  the  dura  mater  and  tlio  pericranium,  which 
here  "^substitute  the  periosteum,  are  insuflicient 
for  the  purpose,  whilst  the  thin  covering  of  soft 
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parts  can  aid  but  little  in  the  reproductive  process. 
The  length  of  time  required  for  the  complete  de- 
struction of  a  cranial  bone,  no  doubt  depends 
greatly  upon  the  presence  of  the  diploe;  tliis 
structure,  being  extremely  vascular,  long  resists 
the  extension  of  the  morbid  action.] 

In  order  that  a  new  bone  may  form,  Weidmann 
thought  that  the  periosteum  and  other  membranes, 
concerned  in  the  nutrition  of  the  original  bone, 
must  be  spared  from  destruction.  In  fact,  he 
says  that,  in  cases  where  the  shaft  of  a  long  bone 
has  suffered  necrosis,  the  bone  is  never  reproduced, 


f  the  periosteum  has  been  destroyed  by  inflam 
mation,  or  other  causes. 

[When  the  innermost  layers  of  a  long  bone  perish, 
while  those  which  compose  the  outer  walls  are 
preserved,  the  latter  become  consolidated  and 
thickened  by  the  deposit  of  osseous  matter  between 
their  layers,  and  upon  their  surface,  so  as  to  re- 
semble a  new  bone.] 

Several  round  apertures  are  observable  upon  the 
surface,  which  serve  for  the  transmission  of  vessels, 
and  are  larger  than  those  which  perform  this  office 
in  the  natural  state.  Large  openings,  or  fistula, 
are  likewise  formed,  which,  as  in  a  new  bone, 
lead  to  the  medullary  canal,  and  afford  an  outlet 
for  the  matter.  Here  it  would  be  erroneous  to 
conclude,  that  an  entirely  new  bone  has  been  pro- 
duced ;  and  a  very  little  attention  will  discover; 
that  all  is  limited  to  some  changes  in  the  external 
part  of  the  bone,  which  the  necrosis  has  not  affected. 
[When,  therefore,  the  internal  lamellte  of  a  long 
bone  are  destroyed  by  a  necrosis,  which  does  not 
extend  to  the  external  layers,  the  osseous  case,  or 
involucnim,  as  it  is  termed,  enclosing  them  is  not 
altogether  a  production  of  new  bone,] 

If,  however,  we  find  a  cylinder  of  dead  bone  in- 
cbided  in  a  sort  of  osseous  shell,  and  its  surface 
smooth,  like  that  of  a  bone  in  the  natural  state, 
we  may  be  certain  that  it  has  been  detiiched 
directly  from  the  periosteum,  and  that  its  bony 
investment  is  a  new  production.  On  the  contrarj'y 
if  the  surface  of  the  dead  bone  be  rough,  we  may 
infer,  that  the  separation  has  taken  place  between 
the  innermost  layers  of  the  bone,  and  those  which 
are  superficial,  the  latter  composing  now  the  osseous 
shell,  in  which  the  sequestrum  is  included.  {Weid- 
mann  de  Necrosi  Ossiuni,  p.  31.) 

This  last  theoiy,  concerning  the  production  of  the 
involucrum  in  necroses  of  long  cylindrical  bones,  is 
adopted  by  Richerand  as  the  true  one,  not  only  in 
the  instances  specified  by  Weidmann,  but,  in  every 
other  example,  where  the  old  bone  forms  a  seques- 
trum, and  is  surrounded  by  an  osseous  case,  which 
has  the  appearance  of  being  a  new  production,  and 
which  was  supposed  by  Troja,  David,  &c.  to  be 
formed  by  the  vessels  of  tiie  periosteum.  (See 
Nosogyapliie  Chir.  t.  iii.  p.  158.  101.  edit.  4.) 

The  short  or  cuijoid  bones  are  very  imperfectly 
reproduced;  in  some  of  them  no  attempt  at  repair 
has  been  seen  after  necrosis.  {Duvcrney,  Maladies 

des  Os.  p.  450.) 

Weidmann  never  witnessed  a  reproduction  ol 
the  spoMuy  substance,  such  as  it  was  before  its 
destruction,  round  the  medulla.  He  always  found 
the  newly  formed  bone  dense  and  compact,  at 
least,  for  some  time  after  its  formation. 

It  is  now  admitted  that  in  process  of  time, 
the  inner  surface  of  the  new  bone  becomes  cellu-^ 
lar  and  is  lined  with  a  membrane  containing 
mcduUii.    1'hc  regeneration  of  the  medulla  waBi 


first  observed  by  Koeliler,  and  afterwards  by  Dr. 
J.  Thomson,  in  an  extensive  series  of  experiments, 
wliich  he  made  with  Dr.  Alexander  M'Donald,  and 
which  were  pnblished  in  the  latter  gentleman's 
inaugural  dissertation  in  1799.  (See  Thomson  on 
Ii>Jiammatiou,^.'d93.')  Mr.  Kussell  was  not  aware  of 
the  regeneration  ofthe  medulla;  for,  he  states,  that, 
after  the  absorption,  or  removal  of  the  sequestrum, 
tlie  cavity  of  the  new  bone  becomes  filled  up  with 
granulations,  which  are  at  length  converted  into 
bonymatter.  Thus,  he  says,  thenewbone  differs  from 
the  original  one,  in  being  solid,  instead  of  hollow. 

[Hunter  also  was  unacquainted  with  the  fact, 
that  the  medullary  canal  may  be  restored.  (  ]Vo7-ks 
hy  Falmer,  vol.  i.  p.  526.)    Authorities  are  now 
agreed  that  newly  formed  bone,  which  at  first 
is  solid,  becomes  cellular  in  its  interior — according 
to  Rokitansky,  by  a  gradual  enlargement  of  the 
Haversian  canals — and,  after  the  lapse  of  a  con- 
siderable time,  a  cavity  is  formed  ;  this  is  lined  by 
a  dplicate  membrane,  and  is  filled  with  medulla. 
This  process  has  been  observed  in  the  osseous 
deposit,  which  usually  is  found  occupying  the 
medullary  canal  of  a  long  bone  after  fracture,  and  the 
continuity  of  which  is  thus  slowly  restored :  it  has 
also  been  seen  in  bones  that  have  been  reproduced.] 
In  the  case,  mentioned  in  the  fifth  volume  ofthe 
Aleiii.  de  I' A  cad.  de  C/nr.,o{  a  man  whose  clavicle 
was  removed,  and  who  died  shortly  afterwards,  a 
ne  w  bone  had  been  formed,  which  differed  from  the 
origind  one  neither  in  length  nor  solidity,  but  only 
in  shape,  being  flatter  and  not  so  round. 

Mr.  Mayo  believes,  however,  that,  in  the  ordi- 
nary course  of  a  necrosis  of  the  shaft  of  a  cylin- 
drical bone,  the  external  layers  alone  are  destroyed. 
"At  all  events  (he  observes)  the  cortex  alone 
comes  away  as  a  sequestrum.  The  cancellous  struc- 
ture, which  it  contained,  whether  dead  or  living,  is 
absorbed  before  the  sequestrum  becomes  detached. 
One  may  suppose,  that  it  does  not  die,  for  two 
reasons:  first,  the  cancellous  structure  has  more 
vascularity  and  vitality  than  the  cortex,  and  might 
be  expected  to  resist  an  influence,  which  would  de- 
stroy the  latter;  secondly,  if  the  cancellous  structure 
dies  with  the  cortical  part,  where  is  the  agent 
which   removes   it?"     {Pathologij,  p.  30.)  It 
cannot  be  doubted,  however,  that  when  necrosis 
aftects  the  whole  thickness  of  a  bone,  it  usually  in- 
cludes at  once  the  walla  and  the  medullary  texture; 
and  it  is  difficult  to  conceive  how  the  cancellated 
tissue  can  possibly  Jive  within  the  sequestrum 
itself:  whilst   its  not    being  found  within  a 
sequestnim,  that  comprises  the  whole  shaft  of  a 
cylindrical  bone,  must  be  received,  I  think,  as  an 
unequivocal  proof  that  it  is  not  spared. 

At  the  Royal  College  of  Surgeons,  in  1837, 
Mr.  Stanley  exhibited  a  drawing  of  a  remarkable 
exception  to  the  general  rule  of  destruction  of 
the  medullary  texture,  when  the  walls  of  a  cylin- 
drical bone  perish.  It  was  a  case,  in  which,  in 
consequence  of  the  application  of  nitric  acid  to  a 
phagedenic  ulcer  of  the  leg,  the  whole  of  the 
periosteum,  covering  the  tibia,  became  inflamed 
Here  the  walls  had  become  necrosed,  but  the 
medullary  texture  had  retained  its  vitality.  (On 
cit.  p.  .02.)  ^  •' ' 

The  reparative  process  in  bone,  after  its  ro- 
moval  by  disease  or  injury,  is  merely  a  modifica- 
tion of  that  which  takes  place  in  the  union  of  frac- 
tures, and  the  sources  of  reproduction  are  the  same 
m  ea«h.    (See  Fractures.)   Weidmann  remarks, 
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that  the  power  which  efifects  this  reproduction  is 
the  same  that  nourishes  and  supports  the  bones 
in  health. 

Many  able  men  have  ascribed  the  whole  work 
of  the  regeneration  of  bone  to  the  periosteum 
[C.  Havers;  Diihamd,  Mim.  de  CAcad.  des  Sci' 
cnces,  1739.  1741,  1742.  1747.  Fougerouc,,  Mini 
sur  les  Os;  Paris,  17 CO.  Sweneke,  Harlcme'r 
Abhandlumien,  i.  th.  p.  39.  Berlin,  [Ostioloc/ie. 
Marigucs,  Abhandlung  von  der  Natur  und  Erxeu- 
gung  der  Callus,  p.  199.) 

[Haller,  {Elim.  Phjsiol.  t.  viii.  p.  352.)  a.id 
Dethloef,  {Diss,  exliihens  Ossiiim  Calli  generati- 
onem,  Goett.  1753.)  thought  that  the  material 
of  repair  was  'lymph  and  fibrine  effused  from  the 
medullary  tissue  of  the  bone  ;  whilst,  according  to 
Duhamel,  the  new  bone  was  formed  by  ossification 
of  the  deeper  layers  of  the  periosteum.  Bordenave 
{Mem.  sur  les  Os.  p.  227.)  considered  that  the 
regeneration  of  bone  was  effected  by  a  plastic  exu- 
dation from  its  own  vessels,  as  is  the  case  with  the 
soft  parts  ;  this  becoming  organized  by  an  exten- 
sion of  the  primitive  vessels  of  the  bone  into  it, 
was  ultimately  converted  into  osseous  tissue.] 

Callisen  {Colled.  Hafn.  t.  ii.  p.  187),  Tenon 
{Mem.  de  I'Acad.  des  Sciences,  1758,  p.  415),  and 
many  others,  have  seen  a  part  of  the  new  produc- 
tion spring  up  from  the  substance  of  the  old  bone  ; 
a  thing,  saj's  Weidmann,  which  one  is  also  led  to' 
believe  by  the  fact,  that,  when  the  whole  shaft  of 
a  long  bone  is  affected  with  necrosis,  the  epiphy- 
ses, which  remain  sound  and  untouched,  unite  and 
grow  to  the  new  bone,  though  no  periosteum  exists 
in  the  situation  of  the  union, 

[Bichat  is  of  the  same  opinion,  that  the  old 
bone  plays  an  important  part  in  the  formation  of 
the  new,  and  Larrey  also,  who  cites  the  bony  union 
of  the  patella— a  bone  only  partially  covered  by 
periosteum— after  fracture,  as  a  proof  of  this  theory, 
which  is  further  substantiated  by  the  injection  of 
callus  by  Soemmering  through  the  vessels  of  the 
bone.  {Journ.  Complem.  du  Did.  des  Sciences 
Med.  voh  viii,  1820.) 

Liston  disputes  the  reparative  power  ofthe  peri- 
osteum, urging  that  the  newly  formed  osseous  sub- 
stance IS  never  found  adhering  to  that  membrane, 
but  always  to  the  old  bone.  {Edin.  Med.  and 
Surg.  Journ.  No.  78.)] 

Paletta  records  a  case,  in  which  five  inches  of 
the  tibia  were  regenerated  ;  and  he  concludes  that 
the  new  osseous  substance  was  not  formed  from 
the  periosteum,  which  had  been  destroyed,  but 
from  the  remaining  portion  of  healthy  bone. 
(See  Excreitaliones  Fathologica;  4to,  Mcdiolani.) 
J^r.  R.  Knox  has  also  seen  an  instance  of  caries 
of  the  trochanter  major,  where  nature  had  at- 
tempted to  repair  the  injury  by  a  secretion  of  new- 
bony  matter  round  the  ulcerated  part  of  the 
bone,  and  where  the  new  osseous  substance  ap- 
peared to  be  formed  by  the  vessels  of  the  old  bone, 
the  periosteum  remaining  perfectly  sound  and 
unchanged.  His  remarks  are  .all  in  favour  of 
the  doctrine,  which  refers  the  production  of  new 
bone  to  the  vessels  of  the  remaining  portion  of 
living  bone.  (See  Edinb,  Med,  and  Surg.  .Journ, 
vol.  xviii.) 

[Some  attribute  the  apparent  regeneration  of 
bone  by  the  periosteum,  not  to  that  membrane,  but 
to  minute  particles  of  the  old  bone  which,  they 
aflirm,  are  always  detached  with  the  periosteum 
from  the  original  sliaft— whether  the  iseparation 
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take  place  by  disease,  injury,  or 
and  from  these  osseous  granules  the  new  bone  is 
developed.    {Milller's  Elements  of  I'hysiology,  hy 
Buly.  —  Goodsir's  Anatomical  and  Pathological 
Observations.    Edin.  1834.) 

Rokitansky  {op.  cit.  p.  168)  states  that  new 
osseous  matter  is  "  furnished  chiefly  by  the  outer 
surface  of  the  bone,"  where  it  is  deposited  beneath 
the  periosteum  ;  but  he  also  admits  that  tlie  peri- 
osteum, the  surrounding  soft  parts,  and  "even 
newly  formed  vascular  tissue,"  are  capable  of  con- 
tributing to  the  formation  of  bone.] 

That,  however,  the  periosteum  is  frequently 
the  sole  organ  of  the  reproduction  of  bone,  seems 
proved  by  the  experiments  of  Troja,  Blumenbach, 
Desault,  Koehler,  and  Stanlej',  since  in  these  the 
bones  were  invariably  regenerated,  though  there 
was  nothing  left  by  which  they  could  be  furnished, 
except  the  periosteum. 

[Charmeil's  beautiful  series  of  experiments  upon 
pigeons,  seem  to  be  conclusive  on  this  point,  that  if 
tlie  periosteum  be  not  the  sole  reparative  agent  in 
bone,  it  can,  unaided,  reproduce  the  lost  piece  en- 
tirely. {Recherclies  sur  les  Metastases,  1821.) 
He  admits,  however,  that  the  soft  parts  around 
contribute,  though  much  more  feebly,  to  the  os- 
seous re- formation.] 

Mr.  Stanley  repeated  Troja's  experiment,  which 
consisted  in  destroying  the  medullary  texture,  and 
thus  producing  death  in  the  walls  of  a  bone  to  the 
extent  of  the  injury  done  to  its  medullary  texture. 
The  periosteum,  quitting  its  hold  of  the  dead  bone, 
now  became  the  formative  organ  of  the  new,  the  os- 
seous matter  of  which  was  secreted  by  the  internal 
surface  of  that  membrane  ;  "and  in  this  way,  the 
same  periosteum  which  had  covered  the  old  bone, 
wa3  become  the  periosteum  of  the  new."  (See 
Lond.  Med.  Gaz.  vol.  xx.  p.  578.) 

Dr.  Macartney's  observations  nearly  agree 
■with  those  of  Troja  and  Weidmann,  respecting 
the  formation  of  new  bone  by  the  pefiosteum,  with 
this  difference,  however,  that  he  does  not  describe 
the  original  periosteum  as  becoming  afterwards 
attached  to  the  new  bone,  but  as  disappearing.  Dr 
Macartney  remarks,  "  that  the  first  and  most  im- 
portant circumstance  is  the  change  which  takes 
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experiment—  the  old  bone,  until  the  whole,  or  .1  part  of  it,  Is 


place  in  the  organization  of  the  periosteum :  this 
membrane  acquires  the  highest  degree  of  vascular- 
ity, becomes  considerably  thickened,  soft,  spongy, 
and  loosely  adherent  to  the  bone.    The  cellular 
substance,  also,  which  is  immediately  connected 
with  the  periosteum  suffers  a  similar  alteration  :  it 
puts  on  the  appearance  of  being  inflamed,  its  ves- 
sels enlarge,  lympli  is  shed  into  its  interstices,  and 
it  become°s  consolidated  with  the  periosteum.  These 
changes  are  preparatory  to  the  absorption  of  the  old 
bone,  and  the  secretion  of  the  new  osseous  matter, 
and  even  previous  to  the  death  of  the  bone,  which 
is  to  be  removed.    In  one  instance,  I  found  the 
periosteum  vascular  and  pulpy,  wlien  the  only 
affection  was  a  small  abscess  of  the  medulla,  the 
bone  still  retaining  its  connexion  with  the_ neigh- 
bouring parts  as  it  readily  received  injection. 
The  newly  organized  periosteum,  &c.,  separates 
entirely  from  the  bone,  after  which  it  begins  to 
remove  the  latlor  by  absorption      and  while  this 
is  going  on,  its  inner  surface  becomes  covered 
with  little    eminences,  resembling  granulations. 
"  In  proportion  as  the  old  bone  ia  removed,  new 
osseous  matter  is  dispersed  in  the  substance  of  the 
granulations,  whilst  they  continue  to  grow  upon 


completely  absorbed,  according  to  the  circum- 
stances of  the  case.  What  remains  of  the  invest- 
ment, after  the  absorption  of  the  old  bone  and- 
the  formation  of  the  osseous  tube  which  is  to 
replace  it,  degenerates,  loses  its  vascularity,  and 
appears  like  a  lacerated  membrane.  I  have  never 
had  an  opportunity  of  examining  a  limb,  a  suffi- 
cient time  after  the  termination  of  the  disease,  to 
ascertain,  whether  the  investment  be  at  last  totally 
absorbed,  but,  in  some  instances,  I  have  seen  very 
little  remaining.  During  the  progress  of  the  dis- 
ease, the  thickened  cellular  substance,  which  sur- 
rounded the  original  periosteum,  becomes  gradually 
thinner  ;  its  vessels  diminish,  and  it  adheres  strictly 
to  the  new -formed  bone,  to  which  it  ultimately 
serves  as  a  periosteum."  (See  Crotvther  on  White 
&i;e/K«^,  p.  183,  ed.  2.) 

However,  Mr.  Stanley  showed  me  a  preparation, 
which  tends  to  confirm  the  accuracy  of  Troja's  ac- 
count of  the  old  periosteum  becoming  adherent  to 
the  new  bone.  In  this  example,  the  periosteum 
is  perfectly  continuous  with  that  covering  the  epi- 
physes. If  this  were  not  the  fact,  we  should  have 
to  explain  in  what  way  the  periosteum  of  the  new 
bone  is  formed.  We  know  that  the  vessels  of  the 
original  periosteum  enter  the  new  bone,  in  order  to 
complete  its  formation  ;  and  it  seems  more  conso- 
nant with  the  uniform  simplicity  of  nature's  opera- 
tions, to  suppose  that  this  connexion  is  kept  up, 
than  that  the  old  periosteum  should  be  totally  re- 
moved, after  the  production  of  the  new  bone,  and 
another  membrane  of  the  same  kind  be  then 
generated. 

An  interesting  example  of  necrosis  of  the  thigh- 
bone,  published    by  my  friend   Mr.  Copland 
Hutchison,  tends  also  to  prove,  tliat  the  new  os- 
seous shell  is  commonly  formed  by  the  periosteum, 
as,  in  this  case,  the  medullary  tissue  was  found 
completely  ossified  {Practical  Ohs.  in  Surgery,  p. 
135),  and  could  not  therefore  be  supposed  to  be 
capable  of  the  v/ork.  Dr.  M'Donald  deserves  to  be 
mentioned  as  one  of  the  most  -distinguished  advo- 
cates for  the  truth  of  Troja's  explanation  of  this 
subject.    (See  M'-DonakVs  Thesis  de  Nenvsi  ac 
Calio  ;  Edinb.  1799.)  Another  writer  has  adduced 
many  arguments  to  prove  that  the  pulpy  mass, 
which  extends  from  one  epiphysis  to  the  other,  and 
is  itself  at  last  converted  into  bone,  is  formed  quite 
independently  both  of  the  original  bone  and  of  the 
periosteum.     (See  PusseU's  Practical  Essay  on 
Necrosis,  p.  27.  Edinb.  1795.)     This  account, 
however,  is  contrary  to  the  observations  of  Troja, 
David,  Weidmann,  M'Donald,  Macartney,  and 
numerous  other  observers.    Indeed,  Mr.  Hutchi- 
son seems  to  think  the  periosteum  so  essential  to 
the  formation  of  a  new  bone,  that  he  attempts  to 
explain  the  cause  of  fractures  of  the  patella  not 
becoming  united  by  a  bony  substauce,  by  advert- 
in"-  to  the  deficiency  of  periosteum  upon  it  ;  a  cir- 
cumstance, which  he  deems  also  a  strong  argument 
against  Mr.  Russell's  doctrine.    (See  Practical 
Ohs.  in  Surgery,  p.  141,  142.) 

These  very  same  cases,  however,  fractures  ot 
the  patella,  do  sometimes  unite  by  bone,  and, 
therefore,  while  Mr.  Hutchison  is  urging  them  as 
facts  against  Mr.  Russell's  opinion-that  tl.c  peri- 
osteum takes  no  part  in  the  regeneration  of  bone- 
Baron  Larrey  is  actually  adducing  them  m  support : 
of  this  very  theory.  (S<^o.Journ.  CompUm,  da  Diet 
des  Sciences  Mid.  t.  .via.)    The  experiments  of 
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Breschet,  Villei'me,  Diipuytren,  and  Cruveilhier, 
111  relation  to  the  formation  of  callus  {see  Fnic/ure), 
are  decidedly  against  the  periosteum  being  the 
sole  organ  of  ossification. 

Boyer  does  not  refer  all  the  work  of  rcproduc- 
insr  bones  exclusively  to  the  periosteum  in  every 
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instance;  but  joins  Weidmann  in  believing,  that 
\yhat  seems  a  new  bone  is  sometimes  only  a  separa- 
tion and  thickening  of  the  external  layers  of  the 
original  bone,  which  have  escaped  destruction. 
He  notices  the  modifications,  to  which  the  phe- 
nomena of  necrosis  are  subject  when  the  disorder 
affects  the  whole  thickness,  and  the  whole,  or  the 
greater  part  of  the  circumference  of  a  lon^  cylin- 
drical bone.    When  the  periosteum  is  destroyed 
together  with  the  bone,  while  the  medullary  mem- 
brane, which  does  the  ofiice  of  an  internal  peri- 
osteum, is  preserved,  Boyer  represents  the  latter 
membrane  as  undergoing  similar  changes  to  those 
which  we  have  mentioned  as  taking  place,  under 
other  circumstances,  in  the  external  periosteum, 
a^d  he  describes  it  as  becoming  the  organ  by  which 
the  new  bone  is  formed.     (See  Traite  des  Mai 
CJdr.  t.  lii.  p.  432.)    The  foregoing  account  is  cor- 
roborated by  Mr.  Stanley.    "  If,  in  a  living  animal, 
<3ays  he)  a  portion  of  one  side  of  the  walls  of  a 
bone  be  removed,  without  much  injury  to  the  me- 
dullary texture,  the  lost  bone  will  be  reproduced 
by  the  vessels  of  the  medullary  membrane" 
lim    he   ascertained  by  an  experiment  made 
on  the  tibia  of  a  dog.    He  had  seen  also  an  illus- 
tration of  a  similar  circumstance  in  the  ulna  of  the 
human  subject.    {See  Lond.  Med.  Gai:.  vo]  xx  p 
m.)    Mr.  Mayo  also  states,  that,  if  the  integu- 
ments, and  one  aspect  of  the  cortex  of  a  cylindrical 
bone  perish  in  consequence  of  an  injury,  the  can- 
cellous structure  granulates,  and  reproduces  what 
Has  been  lost.    {Hummi  Putliohgy,  p.  35  )  But 
when  the  whole  thickness  and  circumference  of  : 
long  bone  are  destroyed,  together  with  the  medul 
Jary   membrane,  while  the  periosteum  survives 
Boyer  agrees  with  Troja,  &c.,  in  believing  the  latter 
membrane  to  be  the  means  by  which  the  new 
bone  13  generated. 

[Diipuytren,  {Clin.  Chir.  vol.  iv.),  agrees  verv 
much  with  Duhamel  as  to  the  reproductive  func- 
tion of  the  periosteum,  but  his  experiments  lead 
him  to  assign  some  portion  of  this  process  to  the 
medullary  menibrane  and  adjacent  tissues.  (See 
also  Syd.  Soc.  lUl.  Dupuytren  on  Injuries  and 
Z»™  o/  translated  by  Le  Gros  Clark.) 

Brodie  fully  confirms  the  opinion  of  Dupuytren 
rt°n  /t'S^'^-  ^833-34,  p.  54.)  Bransby 
trooper  also  lends  his  sanction  to  the  formative  pro- 
perties of  the  same  structures.  {GuyS  Hospital  lie- 
ports,  part  4.)]  ■' 

But,  according  to  Mr.  Stanley's  investigations, 
When  the  necrosis  is  attended  with  destruction  of 
the  walls  of  the  bone  and  the  medullary  texture 
the  bone  may  be  regenerated  from  three  sources 
1.  Ihe  articular  ends  of  the  original  bone,  which 
are  very  rarely  implicated.    2.  The  periosteum 
whic_h  invested  the  dead  bone.    3.  The  soft  part 
indifferently,  whatever  their  nature  may  be,  which 
surroiind  the  periosteum,  supposing  tMs  to  Im  -e 
been  destroyed     Of  these  agents  in  the  repro  .c' 
tion  of  bone  Mr.  Stanley  joins  several  of  the  fore- 
going pathologists  in  regarding  the  periosteum  as 

nW\  rfh"'-''"'-  /^'"-.'fe''V'-  f^r  from  mai  ! 
oTfi  r,^      ,  '5  the  only  tissue  capable 

vou  if.       '       8'"''  <'*'""1''«5  to  tiie 


coiit.ar,,  yet  he  considers  that  the  influence  which 
he  periosteum  exercises  in  the  regeneration  of 
bone  ,s  so  great,  in  consequence  of  its  being  "  - 
hapsmore  prone  to  form  osseous  matter  thmi  .?nv 
other  fibrous  tissue,  that,  in  all  cases  in  Xh 
bone  has  been  lost,  whether  by  necrosis,  or  ex- 
ternal v-iolence,  the  chance  of  its  reproduction,  and 
the  perfection  of  the  process,  are  materially  infli,. 
enced  by  tha  condition  of  this  membrane.  "  With 
reference  to  this  point,  the  same  observer  performed 
the  tollowing  experiment.    A  portion  of  the  radius 
in  Its  whole  thickness,  and  with  its  periosteum' 
had  been  removed  from  the  fore  leg  of  one  do-.  • 
and  from  the  fore  leg  of  another,  a  similar  piece °of 
the  radius,  but   with   the  periosteum  carefully 
spared  ;  this  membrane  was  merely  slit,  separated 
trorn  the  bone,  and  turned  aside,  so  that  the  re- 
quired portion  of  bone  could  be  removed.  The 
result  proved  the  influence  of  the  periosteum  in  the 
reproduction  of  bone  ;  for,  on  killing  both  dogs,  ten 
weeks  after  the  operation,  it  was  found,  that,  in  the 
dog,  whose  periosteum  had  been  left,  the  reproduc- 
tion was  so  perfect,  that  scarcely  any  vestige  of  the 
injury  remained.    But,  in  the  other  dog,  whose 
periosteum  had  been  removed,  the  regeneration 
^vas  incomplete,  and  a  false  joint  had  formed  be- 
tween the  divided  ends  of  the  bone.    (Lond.  Med 
<^az.  vol.  XX.  p.  578.) 

[Mr.  Syme  had  originally  performed  an  analo- 
gous experiment  with  the  same  result,  and  his  in- 
vestigations all  tend  to  show  that  the  periosteum  U 
the  principal  reparative  agent  for  bone.  {On  the 
poivers  of  the  Periosteum  to  form  new  Bone,  1848 
Siirgl!y){^^°'''  ^°  Praclice  of 

ohes  H,stortqy  et  Expirimentales  sur  la  forma- 
i'on  du  Cal.,  818.)  Sanson  (De  la  Cari/el  Nc- 
erose  compartes  cntre  elks,  1813.)  Cruveilhier 
and  others  left  no  doubt  about  the  pow  :f 
the  vessels  of  other  textures,  besides  those  of 

work  of     T.'"'^  '°  '^"^^  ^  «hare  in  the 

work  of  ossification  ;  and,  as  Mr.  Stanley  correctly 
observes,  important  as  the  periosteum^is,  Tl 

made,  that  u  is  essential  to  the  reproduction  of 

till  nn?'/T''V\'  P^^o^te^ra  from  a  dog's 
tibia  and  destroyed  .the  medullary  texture-  vet 

Zetof  '^"'^  ev^denti;  b;  ^h 

ve  se,s  of  the  surrounding  cellular  tissue,  which 
had  become  exceedingly  condensed,  and  adhered 
to  he  surface  of  the  new  bone,  formi'ng,  in  f„ct,  its 
peuosteum.  The  same  thing  undoubtedly  often 
happens  in  the  human  subject. 

In  cases  of  deep-seated  necrosis,  where  there  are 
large  abscesses,  and  much  destruction  of  the  soft 
purts  around  the  bone,  there  must  of.en  be  more  oi- 
less  complete  destruction  of  the  periosteum,  which 
ad  invested  the  old  bone,  and  ?et  the  f„;ma;  J 

Besides  the  periosteum  and  surroundin-  soft 
parts,  the  articular  ends  of  a  bone,  whose°slia 
has  perisiied,  contribute  also  to  its  reprodiicti  , 
for  luxunant  granulations  will  arise  from  their  sur-' 
aces,  and,  becoming  ossified,  will  at  length  unite 
em  to  the  new  bone,  wlrcli  has  been  prod  c  d 
e.ther  by  the  periosteum,  or  by  other  structures 

Many  investigations  have  been  made  of  late  ve-ir« 
to  determine  the  sources  whence  the  materid 
winch  regenerates  bone,  is  derived,  and  the  ch.rZs 
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it  "undergoes  during  its  conversion  into  ossific 
matter.  It  is  now  .ascertained  that  the  tissues  en- 
gaged in  this  process  are:  1st,  the  periosteum;  2nd, 
the  medullary  structure  of  the  long  bones,  and  the 
diplije  of  the  flat  ones;  3rd,  the  muscles  and  other 
soft  parts  surrounding  the  affected  bone;  4th,  the 
substance  of  the  bone  itself.  The  periosteum  is 
the  chief  agent  in  the  reproduction  of  bone,  and 
alone  is  sufficient  to  restore  the  lost  part.  The  ex- 
periments of  Syme  aiid  Stanley,  illustrative  of  this 
fact,  have  been  already  alluded  to. 

Flourens  {Theorie  experimeniale  de  la  formation 
des  Os.  1047)  resected  portions  of  the  ribs,  and 
found  that,  when  the  periosteum  was  preserved,  de- 
position of  bony  matter  commenced  upon  that  mem. 
brane  at  the  part  farthest  removed  from  the  cut 
ends  of  the  bone,  and  that  it  gradually  extended  to- 
wards them.  Upon  one  occasion  he  placed  a  tube  in 
a  hole  which  was  drilled  into  the  medullary  cavity 
of  a  long  bone,  and  upon  a  piece  of  the  periosteum 
which  bulged  up  into  the  tube,  bone  was  formed. 
Heine's  experiments  (Graefe.  and  WaWier's  Journ. 
Bd.  xxiv.)  are  equally  conclusive  :  he  inserted  a 
piece  of  linen  between  the  periosteum  and  the 
femur  of  a  dog,  so  as  completely  to  separate  them, 
and  after  the  lapse  of  a  few  days,  an  osseous  cap- 
sule enveloped  the  piece  of  linen,  and  adhered  to 
the  shaft  of  the  bone  above  and  below  it,  whilst 
no  ossific  matter  was  formed  on  the  surface  of  the 
denuded  bone.  Syme  has  performed  a  similar 
experiment  with  the  same  result.  (See  also  Troja. 
De  novorum  Ossium  regen.  E,rperiincnta^  177 5,  and 
a  monograph  by  Weding,  1823.  Diss  de  regen.  Os- 
sium.') 

The  beautiful  experiments  of  Oilier,  of  Lyons 
{Brit.  Med.  Journ.  1860),  confirm  the  activity  of 
the  periosteum  in  the  reproduction  of  bone, 
When  portions  of  it  were  detached  and  transplanted 
into  other  parts  of  the  same,  or  even  of  another 
animal,  new  bone  was  generated.  He  states  that 
a  subperiosteal  blastema  always  exists  between 
this  membrane  and  the  bone,  and  it  is  in  this 
exudation  that  the  osseous  formation  takes  place. 
Mr.  Jordan  has  attempted  to  utilize  the  well- 
known  osteogenic  properties  of  the  periosteum  in 
the  treatment  of  ununited  fractures. 

The  regeneration  of  bone  by  the  medullary  tis- 
sue has  been  shown  by  the  experiments  of  Troja 
and  Charnieil  upon  birds  and  animals  ;  and  later 
by  Stanley,  Wagner,  and  others.    It  may  be  ob- 
served in  the  humim  subject  after  amputations, 
resections,  and  fractures,  in  the  form  of  an  osseous 
plug,  filling  up  the  medullary  canal ;  also  in  certain 
cases  of  necrosis,  where  the  sequestrum  is  contained 
in  a  cavity  formed  between  the  thickened  external 
lamellEe,  and  the  medullary  tissue,  which  has  been 
consolidated  by  osseous  deposit  into  its  cancelli. 
And  again,  in  the  obliteration  of  the  medullary 
canal  by  bone,  which  generally  takes  place  when 
the  external  layers  have  suffered  necrosis.  That 
the  diplbe  also  takes  part  in  the  formative  process 
may  be  seen  sometimes  in  the  cranial  bones,  where 
the  reticular  arrangement  of  the  diploe  has  en- 
tirely disappeared,  in  consequence  of  osseous  de- 
posit within  its  cancelli. 

Hunter  was  the  first  to  recognise  the  share  taken 
by  the  surrounding  soft  parts  in  the  repair  of 
bone  {Op.  oil.  vol.  i.  p.  520")  and  it  is  now  gene- 
rally acknowledged.  C'harmeil  removed  portions 
of  bones  in  pigeons,  together  with  the  periosteum 
and  lucdullii,  and  the  restoration  was  complete,  al- 


though more  tedious  than  when  the  periosteum 
was  preserved.  Stanley  destroyed  the  medullary 
tissue  in  the  tibia  of  a  dog,  after  removing  the 
periosteum  from  it,  and  in  six  weeks  he  found  new 
bone  in  course  of  formation  round  the  necrosed  shaft. 
The  same  author  has  observed  cases  of  partial  re- 
generation of  bone  in  the  human  subject,  by  the  soft 
tissues  which  surround  it ;  but,  to  favour  this  mode 
of  repair,  it  is  necessary  that  there  should  be  a  thick 
layer  of  soft  parts  about  the  bone,  and  the  inflamma- 
tory action  preliminary  to  this  process  not  too  severe. 
{Op.  cit.  p.  108.)  The  experiments  of  Syme, 
Heine,  Wagner,  &c.,  show,  however,  that  when 
the  whole  thickness  of  a  bone  is  removed,  together 
with  its  medulla  and  periosteum,  the  reparative 
process  takes  place  very  slowly  and  imperfectly. 
In  most  of  their  cases  the  cut  ends  of  the  bones 
were  rounded  off,  and  connected  only  by  a  dense 
fibrous  cord,  in  which  ossific  nodules  were  occa- 
sionally found  deposited. 

Wagner  denies  that  the  bone  itself  assists  in 
the  formation  of  new  osseous  tissue.  Rokitansky, 
on  the  contrary,  attributes  to  that  portion  of  the 
old  bone  which  remains  healthy  after  necrosis,  the 
principal  share  in  the  reproductive  process.  MUller 
does  not  admit  that  the  periosteum  possesses  the 
function  of  regenerating  bone,  but  considers  the  new 
ossific  formation  is  entirely  due  to  an  exudation 
from  the  inflamed  bone,  or  to  minute  osseous  par- 
ticles which  are  detached  with  the  periosteum. 
Klencke  agrees  wilh.  Rokitansky  as  to  the  repara- 
tive power  of  sound  bone,  but  to  a  limited  extent 
only  ;  and  most  other  observers  are  of  his  opinion. 

As  illustrations  of  repair,  by  the  agency  of  bone, 
may  be  given  the  union  of  compound  fractures  by 
means  of  granulations  which  arise  from  the  surface 
of  the  bone  ;  the  partial  or  complete  restoration 
of  bone  in  the  same  manner  after  an  exfoliation; 
the  obliteration  of  the  fistuloiis  sinuses  and  cavities 
in  bone  after  expulsion  of  the  sequestrum;  the 
osseous  union  which  takes  place  after  necrosis 
between  the  newly  formed  shaft  of  a  long  bone 
and  the  epiphyses;  bony  ankylosis  after  disease 
or  resection  of  the  articular  ends  of  a  bone;  and 
the  healing  of  ulcers  of  bone,  which  is  affected, 
chiefly  by  layers  of  granulations,  devised  from  the 
osseous  surface.] 

If  we  examine  the  new  bone,  at  different  pe- 
riods of  its  development,  it  appears  in  the  earliest 
state  in  the  form  of  a  reddish  fluid,  as  has  been 
observed  by  Duhamel,  Fougeroux,  Bordenave, 
Haller,  Callisen,  and  others.  If  we  also  attend  to 
the  progressive  changes  which  this  fluid  undergoes, 
we  cannot  but  believe,  that,  as  in  the  embryo,  an 
organic  and  fixed  arrangement  of  parts  takes  place. 
IiTdeed,  it  would  be  erroneous  to  consider  such  fluid 
destitute  of  organization  and  extravasatcd  at  ran- 
dom. Thin  and  little  in  quantity  on  its  first  ap- 
pearance, its  consistence  and  quantity  afterwanls 
gradually  increase  (7Vo;«,p.  42.44),  so  that  what 
at  first  appeared  like  a  liquid,  soon  becomes  a  gela- 
tinous substance,  ill  which  are  developed  bony  fibn  s 
which  incessantly  become  more  and  more  numerous. 
These  fibres  in  a  short  time  form  little  layers  and 
cells,  and  extend  themselves  everywhere,  so  that 
at  len'Hh  all  which  was  fluid  disappears,  and  the 
new  bone  is  produced.  ^Vhile  young,  liowever, 
it  is  still  spongy  and  reddish  {Troja,  p.  44  ,  but 
soon  becomes  denser,  harder,  and  more  solid  than 
that  which  it  substitutes,  aud  it  acquires  the  or- 
dinary colour  of  the  rest  of  the  bones. 
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[According  to  more  recent  observers,  the  first 
stop  towards  the  reproduction  of  bone  consists  in 
au  increased  vascularity  of  the  periosteum,  which 
becomes  swollen  and  intimately  adherent  to  the 
surrounding  tissues,  then  thiclcened,  soft,  and  pulpy; 
a  copious  exudation  of  yellowish  viscid  fluid  takes 
place  from  this  membrane,  between  it  and  the  sur- 
lace  of  the  bone,  so  as  to  separate  them ;  in  this  fluid 
are  seen  small  bloody  streaks  or  specks,  and  when 
placed  under  the  microscope,  nuclei,  granular  matter 
and  oil  vesicles  are  found.    This  blastema  gradu- 
ally condenses,  becomes  of  a  gelatinous  consistence 
then  hrm  and  cartilaginous;  and  in  this  sta-^e  it 
presents,  on  examination,  nucleated  cells  and  nSclei 
in  large  quantity,  connected  by  an  intercellular 
material,  which  is  somewhat  fibrillated. 

The  process  of  ossification  commences  very  earlv 
Wagner  has  seen  bone  formed  in  the  medullarv 
cana  as  early  as  the  sixth  day.  It  takes  place  in  the 
cartilagmous  substance,above  mentioned,  by  the  de- 
position of  osseous  particles  in  several  places  at  once 
rhese  increase  in  size  and  number,  and  assume  the 
form  of  needles,  which  spread  out  over  the  mass,and 
by  their  coalescence.enclose  large  spaces— thus  caus- 
ing the  open  porous  surface  which  is  a  characteristic 
of  new  bone.    This  spongy  condition  disappears  as 
ossification  proceeds,  and,  in  time,  the  new  bone 
becomes  equally  dense  with  the  old;  a  section 
ot  it  under  the  microscope  presents  precisely  the 
same  arrangement  as  a  piece  of  original  bone.f 

The  external  surface  of  the  new  bone,  which 
during  the  period  of  its  formation,  was  iA-egular 
and  studded  with  several  excrescences  of  various 
size3,_and  pierced  with  apertures  of  difl^-erent  di 
mensions  becomes  in  the  course  of  time  smooth 
and  regular,  especially  after  the  expulsion  of  the 
sequestrum.  ^ 

The  sides  or  walls  of  the  new  bone,  which  at 

[i'oja,  p.  21);  and  its  interior  becomes  hollowed 
out,  so  as  to  form  a  more  or  less  perfect  medul- 

rl^  "'''^^    necrosed  shaft 

remains  enclosed  m  the  sheath  formed  by  the  new 

JZ'  R  V  T'^r  ""^  "-an  the  ori- 

ginal. But,  should  one  of  the  ends  of  the  dead  shaft 
protrude  from  the  cavity,  while,  by  the  side  of  the 
attected  bone,  there  is  not  another  one  capable  of 
resisting  the  action  of  the  muscles,  the  new  bone 
will  be  shortened,  and  undergoes  some  change  in 
Its  shape  and  direction.  Indeed,  says  Weidmann, 
tue  new  bone  in  its  early  state,  from  want  of 
consistence,  must  yield  to  the  efforts  of  the 
muscles. 

[Muscular  action,  aided  by  the  weight  of  the 
tiocly  when  the  necrosis  is  in  the  lower  extremity 
will  sometimes  occasion  considerable  shortening 
and  deformity  of  the  limb,  in  consequence  of  the 
yielding  of  the  newly  formed  osseous  tissue.  Very 
serious  results  have  ensued  from  this  cause,  such  as 
fracture;  or  a  sudden  movement  of  the  limb  has 
been  known  to  force  the  point  of  a  sequestrum 
into  a  neighbouring  joint,  or  to  lacerate  a  larire 
blood  vessel.  {Stanley,  op.  cii.  p.  J 11.  Poland 
0,1  Injured  Arteries.  Gmf^  Hospital  Reports 
aeries  iii.  vol.  v.  p.  S.'Ji.)]  / 

The  periosteum,  which  swells  as  soon  as  the 
separation  of  the  old  bone  commences,  shrinks' 
and  IS  not  .it  all  thickened,  when  the  exfoliation  is 
hnished.  I  roja,  having  destroyed  the  medullarv 
structure  of  n  long  bone,  found  the  periosteum 
swelled  at  the  end  of  3G  hours ;  but  he  observed 


1     ,  339 

that  the  whole  of  such  bwoH;.,~  t 
the  25th  day.    (P  43,  67!)  ^  disappeared  before 

The  periosteum,  which'  time  • 
to  the  new  bone,  a  it  d S  to  the  ol7""'' 
sels  are  increased  in  diameter,  aUJon;"' a  1 
quantity  of  blood;  they  dive  imo  la^ge  a  fertuS 
he  regenerated  bone,  ramify  evei^wl  re  in  Us 
substance,  and  nourish  it. 

[When  the  periosteum  is  destroyed  by  iniurv 
or  by  the  violence  of  the  inflammatory  proc  sTail 
cording  to  Stanley  (p.  110,)  the  clllular  tissue 
around  the  bone  becomes  dense  and  thickened  -  it 
adheres  to  the  newly  formed  osseous  structure, 
forms  Its  investing  membrane,  fulfilling  all  the 
functions  of  the  periosteum.     Wagner  howevei 
{op.  c^.  p.  171)  states  that  this  nlv  coveS 
ormed  by  the  plastic  exudation,  which  take  pLe 
0  egenerate  bone.    According  to  him,  abou?  the 
sixth  day  a  change,  perceptif^Ie  to  the  eye  has 
occurred  ,n  this  material.    It  then  presents'  two 
d  fferent  substances  ;  that  nearest  to%he  bone  is 
of  a  bluish  white  colour,  resembles  cartilage  in  its 
density,  and  is  converted  into  bone  ;  the  more 
superficia  layers  are  yellowish  or  reddish  in  colour 
and  consisting  «of  the  elements  of  immature  oe  ! 
lular  tissue,"  are  gradually  perfected  into  true 
areolar  tissue,  which  blends  with  and  thickens  the 
periosteuni,  or,  when  that  membrane  is  destroyed 
forms  a  fibrous  covering  to  the  new  bone  ]  ' 
How  admirable  is  the  process,  by  which  the 
muscles,  detached  from  a  bone  affecfed  with  ne! 
ros,s,  have  other  insertions  given  to  them,  and  are 

Sorp.T7)^^^^ 

[When  the  periosteum  is  preserved,  the  muscles 
and  tendons  retain  their  connexion  vvithh  and 
are  inserted  into  the  new  bone  through  its  medium 

mentlo  theTT'r^?  be  destroyed',  thei^^ 
ment  tothe  skeleton  is  effected  by  means  of  th^ 
lymph  effused  during  the  inflammat?  proems 
which  has  taken  place  ;,this,  infiltratin/the  sur 
rounding  parts  causes  their  adhesion  to  e^ach  oth  r" 
as  well  as  to  the  thickened  layer  of  cellular  tissue 
which  forms  the  immediate  covering  of  tj  e  bo,ie' 
Rokitausky  states,  on  the  authority  of  Meckel 
that  the  muscles  remain  connected  with  the  dead 
bone  for  some  time,  reaching  it  through  the  open 
ings  left  in  the  new;  but  that  they  gradual  l 
become  detached  from  it,  and  impla^tef  T  the 
newly  formed  bone.     The  manner,  however  in 
which  this  IS  accomplished,  is  not  described  ]  ' 

a  true  membrane,  wliich  sends  a  great  n.imL.  f 
vessels  into  the  substance  of  the'  boL?    W Ln 
his  membrane  is  torn  off,  the  surface,  wh  cl 
vered,  ,s  found  somewhat  smooth,  the  edge  0 
bony  layers  and  projectious  of  the  fibres^being 
1)1  unt  and  rounded.  "v-mg 

.  [The  cavities  which  are  gradually  develoned 
...  the  mtcnor  of  a  new  bone,  arc  also  Inied  by  tl  is 
membrane,  and,  in  course  of  time,  marrow  is  formed 
within  them.  ' 

Necrosis  may  attack  the  whole  shaft  of  a  bone 
but  this  IS  not  usually  the  case;  it  is  much  mS' 
common  to  find  only  a  part  of  one  attected  •  it  m  v 
also  vary  in  intensity  from  the  slightest  loss' of  sub- 
z  2 
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stance  from  the  surface  of  a  bone  (see  Exfolia- 
tion), to  destruction  of  the  whole  thickness  of  its 
shaft. 

In  external  or  superficial  necrosis,  only  the  outer 
layers  are  involved,  and  it  does  not  usually  extend 
deeply  into  the  substance  of  the  bone  ;  it  is  often 
the  result  of  periostitis  or  of  an  injury,  and  varies 
very  considerably  in  its  extent.  If  the  periosteum 
be  destroyed,  the  dead  piece  of  bone,  when  detached 
from  the  living,  comes  away  of  itself,  or  is  readily 
removed,  and  the  reparative  process  is  very  imper- 
fect, or  altogether  absent.  This  form  of  the  disease 
is  frequently  met  with  in  the  skull,  in  the  bones  of 
•which  there  is  seldom  much  attempt  at  reproduction. 

When  the  periosteum  is  left  intact,  it  pours  out 
plastic  lymph,  which  becomes  ossified  and  forms  a 
bony  case  for  the  sequestrum  :  this  is  then  said  to  be 
invaff mated,  and  requires  the  aid  of  surgery  for  its 
removal.  In  these  cases  the  loss  of  substance  is 
entirely  restored. 

In  internal  or  central  necrosis,  destruction  of  the 
inner  lamellae  of  the  bone  takes  place,  whilst  the 
outer  part  or  cortex  is  not  involved  in  the  disease. 
Here  new  osseous  tissue  is  formed  by  the  periosteum 
upon  the  surface  of  the  bone,  whilst  the  external 
layers  become  indurated  from  deposition  of  ossific 
matter  between  them  ;  the  medullary  structure 
may  also  become  consolidated  by  bony  deposit,  and 
the  sequestrum  will  then  be  contained  in  a  cavity, 
formed  by  the  thickened  outer  walls  and  the 
ossified  medullary  tissue.  If  the  medullary  texture 
perish,  together  with  the  inner  layers  of  the  bone, 
the  whole  will  be  detached  as  a  sequestrum,  in  the 
form  of  a  cylinder,  leaving  the  solidified  external 
lamellae  covered  on  their  inner  aspect  by  granu- 
lations. This  latter  form  of  the  disease  is  most 
commonly  seen  in  the  stumps  of  long  bones  after 
amputation. 

When  the  whole  thickness  of  a  bone  dies,  the 
medullary  tissue  generally  perishes  with  it  ;  the 
periosteum  inflames,  separates  from  the  dead  bone, 
and  pours  out  plastic  lymph,  which  ossifies  and 
forms  a  bony  sheath  around  the  necrosed  shaft, 
and,  when  this  is  removed,  more  or  less  perfectly 
replaces  it.  This  cylinder  of  new  bone,  which  is 
termed  the  involucrum,  is  white,  rough,  spongy,  and 
porous  ;  it  is  perforated  with  openings  of  varying 
•size  and  shape,  they  are  called  cloacce,  and  lead 
into  the  interior  of  the  bone.] 

The  cavity  of  the  new  bone  includes,  and  almost 
entirely  conceals,  the  dead  fragments.  Sometimes, 
however,  the  new  bone  forms  a  sort  of  bridge  oyer 
the  sequestrum,  in  such  a  manner  that  the  cavity 
is  open  above  and  below,  in  both  which  situations 
the  sequestrum  can  be  felt.  (Hunter,  in  Med.  Ols. 
and  Inquiries,  vol.  ii.  p.  418.) 

Sometimes,  it  is  only  a  narrow  cross  piece,  which 
forms  the  bridge  retaining  the  sequestrum.  (  Weid- 
»na»»,  vid.  tab.  5.  fig.  1.  a.) 

The  new  bone  may  also  have  an  opening  in  it, 
out  of  which  the  dead  portion  protrudes.  (Ibid. 

P-35.)  .      .    .  , 

Sometimes  the  cavity  of  the  new  bone  is  single  : 
while,  in  other  instances,  there  are  several  succes- 
sive cavities  in  the  direction  of  the  length  'of  the 
bone,  with  transverse  interspaces  between  them; 
or  else  the  cavities  are  situated  laterally  with  re- 
spect to  each  other,  and  divided  by  partitions. 
{Weidmann,  tab.  7.  fig.  2.)  [In  the  Musde 
Dupuytren  may  be  seen  a  tibia  with  nine  distinct 
cavities,  containing  as  many  sequestra.] 


These  cavities  are  proportioned  in  size  and  shape 
to  the  fragments  of  dead  bone,  whicli  lodge  in  them. 
It  occasionally  happens,  that  they  open  into  some 
neighbouring  joint,  and  bring  on  suppuration  there  ; 
a  very  unfavourable  complication.  {Ibid.  p.  34. 
and  tab.  G.  fig.  3.  Also,  Doyer,  Mai.  Chir.  torn.  iii. 
p.  435.) 

Let  me  take  notice  of  the  holes,  by  which  the 
cavities,  including  the  dead  pieces  of  bone,  open 
externally,  which  Troja  denominated  the  foranwta 
grandia,  and  which  the  preceding  excellent  writer 
preferred  calling  the  cloaca;,  because  the}'  serve  to 
convey  outward  the  matter  and  any  separated 
pieces  of  bone.  In  the  beginning  they  are  not 
observable,  a  certain  space  of  time  appearing  to  be 
requisite  for  their  formation.  They  are  noticed  in 
long  cylindrical  bones,  whether  original,  or  of  new 
production,  whose  cavities  contain  dead  fragments. 

These  openings  vary  in  number  ;  when  the  se- 
questrum is  small,  only  one  is  found  ;  but,  when 
the  piece  of  dead  bone  is  extensive,  there  may  be 
two,  three,  or  four.  Weidmann  never  saw  more 
than  five.  But  Troja  met  with  eight.  (P.  50.) 
Weidmann  possessed  a  small  portion  of  the  diploe 
of  the  OS  innominatum,  which  was  affected  with 
necrosis,  and  contained  in  a  bony  cavity,  that  had 
no  external  opening  whatever. 

When  there  are  several  distinct  cavities  in  the 
same  bone,  containing  dead  fragments,  e-ich  cavity 
has  at  least  one  external  opening. 

These  cloacce,  or  apertures,  are  commonly  situated 
at  the  lower  and  lateral  parts  of  the  cavities  ;  they 
pass  obliquely  outwards,  and  communicate  with 
fistulous  sinuses,  which  open  on  the  surface  of  the 
skin.  {David,  p.  186.)  Some  of  the  cloaca;, 
however,  form  at  the  middle,  or  (what  is  exceed- 
ingly rare)  at  the  upper  part  of  the  cavities,  and 
proceeding  outward,  without  any  oblique  track,  go 
to  the  front,  back,  or  lateral  parts  of  the  limb. 
They  are  of  a  round  or  oval  shape,  or  nearly  so. 
Their  usual  size  is  such,  that  it  will  just  admit  a 
quill  or  a  probe.  They  terminate  internally  by  con- 
verging edges  in  the  manner  of  a  funnel  ;  while, 
on  the  contrary,  the  margins  of  their  outer  ex- 
tremity expand  somewhat.  The  canal,  between 
these  two  orifices,  is  sometimes  long,  sometimes 
short,  and  in  certain  cases,  of  scarcely  any  extent. 

Difl^erent  opinions  have  been  broached,  respecting 
the  causes  which  produce  the  apertures  in  the  new 
bone,  termed  by  Weidmann  the  cloaca.  M.  David 
says  that  the  pus,  collecting  in  an  early  stage  of  the 
disease  between  the  bone  and  the  periosteum, 
distends  and  corrodes  this  membrane,  and  that  the 
openings  which  form  in  it  become  afterwards  a 
cause  of  fistulaj  in  the  new  bone.  (P.  186.)  But 
it  is  observed  by  Weidmann,  that  this  explanation 
is  inadmissible,  since  the  existence  of  the  collec- 
tion of  pus  mentioned  by  M.  David,  is  not  proved 
by  observation  :  in  fact,  it  was  never  met  with  by 
Troja,  Bliimenbach,  Desault,  Koehler,  and  many 
others  in  repeated  experiments  on  the  subject. 
(Troja,  p.  56  and  66-,  Weidmann,  p.  36.) 

Koehler  thought  he  had  seen  the  new  bone  itself 
destroyed  by  the  pus,  and  cloaca  thus  produced. 
(P.  68-72.)  AVeidmann,  however,  deems  this 
opinion  quite  as  improbable  as  the  preceding,  for 
the  fact  of  the  surface  of  these  bony  apertures 
being  always  smooth,  ahvays  formed  . n  one  man- 
ner, and  constantly  lined  by  the  periosteum,  de- 
cidedly proves,  that  they  cannot 
action  of  pus  on  the  bone. 


arise  from  the 
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Troja,  in  liis  tl,i,.(j  expei-iraent  upon  the  rege- 
iienition  of  bones,  remnrkecl,  that  forty- two  liours 
ivUer  the  destruction  of  the  medulla,  tiiere  took 
pliice,  between  the  bone  and  the  periosteum,  nn 
elhision  of  lymph,  which  was  at  first  thin  and  in 
small  quantity,  but  afterwards  became  thicker, 
lie  noticed,  in  tlie  midst  of  this  gelatinous  sub- 
stance, some  small  spaces,  ivliere  it  ivas  deficient 
ami  u-hich  hud,  instead  of  if,  a  subtile,  whitish 
dry  incnislaiion,  which,  though  tolerably  adherent 
could  be  rtMvd  off.    These  small  spaces,  according 
'0  Jroja,  produce  the  apertures  called  the  cloacw 
{iroja,  p.  45.) 

In  another  experiment,  he  had  an  opportunltv 
of  examnnng  the  above  little  spaces  at  the  end  of 
iorty-eight  hours  :  he  affirms,  that  they  were  re- 
placed by  the  large  apertures,  or  cloaca,  of  the 
|iew  bone  (P.  47.),  and  that  such  openings  were 
nivanably  formed  in  the  place  of  the  small  in- 
«ustfcd  spaces  already  described.  (P.  58.)  As 
iroja  took  notice,  that  no  lymph  was  efiused  at 
these  particular  points,  he  was  inclined  to  impute 
the  circumstance  to  a  defect  in  the  ossification, 
^n^,  perhaps  to  tU  death  of  some  parts  of  the  peri. 
i^n  tvh!'  1  acknowledges,  that  the  mode 

in  which  he  formation  of  the  cloaca  happens  is 
exceedingly  obscure;  and  expresses  his  belief,  that 
Irojas  account  of  it  is  the  nearest  to  the  truth 
Jiut,  says  he,  one  thing  is  certain,  namely,  that 
tliese  openings  have  no  other  use  but  that  of 
conveying  outward  the  pus,  which  collects  in  the 
cavity,  and  the  small  bony  fragments,  since,  as 
soon  as  every  atom  of  dead  bone  has  passed  out 
they  d.mimsh   and,  at  length,  are  totally  ob- 
literated.     (^Weidmann,    De    Necrosi  Ossium, 

[Stanley  considers  that  these  openings  are  formed 
in  consequence  of  the  destruction  of  portions  of 
tlie  periosteum  during  the  course  of  the  inflam- 
mation which  accompanies  a  necrosis  :  at  these 
points  no  deposit  of  bone  takes  place,  and  it  is 
imcertain    whether    the    apertures    ever  close. 
Ne  aton  vol. ,.  p.  617,  op.  cit.)  agrees  with  Troja, 
that  small  pieces  of  the  periosteal  investment  re- 
main adherent  to  the  necrosed  bone  and  perish  with 
It,  and  consequently  there  is  an  absence  of  ossifica- 
tion: but  he  states  that,  when  the  sequeslrum  is 
expelled,  the  openings  are  filled  up  by  ossification 
ot  the  granulations  lining  the  cavity  and  fistulous 
sinuses.     Gerdy  (op.  cit.  p.  229.)  is  of  opinion 
that  they  are  formed  by  the  mechanical  action  of 
the  pent-up  matter,  which  finds  its  way  to  the 
Burlace,  after  the  manner  of  an  abscess  in  the  soft 
parts,  and  that  they  close  ultimately.] 

It  IS  a  remarkable  circumstance  in  the  history 
ot  necrosis  that,  in  favourable  instances  of  the  dis- 
ease, the  inflexibility  and  firmness  of  the  limb  are 
preserved   during   the  whole  of  the  process  by 
which  the  new  bone  is  formed.  Consequently, 
the  new  bone  must  have  begun  to  grow,  and  have' 
acquired  firmness  before  the  old  bone  separated 
or  w-as  absorbed.  Were  this  not  the  case,  the  limb 
mus   become  flexible  and  useless,  the  moment  the 
dead  bone  is  removed.    Another  consequence  of 
he  new  bone  being  formed,  before  the  removal  of 
the  old  one,  is  that  the  former  must  surround  and 
include  the  latter.    For,  since  the  lifeless  portion 
ot  bone  completely  occupies  the  space  between  the 
two  living  ends,  these  cannot  be  immediately  con 
nected  by  the  new  bony  matter.    The  connexion 
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can  alone  be  completed  bv  ih^         i        ,  ■ 
deposited  on  the  outside  of  tt  old       T  ^""'^ 
end  to  the  other,  and  attach  ng  itsei?  t 
which  still  remain  alive.     Tl  e  1°  ^""'""^ 
also  be  necessarily  larger  than  t  :,7on\""Lc"r 
mh  ^.^"•"/'"^"'"■'^'ed;  and  hence  the  affec  ed 
mb,  after  the  cure  is  complete,  will  often  con  i,  ue 
larger,  clumsier,  and  less  shapely  than  the  oE 
The  leng  h  of  u,  however,  may  remain  unalte  ed' 
because  the  old  bone  retains  its  attachment,  w  i  le 
the  rudiments  of  the  new  bone  are  lyin^  on  ts 
outside,  and  connect  the  living  ends^of^the  o'd 
one  by  an  inflexible  mass,  equd  in  length  to  the 
portion  which  is  destroyed 

When  the  loss  of  bone  has  been  very  extensive 
It  IS  seldom  completely  restored,  and,  ff  it  be  "e! 
produced  Its  shape  is  not  exactly  lik^  that  of  the 
original  bone  :  the  sides  are  flatter;  the  usr.al 
nngles  depressions,  and  eminences  are  not  ob- 
servable, and  sometimes  others  are  formed 

[Occasionally  the  shaft  of  a  long  bone  is  repro- 
duced,  equal  in  size  and  shape  to  th.t  which  it 
teplaces;  and,  in  rare  instances,  it  may  even  ex- 
ceed Its  original  in  length.  Cloquet  has  recorded 
an  example  of  this  in  a  girl,  is'years  old,  where; 
after  necrosis  of  the  tibia,  the  new  bone  was  an 
inch  and  a  half  longer  than  that  of  the  other  L  1 
We  see  that,  m  the  process  which  nature  fol- 
lows  in  the  formation  of  the  new  osseous  shell,  the 

the  first  step  of  the  process  is  to  surround  the  old 
bone  with  an  eftusion  of  coagulating  lymph.  (See 

Russell  on  Necrosis,  p.  2  7.)        o  J    e  •  V^^c 

_  When  the  sequestrum  is  thrown  off  slowly,  the 
.nflammation  ,s  moderate;  but  when  it  sepinites 
quickly,  while  the  new  bone  is  in  a  soft  state,  the 
detachment  is  generally  preceded  by  severe  inflam- 
matory symptoms,  and  followed  by  a  temporary 
loss  of  the  natural  firmness  of  the  limb.  This  pre^ 
TZ'  ^.^P'^f °f  the  sequestrum  often  occ^urs 

uentTv  fallf  H    '  ^""'l  '^e  chin  conse- 

quently falls  down  on  the  neck.    In  certain  cases 
the  sequestrum  separates  at  each  end  f  om  the 
iving  portions  of  the  old  bone,  before  the  new  ' 
sseous  shell  has  acquired  firmness,  so  that  the  limb  . 
s,  as  It  were,  broken  in  two  places.    (^Russell.)  I 
put-uion."'™  '''''  °^        description  require  am-' 
[The  length  of  time  required  for  the  separation 
of  asequestruni  is  most  uncertain:  in  some  ca  es 
.t  proceeds  with  great  rapidity,  whilst  in  othe^ 
many  years  elapse  without  its' detachment  from 
the  living  bone     Stanley  (p.  flc.  op.  cit.)    e  aZ 
one  instance  where  a  portion  of  the  feLu  w as 
still  m  process  of  exfoliation  thirty-five  vea  after 
he  injury  which  caused  the  necrosis;-  accord  n J 
0  the  same  author,  no  explanation  can  be  offe  | 
or  the  varying  periods  of  time  met  with  in  dif 
erent  cases.    Mr.  Paget  considers,  that    he  ,  it 
dead  and  living  portions  remain  continuou    o  I 
long  ime,  it  is  owing  to  a  want  of  vital  ^r  e  to 
dctad,  them;  and,  until  the  general  health  s  im! 
pioved  no  separation  takes  place.  (Op.  cit.  vol  I 
m.)  This  view  receives  confirmation  in  those  cases 
of  necrosis  which  proceed  from  constitutional  ea uses 
such  as  syphilis:  here  the  process  of  exfolia  oa 
y  take  p  ace  very  slowly,  or  even  be  enti  X 
ancsted,  until  the  proper  remedies  for  the  disease 
be  administered,  and  the  patient's  health  improved^ 
the  cl.mmnt.ng  action  is  then  expedited,  Ld  Ihe" 
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piece  of  bono,  which  has  been  a  source  of  discora- 
fort  for  months  or  years,  is  cast  off.  In  cases  of 
necrosis  from  general  causes,  there  is  seldom  much 
attempt  at  repair,  and  this  circumstance  is  observed 
in  traumatic  cases  occurring  in  unhealthy  persons  : 
also  when  there  is  much  destruction  of  the  soft 
parts,  whether  resulting  from  the  injury^  or  from 
the  violence  of  the  inflammation  succeeding  to  it; 
and  again,  when  followed  by  very  slight  inflam- 
matory action,  the  necrosis  may  assume  a  chronic 
form,  and  give  rise  to  morbid  changes  in  the  bone 
itself  and  the  tissues  about  it.  In  such  instances, 
large  portions  of  bone  may  be  lost  without  further 
attempt  at  repair  than  is  afforded  by  means  of  a 
fibrocellular  structure,  or  even  without  any  at  all. 

In  some  cases  of  acute  necrosis,  the  disease 
follows  a  very  rapid  course,  necessitating  ampu- 
tation of  the  limb  within  a  few  days  of  its 
commencement,  or  else  the  patient  succumbs  to 
its  violence.  In  most  of  these  instances,  the  whole 
shaft  of  the  bone  is  implicated,  and  is  found  de- 
nuded of  its  periosteum,  and  bathed  in  pus  :  here 
there  is  no  attempt  at  repair,  and  even  when 
sufficient  time  has  elapsed  for  the  reproductive 
process  to  have  established  itself,  the  severity  of 
the  inflammation  has  usually  prevented  any  forma- 
tion of  bone.  Although  the  destruction  of  the 
shaft  is  so  complete  and  rapid,  the  articular  ex- 
tremities are  very  rarely  attacked,  showing  well 
the  power  possessed  by  the  cancellated  structure  of 
bone  to  resist  the  invasion  of  disease. 

Occasionally  these  acute  cases  of  necrosis  have 
given  rise  to  pysemia,  and  thus  destroyed  life 
{PatJi.  Soc.  Trans,  vol.  xiii.),  but  purulent  infec- 
tion is  not  a  frequent  consequence  of  diseased  bone. 
The  new  bone  which  replaces  the  old,  after  a  ne- 
crosis, maj"^  itself  be  attacked  by  the  same  disease. 
Where  this  has  happened  very  little,  if  any,  at- 
tempt at  repair  has  been  observed.] 

Let  us  next  consider  the  states  and  circumstances 
of  necrosis,  in  which  surgery  may  be  advantage- 
ously exerted  in  the  assistance  of  nature,  and  the 
means  which  may  be  employed  for  the  purpose. 

In  some  instances,  the  shaft  of  a  cylindrical  bone 
may  have  perished,  and  become  completely  sepa- 
rated from  the  living  ends,  and  yet  the  process  of 
reproduction  may  take  place  to  onlj'  a  limited  ex- 
tent, or  it  may  entirely  fail.  In  some  other  eases, 
and  under  whatever  circumstances  the  death  of  the 
bone  has  occurred,  whether  from  constitutional  or 
local  cause,  from  external  violence  or  otherwise,  the 
necrosed  portion  may  still  retain  its  connexion  with 
the  living  bone,  and  no  exfoliation  ensue.  In 
University  College  Hospital  I  lately  had  a  patient 
with  necrosis  of  the  thigh  bone,  which  had  con- 
tinued fourteen  years,  without  any  sequestrum 
having  become  loose.  In  manj--  examples,  the 
cause  of  this  failure  of  separation  seems  inexplica- 
ble :  "In  some,  (says  Mr.  Stanlej-,)  it  may  arise 
from  simple  debility,  or  a  peculiar  derangement  of 
the  system;  or  it  may  be  the  effect  of  a  diseased 
condition  of  the  soft  parts  surrounding  the  dead 
bone.  This  is  perhaps  capable  of  illustration  by 
those  cases  in  which  necrosis  takes  place  from  the 
influence  of  the  venereal  disease.  In  these,  a  por- 
tion of  the  front  of  the  tibia,  for  example,  having 
perished,  and  the  skin  covering  it  ulcerated,  dead 
bone  is  exposed,  and  becomes  perfectly  black;  but 
It  undurgoea  no  further  change,  till  mercury  is 
exhibited."  (See  Lond.  Med.  Gaz.  vol.  xx. 
p.  579.) 


Weidmann  strongly  advocated  the  plan  of  con- 
fiding the  process  of  separation,  or  exfoliation,  to 
nature.  In  what  other  manner,  he  asks,  could  it 
be  more  safel)'  accomplished,  without  ha;morrhage, 
or  pain  to  the  patient — without  any  risk  of  a  re- 
currence of  inflammation,  or  of  a  fresh  necrosis  ? 
He  admits,  however,  that  the  process  frequently 
requires  a  considerable  time;  and  that  it  would 
be  desirable  to  accelerate  it,  if  possible. 

"  Will  any  topical  applications  have  this  effect  ? 
They  are  put  upon  the  inert  surface  of  a  dead  piece 
of  bone,  in  which  no  vital  power  or  action  can  be 
again  excited.  When  acrid,  they  prove  irritating, 
inflaming,  and  destructive  of  the  neighbouring 
flesh,  without  any  utility — and  cause  pain  to  the 
patient,  which  is  compensated  by  no  good.  Would 
the  perforations  recommended  by  Celsus,  Belloste, 
and  many  others,  have  the  desired  effect  ?  If,  says 
Weidmann,  tliey  are  confined  to  the  dead  bone, 
they  cannot  have  more  effect  than  the  scarifica- 
tions which  were  formerly  practised  in  cases  of 
gangrene;  and,  if  they  extend  to  the  living  bone, 
this  will  be  injured.  Lastl}"-,  Weidmann  inquires, 
whether  the  separation  can  be  accelerated  by  the 
actual  cautery,  which  cannot  act  upon  every  point 
of  the  necrosis,  and  which,  unless  applied  with  the 
greatest  precautions,  will  bum  the  subjacent  parts, 
and  bring  on  a  new  attack  of  inflammation,  with- 
out forwarding  the  exfoliation  in  the  smallest  degree. 
Of  what  use,  says  he,  can  rasping  and  scraping  in- 
struments be,  which  act  merely  upon  the  dead  part  ? 
Or  will  the  gouge,  and  other  cutting  instruments, 
do  more  good  ?  They  cannot  take  away  the  whole 
of  the  dead  portion,  without  injuring  the  adjacent 
living  bone,  and  causing  a  risk  of  another  necrosis. 
And,  if  they  leave  any  piece  of  the  old  dead  bone 
behind,  nature  will  be  as  long  in  effecting  the 
separation  of  these,  as  she  would  have  been  in 
detaching  the  entire  necrosis." 

A  certain  degree  of  irritation  in  the  soft  parts 
around  a  necrosis  is  set  down  by  Mr.  StanW  as  a 
necessary  condition  for  exfoliation.  I  believe  that 
the  process  is  frequently  expedited  by  it;  and  that 
it  is  on  this  principle  that  perpetual  blisters,  issues, 
setons,  mineral  acids,  the  cautery,  and  some  other 
plans  above  specified,  have  occasionally  proved 
serviceable. 

"  In  cases  of  slight  superficial  necrosis,  siu-geons 
have  frequent  opportunities  of  trying  every  kind  of 
topical  application ;  and  when  the  cure  takes  place, 
during  the  use  of  any  of  them,  the  benefit  is  as- 
cribed to  whatever  happens  to  be  in  use.  But  in 
numerous  and  far  more  serious  examples  of  necrosis, 
it  is  impossible  to  make  these  applications  reach 
the  whole  surface  of  the  dead  bone;  yet  notwith- 
standing this  circumstance,  the  separation  is  not 
impeded.  Some  exfoliations  happen,  without  our 
knowing  of  their  occurrence,  and  without  a  thought 
having  been  entertained  of  promoting  them  by  any 
vaunted  applications.  We  even  see  necroses  sepa- 
rate, whose  situation  rendered  them  inaccessible 
to  our  remedies  :  such  are  the  necroses  which  occur 
within  the  long  bones,  and  comprehend  the  whole 
of  their  cylindrical  shaft  or  body.  What  surgeon 
can  boast  of  having  effected,  by  topical  applications, 
the  separation  of  the  whole  lower  jaw-bone;  a 
thing  which  nature  has  very  frequently  accom- 
plislu  d  ?  And  when,  as  often  h.appens,  the  entire 
diaphysis  of  the  thigh-bone,  tibia,  or  other  long 
bone  comes  away  or  splits  longitudinally,  and  such 
bone  loses  a  half  of  its  cylinder,  how  is  it  possible 


for  any  topical  applications  to  reach  every  point  at 
which  tlie  separation  occurs  ?  "    (  Wcidmajin.) 

The  same  aiitlior  justly  condemns  the  practice 
of  making  incisions,  for  the  purpose  of  exposing  the 
whole  snrface  of  a  necrosis,  immediatelj'  the  exist 
ence  of  the  disorder  is  known.    As  such  incisions 
soon  close  up  aijain,  so  as  to  leave  only  a  small 
outlet  for  the  matter,  they  must  be  repeatedly 
practised  before  the  dead  bone  becomes  loose.  The 
avowed  design  of  them  is  to  make  room  for  the 
topical  remedies,  which  are  to  render  the  exfolia- 
tion quicker;  but,  as  these  remedies  possess  no  real 
efficacy,  it  follows  that  making  incisions,  before 
the  dead  bone  is  loose,  only  torments  the  patient 
without  producing  the  least  benefit.    The  orifices 
of  the  ulcers,  then,  which  allow  the  discharge  to 
escape  freely,  are  sufllicient,  and  so  long  as  the  frag- 
ments of  bone  are  not  entirely  detached,  the  sur- 
geon should  abstain  from  the  use  of  the  knife. 
It  appears  to  Weidmann,  tliat  the  indications  are 
.     limzied  to  removing  the  original  cause  of  the  disease; 
to  aUcviatmg  the  symptoms;  to  sujjporting  the  pa- 
tienVs  strength,  and  improving  the  state  of  the  con- 
stitution, tn  tohatever  state  it  may  be  bad;  and 
laslltj  m  removing  the  dead  portions  of  bone,  luhen 
they  become  loose. 

Above  all  things,  the  surgeon  must  not  regard 
every  piece  of  exposed  bone  as  necessarily  affected 
with_  necrosis,  and,  in  consequence  of  such  idea 
have  recourse  to  acrid,  drying,  caustic  applications: 
isuch  means  are  not  only  useless,  but  absolutely 
pernicious;  because  they  may  actually  cause  a  ne- 
crosis, which  did  not  exist  before  they  were  used 
and  which  would  not  have  taken  place  at  all  if 
only  mild  simple  dressings  had  been  employed. 

When  the  disease  presents  itself  with  violent 
symptoms,  the  inflammation  and  fever  bein-r  in- 
tense the  severity  of  the  case  is  to  be  assuaged  by 
low  diet,  mild  antiphlogistic  remedies,  emollient 
applications,  and  narcotics  to  alleviate  the  pain-  if 
this  be  very  severe,  with  swelling  and  tension  of 
tne  part,  and  the  irritative  fever  high,  local  bleed 
mg  by  leeches  may  be  of  service,  but  general 
depletion  by  venesection  can  scarcely  ever  be  re 
quired. 

[Perfect  quietude  to  the  limb  is  essential,  and 
must  be  insured  :  if  suppuration  take  place— and 
this  will  be  ushered  in  by  rigors— incisions  must 
be  made,  in  the  most  suitable  positions,  to  facilitate 
the  escape  of  the  matter,  and  the  strength  of  the 
patient  supported.    When  the  disease  assumes  a 
chronic  form,  the  soft  parts  about  the  bone  may 
become  greatly  thickened  from  effusion  of  lymph 
and  serum  into  them,  giving  rise  to  constitutional 
disturbance  from  repeated  inflammatory  attacks  : 
mild  counter-irritants,  in  the  intervals  of  these 
attacks,  will  often  relieve  the  pain  and  discomfort, 
and,  by  slightly  stimulating  the  parts,  hasten  the 
separation  of  the  dead  bone  and  promote  the  re- 
,  production  of  new.  In  certain  cases  gentle  exercise 
of  the  limb  will,  in  the  same  way,  favour  these  pro- 
cesses :  tonics  and  mild  alteratives  may  also  be 
given  internally.] 

When  the  necrosis  has  ar 
scrofula,  or  scurvy,  &c.  the  me 
to  remedy  these  spates  of  the  constitution  should 
be  employed.    I  cannot  say,  however,  tliat  my 
experience  has  taught  me  to  believe,  tliat,  in  ne- 
crosis from  syphilis,  mercury  is  generally  useful 
<Jn  the  contrary,  in  necrosis  of  the  bones  of  the 
palate  and  nose  from  this  cause,  I  liave  mostly 
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found  it  hurtful  to  the  constitution,  and  at  least 
useless  in  relation  to  the  dead  bone  itself.    At  the 
same  time  I  must  confess,  that  some  examples  of 
necrosis  of  the  tibia  from  syphilis  have  fallen  under 
my  notice,  where  the  ulcers  never  assumed  a 
healthy  character,  and  exfoliation  made  no  pro- 
gress, till  mercury  had  been  administered.  Similar 
lacts  are  adverted  to  by  Mr.  Stanley.    Here  a" 
he  conjectures,  mercury  may  quicken  the  action  of 
the  absorbents,  independently  of  their  influence  on 
the  constitutional  affection.    Instead  of  mercury 
the  iodide  of  potassium,  combined  with  decoct' 
sarsaj,  or  some  bitter  infusion,  is  far  preferable  •  it 
rapidly  improves  the  health,  and  quickens  the 
action  of  the  absorbents,  or,  as  Velpeau  terms  it, 
the  molecular  action,  by  which  exfoliation  is  ac- 
comphshed.    This  is  an  excellent  medicine,  not 
only  in  necrosis  from  syphilis,  but  in  that  from 
scrofula  and  other  causes. 

Lastly,  it  is  the  duty  of  the  practitioner  to  ex- 
tract the  fragments  of  dead  bone,  in  order  that  the 
deficiencies  prodticed  by  them  may  be  filled  un 
and  the  ulcers  of  the  soft  parts  heal. 
.i,^i''T'.'''^'°  ^"<=<=«ed3  by  herself  in  detachins 
the  dead  pieces  of  bone,  can  do  very  little  in  pro 
moting  their  passage  outward.    Frequently  in- 
deed, she  has  no  power  at  all  in  this  process,  and 
It  is  only  from  surgery  that  assistance  can  be  de 
rived.    When  a  dead  piece  of  bone  is  still  adherent 
at  some  points,  its  extraction  should  be  postponed 
until  it  has  become  completely  loose.    If  i^  ^ere 
forcibly  pulled  away,  there  would  be  danger  of 
leaving  a  part  of  it  behind,  which  must  have  time 
to  separate  ere  the  cftre  can  be  accomplished 

But  when  a  fragment  is  entirely  detached,  and 
the  orifices  of  the  sinuses  are  sufficiently  lai4e  it 
is  to  be  taken  hold  of  with  a  pair  of  forceps  and 
extracted  If  the  cavity  has  o'nly  a  J::i\^t 
ing  suitable  incisions  must  be  practised,  in  order 
to  facilitate  the  removal. 

Sometimes,  the  dead  fragment  protrudes  from 
he  opening  and  projects  externally,  so  that  if 
loose,  It  admits  of  being  taken  hold  of  with  'the 
fingers  and  removed.    In  this  way,  Weidmann 
took  away  a  large  dead  piece  of  the  humerus 
which  protruded  nearly  two  inches  out  of  an  ulcer 
in  the  middle  of  the  arm.    The  patient  w^  a 
young  lad,  fourteen  years  of  age  ;  and  the  limb 
became  again  a  useful  one,  although  somewhat 
niisshapen,  being  concave  within,  convex  externallv 
thicker,  and  one  inch  shorter  than  its  fellow  Hp 
got  quite  well  three  weeks  after  theremoval  of  the 
dead  bone. 

\  '^'"'r  ilr'^'^y  '"^^""''^  *°        example  re- 
corded by  Weidmann,  in  which  a  shoemaker  re- 
moved by  himself  nearly  the  whole  body  of  the 
tibia.     Doubtless  the  projection  of  the  bone  and 
Its  looseness,  enabled  the  man  to  do  this  eVsHy 
with  his  fingers.     But  there  are  cases  whfch  p  c. 
sent  more  diihculty  :  such  are  those  in  which  the 
sequestrum  is  included  in  a  cavity,  either  of  he 
original  or  new  bone.  '"^ 
1     -^''^  ol'l  surgeons  were  in  the  bni^tf  „p 
nsen  from  syphilis,    tating  limbs  which  were  in  this    tat    .  r^",- 
■nedicnes  calculated    instances  were  not  wanting  in  their  dS,  " 
rnMa(itMt;„„  ..1 — 11    ,1  .,  ...       ,.     "'"•'■■},  tia^'s  to  prove 

the  posMbihty  oi  relieving  the  disea  e  without 
amputation.  Tills  blameable  custom  of  ren  oS 
every  Innb,  thus  affected,  is  justly  exploded  Tom 
modern  ..iirgery.  Albucasis  was  the  first  who 
attempted  to  euro  such  a  necrosis  by  the  judicious 
employment  of  the  knife  and  sa;v.     (Lib!  if. 
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cap.  88.)  The  same  kind  of  practice  was  suc- 
cesifuUy  adopted  in  two  instances  by  Scultetus. 
(See  Armament.  CIdrurg.  tab.  xlvi.  and  obs.  81.) 
Tliis  commendable  method,  however,  afterwards 
fell  into  disuse,  until  M.  David,  by  twenty  ex- 
amples of  success,  refuted  all  the  objections  which 
had  been  urged  against  it.  (P.  197.)  Since  the 
period  of  this  distinguished  author,  tlie  practice  has 
been  imitated  by  all  enlightened  surgeons,  so  that 
the  case  is  no  longer  regarded  as  a  disease  ne- 
cessarily requiring  amputation.  M.  Bousselin  cut 
out  the  sequestrum  eiglit  times  from  the  tibia,  and 
four  times  from  the  thigh-bone,  with  perfect  suc- 
cess. (Vid.  Mem.  de  la  Socieie  Royal  de  Mede- 
cine,  t.  iv.) 

The  method  consists  in  exposing  the  bone,  and 
making  in  it  an  opening  of  suflicient  size  for  the 
removal  of  the  loose  dead  fragments.  Experience 
proves,  not  only  that  patients  affected  with  ne- 
crosis bear  this  operation  well,  but  that,  after  its 
performance,  the  ulcers  commonly  heal  favour- 
ably, the  health  becomes  re-established,  and  the 
functions  of  the  limb  are  hardly  at  all  impaired. 

Surgeons,  however,  are  not  indiscriminately  to 
choose  any  period  for  performing  this  operation. 
If  they  are  too  hasty,  they  will  run  the  risk  of 
finding  the  dead  portion  of  bone  still  adherent  to 
the  adjacent  parts  :  and  if  they  delay  too  long, 
the  patient  may  be  irrecoverably  reduced  ;  while 
there  is  much  greater  difficulty  experienced  in 
opening  the  investing  case  of  new  bone,  on  account 
of  the  density  which  it  has  now  acquired. 

Patients  are  met  with  who  have  been  afflicted 
with  necrosis  several  years.  In  such  cases,  great 
circumspection  js  necessarj',  and  the  practitioner 
should  carefully  endeavour  to  ascertain  that  the 
dead  pieces  of  bone  have  not  been  absorbed  or 
come  away  piecemeal  in  the  discharge,  lest  a  useless 
operation  should  be  performed,  as  once  happened 
in  the  practice  of  M.  Bousselin.  (Mem.  de  la 
Socitte  lioyale  de  Mtdec.ine,  t.  iv.  p.  304.)  There- 
fore, when  the  disease  is  of  long  continuance  ; 
when  the  discharge  is  much  less  than  it  was  at  the 
commencement  ;  when  small  pieces  of  bone  have 
at  times  been  voided  ;  and  the  sequestnim  cannot 
be  felt  with  a  probe  ;  it  maj"^  be  most  prudent  to 
abandon  all  idea  of  operating,  and  allow  nature  to 
finish  what  she  has  so  well  begun.  In  short, 
when  the  sequestra  are  undergoing  a  gradual  ab- 
sorption, without  ever  making  their  appearance 
externallj',  or  giving  any  considerable  disturbance 
to  the  constitution  ;  or,  when  the  dead  bone  is 
making  its  way  outward  without  occasioning  much 
suffering  or  inconvenience  ;  the  surgeon  .should 
interfere  but  little  with  the  natural  progress  of  the 
case.  When  the  dead  bone  does  not  tend  to 
make  its  way  to  the  surface,  but  lies  quietly  con- 
cealed in  the  new  osseous  shell,  a  gentle  stimulant, 
such  as  a  blister,  has  sometimes  seemed  to  promote 
the  process  of  exfoliation,  and  thus  hastened  the 
cure  ;  but  soothing  applications  are  in  general  more 
suited  to  all  cases  of  necrosis. 

£As  soon,  however,  as  the  sequestrum  is  de- 
tached, which  may  generally  be  ascertained  by 
examination  with  a  probe,  it  should  be  cut  down 
Upon  and  removed, 

riie  dead  bone,  although  separated  from  the 
living,  may  be  held  finnly  by  means  of  the 
granulations  projecting  into  the  holes  and  irregula- 
rities on  its  surface,  which  prevent  its  moving 
when  pressed  upon  by  a  probe  ;  if  there  be  another 


fistulous  opening  into  the  cavity,  n  second  probe 
slundd  be  introduced  until  it  touches  the  dead 
piece,  and  then  by  making  pressure  alternately 
with  the  probes  any  movement  can  readily  be 
detected. 

As  a  rule,  an  operation  for  necrosis  should  not 
be  practised  until  the  dead  portion  is  dttiiclicd 
from  the  rest  of  the  bone  ;  but  in  some  cases, 
whore  the  exfoliation  progresses  very  slowly,  an 
attempt  may  be  made  to  remove  the  diseased  piece, 
for,  even  if  all  of  it  be  not  taken  away,  the 
stimulus  of  the  operation  to  the  parts  surrounding 
it  will  accelerate  the  process  of  separation.] 

If  the  surgeon  operate  as  soon  as  the  sequestrum 
becomes  loose,  he  will  often  find  the  new  bone  so 
soft  that  it  can  be  divided  with  a  knife  ;  a  circum- 
stance which  materially  facilitates  and  shortens 
the  operation. 

Excepting  in  very  young  children,  Mr.  Mayo 
considers  it  generally  right  to  remove  the  seques- 
trum by  an  operation,  several  months  perhaps  be- 
fore it  would  spontaneously  come  away,  because 
"  the  confinement  of  the  patient  to  his  bed,  or 
couch,  may  produce  sloughing  of  the  integuments, 
or  contraction  of  the  limbs.  The  long  confinement, 
or  continued  discharge,  may  exhaust  the  constitu- 
tion. The  protracted  continuance  of  the  sequestrum 
in  the  new  bone  may  give  rise  to  caries,  or  even 
involve  the  neighbouring  joint  in  the  disease." 
{On  Human  Pathology,  p.  30.) 

Keeping  in  mind  the  foregoing  precepts,  the 
surgeon  is  to  begin  with  exposing  the  bone,  in 
which  the  sequestrum  is  contained.  When  the 
bone  lies  immediately  under  the  skin,  Weidmann 
recommends  making  such  incisions  as  will  lay 
bare  the  whole  of  its  surface  ;  and  when  its  situation 
is  deeper  beneath  the  muscles,  he  even  sanctions 
cutting  away  as  much  of  the  flesh  as  may  be 
necessary  to  allow  the  instruments  to  be  freely 
worked  upon  the  bone.  1  cannot,  however,  see 
the  propriety  of  this  advice  :  exposing  the  whole 
surface  of  the  bone  in  the  first  instance,  before  it 
is  known  whether  the  saw  need  be  so  extensively 
used  as  to  require  such  a  denudation,  certainly 
appears  irrational.  And,  as  for  cutting  away  any 
portions  of  muscle,  this  can  be  no  more  necessary 
here  than  it  is  in  the  operation  of  trephining. 
But  it  is  unquestionably'  proper  to  make,  with  the 
bistoury,  sufficient  space  for  the  use  of  whatever 
instrument  is  employed  for  the  division  of  the  bone. 
Yet  it  is  only  necessary  to  make  this  exposure  in 
the  first  instance  in  one  place.  The  surgeon  can 
afterwards  enlarge  the  incision,  or  practise  others, 
as  circumstances  may  indicate.  The  surface  of 
the  bone  being  brought  into  view,  if  the  cavities, 
in  whicii  the  dead  fragments  lodge,  present  aper- 
tures which  are  too  narrow,  these  apertures  must 
be  rendered  larger  by  means  of  a  small  trephine, 
or  with  a  saw  constructed  on  the  principle  of  those 
described  by  Mr.  Hey,  of  Leeds,  or  else  with  a 
pair  of  cutting  forceps,  with  which  the  removal  of 
the  requisite  portion  of  bone  can  be  very  expedi- 
tiously accomplished.  In  University  College  Hos- 
pital, I  have  employed  for  this  purpose  a  curved 
pair  of  bone  forceps,  and  found  them  convenient. 
The  perpendicularly  acting  wheel-like  saw,  turned 
by  machinery,  and  invented  by  Mr.  Jlaclieil,  hero 
promises  also  to  be  of  important  assistance.  It 
has  been  used  by  Sir  A.  Cooper,  who  has  given 
an  engraving  of  it  in  his  Siogical  Jissays,  part  i. 
pi.  8.  fig.  7.    Another  saw,  constructed  on  some- 
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what  similar  principles,  has  been  employed  by 
Oraefe  of  Berlin  witli  great  ndvantngo  lor  several 
years.    A  tract  by  Schwalb  (Be  Serra  Orbiculari, 
4to  Berol.  J  8 19.),  giving  nn  account  of  it,  was 
sent  to  me  by  the  late  Dr.  Albers,  a  little  before 
his  death  :  it  is  turned  by  means  of  a  handle, 
which  projects  horizontally  from  the  cutting  part 
ot  the  instrument,  and  it  has  a  frame  or  fulcrum 
on  which  it  works.     Professor  Thai's  rotation-' 
saw  may  also  prove  of  service.'   (See  Edinh.  Med 
Jouni.  No.  lx.\viii.)  Messrs.  Weiss,  of  the  Strand 
lately  lent  me  a  most  perfect  kind  of  wheel-saw' 
worked   by  machinery-,  and    calculated  to  act 
through  a  narrow  space,  on  bone  deeply  placed 

If  the  cutting  forceps  are  used,  the  point  of  one 
l>lade  is  mtroduced  into  a  cloaca,  and  a  portion 
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c  ,    "  <iiiu  <i  poriion 

ot  the  new  bony  case  divided.    In  this  waj-,  the 
bridge  ol  bone  between  one  cloaca  and  another 
may  often  be  cut  with  great  facility,  and  the 
aperture  then  enlarged  to  the  necessary  extent. 
_   When  the  sequestrum  is  found  to  be  very  large 
It  will  be  necessary  to  expose  more  of  the  surface' 
ot^  the  bone  by  incisions.    In   such   a  case 
VVeidm.mn  recommends  applying  a  trephine  to 
the  upper  and  lower  parts  of  the  cavitv,  and  then 
cutting  away  the  intervening  portion  of  bone  with 
the  saw  or  gouge.    But,  there  can  be  no  doubt, 
tliat  a  more  prudent  way  would  be  to  go  on  with 
the  enlargement  of  the  aperture  in  the  bone,  at 
the  place  where  the  first  perforation  took  place  if 
the  sequestrum  presented  itself  equally  well  there  • 
because,  by  proceeding  in  this  manner,  the  sur- 
geon might  discover  that  the  dead  fragment  could 
be  taken  out,  without  so  great  a  destruction  of 
bone  as  is  caused  in  the  other  mode;  and,  if  this 
were  not  to  be  the  case,  no  harm  is  done,  as  the 
necessary  removal  of  bone  can  be  continued. 

[In  all  operations  for  necrosis,  great  care  should 
be  taken  to  avoid  removing  more  of  the  new  bone 
than  is  absolutely  necessary,  as  it  is  not  repro- 
duced ;  and,  if  the  bone  operated  on  be  one  of  the 
lower  extremity,  the  limb  may  be  so  much  weak- 
ened as  to  be  incapable  of  supporting  the  weight  of 
the  body.] 

When  the  bone,  which  includes  the  sequestrum, 
IS  a  recent  production,  its  soft  state  may  some- 
times enable  the  operator  to  perform  the  needful 
excisions  with  the  bistoury  alone. 

When  several  sinuses  "exist  in  the  limb,  each 
may  be  dilated,  in  the  manner  which  seems  most 
advantageous. 

Sufficient  openings  having  been  made  into  the 
cavities  including  the  sequestra,  the  next  object 
is  to  extract  these  dead  portions  of  bone.  In  ac- 
complishing this  part  of  the  operation,  Weidmann 
particularly  advises  two  things  :  first,  that  no 
piece  of  the  sequestrum  be  left  behind;  secondly, 
that  no  injury  be  done  to  the  membrane,  which 
lines  the  cavity  in  which  the  dead  bone  is  lodged. 

I  his  author  observes,  that  there  are  examples 
in  which  the  vicinity  of  certain  parts  impedes  the 
surgeon  from  making  an  opening  in  the  bone,  large 
enough  for  the  extraction  of  a  voluminous  seques- 
trum in  an  entire  state.  In  this  circumstance,  he 
recommends  the  sequestrum  to  be  broken  in 
pieces,  or,  as  I  should  prefer,  divided  with  any 
convenient  means,  and  the  fragments  separately 
removed. 

The  cutting  of  the  sequestrum  in  its  centre  so 
ns  to  make  two  pieces  of  it,  is  here  right,  on  the 
principle  of  not  destroying  too  much  of  the  new 


bony  case.    Sometimes,  when  neither  end  of  the 
sequestrum  is  uncovered,  it  mav    ?p  ^  ! 
and  extracted,  by  pushinV  it'Zw,  fva  TI^.Tn' 
wards,  so  as  to  enable  the  surgeon  to  t.T  I  ^' 
extremity  of  it,  ,W,ich  may  thef  b^  J",  d  h"an 
elevator,  or  [he  finger.     When  neither  end  cn 
luis  be  reached,  the  opening  may  be  enhirg  d 
upwards  or  downwards,  and  the  sequestrum  di- 
vided with  a  trephine,  small  saw,  or  cutting  forcens 
n  necessary,  a  central  piece  of  it  may  be  thus 
removed,  so  as  to  make  room  for  the  extraction  of 
each  extreme  portion  of  it  separately. 

[Where  iiicisions  into  the  soft  parts  cannot 
safely  be  made  for  the  extraction  of  necrosed  bone 
in  consequence  of  the  vicinity  of  a  joint,  a  blood- 
vessel or  other  important  structure,  dilatation  of 
the  fistulous  sinuses  may  be  attempted  by  means 
of  sponge  tents,  &c.,  and  occasionallv  the  bone 
may  be  withdrawn  through  them  without  necessi- 
tating an  operation.] 

It  is  not  to  be  dissembled,  however,  that  cases 
presen    themselves  in  which  amputation  affords 
he  only  chance  of  saving  life.    !„  fact,  it  some- 
times happens,  that  the  cavities,  in  which  the 
sequestra  are  contained,  communicate  with  those 
of  the  neighbouring  joints,   which  then  become 
hlled  with  matter,  and  caries  attacks  parts  of  the 
bones  to  which  the  necrosis  does  not  extend  On 
some  occasions,  the  dead  pieces  of  bone  are  verv 
numerous,  and  each  has  a  separate  cavity  •  while 
in  other  instances,  the  sequestra  lie  so 'deeply! 
that  a  passage  for  their  extraction  cannot  be  pru- 
dently attempted.     Sometimes,  nature  fails  to 
carry  the  reproduction  of  bone  to  the  extent 
necessary  for  the  cure,  or  the  new  osseous  cover- 
ing gives  way,  and  immense  deformitv  and  vast 
irritation,  followed  by  profuse  abscesses,  are  the 
consequences.      Sometimes,  also,   a  necrosis  is 
complicated  with  another  disease  in  its  vicinity. 
Lastly  such  may  be  the  reduced  state  of  the 
patients  health  and  the  particular  condition  of 
he  necrosis  use  f,  that  the  constitution  cannot 
hold  out  during  the  whole  time,  which  would  be 
requisite  for  the  detachment  of  the  sequestrum 
Under  circumstances  like  these,  amputation  is' 
necessary  and  ought  not  to  be  delayed. 

Dr.  Mott  had  a  case,  in  which  the  head  of  the 
femur  was  so  involved  in  a  necrosis,  that  ampu- 
tation at-  the  hip-jomt  was  necessary.  As  Mr 
Mayo  observes,  "When  the  articular  end  of  a 
cylindrical  bone  is  necrosed,  it  excites  disease  of 
the  joint,  which  precludes  restoration.  In  a  knee 
which  I  amputated,  half  of  the  outer  condyle  was 
necrosed,  and  in  process  of  separating  into  the 
articular  cavity."    (//„,„„«  Palhology,  p.  35  \ 

[Necrosis  of  the  cancellated  tissue  of  the  head 
of  the  tibia  IS  occasionally  met  with,  and  should  be 

altected.  I  he  trephine  must  be  used  to  perforate 
the  bone,  but  many  difficulties  attend  its  successful 
performance. 

The  wound  made  for  the  removal  of  a  seques 
trum  should,  immediately  after  operation,  be  tlio- 
roughly  plugged  with  oiled  lint,  care  being  taken 
tha  the  cavity  in  the  bone  is  also  filled  bv  it  • 
thelint  should  be  left  until  loosened  by  suppur.-ltion' 
when  a  poultice  may  be  applied,  and  this  method 
ot  dressing  the  wound  must  be  daily  practised. 
By  filling  the  wound  with  lint,  the  bleeding  after 
operation  is  controlled  ;  it  prevents  the  cut  edaes 
of  the  iiitogument  from  uniting,  and  thus  insures  a 
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free  outlet  for  the  matter  'formed,  as  well  ns  for 
any  small  fragments  of  bone  tliat  may  be  left  :  it 
also  compels  the  wound  to  granulate  from  the 
bottom,  and  thus  the  cavity  becomes  effectually 
closed. 

The  sequestra  which  are  occasionally  met  with 
in  the  stumps  of  bones  after  amputation  vary 
much  in  size  and  shape;  sometimes,  when  the 
periosteum  has  been  detached,  a  shell  consisting  of 
the  external  layers  of  the  bone  will  exfoliate;  at 
others,  a  small  ring  of  bone,  comprising  the  entire 
thickness  of  the  shaft,  will  separate;  this  form  is  com- 
monly met  with  when  the  soft  parts  have  retracted 
or  sloughed,  leaving  the  end  of  the  bone  exposed. 
But  a  much  more  extensive  loss  of  substance  may 
take  place  from  inflammation  of  the  medullary 
tissue,  when  it  has  sustained  injury  from  the  action 
of  the  saw  during  the  operation,  or  from  the  acci- 
dent which  necessitated  amputation.  In  these 
cases  the  sequestrum  is  of  a  conical  shape,  com- 
prising the  whole  thickness  of  the  stump  of  the 
bone  at  its  extremity,  and  gradually  tapering 
away  to  a  thin  shell,  which  is  formed  by  the  inter- 
nal lamellae  of  the  shaft:  these  deeper  layers  have 
suffered  necrosis  in  consequence  of  inflammation  of 
the  medulla,  and  are  ensheathed  in  the  cortex  of 
the  bone,  which  has  become  consolidated  and 
thickened  by  deposit  of  osseous  matter  upon  its 
surface  and  between  its  layers. 

When  completely  detached,  one  of  these  seques- 
tra may  be  drawn  out  of  its  bony  sheath  in  the 
form  of  a  cylinder,  which  consists  of  the  entire 
■walls  of  the  medullary  canal,  and  may  extend 
the  whole  length  of  the  stump.  In  the  museum 
of  St.  Mary's  Hospital  is  a  [specimen  fully  nine 
inches  long,  extracted  from  the  femur  of  a  person 
after  amputation.  The  external  surface  of  these 
sequestra  is  very  rough  and  irregular,  as  is  also, 
but  to  a  less  extent,  the  interior  of  the  bones 
from  which  they  have  been  withdrawn :  on  re- 
moving one  of- these  necrosed  pieces,  the  inner 
surface  of  the  shaft  from  which  it  has  separated 
is  seen  to  be  lined  with  granulations  which  ulti- 
mately form  the  medullary  membrane. 

In  such  cases,  chronic  inflammation  is  kept  up 
in  the  stump,  and  a  free  discharge  of  matter  will 
often  continue  for  several  months  ;  the  strength 
of  the  patient  must  be  maintained  until  the  seques- 
trum becomes  loose,  when  it  can  be  readily  with- 
drawn by  means  of  forceps,  and  the  wound  quickly 
heals  ;  sometimes,  however,  an  incision  may  be 
required  to  facilitate  its  extraction.  This  form  of 
necrosis  used  to  be  very  common  when  caustics  and 
escharotics  were  applied  to  the  stump  after  ampu- 
tation, but  since  this  practice  has  been  discontinued, 
and  early  union  of  the  flaps  promoted,  it  is  rarely 
met  with,  or  only  to  a  very  slight  extent. 

Louis  (Mem,  sur  la  saillia  de  I'os  apres  Venn- 
putaiion  cles  memb.),  Veyrat  {Mevt.  sur  ^  la 
resectioji  apres  Vamput.  de  la  cuisse),  and  others 
advocated,  before  the  Academy  of  Surgery  of  Paris, 
amputation  of  the  necrosed  bone  above  the  level 
of  the  soft  parts:  but  Leveilld  (Sur  la  Maladic  qui 
affcda  les  bouts  des  os  ajO)'('s  Vamput.  des  memb.) 
and  Desruelles  (Necrose  des  os  amptil(s)  recom- 
mended delay  in  operative  proceedings  until  the 
dead  portion  of  bone  had  separated,  and  this  prac- 
tice is  now  followed  almost  universally.  In  certain 
cases,  where  the  surface  of  the  bone  has  peribhcd 
from  inflammation  or  destruction  of  the  periosteum, 
»t  has  been  proposed  to  destroy  the  medulla  ns 


high  as  the  necrosed  external  layers,  and  thus 
ensure  the  separation  of  the  whole  thickness  ol 
the  bone,  but  the  very  obvious  dangers  attending 
such  a  procedure  have  prevented  its  adoption. 

It  sometimes  happens  that  the  dead  bone  may 
be  separated  from  its  articular  ends,  or  removed  by 
operation,  before  the  new  bone  has  acquired  suf- 
ficient strength  to  resist  the  action  of  the  muscles, 
and  splints  must  then  be  applied  to  the  limb  to 
prevent  shortening  or  distortion.  After  a  necrosis, 
the  patient  must  not  be  allowed  to  use  the  lower 
extremity  until  the  new  bone  is  consolidated  and 
able  to  support  the  weight  of  the  body  :  in  con- 
sequence of  neglecting  this  precaution,  fractures 
have  occurred  through  the  newly-formed  bone  ; 
and,  although  union  has  generally  taken  place,  j'et 
the  recovery  is  slow  and  tedious,  and  in  some  few 
instances  it  has  been  imperfect,  so  that  a  false 
joint  has  resulted,  necessitating  amputation  of  the 
limb.]    {G.  G.  Gascoyeti.) 
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NEURALGIA.     (Syn.  Fr.  AWai^;^.  Ger. 
Nervenschmcrx.    It.  Nevralyia.    Sp.  Neuralgia. 
Definition.  Violent  pain  [not  due  to  inflammationj 
in  the  trunk  or  branch  of  a  nerve,  occurring  in 
paroxysms  of  irregular  duration,  and  after  either 
irregular  or  regular  intervals. — Copland.  Neural- 
gia (derived  from  vevpov,   a  nerve,  and  liKyos, 
pain),  a  term  signifying  pain  in  a  nerve,  but  first 
emploj'ed,  1  believe,  by  Chaussier  as  the  name  of 
a  class  of  diseases,  the  chief  character  of  which 
is  excruciating  pain  in  the  trunk  or  filaments  of 
some  particular  nerve,  or  in  the  nerves  of  some 
part  of  the  body,  independent  of  any  inflammation 
or  apparent    disease  in  it.     As   Sir  Benjamin 
Brodie  remarks,  the  natural  sensations  of  a  part 
may  be  increased,  diminished,  or  otherwise  per- 
verted, although  no  disease  exists  in  it  which  our 
senses  are  able  to  detect,  either  before  or  after 
death.    There  are,  says  he,  other  cases,  in  which 
the  nerves  of  motion  are  affected,  instead  of  those 
of  sensation.    Here  there  is  involuntarj'-  contrac- 
tion, or  spasm  of  a  particular  set  of  muscles,  or 
certain  muscles  lose  their  power  of  action  alto- 
gether ;  and  yet,  after  death,  the  most  minute 
dissection  will  demonstrate  nothing  in  them  dif- 
ferent from  what  would  have  been  noticed  if  no 
spasm  nor  paralysis  had  ever  existed.  These 
facts  are  not  difficult  of  explanation.     "  Every 
part  to  which  a  nervous  filament  can  be  traced, 
may  be  said  to  have  its  corresponding  point  in  the 
brain  or  spinal  marrow,  and  an  impression,  made 
either  at  its  origin,  or  anywhere  in  the  course  of 
the  trunk  of  a  nerve,  will  produce  effects,  which 
are  rendered  manifest  where  the  nerve  terminates, 
or  at  that  extremity  which  is  most  remote  from 
the  brain."     (See  Brodie  On  Local  Nervous  Affec- 
tions, p.  2.)    In  every  case  of  neuralgia,  therefore, 

one  important  indication  always  presents  itself  

namely,  that  of  inquiring  whether  there  is  any 
cause  of  irritation,  affecting  the  trunk  of  the  nerve, 
sufficient  to  account  for  the  symptoms  in  the  part, 
to  which  its  ultimate  filaments  are  distributed! 
Thus  in  one  case,  recorded  by  Sir  Benjamin 
Brodie,  the  pressure  of  a  femoral  aneurism  against 
some  branches  of  the  anterior  crural  nerve,  which 
were  kept  on  the  stretch  by  the  tumour,  accounted 
for  severe  pain  experienced  at  the  inner  side  of  the 
knee.  In  another  case,  a  neuralgia,  in  the  course 
of  the  peroneal  nerve  during  life,  was  discovered 
after  death  to  depend  on  a  tumour  on  the  left  side 
of  the  hmibar  vertebra,  and  extending  into  the 
pelvis,  which  had  occasioned  pressure  on  the 
origin  of  the  sciatic  nerve.  Sometimes,  as  Sir 
Benjamin  Brodie  iias  likewise  explained,  similar 
ellects  take  place,  where  the  actual  seat  of  disease 
is  in  the  brain  or  spinal  marrow.  "  Thus  (says 
'  e)  caries  of  the  dorsal  vertebra;,  irritating  the 
spinal  marrow,  produces  pains  and  muscular  spasms 
)f  the  lower  limbs  ;  and  the  same  disease,  affectin" 
the  superior  cervical  vertebrje,  produces  correspond- 
ing symptoms  in  the  upper  limbs."  A  gentleman 
complained  of  severe  pains,  referred  to  one  tide  of 
the  abdomen.  After  having  been  fixed  in  one 
situation,  they  attacked  another.  No  disease 
could  be  detected  in  the  part  apparently  afll-cted 
and  the  pains  were  therefore  regarded  as  nervous. 
It  was  observed,  at  tlic  same  time,  that  his  powers 
of  articulation  were  alfccted,  and  that  he  spoke  in 
an  indistinct  and  drawling  manner.    This  seemed 
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•to  indicate  that  there  was  some  disease  in  tlie 
brain,  and  the  suspicion  wns  confirmed  soon 
afterwards  by  the  occurrence  of  epileptic  fits,  from 
wliich  the  patient  continued  to  suffer  during  the 
few  remaining  years  of  his  life."    (Op.  cit.  p.  6.) 

[In  such  cases,  however,  the  nem'al-fia  is  due  to 
direct  pressure,  or  irritation  about  llie  roots  or 
origins  of  the  nerves.  But  should  no  cause  of 
irritation  manifest  itself  in  the  course  of  the 
aii'ected  nerve,  it  is  verj'  probable  that  a  careful 
examination  in  the  neighbourhood  of  other  nerves, 
prone  to  neuralgic  affections  when  irritated,  will 
result  in  tlie  discovery  of  the  cause  of  the  pain. 
The  neuralgia  is  then  called  rrjleiv,  indirect,  or  re- 
mote, to  distinguish  it  from  the  direct  or  peripheral 
neuralgia  first  described.]  Caries  of  a  tooth  may  give 
rise  to  direct  neuralgia,  that  is  of  the  dental  nerve 
implicated  ;  or  the  impression  may,  as  it  so  often  is, 
be  reflected  to  one  or  other  of  the  superficial 
branches  of  the  fifth  pair  of  nerves.  The  same 
cause,  dental  caries,  may  give  rise  to  still  more  re- 
mote neuralgia.  Two  cases  are,  for  instance,  given 
by  Parsons,*  of  pain  in  the  arm  resulting  from  a 
decaj-ed  tooth.  Sciatica  lias  been  found  due  to 
the  same  cause,  by  Dr.  Castle,  of  New  York.f 
The  teeth  when  decayed  are  indeed  most  fruitful 
sources  of  neuralgia,  so  that  oftentimes  patients 
have  sacrificed  many  sound  teeth  to  get  rid  of  the 
pain  really  due  to  some  other  cause. 

Thus,  pressure  from  a  small  tumour  on  the  scalp 
may  give  rise  to  tic  douloureux,t  and  the  writer  has 
found  sciatica  due  to  simple  pressure  from  a  small 
tumour  imbedded  in  the  flexor  muscles  behind  the 
femur;  a  neuroma  of  one  nerve  may  cause  indi- 
rect neuralgia  of  another  nerve.  {Gay.') 

Neuralgia  may  affect  different  nerves  alternately. 
Thus  Sir  B.  Brodie  (who  had  also  observed 
neuralgic  aff'ections  to  alternate  with  insanity) 
gives  the  case  of  a  gentleman  who  laboured  under 
severe  pains  in  the  left  side  of  the  face,  a  kind  of 
tic  douloureux.  While  under  the  influence  of  this 
pain,  he  was  suddenly  seized  with  a  pain  in  the 
calf  of  the  left  leg,  having  precisely  the  character 
of  that  in  the  face.  When  the  pain  in  the  leg 
attacked  him,  that  in  the  face  abated,  so  as  to 
cause  little  or  no  inconvenience  ;  but  in  a  few 
days,  when  the  pain  quitted  the  leg,  that  of  the 
face  returned  with  its  usual  severity. 

[Neuralgia  of  a  sharp  tic-tic  nature  may  alter- 
nate with  headache  of  a  severe  kind.  The  writer 
has  had  a  case  of  this  kind,  in  which  the  facial 
neuralgia  or  tic  douloureux  would  last  for  twelve 
or  more  hours  at  a  time,  and  occasionally  be  re- 
placed by  a  dull  heavy  pain  or  aching  within  the 
cranium.  The  patient  was  a  lady,  whose  nervous 
system  had  been  functionally  weakened  through 
repeated  attacks  of  fever  some  time  before.] 
•  Sometimes  an  impression  made  on  one  part  of  the 
body  will  produce  a  nervous  affection  in  a  distant 
situation,  whore  no  explanation  of  the  fact  can  be 
afforded  on  the  principle  of  the  trunk  of  the 
nerves  supplying  such  part  being  compressed  or 
irritated.  Thus  disease  in  the  liver  produces 
a  pain  in  the  right  shoulder,  a  disease  in  the 
heart  pains  in  the  back.  Acidity  of  the  stomach, 
or  indigestible  articles  in  it,  have  bepn_  known  to 
cause  pain  in  the  foot,  which  subsided  directly  the 
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cause  was  obviated.  In  one  case  a  simihir  symptom 
appeared  to  depend  upon  a  stricture,  and  yielded  as 
the  latter  gave  wa)-.    {Brodie,  ib.)  A  curious  form 
of  neuralgia  of  the  uln.ar  nerve  is  mentioned  by 
Dr.  Pute'gnat,  of  Lunevilie,  the  attacks  having  for 
their  exciting  cause  the  act  of  micturition,  as  well 
as  the  desire  to  pass  water.    (Gaz.  HM.  de  Med. 
ei  Chir.  18C4.)    One  remarkable  feature  of  these 
neuralgic  diseases,  adverted  to  by  the  same  ex- 
perienced surgeon,    is   that  they  seem  to  be 
suspended  during  sleep.    A  patient  suffering  from 
the  pains  of  tic  douloureux  in  the  face  may,  for  a 
time,  be  prevented  from  falling  asleep  ;   but  if 
once  asleep,  his  sleep  is  likely  to  be  sound  for 
many  hours.     [In  severe  cases,  the  pain  will 
often  wake  the  patient  many  nights  in  succession 
at  the  same  hour.]    Even  when  the  patient  is 
awake,  the  pains  usually  have  intermissions,  and 
occur  in  'paroxysms.    Tlie  intervals  of  cessation, 
or  abatement,  vary  in  different  cases  from  a  few 
minutes  to  several  hours,  or  even  to  several  days. 
The  pains  in  neuralgic  affections  are  sometimes 
dull  and  wearying,  but  more  frequently  sharp, 
darting,  or  stabbing.      Occasionally  they  are 
periodical,  and  then,  as  Sir  B.  Brodie  notice.', 
quinine  and  arsenic,  which  would  cure  the  inter- 
mitting fever,  will  also  cure  the  intermitting  pain. 
Neuralgia  of  the  i;ice,  from  being  often  attended 
with  twitches  of  the  small  muscles  of  the  part, 
has  received  the  name  of  tic  douloureux  ;  which 
consists  in  severe  attacks  of  pain,  affecting  the 
nerves  of  the  face  ;  most  frequently,  the  filaments 
of  that  branch  of  the  fifth  pair,  which  comes  out 
of  the  infra-orbital  foramen  ;  but  sometimes  the 
other  branches  of  the  fifth  pair,  and  occasionally 
the  numerous  filaments  of  the  portio-dura,  which 
are  distributed  upon  the  face.     Some  doubt  its 
ever  being  felt  in  the  portio-dura.    "  An  hospital 
patient  of  ours  complained  of  it  not  only  in  the 
cheek,  but  in  the  course  of  the  portio-dura  from 
the  stylomastoid  foramen.    We  do  not  see  why 
the  disease  should  be  confined  to  nerves  of  sensa- 
tion.   Two  or  even  all  the  three  branches  (of  the 
fifth  pair)  are  sometimes  aftected,  and  the  pain 
may  extend  even  to  the  other  side  of  the  face. 
We  have  known  it  extend  down  the  neck  to 
the  shoulder,  and  all  along  the  inside  of  the  arm 
to  the  ends  of  all  the  fingers  and  the  thumb. 
Various  nerves  of  the  legs,  arms,  fingers,  or  toes 
are  occasionally  the  seat  of  the  disease  ;  and  an 
intercostal,  a  lumbar,  and  even   the  spermatic 
nerve  has  been  attacked.    The  pam  may  be  con- 
fined to  one  nerve,  or  to  it  and  its  branches,  may 
extend  to  other  nerves  in  the  neighbourhood,  or 
at  a  distance  ;  or  itmay  aftect  nerves  at  a  distance 
from  each  other,  simultaneously  or  successivcl.v, 
and  change   its  seat   backwards   or  forwards. 
The  pain  does  not  always  shoot  in  the  course  of 
the  nerve,  but  frequently  in  the  opposite  d.i-ection. 
(,T.    Elliotson,  in    Cyclop,  of  I'ract.  AM.,  art. 
N'curalyia.) 


*  American  .Tour,  of  Hied.  Science,  1854. 
t  Lancet,  1816. 

?  Ur.  Hunt  Oh  the  Treatment  of  Tic  Douloitretur, 
1854. 


[Neuralgia  affects  certain  nerves,  as  well  as  cer- 
tain localities,  more  than  it  does  others  ;  it  like- 
wise affects  certain  parts  of  nerves  more  than  other 
The  superficial  nerves  of  the  body,  as 

in 

are 


L-haps  first  pointed  out  by  Vallei.v,  are  no. 
affected  than  tliose  of  deeper  parts  :  tl-^  may  be 
part  explained,  in  that  the  cutaneous  "«ves  a 
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ill  the  cnirse  of  nerves  uiDi'e  liiible  than  others  to 
pain.  These  are — 1.  The  point  where  the  nerve 
emerges  from  the  long  cannl  through  which  it 
passes  ;  2.  Where  it  traverses  the  muscle  to 
ramify  in  the  skin  ;  3.  The  point  where  the  ter- 
minal branches  expand  in  the  integument ;  and  4. 
The  point  where  a  nervous  trunk  becomes  super- 
ficial in  its  course.  Pressure  upon  these  points 
will,  he  believes,  during  the  intervals  re-excite  a 
paroxysm  of  the  pain;  and  thus,  if  local  measures 
are  deemed  advisable,  they  can  be  had  recourse  to 
at  the  part  aifected  during  the  induced  pain.  The 
pain  of  neuralgia  must  not  be  confounded  with  the 
pain  due  to  inflammation.  In  true  neuralgia  there 
is  a  morbidly  increased  amount  of  sensibility  of 
the  nerve,  with  pain  of  a  sharp,  stabbing  or  plung- 
ing, or  acute  nature  ;  but  there  is  no  local  or  gene- 
ral inflammation.  "When  the  pain  is  due  to 
inflammatory  action,  there  is  always  palpable 
evidence  of  the  bloodvessels  being  implicated." 
{Billing.)  There  is,  moreover,  local  heat  of  the 
part,  tenderness  distinct  from  pain,  and  fullness  of 
the  bloodvessels,  and  usually  of  the  surrounding 
tissue  from  exudation.  This  fullness  and  tension 
of  the  tissues  may  help  to  account  for  the  pain, 
upon  the  principle  of  direct  pressure  and  irritation 
of  the  nervous  filaments,  even  though  they  may  not 
themselves  partake  of  the  inflammatory  condition. 
It  is  true  in  urgent  or  violent  paroxysms  of 
faciiil  tic,  and  sometimes  of  hemicrania,  that  swell- 
ing of  the  cheek  and  forehead,  with  throbbing  and 
fullness  of  the  veins,  occasionally  happen.  I  have 
lately  had  a  case  in  which  this  happened  on  the 
right  side  of  the  face,  to  such  an  extent  as  to  pre- 
vent the  patient  from  keeping  her  eye  open :  an 
atropine  injection  removed  all  the  pain  in  the  course 
of  half  an  hour  ;  and  the  next  day  the  pain  was  as 
severe  on  the  left  side  of  the  face,  and  the  swelling 
now  shut  this  eye  up  :  a  second  injection  again 
removed  the  pain  and  swelling,  neither  of  which  re- 
turned. But  the  swelling,  the  heat  and  tenderness,  if 
due  to  inflammation,  will  remain,  even  although  an 
anodyne  might  at  at  once  check  the  pain.  Rheuma- 
tism and  gout  constantly  predispose  to  neuralgia, 
which  often  attacks  parts  in  which  eiTusion  from 
the  bloodvessels,  by  exudation,  had  taken  place 
some  time  previously  ;  more  heat  and  swelling 
will  often  accompany  these  attacks  than  in  people 
not  disposed  to  rheumatism.] 

Neuralgic  affections  are  more  frequently  met 
with  in  some  parts  than  in  others.  They  are  less 
common  "  in  the  viscera,  which  are  supplied  by 
the  great  sympathetic  nerve,  than  other  parts. 
Nervous  pains  are  more  severe  and  perhaps,  on 
the  whole,  more  common  in  those  parts  which 
receive  their  nerves  from  the  fifth  pair — as  the  face, 
the  eye,  the  tongue — than  in  any  other  individual 
part."  (See  Brodie,  On  Local  Nervous  Affections, 
p.  20.) 

[77(e  Van'elies  of  Neitralijia.. — Neuralgia  may  be 
general,  nfl'ecting  no  one  spot  in  particular,  or 
for  any  length  of  time,  seldom  recurring  at  the 
same  place  ;  in  fact,  constantly  shifting  its  loca- 
lity :  the  nature  of  the  pain  is,  however,  the 
same  wherever  it  occurs.  Patients  say,  they 
have  the  tic  in  the  leg,  or  the  shoulder,  &c. 
This  erratic  form,  especially  if  of  long  standing,  is 
often  of  most  obscure  origin.  I  have  observed  it 
more  frequently  in  males  than  females  (if  we 
except  erratic  hysterical  neuralgia),  and  think  it 
must,  in  most  cases,  be  referred  to  some  lesion  or 
serious  irritation  about  a  nervous  centre.  The 


localities  more  particularly  all'ected  by  neuralgia 
are  ; — 

1.  The  head,  face,  and  neck  :  tic  douloureux. 

2.  The  chest  :  by  intercostal  neuralgia,  infra- 
mammary  pain,  and  neuralgia  of  the  breast. 

3.  The  abdominal  walls:  hy  pain,  chiefly  over 
the  liver,  and  in  the  groins. 

4.  Of  the  joints  :  articular  neuralgia. 

5.  Of  internal  organs  :  calculous  nephralgia; 
neuralgia  of  the  spine,  the  testicle,  the  bladder, 
and  the  rectum;  the  stomach  (gastralgia),  the  in- 
testines (neuralgic  colic),  of  the  heart  (angina 
pectoris),  &c. 

6.  Of  the  extremities  (see  Sciatica). 

7.  Traumatic  neuralgia. 

1.  Neuralgia  of  llie  head  and  face. — These  are 
the  most  frequent  seats  of  neuralgia,  which  may 
vary  greatly  in  its  exact  locality,  the  nature  of 
the  pain,  the  duration  of  the  paroxysm,  &c.  It 
may  exist  in  a  single  spot,  or  extend  over  one- 
half  of  the  scalp;  it  is  then  called  hemicrania; 
when  directly  due  to  derangement  of  the  stomach, 
then  called  sick-headache.  Hemicrania  is  at  times 
exceedingly  painful,  and  may  last  for  weeks  with 
little  or  no  cessation.  Otalgia,  or  ear-ache,  is 
another  depressing  form  of  this  complaint. 

In  tic  douloureux,  the  pain  is  of  a  ticking,  shoot- 
ing, or  throbbing  character;  it  is  not  continual,  like 
many  of  the  other  forms  of  neuralgia,  but  comes  iu 
paroxysms  more  or  less  acute,  which  start  from 
some  one  or  more  points,  or  neuralgic  foci :  pres- 
sure upon  these  points  will  usually  produce  a 
paroxysm. 

Tic  douloureux,  ov  Neuralgia  faciei,  is  the  Tris- 
mus dolorificus  of  Sauvages  ;  the  Faciei  morbus 
nervorum  crucians  of  Dr.  S.  Fothergill  ;  and  of 
that  order  of  diseases  which  Professor  Chaussier 
has  so  aptly  denominated  Neuralgies. 

Diagnosis  of  Tic  Douloureujc. — From  rheumatic 
pain  it  may  be  known  by  the  absence  of  local  swell- 
ing or  redness  between  any  paroxysms  of  pain, 
by  the  pain  in  tic  being  induced  by  the  least 
pressiire,  and  often  by  talking,  by  the  act  of  eating 
or  drinking  &c.,  by  its  temporary  violence,  and 
complete  cessation  until  the  next  attack  ;  the  pain 
of  rheumatism  is  more  continuous,  accompanied 
usually  by  swelling,  and  often  worse  at  night. 

In  some  cases  of  severe  facial  and  frontal 
neuralgia,  I  have  observed  not  only  general  tur- 
gescence  of  the  part,  but  great  tension  of  the 
veins — in  one  case  "  almost  like  whipcords," 
from  the  severity  of  the  pain  ;  but  relief  beincr 
afforded,  the  turgescence  and  the  accompanying 
increase  of  temperature  of  the  part  rapidly  sub- 
side. 

It  is  known  from  the  toothache  by  the  compa- 
rative shortness  of  the  paroxysms  ;  the  quickness 
of  their  succession  ;  the  intervals  of  entire  case  • 
the  darting  of  the  pain  in  the  track  of  the  parti- 
cular nerve  affected  ;  the  more  superficial  and 
lancinating  kind  of  pain  ;  and  tho  convulsive 
twitches  which  sometimes  accompany  tho  com- 
plaint. 

Dr.  Copland  appears  to  think  that  in  true 
neuralgia,  ease  is  caused  by  pressure  both  in  the 
internal  and  extenml  forms,  and  that  where  pres- 
sure gives  case,  or  is  well  borne,  the  neuralgic 
character  is  thereby  indicated. This  is  far  from 
being  the  case  in  the  majority  of  tho  forms  of 


*  Copland's  Did.  of  Med,  vol,  ii.  p.  S83. 
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facial  neuralgia,  although  it  is  the  case  frequently 
in  sciatica  and  other  instances.] 

The  first  excellent  description  of  tic  douloureux 
was  published  in  the  year  1776,  hy  the  late  Dr. 
Fothergill.  (See  Med.  Obs.  and  Inq.,  vol.  v.)  It 
is  not  true,  however,  as  is  generally  stated,  that  he 
was  the  first  author  who  noticed  the  complaint. 
This,  indeed,  is  so  far  from  being  correct,  that  we 
even  find  an  account  of  an  operation  done  long 
ago  by  Louis,  for  the  relief  of  this  disease  (see  No. 
xxxvi.  Do  la  Gazette  Salutaire,  1766)  ;  and  this 
identical  case  actually  became  a  subject  of  hot 
dispute  between  the  physicians  and  surgeons  of 
the  French  metropolis.  (See  a  thesis,  entitled 
«  Vti  'uiu  in  pevtincicihus  capitis  ei  faciei  doloribus 
aliquid  prodesse  possii  sectio  ramonan  nei~vi  quinii 
parts  ?  Proponebat  Viellart,  1768,  conclusio  ne- 
gaiiva.") 

Neuralgia  was  in  fact  first  described  at  a  still 
earlier  period,  namely  in  1756,  by  Andre  of 
Versailles,  in  his  work  on  diseases  of  the  uretlira. 
He  met  with  it  more  frequently  in  women  than 
men,  but  never  in  persons  much  under  fortj'. 

Tic  douloureux  conveniently  admits  of  being 
divided  into  four  species,  called  by  the  French 
frontal,  infra-orbital,  and  maxillary  neuralgia,  and 
the  neuralgia  of  the  facial  nerve. 

In  the  frontal  neuralgia,  the  pain  usually  begins 
in  the  situation  of  the  supra-orbital  foramen,  ex- 
tending at  first  along  the  branches  and  ramifica- 
tions of  the  frontal  nerve,  distributed  to  the  soft 
parts  upon  the  cranium,  and  afterwards  shooting 
in  the  direction  of  the  trunk  of  the  nerve  towards 
the  bottom  of  the  orbit.  In  a  more  advanced 
stage,  the  conjunctives  and  all  the  surface  of  the  eye 
participate  in  the  eiFects  of  the  disorder,  and  become 
affected  with  chronic  inflammation,  which  is  de- 
scribed as  a  particular  species  of  ophthalmia.  At 
length  the  pain  passes  beyond  the  distribution  of 
he  branches  of  the  frontal  nerve,  and  affects  all 
the  corresponding  side  of  the  face  and  head.  It 
seems  as  if  it  extended  itself  to  the  facial,  infra- 
orbital, maxillary,  and  even  to  the  temporal  and 
occipital  nerves,  through  the  communications 
naturally  existing  between  their  filaments.  Each 
paroxysm  produces  a  spasmodic  contraction  of  the 
eyelids,  and  a  copious  effusion  of  tears. 

In  infia-orbital  neuralgia  the  pain  is  usually 
first  felt  about  the  infra-orbital  foramen.  The 
seat  is  probably  in  the  nerve  of  this  name, 
and  the  pain  extends  to  the  lower  eyelid,  the 
inner  canthus  of  the  eye,  the  muscles  about 
the  zygoma,  the  buccinator,'  cheek  in  general, 
ala  of  the  nose,  and  the  upper  lip.  At  a  later 
period,  the  pain  appears  to  extend  backward  to 
the  trunk  of  the  nerve,  and  those  branches  which 
are  given  off  in  its  passage  through  the  infra- 
orbital canal.  Hence  pains  are  then  experienced 
in  the  upper  teeth,  the  zygomatic  fossa,  the  palnte, 
tongue,  and  within  the  cavity  of  the  nose.  As  the 
disorder  advances,  it  may  extend,  like  otlier 
neuralgioe  of  the  face,  to  all  the  same  side  of  the 
head.  During  the  paroxysms,  when  the  disease 
is  fully  formed,  an  abundant  salivation  usually 
takes  place.  In  general,  the  attendant  toothaclie 
deceives  the  practitioner,  who,  in  the  belief  that 
the  pain  arises  from  another  cause,  may  uselessly 
extract  several  of  the  teeth. 

Tic  douloureux  of  the  lower  jaw,  or  maxillary 
neuralgia,  is  usually  first  felt  about  the  situation  of 
the  anterior  orifice  of  the  canalis  nientalis,  and  it 


extends  to  the  lower  lip,  cheek,  neck,  teeth,  and 
temple.  This  form  of  the  complaint  is  more  un- 
common than  the  preceding  ;  but,  after  it  has  pre- 
vailed some  time,  is  equally  remarkable  for  its 
intensity. 

With  respect  to  the  neuralgia  of  the  facial  nerve, 
or  portio-dura  of  the  auditory  nerve,  it  is  a  case 
which  very  soon  cannot  easily  be  distinguished 
from  the  other  species  of  tic  douloureux.  The 
pains  at  an  early  period  are  no  longer  confined  to 
the  passage  of  the  principal  branches  of  tiiis  nerve 
between  the  parotid  gland  and  ramus  of  the  jaw. 
The  numerous  communications  of  the  portio-dura 
with  the  rest  of  the  nerves  of  the  face  seem  to 
facilitate  the  extension  of  the  disease,  so  that  the 
agony  is  soon  felt  over  the  whole  side  of  the  head. 
The  original  source  of  the  disorder  can  only  be  de- 
tected by  attentively  considering  the  progress  of  the 
complaint  in  all  its  stages.  (See  Delpech,  Traite  des 
Maladies  reputees  Chirurgicales,  t.  iii.  sect.  7, 
p.  214,  &c.). 

2.  Neuralgia  of  the  breast,  and  intercostal  spaces. 
— These  forms  of  the  disease  occur  mostly  in  females, 
and  more  particularly  when  there  is  some  derange- 
ment of  the  catamenia.  The  intercostal  neuralgia 
(pleurodynia)  has  been  mistaken  for  pleurisy,  but 
the  pain  is  not  persistent  as  in  pleurisj';  it  can  be 
awakened  by  pressure;  and  there  is  no  sign  of  local 
inflammation'in  the  part. 

Neuralgia  of  the  breast  has  all  the  features  of 
neuralgia  elsewhere:  it  may  be  intense  at  one  time, 
suddenly  disappear,  only  to  reappear,  perhaps  in 
the  other  breast.  There  may  be  also  great  sensi- 
bility of  the  part,  Hypermsthesia,  of  the  breast; 
there  is  then  swelling  and  tension  of  the  part, 
which  disappear  when  the  pain  does.  Todd  and 
others  have  drawn  attention  to  tiie  almost  inva- 
riable coexistence  of  leucorrhoea  with  this  form  of 
neuralgia;  and  it  has  often  been  observed  that  as  soon 
as  the  healthy  condition  of  the  uterine  organs  is  re- 
stored, the  neuralgia  disappears.  Dr.  Todd  believes 
that  in  cases  of  this  kind,  there  is  not  only  an  irrita- 
ble state  of  the  uterus,  but  also  of  one  or  both  ovaries; 
and  the  pain  is  more  immediately  associated  with 
the  irritable  ovary,  the  nerves  of  which,  implanted 
as  many  of  them  are  in  the  spinal  cord,  reflect  the 
irritable  state  to  the  nerves  of  the  infra-mammary 
region.  (Todd's  Clinical  Lectures  on  Paralysis, 
4-c.,  p.  445.) 

Neuralgia  of  the  abdominal  parietes  may  occur 
at  any  part,  chieflj'  perhaps  about  the  region  of 
the  liver  and  the  groin  {Wood),  or  over  the  region 
of  the  bladder.  It  may  be  mistaken  for  pain 
attending  disease  of  the  internal  organs:  but  a 
careful  examination  and  absence  of  swelling  of  the 
part,  and  of  febrile  symptoms,  will  with  the  general 
history  point  to  the  nature  of  the  case. 

The  diagnosis  of  hysterical  pains  of  the  abdomen, 
from  those  due  to  peritoneal  inflammation,  is  not, 
very  difficult.  The  patient  will  complain  as  much, 
of  ii.  light  touch  as  of  a  firm  or  heavy  pressure  j 
a  slight  touch  in  other  parts  of  the  body  will  like- 
wise make  the  patient  shrink,  as  if  in  pain;  there 
will  be  no  signs  of  inflammation  in  the  pulse, 
tongue,  &c.;  which  in  peritonitis  is  small,  tense, 
and  rapid,  nor  will  the  respiration  be  so  short  and 
guarded  ;  but  there  will  be,  eppecially  in  the  fe- 
male, in  manv  cases  the  facies  hysterica  ( Todd), 
and  derangement  of  the  catamenia.  These  points 
of  distinction  will  also  occur  in  cases  of  hysterical 
spine,  &c. 
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The  treatment  in  this  class  of  cases  will  of 
course  be  directed  to  the  restoration  of  healthy 
action  of  the  uterine  organs, 
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—    to  checking  the 

leucorrhcea  if  it  exists,  or  the  re-establishment  of 
the  catamenia  if  they  are  suppressed.  The  pain 
may  however,  if  severe,  be  at  once  met  by  local 
measures,  the  most  effectual  of  which  will  be  found 
the  subcutaneous  injection  of  about  a  quarter  of  a 
grain  of  morphia. 

3.  Arlicidar  Neuralgia. — This  must  not  be  con- 
foiuided  with  rheumatic,  inflammatory,  or  gouty 
pains  of  the  joints;  there  is  no  appreciable  or  ma- 
terial lesion  to  account  for  the  pain, — still  it  may 
occur  in  people  who  have,  or  may  have  had, 
rheumatic  or  gouty  joints. 

Disease  of  the  hip  will  constantly  cause  even 
severe  pain  in  the  knee-joint,— such  pain  may  be 
explained  by  the  pressure  upon  or  irritation  of 
the  nerve  ;  but  the  true  articular  neuralgia  is  more 
frequently  due  to  a  neuralgic  or  hysterical  condi- 
tion of  the  body.  These  pains  may  be  emotional, 
due  to  or  augmented  by  a  concentration  of  the 
patient's  mind  upon  the  part. 

The  distinctions  between  this  affection  and  pain 
from  local  mischief,  are  the  lesser  amount  (if  any) 
of  swelling  and  deep  tenderness— for  there  may  be 
both  m  articular  neuralgia,  whilst  superficial  ten- 
derness is  exaggerated ;  and  the  complication  of  spas- 
modic movements  of  the  joint,  except  during  sleep. 
The  patient  is  most  likely  a  female  whose  cata- 
menia are  irregular  or  deficient. 

4.  Calculous  Ntphralgia. — Here  there  is  a  direct 
cause  for  the  pain,  often  of  an  agonizing  nature. 
It  IS  due  to  the  passage  of  a  calculus  along  the 
ureter.  The  severe  pain,  the  vomiting,  and  other 
symptoms  subside  as  soon  as  the  calculus  has 
reached  the  bladder. 

Neuralgia  ofihe  testes  is  usually  due  to  a  disor- 
dered state  of  some  of  the  viscera;  it  may  alternate 
or  coexist  with  neuralgia  of  other  parts.  The 
hypodermic  injection  of  morphia  will  rapidly  re- 
move the  pain,  and  also  greatly  relieve  the  patient 
during  the  passage  of  calculi.  Tonics,  antacids, 
and  alteratives  may  then  be  employed. 

The  same  remarks  apply  to  neuralgia  about  the 
neck  of  the  bladder. 

Neuralgia  of  the  redum  is  severe  shooting  or 
other  pain  affecting  the  lower  bowel,  but  not  due 
to  fissure,  to  piles,  or  any  discoverable  cause.  I 
have  seen  it  last  for  years,  alternating  with  neu- 
ralgia and  spasm  of  the  bladder,  defying  all 
treatment.  Mild  forms  will  yield  to  tonic"  and 
alterative  treatment,  with  occasional  anodynes. 

Neuralgia  of  the  spina  is  a  nervous  affection, 
chiefly  occurring  in  women  having  an  hysterical 
diathesis.  No  actual  lesion  of  the  spine  will  be 
found,  no  thickening  of  the  spine  as  in  caries.  If 
it  is  complicated  with  hysterical  paraplegia,  which 
18  not  uncommon,  the  diagnosis  between  it  and 
caries  is  more  difficult.  The  treatment  is  the  same 
as  for  other  affections  of  an  hysterical  nature. 

Traumatic  Neuralgia  may  arise  from  local  in- 
jury, or  occur  in  the  course  of  surgical  operations. 

It  may  be  due  to — 1,  pressure  on  the  nerve  ;  2, 
partial  or  entire  division  of  it  ;  3,  a  foreign  body 
in  the  substance  of  it.  When  followiiig  amputation 
of  a  limb,  the  pain  is  often  as  distressing  as  it  is 
diflicult  to  subdue.  Downing  thinks  the  pain 
may  arise  "  from  a  fixed  half-cut  nervous  fibril, 
which  is  excited  to  action  by  the  motion  of  the 
limb  ;  from  a  nervous  trunk  or  fibril  compressed 


by  the  contracting  cicatrix,  or  against  the  shaft  of 
he  bone;  or  by  the  hardening  of  the  lymph  in  the 
bulbous  extremity  ;  and  lastly,  tlirough  spicula  of 
bono  running  into,  or  osseous  deposit  taking  place 
in,  a  nervous  branch." 

The  treatment  most  successful  is  that  of  anodynes 
or  sedatives,  as  by  lotions  and  poultices  to  the  part. 
It  is  seldom  that  medicines  given  by  the  mouth 
afford  more  than  very  temporary  relief.  The  most 
eftectual  relief  is  afforded  by  injecting  morphia 
into  the  neighbourhood  of  the  cicatrix.  Atropine 
will  sometimes  be  even  more  effectual,  quickly 
removing  the  morbid  sensibilit)'.  "When  nothing 
else  succeeds,  the  reopening  of  the  cicatrix  has 
been  had  recourse  to.  For  further  remarks  on  this 
head,  see  article  Stump. 

Cause*.— Neuralgia  may  be  produced  by  causes 
operating  from  within  or  from  without  the  body. 

The  chief. predisposing  causes  are  a  nervous 
or  melancholic  temperament;  an  hysterical,  rheu- 
matic, or  gouty  diathesis;  irregularity  in  females  of 
the  catamenia;  damp  and  cold  atmosphere,  exhaus- 
tion of  the  system  from  fever  or  long  illness, 
prolonged  lactation,  excess  of  mental  application,  or 
excesses  of  any  kind  producing  a  drain  upon  the 
system,  mental  anxiety,  &c. 

The  exciting  causes  may  be  general  or  local  ; 
the  general  are  such  as  may  produce  neuralgia  of 
any  part  of  the  body.  Moral  emotions  of  a 
powerful  kind,  such  as  anxiety,  long  watching, 
&c..  Malaria,  damp  and  cold,  are  I  believe,  how- 
ever, far  more  frequent  causes;  frequent  exposure 
to  wet,  sitting  in  damp  clothes,  being  too  thinly 
clad  in  cold  weather,  constantly  passing  from  hot 
to  cold  rooms,  are  among  the  causes  which  most 
frequently  excite  neuralgic  attacks. 

Neuralgia  may  be  due  to  centric  or  excentric 
causes.  Local  affections  may  be  the  cause.  Thus 
severe  pain  in  the  testicle  may  arise  from  a  calculus 
m  the  ureter.  Diseases  affecting  the  brain— such 
as  tumours  within  the  brain,  or  exostoses  of  the 
skull— are  among  the  most  serious  centric  causes  ; 
they  may  produce  the  most  inveterate  neuralgia, 
for  which  little  can  be  done.  Local  injuries  may 
cause  neuralgia,  either  by  wounding  and  so  irritating 
a  nerve,  as  by  a  spiculum  of  bone,  or  by  pressure^ 
or  by  stretching  a  nerve;  such  neuralgia  has  a 
direct  cause.  Or  another  distant  nerve  may  be 
affected  \yith  reflex  neuralgia  :  an  instance  of  this 
kind  is  given,  in  which  ticj  douloureux  of  the  face 
resulted  from  the  lodgment  of  a  bit  of  a  bullet 
in  the  radial  nerve. 

As  regards  the  jyathological  condition  of  the 
nerves  in  neuralgia,  there  is  little  to  be  said.  In 
by  far  the  largest  majority  of  cases  the  nerve  has 
no  actual  disease  in  it.  The  pain  in  the  nerve  >is 
a  symptom  of  a  real  morbid  or  pathological  condi- 
tion, which  the  nerve  manifests  through  the  direct 
or  indirect  irritation  it  receives.  These  causes 
may  be — 1st,  local,  as  above  described,  in  which 
case  actual  irritation  of  or  pressure  upon  nerve- 
matter  exists;  2ndl3-,  iiijlammatory  or  congestive— 
a.  Either  the  vessels  or  sheath  of  the  nerves 
themselves,  giving  rise  to  effusion  of  inflamma- 
tory  plasma,  or  of  pus.  These  cases  are  the  exoep- 
tion3,a3  most  neuralgic  nerves  show  no  morbid  signs. 

l>.  Of  the  cerebrum,  as  observed  in  certain  cases 
which  have  terminated  fatally  in  palsy  and  apo- 
plexy. (Copland.) 

c.  Spinal,  in  which  thoi'o  is  some  local  inflam- 
matory action  of  the  spinal  chord  and  its  membranes. 
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These  cases  may  be  complicated  with  partial,  and 
terminate  in  complete  paraplegia.  They  occur 
mostly  in  the  male,  about  or  over  middle  age. 
The  pain  is  often  intense,  generally  of  a  remittent 
or  intermittent  kind. 

3.  The  anmmic  condition  of  the  blood  is  rather  a 
predisposing  than  exciting  cause  of  neuralgia. 
Anaemia  may  be  connected  with  the  cause  engen- 
dering neuralgia  in  hj'sterical  females,  but  there  is 
no  proof  of  its  direct  influence. 

Let  the  diathesis  or  the  temperament  be  what 
they  may,  neuralgia,  if  not  due  to  local  pressure,  is 
due,  in  the  majority  of  cases,  to  irritation,  direct 
or  reflected,  of  a  nerve — the  irritating  cause  being 
not  inflammation,  but  still  one  leading  to  debility  of 
the  system  generalli'. 

Treatment  of  Neuralgia. — It  has  been  shown 
how  numerous  are  the  causes,  both  predisposing  and 
exciting,  of  neuralgia.  It  is  therefore  plain  that  no 
specific  plan  of  treatment  can  be  recommended  for 
all  eases,  and  that  very  different  remedies  will  be 
required. 

The  indications  of  treatment  are  to  relieve  or 
cure  the  paroxysm,  and  to  arrest,  if  possible,  the 
tendency  of  the  paroxysms  to  recur  : 

With  either  of  these  objects  in  view,  the  treat- 
ment required  may  be  surgical  or  medical,  local 
or  general.  It  is  of  importance  in  every  case  to 
arrive,  if  possible,  at  3.  first  cause  for  the  neuralgia, 
to  ascertain  if  the  attacks  can  be  traced  to  any 
local  exciting  cause,  or  whether  due  to  some  general 
morbid  condition  of  the  system. 

If  apparently  due  to  an  inflammatory  state  of 
the  system,  to  derangement  of  the  secretions — as  of 
the  liver,  the  stomach,  the  kidneys,  or  the  bowels, 
— the  indication  will  be  to  arrest  such  derange- 
ments as  soon  as  possible,  to  act  on  the  liver  and 
bowels  with  a  mercurial,  unless  contraindicated, 
and  some  cooling  aperient,  to  correct  the  state  of 
the  stomach  with  antacids,  &c:,  to  cool  the  blood 
■With,  salines,  such  as  the  nitrate  and  bicarbonate 
of  potass,  with  or  without  epsom-salts.  If  an  inflam- 
matory state  of  the  blood  is  evident,  Copland  thinks 
blood-letting,  cautiously  employed,  is  often  ex- 
tremely beneficial,  andrenders  such  means  as  I  have 
just  described  still  more  eflScacious.  I  have  never 
employed,  or  seen  the  necessity  for,  general  bleed- 
ing in  neuralgia,  properly  so  called,  nor  dp  I  think 
it  desirable,  unless  in  very  exceptionable  cases. 

As  long  as  the  attacks  can  be  traced  to  any  par- 
ticular exciting  cause,  such  as  a  decayed  tooth,  a 
neuroma,  or  a  tumour  pressing  upon  a  nerve,  con- 
stitutional treatment  will  be  of  little  or  no  service; 
the  exciting  cause  must,  if  possible,  be  removed. 
Anodynes  may  lull  the  pain,  and  even  remove  it 
for  two  or  three  weeks  at  a  time,  as  happened  in 
a  case  of  sciatica  in  St.  George's  Hospital,  pro- 
duced by  a  small  tumour  ;  but  no  permanent  good 
can  be  expected  whilst  the  source  of  irritation 
remains.  Tumours  within  the  cranium,  or  im- 
bedded in  the  cerebral  substance  itself,  may  pro- 
duce the  most  distressing  tic  douloureux.  Every 
kind  of  treatment  will  fail  to  give  more  than  very 
temporary  benefit  in  these  cases  :  division  of  the 
nerve  will  do  nothing.  Such  patients  obtain  most 
relief,  as  far  as  I  have  seen,  from  opium  or  morphia, 
of  which,  as  a  rule,  they  can  take  enormous  doses 
with  impunity  ;  one  patient  of  mine,  for  many 
years,  took  thirty  grains  of  morphia  dailj'. 

When  no  local  cause  can  be  found,  and  the 
neuralgia  is  not  of  that  unceasing  nature,  leading 


to  the  supposition  of  its  iiaving  an  organic  deep- 
seated  origin,  it  will  most  probably  be  due  to  some 
one  or  other  of  the  previously  mentioned  causes, 
aft'ecting  the  system  generally,  and  the  nervous 
system  in  particular;  the  course  of  treatment  to  be 
adopted  must  depend  upon  the  constitution  of  the  ■ 
patient,  and  general  history  of  the  case.  Certain 
modes  of  treatment  have  been  highly  thought  of 
from  time  to  time  for  neuralgia  :  such  as  blood- 
letting, local  and  general,  counter-irritation,  as  by 
blisters,  the  moxa,  acupuncture,  division  of  nerves, 
free  purging,  electricity,  mercury,  iron,  arsenic, 
narcotics,  &c. 

As  a  rule,  neuralgia  does  not  require  lowering 
treatment  ;  it  is  so  constantly  produced  by  debili- 
tating causes,  that  tonic  and  alterative  treatment, 
with  rest  and  good  food,  are  indicated  far  more 
frequently  than  lowering  measures.  The  applica- 
tion of  one  or  two  leeches  to  the  neuralgic  region 
may  relieve  the  pain  of  the  paroxysms  ;  but  as 
there  is  seldom  any  local  heat,  tenderness,  or  full- 
ness of  the  part,  much  local  depletion  would  do 
harm  rather  than  good. 

In  neuralgia  the  treatment  is  to  be  directed, 
not  so  much  to  that  particular  part  painful  for  the 
time,  as  to  the  general  weakness  and  susceptibility 
of  the  nervous  system  generally,  as  indicated  by 
that  local  painful  attack. 

Premising,  that  in  most  cases  of  neuralgia  not 
due  to  obvious  local  causes,  the  secretions  have 
beenattended  to,  thetreatment  will  be  directed  to — 

1.  The  relief  of  the  paroxysms. 

2.  The  cure,  if  possible,  of  the  neuralgic 
diatheses,  or  the  causes  predisposing  to  neuralgic 
repetitions. 

J.  The  paroxysm  may  be  relieved,  cut  short,  or 
cured  by  local  or  general  means.  Should  it  be  due 
to  malaria,  to  debilitj',  or  to  any  weakening  or  de- 
pressing cause,  a  dose  of  quinine  may  relieve  it, 
and  even  prevent  an  expected  attack.  Alcohol  in 
some  form,  a  glass  of  pnrtwine  or  brandy,  or  an 
opiate,  may  likewise  arrest  or  mitigate  the 
paroxysm.  When  these  fail,  or  the  stomach 
refuses  to  retain  the  quinine,  the  iron,  or  the 
anodyne,  or  the  pain  is  so  excessive  that  he  re- 
quires more  instant  relief,  the  hypodermic  injec- 
tion of  morphia  may  be  at  once  had  recourse  to. 

Locally,great  relief  is  often  afforded  by  heat,in  the 
form  of  hot  fomentation,  with  or  without  anodynes; 
or  by  opiates,  liniments,  and  lotions,  or  the  local 
vapour  of  anodyne  herbs;  or  by  blistering,  with 
or  without  the  endermic  use  of  morphia;  the  appli- 
cation of  local  irritants,  as  croton  oil,  &c.  Dr. 
Sieveking  thinks  that,  of  "  the  various  remedies, 
opium  and  its  preparations,  applied  locally  or  given 
by  the  mouth,  occupy  the  first  rank."  Next  to 
opium,  as  a  local  Jipplication,  comes  belladonna, 
whichmay  be  used  as  the  extractor  ointment,orasa 
liniment ;  but  oftentimes  better  than  opium  in  any 
form,  is  the  alkaloid  of  belladonna  injected  into 
the  subcutaneous  cellular  tissue.  It  will  often 
completely  remove  a  paroxysm  of  many  hours  in  a 
few  minutes.  The  mode  of  injection  will  be  after- 
wards described.    (See  Subcutaneous  1n.iec- 

TIONS.) 

Veratria  and  aconitina,  both  powerful  poisons, 
have  at  times  great  effect  upon  the  paroxysm. 
They  may  be  used  ao  ointments,  one  or  two  grains 
of  aconitina  to  the  drachm  (Pereira)  of  lard  ;  and 
of  veratria,  twenty  to  forty  grains  to  an  ounce  of 
lard  ( Turnbull).    Of  these  two  local  remedies,  the 
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the  most  powerful  ;  I  have 


nconitina  is  by  far  ,  . 

seen  great,  though  seldom  permanent,  benefit  from 
it.  Fleming's  tincture  of  aconite  may  be  painted 
over  the  nerve  ;  it  requires  great  care,  nor  should 
it  be  used  if  the  skin  is  abraded.  I  have  seen 
"ne  patient  nearly  poisoned  by  painting  too  much 
uf  it  upon  the  recently  shaved  chin. 

Chloroform  mny  be  used  locally  in  a  liniment  or 
by  kself  on  lint  under  a  watch-glass  {Little,  Rank- 
im/'s  Abstract,  vol.  xxxi.)  by  inhalation,  or  by  the 
mouth :  a  case  of  long  standing  was  cured  after 
taking  a  single  dose  of  chloroform,  I  believe  only 
five  minims,  by  the  mouth  (C.  H.  Hawkins).  By 
inhalation  :  some  patients  inhale  many  ounces  a  day 
during  the  paroxysm,  which  the  chloroform  will 
arrest,  often  sending  the  patient  to  sleep.  I  have 
seen  several  cases,  iu  which  the  skin  was  rendered 
very  yellow,  from  the  frequent  repetition  of  the 
inhalation. 

The  local  injection  of  chloroform  beneath  the 
skin  will  arrest  the  paroxysm,  and  cause  sleep  ;  it 
should  not,  however,  be  had  recourse  to,  as  it 
devitalizes  the  skin  for  many  weeks.  (Medical 
Times  and  Gazette,  Sept.  10,  1859.) 

Dr.  Downing  has  great  faith  in  the  inhalation 
ot  medicated  vapours,  the  drugs  employed  beincr 
henbane,  hemlock,  belladonna,  aconite,  Indian 
hemp,  eic.{DowningonNem'a.lyia,C\mTQ<nm,  1851. ) 

M.  Bouchut  has  employed  the  tincture  of  iodine' 
locally  as  a  counter-irritant,  with  success  in  several 
cases  (^ledical  Circular,    1863).  Occasionally 
some  one  of  these  local  measures  will  do  more 
than  remove  the  paroxysm ;  it  will  even  cure  the 
neuralgia.     From  simple  blistering  I  have  seen 
but  little  benefit ;  in  sciatica  I  have  often  seen 
no  benefit  at  all  from  it.    It  mfurdo  more  good 
when  small  blisters  are  applied,  ferhaps  many  of 
them  in  succession,  over   the   tender  neuralgic 
points  of  Valleix  ;  but  this  mode  of  treatment  is 
painful,  tedious,  and  disagreeable  -to  the  patient, 
and  much  less  successful  than  many  other  plans  of 
treatment  ;  nor  have  I  ever  seen  much  benefit  from 
sprinkling  the  denuded   derma   with  morphia. 
The   amount    thus   used   must    be  uncertain. 
Almost  similar,  but  more  likely  to  be  eflfective, 
is  the  method  of  the  French,  called  V inoculation  d'o 
la  morphine.    They  dissolve  morphia  in  water 
or  creosote,  and   make  a  sufficient  number  of 
pricks  with  a  lancet  in  the  course  of  the  nerve  to 
take  in  all  the  morphine  paste  {Nysten).  Acupunc- 
ture consists  in  introducing  sharp-pointed  needles 
into  the  subcutaneous    tissues   of    the  body, 
sometimes  into  the  muscles  themselves;  they  are 
allowed  to  remain  a  longer  .or  shorter  time,  at 
the  will  of  the  operator.    They  are  supposed  to  act 
either    by  counter-irritation   {Holmes'  Surgery, 
vol.  iii.);  or,  if  they  are  inserted  into  the  nerve 
Itself,  by  the  mechanical  assistance  they  afford 
towards  the  evacuation  of  fluid  from  the  sheath  of 
the  nerve.    Dr.  Ogier  Ward  thinks  highly  of  this 
plan  in  painful  muscular  rigidity.  EI?ctro-puncture 
is  tar  more  painful  than  simple  acupuncture  ;  it 
consists  in  passing  a  galvanic  current  into  the  tis- 
sues included  between  the  acupuncture  needles. 

Dr.  Ruppanor,  who  has  lately  written  upon 
Hypodermic  Injections,  has  injected  irritants  in 
five  cases  into  the  neuralgic  parts,  the  principle 
being  that  of  producing  a  small  abscess  as  coiinter- 
irntation  for  the  nerve  :  he  injects  the  nitrate  of 
silver  and  chloride  of  sodium.  {Antoine  Ruppancr 
on  Hypodermic  Injections,  186,5,  Boston).  His 
Vol.  II, 
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cases  are  chiefly  neuralgia  of  spinal  origin,  affect- 
ng  the  limbs  or  trunk-a  class  of  cases  rno";  1^1 
to  receive  beneht  from  such  counter-irritation! 
acting  like  a  setoi),  than  would  cases  of  facial 
neuralgia.]  ' 


Tub  Divlsion  and  Removal  of  Poktions  op 
Nerves. 

The  operation  of  dividing  the  trunk  of  the  af- 
tected  nerve,  and  even  of  dissecting  out  a  portion 
of  It,  so  as  to  prevent  all  chance  of  a  relapse  from 
the  reunion  of  the  ends  of  the  nerve,  is  a  plan 
which  has  sometimes  been  practised  with  perma- 
nent benefit.    Thus,  any  one  of  the  three  branches 
ot  the  hfth  pair  of  nerves  may  be  divided  at  the 
point  where  it  comes  out  upon  the  face.  But 
before  having  recourse  to  ;this  means,  the  surgeon 
.should  be  sure  that  the  particular  nerve,  which  he 
IS  about  to  expose  and  divide,  is  really  the  princi- 
pal seat  of  the  disease  ;  for  when  all  the  nerves  of 
the  face  generally  are  affected,   or  when  the 
branches  of  the  portio-dura  are  especially  con- 
cerned, there  is  little  hope  of  success.     In  fact,  it 
must  be  confessed  that  the  operation  has  had 
many  failures  and  relapses,  either  from  the  cases 
not  having  been  duly  discriminated,  or  from  the 
neglect  to  remove  a  portion  of  the  exposed  nerve 
Richerand,  Delpech,  and  most  of  the  leadino- 
surgeons  in  France,  express  their  preference  to  the 
application  of  the  moxa,  or  cautery,  which  thev 
say  proves  more  frequently  successful  than  the 
knife.     This  should  be  done  directly  over  the 
apertures  from  which  the  nerves  emerge,  on  the 
torehead,  cheek,  or  chin  ;  and  Richerand  asserts 
that  by  such  treatment,  the  pains  may  always  be 
cured,  or  at  all  events  rendered-  supportable, 
G^rt^(7r.  Chir.  t.  ii.  p.  218,  edit.  4.)    Delpech  also 
«iirms,  that  the  section  of  the  nerve  very  often 
fells,  and  that  issues,  and  the  repeated  use  of  the 
cautery,  have  been  attended  with  the  greatest  suc- 
cess.   (See  Precis  des  Mai.  Chir.  t.  iii.  p.  213.) 
The  disfigurement  of  the  countenance  by  burning 
applications  must,  however,  be  very  objectionable; 
and  as  I  think  there  is  no  positive  evidence  of 
the  superiority  of  this  method  over  the  use  of  the 
knife,  I  consider  what  Richerand  and  Delpech 
have  stated  only  as  an  instance  of  the  extreme 
partiality  of  the  French  surgeons  to  the  moxa  and 
cauterization.     Delpech  confesses,  however,  that 
when  the  pain  seems  to  be  the  consequence  of  a 
ganglion,  or  thickening  of  a  part  of  a  nerve,  the 
excision  of  such  part  is  indispensable.    There  can 
be  little  doubt  that  this  would  have  been  more 
proper  than  amputation,  in  Mr.  Denmark's  case 
to  which  I  have  already  referred.    The  theories 
of  Dr.  Parry  sen.,  who  was  generally  inclined 
to  refer  the  effects  of  disease  to  increased  deter- 
mination of  blood  to  the  parts  affected,  led  him  to 
believe,  that  the  operation  of  cutting  the  nerve  as 
perfomied  by  Dr.  Haighton  and  others,  did  good 
rather  by  the  division  of  the  arterial  branch  sup- 
plying the  affected  ramification  of  the  trigeminus 
nerve,  than  by  the  division  of  that  ramification  it- 
selL    {Parry,  Elements  of  Palhology,  S^c.) 

There  have  been  many  exainpies  of  tic  dou- 
loureux, which,  after  resisting  all  attempts  to  cure 
them,  have  been  left  to  themselves,  and,  after  a 
long  time,  spontaneously  subsided.  {Delpech 
Maladies  Chir.  t  iii.  pp.  212,  215.)  This  author 
has  seen  the  operation  of  dividing  the  chief 
branches  of  the  portio-dura,  in  front  of  tiie  parotid 
A  A 
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gland,  undertaken,  and  even  a  portion  of  the  soft 
parts  cut  away,  but  without  any  favourable  con- 
sec^uences.    (P.  218.) 

When  the  infra-orbital  nerve  is  to  be  divided, 
Sir  A.  Cooper  recommends  it  to  be  done  a  quarter 
of  an  inch  below  the  orbit.  The  supra-orbital 
nerve  should  be  cut  through  just  where  it  passes 
out  of  the  supra-orbital  foramen.  An  instance, 
in  which  this  measure  produced  an  immediate 
alteration  in  the  seat  of  the  pain,  may  be  read  in 
the  8th  No.  of  the  Quarterly  Journal  of  Foreign 
Medicine;  but  the  cure  was  not  complete  till  the 


together  with  sticking-plaister,  and  it  united  by 
adhesioii  ;  but  the  upper  part  of  the  wound,  op- 
posite to  the  upper  end  of  the  nerves,  became 
slightly  inflamed,  and  was  very  painful.  However, 
in  the  course  of  three  weeks,  the  appearance  of  in- 
flammation gradually  went  off.  After  the  opera- 
tion, Mr.  Abernethy  pinched  the  originally 
affected  integuments  sharply  with  his  nails,  without 
causing  any  sensation  ;  but  if  in  so  doing  he 
moved  the  finger,  then  pain  was  felt. 

The  result  was,  that  nine  months  afteir  the 
operation,  the  general  pains  in  the  nerves  had  be- 


integuments  had  been  divided  from  the  root  of  the  come  very  trivial  ;  but  the  sensation  in  the  iutegu 


nose"  to  the  ter)iple.  The  method  of  dividing  the 
inferior  maxillary  nerve,  advised  by  the  same 
surgeon,  is  to  cut  down  to  the  foramen  mentale  on 
the  inside  of  the  lip,  directly  under  the  bicuspid 
tooth.  By  the  division  of  this  nerve,  ]V[.  Bouillard 
effectually  cured  one  very  severe  case.  (See 
Lond.  Med.  Repository,  No.  Ixxix.) 

I  have  already  stated  that  the  nerves  of  the 
extremities  are  subject  to  affections  very  analo- 
gous to  tic  douloureux.  The  following  instance; 
related  by  Mr.  Abernethy,  will  be  found  interest- 
ing : —  ,  .  ,  • 
A  lady  became  gradually  aftected  with  a  paiU' 


ments  at  the  end  of  the  finger  had  gradually 
increased,  and  the  skin  had  now  its  natural  sensi- 
bility, so  as  accurately  to  distinguish  the  tangible 
properties  of  any  body  applied  to  it.  If  also  the 
originally  affected  part  was  slightly  compressed, 
painful  sensations,  resembling  those  which  formerly 
occurred,  took  place.  {Ahernethy^s  Surgical  Works, 
vol.  ii.  p.  203.)  In  a  case  resembling  the  former, 
but  the  consequence  of  a  wound  of  the  finger,  Mr. 
Lawrence  also  cut  down  to  the  nerve,  and  removed 
a  portion  of  it,  with  permanent  success.  In  a  case 
of  severe  pain  in  the  thumb,  extending  up  the  arm 
to  the  neck,  and  causing  a  distortion  of  the  neck, 


ful  state'of  the  integuments,  under  and  adjoining  fits,  &c.,  Sir  A.  Cooper  cut  do>vn  upon  the  radial 
to  the  inner  edge  of  the  nail  of  the  ring-finger  of  nerve,  by  the  side  of  the  flexor  carpi  vadiahs, 
the  left  hand.  No  injury  to  the  part  was  remem-  and  cut  out  about  five-eighths  of  an  mch  of  it. 
bered  which  could  have  brought  on  this  disease.  The  result  was  a  complete  cure.  _ 
The  pain  occurred  at  irregular  intervals,  and  was  Dr.  Mott  has  adopted  the  practice  of  dividing 
extremely  severe  during  the  time  of  its  continuance,  the  nerve  in  almost  every  case  of  neuralgia,  where 
which  was  for  a  day  or  two,  when  it  usually  abated,  it  is  practicable.  He  has  repeated  this  operation 
Accidental  sliaht  injuries  always  produced  great  |  on  the  infra-orbital,  mental,  and  other  nerves  so 

frequently,  and  with  so  great  success,  that  he  con- 
fidently recommends  it.     He  sometimes  insulates 


Accidental  slight  injuries  always  produced  great 
pain,  and  frequently  brought  on  the  paroxysms, 
which,  however,  occasionally  occurred  sponta- 
neously, or  without  any  evident  exciting  cause — 
in  all  these  particulars  the  disease  correctly  re 
sembling  tic  douloureux.  As  the  pain  increased 
the  disorder  seemed  to  extend  up  the  nerves  of  the 


a  portion  of  the  nerve  by  repeated  incisions  through 
it,  at  small  distances  from  each  other,  preferring 
this  to  a  removal  of  a  portion  of  the  nerve.  If 
these  plans  fail,  Dr.  Reese  believes  that  tlie  ap- 


After  the  patient' had  endured  this  painful  plication  of  potassa  fusa,  or  lapis  infernalis, 
in  for  seven  years,  she  submitted  to  have  almost  always  prove  a  remedy.    (See  Amer.  Jud. 


arm. 

affliction 

the  skin,  which  was  the  original  seat  of  the  dis- 
order, burnt  with  caustic.  This  application  gave 
her  intense  pain,  and,  on  the  healing  of  the  wound 
she  found  her  sufferings  rather  augmented  than 
diminished  by  the  experiment.  After  four  more 
years  of  suffering,  she  consulted  Mr.  Abernethy, 
when  the  circumstances  of  the  case  were  such  as 
to  render  an  operation  indispensably  necessary, 


of  this  Dictionary.) 

Notwithstanding  the  occasional  success  of  the 
knife  and  caustics,  I  concur  with  Dr.  Hosack,  Sir 
B.  Brodie,  mid  others,  in  the  opinion  that  many 
forms  of  neuralgia  depend  upon  constitutional  or 
other  causes,  completely  out  of  the  reach  of  such 
If  the  original  disease  operates  im- 


expedients.      -  „  . 

mediately  on  the  nerves  of  the  affected  part  (says 

The  pain  of  the  part  was  intolerable,  and  it  ex-  I  Sir  Benjamin  Brodie),  producing  i"  P«j". 
^     -  -  ■■        -     and  this   muscular  spasm,  or  paralysis,  you  will  have  first 

far  it  is  within  the  reach  of  topical 


tumor  presses  on  a  nerve. 


or  if 


tended  all  up  the  nerves  of  the  arm  ,  . ,    -  , 

general  pain  was  so  constant  during  the  night,  as   to  consider  liowl 

to  denrive  the  natient  of  rest.    The  muscles  of  the   remedies.    J-l        _      •    ,     ,  ,,  .  . 

blck'  f  the  nLt  were  occasionally  affected  with   some  foreign  body,  Js  a  musket-ball,  or  a  piece  o 

spasms      The  integuments  of  the  affected        Uead  bone,  irrUates  its  surfe^^^^^^^^^^^ 

were  much  hotter  than  those  of  the  opposite  arm,   its  substance,  perhaps  the  turaoi  oi  the_  foreign 

and  sometimes  the  temperature  was  so  increased  as 

to  cause  a  burning  sensation  in  them.  Under 

these  circumstances,  Mr.  Abernethy  did  not  hesi- 
tate to  divide  the  nerve  of  the  finger,  from  which 

all  this  disorder  seemed  to  originate.  He  laid  it 
bare  by  a  longitudinal  incision,  of  about  three- 
quarters  of  an  inch  in  length,  from  the  second  joint 
of  the  finger;  and  divided  it  opposite  to  that  joint, 
by  a  curved  sharp-pointed  bistoury,  which  was 
conveyed  under  it.  He  then  took  liold  of  the 
nerve  with  a  pair  of  forceps,  and  reflecting  it 
downwards,  removed  a  portion  of  it,  half  an  inch 
in  length,  so  that  the  possibility  of  a  quick  reunion 
might  be  prevented,     The  wound  was  brought 


ody  may  be  removed  by  a  surgical  operation,  or 
the  tumor  may  be  reduced  by  other  means.  If 
this  cannot  be  accomplished,  or  if  the  nerve  itselt 
be  altered  in  structure,  either  from  disease  or  iii- 
jury  it  will  become  a  matter  for  consideration 
whether  the  limb  should  be  amputated,  or  whether 
the  nervQ  should  be  divided.  It  is  only  under 
these  circumstances  that  any  advantage  can  be 
expected  to  arise  from  the  division  ot  the  nerve. 
In  ordinary  cases  of  neuralgia.^vlierc  the  disease 
on  which  it  depends  is  i.i  the  brain,  or  in  some 
other  distant  part  of  the  body,  or  where  it  is  con- 
nected with  some  derangement  of  the  general 
health,  it  is  evident  that  such  an  operation  caimot 
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be  recommended  on  any  sound  principle  ;  and  it 
need  be  a  matter  of  no  surprise  that,  where  it  is 
performed,  it  should  so  generally  fail,"  (On 
Local  Nervous  Affections,  p.  27.) 

[Division  of  the  nerves  for  neuralgia  is  not  often 
performed,  nor  is  it  found  at  all  more  successful 
now  than  it  was  twenty  years  ago. 

M.  Ne'laion  has  lately  performed  it  upon  two 
cases,  apparently  favourable  for  the  operation;  one 
succeeded,  in  the  other  it  was  of  no  effect;  in  both 
cases  he  inserted  a  little  caustic  paste,  the  chloride 
of  zinc,  Hooker  has  performed  it  with  success  for 
neuralgia  of  the  leg.  {Lancet,  1859.)  Myiini 
divided  the  dental  nerve  without  success;  he  then 
divided  the  lingual  nerve  with  success.  Michel 
cured  a  case  by  it  in  1859,  Frank  has  succeeded 
with  the  operation  in  four  cases  out  of  iive  of 
neuralgia  of  the  fifth  nerve.  {Yearbook  of  Medi 
cine  and  Surgery,  1859.) 

Brown-Se'quard  considers  it  the  most  important 
local  means,  and  the  sooner,  if  to  be  performed,  the 
better  ;  he  thinks  a  piece  of  the  nerve  should 
always  be  removed,  if  for  no  other  object  than  to 
examine  microscopically  for  signs  of  inflammation, 
(Frank,  contrary  to  many  pathologists,  believes 
that  congestion  of  the  trunk  of  the  nerve  is  one  of 
the  most  frequent  causes  of  neuralgia,  Loc.  cil. 
Brown-S^quard  says,  that  if  the  nerve  appear 
inflamed,  another  division  of  it  ought  to  be  pei 
formed,  much  higher  up,  [and  even  as  near  the 
nervous  centre  as  safe  or  possible.  Sulphuric 
tether  dropped  upon  the  nerve,  after  simple  divi- 
sion, will  prevent  it  from  transmitting  irritation 
from  the  original  wound  for  many  days.  {Holmes' 
Surgery,  vol.  iii.) 

It  may  be  concluded  on  this  matter,  that  in 
very  few  cases  will  the  operation  be  permanently 
successful.  I  have  seen  several  patients  upon 
whom  it  has  been  performed,  but  in  none  of  them 
has  any  real  benefit  resulted. 

Electricity  in  its  various  forms  is  esteemed  cura 
tive  in  neuralgia  by  some  physicians.    This  agent 
may  be  used  in  a  mild  form,  as  by  a  Pulvermacher 
chain,  the  power  of  which  is  increased  according 
to  the  number  of  links  ;  by  powerful  currents  sent 
for  a  few  minutes  at  a  time  through  the  neuralgic 
part,  as  found  successful  by  Becquerel  {Med.  Rev. 
1 860)  ;  by  Faradisation,  the  rapidly  interrupted 
current  being  applied  to  the  neuralgic  nerves,  and 
if  muscular  paralysis  co-exists,  to  the  muscles  also 
{Allhaus,  1861).    Dr.  Radcliffe  thinks  it  best  to 
insulate  the  patient  on  a  stool,  and  keep  him 
charged  for  some  time  with  positive  electricity;  he 
also  thinks  a  succession  of  shocks  from  an  induc- 
tion-coil likely  to  do  good,  "  if  continued  long 
enough  to  bring  on  an  artificial  hot-stage  by 
paralysing,  to  a   certain  extent,  the  vaso-motor 
nerves."    {Radcliffe  on  Pain,  Sfc,  1864.) 

General  treatment  will  bo  required  for  neuralgia, 
if  local  measures  fail  to  do  more  than  simply  miti- 
gate the  paroxysms.  It  will  of  course  bo  modified 
in  accordance  with  tlie  characters  the  neuralgia 
may  present,  and  the  diathesis  of  the  patient. 
In  the  distinctly  intermittent  form  of  neuralgia,  no 
determination  of  blood  to  the  head  existing,  or  no 
active  disease  of  the  viscera,  the  medicines  chiefly 
to  be  relied  upon  are  the  preparations  of  bark  or 
quinine,  combined  if  necessary  with  anodynes. 
In  neuralgia  more  especially  due  to  anxiety  or  ner- 
vous debility  from  any  cause,  or  hysteria,  the 
preparations  of  iron  rather  than  of  quinine  might  be 
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first  tried.  Belladonna  and  opium  maybe  com- 
bmed  wi  h  the  iron  or  quinine  according  to  the 
seventy  of  [the  case,  the_  frequency  of  the  attacks, 
the  nervous  exhaustion  induced,  or  the  insomnia 
occasioned.  In  cases  due  to  the  effects  of  damn 
or  exposure  to  the  atmosphere,  I  have  found  the  in! 
jection  of  atropia  to  be  one  of  the  most  valuable 
preventives  of  recurrent  attacks,  as  well  as  a  cura- 
tive measure  of  the  paroxysm.  It  also  answers 
remarkably,  in  cases  of  neuralgia  of  a  rheumatic  or 
gouty  origin,  administered  by  the  mouth;  it  may 
be  given  with  alkalies,  in  doses  of  one-sixtieth  of 
a  grain,  two  or  three  times  a  day;  or  from  that 
amount  to  a  thirtieth,  by  hypodermic  injection, 
once  or,  if  repetition  is  required,  two  or  three 
times  a  week. 

_  The  most  valuable  medicines  are,  upon  the  whole 
iron,  quinine,  atropia,  morphia,  strychnia,  arsenic' 
cod-  iver  oil,  phosphorus,  zinc,  croton-oil,  iodine, 
alcohol,  &c. 

The  sulphate  of  quinine  will  succeed  in  a  great 
number  of  cases  of  neuralgia,  whether  caused 
through  debility,  fever,  malaria,  or  exposure  to 
wet  or  cold.    If  employed  alone,  very  large  doses 
are  sometimes  found  necessary,  as  from  five  to 
twenty  grains,  although  two  or  three  grain  doses, 
every  six  or  eight  hours,  will  usually  suffice,  I 
have  given  as  much  as  thirty  grains,  two  or  three 
times  a  day,  in  one  very  severe  case  ;  quinine  may 
be  advantageously  combined  in  most  cases  with 
iron,  the  sulphate  or  sesquichloride  would  then  be 
the  most  suitable,     Schrann,  in  195  cases  of 
neuralgia  of  the  fifth  nerve,  found  quinine  and  iron 
combined  the  best  treatment,  arsenic  the  next 
jnost  successful.     {Die  Neuralgic  des  V.  Nerven- 
paares,  1859.)    The  carbonate  of  iron  is  a  bulky 
■emedy,  although  one  which  for  many  years  has 
been  held  in  great  repute.    In  1820,  Mr.  B.  Hut- 
chison recommended  it  in  two-scruple  or  drachm 
doses,  two  or  three  times  a  day,  for  tic  douloureux, 
Dr,  Elliotson  found,  however,  that  far  larger  doses 
might  be  given  without  inconvenience,  in  doses,  in 
fact,  of  half  an  ounce  or  six  drachms  every  four 
hours  ;  given  in  those  doses,  with  twice  its  weight 
of  treacle,  it  rarely  constipated.     But  if  this 
remedy  is  tried,  a  small  purgative  should  every 
now  and  then  be  administered.    There  are  how- 
ever, many  other  far  less  cumbersome  and'  more 
elegant  preparations  of  iron,  which  are  equally 
beneficial  and  often  more  effectual  remedies  ;  such 
as  the  phosphates,  the  hypophosphates,  and  super- 
jihosphates  of  iron,  the  tincture  of  sesquichloride 
the  iodide,  the  lactate,  &c,  ' 
Arsenic. — Its  preparations  have  been  much- con- 
fided in  by  Nessettill,   Barsedow,  Bedingfield 
ILilliday,  Rowland,  &c.  ;  it  is  more  alterative' 
than  tonic,  and  is  perhaps  most  useful  in  cases  of 
neuralgia  due  to  disordered  secretions,  to  hysteria 
or  to  uterine  derangements,  ' 
Strychnia   is  sometimes  successful  in  chronic 
cases  of  neuralgia— due  either  to  non-inflammatory 
spinal  disease,  or  to  cases  of  neuralgia  of  nerves 
combined  with  loss  of  power.    It  is  not  well 
borne,  as  far  as  my  observation  goes,  in  cases  of 
neuralgia  of  cerebral  origin. 

Phosphorus,  first  iierliaps  used  by  Loebeustoiu 
Loehel,  has  been  niucii  used  lately  by  some 
physicians,  in  tlie  form  of  the  phosphate  of  iioii 
of  soda,  of  ammonia,  &c.  Dr.  Radclille  thinks 
phosphorus  adds  to  the  nutrition  and  functional 
activity  of  the  nerve-tissue  ;  he  gives  it  in  cod-liver 
A  A  2 
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oil,  as  a  nutrient  medicine  for  nervdus  tissue.  The 
plan  of  treatment  he  proposes  for  neuralgia  is  as 
follows ; — "  To  take  care  that  the  diet  does  not 
contain  too  much  lean  meat,  and  too  little  fatty  and 
oily  matter;  to  look  on  the  properly  regulated  use  of 
alcoholic  drinks  as  essential  to  success  in  treatment ; 
to  avoid  tea  altogether  ;  to  be  very  chary  in  the  use 
of  sugar  ;  to  give  some  preparations  of  phosphorus, 
with  or  without  cod-liver  oil,  as  nutrients  for  a 
starved  nerve-tissue ;  to  avoid  the  habitual  employ- 
ment of  aperients,  and  as  a  rule  eschew  the  use  of 
sedatives  in  sedative  doses."  (Bi  ii,  Med.  Journ. 
1863.) 

Narcotics  and  sedatives  are  medicines  of  great 
value  in  the  treatment  of  neuralgic  affections,  even 
■when  given  in  sedative  doses,  provided  proper 
judgment  is  exercised  as  regards  the  repetition  of 
them.  Opium  and  its  alkaloids,  morphia,  narceine, 
codeine,  &c.,  belladonna  and  its  alkaloid  atropia, 
conium,  aconitina,  stramonium,  &c.,  may  be  used 
locally  to  allay  pain,  or  generally,  to  relieve  the 
system  from  exhaustion,  and  to  give  sleep.  _  When 
neuralgia  occurs  in  people  of  a  nervous  or  irritable 
temperament,  it  is  often  better  to  cut  the  gordian  or 
neuralgic  knot  at  once  by  a  sedative,  than  to  keep 
the  patient  lingering  amid  paroxysms,  whilst  we 
are  hoping  in  time  to  untie  or  cure  it  by  a  course 
of  iron  or  quinine. 

I  have  indeed  seen  neuralgia,  which  had  re- 
sisted all  kinds  of  tonics,  overcome  by  steadily 
keeping  up  narcotic  or  rather  anodyne  action,  by 
hypodermic  injection  of  morphia,  until  the  patient 
was  cured.  The  existence  of  neuralgia,  as  of 
phagedsena,  seems  at  times  to  preserve  the 
patient  from  a  narcotic  result  from  narcotics,  A 
careful  examination  for  some  years  of  the  action  of 
what  are  called  sedatives  and  narcotics,  has  con- 
vinced me  that  their  action  in  neuralgia  is  often 
more  tonic  than  narcotic,  more  stimulant  than 
sedative.  This  is  more  particularly  the  case  when 
they  are  administered  by  means  of  the 

Hypodermic  or  subcutaneous  method. — Under 
this  name  is  implied  the  injection  into  the  cellu- 
lar tissue  of  medicinal  agents.  See  article  Subcu- 
taneous Injection. 

It  may  be  employed  in  neuralgia  locally,  as 
practised  by  Dr.  Wood,  of  Edinburgh,  as  long  ago 
as  1848  ;  by  Mr.  Rynd,  of  Dublin,  in  1844,  and 
by  Dr.  Kurzak,  of  Vienna,  about  the  same  time. 
Dr.  Wood  carried  the  morphine  inoculation  of 
the  French  to  greater  perfection,  by  injecting  the 
alkaloid  into  the  tender  neuralgic  spots  indicated 
by  Valleix. 

He,  introduces  the  solution,  we  repeat  {Ran- 
king's  Abstract,  vol.  xxi.  p.  40),  as  near  as  possible 
to  the  painful  part  of  the  affected  nerve  ;  where,  as 
M.  Valleix  has  pointed  out,  there  is  usually  more  or 
less  tenderness  on  pressure,  even  in  the  interval 
between  the  paroxysms  of  pain.  This  he  insists 
upon  as  an  important  point  of  practice. 

Or  the  injection  may  be  employed  at  a  distance 
from  the  neuralgic  part,  and  with  equal  success,  as 
pointed  out  by  myself  in  1858.  A  number  of 
cases  were  operated  upon  by  me,  both  locally  and 
at  a  distance,  in  St.  George's  Hospital,  with  equal 
effect. 

A  lady  had  severe  tic  douloureux  for  many 
months ;  the  endermic  method,  with  morphia  ap- 
plied upon  the  blistered  surface,  was  tried  without 
benefit  ;  so  likewise  were  internal  stomachic 
:ncdicines.    This  patient  was  cured  by  a  singl 


morphine  puncture  in  the  arm.  It  is  still  an 
open  question  whether  localization  or  the  distant 
injection  is  preferable.  I  believe  the  chief  benefit 
to  be  due  to  the  mode  of  the  introduction,  that  is 
by  the  cellular  tissue,  not  to  the  agent  being  in- 
jected into  the  tender  spot.  I  have  over  and  over 
again  found  the  effect  of  the  distantin  '^ection  upon 
the  pain  to  be  as  rapidly  effective  as  when  localized. 
It  may  be  an  advantage  to  be  able  to  get  the  same 
effect  without  localizing.  It  avoids  the  necessity 
for  bringing  on  a  paroxysm.  It  is  less  painful  to 
inject  the  outer  arm  than  the  face  or  head  ;  and, 
again,  the  neuralgia  may  be  situated  in  parts  diffi- 
cult of  access  under  ordinary  circumstances. 

The  alkaloids  most  valuable  for  hypodermic  in- 
jection are  atropia,  morphia,  quinine,  and  strychnia. 
The  acetate  of  morphia  may  be  used, — strength, 
six  or  twelve  grains  to  the  drachm.  The  latter 
can  be  used  free  from  acid  enough  to  cause  no 
subsequent  irritation.  The  dose  must  vary  from 
one-eighth  to  one-half  or  three-quarters  of  a  grain 
for  a  first  injection,  according  to  the  case. 

Of  atropine,  the  sulphate  is  the  best  form — 
one  grain  to  fifty  or  sixty  minims.  I  have  found 
this  alkaloid,  which  I  first  proposed  for  hypoder- 
mic injection,  in  1858,  to  be  of  great  value  in 
cutting  short  the  paroxysms;  and  it  will  usually,  in 
ordinary  cases,  cure  the  neuralgia  after  two  or 
three  injections.  Atropia  thus  employed  acts  as 
a  sudden  stimulant  to  the  whole  system.  The 
first  injection  should  not  exceed  the  thirtieth  of  a 
grain  ;  as  a  rule,  morphia  may  be  thus  first  used 
in  cases  of  neuralgia  of  cerebral  origin,  atropia 
of  spinal  origin. 

Out  of  eighty  patients  upon  whom  I  have  em- 
ployed the  atropine  injection,  thirty-four  have  been 
cases  of  neuralgia — twenty-one  of  the  thirty-four 
were  cases  of  facial  tic-douloureux.  The  results  of 
the  treatment  are  as  follows !  twelve  out  of  the 
thirteen  cases  of  neuralgia  were  either  cured  or 
decidedly  benefited;  so  also  were  eighteen  out  of 
the  twenty-one  cases  of  facial  tic;  the  remaining 
four  patients  received  no  benefit  at  all. 

Quinine  may  be  injected  when  it  has  no 
effect  by  the  mouth,  or  when  stomachic  irri- 
tability or  headache  attends  its  stomachic  ad- 
ministration. 

The  advantages  of  this  mode  of  dealing  with 
neuralgia  are: — 

1.  The  great  rapidity  with  which  the  paroxysm 
is  subdued,  and  relief  obtained. 

2.  The  greater  certainty  of  effect  than  by  the 
stomach. 

3.  That  it  can  be  used  when  the  stomach  rejects 
all  food  and  medicine. 

4.  That  the  curative  effect  is  usually  much 
greater  than  that  which  follows  the  repeated  ad- 
ministration of  the  same  alkaloid  by  the  mouth,  or 
by  the  endermic  method. 

5.  That  with  carefully-regulated  doses,  the 
stomach  and  bowels  sufier  no  derangement,  as  they 
usually  do  by  stomachic  anodynes. 

Should  the  hypodermic  injection  of  remedies 
fail  to  do  more  than  arrest  the  paroxysm,  it  can  be 
used  still  for  that  object,  being  the  quickest 
method  for  relieving  pain  ;  and  other  meiisures 
may  be  had  recourse  to,  to  remove,  if  possible,  the 
tendency  of  the  pain  to  recur. 

lu  conclusion,  be  it  observed,  that  neuralgic 
patients  should  not  tax  tlieir  mental  or  bodily 
strength  too  niiidi  ;  any  systemic  causes  exhaust- 
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ing  the  systfem  should  be  stopped,  if  possible, 
Neuralgia  is  itself  an  exhausting  disease,  as  indi- 
cated by  the  general  aspect  of  the  patient,  the 
loss  of  sleep  so  often  entailed,  the  severity  and 
frequency  of  the  attacks,  &c.     Such  patients 
should,  as  a  rule,  live  well  ;  their  meals  should  not 
be  at  long  intervals — a  small  quantity  of  good 
nourishing  food,  repeated  at  short  and  regular  in 
tervals,  being  best.    Eggs,  bacon,  meat,  with 
wine,  beer,  or  alcohol  in  some  other  form,  help 
much  to  prevent  the  susceptibility  to  neuralgia,  by 
keeping  up  strength  and  nerve-force.  Outdoor 
'    exercise  should  daily  be  taken,  rather  than  pro- 
longed application    to  indoor   occupation  and 
amusements.    Exceeding  two  hours  at  the  piano 
always  brought  on  neuralgia  in  one  patient.  In 
neuralgia  due  to  rheumatic  or  gouty  diathesis,  the 
nature  and  amount  of  the  stimulus  allowed  must 
be  modified.    In  other  cases,  a  glass  of  stout  at 
bedtime  will  often  carry  a  patient  through  the 
night  free  from  paroxysms.     Purgation  should 
be  of  a  mild  nature,  if  required  at  all.  Such 
is  the  general  outline  of  treatment,  combined  with 
the  measures  above  indicated,  for  arresting  the 
parox5'sm,  for  cases  in   which  no  cause  of  the 
neuralgia  actually  removeable  can  be  discovered.] 
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NEUROMA  (from  vivpov,  a  nerve),  a  term 
originally  employed  by  Odier,  to  signify  a  tumor 
formed  in  or  upon  a  nervous  trunk.  This  subject 
has  been  ably  investigated  by  Mr.  Wood,  whose 
results  are  given  in  the  Edinb.  Med.  Chir.  Trans. 
vol.  iii.  part  2.  Tumors  connected  with  nerves 
are  subject  to  much  variety.  Sometimes,  though 
rarely,  the  swelling  consists  almost  entirely  of  a 
cyst  filled  with  a  fluid,  as  exemplified  in  the  case 
operated  upon,  and  reported  by  Cheselden.  In 
other  instances,  it  is  in  part  solid,  and  in  part  fluid  • 
more  frequently  it  is  solid  throughout.  ' 

[As  a  rule,  however,  and  as  usually  seen,  a 
neuroma  is  nothing  more  or  less  than  a  fibrous 
tumor,  usually  of  small  size,  embedded  in  the 
nerve  itself,  or,  at  all  events,  enveloped  in  the  neu- 
rilemma of  the  nerve.  "  Neuromas,"  says  Browii- 
S^quard,  "are  almost  always  purely  fibrous  tumors 
on  or  between  the  fasciculi  of  a  nerve.  Sometimes 
however,  with  purely  fibrous  elements,  neuromas' 
contain  those  nuclei,  and  fusiform,  or  caudate  or 
stellate  nucleate  cells,  which  are  found  in  granula- 
tions.    Paget  regards  them  as  usually  fibrous  by 
natiu-e,  with  a  thm  investing  capsule,  the  fibrous 
texture  of  which  is  in  different  specimens  variously 
marked.    But  pathologists  have  at  times  dis- 
covered tumors  of  a  very  different  nature  to  the 
purely  fibrous,  and  which  are  neuromas  in  that 
they  are  clearly  connected  as  to  their  origin  with 
a  nerve.    Thus,  Wedl  mentions  the  dissection  of  a 
neuroma  in  the  continuity  of  the  ulnar  nerve  :  it 
had  a  connective  tissue-capsule,  which  was  conti- 
nuous with  the  upper  and  lower  portions  of  the 
nerve,  or  section;  it  was  of  a  dirty  grey-red  colour 
and  contained  defined  light-yellow  specked  portions 
not  unlike  the  usual  reticulum  of  cancer.  There 
were  also  blood-tinged  spots  aud  streaks. —  Wedl 
Pathological  Histology.']  ' 
In  one  of  the  cases  detailed  by  Mr.  Wood  the 
tumor  consisted  almost  entirely  of  a  firm  mem'bra- 
nous  cyst,  containing  a  thick  fluid  ;  in  three  others 
It  consisted  partly  of  fluid  and  partly  of  a  solid 
substance  ;  and  in  twenty  it  was  of  a  solid  texture 
The  consistence,  colour,  and  appearance  of  the  solid' 
part  differ  in  difierent  cases,  and  sometimes  in 
different  parts  of  the  same  tumor.     In  some 
instances,  the  whole  mass  is  very  firm  and  hard 
of  a  whitish  or  yellowish  colour,  and  of  a  fibro- 
cartilaginous appearance— harder  than  a  nerve 
and  rather  more  shining.  ' 

The  fibres  run  generally  in  a  longitudinal 
direction,  but  are  not  always  parallel,  and  the 
interstices  of  them  were  observed  by  Mr.  Wood  to 
be  filled  up  by  tho  substance  of  the  tumor.  ["  In 
some,"  says  Paget,  "  curved  shining  white  bundles, 
ol  (ibrous  aspect,  traverse  ii  more  homogeneous 
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basis-substance,  of  greyish,  yellowsli,  or  dull  white 
colour ;  in  some,  such  bundles  effect  a  coiicentric 
plan  ;  in  some,  the  whole  section  looks  nearly 
uniform,  pale  or  white,  very  dense ;  and  the  fibrous 
structure,  though  discoverable  with  the  microscope, 
is  not  visible  to  the  naked  eye."J 

In  other  cases  one  part  of  the  mass  is  solid,  of  a 
reddish  colour,  and  steatomatous  appearance ;  and 
in  another  part  there  are  cells  of  a  larger  or  smaller 
size — some  empty,  others  containing  either  fluid,  or 
a  softish  medullary  substance.  Occasionally  small 
lobes  are  met  with,  all  distinct,  but  closely  pressed 
together.  In  almost  all  cases,  Mr.  "Wood  observed 
a  firm  sac,  more  or  less  dense,  and  of  a  shining  ap- 
pearance, not  unlike  tendon,  and  seemingly  formed 
in  part  or  entirely  of  diseased  neurilemma.  In 
some  cases  the  sac  is  loosely  attached  to  the  con 
tained  parts  by  a  thin  cellular  substance;  in  others 
it  is  firmly  incorporated  with  them,  and  sometimes 
it  is  attached  to  or  partially  covered  with  muscu- 
lar fibres.  The  nerve  itself  is  sometimes  sound 
where  it  enters  and  comes  out  of  the  tumor,  but 
according  to  Wood  it  is  more  frequently  thickened, 
and  now  and  then  reddened. 

[Copland  seems  to  think  the  nerve  itself 
usually  a  little  redder  than  usual,  and  thickened 
just  above  and  below  the  tumor.  This,  if  inva- 
riably confirmed  by  other  surgeons,  which  is  by  no 
means  the  case,  would  lead  to  the  idea  of  inflam. 
mation  of  the  nerve  (or  neuritis)  being  at  the  bottom 
or  origin  of  the  neuroma.  But  such  is  not  the 
case,  for  neuroma  is  seldom  now  considered  a  re- 
sult of  injury  to  the  nerve,  as  will  be  mentioned  in 
speaking  of  its  causes. 

The  nerve  may  often  be  traced  to  the  surface  o 
the  tumor,  and  some  of  its  fasciculi  even  into  the 
substance  or  sac  of  the  tumor.  "When,  however, 
the  swelling  is  very  large,  none  of  the  nervous 
fibres  can  be  traced  from  the  trunk  above  to  that 
below  the  tumor. 

•  According  to  Rokitansky,  a  neuroma  is  never  de 
posited  in  the  centre  of  a  nerve,  but  at  its  side,  so 
that  a  small  part  only  of  its  fasciculi  is  displaced. 
He  makes  the  observation  that  it  occurs  mostly  in 
spinal  nerves,  or  those  cerebral  nerves  having  both 
sensory  and  motor  power.  Be'rard,  however,  has 
met  with  one  instance  of  the  disease  upon  a  gan^ 
glionic  nerve.    {Ericliseii's  Surgery.) 

Mr.  Charles  H.  Moore  has  lately  had  a  case  of 
arterio-venous  cyst  produced  ia  the  popliteal  nerve, 
from  a  blow  with  a  pump-handle.  A  swelling  the 
size  of  a  hazel-nut  existed  at  the  end  of  a  fort- 
night. In  sixteen  months  the  swelling  had  so  in 
creased  that  tapping  was  occasionally  employed 
during  the  next  three  months  —  the  tumor  was 
then  cut  down  upon  and  amputation  found  neces- 
sary. The  tumor  was  found  to  be  a  cyst  consti- 
tuted by  the  expanded  and  hypertrophied  textures 
of  the  nerve. 

Mr.  Sibley  gives  the  particulars  of  an  interest- 
ing case  in  which  very  numerous  neuromata 
existed  all  about  the  nerves  before  issuing  from 
the  spinal  canal  ;  they  were  so  numerous  on  some 
nerves  as  to  resemble  beads  strung  on  a  thread 
Some  of  the  neuromata  were  fibro-cellular  only 
others  contained  cysts  filled  with  gelatinous  fluid 
The  patient  was  paralysed  both  as  to  sensation  an  " 
motor  power  in  the  logs,  which  were  drawn  up 
{Med.  and  Chir.  Truns.  18G6).] 

i'lie  circumstance  of  the  disease  afi'ecting  only 
certain  number  of  the  fibres  of  the  nerve,  seems  to 
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Mr,  Wood  to  account  for  the  complete  power  of 
sensation  and  motion,  often  retained  in  the  limb 
beyond  the  tumor.  That  part  of  the  nerve  does 
continue  adequate  to  its  functions,  when  anotlier 
part  of  it  is  much  diseased,  is  proved  by  the  effect 
f  dividing  the  nervous  trunk  in  the  operation  for 
the  removal  of  the  tumor,  when  the  cessation 
and  power  of  motion,  which  had  previously  been 
ittle  impaired,  became  instantly  destroyed  or 
much  diminished. — (See  WqocI  in  Editib.  Med. 
Chir.  Trans,,  vol.  iii.) 

[The  nerve-tissue  is  not  inde  eddestroyed,  unless 
it  is  by  pressure  from  the  size  of  the  tumor  ;  but 
the  fasciculi  are  separated,  stretched  and  expanded, 
and  perhaps  arrested  in  their  function  by  the 
growth  embedded  in  them.    The  diagnosis  of  a 
neuroma  is  usually  easy.    A  small  hard  tumor  is 
to  be  felt,  either  in  or  imder  the  skin,  firm  to  the 
touch,  sometimes  feeling  elastic.    The  shape  of  it 
is  usually  oval  or  olive-shaped,  the  long  diameter 
being  from  above  downwards,  that  is,  in  the  di- 
rection of  the  implicated  nerve  ;  it  can  be  more 
easily  moved  from  side  to  side,  than  from  above 
downwards.    It  may  be  accompanied  by  no  pain, 
but  this  is  seldom  the  case  ;  usually  these  tumors 
are  excessively  painful,  even  upon  the  slightest 
pressure.    Smart  attacks  of  pain  will  also  occur  at 
other  times,  darting  chiefly  towards  the  periphery 
of  the  nerve.    It  is  curious  that  when  an  immense 
number  of  these  neuromas  occur  in  one  individual, 
that  they  seldom,  as  observed  by  Rokitanski  and 
others,  give  rise  to  or  are  accompanied  by  pain. 
One  man,  mentioned  by  Smith,  had  450  of  these 
painless  tumors  in  the  right  lower  extremity^,  and 
perhaps  2,000  of  tliem  altogether.    The  pain  is 
usually  in  the  neuroma  itself,  or  the  nerve  impli- 
cated; but  it  may  be  reflected  to  other  nerves,  and 
is  not  unfrequently  a  cause  of  reflex  neuralgia.  In 
the  neuroma  of  stumps  the  pain  radiates  upwards, 
often  involving  neighbouring  nerves  in  the  pain. 

Among  the  reflex  irritations  to  which  a  neuroma 
may  give  rise,  Brown-S^quard  enumerates  chorea, 
epilepsy,  hysterical  symptoms,  trembling,  reflected 
neuralgia,  ansesthesia,  and  paralysis.  In  several 
cases,  epilectic  fits  have  been  traced  to  them,  and 
upon  the  removal  of  !the  neuroma,  the  fits  have 
ceased, — Portal,  Brown-Scqmrd,  c^c]  _ 

The  generality  of  neuromatous  swellings  do  not 
seem  to  be  of  a  cancerous  nature:  "First,  because, 
however  large  the  diseased  mass  is,  or  however 
long  it  may  have  existed,  the  contiguous  textures, 
and  more  particularly  the  skin,  do  not  become 
affected  with  disease  of  a  malignant  kind  ;  and, 
secondly,  because  there  seems  to  be  no  tendency  to 
a  return  of  the  complaint  after  it  has  once  been 
removed  by  operation."    (  Wood,  ib.) 

We  know  however  from  the  liistory  of  medul- 
lary cancer,  and  especially  from  the  history  of  this 
disease,  as  it  presents  itself  in  the  eye,  that  the 
nerves  may  be  the  seat  of  it,  Mr,  Listou  removed, 
from  a  middle-aged  and  healthy-looking  man,  a 
tumor  which  had  occupied  the  popliteal  spncc  for  a 
considerable  period.  It  was  growing  rapidly, 
having  attained  the  size  of  a  cricket-ball  when  it 
was  removed.  On  the  dissection,  the  tibial  nerve 
was  found  intimately  connected  with  it,  tlie 
fibrilL-e  stretched  over  its  sheath,  entering  nito 
and  being  mixed  with  the  substance  of  its  growth. 
The  nerve  was  cut  above  and  below,  and  the 


wliolo  mass  extirpated,  unbroken  and  entire.  Dur- 
ing the  stay  of  the  man  in  the  hospital,  a  tumor  was 


detected  on  the  front  of  the  thigh  of  the  same 
limb  ;  here  an  inflammatory  swelling  took  place, 
and  suppurated.  It  was  opened,  but  the  original 
lump  did  not  disperse.  Within  six  months  after 
the  healing  of  the  wound  in  the  ham,  the  patient 
returned  with  an  enormously  swollen  limb,  and  a 
large  elastic  morbid  mass  in  the  back  part  of  it.  A 
bleeding  fungus  protruded,  and  the  disease  was 
soon  fatal.  The  original  tumor  (in  Mr.  Listen's 
collection)  is  soft  ar  i  bloody,  but  that  on  the  fore- 
part of  the  thigh  was  fibrinous,  ovoid,  larger  than  a 
hen's  egg,  and  involving  the  anterior  crural  nerve. 
It  seems  extraordinary  that  in  this  case  the  remo- 
val of  the  tumor  from  the  ham,  with  at  least  three 
inches  of  the  tibial  nerve,  should  not  have  been 
followed,  even  for  an  instant,  by  any  loss  of  power 
or  sensation  in  the  limb  or  foot.  {Lisioti  on  Prac- 
tical Surgery,  p.  294.) 

[Romberg  also  speaks  of  neuromas  of  a  fungous 
and  scirrhous  nature,  in  the  interior  of  which 
tumors  he  observes  that  cavities  and  cysts  not 
unfrequently  occur,  containing  fluids  of  great 
variety.  _  Dr.  Remak  is  quoted  by  Romberg, 
concerning  a  neuroma  of  scirrhous  nature,  in 
which  yellowish-green  fluid  filled  up  the  fibrous 
trabeculffi.  The  ordinary  fibrous  neuroma 
IS  looked  on  by  Romberg  as  the  painful  or 
subcutaneous  tubercle  —  by  Wood  as  distin- 
guished from  neuromas  of  other  origin.  When 
these  tumors  are  of  a  cystic  nature,  Rokitansky 
says  it  is  at  once  clear,  from  the  condition  under 
which  the  cyst  is  developed,  that  it  performs  the 
office  of  a  bursa.  But  such  can  hardly  be  called  true 
neuromata,  or  painful  tubercles,  which  are  either 
fibrous  or  fibro-cartilaginous,  and  have,  according  to 
Paget,  the  following  microscopical  appearances: — 
One  finds  the  fine  stiflp  undulating  filaments  or  fila- 
mentous appearance  ;  with  these  nuclei  or  elon- 
gated cells,  or  other  probably  rudimentary  or 
developing  structures,  are  usually  found  some 
elastic  fibres  in  them ;  some  present  mixtures  of 
cartilage  or  of  bone."    (P.  48  3. ) 

Causes  of  Neuroma. — The  causes  of  idiopathic 
neuroma  are  not  known.  When  it  occurs  in  a 
stump,  or  after  an  operation  upon  any  part,  the 
direct  violence  or  irritation,  either  during  the  ope- 
ration, or  afterwards  from  the  sutures,  the  dis- 
charge, &c.,  are  believed  sufficient  to  excite  the 
production  of  a  neuroma.  In  the  case  above  alluded 
to,  under  the  care  of  Mr.  Moore,  a  blow  from  a 
pump-handle  excited  the  neuroma,  which  was  of  a 
cystic  nature. 

Dr.  Robert  W.  Smith  clearly  shows  that 
neither  neuritis  nor  rheumatism  are  ordinary  causes 
of  neuroma.  On  the  other  hand,  there  are  those 
who  think,  with  Copland,  that  it  is  undoubtedly  a 
consequence  of  chronic  inflammation  of  the  tumefied 
part,  inasmuch  as  the  changes  observed  in  it  are 
similar  to  those  which  result  from  chronic  inflam- 
mation in  other  parts  of  a  like  structure.  "  He 
looks  on  it  as  a  result  of  chronic  neuritis.  But 
Paget  thinks  its  origin  usually  appears  to  be 
■  spontaneous,  tiiat  is  it  is  unknown."  (P.  484,  On 
Tumors,  Holmes'  Sure/cry,  vol.  i.)  Neuromata 
may  sometimes  be  referable  to  an  injury,  but 
there  is  no  general  rule.  When  they  occur  in 
a  stump,  after  amputation,  they  are  usually  of  a 
fusiform  shape,  varying  in  size  from  that  of  a  pea 
or  cherrystone,  to  that  of  a  pigeon's  egg.    In  such 
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discharge,  or  inflammatory  products  in  contact 
with  the  nerve,  or  thrown  out  among  its  fibi-illa. 
In  many  cases  they  are  not  attended  by  inconve- 
nience or  pain;  at  others  they  are  productive  of 
most  severe  suffering,  even  on  the  slightest  pres- 
sure.] 

This  pain  may,  as  Mr.  Lawrence  conceives,  be 
due  to  the  cicatrix  involving  the  bulbous  swellings 
of  the  nerves,  or  to  their  being  pressed  by  the  con- 
traction of  the  cicatrix  against  the  sawn  end  of  the 
bone.  For  further  remarks  on  this  matter  see 
Stump. 

[The  cure  for  neuroma  and  subcutaneous  tubercle 
is  to  remove  it,  when  removal  is  possible.  Brown- 
Sdquard  says  there  is  no  other  treatment  than 
extirpation  of  the  tumor,  or  amputation,  if  the 
first  operation  is  not  possible.  The  operation  of 
removal  should  be  carefully  performed,  as  it  inay 
not  be  necessary  to  divide  the  nerve,  the  swell- 
ing being  usually  on  one  side  of  the  tmnk,  if  not 
in  the  centre  of  the  nerve.  But  even  when  the 
nerve  is  quite  divided,  the  patient  has  a  good 
chance  of  recovery  of  sensation  and  motor  power, 
by  reunion  of  the  divided  ends  and  regeneration 
of  the  portion  of  nerve  excised.  "  There  are 
many  cases  showing  that  after  excision  of  one 
or  several  inches  of  the  ulnar,  the  median,  the 
radial,  posterior  tibial,  and  even  sciatic  nerves, 
reunion  or  regeneration  has  taken  place,  and  sen- 
sibility and  movement  been  recovered."  {Brown- 
Sequard.) 

If  the  neuroma  gives  rise  to  no  irritation,  or 
pain,  of  course  no  operation  is  required,  unless  dis- 
figurement is  produced  by  its  bulk.]  If  completely 
implicated  with  the  whole  structure  of  the  nerve, 
it  should  be  removed,  with  the  portion  of  the  nerve 
involved  in  it.  "  if  so  implicated,  and  the  nerve, 
the  sciatic,  and  the  tumor  or  cyst,  the  cyst  might 
be  punctured,  and  the  fluid  evacuated,  and  pre- 
caution taken  to  unite  the  wound  by  adhesion.  In 
the  last  case,  supposing  the  tumor  to  be  solid," 
Mayo  questions  whether  it  is  not  better  to  divide 
the  nerve  between  the  neuroma  and  tbe  brain 
before  proceeding  to  remove  it  by  dissection. 
(J\fayo''s  Human  Pathology,  p.  146.) 

In  the  neuromata  of  stump,  the  treatment  must 
likewise  be  removal.  For  engravings  of  the  ap- 
pearances of  the  ends  of  the  nerves  in  stumps, 
consult  G.  P.  Van  Hoorn,  Be  Us  qum  in  partibul 
memhri  prcesertim  osseis  ampulaiione  vulnerutis 
notanda  sunt.    (Lugd.  Batav.  ISOiJ.  4to.) 

C/iarks  Hunter. 


cases  ttie  cause  may  be  tlie  division  or  tearing  of 
the  nerve-tissue  by  the  knife,  or  irritation  from  the 
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NIPPLES.  In  addition  to  what  is  stated  upon 
the  subject  of  sore  nipples  in  the  article  MAi\tMA,  I 
may  observe  that  the  nitrate  of  silver  is  an  e.xcellent 
application  for  the  cure  of  tin's  painful  and  some- 
times obstinate  complaint.  Dr.  Ilnnnay,  of  Glas- 
gow, strongly  nvnmmpiuls  its  ii<!o  in  the  following 
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manner.  Having  gently,  but  cavefullj'  dried  the 
nipple,  the  part  is  to  be  freely  touched  with  a 
sharp  pencil  of  nitrate  of  silver,  which  is  to  be 
insinuated  also  into  the  chapa  and  chinks.  The 
nipple  is  then  to  be  wasbed  with  a  little  warm 
milk  and  water.  The  pain  soon  subsides,  and  the 
sore  may  then  be  healed  with  a  little  zinc  oint- 
ment. Dr.  Hannay  occasionally  washes  the 
nipple  with  a  saturated  solution  of  borax,  before 
and  after  suckling  the  infant.  (See  Loiid.  Med. 
Gaz.  vol.  xiv.  p.  674.)  Sir  Astley  Cooper's  for- 
mula of  borax  for  these  cases  is  specified  in  the 
article  Mamma.  Dr.  Jewel  adds  his  testimony 
in  favour  of  nitrate  of  silver.  (Op.  et  vol.  cit. 
p.  753.)    Pyroligneous  acid,  blended  with  white 

.  of  egg,  is  another  remedy  sometimes  preferred. 

■  '(^Gaz,Medicale.) 

[Shields  of  ivory  or  wood  perforated,  of  chamois 
leather,  or  prepared  calves'  teats,  placed  over  the 
nipple  to  protect  it  during  suckling  will  be  found 
beneficial,  provided  the  child  can  obtain  nourish- 
ment through  them.  Dr.  Simpson  recommends 
the  edges  of  the  fissured  nipple  to  be  brought  to- 
gether and  held  in  apposition  by  means  of  a  solu- 
tion of  gun-cotton,  which  is  not  disturbed  by  the 
child's  mouth  in  the  act  of  sucking.  A  solution  of 
tannin,  five  grains  to  the  ounce,  as  suggested  by 
Mr.  Druitt,  or  of  tincture  of  iodine,  may  be  tried 
with  advantage  in  excoriated  nipples.  (Dr. 
CkircMli's  Theory  and  Practice  of  Midwifery, 
p.  652.)  ] 

NITRIC  .ACID.  [Nitric  acid  is  a  remedy  in 
frequent  use  In  surgical  diseases,  both  internally 
and  externally.  Internally  the  dilute  acid  of  the 
pharmacopoeia  is  very  constantly  prescribed  as  a 
tonic  in  doses  of  n^xv.  to  "S^xy.  in  combination 
with  cinchona,  cascarilla,  or  other  remedies  of 
that  class.  It  is  indicated  in  cachectic  cases,  in 
cases  of  hectic  froi^profuse  suppuration,  in  phnge- 
daenic  ulcerations,  'in  gangrene,  &c.  In  former 
editions  of  this  Dictionary,  the  writings  of  Scott, 
Cruiksliank,  Beddoes,  Hammisch  and  others  were 
quoted  to  show  the  value  of  nitric  acid  as  a  remedy 
for  syphilis,  both  in  its  primary  and  secondary 
forms,  and  it  was  even  thought  that  it  might  prove 
a  substitute  for  mercury  in  the  treatment  of  that 
disease.  Subsequent  experience  has,  however,  con- 
clusively shown  that  nitric  acid  internally  possesses 
no  specific  influence  whatever  over  syphilis  in  any 
of  its  stages,  though  it  may  frequently  be  given  with 
advantage  as  a  tonic  in  cases  of  spreading  ulcera- 
tion, of  suppurating  buboes,  or  after  a  mercurial 
course.  With  this  view,  but  without  any  belief 
in  its  specific  action,  it  is  still  in  constant^use  at 
the  London  Lock  Hospital.] 

As  the  nitric  and  other  mineral  acids  decompose 
and  destroy  the  teeth,  the  utmost  care  must  be 
taken  to  prevent  so  serious  an  effect.  Their  being 
properly  diluted,  and  blended  with  sugar,  syrup, 
or  mucilage,  will  materially  tend  to  hinder  the 
evil.  But  the  safest  way  is  always  to  drink  the 
mixture  through  a  glass  tube,  and  wash  llie  mouth 
well  immediately  afterwards  with  water  or  with 
a  dilute  solution  of  carbonate  of  soda  or  potasli. 

[Locally,  nitric  acid  may  be  employed  in  the 
dilute  form,  (^j.  of  the  dilute  acid  Pli.  Loud,  to 
§viij,  of  water)  as  a  stimulant  and  antiseptic 
iotion  to  unhealthy  or  phageda;nic  ulcerations, 
fiom  whatever  cause  arising.  It  is  also  beneficial 
as  a  gargle  in  syphilitic  ulcerations  of  the  mouth  and 
throat,  or  in  a|ihthous  affections  of  the  same  parts. 
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When  used  as  a  gargle  it  should  be  not  more  than 
half  the  strength  above  recommended,  for  fear  of 
its  injurious  effect  upon  the  teeth. 

But  it  is  as  an  escharotic  that  nitric  acid  is  es- 
pecially valualble  to  the  surgeon,  and  is  perhaps 
superior  to  every  other  material  ;  the  actual  cau- 
tery, under  certain  circumstances,  alone  excepted. 
When  used  as  an  escharotic  the  acid  should  be 
the  strongest  procurable,  and  its  specific  gravity 
should  be  1-5.  When  of  this  strength  it  has  a 
tendency,  on  exposure  to  light,  to  become  of  a 
yellow  colour,  from  the  evolution  of  oxygen  and 
the  development  of  nitrous  acid,  the  latter  being 
given  off  in  yellow  or  orange-coloured  fumes.  The 
amount  of  the  fmnes,  however,  must  not  be  taken 
as  an  index  of  the  strength,  for  the  acid  is  of 
course  weakened  pro  tanto  by  their  escape.  The 
true  test  of  its  escharotic  power  is  in  its  specific 
gravity.] 

Strong  nitric  acid  is  a  most  valuable  application 
in  cases  of  hospital  gangrene :  and  an  interesting 
paper  was  published  by  Mr.  R.  Welbank,  detail- 
ing its  excellent  effects  as  an  application  to  diseases, 
which  he  has  described  under  the  name  of  slough- 
ing phagedsena,  and  which  he  considers  as  identical 
with  hospital  gangrene.  (See  Med.  Chir.  Trans. 
vol.  xi.  p.  369,  and  Hosi'ITAI.  Gangrene.)  The 
cases,  reported  by  this  gentleman,  are  highlj' 
favourable  to  the  practice,  which,  however,  is  not 
entirely  new,  for  in  speaking  of  Mortification,  I 
have  mentioned  that  it  was  Kirkland's  practice 
sometimes  even  to  dress  certain  gangrenous  and 
phagedaenic  diseases  with  a  solution  of  mercury  in 
nitric  acid.  Still,  I  feel  that  Mr.  Welbank  has 
rendered  a  service  to  the  profession  by  drawing 
their  attention  still  more  particularly  to  the  use  of 
imdiluted  nitric  acid  in  the  forms  of -phagedsena, 
which  he  has  so  well  described. 

[In  the  treatment  of  hospital  gangrene  or  of 
sloughing  phagedsena,  cauterisation  with  the  strong 
nitric  acid  is  still  regarded  as  the  most  reliable 
local  treatment.  The  object  in  its  application  is 
to  destroy  the  diseased  surface  completely,  in  the 
hope  that  when  the  eschar  separates,  a  healthy 
granulating  ulcer  may  be  substituted  for  it ;  there- 
fore, when  the  sloughs  are  thick,  they  should  be 
removed  with  scissors  before  the  acid  is  applied. 

Vascular  tumours,  such  as  nsevi,  when  super- 
ficial, may  be  effectually  destroyed  by  nitric 
acid,  but  when  they  are-  of  any  considerable  depth 
or  thickness  the  ligature  is  usually  to  be  preferred. 
It  has  been  also  much  extolled  in  the  treatment  of 
hsemorrhoids  of  late  years,  though  here  again  its 
use  should  be  restricted  to  cases  in  which  the 
tumours  are  small  and  superficial.  When  they 
are  large,  the  ligature  is  a  quicker  and  less  pain- 
ful remedy. 

Strong  nitric  acid  may  also  be  used  with  signal 
benefit  in  the  early  stage  of  venereal  sores.  If 
applied  within  the  first  i'our  or  five  days  after  the 
a]ipearance  of  a  chancre,  it  will  usually  destroy  it 
effectually,  and  will  substitute  for  it  a  sore  which 
will  quickly  heal  under  simple  local  applications. 
By  this  early  destruction  of  the  primary  sore,  the 
risk  of  constitutional  infection,  if  not  absolutely 
avoided  in  all  cases,  is  reduced  to  the  lowest  pos- 
sible amount.]  . 

NODE.  A  tumour  of  a  bono  or  a  swe  ln)g  of 
the  Periosteum  depending  upon  Venereal  disease. 
See  Venereal  Disease. 

NOLI  ME  TANGERK.    See  Lvrus. 


NOSE,  HvPERTROPHy,  or  Lipoma  op  tiik. 
Tlie  growth,  or  enlargement,  seems  to  be  restricted 
to  the  skin  and  subjacent  cellular  tissue.  These 
textures  become  thickened  ;  and  "  the  sebaceous 
crypts  are  enlarged  and  distended  with  their 
Secretion,  some  of  them  to  a  considerable  degree, 
and  forming  encysted  tumors  of  the  size  of  a 
garden  pea  ;  the  cellular  tissue  is  loaded  with 
serosit3',  and,  in  some  places,  there  is  fibrinous 
deposit.  The  arterial  capillaries  are  not  much 
enlarged  ;  but  when  the  part  is  dependent,  or  the 
circulation  much  excited,  or  the  return  of  blood 
prevented  by  violent  exertion  of  the  lungs,  the 
veins  are  much  enlarged,  giving  the  tumor  a 
more  blue  and  distended  appearance.  Ditferent 
parts  become  affected  in  succession,  and  tlie  mass 
is  made  up  of  many  growths  from  the  point  and 
sides,  of  various  sizes,  separated  by  fissures,  in 
which  the  sebaceous  secretion,  often  rancid  and 
offensive,  lodges.  These  swellings,  though  attached 
by  pretty  broad  bases,  are  loose  and  pendulous." 
(See  Liston  on  Pract.  Surgery,  p.  237.) 

In  some  instances,  the  tumor  has  been  known 
to  e.xtend  over  the  mouth  and  nostrils  so  much, 
that  the  patient  could  not  breathe  well,  especially 
during  sleep,  unless  a  tin  tube  was  placed  in  one 
of  the  nostrils.     If  the  tumor  were  not  sup- 
ported with  the  hand,  it  also  became  immersed  in 
any  liquid  that  was  brought  towards  the  mouth  to 
be  drunk.    (See  Hey's  Stirgery.  ed.  2.  p.  565.) 
In  one  of  ^the  cases,  under  this  last  practitioner, 
.  the  disease  appeared  to  be^  nothing  more  than  an 
enlargement  of  the  common  integuments  of  the 
nose.    The  bones  and  cartilages  seemed  to  be  in 
their  natural  state.    For,  though  the  latter  were 
buriedj  in  the  mass,  yet,  when  the  tumor  was 
supported,  Mr.  Hey  could  distinctly  trace,  with 
his  finger,  the  border  of  the  cartilages.  The 
tumor  was  divided  in  the  middle  ;  and,  at  the 
origin  of  this  cleft,  he  could  discern  a  small  por 
tion  of  the  tip  of  the  nose.    The  sebaceous  crypts 
were  so  much  enlarged,  that  some  of  Jhem  would 
admit  the  end  of  a  crow's  quill.    Mr,  Hey  ope- 
rated as  follows  : — Having  felt,  with  his  finger, 
the  border  of  the  cartilaginous  part,  which  gives 
the  nose  its  proper  figure,  he  marked  out  this  bor- 
der upon  the  inferior  surface  of  the  tumor  with 
a  pencil  moistened  with  Indian  ink.   Then,  allow- 
ing for  the  thickness  of  the  ciirtilage,  and  a  proper 
covering  of  adipose  membrane,  he  made  his  first 
incision  parallel  to  the  line  marked  out.  He 
next  pursued  the  dissection  upwards,  aiming  at 
preserving  the  natural  figure  of  the  nose.  When 
the  principal  mass  had  been  removed,  he  reduced 
the  remaining  part  of  the  adipose  substance  to  an 
even  surface  by  means  of  the  tonsil  scissors.  The 
hfemorrhage,  which  was  considerable,  was  stopped 
during  the  operation  by  the  pressure  of  the  fingers 
of  the  assistants.    The  patient,  though  a  stout 
man,  nearly  fainted  from  the  loss  of  blood  ;  but, 
after  the  completion  of  the  operation,  the  bleeding 
did  not  return.    The  case  succeeded  perfectly. 

I  have  seen  the  operation  performed  in  one  or 
two  instances  by  Mr.  Liston.  The  following  is 
the  method  preferred  by  him.  "  An  incision 
should  be  made  through  the  diseased  integument 
and  cellular  tissue  in  the  mesial  line  upon  the 
cartilage  of  the  apex  and  columna,  not  however  so 
as  quite  to  reach  them.  An  assistant  places  his 
forefinger  in  one  nostril,  and  the  surgeon,  seizing 
the  mass  with  his  fingers,  or  with  a  small  vul- 
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'  sellum,  proceeds  to  dissect  it  off  with  a  scalpel. 
The  nicismns  must  be  carried  pretty  close  to  the 
cartilages  of  the  ala,  until  the  one  side  is  cleared 
the  edge  of  the  opening  being  well  observed,  and 
neither  that,  nor    the  cavity  encroached  upon 
The  assistant  will  give  warning  if  the  knife,  at 
any  stage  of  the  proceeding,  approaches  his  finger. 
The  surface  is  trimmed  a  little,  if  occasion  re- 
quires, with  a  pair  of  thin  slightly  curved  or 
knife-edged  scissors.     A  similar  proceeding  is 
observed  on  the  opposite  side,  and  they  (tho^'two 
sides)  are  to  be  made  as  symmetrical  as  possible. 
A  few  vessels  may  bleed  ;  but  the  bleeding  is 
easily  restrained  during  the  dissection,  by  placing 
the   small  spring  forceps  (Graefe's)  upon  their 
mouths,  or  they  are  compressed  by  the  point  of 
the  finger.    Ligatures  are  afterwards  placed  upon 
them  if  they  still  persist  in  bleeding.    Should  the 
ligatures  not  hold,  the  cut  ends  (of  the  vessel)  not 
being  readily  drawn  out  from  the  condensed  tis- 
sue, a  fine  cambric  needle  may  be  passed  across 
the  bleeding  point,  and  a  ligature  tied  under  it, 
the  ends  of  both  the  needle  and  thread  being  cut 
off.     Any  troublesome  general  oozing  may  be 
stopped  by  plugging  the  anterior  nares,  applying 
a  compress  of  lint,  and  a  double-headed  roller. 
Difiiculty  and  pain  are  experienced  in  removing 
this  dressing,  and,  it  is  much  better,  if  possible,  to 
apply  frequently  and  assiduously  for  a  few  hours, 
pledgets  of  lint,  moistened  with  cold  water,  and' 
after  coloured  discharge  has  ceased,  to  substitute 
the  tepid  dressing,  and  thus  encourage  suppuration 
as  speedily  as  possible."     The  exposed  surface 
having  granulated,  the  zinc  lotion  may  be  used. 
Mr.  Liston  has  removed  many  of  these  growths' 
without  any  untoward  accident.    In  only  a  single 
case,  a  repetition  of  the  operation  became  neces- 
sary after  an  interval   of  nine  or    ten  years 
A  tumor  of  large  size  had  been  removed  from  the 
apex  of  the  nose,  leaving  the  integuments  of  the  alai 
slightly  thickened.     These  afterwards  increased 
so  as  to  form  a  bulky  swelling  on  each  side  of  the 
apex.    (See  Liston's  Practical  Surgery,  p.  240.) 

See  also  Civadier,  in  Mhn.  de  I'Acad.  de  c'ldr. 
X.  ill.  p.  511.    Imhert  Delonncs,  New  Progress  of 
Surgery  in  Frmice  ;   translated  by  T.  Chaventac 
4to.  Lond.  1801. 

Nose,  Hjemohiihage  prow.  Epistaxis.  In 
consequence  of  the  bleeding  being  sometimes' pro- 
fuse, and  incapable  of  being  stopped  by  other 
means,  it  becomes  necessary  to  plug  up  the  nostril 
and  corresponding  posterior  opening  of  the  nasal 
fossa.  A  loop  of  wire,  or  a  bougie,  may  be  intro- 
duced along  the  floor  of  tlie  nostril  from  before 
backwards  ;  and  when  it  reaches  the  pharynx  it 
may  be  taken  hold  of  with  a  pair  of  forceps  and 
brought  forwards  in  the  mouth,  so  as  to  allow  a 
strong  ligature  to  be  attached  to  it,  which  is  iie.-tt 
drawn  into  the  nasal  fossa,  and  out  of  the  nostril' 
by  means  of  the  wire,  or  bougie.  This  now 
becomes  useless,  and  may  be  cut  off.  To  the 
middle  of  the  ligature,  a  dossil  of  lint  is  fastened, 
and  the  ligature  being  then  drawn  more  out  of  the 
nostril^  fixes  the  lint  in  the  posterior  aperture  of 
the  nares.  The  nostril  itself  is  then  to  be  closed 
with  a  plug  of  lint.  The  dossil  of  lint  may  easily 
be  removed  from  the  posterior  opening,  when  no 
longer  required,  by  displacing  it  with  a  probe 
introduced  through  the  nostril,  and  the  aid  of  the 
portion  of  the  ligature  in  the  mouth.  This  part 
of  tjie  ligature  phyuld  bQ  kept  agniijDt  the  roof  of 
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the  mouth,  hj  fastening  it  to  the  upper  lip  with  a 
piece  of  adhesive  plaster.  A  still  more  simple 
mode  is  to  use  a  loop  of  catgut,  which  will  pass  to 
the  back  of  the  fauces  as  readily  as  wire,  or  a 
bougie,  and  one  portion  of  it  being  then  drawn 
forwards  out  of  the  mouth,  will  serve  for  the 
convej'ance  of  the  plug  of  lint  to  the  posterior 
^opening  of  the  nasal  fossa. 

Nose,  Operation  for  the  Besloraiion  of.  The 
Tagliacotian  method,  which  consisted  in  employing 
a  portion  of  the  integuments  of  the  forearm  for 
the  purpose,  is  now  superseded  by  the  oriental 
plan,  in  which  the  cicatrized  remains  of  the  former 
nose  are  converted  into  fresh-cut  surfaces,  and  a 
flap  of  skin,  duly  shaped,  is  twisted,  and  brought 
down  from  the  forehead,  so  as  to  admit  of  being 
united  to  them.    This  is  the  rJdnoplastic  art,  as  it 
is  termed,  from  pli',  the  [nose,  and  7r\c£TT6ij/,  to 
form,  which  has  been  practised  in  India  time 
immemorial,   and  for  many  centuries  in  Italy, 
where  cutting  off  the  nose  was  a  cOmnion  punish- 
ment for  certain  offences,  even  as  long  ago  as  the 
j)eriod  of  the  ancient  Romans.    The  following  is 
the  mode  adopted  by  Mr.  Listen :— "  A  piece  of 
soft  leather,  cut  to  the  shape  and  size  of  the  inte- 
gument required  to  replace  the  apex  aiid  alaj,  is 
placed  flat  upon  the  forehead.    To  secure  accu- 
racy in  the  line  of  incision,  its  boundaries  are 
marked  on  the  skin  with  ink,  in  case  the  patient 
prove  unsteady.    The  flap  being  thus  defined,  is 
dissected  down,  and  kept  of  uniform  thickness, 
till   near  the  lower  angle,  when  the  incisions 
should  be  carried  deeply,   so  as  to  insure  an 
abundant   vascular  supply.      Care_  should  be 
taken,  however,  to   avoid  the  periosteum,  for 
otherwise   exfoliation  may  follow,  which  would 
increase  the  scar,  and  render  the  cure  tedious. 
This  narrow  part  of  the  flap,  or  attachment  at  the 
root  of  the  nose,  roust  be  of  some  length,  to  allow 
of  its  being  twisted,  so  as  to  bring  the  integument 
to  the  exterior,  when  the  part  is  adapted  to  its 
new  situation  ;  and  to  facilitate  this,  the  knife 
should  be  carried  a  little  lower  down  on  that  side 
on  which  it  is  intended  to  make  the  turn.  After 
the  bleeding  has  ceased,  the  flap  is  retained  in 
apposition  with  the  raw  edges  of  the  truncated 
organ,  by  points  of  suture.    A  little  oiled  lint  is 
placed  in  the  nostrils  to  support  the  flap,  but  no 
other  dressing  should  be  applied.    The  surgeon 
should  be  in  no  hurry  to  fix  the  flap  ;  for  union 
is  most  likely  to  occur  when  bleeding  has  ceased, 
and  the  edges  of  the  wounds  have  begun  to 
assume  the  glazed  appearance,  which  precedes 
secretion.    The  lower  part  of  the  wound  in  the 
forehead  is  brought  together  by  suture.    To  the 
rest,  lint  moistened  with  warm  water,  and  covered 
with  oiled  silk,  is  applied,  the  lint  being  rewetted 
from  time  to  time."    As  for  the  nose  itself,  the 
lint  may  be  removed  in  three  or  four  days,  and 
then  too  perhaps  some  of  the  stitches  may  be  dis- 
pensed with.    The  flap  will  be  found  adherent, 
yet  moveable  with  the  breath.    During  the  cure, 
contraction  of  the  nostrils  is  prevented  with  tubes, 
When  the  nose  is  firmly  consolidated,  and  a  col- 
lateral circulation  has  been  established,  so  as  to 
become   independent   of  the    supply   of  blood 
through  the  twisted  attachment,  this  is  to  be 
divided  with  a  bistoury,  so  as  to  remove  a  wedge- 
liko  portion,  and  let  the  front  of  it  be  laid  down 
smoothly  over  the  root  of  the  nose.    With  respect 
to  the  cohimna,  the  practice  in  India  was  to  obtain 


this  by  taking  a  slip  from  the  forehead,  along  with 
the  rest  of  the  flap  ;  but  Mr.  Listen  has  fotind  it 
much  better  first  to  form  the  main  portion  of  the 
nose,  as  already  described  ;  and,  after  this  has 
become  consolidated,  to  raise  a  colmnna  from  the 
upper  lip.  The  inner  surface  bf  the  apex  is  first 
pared.  A  sharp-pointed  bistoury  is  then  passed 
through  the  upper  lip,  previously  stretched  and 
raised  by  an  assistant,  close  to  the  remains  of  the 
former  cOlumna.  The  incision  is  continued  down 
to  the  free  margin  of  the  lip  ;  and  a  similar  one, 
parallel  to  the  former,  is  made  on  the  opposite 
side  of  the  central  line,  so  as  to  make  a  flap  about 
a  quarter  of  an  inch  in  breadth.  The  frsenulum 
is  then  divided,  and  the  prolabium  of  the  flap 
removed.  The  new  columna  is  then  fixed  in  its 
proper  place  with  a  sewing  needle,  which,  after  its 
head  has  been  covered  with  sealing-wax,  to  faci- 
litate its  introduction,  is  passed  from  without 
through  the  apex  of  the  nose,  and  obliquely 
through  the  extremity  of  the  elevated  flap.  Then 
a  few  turns  of  thread  suffice  to  keep  the  fi'esli-cut 
surfaces  in  contact.  Twisting  the  flap  is  here  un- 
necessarj'.  Lastly,  the  edges  of  the  wound  in  the 
lip  are  to  be  brought  together  with  the  twisted 
suture.  (See  Harelip  and  Liston's  Practical 
Surgeri/,]i.2iS.) 

[Calculus  concretions  have  been  met  with  in 
the  nostrils,  but  they  are  of  (very  rare  occurrence. 
It  is  not  easy  to  account  for  their  spontaneous  for- 
mation, but  foreign  substances  introduced  by 
design  or  accidentally,  have  been  kno%vn  to  become 
lodged  in  some  of  the  intricacies  of  the  nasal  cavi- 
ties, and  to  have  formed  the  nucleus  of  a  nasal 
calculus.  The  symptoms  of  irritation  and  obstruc- 
tion caused  by  the  preseiice  of  a  nasal  concretion 
or  rhinolithe  would  induce  the  surgeOn  to  explore 
the  nostril  ;  the  more  common  affection  of  polypus 
would  of  course  be  suspected  by  him  as  the  cause 
of  the  malady,  unless  the  patient  himself  had  dis- 
covered the  hard  nature  of  the  obstruction  and  had 
informed  his  medical  attendant  of  the  circumstance. 
When  accessible  to  an  instrument  introduced  into 
the  nostril,  the  surgeon  can  assure  himself  of  the 
presence  of  a  hard  resisting  object,  which  he 
must  carefully  diagnose  from  a  denuded  portion  of 
the  bony  boundary  of  the  nostril,  this  he  would 
be  enabled  to  do  by  the  position  of  the  concretion 
and  by  'the  absence  of  fa:tor  and  other  characteris- 
tic symptoms  of  carious  or  necrosed  bone.  The 
treatment  consists  of  operative  procedure  for  the 
removal  of  the  concretion,  but  the  surgeon  may 
expect  to  meet  with  difiiculties  arising  from  its 
position  and  si^e.  It  may  even  be  necessary  to 
incise  the  nostril  in  order  to  obtain  room  for  the  ap- 
plication of  the  appropriate  extracting  instruments, 
whether  forceps,  levers,  or  scoops. 

Cartilaginous  and  _/i6ro!is  growths  have  also  been 
observed  to  arise  from  the  interior  of  the  nostril. 
In  St.  Mary's  Hospital,  my  late  colleague,  Mr.  Ure, 
met  with  an  instance  of  the  former  blocking  up 
and  greatly  distorting  the  nostril.  The  growth 
was  attached  to  the  septum  and  floor  of  the  nostril. 
Mr.  Ure  removed  it  by  detaching  the  ala  nasi  from 
the  cheek,  and  by  gouging  out  the  cartilagmous 
mass.  April  27th,  186L)    I  have  myself 

met  with  two  remarkable  cases  of  hbrous  growths 
springing  from  some  portion  of  the  mterjor  of  the 
nostril.  In  one  case  tlie  growth  extended  along 
the  lachrymal  ducts  into  the  orbits,  producing  pro- 
trusion of  :the  globes  of  the  eye,  threatening  the 
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destruction  of  vision,  and  also  into  tlio  frontal 
sinuses,  causing  absorption  of  the  outer  table  of  the 
skull  in  this  position.     I  have  operated  three 
separate  times  on  this  patient,  at  intervals  of  two 
or  three  years,  removing  the  growth  as  far  as  pos- 
sible from  the  orbits,  frontal  sinuses  and  nostrils. 
But  as  the  whole  of  the  disease  could  iiot  be 
reached,  it  has  always  returned,  and  the  man  still 
suffers  from  the  malady,  and  will  probably  have  to 
submit  to  another  operation,  ffe  shows  himself  oc- 
casionally at  St.  Mary's  Hospital,  with  the  inten- 
tion when  it  becomes  absolutely  necessary  to 
undergo  further  treatment  by  operation.  The 
other  case  also  occurred  at  St  Mary's  Hospital  ; 
a  most  remarkable  one  from  the  size  the  growth 
ultimately  attained.    It  filled  both  nostrils  com- 
pletely, distended  the  antra  of  both  superior  maxil- 
lary bones,  lifted  the  floors  of  the  orbits,  and  so 
encroached  on  the  buccal  cavity  as  to  endanger 
life,  by  the  difficulty  of  deglutition  and  of  respira- 
tion which  it  caused.    A  formidable  operation  was 
required  to  remove  the  diseased  mass.  Both 
superior  maxillary  bones,  both  palate  bones,  the 
vomer,  turbinated  bones,  and  a  portion  of  the 
sphenoid  and  ethmoid  were  implicated  in  the  dis- 
ease, and  required  to  be  extirpated  with  it.  The 
man  recovered  slowly  after  an  attack  of  erysipe- 
las, and  is  now  living.    A  third  case  of  fibrous 
tumor  in  the  nostril  extending  up  the  lachiyraal 
canal,  occurring  in  a  lady  35  years  of  age,  was 
placed  under  my  care  by  Mr.  "j.  E.  D.  Rodgers. 
The  nostril  and  lachrymal  sac  of  the  left  side  were 
distended  by  the  disease.    This,  as  well  as  the 
above  case,  was  at  first  mistaken  for  ordinary 
polypus  of  the  nostril.    A  London  surgeon,  how- 
ever, whom  the  lady  had  consulted,  informed  her 
that  it  was  a  more  serious  ailment,  and  declined  to 
perform  any  operation,  considering  it,  I  presume, 
to  be  of  a  malignant  character.    The  whole  of  it 
was  removed  under  chloroform,  without  the  aid  of 
cutting  instruments,  by  forceps  and  scoop,  aided 
by  the  finger  introduced  into  the  posterior  nares; 
the  portion  of  the  growth  which  distended  the 
lachrymal  sac  was  easily  displaced  by  pressure, 
and  nsade  to  pass  into  the  nostril.    There  has  been 
no  return  of  the  disease,  now  six  years  from  the 
date  of  the  operation. 

The  interior  of  the  nostrils  is,  of  course,  liable 
to  all  the  diseases  of  bone,  of  cartilage,  or  of  fibre- 
mucous  membranes,  whether  of  an  innocent  or 
malignant  nature,  whether  arising  from  a  specific 
constitational  taint,  or  from  ordinary  local  irrita- 
tions. These  will  be  treated  of  under  other  heads. 
(See  Syphilis,  Lupus,  Oz.ena,  Canceh.) 

There  are  two  other  affections,  however,  that  may 
require  a  short  notice  here.  Every  surgeon  of  ex- 
perience must  have  met  with  cases  of  perforation 
of  the  cartilaginous  septum  of  the  nostril  giving 
rise  to  great  anxiety  to  the  patient, though  causing 
but  little  local  pain  or  inconvenience.  Tiie  descrip- 
tion of  one  such  case  will  explain  the  features  and 
peculiarities  of  the  rest.  A  surgeon,  45  years  of 
age,  a  married  man  with  a  healthy  family,  who 
never  had  syphilis,  discovered  by  a  sort  of 
whistling  noise  on  sneezing,  or  blowing  his  nose, 
a  small  opening  in  the  septum  of  his  nostril  through 
■which  ho  could  pass  a  director.  He  consulted  the 
late  Mr.  Pilcher  and  myself  15  years  ago,  and  I 
have  watched  the  case  ever  since.  Throughout, 
there  has  been  no  increased  vascularity  or  thicken- 
ing of  the  mucous  membrane  covering  the  septum. 
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No  symptom  of  any  constitutional  affection  has 
manifested  itself ;  he  has  been  throiiohout  and  is 
now,  in  good  health.  The  edge  of  the  opening  has 
always  presented  an  ulcerated  surface,  and  not- 
withstanding that,  the  thin  layer  of  the  cartilage 
alone  intervenes  between  the  mucous  membrane  of 
opposite  sides,  and  which  in  each  nostril  is  entire 
and  apparently  healthy,  up  to  the  very  margin  of 
the  opening,  they  do  not  coalesce  so  as  to  healover 
and  cover  the  narrow  ulcerated  edge.  The  open- 
ing is  now,  after  15  years  of  continued  slow  ulce- 
ration, little  larger  than  a  sixpenny  piece.  The 
form  of  the  nose  is  of  late  years  very  slightly 
altered,  the  bridge  of  the  liose  not  being  quite  so 
well  supported.  Local  applications  and  constitu- 
tional remedies  of  various  kinds  have  been  had 
recourse  to,  without  avail,  to  arrest  the  ulceration. 
He  has  for  years  ceased  to  treat  the  affection,  and' 
all  tho  inconvenience  he  suffers  is  an  occasional 
stain  of  blood  on  his  handkerchief  on  blowing  his 
nose.  I  have  seen  three  other  similar  cases,  one 
in  a  married,  and  one  in  a  single  lady  ;  the  third 
was  in  a  gentleman  who  formerly  had  syphilis,  but 
from  the  absence  of  any  other  symptoms  of  that 
disease,  I  believe  the  ulceration  in  the  cartilagi- 
nous septum  to  be  independent  of  it. 

The  only  other  affection  of  the  nostrils  it  appears 
to  ine  necessary  to  notice,  is  a  state  of  chronic  in- 
flammation of  the  Schneiderian  membrane,  accom- 
panied by  a  very  foetid  discharge  continuing  for 
years,  tainting  the  breath   and  rendering  life 
miserable,  of  which  I  have  met  with  two  or  three 
instances.  One  of  these,  ayoung  female,  a  maid  ser- 
vant, was  unable  on  account  of  this  ofiensive  com- 
plaint, to  retain  a  situation.    Her  mother  informed 
me  that  she  had  suffered  for  years  as  a  child  from 
the  malady,  that  little  notice  had  been  taken  of  it 
by  herself,  till  she  became  adult  ;  hut  that  now 
she  felt  It  most  acutely,  had  become  sullen,  avoided 
strangers,  and  had  threatened  to  make  away  with 
herself.    No  foreign  substance  could  be  detected 
in  the  nostril,  the  mucous  membrane  was  vascular 
and  thickened,  and  secreted  a  thick  muco-pus 
which  was  very  apt  to  concrete  in  some  part  of  the 
nostril.    There  was  no  ulceration  or  caries  of  bone 
present.    The  treatment  adopted,  from  which  she 
derived  considerable  benefit,  although  a  complete 
cure  was  not  eff'ected,  was  the  local  applications  ot 
ointments,  simple  and  medicated;  the  free  injection 
of  antiseptic  lotions,  such  as  weak  solutions  of 
chloride  of  lime,  of  Condy's  fluid,  of  carbolic  acid,  of 
lime  water,  of  Goulard  lotion,  and  the  internal 
administration  of  cod  liver  oil,  of  iodide  of  potas- 
sium, of  bark,  steel,  and  other  tonics.    The  other 
cases  were  not  so  severe,  and  were  still  more 
amenable  to  treatment.] 

Celsm  de  Re  Medico,  lib.  vii.  cap.  ix.  MmKano 
Annales  Mundi,  1442.  /  G.  Ta„liacotii,, \ccw"or"m 
Chirurffia  per  Inc.sionem,  Venetiis,  fol.  1597.  Nova 
Ed.  cura  ./  'JYosc/wl,  8vo.  fiff.  Berlin,  1831.  3^ 
Findley  and  J.  Criiso,  Gentleman's  Mar.  17y4  j  c 
Carpue,&n  account  of  two  successful  operations 'fm- 
restoring  a  lost  Nose,  8vo.  Lend.  1816.  C'.  P  GrJr^ 
de  Khino.plastice,4to.  Berlin,  1818.  De/pec/,,  in  Clih' 
Clin  de  Montpellier,  t.  ii.  1828.  Dhffenbach,  CI  r" 
Erfalirungen.&c.  8vo.  Berlin,  1829-30.  A.  A.  Vclvcau 
Mdd  Operntoire,  t.  ii.  8vo.  Paris,  1830.  ./.  LiJrmlr 
sur  la  Khinoplnstie,  in  Mem  del'Acad.  do  Med  t  ii' 
1832.  R,  Liston  on  Practical  Surffery,  8vo.  Lond' 

lot)/*  * 

Nose,  Polypi  of.  (See  Polypus.) 
NYCTALOPIA,  {hom  vb^,  night  ;  and  U 
the  eye  ;  or  oirrw,  to  see.)    Vism  nociumus  or 
day-blnidness,  vulgarly  called   owl-sight,  is'  an 
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affection,  in  which  the  patient  either  cannot  see 
at  all,  or  sees  but  very  feebly,  objects  wliicli  are 
in  the  open  day-light,  or  situations  where  there 
is  a  strong  light  :  but  discerns  them  very  well 
when  they  are  in  a  darkish  place,  or  at  sunset,  or 
in  the  night-time,  if  not  immoderately  dark.  (See 
Lassus,  Pathologie  Chir.  t.  ii.  pp.  639,  540.) 

According  to  Dr.  Hillary,  there  are  persons  in 
Siam,  in  the  East  Indies,  and  also  in  Africa,  who 
are  all  of  this  cat-eyed  species,  or  subject  to  the 
disease  of  being  blind  in  the  day-time,  and  seeing 
well  by  night.  {Med.  Univ.  Hid.  vol.  vii.)  The 
same  author  notices  the  general  rarity  of  the  dis- 
order, and  mentions  his  having  met  with  but  two 
examples  of  it. 

Dr.  Pye  mentions  an  intermittent  or  periodical 
nyctalopia,  which  begins  regularly  in  the  morning, 
and  goes  off  in  the  evening,  the  patient  continuing 
blind,  whether  he  keeps  himself  in  a  dark  or  a  light 
place.  The  cause  of, these  instances,  which,  he 
observes,  ai'e  very  uncommon,  is  generally  seated 
in  the  prima;  vise,  and  requires  emetics,  resolvents, 
purgatives,  and  bark.  (See  Lassus,  Fathologie, 
t.  ii.  pp.  540 — 542.  And  RicUer  Anfangsgr. 
del-  Wzmdarzn.  b.  ii.  p.  481.)  Ramazzini  fre- 
quently observed  amongst  the  country  people  in 
Italy,  and  especially  boys  about  ten  years  of  age, 
in  March,  a  great  weakness  of  sight.  Through 
the  whole  day,  they  saw  little  or  nothing,  but 
when  night  came  on,  they  saw  distinctly.  The 
disorder  ceased  of  itself  by  the  middle  of  April. 
The  pupils  were  noticed  to  be  much  enlarged. 
(Z>e  Mori.  Ariificum,  cap.  xxxviii.  Lond.'_1718.) 

As  Dr.  Mackenzie  has  remarked,  scrofulous 
intolerance  of  light,  the  photophobia  of  the  albino, 
or  that  of  a  person  long  shut  up  in  the  dark,  and 
suddenly  brought  out  into  the  glare  of  the  day, 
must  not  be  confounded  with  this  species  of  pe- 
riodical amaurosis.  Day-blindness  is  mentioned  as 
a  symptom  both  of  mydriasis  and  myosis.  In  the 
former  disease,  the  pupil  admits  too  much  light  to 
enable  the  patient  to  see  till  after  sunset.  In  the 
latter,  the  contraction  of  the  pupil  is  supposed  to 
relax  in  the  obscurity  of  the  night,  and  thus  vision 
to  be  improved.  On  the  same  principle,  the 
patient,  who  has  an  incipient  cataract,  sees  little 
during  the  brightness  of  the  day,  but  finds  his 
sight  in  part  restored  by  the  dilatation  of  the  pupil 
in  the  evening.  (See  Mackenxie  on  Dis,  of  the 
Hi/e,  p.  885.  ed.  2.)  An  instance,  supposed  to  be 
syphilitic,  and  cured  by  mercury,  is  related  by  Mr. 
Isbell.  (See  Ed{7ib.  Med.  and  Stirg.  Journ.  vol. 
ix.p.  260.  8vo.  1813.) 

In  an  example,  following  scrofulous  ophthalmia, 
and  where  blisters,  tonics,  opiates,  belladonna, 
&c.  had  failed  in  diminishing  the  sensibility  of 
the  retina,  M.  Vassal  constructed  two  cones  of 
pasteboard,  two  inches  and  a  half  in  length,  and 
painted  black  internally.  He  fitted  to  one  ex- 
tremity of  each  cone  a  blue  glass,  and  applied  the 
other  extremity,  on  each  eyelid,  so  that  the  bor- 
ders of  the  cone  penetrated  into  the  entrance  of 
the  orbit.  A  cui'tain  of  black  taffeta  applied 
to  this  extremity  prevented  the  rays  of  light 
from  reaching  the  eye  otherwise  than  through  the 
cone.  From  the  third  day  of  the  use  of  this  ap- 
paratus, the  child  could  distinguish  objects  at  the 
distance  of  three  or  four  feet.  Every  week,  the 
length  of  the  cones  was  lessened,  and,  in  three 
months,  the  child,  with  the  protection  of  blue 
spectacles,  could  bear  the  light  ;   and  these  she 


continued  the  use  of  for  a  year.    (See 'Archives  de 
Med.  Fevi:  1832.) 

In  1787,  Baron  Larrey  met  with  a  case  of 
day-blindness  in  an  old  man,  one  of  the  galley- 
slaves  at  Brest,  who  had  been  shut  up  incessantly 
for  thirty-three  years  in  a  subterranean  dungeon. 
His  long  residence  in  darkness  had  had  such  an 
effect  on  the  organs  of  vision,  that  he  could  only 
see  in  the  dark,  and  was  completely  blind  in  the 
daytime.    (See  Mem.  de  Chir.  Mil.  t.  i.  p.  17.) 

Nyctalopia  may  sometimes  depend  on  a  pecu- 
liarity in  the  organisation  of  the  eye  ;  by  reason 
of  which,  the  quantity  of  light,  which  only  suf- 
fices for  vision  in  an  eye  of  natural  formation, 
proves  too  abundant  for  a  nyctalops,  and  abso- 
lutely prevents  him  from  seeing  at  all.  We  know 
that,  in  the  eye,  there  is  a  black  substance,  named 
the  pigmentum  nigrum ;  one  supposed  use  of  which 
is  to  absorb  the  redundant  rays  of  light,  which 
enter  the  pupil.  A  deficiency  of  it  may  explain 
some  forms  of  nyctalopia.    (See  Vision.) 

CEDEMA.  (from  oi'Se'w,  to  swell.)  A  swelling, 
arising  from  the  effusion  of  a  serous  fluid  in  the 
cellular  tissue  ;  the  affection,  when  more  exten- 
sive, and  accompanied  with  a  general  dropsical 
tendency,  receiving  the  name  of  anasarca.  An 
oedematous  part  is  usually  cold,  and  of  a  pale 
colour  ;  and,  as  it  is  little,  or  not  at  all  elastic, 
it  pits,  as  surgeons  express  themselves,  or,  in  other 
words,  it  retains,  for  some  time,  the  impression  of 
the  finger,  after  being  handled  or  pressed.  (Ede- 
matous and  anasarcous  swellings  are  often  con- 
nected with  constitutional  causes,  or  visceral  dis- 
eases, and  especially  with  circumstances  causing 
obstruction  to  the  free  passage  of  blood  through 
the  heart.  The  fluid  is  disposed  to  gravitate  to 
the  lowest  situations,  and  it  is  enabled  to  do  so 
by  reason  of  the  free  communications  in  the  cells 
of  the  cellular  tissue.  In  many  cases,  however, 
they  seem  to  be  entirely  local  affections,  arising 
from  such  causes  as  only  act  upon  the  parts 
in  which  the  disease  is  situated.  Thus  we  ob- 
serve, that  after  violent  sprains  of  the  wrist,  or 
ankle-joint,  the  hands  and  feet  often  become 
oedematous  :  and  limbs  are  frequently  affected 
with  oedema,  in  consequence  of  the  return  of 
blood  through  the  veins  being  obstructed  by  the 
pressure  of  tumors  on  them,  or  that  of  splints, 
bandages,  &c.  Pregnant  women  are  known  to 
be  particularly  subject  to  oedema  of  the  legs, 
owing  to  the  pressure  of  the  gravid  uterus  on  the 
iliac  veins.  Persons  who  have  been  confined  in 
bed,  with  fractured  thighs,  or  legs,  generally  have 
more  or  less  oedema  in  their  feet  and  ankles,  on 
first  getting  up  again  ;  and  the  affection  in  these 
cases  is  probably  dependent  on  loss  of  tone  in  the 
vessels  of  the  limb. 

In  the  treatment  of  oedema,  great  attention 
must  always  be  paid  to  tiie  nature  of  the  cause, 
in  order  to  determine  whether  the  disease  originates 
from  a  mere  local,  or  a  general  constitutional 
affection.  When  it  depends  on  the  pressure  of  a 
tumor  on  the  veins,  as  we  often  see  happen  in 
cases  of  aneurisms,  the  effect  cannot  be  got  rid 
of  till  the  cause  is  removed  ;  and  the  aneurismal 
swelling  must  be  lessened,  before  the  redematous 
one  can  admit  of  the  same  beneficial  change. 
When  oedema  is  the  effect  of  vascular  weakness 
in  a  limb,  in  consequence  of  spranis,  contusions, 
&c.,  the  best  means  of  relief  is,  to  support  the 
parts  affected  witli  a  laced  slocking,  or  a  flaiiiio 
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loller,  while  they  are  also  to  be  rubbed  with  lini 
nients,  and  bathed  with  cold  spring  water,  till  they 
have  perfectly  recovered  their  tone. 

With  regard  to  the  cedema  attendant  on  the 
advanced  stage  of  pregnancy,  a  complete  cure 
cannot  be  expected  till  after  delivery.  The 
alfection  is  generally  more  considerable  in  the 
afternoon  than  the  morning,  owing  to  the  different 
effects  of  an  erect  and  a  recumbent  position 
Some  relief  may  be  obtained  by  the  patient  keep 
ing  as  much  as  possible  in  a  horizontal  posture 
and,  when  great  inconvenience  and  pain  are  felt, 
the  parts  may  be  fomented  with  nn  aromatic  or 
spirituous  application. 

Frequently,  oedema  is  one  of  the  symptoms  of 
deeply  seated  suppuration. 

There  is  a  species  of  oedema,  accompanied  with 
a  degree  of  heat,  pain,  &c.  in  the  part,  and  which 
seems  combined  with  phlegmon.  In  this  case, 
fomentations,  leeches,  and  saline  purgatives  are 
proper. 

CESOPHAGOTOMY.   See  GEsophagus. 

CESOPHAGUS,  SURGICAL  AFFEC 
TIONS  OF  THE.— [The  resophagus,  extending 
from  the  termination  of  the  pharynx,  about  the 
fifth  cervical  vertebra,  or  lower  border  of  th 
cricoid  cartilage,  ends  at  the  cardiac  extremity  of 
the  stomach,  opposite  the  ninth  dorsal  vertebra.  It 
lies  behind  the  trachea,  and  in  the  middle  line  at 
its  upper  part  ;  but  in  its  lower  portion  it  usually 
slightly  inclines  to  the  left  side,  so  as  somewhat  to 
project  from  behind  the  trachea,— a  circumstance 
which  is  taken  advantage  of  in  certain  operations 
on  the  canal. 

The  oesophagus  is  liable  to  inflammation  and  its 
consequences, — softening,  abscess,  and  ulceration. 
It  is  occasionally  affected  with  spasm,  malignant 
disease,  stricture,  paralysis,  and  morbid  growths 
while  wounds  and  foreign  bodies  are  at  times  the 
cause  of  the  surgeon's  attendance. 

When  caustic  solutions  have  been  swallowed, 
the  oesophagus  occasionally  suffers  severely.  The 
effects  will  of  course  vary  with  the  quantity  and 
strength  of  the  liquid.  In  most  cases  such  solu- 
tions are  taken  through  error,  and  in  consequence 
of  the  spasm  in  the  throat  they  give  rise  to,  they 
are  rejected  before  they  reach  the  oesophagus, — 
the  pharynx  and  buccal  cavity  alone  suffering. 
Occasionally,  however,  the  fluid  traverses  the 
oesophagus,  and  even  enters  the  stomach  ;  where, 
if  the  solution  be  concentrated  and  the  stomach 
empty,  the  parietes  may  be  at  once  destroj-ed,  and 
death  by  collapse  takes  place  with  great  rapidity. 
Even  in  less  severe  cases,  violent  inflammation  leads 
to  a  more  lingering  but  hardly  less  certain  termina- 
tion, either  through  its  direct  effects,  or  in  conse- 
quence of  the  closure  of  the  canal  which  it  brings 
about.  The  oesophagus  may  be  partially  or 
wholly  occluded,  in  consequence  of  the  inflamma- 
tion, effusion,  ulceration,  and  cicatrisation  which 
follows  the  introduction  into  it  of  caustic  solutions; 
while  its  mucous  membrane  will  be  found,  in  case 
of  death  at  an  earlier  date,  eroded,  softened,  or 
destroyed,  to  a  greater  or  less  extent.  (See  art. 
Pharvnx.) 

It  is  by  no  means  easy  to  obviate  or  remove  the 
effects  of  such  accidents  as  those  above  referred  to. 
In  the  first  instance,  we  try  by  chemical  solutions, 
or  by  means  of  any  mucilaginous  fluid,  to  neutralize 
or  mitigate  the  effects  of  the  caustic  which  has 
been  swallowed.    It  would  be  well  to  wash  out 
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the  stomach  With  the  pnmp,  if  it  were  not  for  the 
danger  attendmgthe  introduction  of  its  tube  alonir 
a  canal,  the  walls  of  which  may  he  partially  or 
wholly  destroyed.  Our  next  object  must  be  to 
subdue  inflammation,'  and  this  we  accomplish  by 
local  applications  :  ice  to  the  throat,  and  introduced 
into  the  mouth, — leeches,  perhaps,  and  the  use  of 
purgative  enemata.  The  advantage  which  some 
allege  they  have  obtained  from  mercury  in  such 
cases  can  hardly  be  sought,  except  the  metal  be 
introduced  into  the  system  by  inunction.  The 
food  must  be  given  in  small  quantities,  and  be  of  a 
soluble  and  concenti-ated  kind.  If  it  cannot  be 
swallowed,  it  must  be  thrown  into  the  rectum. 
After  this  acute  stage,  blisters  may  be  applied  to 
the  neck  and  between  the  shoulders,  and  during 
the  progress  of  cicatrisation  the  passage  of  bougies 
should  be  had  recourse  to,  in  order,  as  lar  as  possible, 
to  retain  the  patency  of  the  canal.  If  the  tube 
gets  entirely  closed,  the  question  of  opening  the 
stomach  and  thus  introducing  food  (the  deprivation 
of  which  is  here  alone  the  cause  of  death)  becomes 
a  fair  one  for  consideration.] 

CEsoPHAGUs,  Stricture  op  the. 
[This  may  be  either  spasmodic  or  organic.  Spas- 
modic stricture  of  the  oesophagus  attends  various  dis- 
eases, as  tetanus  and  hydrophobia,  and  it  is  also 
caused  by  certain  poisons;  but  it  is  as  met  with  in 
hypochondriasis  or  in  hysteria  that  the  surgeon  has 
chiefly  to  do  with  it.  It  is  seen  in  nervous  females 
for  the  most  part,  and  either  in  youth  or  what  is, 
perhaps,  more  common,  in  middle  life.  It  depends 
on  one  or  other  of  those  many  causes  to  which  we 
attribute  other  nervous  affections  in  the  female, 
especially  spinal  irritation  and  gastric  or  uterine 
derangements.  Occasionally  it  seems  to  be  due 
chiefly  to  moral  emotions,  but  various  bodily  irri- 
tations—as worms  in  the  intestinal  canal,  the 
ingestion  of  acrid  substances,  long  constipation, 
sudden  and  violent  impressions  of  cold  on  the 
external  or  internal  surfaces  of  the  hoij,  or  the 
temporary  impaction  of  a  foreign  body  in  the 
oesophagus  itself— appear  to  exercise  the  greatest 
influence  in  producing  it.  The  contraction  of  the 
canal  in  these  cases  lies  high,  and  depends  on 
spasm  of  the  constrictor  muscles. 

In  cases  of  spasmodic  stricture  of  the  oesophagus, 
we  have  usually  symptoms  of  the  general  nervous 
temperament  on  which  it  depends,  over  and  above 
those  effects  which  arise  directly  from  the 
oesophageal  spasm.  A  feeling  of  constriction,  as  if 
igature  was  tied  round  the  upper  part  of  the 
thorax,  and  embarrassed  botli  the  breathing  and 
swallowing, — pain  deep  in  the  throat,  and  more  or 
less  dysphagia,  are  the  common  complaints  of 
patients  suffering  from  the  affection  under  con- 
sideration. The  periodic  character  of  the  attack 
in  many  cases, — the  suddenness  of  its  approach 
departure, — the   great   and  iniaccountablo 
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violence  of  the  symptoms  at  times,  especially  when 
the  mind  is  directed  to  the  subject, — the  exa^- 
gerated  expressions  used  with  regard  to  the 
isoase, — the  ascription  of  the  all'ection  to  an  in- 
adequate and  often  fanciful  cause,  and  the  absence  of 
any  attack  from  the  application  of  other  causes 
ipparcntly  as  potent,— and  finally,  the  absence  of 
niaciation  and  early  failure  of  the  hmlily  viirour 
will  direct  our  judgment  to  an  ostimnto  of  the  true 
nature  of  the  affection  we  arc  called  on  to  deal 
with.    If  any  further  evidence  was  required  of 
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the  absence  of  all  organic  stiicture,  the  ready- 
passage  of  a  bougie  when  the  patient  has  been  put 
under  the  influence  of  chloroform,  or  the  passage 
of  the  instrument  after  only  slight  resistance  with- 
out chloroform,  would  supply  it. 

As  to  the  treatment  of  spasmodic  stricture  of  the 
cesophagus,  it  is  apparent  that  its  removal  must  in 
most  cases  be  sought  by  remedies  addressed  to  the 
general  system.  The  constitutional  condition  on 
which  it  so  frequently  depends  must  be  corrected, 
and  if  the  function  of  any  special  organ  be  deranged 
it  must  be  set  right.  The  uterine,  digestive,  or 
spinal  functions  must  be  carefully  examined,  and 
their  healthy  action  insured.  Such  general  measures 
as  conduce  to  the  establishment  of  vigorous  health 
must  be  enjoined  in  all  that  relates  to  exercise, 
free  country  air,  good  and  digestible  food,  and 
proper  habits;  while  the  regulation  of  the  secretions 
and  mental  occupation  will  at  the  same  time  receive 
due  attention.  The  use  of  aloetic  purgatives  and 
of  assafostida  internally,  and  the  administration  of 
iron — either  in  the  form  supplied  by  some  of  the 
mineral  spas  of  this  or  foreign  countries,  or  the 
same  valuable  remedy  in  one  of  the  many  good 
and  elegant  pharmaceutical  preparations  now  in  use, 
— the  cold  shower-bath  or  sea-bathing,  and  change 
of  scene,  are  means  of  restoration  of  the  utmost 
importance  in  such  cases  as  we  are  now  consider- 
ing- 

During  the  attack,  antispasmodics,  sedatives, 
and  stimulants,  especially  the  foetid  gums  and 
camphor,  may  be  of  use,  or  chloroform  may  be 
administered.  A  full-sized  bougie  passed  down 
the  oesophagus  is  often  highly  beneficial,  and  should 
not  be  neglected.  Cupping  between  the  shoulders 
and  the  application  of  a  belladonna  plaister  to  the 
forepart  of  the  throat  has  been  sometimes  thought 
serviceable.  It  need  hardly  be  added  that  if  the 
spasm  is  due  to  the  impaction  of  any  foreign  body, 
such  as  a  pin  in  the  throat,  it  must  be  removed 
before  any  good  can  be  expected  from  treatment. 

Organio  Stridura  usually  occupies  either  the 
highest  or  lowest  portion  of  the  canal,  and  may 
in  its  nature  be  simple  or  malignant.  There 
are  but  a  few  cases  of  congenital  stricture  of  the 
cesophagus  on  record,  and  folds  of  mucous  mem- 
brane obstructing  the  canal  are  also  very  rare;  but 
the  more  common  causes  of  the  complaint  are  injury, 
violent  inflammation,  ulceration,  and  malignant 
deposition.  When  inflammation  has  been  for  some 
time  present,  plastic  exudation  takes  place,  and 
the  walls  of  the  canal  being  thickened,  and  rendered 
more  rigid,  encroach  on  the  tube  and  diminish  its 
calibre;  while  when  ulcerative  action  has  existed, 
and  the  breach  of  surface  heals,  contraction  attends 
the  formation  of  the  cicatrix.  Malignant  disease, 
again,  is  not  uncommon  in  the  ossophagus,  and  is 
the  cause  of  a  very  unmanageable  stricture.  As 
compared  with  other  portions  of  the  alimentary 
canal,  cancer  is  not  frequent  in  the  oesophagus, 
but  even  there  it  is  by  no  means  rare.  It  may  be 
either  of  the  hard  or  soft  variety.  It  is  com- 
monly found  at  the  period  of  death  that  the  stric- 
ture consists  of  epithelial  disease,  but  whether  it 
has  been  of  tluit  character  all  along,  or  has  become 
so  during  the  progress  of  the  case,  it  is  nut  always 
easy  to  determine.  It  is,  liowever,  well  known 
tiiat  strictures  of  long  standing  are  very  liable  to 
become  ultimately  converted  into  epithelial  disease. 

The  extent  of  an  organic  stricture  varies  much. 
Sometimes  it  consists  of  a  mere  line  of  constriction, 


surrounding  the  canal  like  a  ligature,— sometimes 
the  contraction  is  limited  to  one  side  of  the  tube, — 
sometimes  the  change  of  tissue  on  which  the  stric- 
ture depends  is  quite  superficial ;  while  at  other 
times  it  passes  deeply,  and  involves  the  whole  cir- 
cumference of  the  canal.    Occasionally  the  lonLi 
tudinal  space  of  the  oesophagus  constricted  is  vei  v 
small — at  other  times  it  includes  a  considerable 
length.  When  the  stricture  is  due  to  malignant  dis- 
ease, the  involvement  of  the  canal  may  be  very  exten- 
sive, and  in  such  cases  the  oesophagus  may  be 
bound  firmly  to  the  vertebral  column  and  the  sur- 
rounding parts.     It  is  much  more  common  that 
the  whole  circumference  of  the  oesophagus  should 
be  comprised  than  that  it  should  implicate  merely 
one  side.  The  canal  frequently  undergoes  a  remark- 
able enlargement  above  the  seat  of  stricture,  while 
below  it  no  change  is  in  general  met  with.  The 
dilatation  may  be  uniform,  or  may  present  itself  as 
a  pouch  of  greater  or  less  size,  formed  of  all  the 
coats  of  the  canal  or  of  a  sort  of  hernia  or  protrusion 
of  the  mucous  through  the  muscular  coats.  The 
food  is  arrested  in  these  sacs,  and  a  species  of  diges- 
tion may  then  go  on.    In  some  cases  the  parietes 
of  these  saccular  enlargements  are  much  thickened, 
while  in  other  cases,  on  the  contrary,  they  are  greatly 
thinned.  Ulcers  are  occasionally  found  both  above 
and  below  the  seat  of  stricture,  and  perforation  i? 
not  of  rare  occurrence,  especially  in  cases  of 
malignant  disease.    A  communication  may  thus 
be  formed  with  the  larynx  or  bronchial  tubes,  or 
pleura,  and  even  through  them  with  the  surface  of 
the  chest ;  and  thus  long  fistulous  tracts  may  arise 
in  the  neck.    Fatal  haemorrhage  too  may  arise 
from  the  ulcerative  action  opening  some  of  the 
great  vessels  of  the  neck,  or  even  the  aorta.  The 
vertebral    artery   and  the    superior  intercostal 
have  also  been  thus  perforated.    Openings  have 
in  like  manner  been  formed  into  the  mediastinimi 
and  pericardium. 

Traumatic  stricture  of  the  oesophagus  may,  of 
course,  come  on  at  any  age  and  in  either  sex, 
while  malignant  stricture  is  usuallj''  met  with  in 
females  beyond  middle  life.  The  symptoms 
gradually  imfold  themselves.  The  obstacle  to 
deglutition  being  slowly  formed  in  organic  stricture, 
the  signs  by  which  it  is  recognised,  though  at  first 
indistinct  and  liable  to  misconstruction,  soon  be- 
come sufiiciently  distinguishable.  Considerable 
uneasiness  generally  attends  the  complaint,  and 
that  from  an  early  period.  This  feeling  of  discom- 
fort or  actual  pain  is  not  always  clearly  referred  to 
the  throat,  but  pervades  tlie  chest  and  the  region 
of  the  neck,  Jind  shoots  to  a  point  between  the 
shoulders  and  to  the  xiphoid  cartilage.  Deglutition 
becomes  more  and  more  difficult,  till  probably  at 
last  a  larger  piece  of  food  than  usual  sticks  alto- 
gether, and  is  removed  with  difliculty.  Solids 
become  in  time  unmanageable,  and  the  passage 
even  of  fluids  is  not  unattended  with  difficultj'. 
The  ingesta  often  appear  to  the  unhappy  patient 
to  reach  a  certain  point  which  he  indicates,  and 
then  either  regurgitate  or  pass  slowly  and  painfully 
on  into  the  stomach.  This  process,  though  not 
always  attended  with  sufi'ering,  is  very  painful  to 
witness,  and  occasionally  causes  the  utmost  anxiety 
to  the  patient,  as  we  often  sec  portrayed  in  his 
countenance.  The  higher  the  constricted  point 
the  sooner,  of  coMse,  will  the  regurgitatioii  take 
place.  Spasm  frequently  aggravates  the  difliculty, 
and  as  a  sense  of  suffocation  is  occasionally  urgent, 
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the  distress  is  very  great.  The  voice  is  often 
all'ected,  aiid  sounds  as  ifa  foreign  body  were  present 
iu  the  throat.  The  whole  system  ere  long  is  in- 
fluenced by  the  irritation,  pain,  and  want  of  due 
nourishment.  Emaciation,  gastric  derangement, 
want  of  sleep,  prostration,  high  nervous  excitement, 
and  mental  depression  soon  proclaim  the  danger 
and  progress  of  the  complaint,  Death  takes  place 
by  exhaustion,  in  consequence  of  the  want  of  food, 
and  before  death  mind  aiid  body  are  in  general 
reduced  to  the  last  stage  of  exhaustion.  In  the 
case  of  malignant  stricture  a  fatal  termination  is 
not  uncommon,  at  a  comparatively  early  stage,  from 
pneumonia. 

The  history  and  symptoms  of  organic  stricture 
of  the  oesophagus  are  in  general  sufficiently  dis- 
tinctive. It  is  apparent  that  embarrassment  in 
deglutition  must  naturally  be  one  of  the  earliest 
and  throughout  the  leading  symptom  of  the  com- 
plaint, so  that  it  is  necessary  clearly  to  recognise 
the  various  causes  which  may  give  rise  to  this 
symptom.  These  criuses  are  various  and  numerous, 
and  the  dependence  of  the  dysphagia  on  stricture  is 
often  to  be  decided  by  determining  the  absence  of 
these  other  efficient  causes.  Any  pressure  exerted 
on  the  oesophagus,  by  a  body  within  or  without  its 
walls,  may  embarrass  the  function  of  swallowing. 
In  the  upper  part  of  the  gullet  we  may  find  enlarged 
tonsils.  These  are  easily  recognised.  Polypoid 
growths,  foreign  bodies,  abscesses  of  the  walls  of 
the  pharynx  or  in  the  soft  parts  of  the  neck  ; 
cedema  or  ulceration  of  the  back  part  of  the 
epiglottis  or  rima  glottidis  ;  that  chronic  inflamma- 
tion of  the  pharynx  which  occasionally  accom- 
panies or  follows  chronic  skin-diseases  and  abnormal 
dilatation  of  the  oesophagus, — all  these  may  occa- 
sion dysphagia.  The  presence  of  polypi  or  foreign 
bodies,  or  post-pharyngeal  abscess,  may  iu  general 
be  detected  by  inspection  (the  tongue  being  well 
depressed  and  drawn  forwards)  and  digital  exami- 
nation ;  while  the  laryngoscope,  or  the  sensation 
communicated  to  the  finger,  as  well  as  the  other 
symptoms  present,  and  especially  laryngeal  cough 
and  fits  of  suffocation  in  affections  of  the  epiglottis 
and  rima,  will  enable  us  to  recognise  ulceration  of 
the  epiglottis  and  chronic  pharyngitis. 

Exostosis  of  the  vertebra;,  or  a  malignant  or 
other  tumour  growing  from  the  spine  and  pressing 
upon  the  gullet,  may  also  be  the  cause  of  the  diffi- 
culty of  swallowing.  The  finger  will  best  recognise 
these  sources  of  obstruction. 

Tumors  of  all  kinds  situated  in  the  mediastina, 
or  in  the  lateral  regions  of  the  neck,  may  cause 
dysphagia  by  pressure.  Cancerous  or  other  growths 
springing  from  the  spine,  enlargement  of  the 
thyroid  or  thymus,  or  lymphatic  glands,  and 
aneurism  of  the  great  vessels,  may  come  to  press  on 
and  obstruct  the  oesophagus.  Aneurisnuil  enlarge- 
ments in  a  backward  direction  of  the  carotids, 
innominata,  or  aorta  may  thus  act,  and  be  by  no 
means  easily  recognised.  Tumors  of  the  posterior 
mediastinum  give  rise  to  wearing  pain  between  the 
shoulders,  flashing  down  the  arms  and  often  up  the 
sides  of  the  head;  and  if  of  cancerous  origin,  they 
will  declare  themselves  before  long  by  tlieir  in- 
fluence on  the  general  system.  Percussion,  too, 
and  the  history  of  their  progress  will  assist  us. 
The  hand  and  eye  can  iu  general,  especially  in  the 
later  stiiges,  when  emaciation  is  present,  detect 
tumors  of  the  lateral  regions  of  the  neck;  and 
auscultation  and  percussioji,  together  with  those 
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symptoms  occasioned  I  by  aneurism  of  the 
great  arterial  trunks  ol  the  neck,  will  enable  us  in 
general  to  make  out  these  affections.  Instrumental 
examination  of  the  cesppliagus  must  not  be  at- 
tempted in ,  cases  of  suspected  aneurism,  as  the 
rupture  of  the  sac  might  follow  any  suck  ill-judged 
manipulation.  The  embarrassment  of  the  respira- 
tion and  of  the  venous  circulation,  which  so  com- 
monly attends  aneui'ism,  will  afford  us  useful  infor- 
mation in  most  cases. 

Further,  ^  dysphagia  attends  paralysis  of  the 
gullet,  and  is  a  common  attendant  on  hydrophobia, 
tetanus,  congestion  of  the  brain,  and  apoplexy;  and 
is  occasionally  seen  in  hysteria,  low  fevers,  epilepsy, 
and  mania.  These  sources  are,  however,  easily 
discovered.     The  passage  of  a  bougie  will 
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cases  of  paralysis  make  the  absence  of  organic 
stricture  evident,  and  the  fact  that  in  cases  of 
paralysis  more  difliculty  is  encountered  in  swallow- 
ing fluid  than  solid  food  (the  very  contrary  to 
what  is  seen  in  organic  strictures),  wiU  confirm  the 
diagnosis.  _  Dislocation  of  the  sternal  end  of  the 
clavicle,  either  from  accident  or  in  consequence 
of  curvature  of  the  spine,  are  also  to  be  noted  as 
rare  but  easily  ascertained  causes  of  dj-sphagia. 

The  obstruction,  then,  being  from  none  of  these 
causes,  the  question  next  arises,  is  it  of  a  simple 
or  malignant  kind  .P  and  this  is  often  very  diflJcult  to 
determine.  The  sensation  communicated  to  the 
hand  when  passing  a  bougie  often  conveys  to  us 
important  information  on  this  point.  If  the  in- 
strument passes  apparently  over  a  rough  surface 
with  a  jerking  and  grating  sensation,— if  there  is' 
any  enlargement  discoverable  at  the  root  of  the 
neck,— if  the  cervical  glands  are  enlarged,— if 
blood  or  pus  follow  the  withdrawal  of  the  bougie, 
and  if  such  expectoration  continue,  mixed  or  not 
with  shreds  of  tissue,  and  if  there  is  the  sallow 
look  of  cancer  and  suspicious  tumors  elsewhere, 
then  the  most  unfavourable  view  of  the  nature  of 
the  affection  is  forced  upon  us.  The  absence  of 
these  conditions  would  justify  the  contrary  opinion 
and  lead  us  to  believe  that  we  had  to  do  with  a 
simple  or  fibrous  stricture. 

In  thin  persons,  if  a  stricture,  even  of  a  simple 
kind,  be  attended  with  much  deposition  in  the 
parietes  of  the  canal,  and  be  situated  high  up,  it 
can  occasionally  be  discovered  by  pressing  the 
fingers  behind  the  trachea  while  the  patient  makes 
an  effort  to  swallow. 

The  treatment  of  organic  stricture  of  the  oeso- 
phagus is  often  very  diflicult  and  unsatisfactory 
and  demands  much  care  and  perseverance.  ' 

In  fibrous  stricture  the  main  resource  is  instru- 
mental dilatation,  by  which  some  hope  to  promote 
the  absorption  of  the  deposited  lymph,  and  all 
expect  to  retain  or  increase  the  calibre  of  the  pas. 
sage.  This  dilatation  of  the  can.il  may  bs 
attempted  either  rapidly  or  slowly.  Various  kinds 
of  instruments  are  employed.  Elastic  bougies 
with,  well-rounded  ends;  whalebone  instruments 
with  balls  of  ivory  attached  to  their  extremities  '• 
pieces  of  sponge,  which  being  saturated  with  white' 
of  egg  or  oil  are  pressed  through  the  constriction  • 
instruments  with  blades,  which,  by  means  of  screws 
in  the  handle  or  other  contrivance,  are  sepanitod 
the  one  from  the  other  ;  catheters,  with  iudia- 
rubber  sheaths,  which  ;uo  exiianded  by  the  pres- 
sure of  water  or  air  ;  hollow  graduated  instruments 
which  slip  the  one  over  the  other,  and  all  the 
various  appliances  which  are  employed  in  the 
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treatment  of  stricture  of  the  iiretlu-a,  have  been 
liere  brought  into  use.  Trousseau  uses  occasionally 
a  catheter,  to  the  extremity  of  which  he  daily  adds 
a  thin  layer  of  wax,  thus  gradually  increasing  its 
size.  Gradual  dilatation  is  accomplished  by  the  pas- 
sage of  an  instrument  every  second,  third,  or  fourth 
day,  at  first ;  the  size  of  the  bougie  employed  being 
each  time  slightly  enlarged,  and  the  repetition  of 
the  operation  being  regulated  by  the  effects  pro- 
duced. The  instrument  should  not  be  passed  a 
second  time  till  the  irritation  of  the  first  introduc- 
tion has  passed  off,  and  wheu  being  passed  it 
should  be  done  quickly  and  by  a  twisting  motion, 
and  only  retained  for  a  very  short  time,  so  as  to 
avoid  all  danger  of  lighting  up  inflammatory  action, 
and  so  augmenting  the  disease  by  causing  further 
deposit  and  thickening.  It  is,  however,  proper  to 
observe  that  some  surgeons  of  repute  prefer  having 
the  bougie  within  the  grasp  of  the  stricture  so  long 
as  it  can  be  borne,  or  even  passing  Switzer's  in- 
strument and  leaving  it  eii  permanence.  This 
instrument  consists  of  a  short  ivory  tube,  which  is 
introduced  by  means  of  a  whalebone  rod  within 
the  stricture  and  there  left,  the  conducting-rod 
being  withdrawn.  A  strong  thread  connected  with 
the  ivory  tube  enables  the  surgeon  to  remove  it 
when  he  wishes  to  substitute  a  tube  of  larger  size. 
The  irritation  and  annoytince  caused  by  these  in- 
struments appears,  however,  to  be  very  great;  and 
as  even  positive  evil  in  the  aggravation  of  the 
malady  results,  this  mode  of  treatment  is  justly  all 
but  abandoned. 

In  those  cases  in  which  sacs  exist  in  the  oeso- 
phagus above  the  site  of  the  stricture,  much 
patience  and  address  is  required  to  introduce  an 
instrument  through  the  constricted  portion  ; 
and  in  no  instance  of  the  kind  should  any  force 
be  applied,  but  the  whole  manoeuvre  should  be 
conducted  with  the  greatest  gentleness.  In  the 
treatment  of  stricture  by  dilatation,  the  surgeon 
may  be  well  content  if  he  obtains  such  a  diameter 
of  the  canal  as  will  allow  of  the  food  passing  with 
comparative  ease  into  the  stomach;  and  this  calibre 
he  should  endeavour  to  retain,  by  the  passage  of  a 
suitable  instrument  at  intervals,  till  all  fear  of  a 
relapse  has  passed. 

Caustic  is  but  little  employed  in  the  present  day 
in  the  treatment  of  oesophageal  stricture.  It  does 
not  appear  to  have  any  advantage  attending  it, 
while  much  evil  has  been  attributed  to  its  em- 
ployment. Scarification,  too,  has  in  a  great  measure 
been  abandoned.  Alphonse  Gu^rin,  however,  has 
more  recently  recommended  internal  incision,  as 
eitiployed  in  stricture  of  the  urethra,  in  preference 
to  other  methods  of  treating  the  similar  affections 
of  the  (Esophagus. 

In  idl  cases  the  general  health  must  be  attended 
to,  and  appropriate  remedies  used  to  correct  any 
error  therein.  Iodine  .and  mercury  are  still  believed 
in  by  some  to  promote  the  absorption  of  the  abnormal 
tissue  at  the  seat  of  stricture.  The  food  must  be 
of  the  nuist  nutritious  kind,  and  given  in  a  finelj-- 
divided  form.  It  may  be  necessary  to  feed  tiie 
patient  by  a  tube  introduced  tlirougii  the  stricture; 
and  if  this  cause  too  nnich  irritation,  or  become 
impossible,  then  we  nuist  omphiy  enemata  or  strong 
sonp-baths,  to  obtain  some  respite  to  the  inevitable 
doom.  The  hunger  can  in  general  be  relieved 
with  much  greater  case  than  the  thirst,  which  in 
such  cases  is  inloleralile. 

1'  all  tlio  nu  ans  we  can  devise  for  the  support 


of  the  system  fail,  and  death  is  plainly  inevitable, 
it  becomes  a  just  consideration  whether  gastrotomy, 
or  the  opening  of  the  stomach  through  the  abdo- 
minal walls,  should  not  be  performed.  (Esophagotomy 
too  may  be  taken  into  account,  as,  if  the  position 
and  extent  of  the  stricture  permit  of  it,  a  way  may 
thus  be  got  for  the  introduction  of  food  into  the 
stomach.  In  such  cases  the  oesophagus  has  been 
opened  above,  through,  and  beneath  the  seat  of 
stricture.  Taranget  and  Monod  opened  it  below, 
Watson  at,  and  Lavacherie  above  the  constricted 
point.  In  opening  the  canal  below  the  stricture, 
the  temporary  advantage  of  supplying  food  is 
attained;  but  in  cutting  into  the  stricture,  or  open- 
ing the  tube  above  it,  the  surgeon  may  employ 
direct  means  of  curing  the  disease  itself.  It  is 
apparent  that  such  an  operation  would  only  be 
contemplated  in  cases  of  stricture  where  there  was 
no  suspicion  of  malignant  disease,  and  that  while 
the  exact  seat  and  extent  of  the  constriction  would 
require  to  be  carefully  defined  beforehand,  the 
age  and  con  titution  of  the  patient  should  enter 
into  our  calculations. 

Gastrotomy,  again,  could  only  be  undertaken 
when  we  had  reason  to  believe  that  the  stomach 
was  sound.  If  violent  and  constant  pain  was  suf- 
fered in  that  organ, — if  there  was  frequent  vomit- 
ing after  food,  or  other  symptoms  of  the  implication 
of  the  stomach  in  the  injury  or  disease  which 
caused  the  stricture,  then  no  good  but  manifest  ' 
harm  would  be  done  by  attempting  an  operation, 
which  in  appropriate  cases  may  be  of  great  benefit, 
but  which  if  undertaken  in  ill-selected  cases  can 
only  sink  into  unmerited  disrepute.  This  operation 
has  as  yet  been  in  general  confined  to  cases  of 
malignant  stricture,  where,  even  if  successful,  it 
can  only  be  of  very  temporary  benefit,  and  thus  its 
merits  have  not  been  fairly  tested. 

When  malignant  disease  is  the  cause  of  the 
stricture,  we  can  do  little  to  prolong  life.  Opiates 
to  allay  pain,  and  as  nourishing  food  as  can  be 
introduced,  by  the  mouth  or  rectum,  comprise 
nearly  all  our  resources.] 

OSSOFHAGUS,  CaTHETERISM  OF  THE. 

[Instruments  may  have  to  be  passed  along 
the  canal  in  a  variety  of  circumstances.  It 
may  be  to  explore  the  canal  ;  to  introduce  food 
into  the  stomach  ;  or  to  remove  poisons  from 
that  cavity.  It  may  be  performed  by  the 
mouth  or  nostril,  but  the  former  is  not  only 
much  more  easy  than  the  latter,  but  also  much 
more  safe;  as  rupture  of  the  o3sophagus  has  been 
many  times  caused  in  cases  in  which,  from  volun- 
tary effort  on  the  part  of  the  patient  (as  in  the 
case  of  lunatics),  or  from  disease,  the  mouth  could 
not  be  opened.  Some  surgeons  prefer  introducing 
the  tube  through  the  nostril,  when  it  is  to  be  left 
in  place;  and  thisBo3'er  managed  by  first  passing 
it  by  the  mouth,  and  then,  by  means  of  Belloc's 
canula,  bringing  one  end  out  by  the  nostril.  The 
ordinary  ffisophagus  sound  is  an  elastic  tube,  long 
enough  to  reach  from  the  mouth  to  the  stomach,, 
and  of  a  size  to  fill,  without  distending,  the  canal. 
When  about  to  be  passed,  the  patient's  head 
-hould  be  well  thrown  back  (so  as  to  render  the 
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assace  as  straight  as  possible),  and  supi-orted  on 
J,e  breast  of  an  assistant.  The  left  forefinger  is 
then  introduced  into  the  mouth,  and  the  tongue 
by  it  depressed  and  drawn  ^oy^^■tyrAs,  while  the 
point  of  the  instrument  (well-oiled)  is  quickly 


passed  over  the  back  of  the  finger,  and  made  to 
descend  by  gentle  pressure  close  to  the  posterior 
wall  of  the  pharynx.    So  soon  as  the  instrument 
is  fairly  in  the  canal  it  should  be  moved  slowly 
nnd  gently  on,  the  patient  being  enciiuraged  to 
breathe  as  it  is  being  passed.    The  bongi"  is  fre- 
quently teniporari!}-  arrested  on  a  level  with  tiie 
cricoid  cartilage,  but  we  are  not  on  that  account 
to  conchide  either  that  a  foreign  body  is  presi'nr, 
or  that  a  stricture  exists  there.    When  any  stop- 
page to  the  progress  of  the  instrument  takes  place, 
the  bougie  should  be  gently  withdrawn,  and  in 
again  pushing  it  onwards  we  should  turn  it  on  its 
own  axis.   In  general,  catlieterism  of  the  cesiipha- 
gus  occasions  but  little  discomfort  to  the  patient, 
but  occasion.nlly  the  presence  of  the  foreign  bodv 
in  the  pharynx  gives  rise  to  retching,  cough,  and 
much  struggling.     In  such  cases  the  operation 
should,  if  possible,  be  delayed  till,  by  education, 
the  parts  become  more  tolerant  of  such  contact.  It 
would  he,  under  ordinary  circumstances,  an  un- 
pardonable error  to  pass    the  bougie  into  the 
larynx  ;  but  when  it  has  to  be  introduced  by  the 
nostril,   and   the    patient  be  an  old  or  feeble 
lunatic,  who  fails  to  give  any  hint  to  the  surgeon, 
such  an  accident  may  occur.   The  great  embarrass- 
ment to  the  breathing  which  would  result,  and 
the  escape  of  air  by  the  tube,  would  warn  the 
operator  of  what  had  taken  place.    The  breathinj; 
and  cough  should  in  such  cases  be  observed,  and  if 
any  doubt  exists,  the  escape  or  not  of  air  should 
be  test.  d  by  means  of  a  lighted  candle,  or  a  few 
drops  of  water  should  be  allowed  to  run  along  the 
tube,  when,  if  it  fall  into  the  larynx,  the  eiTects 
•will  be  at  once  fully  apparent.    In  cases  of  disease 
of  the  CEsophagus,  very  great  gentleness  in  passing 
instruments  is  necessary.    ]f  any  violence  is  em- 
ployed there  will  be  great  risk  of  perforating  the 
walls.    When  the  mouth  is  closed  by  disease,  so 
that  a  tube  cannot  -be  introduced,  the  last  molar 
tooth  may  be  removed  so  as  to  make  room  for  its 
passage,  or  it  may  be  introduced  by  the  nostril. 
When  the  mouth  is  forcibly  closed  voluntarily, 
then  chloroform  may  be  employed,  the  mouth 
opened,  and  a  perforated  gag  intro'duced.] 

CEbOPHAGU.s,  Dilatation  of  the. 

[Independently  of  its  combination,  as  before  said, 
with  stricture,  the  oesophagus  is  on  rare  occasions 
the  seat  of  dilatation,  and  that  occasionally  to 
a  very  great  degree.  This,  as  has  been  already 
pointed  out,  may  cause  difficulty  in  deglutition. 
In  some  cases  the  whole  circumference  of  the 
tube  is  found  implicated,  and  tiie  muscular  coat 
atrophied,  or  on  the  contrary  hypertrophied  ; 
while  in  other  instances  the  dilatation  is  con- 
fined to  one  side  of  the  canal,  and  then  all  the 
coats  may  be  dilated  so  as  to  form  a  sac,  or  a  sort 
of  hernia  of  the  mucous  membrane  through  the 
muscular  coat  may  occur,  in  a  way  similar  to  what  is 
occasionally  seen  in  the  rectum  and  bladder.  These 
sacs  are  most  common  near  the  divi.-ion  of  the 
trachea,  and  attain  the  urci>test  sijie  where  the  fibi  cs 
of  the  inferior  cons:rictor  muscle  run  horizontallv. 
Wtiere  a  pmicli  exists  a  consideriilile  amount  of  the 
food  may  fall  into  it,  and  there  undergo  partial 
digestion.  This  gives  rise  to  a  feeling  of  fullnes!. 
and  discomfort  iis  a  rule,  followed  by  vomiting 
of  the  contents  at  an  uncertain  period.  The 
patient  continues  to  be  feebly  nourished,  but  the 
symptoms  are  not  always  consistent,  varyini;  with 
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the  amount  of  the  food  which  finds  its  way  into 
the  bag,  and  what  passes  on  into  the  stomach.] 

.CEsornAGt;s,  Paralysis  op  the, 
[Is  nn  occasional  accompaniment  of  general 
palsy  of  an  aggravated  kind,  or  may  arise  from 
tumors  situated  at  the  base  of  the  brain,  or 
at  the  origin  of  the  pneuumgastiic  nerves,  or 
injuries  sustained  by  the  same  part.  Dys- 
phagia, more  or  less  severe,  results.  The  ab- 
sence of  any  discoverable  obstruction  and  the^ 
presence  of  general  palsy  will  clearly  define  the 
mulady.  It  must  be  treated  according  to  its  cause. 
If  the  patient  be  full-blooded,  and  it  has  come  on 
suddenly,  then  active  purgation  and  counter-irrita- 
tion to  the  nape  and  spine  will  be  required.  In 
some  cases  strychnine  will  give  good  results;  in 
others  tonics,  with  cold  or  tepid  shower-baths,  g'ood 
food  (if  necessary  introduced  through  a  tube),  and 
attention  to  the  secretions,  will  best  fulfil  the  ap- 
parent indications  of  the  case.] 

CEsophagus,  Foreign  Bodies  in  the. 
Small  pointed  bodies  are  most  apt  to  become 
impacted  in    the   folds    of  the   mucous  mem- 
brane at  the  root  of  the  tongue  and  back  of 
the  pharynx  ;  but  larger  bodies  are  most  fre- 
quently caught,  either  at  the  part  of  the  canal 
where  the  pharynx  ends  in   the  oesophagus, 
I.e.    just   behmd  the   cricoid  cartilage,  -or  at 
the  lower  end,  where  it  passes  through  the  dia- 
phragm, and  just  before  it  enters  the  stomach. 
1  he  pain  and  annoyance  are  greatest  when  such 
bodies  are  arrested  on  a  level  with  the  cricoid 
cartilage.    The  foreign  bodies  which  may  be  found 
impacted  in  the  oesophagus  are  of  many  varieties, 
both  as  to  nature,  shape,  and  size  ;  and  the  effects 
they  produce  will,  to  a  very  considerable  extent, 
be   modified  accordingly.     Knives,   forks,  fidse 
teeth,  needles  and  pins,  articles  of  food,  and  such 
substances  as  may  during  its  preparation  be  mixed 
with  and  concealed  in  the  food  by  accident  or 
(lesign--bones,  fruit  stones,  &c.— pieces  of  money 
even  the  handle  of  a  punch-ladle,  and  a  gold 
watch  and  seals,  have  been  found  impacted  in  the 
gullet.     The  sharpr-r  and  more  angular  in  form 
the  more  dangerou.^   for  obvious  reasons,  such 
foreign  bodies  are,  and  the  symptoms  which  their 
presence  will  produce  will  vary  with  their  nature 
and  the  position  they  occupy.    It  is  occasionally 
very  difficult  indeed  to  detect  even  considerable 
masses  when  they  have  been  for  some  time  impacted 
in  some  parts  of  the  Kullet,  .and  have  become  em- 
bedded in  Its  wall,    Sets  of  fiilse  teeth  have  been 
thiis  so  concealed  and  protected  by  their  position 
and  the  way  in  which  the  mucous  membrane  has 
overlapped  them,  that  the  most  experienced  sur, 
geons  have  failed  to  detect  their  presence;  while  on 
the  other  hand,  it  is  to  be  remembered  that  the 
passage  of  an  irregular  body  along  the  canal  mav 
by  the  abrasion  it  creates,  cause  a  sens.uion  -is  if 
It  still  remained,  long  after  it  has  in  reiilitv 
been  removed.    With  a  knowledge  of  these  two 
tacts,  the  surgeon  is  olten  much  puzzled  in  his 
examination  of  such  cases  as  are  now  beinir  con- 
sidered. ° 

Foreign  bodie?,  if  large,  may  entirely  obstruct 
the  oesophagus,  and  by  their  (.ressiiie  on  the  wind- 
pipe embarras-s  ilir  respiration,  or  even  cause  suf 
lorat.on.  Ifsm  ill  and  >,harp  fas  fi,h.boues,  ,,i„s 
<Ec.)  paiii  and  irritation,  followed  bv  a  L-reat  r  „r 
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less  degree  of  iiiflamraiition,  may  alone  result.  The 
impaction  of  a  considerable  body,  even  though  not 
attended  by  immediate  danger,  causes  much  distress 
at  first,  though  in  some  cases  a  remarkable  tole- 
rance becomes  established.  A  sense  of  constriction 
at  the  top  of  the  sternum,  and  pain  of  a  remittent 
or  persistent  character,  a  constant  attempt  to  vomit, 
and  a  flow  of  saliva,  which  may  be  tinged  with 
■blood  when  the  wall  of  the  canal  has  been  injured, 
are  among  the  most  common  symptoms.  The  face 
and  eyes  are  suffused,  the  breathing  more  or  less 
impeded,  and  in  thin  persons  with  long  necks,  the 
foreign  body,  if  of  any  size,  may  sometimes  be  felt 
by  external  examination. 

The  diagnosis  of  foreign  bodies  in  the  (esophagus 
is  not  in  general  difficult,  though  cases  every  now 
and  then  occur  in  which  very  considerable  hesita- 
tion may  be  ielt.  The  sensation  produced  by  the 
presence  of  the  foreign  body  is  frequently  of  use  in 
a  diagnostic  point  of  view,  and  yet,  as  we  have  seen, 
it  is  often  deceptive.  The  embarrassment  of  the 
breathing  and  swallowing,— it  may  be  the  detection 
of  the  intruder  from  without  by  the  hand,  or  the 
finding  of  it  with  the  finger  or  with  instruments 
introduced  into  the  throat,— or  discovermg  it  by 
insnection  of  the  gullet  when  the  tongue  is  well 
drawn  forwards  and  depressed,  and  lastly  the  ac- 
count of  the  case  as  detailed  to  us,  will  in  general 

suffice.  ,   ,.    .  , 

As  to  the  removal  of  foreign  bodies  from  the 
g\illet,  it  may  be  remarked  that  when  abandoned 
to  the  natural  efforts  they  are  got  rid  of  in  one  of 
three  ways.  They  are  either  brought  up  and 
ejected  ;  passed  downwards  along  the  canal  and 
expelled  ;  or  they  work  their  way  to  the  surface 
through  the  walls  of  the  ossophagus  by  ulceration, 
and  so  escape.  The  surgeon  imitates  these  efforts, 
and  adopts  one  or  otherplan,  according  to  the  nature 
of  the  impacted  body  and  its  position  in  the  canal. 

First :  Foreign  bodies  may  be  removed  by 
producing  or  encouraging  vomiting,  or  simply  by 
withdrawing  them  (with  or  without  the  aid  of 
instruments)  through  the  mouth.  Before  consider- 
ing these  plans,  however,  it  may  be  remarked  that 
we  should  not  lose  time  in  employing  measures  to 
subdue  any  inflammation  which  may  be  present, 
but  at  once  proceed  to  extract  the  foreign  body, 
and  thus  remove  the  exciting  cause  of  the  infiam- 
mation. 

In  some  cases  an  emetic  has  been  found  uselul 
in  getting  rid  of  a  foreign  body,  but  such  a  remedy 
must  be  employed  with  caution  ;  as,  if  the  intrud- 
ing body  be  sharp  or  angular,  the  efforts  to  vomit 
will  be  apt  to  drive  it  more  deeply  into  the  tissues, 
and  will  greatly  increase  the  subsequent  inflam- 
mation. If  the  body  be  firmly  impacted,  experi- 
ence has  shown  that  considerable  danger  of  rupturing 
the  canal  arises  from  violent  emesis.  Tartar-emetic 
has  been  administered  in  such  cases  by  the  mouth 
and  rectum,  and  has  been  even  injected  into  a  vein, 
but  tickling  the  fauces  will  be  found  sufiicient 
and  more  manageable,  in  the  few  cases  in  which  it 
is  desirable  to  produce  vomiting.  Striking  the 
patient  smartly  between  the  shoulders  or  on  the 
sternum  has  sometimes  the  effect  of  assisting  ex- 
pulsion. 

Extraction  by  means  of  fitting  instruments  is  the 
proper  treatment  when  the  body  is  within  reach, 
'  especially   when   it  is  hard  and  irregular. 


and 

Many  metallic  bodies  are  peculiarly  pernicious 
when  impacted  in  the  oesophagus,  not  only  on  ac- 


count of  their  hardness,  but  also  from  their  chemical 
action. 

Pins  and  needles,  sharp  bones,  &c.,  adhering  to 
the  walls  of  the  upper  part  of  the  canal,  can  some- 
times be  removed  with  the  nail  of  the  finger;  and 
an  attempt  to  hook  out  any  foreign  body  situated 
h''gh  in  the  tube  should  be  made  with  the  finger,  if  a 
proper  instrument  is  not  at  hand.  It  has  recently 
been  well  shown  how  by  raising  the  windpipe,  and 
holding  it  upwards  and  forwards  with  the  left  hand, 
the  right  can  be  greatly  assisted  in  removing  any 
obstruction,  and  how  much  easier  and  deeper  an 
effort  at  extraction  may  thus  be  made. 

Forceps  of  many  forms  have  been  invented  for 
the  extraction  of  foreign  bodies  from  the  throat. 
Some  are  varied  as  to  the  angle  at  which  they  are 
bent  in  the  blade  or  limbs,  so  as  to  adapt  themselves 
to  the  canal.    The  blades  of  some  open  longitudi- 
nally, and  those  of  others  laterally.    The  crane- 
billed  forceps  of  Gensoul  has  a  contrivance  external 
to  the  grasping  point,  which  keeps  the  mucous 
membrane  from  becoming  entangled  in  the  blades. 
Whatever  kind  of  forceps  are  employed,  the  blades 
should  be  bevelled  at  the  edges,  so  as  not  to  injure 
the  mucous  membrane  wlien  they  are  used.  When 
forceps  are  employed,  the  blades  are  introduced 
closed,  the  patient's  head  being  thrown  as  far  back 
as  possible  and  supported ;  and  when  the  offending 
body  is  found  the  blades  are  opened,  and  an  attempt 
made  to  grasp  what  we  wish  to  remove.  The 
efforts  of  extraction  are  then  to  be  made  with  care 
and  gentleness.    A  hard  foreign  body  which  can 
be  felt  may  sometimes  be  displaced  when  impacted 
by  the  application  of  the  hand,  and  so  the  natural 
efforts  at  expulsion  aided,  or  the  action  of  the  for- 
ceps supplemented  by  gentle  manipulation  with  the 
hand  on  the  sides  of  the  neck. 

Hooks  of  various  kinds  are  occasionally  employed 
to  remove  foreign  bodies.  The  double  blunt  hook 
ofGroBffis  probably  the  best  of  this  kind.  The 
whalebone  stem,  being  attached  to  the  double  hook 
by  a  hinge,  enables  the  instrument  to  adapt  itself 
better  to  the  body  to  be  removed.  Baudens  has  re- 
introduced an  old  instrument  formed  like  a  parasol, 
which  was  expanded  by  the  action  of  a  screw  in 
the  handle,  or  simply  by  the  movement  of  witii- 
drawal,  so  soon  as  the  foreign  body  had  been  passed. 
All  such  instruments,  however,  must,  for  obvious 
reasons,  be  used  with  great  caution.  I'atal  con- 
sequences have  followed  the  careless  emploj'iuent 
of  hooks. 

Snares  of  many  kinds  are  also  resorted  to  for 
the  removal  of  small  and  sharp  bodies.  They  are 
formed  of  numerous  loops  of  wire,  or  thread,  or 
horsehair,  or  catgut,  as  in  the  various  inventions 
of  Petit,  Marechal,  Elliot,  and  others.  Elliotts 
niatrument  is  both  ingenious  and  useful.  It  is 
composed  of  a  whalebone  stem  inserted  into  a  full- 
sized  male  catheter,  the  lower  extremity  of  which 
has  been  removed.  The  whalebone  is  made  to 
exceed  the  catheter  in  length  by  about  an  inch  at 
the  upper  and  about  three  inches  at  its  lower  end. 
The  upper  end  is  roughened,  so  as  to  enable  it  to  be 
firmly  grasped.  To  the  lower  extremity  of  the 
whalebone  a  piece  of  sponge  is  attached,  and  be- 
tween this  and  the  end  of  the  catheter  catgut  or 
horse-hair  is  stretched  all  round  the  instrument, 
the  one  end  of  the  layer  of  hairs  being  bound  to 
the  whalebone  below  the  sponge,  and  the  other 
end  being  firmly  tied  to  tiie  extremity  of  the 
catheter    It  follows  from  this  arrangement  that 


when  the  whalebone  is  drawn  out  of  the  catheter 
by  grasping  the  liandle,  the  strands  of  Jiair  are 
made  to  project  by  their  extremities  being  ap- 
proximated, and  thus  a  "sweeper/'  similar  in 
appearance  to  that  used  for  chimneys,  is  produced 
which  is  very  useful  and  well  adapted  to  catch  in 
its  folds  or  loops  any  sharp  body  with  which  it 
may  meet. 

Fish-hooks  have  on  several  occasions  got  access 
into  the  interior  of  the  CBsophagus,  and  they  have 
exercised  the  ingenuity  of  the  surgeon  to  get  rid  of 
them.  It  is  an  old  manoeuvre,  though  one  fre- 
quently claimed  as  original  in  later  times,  to  pass 
the  line  attached  to  the  hook  through  a  leaden 
bullet,  which  being  allowed  to  run  down  over  the 
hook,_  helped  by  its  weight  to  remove  the  hook 
from  its  attachment  and  to  guard  its  point  when 
being  withdrawn.  The  extraction  of  such  un- 
pleasant bodies  may  also  be  accomplished  by  pas- 
sing the  line  through  a  hollow  tube,  which  on 
being  introduced  into  the  throat  over  the  line 
displaces  and  guards  the  hook  as  it  is  being  re- 
moved. 

Secondly.  Foreign  bodies,  such  as  alimentary 
substances,  which  can  do  no  harm  when  swallowed, 
and  other  objects,  it  may  be,  which  have  passed 
far  down  and  cannot  be  extracted,  have  occasionally 
to  be  pushed  onwards  in  order  to  remove  them  from 
the  oesophagus.  Swallowing  thick  fluids,  such  as 
soup,  arrowroot,  or  dry  bread,  or  pulpy  fruits,  such 
as  an  inverted  fig  or  prune,  will  sometimes  remove 
a  small  and  pointed  bod)',  but  such  measures  can- 
not be  used  when  the  obstruction  is  great,  as  then 
they  v,-il]  only  serve  to  aggravate  matters. 

Probangs  having  a  piece  of  sponge  attached  to 
their  extremity,  which  is  either  saturated  before 
introduction  with  white  of  egg,  or  butter,  or  oil, 
or  glycerine,  or,  being  passed  in  a  dry  state  beyond 
the  offending  body,  are  then  made  to  expand  by  the 
introduction  of  water  into  the  throat,  will  often 
succeed  either  in  pushing  onwards,  or  entangling 
and  withdrawing,  the  obstruction.  Probangs  with 
ivory  balls  are  also  employed  to  push  the  foreign 
body  into  the  stomach.  '  When  the  substance 
impacted  is  of  a  soft  and  easily  disintegrated 
character,  such  as  a  potato,  and  is  situated  high  up, 
Dupuytren's  plan  of  crushing  it  by  the  pressure 
of  the  hand  from  without  may  succeed  in  free- 
ing the  canal  of  obstruction.  If  hard  irritating 
bodies  have  been  either  accidentally  or  intentionally 
passed  downwards,  their  passage  along  the  intes- 
tinal canal  should  be  assisted  by  the  administration 
of  mucilaginous  fluids,  and  probably  a  dose  of 
castor  oil. 

Dr.  Hall,  of  Baltimore,  proposes  to  soften,  and 
so  facilitate  the  removal  of,  bones  impacted  in  the 
(Esophagus  by  the  administration  of  the  mineral 
acids  in  small  and  frequent  doses  tlirough  a  tube. 
He  says  he  has  thus  succeeded  in  his  object, 

Thirdhj.  When  a  foreign  body  can  neither  be 
extracted  nor  pushed  onwards,  or  when  it  is  of  such 
a  nature  that  it  is  undesirable  to  attempt  the  latter 
procedure,  the  surgeon  is  called  upon  to  remove  it  by 
operation.  Doubtless  a  foreign  body  left  to  itself 
may  iiccasionally,  in  consequence  of  suppuration 
becoming  established,  get  loose  and  so  come  up  or 
pnss  down  without  extraneous  aid,  but  the  risk 
attending  such  a  process  is  very  great,  as  Begin 
has  well  shown,  and  should  not  be  voluntarily  en- 
countered. Violent  inflammation  abscess,  slough- 
and  even  gangrene   may  result  from  the 
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continued  lodgment  of  hard  irregular  bodies  in  the 
esophagus  and  hus  perforation  of  the  canal  may 
follow,  and  fatal  hemorrhage,  disease  of  the  spinal 
cord  effusion  into  the  air  passages  or  chest  mav  be 
produced.  Death  may  be  caused  by  the  irritation 
and  sometimes  symptoms  which  before  the  em- 
ployment of  auscultation  were  taken  to  indicate 
phthisis  pulmonalis, — emaciation, —  hacking  cough 
—vomiting  of  pus  and  blood — ai-ose  from  the  con- 
tinued impaction  of  such  bodies. 

Needles  and  such  like  bodies  may  pass  through 
the  walls  of  the  (Esophagus  or  intestine,  after  being 
swallowed,  and  travel  a  long  way  before  finally 
escaping  by  the  surface,  which  they  do  by  the 
formation  of  an  abscess.  During  such  transit  they 
may  cause  little  or  no  inconvenience,  but  they  have 
likewise  been  known  to  pierce  important  organs, 
such  as  the  heart  and  liver,  to  work  their  way  into 
the  great  blood-vessels  and  air  passages,  and  either 
produce  serious  effects  at  once  or  set  up  dangerous 
and  destructive  inflammation.  It  becomes  then  a 
proper  and  anxious  question  when  the  operation  of 
(Esophagotomy  should  be  performed.] 

CESOJ-HAGOTOJIY. 

[This  operation  is  occasionally  undertaken  not 
merely  in  order  to  remove  a  foreign  body,  but  also 
to  cure  a  stricture  of  the  (Esophagus,  or  to  introduce 
food  into  the  stomach.  In  the  case  of  the  impaction 
of  foreign  bodies,  the  counsel  of  Bell  and  Boyer 
was  at  one  time  universally  followed,  of  not  operat- 
ing unless  the  foreign  body  to  be  removed  could  be 
felt  in  the  neck  and  used  as  a  guide,  but  this  limi- 
tation is  110  longer  admitted,  and  the  necessity  for 
removal  being  recognised,  and  the  impossibility  of 
attaining  this  by  any  less  serious  means  apparent, 
then  the  operation  is  performed.    If  a  foreign  body 
be  impacted  in  the  throat  whose  continued  presence 
IS  calculated  to  be  injurious,  and  if  fair  trials  have 
been  made  for  its  removal,  then  oasophagotomv 
should  be  at  once  performed.    It  should  not  be 
delayed  and  only  undertaken  as  a  last  resource 
but  performed  before  mischief  has  been  done  It 
IS  not  a  very  difficult  or  dangerous  operation,'  but 
requires  care,  and  a  clear  knowledge  oftheanatomv 
of  the  region  to  be  cut  in. 

If  the  foreign  body  to  be  removed  can  be  felt 
from  the  outside,  or  accurately  determined  by  the 
mouth,  then  its  position  determines  the  point  of 
operation;  but  if  no  such  adjudicating  circumstance 
be  present,  then  we  operate  in  the  space  between 
the  sterno-mastoid  and  the  windpipe  on  the  left 
side,  and  between  the  superior  and  inferior  thyroid 
arteries  as  upper  and  lower  boundaries.] 

Though  cesophagotomy  was  cursorily  mentioned 
by  Verduc  in  his  "  Pathologie  Chirurgicale " 
Guattani,  formerly  a  distinguished  surgeon  at 
Rome,  published  the  first  valuable  observations 
on  the  subject.  (y1/cm.  de  CAcad.  de  Chir.  t.  iii, 
-Itn.)  He  proved  by  experiments  tluit  the  ope- 
ration might  be  safely  performed  upon  docs 
which  recovered  after  it  very  well,  and  he  de- 
monstrated on  the  dead  body  that  it  was  equally 
practicable  on  the  human  subjoct.  Nay,  what  is 
still  more  to  the  point,  ho  brought  forward  two 
instances  in  which  the  practice  had  been  success- 
fully adopted  on  living  patients.  "In  Maj-, 
1738,  Goursauld,  n  surgeon  at  Coussat-Bonneval,' 
in  Limousin,  was  called  to  a  man  in  whose  (bso- 
pnagus  a  bone  was  lodged,  an  inch  long  and  half 
an  inch  broad.  Various  ineffectual  endeavours 
n  B  2 
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had  been  made  to  force  it  down  into  the  stomadi. 
and,  as  il  ivas  perceptible  on  the.  left  side  of  the 
neck,  Goursauld  made  an  incision  for  its  extraction. 
The   bone  was  thus  easily  taken  out,  no  bad 
symptoms  followed,  and  the  wound  soon  healed. 
For  six  days  the  patient  was  not  allowed  to 
swallow  any  kind  of  food,  but  nourished  entirely 
by  clysters.     According  to  Morand,  a  similar 
operation  was  performed,  with  equal  success,  by 
Roland."  (Mem.  de  CAcad.  do  Chir.  t.  iii.  p.  91.) 
The  praciicable  nature  of  the  operation,  and  the 
tendency  of  wounds  of  the  ossophagus  to  heal 
favourably,  when  not  complicated  with  other  mis- 
chief of  too  serious  a  description,  are  facts  proved 
beyond  all  dispute.    In  attempts  at  suicide  and 
murder,  and  in  cases  of  gunshot  injury,  the  ceso- 
phagus  is  sometimes  wounded,  together  with  other 
parts  in  the  neck,  and  yet  the  patients  frequently 
recover  ;  and,  when  they  die,  their  fate  seems  to 
depend  rather  upon  other  unfavourable  circum- 
stances in  their  cases,  than  upon  the  accidental 
injury  of  the  gullet.    Cures  of  wounds,  involving 
the  latter  tube,  as  well  as  the  trachea,  are  reported 
by  numerous  writers,  B.  Bell,  Desault,  Bohnius, 
&c.,  and  several  have  fallen  under  my  own  obser- 
vation.   If  it  were  necessary  to  substantiate  this 
point  further,  I  might  cite  the  instance,  recorded 
on  the  authority  of  Dr.  James  Johnson,  where  a 
man  recovered  after  the  larynx  had  been  com- 
pletely severed  between  the  thyroid  and  cricoid 
cartilages,  and  one  half  of  the  calibre  of  the  oeso- 
phagus divided.    (See  HennenS  Military  Surgery, 
p.  364.  ed.  2.)    But,  supposing  a  wound  of  the 
oesophagus,  abstractedly  considered,  were  more 
dangerous  than  it  really  is,  the  question  of  the 
propriety  of  oesophagotomy  would  not  be  materially 
affected  by  it,  because  the  operation  is  never  re- 
commended except  as  a  matter  of  necessity,  and 
without  which  the  patient  would  have  no  chance 
of  preservation. 

On  the  outer  side  of  the  trachea,  its  muscles, 
and  the  thyroid  gland,  there  is  on  each  side  of  the 
neck  a  triangular  space,  the  apex  of  which  is 
downwards,  and  which  is  bounded  externally  by 
the  sterno-mastoid  muscle.  In  the  area  of  this 
triangle  we  find  the  skin,  and  superficial  fascia, 
the  platvsma  myoides,  some  cellular  tissue,  the 
laj'ers  of  the  cervical  fascia,  between  which  the 
oiro-hyoideus  plavs,  and  lastly,  the  sheath  enclosing 
the  carotid  artery  and  the  jugular  vein.  If  this 
.iheath  be  drawn  away  from  the  trachea,  we  ap- 
proach the  organs  situated  in  front  of  the  bodies 
of  the  cervical  vertebrse,  and  in  tracing  the  parts 
from  without  inwards,  we  meet  with  the  ceso- 
phagus,  which  is  the  first  and  only  muscular  tex- 
ture that  will  present  itself.  No  vessels,  nor 
nerves  of  importance,  need  be  injured.  But  the 
wound  must  not  descend  nearer  to  the  sterimm 
than  one  or  two  finger-breadths,  lest  the  inferior 
thyroid  artery  be  cut  ;  nor  be  carried  up  above 
the  hyoid  bone,  not  only  because  the  laryngeal 
nerve,  and  the  lingual  and  superior  thyroid  arteries 
might  be  wounded,  but  because  we  should  thus  get 
to  the  pharynx,  in  which  the  foreign  body  is  not 
lodged.  (See  Malgaigne,  Manuel  dc  Mid.  Oper. 
p.  497.  ed.  2.) 

[A  patient  on  whom  the  operation  is  about  to  be 
performed  should  be  placed  in  the  recumbent 
position,  with  the  head  and  shoulders  supported  on 
pillows.  The  head  should  at  the  same  time  be 
■thrown  back,  and  the  neck  -well  exposed.  The 


Ifft  side  is  always  chosen,  unless  the  foreign  body 
project  on  the  right,  on  account  of  the  slight  de- 
tlectinn  the  oesophagus  makes  to  that  side.  Our 
superficial  incisions  are  limited  above  and  below  by 
tiie  level  of  the  thyroid  cartilage  and  the  sternum, 
and  laterally  by  tlie  trachea  and  anterior  border  of 
the  sterno-mastoid.  More  deeply  we  work  in  aline 
midway  between  the  sterno-mastoid  and  sterno- 
hyoid and  thvroid  towards  the  vertebral  column. 

Several  modes  of  opening  the  oesophagus  have 
been  proposed.  Let  us  shortly  refer  to  these  before 
detailing  that  most  usually  adopted.] 

I.  Giiattani  cut  between  the  trachea  and  the 
steriio-hyoid  and  sterno-thyroid,  on  the  left  side. 
"The  patient  is  to  sit  on  a  chair,  with  his  head 
inclined  backward,  and  steadily  supported  by  an 
assistant.    The  skin  having  been  pinched  up  into 
a  transverse  fold,  an  incision  is  to  be  made  iu  the 
integuments  from  the  upper  part  of  the  sternum. 
The  cellular  tissue,  between  the  sterno-hyoid  and 
sterno-thyroid  muscles  and   trachea,  is  next  to 
be  divided.    With  two  blunt  hooks,  the  lips  of 
the  wound  are  to  be  kept  open  ;  and,  on  separating 
the  cellular  tissue  at  the  side  of  the  trachea  with 
the  aid  of  the  finger  and  a  few  strokes  of  the  knife, 
the  oesophagus  will  be  seen.    The  lower  part  of 
this  tube  is  then  t.i  be  opened,  and  the  wound  in 
it  enlarged  with  a  pair  of  curved  blunt-pointed 
scissors,  a  director  being  employed  if  any  difficulty 
arise.  With  a  small  pair  of  curved  forceps,  similar 
to  those  used  for  the  extraction  of  polypi,  the 
foreign  body  may  then  be  removed.  According 
to  Guattani,  the  wound  will  serve  for  tlie  extrac- 
tion of  the  foreign  body,  whether  this  be  situated 
above  or  below  it,  and  he  asserts  that  the  opening 
will  even  be  useful  when  the  extraneous  substance 
has  passed  so  far  down  that  it  cannot  be  taken 
out,  because  it  may  now  be  easily  pushed  into  the 
stomach.    Guattani  lays  great  stress  on  the  use- 
fulness of  endeavouring  to  unite  the  wound,  and 
adverts  to  his  experiments,  proving  that,  m  ani- 
mals, wounds  of  the  oesophagus  heal  very  favour- 
ably.   If,  says  he,  the  vein  which  brings  back  the 
blood  from  the  inferior  parts  of  the  thyroid  gland, 
and  runs  into  the  subclavian,  happen  to  be  cut,  tli^ 
hemorrhage  may  be  stopped  with  a  dossil  of  lint 
held  upon  the  aperture  in  the  vein  during  tne 
operation,  and  afterwards,  if  the  bleeding  contimie, 
compression,  or  a  ligature,  is  to  be  employed.  I  he 
recurrent  nerve,  if  likely  to  be  touched  with  the 
knife,  is  to  be  cautiously  drawn  aside  with  a  blunt 
tenaculum."     (See  Man.  de  l\4cwi.  Chir.  t,  in. 

2.  [Eckholt  made  his  incision  between  the  two 
heads  or  portions  of  the  sterno-mastoid. 

3  NL<iaton  prefers  the  following.  He  makes 
his  incision  along  the  central  line  of  neck,  as  in 
tracheotomy,  only  dividing  the  tissues  more  freel., . 
The  sterno'-hyoid  muscle  is  then  so  freed  that  it 
can  be  drawn  aside  with  a  blunt  hook  Ihi. 
muscle  may,  if  thought  desirable,  be  divided.  Two 
ligatures  are  next  passed,  by  a  blunt  hook,  under 
the  isthmus  of  the  thyroid  body,  and  tied  at  a 
short  distance  apart  and  between  the  ligatures,  the 
isthmus  is  divided.  The  trachea,  wh.cl.  is  "O^ 
bare,  is  followed  closely  round-the  eft  lobe  ot 
the  hyroid  and  the  overlying  tissues  being  sepa- 
n  ted  and  drawn  outwards,  and  the  -^sophagn  ,s 
found  with  ease  lying  behind  and  to  t|,e  left  of 
he  trachea.  There  is  here  no  risk  of  wounding 
any  of  the  great  blood-vessels,  or  the  inferior  thy- 


roid  in  particular,  and  as  the  space  supplied  is  some 
what  limited  for  the  object  we  have  in  view, 
we  have  the  trachea  always  as  our  guide.  {Ele- 
mens  cle  Put/iol.  Chiiurg.  t.  iii.  p.  407.) 

1.  Boyer  recommended  the  incision  to  be  made 
between  the  sterno  mastoid  and  sterno-hyoid. 

The  mode  of  operating  most  generally  preferred 
iu  Great  Britain  is  as  follows  :  The  position  of  tiio 
patient  being  such  as  was  before  described,  an  in- 
cision is  made  to  the  inner  side  of  tlie  sterno-niastoid 
and  between  it  and  the  trachea,  from  tlie  upper 
border  of  the  thyroid  cartilage  down  to  within  an 
inch  an  a  half  of  the  sternum,  and  dividing  the 
superficial  tissues,— skin,  platysma,  and  fasciaj. 
These,  with  any  vein  which  appears,  are  to  be 
drawn  aside  by  an  assistant,  with  broad  copper 
spatula;.    The  cervical  fascia  is  to  be  divided  along 
the  outer  border  of  the  sterno-thyroid  muscle,  and 
the  head  bent  somewhat  forwards,  so  as  to  relax 
the  tissues.    Some  operators  divide  both  the  omo- 
hyiid,  sterno  hyoid  and  sterno-thyroid,  in  order 
to  obtain  more  room,  and  though  no  positive 
harm  may  thereby  be  done,  yet  no  greater  division 
of  nmsculur  or  other  tissue  should  be  made  than  is 
absolutely  necessary.    The  assistant  niaj',  bv  the 
use  of  spatula?,  greatly  increase  the  space  for  the 
operator.    The  wound  should,  at  all  the  stages, 
and  especially  the  deeper  ones,  be  carefully  sponged 
so  as  to  affori  a  clear  view  of  the  parts  lying  before 
the  knife.    The  carotid  is  to  be  carefully  avoided, 
as  It  lies  on  tlie  outside  of  the  incision,  and  the 
thyroid  gland  drawn  inwards,  while  the  veins  are  to 
be  held  to  whichever  side  is  most  convenient,  and 
the  niferior  thyroid  artery  in  the  lower  part  of  the 
wound  carefully  avoided.    If  an  instrument  is  to 
be  introduced  into  the  canal,  in  order  to  facilitate 
Its  incision,  as  recommended  first  by  Vacca-Ber- 
linghieri  (Greefe  and  Walters,  Jour.  Bv.  p.  7I-2), 
now  13  the  proper  time  for  the  manoeuvre.  The 
object  held  in  view  in  the  use  of  an  instrument  is 
to_  supply  the  place  of  a  projecting  foreign  bodv, 
without  which  the  surgeons  before  Vacca's  tinie 
would  not  operate.    Vacca's  instrument  resembled 
that  iised    by   lithotoiuists   in  the  supra-pubic 
operation,  but  a  considerable  variety  in  construction 
has  since  been  suggested.    In  some  an  ivory  ball 
is  made  to  press  outwards  in  the  wound,  in  others 
a  grooved  staff.  In  some  it  is  proposed  to  pierce  the 
walls  from  within  outwards,  by  means  of  a  con- 
cealed blade.    If  any  assistance  is  required,  a 
male  catheter  is  quite  sufBcient  for  the  purpose. 
There  can  be  little  doubt  but  that  such  aid  is  often 
of  great  consequence,  as  the  canal  is  very  small 
when  relaxed,  very  difficult  to  recognise,  and  not 
easy  to  open  when  found.    Its  walls  lie  in  close 
contact,  and  thus  it  has  happened  that  an  operator 
has  passed  to  the  one  side,  or  passed  altogether 
through  both  its  walls.    The  trachea  will  serve  as 
a  guide  to  the  oesophagus,  when  no  instrument  is 
introduced  by  the  mouth.    The  rings  and  colour 
will  distinguish  the  trachea,  and  then,  immediately 
behind  and  between  it  and  the  vertebr.il  column, 
the  (esophagus  will  be  found.    The  contractions  of 
the  tube,  and  the  hard  feeling  it  imparts  if  the 
patient  attemps  to  swallow,  will  also  serve  to  dis- 
tinguish it.    The  recurrent  nerve,  lying  in  the 
grooves  between  the  trachea  and  CDsopliagus,  must 
be  avoided  with  care.    A  small  opening  is  at  first 
made  into  the  (esophagus,  over  the  foreign  body  if 
possible,  and  afierwards  eiihirged  to  the  iiecessarv 
extent  by  blunt-pointed  scissors,  or  a  probe-pointed 
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bistour,  When  the  foreign  body  has  been  re- 
moved  by  means  of  curved  polypus  forceps,  or  any 
other  appropriate  method  which  may  present  itself, 
the  wound  111  the  oisophagus  is  to  be  closed  but 
the  external  incision  allowed  to  remain  open.  No 
instrument  for  feeding  the  patient  should  be  in- 
troduced either  by  the  mouth  or  wound,  but 
enemata  used,  and  ice  milk  sucked  in  small  quan- 
ties  for  a  day  or  two,  care  being  at  the  same  time 
taken  not  to  allow  the  patient  to  be  starved,  but 
a  tube  at  once  passed,  and  strong  beef  tea  thrown 
in,  if  he  shows  signs  of  exhaustion. 

It  may  be  remarked  in  conclusion,  that  if  foreign 
bodies  are  firmly  impacted  in  the  oesophagus,  so 
that  they  cannot  at  the  moment  be  removed,  and 
if  the  patient  runs  the  risk  of  sHfTocation,  tracheo- 
tomy must  be  performed,  in  order  to  preserve  life 
in  the  first  instance,  and  the  vital  functions  be 
re-established  before  renewing  our  attempts  at  ex- 
traction. 

Polypi  of  the  oesophagus  are  rarely  met  with. 
When  present  they  are  usually  of  the  cellulo- 
fihrous    description,    and    attached    by  a  lon-^ 
stalk.    The  symptoms  which  they  produce  de° 
velope  themselves  slowly,  and  are  those  of  ob- 
struction, with  a  sensation  of  a  foreign  body  being 
the  cause  thereof.    Sometimes  we  have  emaciation, 
persistent   nausea,  and  vomiting  added.  Fre- 
quently the  symptoms  are  very  obscure,  and  the 
cause  difiicult  to  verify,  but  occasionally  a  careful 
exploration  with  instruments  will  satisfy  the  sur- 
geon that  he  has  a  polypus  to  deal  with,  in  that 
some  movable  body  is  present,  that  the  obstacle  to 
the  freedom  of  the  passage  is  not  due  to  stricture 
and  that  there  is  no  evidence  of  malignant  disease' 
Polypi  thus  situated  should  be  removed  if  possil 
ble  by  means  of  forceps— the  foot  stalk  being  seized 
and  twisted.     Or  they  may  be  snared  with  wire 
or  a  ligature  applied  to  the  stalk,  and  the  growth 
then  excised  with  the  knife  or  galvanic  cautery  or 
as  a  last  resource,  if  the  danger  of  suffocation'  be 
great,  oesophagotomy  may  be  performed. 

A  certain  amount  of  obstruction  may  be  caused 
in  the  (esophagus  from  an  hypertrophy  of  the 
epethelial  lining  occurring  in  patches,  and  which 
has  been  mistaken  for  warts  and  cysts.  This  is  a 
rare  pathological  condition,  but  is  yet  occasionally 
seen.  •* 


Wounds  of  lite  wsuphagus  may  be  of  any  descrip. 
tion,  incised,  punctured,  &c.,  and  are  liable  to 
serious  complications  from  the  depth  at  which  the 
tube  lies,  and  the  important  parts  which  surround 
It.    A  wounding  agent  can  hardly  penetrate  from 
the  surface  without  injuring  some  blood-vessel  or 
nerve  of  importance,  though,  in  the  case  of  wounds 
from  within,  the  injury  in  the  first  instance  may 
be  confined  to  the  walls  of  the  canal.  Gunshot 
wounds  of  the  oesophagus  are  usually  very  serious 
not  only  on  account  of  the  immediate  destruction 
they  cause,  but  also  from  the  complications  which 
are  so  apt  to  attend  them.    In  cases  of  suicide 
the  (Esophagus  is  occasionally  partially  or  even 
wholly  divided,  and  yet  even  in  the  latter  casB 
recovery  has  sometimes  followed. 

When  a  wound  of  the  (Esophagus  opens  freelv 
on  the  surface,  the  ingcsta  will  escape,  but  if  the 
aperture  in  the  soft  piirts  bo  not  free,  then  most 
troublesome  abscesses  and  sinuses  are  liable  to 
form,  and  even  fatal  inflamniatioii  or  gangrene  from 
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the  irritation  caused  by  the  escape  of  matters  into 
the  tissues  of  the  neck  may  result. 

Transverse  wounds  of  the  cesophagus  should  be 
carefully  closed  if  possible  by  suture,  and  the  wound 
in  the  soft  superficial  parts  kept  open  till  adhesion 
has  taken  place  in  the  deeper  structures.  All 
abscesses  should  be  at  once  opened,  and  any  in- 
flammation which  may  arise  subdued.  If  the 
canal  be  entirely  severed,  the  patient  must  be  fed 
through  a  tube  introduced  at  intervals  through  the 
lower  orifice.  This  step  has  in  at  least  one  case 
had  to  be  continued  daily  for  many  years,  the 
divided  tube  having  failed  to  unite. 

In  longitudinal  wounds,  no  sutures  are  required, 
but  by  position  the  sides  of  the  wound  may  be 
kept  in  contact,  and  adhesive  plaster  used  to  ap- 
proximate the  sides  of  the  external  opening. 

The  ossophagus  has  been  ruptured  during  violent 
and  prolonged  attempts  to  vomit,  and  that  in  some 
cases  where  no  evidence  of  pre-existing  disease 
existed.    This  is  a  fatal  accident.] 

Geo.  H.  B.  Macleod 
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OLEUM  CAMPHORATUM.  9,.  Ol^i  olivae, 
ft  i  Camphors  2  i^-  ^'^"^^  solvatur  camphora. 
Sometimes  employed  for  promoting  the  suppura- 
tion of  indolent,  particularly  scrofulous  swellings, 
which  are  to  be  rubbed  with  it  once,  twice,  or 
thrice  a  day,  according  to  circumstances. 

OLEUM  LINI.  In  surgery,  hnseed  oil  is 
sometimes  used  as  an  application  to  burns,  either 
alone,  or  mixed  with  an  equal  quantity  of  the 

liquor  calcis.  ^      .    ,  ,,. 

OLEUM  MORRHU.^;.  Oleum  Jecoris  Aselli, 
Cod  liver  oil.  Th is  oil  has  been  very  largely  used 
during  the  last  fifteen  or  twenty  years.  Its  repti- 
tation  has  arisen  chiefly  from  its  beneficial  effect 
in  case  of  phthisis,  but  in  surgical  diseases  also, 
especially  those  of  strumous  character,  it  is  a 
remedy  of  very  great  value.  It  is  constantly  pre- 
scribed with  excellent  effect  in  scrofulous  affections 
of  the  bones  and  joints,  in  glandular  enl«r^-ent«. 
mid  in  cachectic  ulcerations.  It  may  be  gn  en  ad- 
ilmisly  in  combination  with  iron,  ether 
Tinct  Ferri^Perchloridi,  or  for  children  the  V.num 
F  rr  .  The  dose  of  the  oil  for  f  adult  is  3  ss. 
twLe  or  thrice  daily,  for  a  child  3  J.  to  5  ij.  ac- 
cording  to  age. 


■  OLEUM  RICINI.  In  surgical  cases,  requir- 
ing the  bowels  to  be  opened  with  the  slightest  de- 
gree of  irritation  possible,  and  yet  with  certainty, 
oleum  ricini  is  one  of  the  best  and  safest  medicines. 
The  usual  dose  is  one  or  two  table-spoonfuls, 
which  may  be  repeated,  every  two  or  three  hours, 
till  the  desired  effect  is  produced.  It  may  be 
taken,  floating  on  a  little  peppermint-water,  or 
milk. 

OLEUM  TEREBINTHINiE.  In  the  article 
Liniment  may  be  seen  a  formula,  in  which  tur- 
pentine is  an  active  ingredient.  It  was  also  strongly 
recommended  by  Dr.  Kentish,  when  mixed  with 
the  ung.  resinse  flavse,  as  an  application  to  burns. 
It  is  sometimes  given  internally  for  the  relief  of 
gleet,  and  various  affections  of  the  bladder  and  its 
mucous  membrane. 

OLEUM  TEREBINTHINATUM.  Olei 
amygdalfe  3  ss.  Olei  terebinthinje  gutt.  xL.  Misce. 
In  deafness,  occasioned  by  defective,  or  diseased 
action  of  the  glandulse  eeruminosse,  Mr.  Maule 
directs  a  little  of  this  oil  to  be  dropped  into  the 
patient's  ear,  or  applied  at  the  end  of  a  small 
dossil  of  cotton.  The  meatus  auditorius  externus 
should  be  cleansed  every  day  with  a  bit  of  soft 
cotton  afBxed  to  a  probe.  (See  Pharmacop, 
Chirurgica. 

OLEUM  TIGLIL  Croton  Oil.  This  medi- 
cine  is  well  known  for  its  active  purgative  qua- 
lities in  minute  doses,  varying  from  m  ss  to 
1*1  iij.  It  may  be  given  on  a  bit  of  sugar.  Some 
times  it  is  blended  with  extract.  Colocynth.  comp. 
and  administered  in  the  form  of  pills.  It  is  pre- 
scribed in  cases  attended  with  great  torpor  of  the 
bowels,  as  in  those  of  tetanus,  injuries  of  the  spine, 
&c.  It  should  not  be  employed  when  any  inflam- 
mation is  present  in  the  abdomen. 

OMPHALOCELE.  (From  ofiipaKhs,  the 
navel,  and  k^iKt],  a  tumor.)  A  rupture  or  her- 
nia at  the  navel.    (See  Hernia.) 

ONYCHIA.  {Svv^,  the  nail.)  An  abscess 
near  the  nail  of  the  finger.    (See  Whitlow.) 

ONYX.  (From  Svv^,  the  nail.)  A  small  col- 
lection of  matter  in  the  anterior  chamber  of  the 
aqueous  humour,  and  so  named  from  its  being 
shaped  like  a  nail.  Others,  imply  by  the  term 
oni/a:,  a  small  abscess  betv/een  the  layers  of  the 
cornea.    The  term  is  now  rarelv  used. 

[OPHTHALMOSCOPE.  (Augenspiegel.)  The 
ophthalmoscope  (abbrev.  os.)  is  an  instrument  used 
for  examiuiition  of  those  parts  of  the  eye  in  the 
living,  which  are  situated  behind  the  pupil.  This 
instrument  was  invented  in  1851  by  a  German— 
Ileinrich  Helmholtz — at  present  (1867)  Professor 
of  Physiology  at  the  University  of  Heidelberg. 
We  do  not  propose  to  enlarge  upon  the  merits 
of  the  instrument,  which  will  readily  be  recog- 
nised by  comparing  the  results  of  the  examina- 
tion of  the  pptio  nerve,  retina,  choroid,  &c.,  of  the 
eye  of  the  living,  and  the  changes  produced  by 
these  examinations  in  our  ideas  and  treatment  of 
amaurosis,  &c.,with  those  which  were  current  before 
the  use  of  the  ophthalmoscope.  We  shall  enter 
however  into  the  description  of  the  various  kinds  of 
ophthalmoscopes  which  have  come  into  use  since 
the  first  one  introduced  by  Helmlioitz.  This  de- 
scription will  be  followed  by  a  few  rcinnrks  upnn  the 
mode  of  examining  the  healthy  living  eye  with  that 
instrument. 

The  description  of  the  morbid  changes  of  the 
tunics  of  the  eyeball,  and  their  appearance  in  health 


LMOSCOPE.  37,5 

as  derived  from  the  os.  examination,  is  included  in 
the  remarks  upon  these  tunics  and  to  be  -found 
under  the  articles  retina,  choroid,  vitreous  sub- 
stance, &c. 

An  excellent  book,  "The  Ophthalmoscope,  its 
Varieties  and  its  Use,"  translated  from  the  German 
of  Dr.  Adolf  Zander,  by  Robert  Brudenell  Carter, 
with  notes  and  additions  by  the  Translator,  contains 
most  that  has  been  said  regarding  the  various  oph- 
thalmoscopes in  use,  and  their  mode  of  application. 
The  greater  part  of  the  following  article  is,  with  the 
permission  of  Dr.  Carter,  taken  from  his  book. 
Slight  alterations  became  necessary  through  the 
impossibility  of  inserting  drawings  of  the  different 
ophthalmoscopes. 

"  The  varieties  of  the  Ophthalmoscope"  and  the 
principles  on  ichich  they  depend. — When  we  look  at 
the  eye  of  another  person  the  pupillary  space 
usually  appears  black,  and  the  interior  of  the  organ 
does  not  return  to  the  spectator  a  single  reflected 
ray.  We  have  here,  therefore,  an  apparent  ex- 
ception to  the  well-known  physical  law,  that  the 
passage  of  light  from  one  medium  to  another  is 
never  complete,  and  that  some  of  the  rays  that  fall 
upon  the  new  medium  are  in  all  cases  bent  back 
again  or  reflected. 

The  reasons  of  the  dark  appearance  are  briefly 
as  follow  :  Let  us  suppose  that  a  luminous  point 
is  placed  at  such  a  distance  from  the  eye  that,  by 
proper  accommodation  of  the  latter,  an  exact  image 
of  the  point  is  formed  on  the  sensitive  layer  of  the 
retina.  As  the  retina,  notwithstanding  its  com- 
plicated elementary  structure,  is  so  far  transparent 
that  nearly  all  rays  pass  through  it,  and  only  a 
few  are  reflected  by  its  surface,  the  former  portion 
will  reach  the  choroid,  and  will  in  great  measure  be 
absorbed  by  its  dense  layer  of  dark  pigment.  The 
darker  the  pigment,  the  more  complete  will  be  the 
absorption  ;  but,  as  an  absolutely  black  surface, 
capable  of  retaining  all  the  light  it  receives,  does 
not  exist  in  the  eye,  some  portion  of  the  incident 
rays  must  always  be  reflected,  both  by  the  choroid 
and  by  the  sclerotic  beneath  it.  The  reflection,  if 
we  disregard  what  is  effected  by  the  polished 
boundary  membranes  within  the  eye  (the  mem- 
brana  limitans,  choroidal  epithelium,  &c.,  &c.),  is 
wholly  irregular,  and  is  dispersed  throughout  the 
entire  vitreous  body.  If  the  fundus  of  the  eye 
reflected  light  regularly,  "  it  would  have  precisely 
the  action  of  a  concave  mirror,  and  the  observer 
wiih_the  ophthalmoscope  would  see  only  luminous 
reflection,  or  floating  images  of  his  lamp  and  his 
instrument,  but  not  the  vessels  of  the  retina,  the 
surface  of  the  nerve,  the  vascular  network  of  the 
choroid,  and  so  forth."  The  irregidarity  of  the  re- 
flection is  proved  also  by  the  fact  that,  in  an  eye 
in  which  two  excentric  artificial  pupils  had  been 
made,  or  in  which  partial  irideremia  was  present, 
when  the  fundus  was  illuminated  through  one 
opening  only,  the  reflected  light  returned  equally 
and  in  the  same  quantity  through  both  ;  and 
through  both  the  colours  and  objects  of  the  interior 
were  perceptible.  (Businelli.) 

There  is,  moreover,  still  further  evidence  afforded 
by  pathological  conditions  known  to  the  earliest 
oculists,  such  as  separation  of  the  retina  from  the 
choroid  by  serous  eflusion,  or  cat's-eye  amaurosis, 
as  well  as  by  albinoes,  in  whom  the  iris  is  trans- 
lucent. The  brightness  of  the  interior  of  ulbinotic 
eyes  depends  entirely  upon  the  light  diffused  over 
every  portion  of  the  retina  firom  the  illtiminated 
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iris,  and  nnt  at  all  upon  a  more  abundant  reflection, 
in  consequence  of  the  deficiency  of  pigment,  of  the 
rays  enterine  through  the  pupil.  It  has  been 
shown  hy  Bonders,  that  such  eyes  present  the 
ordinary  complete  darkness  of  the  interinr,  as  soon 
as  they  are  protected  by  a  screen  having  a  small 
circular  opening,  through  which  light  is  admitted 
to  the  pupil  Hlone,  the  general  surface  of  the  iris 
being  in  shadow. 

Lastly.  Helmlioltz  lias  suggested  the  experi- 
mental proof  fi.irnislied  by  taking  "a  small  camera 
obscura  (for  exnmple,  an  artificial  eye)  well  black- 
ened within,  and  having  an  opaque  white  surface, 
such  as  a  piece  of  thiik  drawing  paper,  placed 
in  the  po>itii>n  to  receive  the  image.  The  eye- 
piece of  a  microscope,  with  the  drawing-paper 
substituted  for  the  ocular  glass,  will  usually 
answer  tlie  desired  purpose,  as  its  tube  mostly 
corresponds  exactly  with  the  focal  length  of  its 
objective.  It  follows  that  this  objective  will  form 
upon  the  white  paper  clear  images  of  surrounding 
objects  ;  and  yet,  if  we  attempt  to  look  through 
the  objective,  the  interior  of  the  tube  will  appear 
absohitfly  dark.  We  have  in  this  an  apparatus 
analogous  to  the  eye,  the  objectis'e  representing 
the  cornea  and  crystalline  lens,  and  the  white 
paper  representing  the  retina  ;  and  we  find  in  it 
the  same  complete  interior  darkness  as  in  the  eye 
itself,  so  long  as  the  paper  is  accurately  placed  to 
receive  clear  images  of  external  objects.  But  if 
the  objective  be  removed  from  the  tube,  or  if  its 
distance  from  the  paper  be  considerably  varied, 
the  bright  whiteness  of  the  latter  becomes  imme- 
diately visible  to  the  spectator." 

Of  the  light  reflected  from  the  ocular  back- 
ground, a  portion  returns  through  the  dioptric 
media,  and  passes  out  of  the  eye.  But,  in  conse- 
quence of  the  action  of  the  refracting  apparatus, 
and  especially  of  the  cornea  and  crystalline  lens, 
the  incident  aiid  emergent  luminous  cones  coincide 
precisely  ;  insomuch  that,  if  the  eye  be  exactly 
accommodated  for  any  luminous  point,  the  rays 
leaving  the  organ  will  return  to  and  be  again 
united  in  that  point  itself.  The  object  and  its 
retinal  image  are  in  the  position  of  conjugate  foci, 
and  the  rays  proceeding  from  either  focus  are 
remitted  in  the  other  ;  so  that  every  ray  in  its 
exit  from  the  eye  follows  precisely  the  same  course 
as  in  its  entrance,  and  the  image  of  the  retinal 
image  is  formed  only  at  the  luminous  object  point. 
In  order  to  perceive  the  returning  rays,  it  is 
evident  that  the  eye  of  the  spectator  must  be  in- 
terposed between  the  source  of  light  and  the  eye 
that  is  illumiiuvted,  which  cannot  be  done  without 
cutting  off  the  illumination  from  the  latter. 

It  is  just  as  little  possible  to  perceive  light  from 
ihe  eye  of  another  person  when  the  latter  is  exactl  v 
accommodated  for  the  pupil  of  the  observer.  For, 
under  these  circumstances,  a  perfectly  dark  image 
of  the  pupil  of  the  observer  will  be  formed  on  the 
retina  of  the  eye  that  is  observed.  Conversely,  the 
dioptric  media  of  the  latter  will  return  an  image  ol 
this  dark  pmiion  of  the  retina  to  the  former,  and 
the  observer  will,  therefore,  see  nothing  but  the 
reflection  of  his  own  dark  pupil. 

Under  certain  conditions,  however,  vre  may  see 
the  fundus  of  the  human  eye  shine  with  a  reddish 
lustre.  This  is  the  case,  if  light,  say  from  a  lamp, 
is  leflected  with  a  glass  plate  into  the  observed 
eye  ;  part  of  the  light  returns  to  the  glass  plate 
and  is  reflected  back  to  the  lamp  ;  part  passes 


through  the  glass  plate  and  cnmes  to  a  focus 
behind  it.  If  we  place  our  eye  behind  the  gJass 
plate  into  the  course  of  the  rays  returning  through 
it  from  the  eye,  we  see  the  pupil  of  the  observed 
eye  shine. 

Alter  this  principle  was  announced  by  Von 
Erlach,  Professor  H.  Helmholtz,  then  of  Konigs- 
i)erg,  and  since  of  Heidelberg,  was  the  first  to  dis- 
cover the  reason  why  the  retina  was  not  distinctly 
seen,  and  to  find  the  means  of  rendering  it  visible. 
The  problem  was  threefold  :  the  observed  eye 
must  be  sufficiently  illuminated,  the  eye  of  the 
observer  must  be  placed  in  the  direction  of  the 
emerging  rays,  and  these  must  themselves  be 
changed  from  their  convergence,  and  Trendered 
divergent  or  parallel.  The  solution  ot  the  main 
difficulty  was  obtained,  when  in  a  darkened  cham- 
ber the  light  of  a  lamp  was  allowed  to  fall  on  a 
well  polished  plate  of  glass  in  such  a  manner,  that 
the  rays  reflfcted  therefrom  entered  the  eye  to  be 
observed.  The  observer  placed  himself  on  the 
iithi  r  side  of  the  glass  plate,  and  made  the  con- 
vergent rays  divergent  by  a  concave  lens. 

The  combination  of  such  an  illuminating  appara- 
tus with  suitable  lenses  forms  an  instnunent  by 
which  it  is  possihle  clearly  to  see  and  examine  the 
details  of  the  background  of  the  eve  of  another 
person.  To  this  instrument  Helmholtz  gave  the 
name  of  "  Eye-mirror,"  or  "  Ophthalmoscope." 

Oplithalmoscdpes,  loith  reflectors  formed  hy  paral- 
lel surfaces  of  glass.  Helmholtz' s  Oi'Mhalmo- 
scope. — This  instrument  consists  of  reflecting  glass 
plates,  which  form  the  hypoihenuse  of  a  prismatic 
box,  the  section  of  which  is  a  right-angled  triangle. 
The  other  surfaces  of  this  hollow  prism  are  com- 
posed of  metal,  and  in  order  that  fhej'  may 
absorb  light  as  completely  as  possible  they  are 
lined  with  black  velvet.  The  smaller  of  the  two 
sides  that  contain  the  right  angle  is  so  connected 
with  the  basis  of  the  instrument  that  it  can  turn 
freely  on  its  optical  axis  ;  and  it  has  an  opening 
corresponding  to  this  axis.  The  glass  plates  are 
held  together  by  a  rectangular  frame,  which  is 
secured  by  screws  to  the  prismatic  bo.x.  In  order, 
with  the  unsilvered  mirror,  to  reflect  half  of  the 
incident  rays,  we  may  employ  either  a  single 
plate  of  glass,  or  a  greater  number,  lying  super- 
imposed upon  one  another.  The  necessary  angle 
of  incidence  of  the  rays  to  be  reflected  is,  for  one 
plate  70°,  for  three  plates  60°,  and  for  four 
plates  56°. 

In  the  metallic  framework  of  the  instrument  is 
an  axis,  on  which  two  discs  revolve,  termed  Re- 
koss's  discs,  each  of  which  has  five  openings,  and 
in  eight  out  of  the  ten  are  placed  a  series  of  con- 
cave lenses,  of  from  6"  to  13"  focal  length,  the  other 
two  openings  being  empty.  By  turning  the  discs 
these  openings  can  be  brought  one  after  another 
into  the  optical  axis  of  the  instrument,  so  that  the 
observer,  applying  his  eye  to  a  basin-shaped  eye- 
piece, may  lonk  through  any  of  them,  and  also 
through  the  glass  plates.  In  order  that  the  discs 
may  not  change  their  position,  they  have  indenta- 
tions on  their  margins  to  receive  the  ends  of  two 
springs.  . 

In  using  this  Ophthalmoscope  the  observer  sits 
close  in  front  of  the  patient,  and  places  at  his  side 
a  brightly  burning  lamp.  An  opaque  screen  js 
then  so  arranged  that  it  shades  the  face  of  the 
patient.  The  observer  first  brings  the  mirror 
nearly  into  its  right  position  before  the  patient's 


face,  and  so  manoeuvres  it  that  the  plates  of  glass 
throw  their  bright  reflection  into  the  eye  to  be 
examined;  upon  which,  looking  through  the  in- 
strument, he  will  see  the  retiun  shine  with  a  red 
glow,  ir  he  be  unable  tn  accommodate  his  eye 
lor  the  vision  of  iiiie  details,  he  must  turn  one  of 
the  discs  with  the  forefinger  of  the  hand  that 
holds  the  instrument,  until  he  has  found  the  ne- 
cessary concave  lens.  If  the  illuminalion  of  the 
retina  should  disappear,  the  observer  looks  for  the 
bright  reflection  from  the  glass  plates  upon  the  face 
of  the  patient,  and  guides  this  reflection  back 
again  into  the  eye. 

The  advantages  of  this  Ophthalmoscope  are,  that 
it  allows  us  to  observe  exiiotly  the  position  of  the 
retinal  image  of  the  flame,  and  the  changes  of 
this  image  in  accommodation  for  nearer  or  farther 
distance;  and  also  that  a  healthy  eye  can  bear  its 
illumination  for  hours  without  becoming  inflamed 
or  blinded.  The  disadvantages  are,  comparatively 
feeble  illumination  of  the  fundus  oculi,  and  dis- 
turbing reflection  from  the  cornea,  which  last 
objection  is  diminished  as  much  as  possible  by 
polarization  of  the  light  by  means  of  four  plates  of 
glass. 

The  instrument  is  chiefly  useful,  however,  in 
physiological  observations  and  experiments  ;  in 
surgical  examinations,  where  a  larger  field  of 
visii.n  and  good  definition  with  less  magnifying 
power  are  mostly  required,  the  perforated  mirror 
with  a  convex  lens  is  found  to  deserve  the 
preference. 

The  Ophtlialmoscope  of  Follin  is  essentially  the 
instrument  of  Helraholtz,  rendered  stationary,  and 
with  the  addition  of  a  convex  lens,  which,  placed 
near  the  lamp,  throws  divergent  light  upon  the 
reflectinn  plates. 

The  instrument  consists  of  the  following  parts : 
the  apparatus  of  Helmholtz  with  its  reflecting 
glass  plates,  is  connected  to  a  wooden  pillar  by 
means  of  a  hinge,  which  permits  of  revolution 
about  its  vertical  axis.  The  concave  lenses  neces- 
sary as  ocular  glasses  are  secured  in  a  frame, 
movable  on  its  horizontal  axis.  The  stand  bears 
also  a  slender  arm,  on  the  end  of  which  the  light 
together  with  its  chimney  glass  are  fastened.  This 
arm  carries  also  a  bi-convex  lens,  placed  between 
the  light  and  the  instrument,  which  slides  back- 
wards and  forwards. 

The  addition  of  a  convex  lens  as  an  illuminat- 
ing glass  is  unquestionably  an  improvement  on 
Helmholtz's  instrument,  but  is  not  a  contrivance  of 
Follin's,  Helmholtz  having  first  suggested  it  him- 
self The  setting  up  of  the  lens  in  the  vicinity  of 
the  flame  is  of  little  advantage,  since  in  practice, 
the  mirror  being  made  dependent  upon  the  line  of 
direction  of  the  rays,  its  mobility  is  hindered,  and 
moreover,  the  variations  of  the  focus  of  the  rays 
that  are  necessary  for  the  determination  of  dif 
ferent  depths  in  the  eye  are  rendered  impossible. 

Helmltoltz's  "  Simplest  Ophthalmoscope." — The 
surgeon  and  the  patient  seat  themselves  in 
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darkened  chamber,  with  a  table  so  placed  as  to  in- 
terpose a  corner  between  them,  and  with  their 
faces  about  a  foot  asunder.  If  the  right  eye  is  to 
be  examined,  the  table  must  be  to  the  left  of  the 
observer,  who  places  upon  it  a  lighted  candle  at 
the  level  of  the  eyes,  near  to  himself,  and  inter- 
poses a  screen  between  his  eye  and  the  flame.  The 
patient  is  then  directed  to  look  through  the  clearest 
part  of  the  flame  at  some  imaginary  point  in  the 


distance  of  the  room  and  behind  the  observer,  who 
hnuself  looks  in  a  direction  close  to  the  edee  of  the 
screen,  and  sees  the  observed  eye  illuminated,  and 
the  more  strongly,  the  nearer  his  line  of  bIsIu  an- 
proiiches  to  the  margin  of  the  flame.    In  blue  and 
myopic  eyes  the  illumination  is  stronger  than  in 
brown  and  normal  eyes,  but  in  these  it  is  recog- 
nisable.   As  soon  as  the  surgeon  has  found  the 
beat  position  of  his   eye  for  the  observation, 
he  interposes   a  convex  lens  of  J"  or  2"  focal 
length  and  half  an  inch  diameter,  and  holds  it 
close  before  the  patient's  eye.    He  then  sees  the 
iris  and  pupil  slightly  marjnitied,  and  is  guided  by 
the  outer  parts  of  the  eye  to  place  the  lens  with- 
out difficulty  before  the  pupil,  so  that  the  red 
field  of  the  fundus  oculi  becomes  larger  and  larger 
until  it  overspreads  the  whole  surface  of  the 
lens.    The  observer  will  then  usually  obtain  a  clear 
image  of  the  retinal  vessels,  as  distinct  stronoly 
marked  red  lines;  but,  if  he  should  not  see  them 
clearly,  he  must  remember  that  this  image  is  not 
formed  on  tlie  surface  of  the  lens,  but  nearer  to 
himself,  and  that  he  must  therefore  accommodate 
his  eye  for  vision  at  such  a  nearer  distance  as 
the  position  of  the  lens  may  indicate.    When  the 
two  eyes  are  )2"  apart,  the  observer  will  have 
the  image  about  8"  or  9"  in  front  of  him,  and 
therefore  at  a  convenient  distance  fornormal  vision; 
but,  if  he  be  either  near-sighted  or  presbvopic,  he 
will  require  the  further  aid  of  the  same  glass  that 
he  IS  accustomed  to  use  for  reading. 

The  experimental  instnment  employed  hij  Mr. 
Laurence  consists  of  a  horizontal  stem  about  a  foot 
long,  supported  by  an  upright  stand.    Two  small 
uprights  slide  in  a  groove  on  the  upper  surface  of 
the  stem,  and  carry,  one  a  convex  lens  of  2" 
focal  distance,  the  other  a  small  square  of  plate 
glass,  both  so  arranged  as  to  turn  upon  their  ver- 
tical axes.    The  light  is  furnished  by  an  Argand 
burner  surrounded  by  an  opaque  chimney  with  a 
single  small  opening,  and  the  place  of  examina- 
tion  IS   otherwise   completely  darkened.  The 
patient  is  placed  about  three  feet  from  the  lamp 
the  convex  lens  about  2"  from  the  cornea,  and 
the  glass  plate  about  4"  from  the  lens.  The 
eye,  the  lens,  the  plate  glass,  and  the  flame,  must 
all  of  course  be  perfectly  on  the  same  level,  and 
their  centres  must  be  in  the  same  straight  line. 
More  recently,  Mr.  Laurence  has  modified  his 
instrument  in  the  following  way.   He  illuminates 
the  eye  by  a  lantern  having  only  one  opening  for 
the  exit  of  light,  and  places  in  this  opening  a 
convex  lens  of  such  power  that  the  flame  is  in  its 
principal  focus.     By  this  arrangement  the  rays 
proceeding  from  the  lantern  are  rendered  parallel 
They  pass  through    the  plate  of  glass  to  reach" 
the    eye,   and     under  ordinary  circumstances, 
will  retain  their  parallelism  on  their  backward 
course.    The  bi-convex  lens  is  then  placed,  not 
between  the  plate  and  the  eve  observed,  but  be- 
tween the  plate  and  the  spectator,  so  as  to  unite 
the  rays  into  nn  actual  image  after  they  have 
undergone  reflection,   instead  of  before.  The 
image  thus  formed  may  bo  magnified  by  a  second 
lens,  and  Mr.  Laurence  unites  the  two  in  a  tube 
which  thus  resembles  an  astronomical  telescope  and 
levelled  at  the  reflecting  plate.     Mr.  Laurence 
proposes  to  convert  this  tube  into  a  terrestrial 
telescope  by  the  addition  of  an  erecting  eye-piece. 

ITomoccutriu  Opldkalmoscopcs.—  TlieOphthalmo'. 
scope  of  Rucie.-A  pillar  rising  from  u  round 
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wooden  foot,  has  in  its  axis  a  cylindrical  wooden 
rod,  sliding  up  and  down,  and  retained  at  any 
desired  height  by  a  spring  on  its  lower  end.  To 
the  top  of  this  rod  is  secured  a  brass  semicircle, 
which  may  thus  be  raised  or  depressed,  turned 
right  or  left,  at  pleasure.  A  concave  mirror,  of 
about  3  Paris  inches  diameter,  and  10"  focal 
length,  -with  a  central  perforation,  is  attached 
to  the  semicircle  by  screws,  so  that  it  may  turn 
•upon  its  own  horizontal  axis.  Halfway  up  the 
pillar  are  two  wooden  rings,  turning  freely. 
Each  ring  carries  an  arm  projecting  horizontally. 
One  arm  supports  a  blackened  screen,  the  other  is 
graduated  in  12  Paris  inches,  and  supports  two 
vertical  pillars,  made  to  slide  backwards  and  for- 
wards. These  contain  small  rods,  sliding  up  and 
down,  furnished  with  springs,  and  carrying  the 
necessary  concave  or  convex  lenses. 

To  use  this  instrument,  it  is  placed  upon  a  small 
table  in  front  of  the  patient,  whose  pupil  has  first 
been  dilated  by  atropia,  and  who  sits  upon  a  stool 
in  a  darkened  chamber.  Upon  a  table  near  him, 
but  on  the  contrary  side  to  the  eye  that  is  to  be 
examined,  stands  a  lamp  that  can  be  raised  or 
lowered.  The  perforation  of  the  mirror,  the  axis 
of  the  dioptric  lens,  and  the  flame  of  the  lamp, 
must  all  be  on  the  same  level  as  the  eye.  While 
the  patient  looks  at  the  lens  nearest  to  him,  placed 
at  a  suitable  distance,  the  observer  directs  the 
light,  reflected  from  the  mirror,  into  the  eye;  and 
then,  sitting  behind  the  screen,  looks  through  the 
perforation.  If  it  be  desired,  by  means  of  the 
formation  of  a  dispersion  circle  on  the  retina,  to 
include  a  larger  portion  within  the  field,  the  lamp 
roust  be  moved  forwards  or  backwards  ;  and  if  it 
be  desired  to  diminish  the  illumination,  a  third  or 
a  half  of  the  mirror  may  be  covered  by  the  screen. 

For  examination  of  a  vertical,  erect  image,  it  is 
necessary  to  place  in  the  vertical  pillar  farthest 
from  the  concave  mirror,  a  concave  lens  of  from 
8"  to  9"  focal  length.  This  should  be  distant 
from  1"  to  3"  from  a  short-sighted  and  from 
3"  to  6"  from  a  far-sighted  eye,  but  by  sliding 
it  backwards  and  forwards  the  exact  distance 
required  by  the  accommodation  of  any  particular 
eye  may  be  found.  A  short-sighted  observer 
must  use  his  accustomed  spectacle  glass.  The 
inspection  of  the  erect  image  is  more  especially 
useful  in  order  to  examine  in  detail  the  objects 
of  the  fundus  oculi,  and  to  determine  their 
peculiar  colours,  as  well  as  the  transparency  of  the 
whole  refracting  media. 

For  examination  of  an  actual  inverted  image,  it 
is  necessary  to  substitute  a  convex  for  the  concave 
lens.    If  the  vertical  pillar,  instead  of  carrying  a 
concave,  carries  a  convex  lens  of    about  1" 
focal  length,  the  observer  will  obtain,  when  this 
lens  is  distant  9"  or  10"  from  his  own  eye,  and 
about  1"  from  the  eye  of  the  patient,  an  in- 
verted picture  of  the  retina,  magnified  from  2  to 
3   diameters,  and  showing  the  finest  branches  of 
the  central  vessels,  small  aneurisms,  extravasations, 
and  so  forth.    If  two  convex  lenses  be  used,  the 
first  of  lA"  about  1"  from  the  eye  of  the  patient, 
the  Becond  of  U"  about  61"  distant  ;  this  combi- 
nation will  alTord  an  inveited  image  about  three 
times  magnified,  but  apparently  filling  a  larger  field 
than  the  former.  The  {innoynnce  of  reflected  mirror 
images  may  be  removed  by  turning  the  lenses  on 
their  vertical  axes,  so  that  they  stand  somewhat 
obliquely  to  the  optical  axis  of  the  eye.  An 


image  magnified  nine  or  ten  times,  is  afforded  by 
two  convex  lenses,  one  of  1^"  focal  length, 
the  other  of  3",  the  first  about  2",  the  second 
about  6"  from  the  eye  of  the  patient  ;  but  the 
steadiness  of  the  eye  required  by  this  combina- 
tion can  seldom  be  obtained, 

Thesmaller  OpJdJialmoscopeof  Ruele.—TooW\Ai& 
the  somewhat  difficult  management  of  this  Oph- 
thalmoscope, and  to  do  away  with  the  necessity 
of  having  the  patient's  head  supported  by  an  as- 
sistant,  Ruete  has  constructed  a  smaller,  portable 
instrument,  of  which  the  following  is  a  description: 
A  small,  centrally-perforated,  concave  mirror  (of 
li"  diameter,  and   4"  to  6";  focal  length),  is 
at'tached  by  a  hinge-joint  to  a  brass  staff,  like,  but 
larger  than,  that  of  Coccius'  ophthalmoscope.  Be- 
hind the  mirror  is  a  spring  clip  to  contain  ocular 
lenses.    Immediately  below  the  hinge  the  staff 
carries  a  longer  rod,  divided  into  six  or  eight 
joints,  sliding  backwards  and  forwards,  one  upon 
another.    At  the  farther  end  of  this  is  a  spring 
ring  to  carry  concave  or  convex  lenses.  Above  the 
handle  is  a  cross-bar  which  carries  a  pasteboard 
screen  on  a  short  stem.    -This  instrument  gives 
very  good  images,  but,  in  consequence  of  the  length 
of  the  handle  and  arms,  its  management  and  its 
application  to  the  eye  of  the  patient  are  some- 
times difficult. 

The  OphiMmoscope  of  Anagnostalcis.  —  This 
instrument  consists  of  a  small,  round,  concave 
mirror,  5  centimetres  in  diameter,  having  a  focal 
length  of  4i".  Its  silvered  surface  is  protected 
by  a  blackened  plate  of  copper.  The  centre  of  the 
mirror  is  perforated,  the  opening  having  a  diameter 
of  4  millimetres.  For  convenience  in  use,  the 
mirror  is  attached  to  a  short  handle.  The  manner 
of  using  is  the  same  as  for  other  ophthalmoscopes. 

The  Ophthalmoscope  of  Ulrich  consists  of  two 
tubes,  blackened  within,  and  united  at  an  angle  of 
about  40°;  one  of  them  enclosing  the  mirror  and 
lenses,  the  other  admitting  the  light  to  the  first. 
The  length  of  the  first  tube,  which  Ulrich  calls  the 
"ocular,  or  observer's  tube,"  is  about  5",  its 
diameter  1"  8"'.  The  second,  or  "  light  tube" 
has  a  smaller  diameter,  and  on  its  hinder 
maroin  a  length  of  about  2",  greater  length  being 
foib[dden  by  the  necessity  of  keeping  the  source 
of  light  away  from  the  patient's  head.  One  end  of 
the  tube  is  provided  with  an  opening  half-an-inch 
in  width,  adapted  to  the  eye  of  the  observer  ;  the 
other  end  is  open  in  its  whole  diameter,  and  in- 
closes the  eye  of  the  patient.  Both  are  finished  by 
proper  margins.  The  free  end  of  the  second  tube 
has  a  screen  that  shuts  off  side  light  from  the  ob- 
server, and  acts  also  as  a  cover  for  the  tube  itselt. 
The  source  of  light  can  either  stand  alone  at  a 
distance,  or  be  attached  to  the  instrument  itself; 
the  light  being  held  in  a  ring  turning  on  a  hori- 
zontal axis.  This  ring  is  furnished  with  a  screen 
to  cut  off  rays  from  the  head  of  the  patient. 

In  the  ocular  tube,  close  to  the  opening  for  the 
observer,  is  a  small  concave  mirror  of  "  8 
diameter,  H'"  central  perforation,  and  3'  focal 
leuKth,  and  two  convex  lenses  ;  one  of  tlieni 
being  close  to  the  opening  for  the  eye  of  the  patienf 
Tiie  mirror  is  set  obliquely  across  the  t»'";=° 
its  incident  and  reflected  rays  «"-ef  H  L  e 
axes  of  the  two  tubes  respectively.  Its  distance 
from  the  opening  of  the  ocular  tube  is  about  4" 
De hind  the  niirror,  separated  from  it  by  a  perfo- 
rat  d  diaphragm,  is  the  4i"  ocular  lens,  fixed  m 
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,1  movable '  sliding  tube  or  ej'e-piece.  The  1" 
.  biect  glass  is  placed  in  front  of  the  mirror,  and 
has  attached  to  its  setting  a  rod  fastened  to  a 
button  and  a  screw,  which  passes  through  a  slit  in 
tlie  side  of  the  ocular  tube,  so  that  the  object  glass 
■  an  be  moved  to  and  fro,  and  fixed  at  any  point. 
I'he  ocular  tube  is  also  furnished  with  a  draw 
tube,  wliich  serves  to  steady  the  apparatus  upon 
the  eye  of  the  patient,  and  also  to  retain  the  eye  in 
any  desired  position. 

To  use  this  instrumentit  is  held  in  the  left  hand 
for  examination  of  the  left  eye,  and  vice  versa  ; 
while  the  free  hand  regulates  the  positions  of  the 
object  lens  and  of  the  draw  tube.  With  clear 
vision  at  a  distance  of  9",  no  elongation  by 
means  of  the  draw  tube  is  required,  but  only 
movement  of  the  object  lens  to  the  extent  of  ^" 
or  A".  In  presbyopia,  the  tube  must  be  lengthened 
^"  or  ;  and  in  myopia  it  may  be  necessary 
to  move  the  object  lens  as  much  as  1",  and  to 
substitute  a  weaker  ocular  (a  bi-convex  of  6") 
for  the  one  ordinarily  employed. 

For  examination  of  the  cornea,  iris,  or  lens  the 
ocular  is  removed  by  withdrawing  the  tube  in 
which  it  is  set  ;  thus  reducing  the  instrument  to  a 
simple  magnifying  glass.  This  ophthalmoscope 
can  also  be  employed  in  daylight. 

Its  advantages  for  examination  of  the  inverted 
image  only  are  these :  That  the  whole  of  the 
necessary  apparatus  is  united  in  a  portable  form  ; 
and  that  the  tube,  by  totally  excluding  side  light, 
facilitates  the  perception  of  aerial  images. 

They  are  much  out-weighed  by  the  disadvantages 
of  having  the  source  of  light  united  to  the  instru- 
ment; of  having  the  object  lens  with  its  axis 
straight,  so  as  to  transmit  reflected  mirror  images ; 
and  of  having  the  mirror  stationary. 

The  Ophthalmoscope  of  Slelhuag  Von  Carton. — 
It  consists  of  a  concave  mirror,  having  a  focal 
distance  of  some  inches,  perforated  through  the 
middle,  and  attached  by  a  joint  at  its  edge  to  a 
handle.  By  this  joint  the  mirror  can  be  set  in  any 
required  direction.  Behind  is  a  Rekoss's  disc 
with  its  axis  of  rotation  eccentric  to  the  mirror,  so 
that,  by  turning  the  disc,  any  one  of  its  marginal 
holes  containing  lenses  can  be  brought  opposite  to 
the  mirror  opening. 

The  Ophthalmoscope  of  Hasner  consists  of  a 
brass  tube,  in  which  a  second  tube  slides  freely, 
and  is  capable  of  being  fixed  in  any  position  by  a 
screw,  which  projects  through  a  slit  in  the  outer 
tube.  A  perforated  glass  concave  mirror  of  7" 
focal  length,  set  in  a  metal  back,  is  suspended  by 
screws  at  the  free  end  of  the  tube,  and  can  turn 
upon  these  screws  as  on  its  axis.  It  receives  the 
light  from  a  lamp  through  an  opening  in  the  side 
of  the  tube.  At  the  free  end  of  the  second  tube 
a  two-inch  convex  lens,  set  in  a  metal  ring,  is 
suspended  by  the  screws  in  the  same  manner  as 
the  mirror.  Behind  the  mirror  is  a  spring  clip, 
united  to  the  tube  by  a  joint,  and  capable  of  being 
set  at  any  desired  obliquity.  The  distance  of  the 
lens  from  the  opening  in  the  mirror  is  shown  in 
Paris  inches  by  a  graduated  scale,  and  may  be  in- 
creased to  8". 

In  Hse  the  observer  holds  the  screws  by  which 
the  two-inch  convex  lens  is  suspended  with  the 
thumb  and  index  finger  of  one  hand,  the  remaining 
fingers  of  which  rest  upon  the  cheek  or  forehead  of 
the  patient,  and  maintain  the  end  of  the  instrument 
at  a  distance  o/  from  Ij-"  to  li"  from  his  eye. 


By  means  of  the  screws' the  necessary  obliquity  is 
given  to  the  lens,  so  as  to  displace  laterally  the 
reflected  images  of  the  mirror.  The  ocular  tube  is 
held  by  the  screws  with  the  thumb  and  forefinger 
of  the  other  hand,  the  side  opening  is  turned 
towards  a  lamp  suitably  placed,  andj  by  means  of 
the  screws  such  a  direction  is  given  to  the  mirror 
that  the.rays  falling  upon  it  are  reflected  down  the 
axis  of  the  tube  into  the  eye  of  the  patient.  When 
this  is  illuminated,  the  details  of  the  fundus  oculi 
may  be  brought  into  view  by  sliding  the  tubes. 
For  ordinary  cases  a  single  convex  lens  will  be 
sufficient,  but  in  high  degrees  of  presbyopia  it  may 
be  necessary  to  place  a  second,  of  15"  or  20" 
focal  length,  into  the  spring  clip.  The  same  may 
also  be  done  in  order  to  obtain  a  more  highly 
magnified  image. 

Professor  Ryba  makes  the  spring  clip  much 
smaller,  and  connects  it  by  a  twice-jointed  stem  to 
the  edge  of  the  metal  plate  behind  the  mirror.  By 
this  arrangement  the  ocular  lens  can  be  accurately 
applied  to  the  central  peribration  of  the  mirror  in 
any  oblique  direction  of  the  latter,  and  in  any 
direction  of  the  axis  of  the  tube. 

The  merits  of  this  instrument  are  (1)  Being  com- 
posed of  solid  metal  it  occupies  little  room  and  is  very 
portable.  (2)  The  inverted  image  of  the  retina  is 
easily  found,  because  the  tubes  slide  freely,  and  be- 
cause their  considerable  diameter  renders  it  unneces- 
sary to  look  exactly  in  the  line  of  their  axis.  (.'J) 
Its  connection  virith  the  patient  by  the  hands  of  the 
observer  keeps  it  steady  in  its  place.  (4)  The 
mobility  of  the  mirror  renders  it  easy  to  give  any 
direction  to  the  instrument  without  altering  the 
position  of  the  flame.  (5)  The  reflected  images  of 
the  object-lens  are  readily  set  aside  by  shifting  it. 
(6)  The  retinal  image  contained  within  a  blackened 
tube,  from  which  all  side  light  is  excluded,  ap- 
pears much  more  clearly  than  when  formed  in  the 
open  air.  (7)  The  clip  behind  the  mirror  facilitates 
the  application  and  removal  of  ocular  lenses.  (8) 
By  the  graduation  of  the  tube  the  distance  of  the 
observing  eye  from  the  convex  lens  can  be  read 
ofl^,  and  in  known  vision  of  the  observer,  and  with 
the  lens  at  a  constant  distance  from  the  patient,  tlia 
refraction  of  the  latter  can  be  determined,  ap- 
proximatively  at  least,  by  a  comparison  of  difl:erent 
observations. 

The  Ophthalmoscope  of  Williams. — This  instru- 
ment consists  of  two  small  concave  mirrors,  having 
a  focal  length  corresponding  to  the  distance  at 
which  the  observer  sees  small  objects  clearly.  They 
are  set  in  a  spectacle  frame  in  such  a  manner  as  to 
turn  on  vertical  axes,  and  this  frame  being  worn 
by  the  observer,  the  light  from  a  side  lamp  is 
directed  into  the  eye  observed.  The  advantage  of 
having  both  hands  at  liberty,  claimed  by  Williams, 
is  far  overbalanced  by  the  evils  of  diflicult  adjust- 
ment and  uncertain  fixation. 

The  Ophthalmoscope  of  Desmarres  consists  of  a 
concave  mirror  4  centimetres  in  diameters,  and  of 
7"  focal  length,  witli  two  parallel  holes  for  the 
observer,  according  as  ho  may  examine  tho  right 
or  tho  left  eye.  An  ocular  lens  of  1  J"  is  fixed  to 
an  opening  in  the  handle  of  the  mirror,  and  can  bo 
applied  to  either  of  the  perforations. 

Another  instrument  likewise  used  by  Desmarres, 
consists  of  two  concave  mirrors,  united  together 
back  to  back.  The  two  mirrors  have  different 
foci,  one  at  12,  the  other  at  9  centimetres.  In- 
stead of  a  central  opening  there  is  in  each  mirror  n 
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small  one  near  the  margin.  The  whole  instrument, 
togeiliL-i  with  a  convex  lens,  is  mounted  in  a 
tortoise-shell  frame. 

The  Ophthalmoscope  of  Heijf elder. — This  con- 
sists of  a  small  concave  mirror,  the  size  of  an 
English  florin,  having  a  movable  handle  of 
blackened  wood.  In  the  centre  the  metal  covering 
of  the  mirror  has  a  circular  perforation  two  lines 
in  diameter,  the  glass  itself  remaining  entire.  The 
concave  and  convex  lenses  may  be  inserted  in  a 
movable  black  ring,  that  may  either  be  attached 
to  a  second  wooden  handle  and  used  by  tlie  free 
hand,  ov,  more  conveniently,  may  be  fixed  to  a 
small  cross-piece  of  brass  on  tlie  mirror,  and  thus 
placed  at  a  distance  of  from  I"  to  2",  either 
before  or  behind  it.  In  this  arrangement  the 
wliole  apparatus  is  managed  by  one  hand,  and  the 
other  is  left  at  liberty  to  steady  the  head  of  the 
patient. 

The  Ophthalmoscope  of  Soleil,  according  to  the 
description  furnished  by  Dr.  Castor.ini,  precisely 
resembles  in  appearance  a  botanical  lens.  It 
consists  of  a  common  centially-perfurated  concave 
mirror,  of  20  centimetres  focal  distance,  and  32 
millimetres  diametcr,of  a  bi-convex  lens  of  55  milli- 
metres foial  distance,  and  of  a  handle.  When 
closed,  it  is  8  centimetres  in  length,  4  in  breadth, 
and  18  millimetres  in  thickness. 

The  Ophthalmoscope  of  Cusco  consists  of  a 
hollow  upright  stfm  of  wood  10''  in  height,  and 
furnished  with  a  screw  by  which  it  can  be 
fastened  to  the  edge  of  a  table.  In  this  stem  a 
wooden  pillar  slides  np  and  down,  and  is  retained 
in  any  desired  position  by  a  spring  at  its  lower 
extremity.  Its  upper  end  is  united  by  a  simple 
joint  to  a  brass  ring,  which  is  lined  with  cloth,  and 
carries  a  movable  wooden  tube.  This  again  con- 
tains a  sliding  stem,  and  carries  a  brass  ring  with 
ii  jointed  brass  rod  terminiited  by  a  little  knob. 
Itcarries  also  a  concave  mirror,  supported  by_  a 
brass  semicircle,  and  turning  in  the  tube  on  its 
vertical  axis.  The  stem  also  supports  in  the  same 
manner  a  lens.  The  focal  length  of  the  mirror  is 
8",  and  that  of  the  lens  is  2". 

The  Ophthalmoscope  of  J'dger.—ln  order  to 
unite  inone  apparatus  theadvantagesof  Helmholtz's, 
Ruete's,  and  other  ophthalmoscopes,  Ja^er  has 
constructed  an  apparently  complicated  instrument, 
the  description  of  which  belongs  to  this  place, 
since  it  is  chiefly  used  with  a  concave  mirror. 

It  consists  (1)  of  a  short  tube  which  turns  on 
its  axis  in  a  ring  attached  to  a  handle.  The  tube 
at  its  anterior  extremity  is  sloped  off  at  an  angle 
■of  60°,  and  has  two  opposite  slits  for  the  reception 
of  the  trunnions  of  a  mirror.  Outside  the  tube 
are  two  springs  corresponding  to  these  slits,  and 
serving  to  secure  the  mirror  in  its  position. 

Within  the  tube  is  a  diaphragm  with  a  central 
perforation,  one  centimetre  in  diameter.  At  the 
hinder  end  of  the  tube  is  a  sliding  ring,  also  with 
a  diaphragm  and  a  corresponding  perforation. 
This  ring  can  be  ea=ily  removed  and  replaced,  and 
serves  to  hold  a  lens  between  the  two  diaphragms. 
'  (2)  Of  a  concave  mirror  of  7"  or  -1"  focal  length, 
fixed  in  a  metal  ring  with  two  trunnione.and  pro- 
tected on  its  silvered  side  by  a  thin  metal  plate. 
The  latter  has  a  central  opening,  two  decimal  lines 
in  diameter,  and  the  mirror  itself  is  drilled  to  corre- 
spond. 

(3)  Of  a  metal  ring,  also  with  two  trunnions, 
and  holding  three  or  more  plates  of  plane  glass. 
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which  are  secured  by  a  second  ring  screwed  into 
the  first. 

(4)  Of  a  metal  tube,  of  which  the  broader  part 
is  made  to  slide  over  the  front  part  of  the  tube, 
the  slits  in  the  sides  of  the  tube  corresponding  to 
springs  and  receiving  them.  In  the  narrower  part 
this  tube  will  contain  either  a  single  bi-convex 
lens,  or  two  plano-cnnvex  lenses,  or  the  objective 
of  a  Briicke's  magnifier. 

(5)  Of  a  black  paper  disc  of  from  6"  to  12" 
in  diameter,  slit  to  the  centre  and  fastened  to  a 
metal  ring,  by  means  of  which  it  can  be  placed 
upon  the  ring  within  which  the  tube  turns,  the 
slit  corresponding  to  the  handle  of  the  instrument. 
The  lines  are  a  Vienna  inch  apart,  and  as  well  as 
the  numbers,  are  coloured  white. 

The  instrument  is  commonly  supplied  with 
eight  concaves,  Nos.  2,  3,  4,5,  6,  8,  10,  and  12, 
and  with  four  convex  lenses,  Nos.  2,  6,  8,  and 
12,  which  fit  into  the  hinder  end  of  the  tube. 

By  placing  the  ring  with  the  plane  glasses  into 
the  front  of  the  instrument,  we  obtain  Helm- 
holtz's Ophthalmoscope  by  substituting  the  con- 
cave mirror,  and  holding  a  strong  convex  lens 
No.  2  or  3,  before  the  eye  of  the  patient  we 
obtain  Bnete's,  and  by  placing  the  objective  tube 
in  its  position,  with  the  necessary  convex  or  con- 
cave glass  between  the  diaphragms,  the  instru- 
ment can  be  used  as  a  magnifier. 

To  use  this  ophthalmoscope,  the  observer  places 
himself  close  to  find  opposite  the  patient  in  a 
darkened  chamber^  with  their  eyes  at  the  same 
level,  and  with  the  patient's  eye  under  the  in- 
fluence of  atropia.  A  brightly  burning  lamp 
should  be  placed  upon  a  table,  from  4"  to  6" 
from  tlie  side  of  the  patient's  head,  and 
sufficiently  far  back  to  leave  the  eye  in  the  shade. 
The  mirror  being  fixed  in  its  slits,  and  the  tube 
rotated  until  the  trunnions  are  directed  upwards 
and  downwards,  parallel  to  the  handle,  the  oblique 
section  of  the  tube  is  turned  towards  the  light, 
and  the  instrument  is  held  upright,  close  to  the 
eye  of  the  observer,  in  such  a  direction  that  he, 
looking  along  the  axis  of  the  tube,  through  the  per- 
foration of  tlie  mirror,  sees  the  eye  of  the  patient. 
With  the  free  hand,  the  trunnious  are  then  so 
far  turned  that  the  patient's  eye  becomes 
thoroughly  illuminated  by  the  leilection,  and  that 
the  pupil  coincides  with  the  centre  of  the  illumin- 
ation. The  disturbing  reflections  from  the  cornea 
may  be  displaced  by  giving  slight  obliquity  to  the 
instrument. 

By  inserting  No.  10  concave,  we  obtain  an  erect 
retinal  image  magnified  about  twenty-four  limes. 
By  using  the  concave  mirror  of  4"  focus,  and 


holding  a  convex  lens  of  2",  3",  or  4"  mime- 
diately  before  the  patient's  eye,  we  obtain  a  clear 
inverted  image,  magnified  from  twice  to  foiir 
times.  For  examining  the  transparent  media,  it 
is  best  to  use  only  the  plane  glasses,  or  a  convex 
mirror  of  7"  focal  distance,  and  by  placing 
between  the  diaphragms  a  convex  glass  of  12", 
8",  or  G",  we  obtain  any  desired  degree  of  en- 
largement. ,  , 

To  use  this  as  Helmholtz's  Ophthalmoscope  the 
ring  with  plane  glasses  and  the  necessary  con- 
cave  leus  must  be  inserted,  the  amp  brought 
forwards,  and  the  patient  shaded  by  the  inter- 
position of  a  screen,  the  sliadovv  of  which  should 
Just  cover  his  eye.  To  shield  the  obserN^r  from 
the  light,  and  to  steady  the  eye  observed,  the  disc 
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uiay  be  slipped  over  the  ring-,  and  the  patient 
directed  to  look  fixedly  nt  some  row,  or  some  in- 
ilividual  figure  or  line  upon  its  surface. 

Tlie  Ophthalmoscnpe  of  Licbreich. — It  consist 
of  two  small  tubes,  moving  one  over  the  other  by  a 
rack  and  pinion.  Tho  tube  nearest  to  tlie  observer, 
has  a  piece  cut  out  of  its  side  at  the  free  end, 
where  hangs  a  small  metallic  concave  mirror  on 
trunnions  and  spring  clips,  in  such  a  manner  that 
it  turns  readih'on  its  vertical  axis,  and  can  be  re- 
moved with  facility.  The  other  tube  turned 
towards  the  patient,  carries  at  its  free  end  a 
convex  lens  of  \^"  or  2"  focal  length,  hnng  in  the 
same  way  as  the  mirror.  The  tube  containing  the 
lens  is  securely  united  by  a  ring  to  a  standard, 
which  supports  the  whole  instrument,  and  is  pro- 
vided with  a  clamp,  by  which  it  can  be  screwed 
to  a  table.  Above  the  tube,  a  quadrilateral  brass 
stem,  4"  long,  and  3"  broad,  is  attached  to  the 
standard,  and  made  to  slide  horizontally  back- 
wards and  forwards,  and  is  fixed,  when  desired, 
by  a  screw.  At  its  farther  extremity  it  carries  a 
padded  metallic  arc,  which  receives  the  forehead 
of  the  patient,  and  holds  the  face  at  the  same  con- 
stant distance  from  the  object-glass. 

The  fixation  of  the  head  is  completed  by  a 
chin-holder  independent  of  the  tubes  ;  but,  like 
them,  moving  up  and  down  upon  the  stem  screwed 
to  the  table.  The  chin-holder  terminates  in  a 
padded  cup,  connected  with  the  upright  by  two 
sliding  bars,  so  that  the  cup  can  be  fixed  in  any 
required  position.  In  order  to  give  a  determinate 
direction  to  the  eye  of  the  patient,  a  jointed  stem 
is  attached  to  the  end  of  the  tube,  and  carries  at 
its  extremity  a  knob.  By  moving  this  knob,  and 
directing  the  patient  to  look  at  it,  any  necessary 
direction  of  the  eye  may  be  obtained. 

A  small  semi-elliptical  screen,  fixed  behind  the 
mirror,  shelters  the  observer,  and  another  somewhat 
larger,  the  patient,  from  the  light  of  the  lamp. 
Tlie  larger  screen  is  hinged  to  the  ring  which 
unites  the  tubes  to  the  vertical  stand,  so  as  to 
move  in  .-iccordance  with  diflterent  positions  of  the 
lamp. 

For  more  exact  measurements,  determinations 
of  enlargement,  and  so  forth,  a  scale  of  millimetres 
is  marked  upon  the  brow-holder,  and  also  upon 
the  inner  tnbe,  by  which  can  be  shown  the  dis- 
tince  of  the  patient's  eye  from  the  convex  lens, 
and  the  distance  of  the  lens  from  the  mirror.  The 
distance  of  the  little  knob  from  the  eye,  and  from 
the  axis  of  the  tube,  can  be  measured  easily. 

By  means  of  a  camera  lucida  the  image  formed 
in  the  tube  can  be  thrown  upon  the  surface  of  the 
table. 

In  use  the  instrument  should  be  screwed  to  the 
comer  of  a  table,  and  the  patient  and  observer 
seat  themselves  with  this  corner  between  them. 
The  tube  must  be  placed  at  tlie  level  of  their  eyes, 
and  the  lamp  opposite  to  the  gap  in  the  tube  The 
patient  is  secured  ns  steadily  as  possible  by  the 
brow  and  chin-holders,  with  his  eye  distant  from 
the  lens  about  as  far  as  its  principal  focus,  namelv 
lJ"to2".  This  done  and  the  lens  so  arranged 
as  to  displace  reflected  images,  the  patient  is 
directed  to  follow  with  his  eyes  the  movements  of 
the  little  knob,  which  may  be  fixed  wherever 
necessary.  The  observer  then  commences  the 
examination  ;  for  the  conduct  of  which  no  special 
rules  are  required. 

For  microscopic  e.iamination  Liebreich  fixes 


the  patients  liead  ns  fir  the  ophthalmoscopic, 
withdraws  the  tubes  from  tlu  ir  containing  ring, 
and  replaces  them  by  the  liody  of  a  Schieck  8 
microscope.  The  brow-holder  (fixed  to  the  ring) 
and  the  chin-holder  determine  the  distance  of  thn 
eye  from  the  object-glass  of  the  microscope,  which 
can  be  moved  forwards  and  backwards  in  a  hori- 
zontal direction.  For  the  purpose  of  lateral  illum- 
ination by  oblique  rays,  a  convex  glass  of 
focal  length  is  fixed  to  the  ring  bj-  a  jointed  arm, 
and  can  be  placed  in  any  required  position. 

This  manner  of  examination  is  especially  useful 
in  determining  the  seat  of  exudation  or  vessels  in 
the  cornea,  in  difficult  diagnoses  of  the  deeper 
diseases  of  the  iris,  in  turbidity  of  the  lens,  of  the 
posterior  capsule,  and  even  of  the  vitreous  humour. 

The  best  form  of  Ophthalmo- Microscope  with 
which  I  am  acquainted,  is  one  that  has  been  de- 
scribed by  Professor  Wecker,  of  Paris.  The 
body  of  a  microscope  slides  in  a  ring  attached  to 
a  tripod  with  adjusting  feet.  Two  of  these  feet 
rest  upon  the  forehead  of  the  patient,  and  one 
upon  his  cheek,  and  they  are  paddi'd  to  render 
their  pressure  painless.  To  one  side  of  the  ring 
is  hinged  a  jointed  rod  bearing  a  collecting  lens  to 
illuminate  the  surface  of  the  eye.  By  this  arrange- 
ment the  ring  of  the  instrument  being  held  hy 
the  surgeon,  the  whole  moves  with  every  move- 
ment of  the  patient,  and  the  focal  adjustment  is 
not  disturbed.  In  consequence,  however,  of  slight 
movements  of  the  globe  removing  the  part  under 
inspection  from  the  field  of  view.  Professor  Wecker 
has  found  a  power  of  80  diameters  to  be  the 
highest  available.  For  inspection  of  the  surface 
of  the  cornea,  he  finds  a  power  of  40,  and  for  the 
crystalline  lens  or  its  capsule,  a  power  of  60 
diameters  to  be  the  most  eenerally  useful.  The 
instrument  is  figured  in  Wecker's  Etudes  Ophtlial- 
mologiques,  vol.  i.  p.  272,  and  could  be  made  from 
the  drawing  by  any  optician. 

For  the  purpose  of  very  fine  measurements  Dr. 
Liebreich  has  lately  added  to  his  instrument  a 
micrometer,  contrived  in  the  following  manner  : 

A  circular  plate  of  class,  fitted  exactly  to  the 
inner  tube,  is  graduated  horizontally  and  vertically 
in  millimetres  ;  and,  to  facilitate  reading,  every 
fifth  line  is  made  somewhat  broader  and  longer 
than  the  others.  This  plate  is  fixed  to  a  short 
stem  that  passes  through  a  slit  in  thetube,and 
can  be  moved  backwards  and  forwards,  or  turned 
upon  its  vertical  axis.  This  turning,  which  is 
necessary,  in  order  to  displace  reflected  images,  is 
rendered  possible,  by  means  of  a  screw  on  the 
stem,  by  which  the  plate  is  fixed  at  the  required 
distance  from  the  object. 

If  measurements  be  required  in  some  other 
direction  than  the  vertical  or  horizontal,  the  whole 
tube  of  the  instrument  may  be  rotated  on  its 
horizontal  axis  in  the  ring  that  supports  it. 

To  accomplisli  photography  of  the  fundus  oculi, 
Liebreich  employs  a  metallic  concave  mirror  of 
short  focus  (also  n  Coccius's  or  Zehender's  mirror) 
with  a  central  perforation  of  .about  5"'  in  diameter. 
The  mirror  is  so  fastened  to  the  objective  end  of  a 
camera  obscura  that  it  mny  be  moved  to  and  fro, 
and  may  turn  on  its  vertical  axis.  The  camera 
is  then  arranged  ns  for  photography,  and  the  oper- 
ator allows  a  side  light,  either  direct  or  condensed 
by  a  lens,  to  fall  upon  the  mirror  in  such  a  manner 
that  it  is  reflected  through  the  dilated  pupil  nf  tlie 
eye  of  the  patient  so  as  to  illuminatj  the  fundus. 
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The  returning  raj's,  rendered  convergent  by  the 
refracting  media,  pass  through  the  hole  in  the 
mirror  to  the  object  lens  behind  it,  and  form 
beyond  this  an  inverted  image  of  the  fundus.  This 
image  is  received  upon  a  plate  of  ground  glass  at 
the  back  of  the  camera,  and  when,  by  movement 
of  the  objective,  the  best  possible  position  is  ob- 
tained, the  ground  glass  is  exchanged  for  a  pre- 
pared plate  in  the  ordinary  way,  and  the  image  is 
fixed. 

This  apparatus  is  especially  useful  for  demon- 
strations of  the  inverted  image,  for  exact  raeasui'e- 
ments,  and  for  drawings. 

The  Ophthalmoscope  of  Follin. — A  new  instru- 
ment contrived  by  Follin,  for  praising  which  the 
French  can  hardly  find  words  enough,  is,  in 
essentials,  nothing  more  than  Liebreich's  ophthal- 
moscope, with  some  small  modifications. 

The  body  of  the  apparatus  consists  of  two  brass 
tubes  sliding  one  over  the  other  by  a  rack.  The 
tubes  are  blackened  within,  and  contain  dia- 
phragms with  large  central  openings.  At  the  ex- 
tremity, there  is  placed  a  bi-convex  lens  fixed  in 
a  brass  setting,  and  movable  on  its  vertical  axis 
by  means  of  a  milled  head  underneath.  At  the 
other  end  there  is  a  glass  concave  mirror,  covered 
everywhere  but  at  the  centre,  and  likewise  move- 
able on  its  vertical  axis.  The  entire  body  is  made 
to  turn  upon  a  stand,  and  can  be  raised  and 
lowered  by  the  rack  movement.  By  a  screw,  the 
stand  is  secured  to  a  table.  From  the  lower  pai-t 
of  the  vertical  stand  there  proceeds  a  horizontal 
arm  supporting  the  second  upright,  which  carries 
a  small  socket,  covered  with  leather,  as  a  chin- 
holder.  By  means  of  a  screw  on  the  horizontal 
bar,  the  patient  can  be  drawn  towards,  or  re- 
moved from  the  object  lens,  and  a  similar  arrange- 
ment op.  an  upright  provides  for  raising  and  lower- 
ing the  head. 

Behind  the  mirror  is  attached  a  ring  to  carry  any 
necessary  convex  or  concave  ocular  lens  ;  and  on 
the  side  turned  towards  the  flame  there  is  a  small 
semicircular  plate  of  metal  to  screen  the  observer 
from  the  light.  The  body  of  the  apparatus  is 
provided  with  a  slender  jointed  stem,  surmounted 
by  a  knob,  to  serve  as  an  object  to  steady  the  eye 
of  the  patient. 

By  means  of  a  prism  adapted  to  the  back  of  the 


LiebreicWs  small  Ophtliahnoscope  consists  of  a 
small  concave  metallic  mirror,  protected  at  the 
back  by  a  bronze  covering,  and  screwed  to  a 
simple  handle  12  centimetres  in  length.  The 
mirror  has  a  central  perforation  2^  millimetres  in 
diameter,  with  a  sharp  edge  ;  and  the  larger  per- 
foration of  the  bronze  setting  is  sloped  down  to  it. 
The  reflecting  surface  is  3  centimetres  in  diameter, 
and  has  a  focal  length  of  8".  To  the  edge  of  the 
bronze  setting  is  attached  a  jointed  limb,  carrymg 
a  small  spring-clip  for  holding  any  ocular  lens  that 
it  may  be  necessary  to  place  behind  the  mirror. 
The  whole  is  sold  in  a  portable  case,  which  con- 
tains also  two  object  lenses,  1^"  and  2"  bi-convex, 
and  five  ocular  lenses,  a  12"  bi-convex,  and  6",  8", 
10",  and  12"  bi-concave. 

GalenzowskVs  Oj/MIialmoscope  which  was  only 
introduced  in  1862,  presents  the  tubular  arrange- 
ment in  its  most  compact  and  convenient  form.  It 
bears  a  general  resemblance  to  Hasner's,  but  with 
the  fullowing  differences  ■.—the  end  of  the  tube 
that  carries  the  object  lens  is  prolonged  beyond  it 
and  sloped  to  fit  the  orbital  ridge  of  the  patient, 
so  as  absolutely  to  exclude  side  light.  The  lens 
itself  has  a  movement  backwards  and  forwards, 
and  can  also  be  turned  on  its  vertical  axis.  The 
tube  that  contains  the  mirror  draws  in  and  out  by 
two  or  three  slides  like  those  of  a  telescope,  so  as 
to  combine  great  range  of  movement  with  com- 
parative lightness  and  portability. 

The  Ophthalmoscope  of  Coccius. — It  consists  of  a 
small  square  plane  mirror,  14  Paris  lines  in 
diameter,  and  perforated  in  the  centre.  The 
opening  is  two  Paris  lines  in  diameter,  and  its 
front  margin  is  somewhat  bevelled.  The  mirror  is 
fixed  in  a  thin  plate  of  brass,  having  on  its  lower 
border  a  projection,  which,  by  means  of  a  screw, 
is  fastened  to  a  stem.  This  stem  is  1^  Paris  lines 
in  thickness,  and,  including  the  portion  that  holds 
the  mirror,  21"'  in  length.    At  its  lower  end  it 


mirror,  the  image  that  is 


formed  can  be  reflected 
upon  the  surface  of  the  table.  The  most  im- 
portant difference  between  the  ophthalmoscopes  of 
Liebreich  and  Follin  is  not  mentioned  in  the 
text.  In  the  former  instrument,  the  portion  of 
tube  that  carries  the  object  lens  is  fixed  to  the 
stand,  and  the  portion  that  carries  the  mirror  is 
movalile. 

In  Follin's  ophthalmoscope,  this  arrangement  is 
reversed.  In  tlie  one  case,  therefore,  the  ad- 
justment moves  the  mirror  nearer  to,  or  furtiier 
from  the  stationary  lens  ;  and,  in  the  other,  tiie 
adjustment  moves  the  lens  backwards  and  forwards 
between  the  mirror  and  the  e3'e  of  the  patient. 
Each  construction  has  some  advantages,  and  it 
would  not  be  difficult  to  combine  them  in  a  single 
instrument. 

T!te  Ophthalmoscope  of  i)em/.— It  consists  of  a 
glass  concave  mirror  35  millimetres  in  diiimeter, 
with  a  focal  length  of  25  centimetres,  and  a  central 
perforation  of  3  millimetres.  The  mirror  is 
attached  to  a  handle,  to  the  back  of  which  is 
attached  a  clip,  turning  on  a  pivot,  and  serving  to 
hold  an  ocular  lens. 


carries  a  cross-piece,  which  can  be  secured  by  a 
screw  to  the  upper  extremity  of  a  handle.  The 
cross-piece  is  18  Paris  lines  long,  with  a  slit  ex- 
tending half  its  length,  by  which,  after  loosening 
the  screw  connecting  it  to  the  handle,  the  convex 
lens  it  carries  can  be  moved  nearer  to,  or  farther 
from  the  mirror.  This  convex  lens,  of  5"  focal 
length,  rests  in  a  spring-clip  upon  a  stand,  so  that 
the  centre  of  the  lens  is  opposite  the  opening  of  the 
mirror.  All  the  metallic  parts  of  the  instrument 
are  coloured  black  by  caustic  potash,  and  when 
taken  to  pieces,  the  whole  can  be  carried  in  a  small 
box.  Recently,  Coccius's  ophthalmoscope  has  been 
made  after  a  difterent  manner.  A  thin  blackened 
plate  of  brass,  pierced  with  an  opening  4"'  in  diame- 
ter, is,  by  means  of  its  grooved  margin,  made  to 
slide  upon  the  edge  of  the  mirror.  The  outer  side 
is  connected  by  a  double  hinge  to  a  spring-clip,  for 
the  reception  of  a  lens.  By  sliding  this  apparatus 
over  the  mirror,  the  illumination  is  diminished  ; 
while  by  placing  a  convex  lens  of  5"  focal  length 
in  the  clip,  a  collecting  lens  is  placed  m  union  with 
the  mirror  itself,  and  tlie  cross-piece  and  the  con- 
vex lens  are  rendered  unnecessary.  The  spring- 
clip  can  also  be  turned  behind  the  mirror,  and 
employed  to  hold  an  octdar  lens.  Coccius  has 
still  more  lately  employed  with  f^%^^J^'''^«^^ 
a  smaller  plane  mirror,  to  which  the  collecting  lens 
is  united  bv  a  ball-and-socket  joint. 

In  use  the  collecting  lens  is  turned  towards  the 
flame,  which  should  be  at  least  some  inches  farther 
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li  oui  it  than  twice  its  principal  focal  length,  and  on 
the  same  level  as  the  eye  to  be  examined.  By 
loosening  the  screw  the  mirror  is  set  obliquely  to 
the  lens  and  to  the  eye  of  the  patient ;  and  when 
It  is  rightly  directed,  we  see,  by  casting  the  en- 
larged image  of  the  flame  upon  the  patient's  cheek, 
a  luminous  circle  with  a  dark  central  spot  corre- 
sponding to  the  hole  in  the  mirror.  The  patient 
must  now  look  fixedly  at  an  object  behind  the 
observer,  and  on  the  side  opposite  to  that  of  the 
eye  under  examination,  and  the  dark  spot  must 
then  be  thrown  upon  the  centre  of  the  pupil,  while 
the  observer,  with  his  03^6  as  close  as  possible 
behind  the  mirror,  looks  into  the  eye  of  the 
patient.  Dilatation  of  the  pupil  by  atropia  is  not 
necessary.  For  examination  of  the  inverted  imat^e, 
a  convex  lens  of  2^",  or  less,  often  of  2",  is  used, 
and  is  held,  either  between  the  thumb  and  fore- 
finger of  the  free  hand,  in  front  of  the  eye  ex- 
amined,  or  upon  a  handle  6"  long,  with  a  spring- 
clip  at  the  top  ;  while,  in  examination  of  the 
short-sighted,  concave  glasses  are  used,  such  as 
Nos.  12,  8,  6,  4,  3,  or  2. 

The  Ophthalmoscope  of  Epkens  and  Bonders. — 
A  plane  mirror  perforated  in  the  centre  is  placed 
in  a  cubical  chamber,  and  turns  by  means  of  a 
milled  head.  One  opening  in  the  side  of  the 
chamber  is  turned  towards  the  eye  of  the  patient, 
and  the  observer  looks  through  the  opposite 
opening,  which  is  furnished  with  the  revolving 
disc  of  lenses  contrived  by  Rekoss  for  the  instru" 
ment  of  Helmholtz.  Donders  places  in  this  disc 
three  positive  lenses,  of  the  respective  focal  lengths 
of  20,  3,  and  4  centimetres  (about  8",  1  J",  and  15"), 
and  three  negative,  of  16,  10,  and  6  centimetres 
(about  6|",  4",  and  2|").  Epkens  has  united  to 
the  cubical  chamber  a  cylindrical  tube,  at  the 
farther  end  of  which,  where  a  micrometer  is 
attached,  the  lamp  is  placed.  At  this  end  of  the 
tube  when  necessary  a  positive  lens  can  bo  inser- 
ted, the  focus  of  which  should  be  a  short  distance 
from  the  flame  ;  so  that  a  person  looking  into  the 
mirror  sees  the  whole  lens  illuminated,  by  which 
means  a  larger  surface  of  the  retina  is  lighted  up. 
The  whole  apparatus  is  placed  upon  a  stand,  which 
is  secured  by  a  screw  to  the  table,  and  on  which 
the  tube  can  be  raised  and  lowered  at  will.  At 
the  micrometer  end  is  a  circular  screen,  covered 
with  black  stuff,  and  serving  to  exclude  direct  or 
superfluous  light  ;  a.id,  on  the  under  part  of  the 
tube,  and  from  a  bar,  there  is  suspended  a  curtain 
of  oiled  silk,  that  separates  the  faces  of  the  patient 
and  the  observer. 

In  order  to  give  greater  mobility  to  the  instru- 
ment, Donders  and  Van  Trigt  made  the  tube  to 
which  the  micrometer  is  atttiched  turn  in  a  ring, 
and  the  cubical  chamber  turn  upon  an  axis.  The 
lamp  is  separate  from  the  instrument  ;  and  for  the 
examination  of  eyes  with  widely  dilated  pupils, 
Donders  has  lately  added  to  the  tube  which  holds 
the  micrometer  a  cup-shaped  dilatation,  with  a 
collecting  lens  of  larger  aperture  than  the  one 
placed  before  the  micrometer,  in  order  to  illuminate 
a  larger  portion  of  the  fundus  oculi. 

The  disadvantages  of  this  instrument  are,  that 
from  the  number  and  complexity  of  its  parts,  its 
consequent  costliness,  its  somewhat  alarming  size 
and  appearance,  and  its  want  of  portability,  it  Is 
little  suited  to  the  wants  of  the  practical  surgeon. 
It  13  eminently  fit  for  physiological  research,  and^ 
»or  this  purpose,  especially,  as  it  admits  of  mens- 
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uring  the  parts  it  exhibits,  it  cannot  be  too  highly 
extolled  For  the  purpose  of  taking  measure- 
ments, the  instrument  is  furnished  with  a  micro- 
meter attached  to  the  outer  end  of  the  cylinder 
and  scarcely  requiring  explanation.  The  points  of 
the  micrometer,  placed  between  the  flame  and  the 
eye  observed,  are  in  proper  accommodation  clearly 
seen  (in  shadow)  upon  the  retina.  Their  position 
may  be  changed  by  moving  the  tube  which  carries 
the  micrometer,  upon  a  tube  within.  Upon  the 
latter  is  a  graduated  scale,  showing  the  distance 
of  the  points  from  the  crossing-point  of  the  lines  of 
direction  of  the  observed  eye.  The  points  can  be 
separated  or  approximated  by  a  micrometer  screw, 
which  is  furnished  with  a  scale  to  show  their  dis- 
tance apart.  Further,  the  cylinder  with  the 
micrometer  revolves  on  the  cylinder  within,  on  its 
own  axis  ;  so  that  the  two  points  can  be  brought 
into  any  part  of  the  field  of  vision.  If  n  be  the 
distance  of  the  points  asunder,  so  their  distance 
from  the  anterior  nodal-point  of  the  observed  eye, 
15  millimetres  the  distance  of  its  posterior  nodal- 
point  from  its  retina,  and  y  the  distance  between 
the  retinal  images  of  the  points  of  the  micrometer, 

then  y        x  15  millimetres. 


By  placing  at  the  opening  through  which  the 
observer  looks,  a  tracing  apparatus  such  as  is  used 
for  a  microscope,  and  marking  the  distance  of  the 
points  across  the  vessels  of  the  retina,  it  is  possible 
to  determine  the  exact  size  of  these  vessels,  and  of 
other  structures  of  the  fundus  oculi. 

Tlie  \Ophthalmoscope  of  S'dmann.  —  A  little 
cylinder,  that,  as  in  Helmholtz's  instrument, 
carries  a  convex  (collecting)  lens,  is  joined  to  a 
hollow  cube,  that  turns  on  its  horizontal  axis,  and 
has  round  openings  in  two  of  its  opposites.  Within, 
this  cube  contains  a  mirror,  placed  on  a  vertical 
axis.  This  mirror  consists  of  a  plate  of  silvered 
ailass,  the  foil  being  removed  from  a  small  elliptical 
portion  in  the  centre.  In  front  of  one  of  the 
openings  of  the  cube,  is  a  little  frame,  open  above, 
in  which  necessary  lenses  can  be  placed,  and  from' 
which  they  may  be  readily  removed. 

Like^  Burow,  Samann  has  found  the  revolvintr 
Rekoss's  discs,  to  carry  lenses,  very  convenient  to 
handle.  But  a  combination  of  two  concaves  on 
account  of  the  stratum  of  air  between  them,  does 
not  give  a  perfectly  exact  image  ;  and  if  twelve 
concaves  were  inserted  in  a  single  disc,  this  would 
be  too  large,  especially  as  it  would  be  required  to 
carry  convex  lenses  also.  Burow  has,  therefore, 
fixed  his  lenses  in  a  straight  slide,  which,  when' 
their  use  is  required,  can  be  moved  up  and  down 
in  a  frame. 

The  Ophthalmoscope  of  Meyerstein. — Not  satis- 
fied with  the  working  of  his  first  ophthalmoscope 
which  will  be  described  hereafter,  Meyerstein 
constructed  a  second  instrument.  It  consists  of  a 
cup,  which  serves  to  screen  the  patient's  eye  from 
light,  so  that  this  ophthalmoscope  can  be  used  in 
any  room  in  the  day-time.  Immediately  in  front 
of  the  cup  is  a  perforated  plana  mirror,  enclosed  in 
a  rectangular  box,  and  fixed  at  nn  angle  of  45° 
with  the  axis  of  the  instrument.  The  side  of  the 
box  opposite  to  the  reflecting  surface  of  the  mirror 
contains  a  collecting  lens.  On  the  opposite  side  of 
the  box  to  the  cup,  is  a  second  cup,  which  receives 
the  eye  of  the  observer,  and  cuts  ofl' '  false  licht ' 
or  the  light  of  the  lamp.  ' 
For  more  exact  examination  of  the  retina,  the 
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cup  for  the  eye  of  the  observer  may  be  unscrewed, 
and  its  place  supplied  bj'  a  smaW  telescope.  In  a 
normal  or  emmetropic  eye,  parallel  incident  rays 
nrc  brought  to  a  focus  upon  the  retina.  If  light  be 
thrown  into  such  an  eye,  the  rays  become  parallel 
upon  their  exit  from  it  ;  and  the  telescope  must  be 
adjusted  as  if  for  the  inspection  of  an  object  in 
inhnite  distance,  while  for  far  or  near  sight,  the 
ocular  must  be  more  or  less  pushed  in  or  with- 
drawn. For  examination  of  the  cornea,  iris,  or 
lens,  the  ocular  tube  must  be  drawn  farther  out, 
and  the  telescope  used  only  as  a  magnifier. 

In  comparing  the  merits  and  disadvantages  of 
this  instrument,  the  same  may  be  said  as  in  the 
case  of  Ulrich's  ;  only  that  Meyerstein's  is  more 
difficult  to  handle,  that  the  great  distance  of  the 
observer's  eye  from  the  mirror  considerably  dim- 
inishes the  field  of  vision,  and  that  its  power  of 
illumination  is  altogether  insufficient. 

(6)  Convex  mirror  in  combination  with  a  con- 
vex lens. 

T/ie  Ophtlialmoscope  of  Zeliender. — It  is  a  small 
convex  mirror,  placed  on  a  short  handle,  and  fur- 
nished with  two  lateral  moveable  arms,  one  of 
which  carries  the  collecting  lens,  and  the  other  a 
spring-clip  for  any  ocular  lens  that  may  be  needed. 
The  handle  is  moveable,  and  can  be  screwed  into 
the  margin  of  the  mirmv  at  two  opposite  points,  so 
as  to  turn  the  collecting  lens  to  the  right  or  the 
left  at  pleasure.  The  handle,  acting  as  a  lever,  is 
apt  to  increase  the  very  slight  movements  of  the 
collecting  lens  that  are  often  needed  ;  and  hence 
Arlt  has"  dispensed  with  the  handle  entirely,  and 
perhaps  with  some  advantage,  holds  the  instrument 
by  one  point,  on  the  arm  that  carries  the  collecting 
lens.  By  this  the  size  of  the  case  is  conveniently 
diminished,  and  the  instrument,  with  its  six  neces- 
sary lenses,  is  rendered  extremely  portable. 

The  mirror  consists  of  a  circular,  highly  polished 
plate  of  metal,  having  a  curvature  of  6"  radius. 
It  is  pierced  in  the  centre  by  an  opening,  funnel- 
shaped  from  behind  forwards,  with  a  sharp  edge, 
and  with  a  diameter  on  the  reflecting  surface  of 
l-i.'".  The  focal  length  of  the  collecting  lens  may 
be  from  1"  or  H"  to  2"  or  even  3".  ■if  a  con- 
cave or  convex  ocular  lens  be  required  in  the  ex- 
amination, it  may  be  plnced  in  the  second  arm, 
which  is  furnished  with  a  spring-clip  and  two  joints, 
so  that  it  may  be  turned  behind  the  opening  of  the 
mirror,  and  so  close  to  it  as  to  be  almost  in  the 

same  place.  ,  i  > 

The  optical  principles  on  which  this  ophthalmo- 
scope depends  are  briefly  as  follows  :  convergent 
ravs  of  light,  falling  upon  a  convex  mu-ror,  are  re- 
flected pnrallel  to  the  axis  of  the  mirror,  provided 
their  degree  of  convergence  be  such  that  they  would 
unite,  if  prolonged,  at  the  extremity  of  its  radius 
of  curvatiue,  in  the  so-called  imaginary  focus  ot 
the  mirror  itself,  but,  if  they  would  intersect,  or 
unite  in  the  axis  of  the  mirror,  between  it  and  its 
imaginary  focus,    diverjient,  and  consequently 
their  convergence    or  divergence    increases  the 
farther  their  point  of  intersection  of  the  axis  of  the 
mirror  is  distant  from  the  fixed  extiemity  of  us 
radius  of  curvature. 

It  should  be  further  remarked,  that  in 
Zehender's  instrument  tiiere  is  no  loss  of  light 
from  the  canal  of  the  perforatinn;  and  also  tliat  re- 
fleciion  from  tlie  cornea  is  reduced  to  a  miiiliuiiiu. 

The  adviiniages  mentioned  in  the  lust  parajirapii 
are  obtained  equally  from  the  oplilhalnioacopes  ol 


Coccius  and  Liebreich,  which  are  now  universally 
made  with  metallic  mirrors,  and  with  sharp 
margins  to  their  central  apertures.    The  instru- 
ments of  Coccias  and  Zeliender,  moreover,  are 
frequently  seen  in  more  convenient  forms  than 
those  described  in  the  text,  and  so  much  alike  as 
to  be  onlv  distinguishable  by  inspection  of  ti.e 
mirror,  which  is  fixed  in  a  bronze  setting  with  a 
small  spring-clip  for  ocular  lenses,  as  in  Liebreich's 
small  ophthalmoscope.  The  setting  is  attached  to  a 
sliort  handle,  and  at  the  point  of  junction  there  is 
a  double-jointed  rod,  about  two  inches  in  length, 
turning  either  to  the  right  or  left,  and  carrying 
the  collecting  lens  in  a  clip  at  its  extremity. 
Besides  the  mirror  and  collecting  lens,  the  cases 
commonly   sold   contain  an    olijective  and  five 
oculars;  'the   former  11"  bi-convex,  the  latter 
12"  bi-convex;  and  6",  8",  10",  and  12"  bi- 
concave. 

(c)  Silvered  Glass  Lenses  as  OpMalnioscnpns.— 
The  chief  purpose  of  silvered  lenses  is  to  unite 
together  the  reflector  and  the  collecting  lens.  In 
describing  the  conditions  under  which  this  modi- 
fication is  available  I  follow  cliiefly  the  statement 
of  Hasner.  Every  ordinary  lens  transmits  only  a 
portion  of  the  light  that  it  receives.  A  second 
portion  is  absorbed,  a  third  is  reflected,  partly 
from  the  anterior,  and  partly  from  the  posterior 
surface.  The  reflection,  however,  under  ordinary 
circumstances,  is  so  small,  that  it  is  insufficient  for 
the  illumination  of  an  ej-e.  But  if  one  surface  of 
the  lens  be  covered  with  silver,  or  with  quicksilver 
amalgam,  the  reflection  becnmes,  under  certain 
condkions,  so  considerable,  as  to  aff'ord  as  much 
illumination  as  the  ordinary  plane,  or  even  the 
cone  ive  mirror. 

The  direction  of  the  rays  reflected  from  silvered 
lenses  is  verv  variable,  and  is  determined  not  only 
by  the  radii  of  curvature  of  the  covered  and  of 
the  uncovered  surfaces,  but  also  by  the  power  of 
refraction  of  the  glass  of  which  the  lens  is  formed. 

T/ie  OpMhahnoscope  of  J'dger.—As  a  simple  oph- 
thalmoscope, Jager  recommends  a  lens,  the  silvered 
and  the  anterior  surfaces  of  which  possess  difterent 
curvatures;  so  that  according  as  the  centres  of 
curvature  lie  upon  the  same  or  on  different  sides 
of  the  lens,  the  reflected  rays  that  pass  through 
its  unsilvered  central  portion  are  refracted  at  their 
exit  bv  the  necessarv  concave  or  convex  surface. 
The  liiiiTor  is  either  furnished  with  trunnions,  to 
be  placed  in  Jager's  instrument  already  described, 
or  with  a  simple  handle,  so  that  it  may  be  used  as 
a  lorgnette. 

T/ie  Ophthalmoscope  of  Klaunig.—Tlm  consists 
of  a  double  convex  glass  of  U"  focal  length, 
having  a  diameter  of  35  millimetres,  and  ac-ntral 
blackened  perforation  with  a  diameter  of  4:^-  mil- 
limetres. On  one  side  this  glass  is  silvered  as  a 
p.irror,  and  it  is  set  in  a  blackened  bt;ass  capsule. 
A  handle,  which  screws  into  one  side  ot  this 
capsule,  may  by  practice  be  easily  dispensed  witJi 
As,  in  perforating  the  lens,  the  canal  is  oft  nnuide 
too  large,  and  the  examination,  theref.ue  rende  ed 
difiicult,  Klaunig  has,  recently,  only  ^^'J^ 
cover,  ..ud  has  "M-laced  the  opeiimit  bv  a  ecu  ca^^^ 
lens  o{  12"  focal  length,  placed  behind  the  si  ver- 
ing  and  united  with  the  convex  K-ns  in  a  horn 

'""mm  1  =  nnnlv  to  the  use  of  these  mirrors 

The  same  rules  nppl>  to  ini- 
„9  to  the  exaniinntioM  in  general,     fo  make  the 
observation  le»s  fatiguing,  and  the  images  per. 
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coptible  b}'  nn  inexperienced  observer,  Klaunig 
uses  a  second  mirror  in  tb^  manner  following  : 
'I'lie  mirror  for  the  reception  of  the  imiige  is 
placeii  as  near  as  possible  to  the  eye  of  the  patient, 
111-  about  ]^"  distant  from  it,  and  at  the  same 
!uMght.  Tlie  ej-e  of  the  observer  being  now  placed 
lii  the  proper  direction,  about  9"  or  10"  from  this 
tirst  mirror,  a  second  concave  perforated  mirror  of 
about  0"  focal  length  is  held  before  the  observer's 
eye.  Upon  this  second  mirror  the  light  of  a  lamp 
is  allowed  to  fall,  from  a  distance  of  8",  and  this 
light  is  reflected  to  the  first  mirror,  and  from  that 
iji  a  concentrated  cone,  into  the  eye  of  the 
patient.  In  this  way,  the  eye  is  thoroughly  illu- 
minated, and  the  retinal  image,  reflected  from  the 
first  mirror,  is  seen  by  looking  through  the  per 
foration  of  the  second. 

T/ie  Ophihatinoscope  of  Diirmv. — This  consists  of 
a  simple  lens,  silvered  upon  one  side,  with  the  silver- 
ing removed  in  a  central  circle  of  Ji"  in  diameter, 
and  fixed  in  a  setting  of  blackened  brass.  It  is  so 
ground  that  its  focal  distance  for  transmitted  light 
is  5";  but  tlmt  its  silvered  surface  acting  as  a  con- 
cave mirror,  will  bring  rays  received  from  a  flame 
10"  distant  to  a  focus  at  6". 

To  examine  the  fundus  oculi,  a  convex  lens  of 
from  1"  to  li"  focus  is  held  before  the  patient's 
eye,  and  the  mirror  moved  farther  or  nearer,  ac- 
cording to  the  state  of  refraction,  until  the  in- 
verted image  is  seen  in  the  focus  of  the  lens. 

Burow  claims  as  the  advantage  of  his  instru- 
ment, that  it  facilitates  ophthalmoscopic  study  for 
beginners — that  is,  that  unpractised  persons,  by  its 
means,  can  learn  to  perceive  the  retinal  image  with 
great  readiness. 

The  OpfUhalmoscope  of  Hasner. — This  form  of 
instrument  is  extremely  simple.  It  consists  of  a 
circular  periscopic  dispersing  lens,  an  inch  in 
diameter,  the  convex  side  of  which  is  silvered.  In 
the  centre,  a  small  portion  of  the  silvering  is  re- 
moved for  a  sight-hole,  and  the  whole  is  put  into  a 
simple  metal  casing.  For  ordinary  examination  of 
the  erect  image,  the  surgeon  should  have  four  glasses, 
Nos.  4,  6,  8,  and  12;  but,  for  more  exact  exami- 
nation, it  is  wise  to  have  in  reserve  the  almost 
superfluous  and  seldom  needed  silvered  concave 
glasses.  Six  or  eight  such  glasses,  fitted  into  a  case, 
form  the  most  complete  and  the  most  compendious 
apparatus  for  the  examination  of  the  direct  image. 

In  use,  these  glasses  are  held  by  the  margin 
between  the  thumb  and  the  index  finger,  and  so 
turned  obliquely  towards  the  light,  that  a  lumi- 
nous disc  is  thrown  upon  the  patient's  eye.  The 
eye  of  the  observer  is  placed  close  behind  the 
glass.  The  simple  application  and  easy  change  of 
glasses,  the  compact  form  of  the  whole,  the  correc- 
tion of  reflectinns,  the  approximation  of  the 
observer's  eye  to  the  mirror,  and  of  the  mirror  to 
the  eye  of  the  patient,  are  all  reasons  why  this 
form  of  ophthalmoscope  merits  high  commendation. 

(</)  Prismatic  Ophllutlmuscopcs.  —  Ulridh's 
/"mills.— Professor  TJlrich,  of  Giittingen,  has  the 
merit  of  having  been  the  first  to  apply  the  com- 
plete reflection  cfTected  by  prisms,  to  the  illumina- 
tion of  tiie  backgnuiud  of  the  eye.  He  took  two 
prisms  of  glass,  presenting  in  section  the  forms  of 
right-angled  triangles  with  equal  containing  sides, 
■'nul  so  iniitcd  them,  that  one  containing  side  of  the 
upper  prit-m  corresponded  with  the  lower,  and 
that  the  hypothenuse  of  one  intersected  that  of  tlie 
uther  at  right  angles. 
VOL.  II. 
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The  Ophthalmoscope  of  Fi-uMius.~rh\s  instru- 
ment IS  a  nmdification  of  the  original  ophthalmo- 
scope ot  Helmholtz,  suggested  by  the  need  of  a 
brighter  illumination,  and  consists  in  this,  that 
instead  of  four  plates  of  glass,  Friibelius  fastened 
in  front  of  the  instrument  a  rectangular  glass 
prism  with  plane  sides,  and  drilled  through  from 
the  hypothenuse  to  one  side,  so  that  rays  from 
the  flame,  falling  upon  the  hypothenuse,  may  be 
reflected  into  the  patient's  eye;  and  returning  rays 
may  be  transmitted,  without  reflection,  through 
the  perforation  of  the  prism  and  a  concave  lens, 
to  the  observer.  For  easy  application  of  the  con- 
cave lens,  Frobelius  employs  a  Rekoss's  disc,  with 
glasses  of  Nos.  6,  8,  10,  and  12. 

The  Ophthalmoscope  of  Meyerstein. — This,  the 
first  instrument  contrived  by  Meyerstein,  is  formed 
of  a  plane-sided  right-angled  glass  prism,  per- 
forated  from  one  side  to  the  hypothenuse,  and 
fixed  in  a  setting.  The  rays  of  light  fiilling  upon 
the  side  of  the  prism,  reach  the  hypothenuse,  and 
are  from  tlience  reflected  into  the  patient's  eye. 
The  raj's  returning  from  the  eye  pass  in  great  part 
through  a  canal  in  the  prism,  and  thence,  through 
the  tube  of  the  setting,  to  the  eye  of  the  observer. 

The  Ophthalmoscope  ofCoccius. — It  consists  of  a 
small  rectangular  unequal-sided  glass  prism,  of 
which  the  hypothenuse  is  turned  towards  the 
source  of  light.  The  rays  are  refracted  from  the 
side  next  the  observer,  through  the  other  side,  to 
the  eye  of  the  patient.  The  prism  rests  on  a  short 
handle,  which  is  screwed  into  a  brass  basis  of  the 
prism,  and  supports  also  the  setting  with  a  concave 
lens.  The  setting  is  open  on  the  side  next  the  prism, 
so  that  different  lenses  may  be  inserted  and  placed 
close  to  the  prism.  At  the  lower  angle  of  the 
setting  is  a  simple  hinge-joint,  by  which  the  con- 
cave lens  can  be  placed  obliquely  to  the  observer's 
line  of  sight,  so  as  to  obviate  refraction. 

The  flame  is  placed  near  the  head  of  the  patient, 
and  at  the  same  level.  The  eye  of  the  observer 
must  be  held  close  to  the  reflecting  surface  of  the 
prism,  and  must  be  directed  close  to  its  angle. 

For  the  sake  of  stronger  illumination,  Zehender 
employed  prisms,  of  which  the  sides  containing 
the  right  angle  were  ground  to  be  either  concave 
or  convex  as  required. 

While,  on  account  of  their  total  reflection,  the 
illumination  by  prisms  is  very  good,  yet  still  their 
application  in  practice  has  more  disadvantages  than 
benefits.  They  are  high  in  price,  their  manage- 
ment is  difiicult,  and  in  repeated  or  very  careful 
examinations,  they  become  fatiguing,  because,  in 
order  to  inspect  the  whole  surface  of  the  retina, 
the  position  of  the  flame  requires  frequent  altera- 
tion. Moreover,  the  observer  loses  the  focus  that 
is  afl'orded  by  a  concave  mirror,  or  by  a  plane 
mirror  united  with  a  convex  lens. 
_  (e)  Solar  Oiihthalmoscopes. —  Under  the  expres- 
sive heading  "A  Sun  Ophthalmoscope,"  Mr.  Slreat- 
field  has  published  a  communication  received  by 
him  from  Dr.  Macdonald,  of  New  York,  who 
states  that  he  has  been  in  the  habit  of  using  solar, 
in  lien  of  artificial  light,  for  the  purpose  of  ophthal- 
moscopic investigation.  The  reflection  from  plane 
or  concave  mirrors  being  too  dazzling,  convex 
mirrors  only  are  employed.  Of  these  Dr.  Mac- 
donald uses  two— one  with  a  curve  of  4"  radius, 
and  tile  other  of  8".  They  are  about  1"  in  diameter! 
composed  of  glass,  and  their  silvering  is  removed 
from  a  central  circle  1"'  in  diameter.  The  patient 
C  C 
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is  vlaeeil  with  his  hnck  to  llie  s«n,  and  the  ex- 
amination 18  conducted  in  the  usual  manner. 

Binocular  Ophthalmoscopes. — 77ie  Binocular  Oph- 
ihahnoscope  of  Giraud-Fctdon.— At  the  time  when 
all  optical  instruments:  spectacles, telescopes, micro- 
scopes, stereoscopes,  and  so  forth,  had  been  success- 
fully constructed  in  accordance  with  the  physiologi- 
cal principle  of  binocular  vision,  the  ophthalmoscope 
was  still  left  to  stand  alone.     The  law  of  its 
action,  that  the  rays  of  light  emerging  from  the 
eye  return  in  the  track  of  their  incidence,  seemed 
to  present  an  insurmountable  obstacle  to  the  at- 
tainment of  the  conditions  of  binocular  vision. 
Dr.  Giraud-Fenlon,  however,  in  considering  the 
position  of  the  actual  inverted  aerial  image  formed 
between  the  ophthalmoscopic  object-lens  and  the 
observer,  was  led  to  inquire  why  the  rays  diverging 
from  this  image  should  not  be  seen  as  readily  with 
both  eyes  as  with  one.    He  found  the  difficulty  to 
depend  upon  - the  distance  to  which  it  would  be 
necessary  for  the  observer  to  retire.    If  the  centres 
of  the  observer's  eyes  were  from  2"  to  -2^"  apart, 
the  focal  length  of   the  objective  2"  and  the 
diameter  of  the  pupil  of  the  observed  eye  3"  ,  he 
observer's  eye  would  require  to  be  2 0^' from  the 
image.    If  the  pupillary  diameter  were  only  i  , 
the  other  elements  of  the  calculation  remaining 
the  same,  the  distance  would  have  to  be  increased 
to  five  feet.    It  is  apparent  that,  even  in  the 
former  case,  from  loss  of  light  and  diminution  of  the 
visual  angle,  no  details  of  the  fundus  oculi  would 

be  discernible.  . ,  ,  ,  .  -.i, 

Dr  Giraud-Fenlon  next  provided  himselt  with 
a  concave  mirror  of  about  30  centimetres  focus, 
and  as  large  as  that  of  the  ordinary  laryngoscope. 
In  its  horizontal  diameter  he  made  an  oblong  slit, 
7  centimetres  in  length,  and  6  millimetres  in 
breadth,  through  which  both  eyes  could  look  at 
once.  By  placing  a  lamp  above  and  behind  the 
patient,  in  a  vertical  plane  with  the  eye  to  be  ex- 
amined, the  pupil  of  which  must  be  fully  dilated, 
an  observer  may  see  the  optic  disc,  say  with  the 
richt  eye,  in  the  ordinary  way.  After  a  while  he 
will  see  it  also  with  the  left  eye,  the  two  images 
partly  overlapping  one  another. 

The  two  images  thus  obtained  have  a  great 
tendency  to  separate  and  to  vanish  behind  the 
pupillary  margin.  By  great  practice,  and  very 
extreme  convergence  of  the  ocular  axes,  it  is  some- 
times possible  to  unite  them,  and  to  produce  a 
stereoscopic  effect.  ,    ,  ,        vi  „  r 

Having  thus  theoretically  solved  the  problem  of 
binocularophthalmoscopy.  Dr.  Giraud-Fenlon  sought 
to  render  his  discovery  available  in  practice.  M. 
Nachet,  jun.,  had  long  before  constructed  a  micro- 
scope in  such  a  manner  that  the  actual  image 
formed  by  its  objective  was  divided  by  a  system  ot 
prismR,  and  presented  at  once  to  both. eyes  ot  a 
spectator.      Acting    upon    this    principle,  Dr. 
Giraud-Fenlon    placed  behind    the  mirror  two 
rhombs  of  glass  with  their  edges  meeting  on  the 
vertical  diameter  of  the  opening,  and  their  surfaces 
ground,  to  afford  a  complete  double  relrnction  at 
angles  of  46".    By  this  means  the  lays  procecdnig 
from  the  actual  image  of  the  fundus  oculi  W(  re  di- 
vided, and,  like  those  of  stereoscopic  pictures,  were 
easily  so  united  by  the  aid  of  lenses  or  prisms,  as  to 
afford  an  appearance  of  relief. 

If  the  mirror  and  the  observer's  eyes  are  now 
brought  nearer  to  the  patient,  and  the  instrument 
fitted   with   prismatic  dccc/ntrcd  convex  ocular 


glasses,  as  in  the  common  stereoscope,  the  image 
assumes  great  magnitude.  The  eye  under  in- 
spection disappears  from  view,  and  there  only 
remains  an  aiirial  picture,  relatively  of  immense 
size,  "any  description  of  which  would  be  inade- 
quate, and  would  appear  exaggerated."  From  the 
extent  of  the  image,  and  according  to  the  well- 
known  property  of  the  convex  glass,  required  at 
an  objective,  the  whole  surface  will  present  an 
appearance  of  anterior  convexity. 

As  already  mentioned,  the  lamp  for  this  ex- 
amination is  placed  above  and  behind  the  patient, 
so  that  the  rays  p;iES  over  his  head.  The  mirror  is 
attached  to  a  horizontal  bar  turning  on  pivots  upon 
the  horizontal  box  that  contains  the  rhombs,  and 
no  lateral  movements  are  required  for  the  necessary 
illumination.  The  rhombs  must  be  kept  perfectly 
horizontal,  and  the  eyes  of  observer  and  patient 
must  be  on  the  same  level. 

In  this  ophthalmoscope  the  distance  of  the  actual 
image  from  the  observer  is  less,  by  half  the  dis- 
tance between  the  eyes,  than  in  a  monocular  in- 
strument. The  mirror  may,  therefore,  have  a 
shorter  focal  length  than  in  the  latter,  and  the 
examination  may  be  made  from  a  nearer  point. 
Myopic  observers  require  simple  ocular  prisms  of 
7°  or  &°.  Hypermetropic,  or  presbyopic,  require 
convex  lenses,' decentred  by  about  one  centimetre, 
which  exert,  moreover,  a  considerable  magnifying 
power. 

For  the  examination  of  the  erect  image,  the 
mirror  must  be  brought  close  to  the  eye,  and  the 
convex  oculars  replaced  by  concaves  of  from  6"  to 
10"  focal  length.     Both  kinds  are  decentred,  and 
are  placed,  the  concaves  with  their  thin  edges  in- 
wards, the  convexes  with  their  thin  edges  outwards. 
In   Dr.  Giraud  -  Fenlon's  instrument,  as  made 
originally,  there  was  no  provision  for  altering  the 
distance'between  the  ocular  openings.  The  instru-  . 
ment  was  altogether  useless  unless  its  width 
accurately  corresponded  to  the  distance  between 
the  eyes  of  the  observer.    A  slight  deviation 
from  the  proper  width  produced  double  images, 
and  a  lartrer  deviation  altogether  excluded  one  eye 
from  the  visual  act,  and  reduced  the  instrument  to 
a  monocular  ophthalmoscope  of  inferior  illuminatin:r 
power.    The  exact  fit  required  was  not  easily 
obtained,  and  especially  in  this  country,  wbera 
there  was  little  power  of  selecting  from  a  stock, 
was  sometimes  altogether  unattainable.  It  followea 
that  many  observers  failed  to  realize  my  stereo- 
scopic effects  ;  and  that  many  doubt,  were  cast 
upon  the  value  of  Dr.  Giraud-Fenlou's  beautiful 
and  ingenious  invention. 

These  doubts  were,  however,  in  a  great  degree 
set  at  rest  by  an  improvement,  which  consists  m 
leaving  one  of  the  rhombs  entire,  >  A  dividing  the 
other  into  two  portions,  the  outer  of  which  is 
moveable,  and  is  governed  by  a  screw.  Ihe  ap- 
parent positions  cf  the  two  images  formed  by  the. 
rays  which  come  from  the  aerial  'niage,  is  thus 
placed  peifectly  under  the  command  of  the  spec- 
tator, and  any  instrument  may  be  adjusted  to 
meet  the  wants  of  various  observers. 

Murray  and  Heath's  adjusting  hnocular  C^^^^^ 
thalmosa,pe.-At  the  same  time  .'^^  ^r  M^^^ 
Fenlon  was  employed  in  contriving  the  imp  oved 
1  adjusting  form  of  his  own  instrument,  ,t  was 
most  lappily  suggested  by  Mr  J.  /ach  riali  Lau- 
r^co  lhat^he  division  of  the  rays  might  be 
•  IVectcd  by  four  small  mirrors,  the  two  central  ones 
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nrrangcd  ns  in  the  original  (Wheatstone's  reflecting) 
Ktfreoscope  ;  and  tliat  the  outside  mirrors  would 
admit  of  adjustment,  not  only  of  distance,  but,  also, 
ot  inclination.  An  instrument  of  this  kind  was 
manufactured  under  the  superintendence  of  Mr. 
Jlcisch,  of  the  firm  of  Murray  &  Heath,  Picca- 
dilly, and  succeeded  admirably  in  practice.  It 
was  found,  however,  that  the  mirrors,  if  made  pf 
metal,  would  be  liable  to  tarnish,  and  difficult  to 
clean  ;  and  if  made  of  silvered  glass,  they  produced 
confusion  by  reflecting  from  two  surfaces.  Even- 
tually it  was  necessary  to  substitute  prisms  for  the 
mirrors;  and  by  the  joint  labours  of  Mr.  Laurence 
and  Mr.  Heisch,  the  instrument  has  been  brought 
to  very  great  excellence. 

The  power  to  vary  the  inclination  of  the  ocular 
prisms,  makes  this  ophthalmoscope  independent  of 
the  decentred  lenses  required  for  Dr.  Giraud- 
Fenlon's.  Their  places  may  therefore  be  filled  by 
any  spherical  oculars  that  special  circumstances 
may  require. 

The  instrument  consists  of  a  horizontal  metallic 
plate  1  centimetre  wide  and  10  centimetres  long, 
with  a  central  perforation.  Behind  this  plate  the 
central  prisms  are  fixed,  and  the  lateral  ones  slide 
in  moveable  settings  furnished  with  an  index  and 
graduated  scale,  by  which  their  distance  apart  can 
be  read  off  at  a  glance.  Their  inclination  is  regu- 
lated by  a  screw  that  acts  upon  both  of  them  at 
once.  The  mirror  turns  upon  a  pin  on  the  upper 
part  of  the  plate,  and  the  instrument  is  completed 
by  a  moveable  wooden  handle.  The  metallic  por- 
tions are  constructed  of  aluminium  bronze,  and  the 
total  weight  is  thus  reduced  to  2  ounces  and  SO 
grains.  The  case,  as  fitted  up  by  Messrs.  Murray 
&  Heath,  contains  also  an  object-lens  and  the 
pairs  of  oculars,  and  is  made  of  a  shape  and  size 
convenient  for  the  pocket. 

I  have  found  by  careful  experiments,  that  the 
binocular  ophthalmoscope  may  be  constructed  for 
lateral  as  well  as  for  vertical  illumination,  and  that 
it  may  be  fitted  with  the  mirror  and  collecting- 
lens  of  Coccius's  or  Zehender's  instrument.  In 
this  way  it  becomes  much  more  convenient  for  the 
direct  image.  It  niaj-  also  be  fixed  to  a  stand, 
and  rendered  available  for  clinical  demonstration. 

As  regards  the  diflTerence  between  Dr.  Giraud- 
Fenhm's  instrument  and  that  of  Messrs.  Murray 
&  Heath,  any  comparison  is  greatly  in  favour  of 
the  latter.  The  power  to  alter  the  inclination  of 
the  reflecting  surfaces  is  most  valuable.  It  gives 
perfect  rest  to  the  ocular  muscles  of  the  observer, 
which  have  no  longer  to  adapt  themselves  to  pencils 
of  a  given  divergence,  but  receive  exactly  what 
they. require.  It  allows  of  the  ready  displacement 
of  reflected  images  of  the  mirror,  and  thus  greatly 
clears  the  field  of  visfon.  It  also  allows,  by  the 
removal  of  the  ocular  prisms,  amplifying  lenses  of 
higher  power  than  these  prisms  to  occupy  their 
positions,  and  thus  alfords  more  enlargement  of  the 
imago.  The  English  instrument  is,  moreover,  much 
less  heavy  tlian  the  French  one,  which  weighs  four 
ounces,  and  which  is,  therefore,  less  convenient 
both  fijr  the  hand  and  the  pocket. 

A  iilo-ophthahnascopes. — TheAulo-rplithalmoscope 
of  Cocci  us.— 'V)\a  lirtt  complete  instructions  for 
self-examination  with  the  ophthalmoscope  were 
given  hy  Professor  Cocciiis,  whose  statements  are 
here  followed. 

In  commencing  the  examination,  a  plcinc  mirror 
13  held  perpendicularly  before  the  eye,  close  to  it, 
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and  in  such  a  position  that  the  optic  axis  is  directed 
to  the  inner  edge  of  tlie  central  perforation.  A 
waxhght  should  then  be  placed  behind  the  mirror, 
in  the  continuation  of  the  optic  axis,  so  that  the 
inner  edge  of  the  mirror,  the  plane,  and  the  optic 
axis  are  all  in  one  line  ;  the  mirror  is  then  in- 
clined at  a  small  angle  from  the  eye  (from  the 
temporal  side),  upon  which  an  image  of  the  flame 
becomes  visible  in  the  mirror,  close  to  the  actual 
flame  itself,  and  deviates  inwards  from  the  latter 
(towards  the  nose)  as  the  inclination  of  the  mirror 
is  increased.  A  slight  movement,  which  allows 
the  image  of  the  flame  to  deviate  somewhat  up- 
wards and  inwards,  will  then  bring  the  reflection 
of  the  optic  disc  and  vessels  into  view.  In  order 
to  follow  the  course  of  the  central  trunks,  which 
mostly  proceed  upwards  and  downwards,  it  is 
necessary  to  guide  the  image  of  the  flame  upon 
them,  after  having  first  diminished  the  light  by  the 
interposition  of  a  strong  concave  lens,  or  of  a 
diaphram  with  a  small  perforation. 

For  complete  and   thorough  self-examination 
with    the  ophthalmoscope    of  the  optic  nerve, 
retina,  and  choroid,  it  is  necessary  to  dilate  the 
pupil,  to  use  a  lamp  for  illumination,  and  to  place 
a  convex  collecting  lens  behind  the  mirror.  Coccirs 
employs  a  steel  plane  mirror  with  a  sharpened  cen- 
tral perforation,  and  recommends,  according  as  the 
observer  can  bear  more  or  less  dazzling  (which 
cannot  be  entirely  obviated),  a  collecting  lens  of 
from  2"  to  3"  focal  length.    The  dazzling  will 
then  not  be  greater  than  that  which  ia  experienced 
in  being  examined  by  another  person  with  an 
object  lens  of  2"  for  the  inverted  image.   The  best 
view  of  one's  own  fundus  is  obtained  by  holding, 
with  the  free  hand,  a  convex  lens  of  2"  or  S"  focal 
length,  at  from  1"  to  L"  behind  the  mirror  ;  or  a 
weaker  lens,  of  from  4"  to  0"  focal  length,  close  to 
the  lamp.    For  self-examination  of  the  refracting 
media,  Coccius  employs  with  greater  success  two 
mirrors,  in  the  manner  first  proposed  by  Leydeler. 
After  having  dilated  the  pupil  of  the  eye  to  be 
examined,  a  perforated  plane  mirror  is  placed  before 
the  other,  and  so  inclined  that  its  image  of  the 
flame  is  reflected  by  the  second  large  plane  mirror, 
upon  the  eye  under  examination,  an  illuminated 
image  of  which  will  then  be  seen  in  the  second 
mirror.    If  it  be  desired  to  inspect  the  media  of  the 
left  eye,  the  perforated  mirror  is  therefore  placed 
before  the  right  eye,  and  so  directed  that  its  image 
of  the  flame  falls  upon  the  second  mirror  at  a 
proper  angle  to  be  reflected  into  the  left  eve.  As 
soon  as  this  is  the  case,  the  right  eye,  through  the 
opening  in  its  mirror,  will  toe  the  illuminated 
image  of  the  left  eye  in  the  second  mirror.  In 
order  to  test  accurately  the  transparency  of  one's 
own  crystalline  lens,  Coccius  employs  as  his  second 
mirror  a  concave  of  -i"  or  5"  diametcr,.and  20"  or 
•24"  focal  length.  The  lamp  is  best  placed  laterally, 
in  front  of  the  eye  to  be  examined,  which  must  be 
screened  from  its  direct  light. 

As  advantages  of  autoscopy,  Coccius  points  out 
that  the  examination  aft'ords  proof,  by  allowing 
the  red  vessels  to  bo  seen  when  cither  no  part,  or 
only  a  part  of  the  flame  itself  is  visible,  that  the 
fibrous  layer  (of  the  retina)  is  insensitive  to  light, 
and  that  the  bacillaiy  layer  is  not  a  simple  cat- 
optric apparatus ;  since,  if  it  were  so,  the  experi- 
ment would  not  succred.  It  .-illows,  nuireover,  of 
r>iniultancnu8  subjective  and  objective  examination, 
since  the  light  from  the  optic  nerve  and  its  veffcls 
c  c  2 


SCO  OPHTHALMOSCOPE, 

is  partly  distributed  upon  tlie  conti^unus  portions 
of  the  retina,  and  beiug  perceived  by  tlieni,  is 
by  our  imagination  trausferred  to  the  blind  spot. 
Further,  it  may  be  observed  that  near  the  borders 
of  tbe  optic  disc,  the  light  of  the  candle  flame 
bef;ins  to  be  more  white,  in  consequence  of  the 
deficient  choroid  no  longer  returning  red  rays. 
Lastly,  it  is  of  great  interest  to  observe  precisely 
tlie  boundary  between  the  bacillary  bodies  and  the 
optic  nerve.    A  small  ring  at  the  margin  of  the 
optic  disc  is  well  known  to  be  sensitive,  and  it 
certainly  is  so,  as  far  as  the  bacillary  bodies  extend. 
The  nutoscopic  examination  teaches  the  observer 
tliat  tlie  subjective  image  of  the  candle  flame  is 
abruptly  cut  off  where  the  clear  objective  image 
ceases.    The  knowledge  of  these  circumstances, 
and  an  e.xact  acquaintauce  with  the  optic  disc  oi 
one's  own  eve,  the  difference  between  veins  and 
arteries,  the'furm  of  the  nerve  and  its  physiological 
boundaries,  are  all  of  great  assistance  i"  '■ne 
recognition  of  disease,  and  afford  a  standard  of  the 
natural  appearance  of  the  disc  in  respect  of  colour, 
condition  of  surface,  and  other  particulars.  The 
discovery  of  the  nerve  in  the  eye  of  another  person 
is  also  facilitated  by  the  practical  knowledge  gained 
upon  oneself,  that  its  position  is  not  central,  but 
somewhat  below  the  horizontal  meridian  of  the  eye 
The  auto-ophtlialmoscope  of  Coccius  is  now  sold 
in  a  very  simple  form.    Ic  consists  of  a  brass  tube 
Bi  centimetres  in  lengih,  and  3  centimetres  m 
diameter,  closed  at  one  end  by  a  plate  perpen- 
dicular to  the  axis  of  the  tube,  in  which  is  seta 
plane  mirror  of  highly-polished  steel,  2  centi- 
metres   in  diameter,  with  its  reflecting  surface 
turned  outwards,  and  with  a  central  perforation 
3  millimetres  in  diameter.    The  tube  is  blackened 
within  and  carries  at  its  other  extremity  a  3  bi- 
convex lens,  covered  by  a  metal  plate  having  a 
circular  eccentric  perforation,  with  a  diameter  of 
32  millimetres,  that  extends  from  the  centre  of  the 
lens  to  its  circumference.      With  a  very  little 
pnictice  and  knack,  the  optic  disc  can  be  readily 
brought  into  view,  but  an  examination  of  the 
whole  fundus  oculi  is  difficult  and  tedious.  The 
field  of  vision  is  very  limited  indeed,  and  the  eye 
has  to  be  turned  in  all  directions,  and  examined 
bit  by  bit,  in  order  to  see  as  large  a  portion  of  the 
retinal  surface  as  can  be  scanned  at  one  glance  in 
the  eye  of  another  person.    Moreover,  the  princi- 
ple of  the  apparatus  renders  it  impossilile  to  see 
the  macula  lutea.    Many  of  these  disadvantages 
have  been  obviated  by  the  invention  of  the  uistru 

inent  next  to  be  described. 

Aulo-opUhalmmcopeofHeymann  affords  to 

one  eye  a  vertically  inverted  image  o  the  fundus 
of  the  other;  in  order  to  examine  the  left  eye  with 
the  right. 

The  various  parts  of  Dr.  Heymann's  very  in 
genious  apparatus  are  inclosed  in  a  box,  supported 
on  a  stand,  and  furnished  with  two  ocular  opeiv 
ings  like  those  of  a  common  stereoscope,  and  witl 
tjie  various  screws  and  milled  heads  necessary  for 
the  purpose  of  adjusting  the  mirror,  lenses,  and 
prism.  The  side  of  the  box  that  is  undermost  m 
examining  the  right  eve  must  be  turned  uppermost 
in  examining  the  left,' by  which  means  the  neces- 
sary reversal  of  the  whole  instrument  is  cft.'cted. 
It  would  be  useless  to  describe  here  in  detail  the 
several  mechanical  arrangi'ments,  the  purposes  of 
wliicli  will  at  once  l)ecoine  apparent  when  the  in- 
strument is  taken  in  the  hand. 


For  use,  it  is  ncces.sary  in  the  first  place  to  ad- 
just the  distance  between  the  ocular  openings  to 
suit  the  spectator,  and  then  to  place  a  brightly 
burning  lamp  behind  the  mirror.  On  looking  into 
the  apparatus,  if  the  illuminated  fundus  be  not  in 
view,  it  must  be  sought  by  very  gentle  movements 
of  the  mirror  and  prism;  and  as  soon  as  a  trace 
of  it  is  perceived,  it  will  be  easy  to  guide  it  into 
the  centre  of  the  fleld  of  vision.  This  done,  tlic 
lenses  should  next  be  so  moved  as  to  bring  out  the 
details  of  the  picture. 

The  Auio-opldhahnoscope  of  Giraud-Fenhn. — 
In  this  instrument,  by  a  contrivance  equally  simple 
and  ingenious,  the  whole  of  the  fundus  of  either 
eye  can  be  rendered  an  object  of  vision  to  the 
other,  either  in  the  inverted  image  or  the  erect. 

The  apparatus  consists  of  two  plane  mirrors, 
inclined  to  one  another  at  a  right  angle  and  placed 
in  front  of  the  observer.  An  ordinary  object-lens 
is  placed  between  the  left  eye  and  the  mirror  oppo- 
site, and  an  ordinary  ophthalmoscopic  mirror  is 
placed  in  front  of  the  right  eye  in  such  a  manner 
as  to  receive  rays  from  a  flame  placed  to  the  right 
side  of  the  right  eye,  and  to  reflect  them  directly 
upon  the  plane  mirror  in  front  of  the  right  eye. 
The  practical  effect  is,  that  the  rays  leaving  the 
left  eye,  instead  of  proceeding  straight  forwards 
to  an  observer  in  front,  are  twice  bent  at  a 
right  angle,  and  brought  back  to  the  right  eye 
without  any  change  in  their  relative  positions. 

The  Aiiio-nphihalmoscope  of  Zehendi-r,  which 
was  contrived  in  order  to  facilitate  self  inspection 
of  the  excentric  portion  of  the  retina,  is  essentially 
the  same  as  that  of  Dr.  Giraud-Fenlon. 

It  consists  of  two  plane  mirrors,  so  arranged 
that  they  can  be  inclined  towards  one  another  at 
any  necessary  angle.  A  lamp  is  placed  at  the  side  of 
the  observer,  facing  one  of  the  mirrors.  The  first, 
or  illuminating  mirror,  reflects  rays  from  the  flame 
into  the  eye,  and  also  reflects  a  portion  of  the 
returning  rays  towards  the  second  mirror,  by 
which  they  are  again  reflected  in  the  visual  axis  of 
the  observer.  If  the  eye  be  emmetropic,  and  the 
emergent  rays  parallel  they  will  be  united  into  an 
erect  virtual  image  of  the  parts  from  which  they 
come.  If  the  emergent  rays  be  convergent,  they 
may  be  rendered  parallel,  or  divergent  by  substi- 
tuting for  the  second  plane  mirror  a  convex  one, 
of  which  the  radius  of  curvature  should  he  double 
the  negative  focal  length  of  the  concave  lens  that 
would  produce  the  desired  correction.  If  the 
illumination  be  otherwise  insuflicient,  a  concave 
mirror  may  be  used  instead  of  the  first  one,  but 
if  this  be  done,  the  second  mirror  must  in  any 
case  be  convex.  For  parallel  rays,  its  radius 
must  be  equal  to,  or  somewhat  less  than  that  of 
the  first  ;  and  for  convergent  rays,  its  r.idius  must 
be  still  farther  diminished  according  to  the  degree 
of  their  convergence. 

The  Examimilion  iriih  the  Ophthalmoscope— 
(I)  If  it  be  desired  to  inspect  carefully  some 
sin-de  point  of  the  fundus  oculi,  a  fixed  instrument 
will  be  found  the  most  desirable,  but  it  will  be  far 
less  adapted  for  a  more  extended  survey.  \\  Hi' 
the  fixed  instrument  the  observer  sees  only  from  a 
distance,  that  is  to  say,  he  has  before  hnn  mi 
image  of  the  retina  at  his  distance  for  clear  vision. 
While  by  this  he  is  spared  all  exertion  of  his  eye, 
it  must  not  be  forgotten  that  he  loses  that  sharp- 
ness  of  pcrc.ptiou  which  we  obtam,  as  if  rom  a 
magnifier,  by  the  close  examination  of  objects. 
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With  fixed  instnmients,  moreover,  a  careful  inspec- 
tion of  the  periphery  of  the  ocular  fundus  becomes 
ver}-  difficult,  since  for  this  purpose  the  patient 
must  turn  his  eye  in  all  directions,  and  will  often 
be  required  to  give  it  a  degree  of  obliquity  that 
he  will  be  unable  with  any  steadiness  to  maintain. 

"  The  moveable  mirrors  are  free  from  the  above- 
named  defects,  and  can  be  so  managed  as  to  dis- 
pl.ay  all  parts  behind  the  equator  of  the  eye,  without 
any  considerable  changes  in  the  direction  of  the 
organ.  They  require,  however,  if  used  for  the 
examination  of  the  erect  image,  far  more  practice 
and  dexterity  than  the  fixed  instruments,  since  it 
is  necessary  for  the  observer,  in  spite  of  his  prox- 
imity to  his  object,  to  maintain  accommodation  of 
his  eye  for  distant  vision,  and  also  to  hold  the 


mirror  with  great  steadiness,  partly  in  order  to 
keep  the  image  in  his  field  of  sight,  and  partly  in 
order  not  to  dazzle  the  patient  by  to-and-fro  move- 
ments of  the  reflecting  surface,  such  being  among 
the  greatest  disadvantages  of  ophthalmoscope  ex- 
amination." {Heymann.) 

For  clinical  demonstration,  or  for  observation 
with  little  study  or  practice,  or  for  purposes  of 
exact  drawing  or  measurement,  the  large  instru- 
ments must  be  preferred,  in  which  the  different 
parts  of  the  ophthalmoscope,  and  the  eye  examined, 
are  all  fixed  as  steadily  as  possible.  Among  these, 
the  best  are  those  of  Liebreich,  Follin,  Epkensand 
Bonders,  and  the  larger  one  of  Ruete  ;  whde,  for 
hand  use,  the  small,  cheap  and  portable  forms,  and 
especially  those  of  C'occius,  Zehender,  and  Hasner, 
deserve  the  preference.  In  most  cases,  too,  a 
simple  concave  mirror  (the  ophthalmoscope  of  An- 
agnostakis)  will  siiflice,  if  the  following  proportions 
be  observed  :  Its  focal  length  should  not  be  less 
than  a",  nor  more  than  ]  0",  its  diameter  about  5 
centimetres,  and  the  diameter  of  its  central  per- 
foration not  more  than  ?,  or  4  millimetre?.  Glass 
mirrors,  from  which  only  the  metal  is  removed, 
are  preferable  to  those  with  a  central  perforation. 
When  ocular  lenses  are  required,  they  must  turn 
easily  upon  their  axes,  so  as  to  be  applied  closely 
to  the  back  of  the  mirror. 

(2)  With  regard  to  the  illuminaling  powers  of 
different  ophthalmoscopes,  the  following  observa- 
tions are  made  by  Zehender  :  The  faintest  light 
is  that  which  is  reflected  from  a  plate  of  unsilvered 
glass,  when  the  angles  of  incidence  and  reflection 
are  70°.  It  is  necessary,  hovvever,  to  take  into 
account  the  distance  of  the  reflecting  surface  from 
the  eye  under  inspection  ;  because  there  is,  for 
everyone,  one  determinate  distance  at  which  it 
will  receive  more  light  than  at  any  other,  and 
within  or  beyond  which  the  degree  of  its  illumina- 
tion diminishes.  Simple  concave  mirrors  direct 
upon  the  examined  eye  a  cone  of  light,  having  the 
reflecting  superficies  for  the  base,  and  of  greater 
intensity  the  shorter  the  focal  distance  of  the 
mirror.  Experience  teaches,  however,  that  only 
mirrors  of  considerable  focal  length  are  available 
for  ophthalmoscopic  examination,  and  that,  if  their 
focus  be  nearer  than  (/',  they  p.re  wholly  useless. 
If  a  cone  of  light  be  thrown  upon  the  eye  from  a 
distance  by  a  concave  mirror  of  considerable  sur- 
face, only  those  rays  will  penetrate  the  organ  that 
strike  the  cornea  within  the  limits  of  a  circle  the 
size  of  the  pupil.  If  the  mirror  be  brought  nearer 
to  the  eye,  there  will  be  found  a  position  at  which 
all  the  rays  reflected  from  it  enter  the  pupil;  but 
this  will  be  at  too  great  a  distance  to  allow  of  ex- 
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amination  of  the  erect  image  of  the  retina.  If  the 
observer  brn)gthe  mirror  near  enough  for  this  pur- 


pose, by  far  the  greatest  part  of  the  light  will  fall 
upon  the  iris,  and  the  pupil  will  receive  only  those 
rays  that  are  reflected  from  the  immediate  border 
of  the  central  perforation,  and  that  does  not  afford 
an  illumination  stronger  than  that  of  a  plane  mirror. 
Simple  concave  reflectors,  therefore,  do  not  give 
sufficient  light  for  close  observation,  although  their 
action  is  extraordinarily  good  in  the  examination 
of  the  inverted  image. 

The  light  reflected  from  a  plate  of  silvered  glass 
is  the  incident  light  in  undiminished  quantity. 
Coccius  first  used  such  a  mirror,  and  obtained  with 
it  about  the  same  illumination  as  with  Ilelmholtz's 
instrument.  He,  however,  increased  its  action  by 
employing  a  convex  lens  to  cast  an  enlarged  image 
of  the  flame  upon  the  mirror.  In  respect  of  illumi- 
nation, the  improvement  thus  gained  was  as  if  the 
plane  mirror  were  exchanged  for  a  concave  of  a 
focal  length  equal  to  that  of  the  lens,  with  the 
additional  advantage  that,  by  changing  the  lens, 
this  focal  length  could  be  varied  to  meet  the  re- 
quirements of  any  particular  case.  For  the  pur- 
poses of  examination,  this  arrangement  possessed  a 
still  greater  advantage  over  the  concave  mirror, 
since  the  eye  of  the  observer  is,  with  the  former, 
brought  actually  within  the  cone  of  reflected  light, 
instead  of  being  plated  behind  its  base,  as  with 
the  latter.  It  is  obvious  that  with  the  plane 
muTor  and  lens,  the  virtual  base  of  the  light  cone 
will  be  as  much  behind  the  mirror  as  the  actual 
source  of  light  is  in  front  of  it,  after  allowing  for 
the  virtual  approximation  of  the  flame  to  the  mirror 
that  is  affected  by  the  lens.  But,  in  such  a  com- 
bination, the  focal  length,  and  the  size  of  the  image 
of  the  Hame,  increase  and  diminish  in  the  saine 
ratio,  and  in  such  a  degree  that  in  concentrating 
the  light  upon  a  portion  of  the  mirror  not  much 
larger  than  the  pupillary  diameter  (in  which  case 
alone  no  light  is  wasted)  the  marginal  rays  un- 
dergo a  considerable  spherical  aberration,  which 
renders  them  useless  for  the  purpose  of  illumina- 
tion. _  In  Zehender's  convex  mirror,  however,  this 
spherical  aberration  of  the  marginal  rays  is  much 
diminished,  and  interferes  much  less  with  their 
illuminating  power  ;  since  both  axial  and  marginal 
rays,  when  reflected  from  a  convex  mirror,.have  a 
considerably  greater  focal  distance  than  when  re- 
flected from  one  that  is  either  plane  or  concave. 
It  follows  from  these  considerations  that  it  is  best 
to  use  a  concave  mirror  for  the  inverted  image 
and,  for  the  erect  image,  the  mirror  of  Zehender  or 
Coccius.  The  merits  of  Hasner's  silvered  lenses 
have  been  already  pointed  out  and  explained. 

The  observer  who  requires  a  fixed  instrilment 
must  ahyays  be  of  the  minority,  and  its  use  will  bo 
almost  limited  to  surgeons  in  consultingophthalmic 
practice,  to  those  who  have  to  instruct  students,  and 
to  those  who  have  opportunities  and  leisure  to  make 
careful  drawings  of  the  appearances  they  observe. 
For  all  these  purposes,  the  large  ophtlialmo.«cope  of 
Liebreich  answers  admirably  ;  but  I  should  think 
the  modification  of  it  contrived  by  Follin  would  be 
in  many  respects  nmre  convenient,  'i'lie  mobility 
of  the  object  lens  itself,  as  well  as  the  power  t.i 
draw  the  patient  gently  towards  it,  or  to  make  him 
recede  from  it,  without  altering  the  field  of  vision 
and  without  moving  the  eye  of  the  observer,  would 
often  be  highly  valuable.  Such  instruments  should 
he  obtained   only  from  English  makers.  The 
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foreign  ones  that  I  have  Been  have  been  at  once 
dear  and  bad.  The  threads  of  their  screws  are 
always  defective;  the  parts  that  should  be  steady 
quiver  and  shake,  the  parts  that  should  glide 
easily  stick  fast,  the  parts  that  should  be  immove- 
able slide  downwards,  in  tardy  and  reluctant  obe- 
dience to  the  law  of  gravitation.  By  the  time  that 
all  the  faulty  portions  have  been  replaced  in  this 
country,  the  "instrument  will  be  for  more  costly 
than  one 'originally  of  English  construction,  made 
to  work  "as  smoothly  and  easily  as  a  microscope 
from  the  first.  1  trust  my  readers  will  take 
warning  from  this  experience, 

I  have  found  that  the  most  convenient  method  of 
usiu"  a  stationary  ophthalmoscope  is  to  attach  it 
to  a^small  table  constructed  for  the  purpose.  My 
own  has  a  surface  of  about  a  foot  square,  and  is 
supported  by  a  strong  central  column  heavily 
weighted  at  the  base.  In  practice,  this  arrange- 
ment possesses  many  advantages  over  the  corner  of 
a  larger  table. 

The  small  foreign  instruments  are  generally 
cheaper  than  the  English,  often  much  cheaper,  and, 
if  of  simple  construction,  are  fully  equal  to  them. 
The  hand-ophthalmoscopes  of  Liebreich,  Coccius, 
and  Zehender,  are  largely  imported  from  Berlin; 
and  may  be  obtained  of  excellent  quality  from  any 
instrument-maker  or  optician.  The  binocular  in- 
strument of  Dr.  Giraud-Fenlon,  is  made  chiefly  by 
MM.  Nachet  et  fils  ;  and  in '  consequence  of 
the  number  they  manufacture  certainly  cheaper 
than  elsewhere.  Messrs.  Murray  and  Heath's 
instrument  has  been  made  only  by  themselves. 
The  difference  between  the  effects  produced  by 
binocular  and  monocular  ophthalmoscopes  is  very 
considerable,  and,  for  a  beginner  or  an  ine.xpe- 
rienced  observer,  is  very  important.  In  order  to 
estimate  this  difference  correctly,  it  must  be  re- 
membered that  the  difficulties  of  ophthalmoscopy 
are  twofold.  There  is,  first,  the  difficulty  of 
seeing,  and  then  there  is  the  difficulty  of  interpret- 
ing wliat  is  seen.  Of  these,  the  first  is  much  the 
same  with  all  instruments  ;  but  the  binoculars 
reduce  the  second  to  a  minimum. 

In  using  the  monocular  ophthalmoscope  of  Coccius 
or  Liebreich  for  the  inverted  image,  in  spite  of 
abundant  light  and  perfect  definition,  the  details 
of  the  picture  appear  to  be  all  in  the  same  plane. 
The  vessels  of  the  retina  can  be  distinguished  from 
those  of  the  choroid  by  colour  and  direction,  but 
not  by  any  appreciable  difference  in  their  position. 
The  depressions  formed  by  choroidal  atrophy  or  pos- 
terior staphyloma,  and  the  elevations  irom  sub- 
retinal  hemorrhage  or  effusion,  present  colours 
which  contrast  with  those  of  the  general  field, 
but  scarcely  any  appearances  by  which,  prior  to 
reflection,  their  "sunken  or  raised  position  can  be 
positively  determined.  Even  the  cupped  disc,  the 
most  marked  of  the  surface  changes  of  the  fundus 
oculi,  betrays  itself  chiefly  by  the  bending  of  the 
vessels  at  its  margin,  and",  by  inexperienced  obser- 
vers, is  often  mistaken  for  an  elevation.  It  may 
fairly  be  said,  I  think,  tliat  the  limited  power  of 
one  eye  to  furnish  data  for  correctly  estimating 
relief,  is  the  chief  source  of  difficulty  in  the  inter- 
pretation of  ophthalmoscopic  appearances. 

With  a  good  binocular  ophthalmoscope  this 
difficulty  vanishes.  The  difference  between  the 
appearances  presented  by  the  two  methods,  is  like 
the  difference  between  the  appearance  of  a  tree 
growing  in  n  field  and  a  tree  painted  in  n  picture. 


Not  only  is  the  depressed  optic  nerve  immediately 
recognised  as  an  unmistakable  cup  or  cubity,  but 
even  small  effusions  of  blood  or  lymph,  or  serum, 
on  the  one  hand,  or  patches  of  atrophy  on  the 
other,  present  aspects  that  are  conclusive  with 
regard  to  their  relations  to  the  general  level  of  the 
field.  The  vessels  of  the  retina,  too,  are  seen  to 
stand  out  from,  and  to  be  distinctly  on  a  plane 
anterior  to,  those  of  the  choroid  ;  which,  again,  in 
young  light  eyes,  with  good  illumination,  may  be 
distinctly  traced  to  different  strata  of  the  mem- 
brane. 

For  those  surgeons  who  have  obtained  a  thorough 
mastery  of  the  older  forms  of  the  instrument,  and 
with  whom  the   process  of  eliminating  optical 
illusions,  or  of  using  the  data  by  which  relative 
position  can  be  determined,  has  become  almost  in- 
stinctive, the  binocular  ophthalmoscope  is  only  so 
far  advantageous  as  the  picture  it  presents  is  more 
beautiful.    But  for  less  skilful  observers  it  is  of 
high  practical  value.    There  are  few  ophthalmo- 
scopic questions   more    important    or  haying  a 
greater  bearing  upon  diagnosis  and  prognosis,  than 
to  determine  whether  a  given  mass  of  pigment  be 
infiltrated  among  the  retinal  tissues,  or  deposited 
beneath  the  retina,  in  the  choroide.    It  is  of  equal 
importance  to  be  able  to  recognise  with  certainty 
the  commencement  of  serous  sub-retinal  effusion. 
By  binocular  vision,  all  these  conditions  can  be 
determined  at  a  glance  ;  by  monocular,  if  at  all, 
only  after  protracted  and  possibly  hurtful  exami- 
nation.    It  follows,  I  think,  that,  by  observers 
who  desire  to  learn  the  use  of  the  ophthalmoscope 
quickly,  and  to  avoid  errors  of  interpretation,  after 
having  had  but  small  experience,  the  binocular  in- 
strument should  be  unhesitatingly  preferred. 

For  the  erect  image  the  binocular  ophthalmo- 
scope possesses  little  advantage  over  the  older 
forms,  and  even  when  adapted  for  lateral  illumi- 
nation, it  is  not  so  easy  of  use.  For  this  purpose, 
therefore,  it  is  not  calculated  to  supersede  the 
ophthalmoscope  of  Zehender  ;  but  it  is  still  quite 
available  in  the  hands  of  an  observer  who  will 
take  the  trouble  to  master  the  difficulties  of  manipu- 
lation. For  the  erect  image,  it  will  generally  be 
needful  slightly  to  approximate  the  prisms.  The 
respective  merits  of  the  different  binoculars  have 
been  sufficiently  noticed  in  the  former  section. 

Before  purchasing  a  binocular  ophth-almoscope, 
it  is  prudent  to  make  certain  of  the  possession  of 
binocular  vision.  This  is  not  universal,  and  those 
in  whom  it  is  wanting,  are  often  unconscious  of 
their  deficiency.  The  test  is  very  snnple :  the 
eyes  should  be  directed  towards  a  candle-llame,  or 
other  convenient  small  object,  at  a  distance  of  eight 
or  ten  feet,  and  a  prism  of  16°  or  20°,  with  its 
angle  towards  the  nasal  side,  should  be  held 
before  one  eve.  With  binocular  vision  the  result 
will  be  either  two  images  of  the  object,  or  an 
internal  strabismus  verv  manifest  to  a  bystander. 
If  neither  of  these  consequences  follow,  a  binocular 
ophthalmoscope  will  be  wholly  useless. 

With  regard  to  the  choice  of  a  monocular  instru- 
ment, I  find  myself  compelled  to  diller  from 
Dr.  Zander  in  two  particulars.  First,  with  rcgarJ 
to  the  utility  of  the  simple  mirror  ;  and,  secondly, 
with  regard  to  the  superiority  of  a  concave  mirror 
for  the  inverted  image.  My  own  earliest  attempts 
at  ophthalmoscopic  investigation  were  made  with 
the  simple  mirror,  the  so-called  instrument  of 
.■\n.onostakis.    1  have  long  since  wholly  dis- 


c.irdcJ  it,  not  because  it  will  not  suflico  fur  many 
cases,  but  because  it  will  not  sufHce  for  all.  I  am 
convinced  that  difficult  investigations  will  be  most 
successfully  conducted  with  an  instrument  that  is, 
from  daily  use,  perfectly  familiar  to  the  observer  ; 
and  for  this  reasm  1  confine  myself  to  a  mirror 
that  carries  a  magnifying  lens  behind  it. 

With  regard  to  the  concave  mirror,  I  should, 
until  very  recently,  have  echoed  Dr.  Zander's 
statement,  and  should  have  agreed  with  the  opinion 
of  Mr.  Hulke,  tliat  Liebreich's  small  ophthalmo- 
scope is  the  best  and  most  convenient  for  the 
inverted  imag.".  Lately,  however,  the  contrary 
testimony  of  very  skilled  observers  has  induced  me 
to  investigate  the  question  with  some  care,  and  to 
compare  tiie  performance  of  different  ophthalmo- 
scopes upon  eyes  well  adapted  for  testing  them. 
I  have  come  to  tlie  conclusion  that  my  former 
preference  was  the  result  of  habit,  and  that  the 
best  ophthalmoscope  for  the  inverted  image  is, 
beyond  all  question,  that  of  Coccius.  It  illumi- 
iiaies  the  fundus  somewhat  less  brilliantly  than 
Liebreich's,  but  more  uniformly  ;  it  is  less  inter- 
fered with  by  reflections  of  the  mirror  from  the 
cornea,  and  by  images  of  the  flame  upon  the 
retina  of  the  eye  examined  ;  it  affords  better 
definition,  and  permits  the  uge  of  a  higher  magni- 
fying power  ;  lastly,  though  inferior  to  Zehender's 
fur  tile  erect  image,  it  yet  shows  it  very  fairly,  and 
in  a  manner  far  superior  to  Liebreich's. 

Preparations  for  the  Ea'amination. — Among  the 
var.ous  forms  of  ophthalmoscope  already  described, 
only  those  of  Ulrich,  Meyerstein,  and  Galenzowski, 
and  the  large  instrument  of  Liebreich,  are  adapted 
for  use  in  the  daytime,  without  any  disturbing 
influence  of  daylight.  For  all  others,  the  first 
essential  is  a  moderately  darkened  chamber.  The 
second  essential  is  a  good  light.  It  is  possible  to 
use  the  sun's  rays,  admitted  through  a  small 
opening  in  a  closed  shutter  ;  but,  on  account  of  the 
great  uncertainty  of  this  light,  of  the  dazzling  that 
it  produces,  and  of  its  inequality  from  the  passage 
of  clouds,  it  is  not  to  be  recommended.  Practi- 
cally the  best  light  is  that  of  an  oil-lamp,  burning 
with  a  clear  and  steady  flame,  covered  only  by  a 
chimney-glass,  and  so  arranged  as  to  be  raised  or 
lowered  at  pleasure.  A  naked  candle-fl  ime  may 
be  used  fur  very  susceptible  patients,  to  reduce  the 
dazzling  to  a  minimum.  With  regard  to  the 
position  of  the  light,  it  should  be  the  rule  of  a 
beginner  to  place  it  near  the  head  of  the  patient, 
on  the  same  side  as  the  eye  to  be  examined,  and 
so  far  back  as  to  leave  the  cornea  in  shadow.  It 
is  also  important  that  the  flame,  the  eye  of  the 
jiatient,  and  the  eye  of  the  observer,  sitould  be  all 
at  the  same  level. 

For  binocular  ophthalmoscopes,  as  already  men- 
tioned, it  is  necessary  to  have  a  vertical  instead  of 
a  lateral  illumination.  Partly  from  the  ready 
mobility  of  the  burner,  and  partly  because  the 
intensity  and  size  of  the  flame  can  be  regulated  at 
will,  I  am  disposed  to  think  that  gas  affords  the 
best  light  for  all  ophthalmoscopic  purposes.  The 
most  convenient  br.icket  is  one  that  may  be  seen 
at  the  Royal  London  Ophthalmic  Hospital,  Moor- 
fields,  and  that  possesses  a  universal  movement, 
upwards,  downwards,  and  to  either  side,  while  the 
chimney  of  its  argand  burner  remains  always 
jierpendicular.  The  burner  itself  may  be  either  of 
metal  or  porcelain,  but  should  be  closed  underneath 
by  fine  wire  giuz;',  to  subdivide  and  regulate  the 
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draught.  There  should  be  two  taps,  or,  if  only 
one,  it  should  be  remote  from  the  flame,  so  as  to 
check  the  pressure  from  the  meter,  and  to  prevent 
noise  in  combustion.  These  arrangements  not 
only  afford,  above  the  blue  part  of  the  flame,  a 
perfectly  steady  and  motionless  cylinder  of  white 
light,  but  they  give  the  power  of  regulating  the 
height  of  this  cylinder  at  pleasure,  and  of  placing 
it  exactly  in  any  desired  position  for  any  kind  of 
examination.  The  next  best  arrangement  is  an 
upright  moveable  burner,  made  to  stand  upon  a  table, 
and  connected  with  the  gas-pipe  by  an  elastic  tube. 
The  bracket  with  universal  movement  is,  however, 
of  such  great  general  utility,  that  it  cannot  be 
too  strongly  recommended  as  an  essential  part  of 
the  fittings  of  the  consulting  room.  It  will  be 
found  invaluable  for  laryngoscopy,  especially  for  the 
application  of  instruments  to  the  larynx  ;  and  it 
will  greatly  facilitate  many  procedures  about  the 
mouth,  nostrils,  and  ears.  There  are  probably  few 
practitioners  who  have  not  experienced  the  difli- 
culty  of  getting  any  assistant  to  hold  a  light  in  the 
exact  place  where  it  is  wanted. 

"Since,"  as  Hasner  has  very  forcibly  remarked, 
"  it  is  perfectly  intelligible  that  the  laity  should  be 
alarmed  by  being  brought  into  a  darkened  chamber, 
by  the  use  of  artificial  light  in  the  daytime,  and 
by  the  application  of  mysterious  lenses  and  re- 
flectors, it  is  proper,  even  if  fear  be  not  expressed, 
in  every  case  to  avoid  making  a  mystery  of  the 
nphtlialmoscope.  More  especially  to  timid  patients 
the  nature  and  objects  of  the  examination  should 
be  first  carefully'  explained." 

The  position  of  the  lamp  and  of  the  patient  being 
arranged,  the  latter  must  next  be  shown  a  point  in 
the  distance,  behind  the  observer,  at  which  he 
must  look  fixedly.  As  the  anterior  pole  of  the 
axis  of  the  optic  nerve  corresponds  to  the  outer 
third  of  the  cornea,  the  fixing  point  for  vision  must 
be  to  the  left  side  of  the  head  of  the  observer 
when  the  left  eye  is  examined,  and  vice,  versa.  If 
the  patient,  as  for  example  in  total  blindness,  be 
unable  to  direct  his  eye  by  the  sense  of  vision,  he 
may  still  often  do  so  by  muscular  sense,  if  his  own 
finger  be  placed  in  the  position  or  direction  towards 
which  his  eye  should  be  turned. 

It  is  desirable  to  keep  the  patient  as  still  as 
possible,  and  at  the  same  time  distant  from  the 
lamp  ;  and  it  is  best  when  the  eye  can  be  opened 
wide  without  assistance.  When  it  is  necessary  to 
hold  the  lids  asunder  the  irritation  often  produces 
a  considerable  flow  of  tears,  and  makes  the  patient 
restless  and  unsteady. 

Special  attention  must  be  paid  to  the  condition 
of  the  pupil  of  the  eye  examined.  If  this  be  much 
contracted,  which,  from  the  sudden  influx  of  light, 
would  usually  be  the  case  at  the  beginning  of  the 
examination,  onlj'  a  small  cone  of  rays  will  be 
admitted,  and  only  a  sm;dl  portion  of  the  retinal 
surface  will  be  illuminated.  In  such  cases  the 
pupil  must  be  dilated,  either  by  covering  the  other 
eye,  or  by  directing  the  patient  to  accommodate  for 
his  far  point  ;  or,  lastly,  by  the  use  of  a  mydriatic. 

Two  grains  of  extract  of  belladonna,  dissolved  in 
n  drachm  of  distilled  water,  will  produce  sufficient 
dilatation  ;  but  the  best  mydriatic  agent  is  the 
sulphate  of  atropia,  for  applying  which  Professor 
Donders  recommends  the  following  solutions  : 

(1)  Or.  iv.  in  5  i.  aq.  des:ill.  (gr,  j.-3  ij.)  as  a 
preparation  for  operations  ;  to  avert  threatened 
Ryiicchial,  closed  pupil,  or  prolapsus  iridis  ;  and  to 
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restore  vision  in  cases  of  central  cataract,  or  central 
opacity  of  the  cornea. 

(2)  The  first  solution  diluted  with  15  parts  of 
water  (gr.  i.-3  iv.)  to  produce  complete  dilatation 
and  immobility  of  the  pupil,  so  as  to  allow  of 
examination  of  the  interior  of  the  eye  in  all  direc- 
tions. The  dilatation  is  produced  in  from  30  to 
45  minutes,  and  the  sight  is  commonly  disturbed 
only  for  about  24  hours. 

(3)  The  fiist  solution  diluted  with  80  parts  of 
water  fgr.  i.-S  xx.),  1  in  9,  600,  for  common 
use.  One  or  two  drops  of  this  solution,  retained 
for  a  few  seconds  between  the  lids,  will  give  in 
from  30  to  60  minutes  a  sufficient  dilatation  to 
examine  the  eye  in  most  cases.  The  dilatation 
will  continue  from  8  to  36  hours.  By  some 
practice  it  is  possible,  however,  in  the  great  ma- 
jority of  cases,  to  see  the  details  of  the  fundus 
oculi,  and  to  form  a  diagnosis,  through  a  moderately 
narrow  pupil,  without  artificial  dilatation.  The 
attempt  should  generally  be  made,  since  there  will 
always  be  opportunity  to  dilate  the  pupil  after- 
wards, if  the  general  inspection  should  display 
occasion  for  a  more  special  one.  In  many  cases, 
however,  as  in  diseases  of  the  choroid,  gl.mcoma, 
and  so  forth,  this  will  not  be  necessary,  and  the 
pupil  will  be  wide  enough.  In  many  other  cases 
the  morbid  phenomena  consequent  upon  my- 
driasis, tiie  dazzling,  obscured  vision,  and  dis- 
turbance of  the  accommodation,  will  be  very 
troublesome,  or  even  hurtful. 

The  necessity  for  a  mydriatic  may  frequently  be 
obviated,  and  the  contraction  of  the  pupil  dimin- 
ished, by  making   the  examination    with  blue 
light,  which  has  the  additional  advantage  of  being 
more  pleasant  to  the  observer.    The  merit  of  this 
suggestion  is  due,  I  believe,  to  Dr.  F.  Argilagas,  of 
Cuba,  who  employed  a  mirror  of  blue  glass,  silvered 
at  the  back,  and  with  only  the  silvering  removed 
from  the  sight-hole.   After  tliis,  a  blue  chimney- 
glass  came  into  very  general  use  ;  and  a  screen 
has  lately  been  recommended  by  Mr.  Ernest  Hart 
and  others.    This  may  be  of  cobalt  blue  glass;  or 
if  it  were  desired  to  transmit  the  rays  only,  it 
might  be  made  of  two  plates  of  white  glass, 
cemented  together,  and  inclosing,  as  in  Dr.  Boehm's 
tinted  lenses,  a  film  of  a  solution  of  ammonio-sul- 
phate  of  copper  or  of  Prussian  blue.    My  own 
practice  formerly  was  to  use  the  blue  chimney- 
glass,  but  latterly  I  have  preferred  a  blue  object- 
lens,  made  by  cementing  a  plane  glass  of  the  A 
tint  between  two  plano-convex  lenses  of  the  re- 
quired power.    Witii  such  a  lens  it  is  necessary, 
of  course,  to  place  it  in  front  of  the  eye,  before  the 
reflection  from  the  mirror  is  allowed  to  fall  upon 
the  pupil.    MM.  Janssen  and  Follin  have  lately 
contrived  an  apparatus  that  can  be  fitted  to  any 
lamp,  and  that  carries  a  screen  of  any  desired  tint. 
It  is  well  adapted  for  the  consulting  room,  but  the 
blue  lens  has  the  advantage  of  ready  portability. 
The  same  advantage  attaches  to  the  atropinised 
gelatine,  recently  introduced  as  a  substitute  for 
mydriatic  solutions. 

Conduct  of  the  Examination.— KW  preparations 
being  made,  the  observer  takes  the  concave  mirror 
in  the  hand  that  is  on  the  side  towards  the  lamp, 
places  its  upper  edge  against  the  superior  margin  of 
his  orbit,  and  looks  through  the  perforation  at  tlie 
eye  to  be  examined  ;  he  then  causes  the  mirror  to 
turn  a  little  on  its  vertical  axis,  until  the  inverted 
image  of  the  ilame  is  cast  upon  the  eye  under 
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examination,  the  pupil  of  which  will  then  return  a 
more  or  less  intense  reddish  or  whitish  glow.  For 
a  general  inspection  of  the  refracting  media,  it  will 
be  sufficient  to  look  at  the  eye  from  different  dis- 
tances, and  to  cause  it  to  make  slight  movement-, 
upwards,  downwards,  and  to  either  side.    If  no 
diseased   conditions  be  apparent,  the  observer 
proceeds  to  examine  the  inverted  image  of  the 
fundus.    For  this  purpose  he  takes  a  bi-convcx 
lens,  of  2"  or  3"  focal  length,  in  the  thumb  and 
index  finger  of  his  free  hand,  rests  his  little  finjii-r 
upon  the  forehead  of  the  patient,  and  brings  the 
lens  in  front  of  the  examined  tye,  so  that  the 
light  from  the  mirror,  passing  through  this  lens, 
will  be  concentrated  upon  the  pupil.    The  actual 
inverted  image  of  the  fundus  will  now  be  fiiuiid 
between  the  lens  and  the  observer,  in  the  focus  of 
the  former  ;  and,  to  render  it  visible,  the  observer 
must  usually  move  his  head  somewhat  farther  back. 
This  movement   requires   considerable  practice, 
since  it  is  especially  necessary,  in  executing  it,  to 
maintain  the  mirror  in  unchanged  direction.  Even 
for  a  sound  eye,  and  far  more  for  a  diseased  one, 
unexpected  to-and-fro  movements  of  the  cone  of 
light  will  soon  become  unbearable.    The  distance 
of  the  lens  from  the  examined  eye  should  be  such 
as  to  make  the  focus  exactly  coincide  with  the 
pupil.    For  this  purpose  the  pupil  itself  affords 
the  best  standard.    When  the  pupillary  margin 
limits  the  field  of  vision,  the  lens  is  too  near  the 
eye.    As  the  distance  between  them  is  increased, 
the  pupil  enlarges,  and  finallj',  in  the  focus  of  the 
lens,  its  margin  disappears.    The  distance  of  the 
mirror  from  the  lens  must  be  the  focal  length  of 
the  latter,  added  to  the  distance  for  clear  vision  of 
the  observer.    The  first  object  to  be  sought  within 
the  eye  is  the  entrance  of  the  optic  nerve.  Some- 
times, before  its  white  surface  becomes  visible, 
darker  streaks  may  be  seen  traversing  a  bright  red 
ground.    These  will  be  the  vessels  that  proceed 
from  the  entrance  itself,  and  by  following  one  of 
them,  in  the  direction  of  its  increasing  thickness, 
towards  the  inner  and  inferior  part  of  the  ej-e,  by 
movements  of  the  observer  and  mirror  in  the  oppo- 
site direction,  the  white  surface  of  the  optic  disc 
will  presently  be  perceived. 

At  the  beginning  of  the  examination,  as  soon 
as  the  nerve  surface  is  found,  it  is  desirable— since 
the  eye  of  the  observer  has  then  a  distinct  object 
of  sight,  and  the  eye  of  the  patient  is  accommodated 
for  its  far  point— to  form,  by  the  clearness  of  the 
central  vessels,  a  judgment  of  the  state  of  refi-ac- 
tion  of  the  eye,  by  which  the  selection  of  a  concave 
lens  for  the  erect  image  may  be  assisted.  Tiie 
fine  arterial  twigs,  passing  over  the  nerve  surfnce, 
serve  as  test-objects  for  more  accurate  determina- 
tion. 

After  inspection  of  the  nerve  surface,  attention 
should  next  be  directed  to  the  vessels,  to  observe 
whether  they  present  a  normal  condition  at  thetr 
place  of  entrance,  to  note  their  course  over  the 
white  disc,  and  their  conduct  at  and  after  passing 
to  the  red  background.  After  tlie  vessels  should 
be  observed  the  transparency  of  the  retina,  its 
relations  to  the  choroid  and  to  the  nerve  entrance, 
next  the  pigment-layer  of  the  choroid,  and  then 
the  observer  should  return  to  a  more  carclu  and 
accurate  study  of  the  entrance  to  the  nerve;  htsl  y 
follows  the  inspection  of  the  refracting  media,  the 
vitreous  body,  the  crystalline  lens,  tlie  cornea,  and 
tlieii  liiat  of  the  iri.^^. 


When  the  habit  is  once  acquired  of  commencing 
at  the  nerve  entrance,  and  studying  the  topo- 
;_;raphy  of  the  inner  eye  from  behind  forwards,  so 
to  speak,  it  will  be  easy  to  examine  cases  in  which 
tiie  crystalline  is  impaired  or  the  retina  detached, 
or  in  which  one  side  of  the  globe  is  obscured. 

DiffwuUies  of  (he  EMimination. — Every  honest 
observer  will  have  to  acknowledge,  at  the  com- 
mencement of  his  investigations,  that  he  has  only 
succeeded  in  seeing  a  luminous  reddish  disc,  and 
will  find  that  he  requires  continued  practice  in 
order  to  learn  the  use  of  the  ophthalmoscope  ;  and 
what  is  even  more  important,  to  understand  the 
appearances  it  reveals — precisely  as  practice  is 
needed  in  order  to  obtain  skill  in  auscultation,  or 
in  tactile  examination.  Difficulties  arising  from 
this  cause  cannot,  of  course,  be  entirely  obviated; 
but  still  there  are  certain  sources  of  trouble  to  the 
learner  about  which  information  may  be  given, 
and  which  are  briefly  referred  to  in  the  following 
paragraphs. 

Ti.e  first  of  these  difficulties  depends  upon  the 
presence  of  the  object-lens,  and  upon  the  reflection 
of  its  image  in  the  mirror  by  the  cornea  of  the 
examined  eye,  a  reflection  that  may  prevent  the 
possibility  of  accurate  examination.  In  order  to 
displace  it,  the  ej'e  under  examination  should  be 
slightly  moved,  and  the  object-lens  somewhat 
rotated  upon  either  its  vertical  or  its  horizontal 
axis;  it  may  also  be  necessary  to  alter  the  position 
of  the  flarne.  The  small,  bright,  round  image  of  the 
mirror  may,  by  an  inexperienced  observer,  be 
mistaken  for  the  optic  disc  itself.  The  presence 
of  a  dark  spot  in  the  image,  corresponding  to  the 
central  perforation,  and  the  absence  of  vessels,  are 
the  indications  by  which  this  error  may  be  avoided. 

It  is  not  at  first  easy  to  obtain  the  proper  rela- 
tive distances  between  the  eyes  of  patient  and 
surgeon,  and  between  the  mirror  and  the  lens, 
that  are  necessary  for  clear  images.  On  this  sub- 
ject, however,  directions  have  been  already  given. 

Another  difliculty  may  be  that  the  examiner,  in 
spite  of  brilliant  illumination,  obtains  no  clear 
definition  ;  and  this  may  arise  from  a  mistaken 
endeavour  to  use  the  greatest  possible  amount  of 
light.  Many  ol.jectsare  best  shown  by  moderate  il- 
lumination, and  a  very  brilliant  light,  may  itself  be 
a  source  of  erroneous  diagnosis.  Kxperience  shows 
this  to  be  the  case  in  opacities'of  the  media,  which 
are  more  clearly  seen  in  front  of  a  dimly  lighted 
fundus  than  against  strong  illumination  ;  it  is, 
therefore,  prudent  to  use  a  moderate  degree  of 
light  for  studying  the  topography  of  the  eye,  and 
especially  for  determination  of  the  relative  depths 
of  objects  ;  and  to  advance  to  further  illumination 
only  when  the  localities  are  known,  and  for  any 
object  that  may  specially  require  it. 

A  final  difficulty,  especially  in  the  erect  image, 
is  the  proper  accommodation  of  the  eyes  of  the 
observer.  The  short-sighted,  and  persons  generally 
who  are  unaccustomed  to  the  use  of  optical  instru- 
ments, experience  this  diLjulty,  that  they  in- 
voluntarily accommodate  the  eye  for  its  near  point, 
when  the  object  of  vision  is  close  to  them;  on 
account  of  this  their  eyes  are  readily  fatigued,  and 
soon  suffer  from  congestion  and  lachrymation. 
With  the  ophthalmoscope,  as  with  all  optical  instru- 
ments admitting  of  adjustment,  it  is  necessary  to 
accommodate  the  eye  for  its  far  point,  and  to 
arrange  the  apparatus  accordingly.  Ileymann 
advises  the  use  of  concave  glasses  in  ophtlialmo- 
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scopic  examination,  as  an  exorcise  of  accommoda- 
tion; since  m  using  a  stronger  concave  than  is 
necessary  for  correction,  although  the  image  will 
appear  smaller,  the  greater  the  difference  between 
the  refraction  of  the  media  and  the  compensation 
of  the  lens,  yet  this  small  image  is  exceedingly 
clear  and  sharp.  Then  by  degrees  using  weaker 
glasses  with  continually  nearer  approach  to  the 
eye  examined,  and  at  the  same  time  with  con- 
tinual endeavours  to  accommodate  for  greater  dis- 
tance, the  image  of  the  retina  may  be  seen  at  last 
without  optical  assistance. 

I  proceed  now  to  the  consideration  of  certain 
physical  conditions,  in  order  to  explain  the  means 
by  which  a  clear  image  of  the  fundus  oculi  can  be 
obtained. 

The  human  eye,  in  respect  of  its  refraction,  re- 
sembles a  strong  combination  of  positive  lenses.  If 
such  a  combination  be  placed  between  our  own 
eye  and  any  object,  the  object  is  rendered  visible 
under  certain  definite  circumstances,  as  an  erect,  or 
as  an  inverted  image,  and  under  other  circum- 
stances it  becomes  invisible.  The  visibility  of 
the  object  is  chiefly  determined  by  its  relation  to 
the  focal  point  of  the  combination  of  lenses, 
partly  by  the  distance  between  the  lens  and  the 
eye,  and  also  by  the  greater  or  smaller  range  of 
accommodation  of  the  observer.  If  the  object  be 
either  at  the  focus  of  the  lens,  or  a  little  within  it, 
the  observer  receives  either  parallel  or  sliglitlv 
divergent  rays,  and  unites  them  into  an  image 
upon  his  retina;  but  at  the  same  time,  as  the 
object  is  seen  under  an  increased  visual  angle,  it 
appears  erect  and  magnified.  This  statement 
moreover,  of  the  visibility  of  an  object  situated  in 
the  focus  of  the  lens,  only  applies  to  observers  who 
possess  normal  power  of  accommodation;  for  if 
the  observer's  eye  be  so  constituted  that' it  can 
only  accommodate  for  near  objects,  the  object  in 
the  focus  will  not  be  visible,  and  the  object  and  the 
lens  must  be  brought  nearer  together  in  order  to 
obtain  an  erect  image.  The  object  continues  visible 
however,  whether  the  eye  of  the  observer  be 
close  to  the  lens  or  distant  from  it;  only  the 
greater  the  distance,  the  smaller  will  be  the  field 
of  vision,  from  the  loss  of  the  marginal  rays  of 
light. 

If  an  object  be  placed  beyond  the  focal  point  of 
the  lenses,  then  the  divergent  rays  proceedin<T 
from  the  object  are  so  refracted  in  their  passage 
that  they  become  convergent,  and  unite  to  form  an 
inverted  image  on  the  other  side.  This  image  is 
larger  the  farther  it  is  from  _tlie  lenses,  and  the 
nearer  the  object  is  to  the  focus.  It  is  only  clearly 
visible  when  intercepted  at  the  common  focus  of 
all  the  pencils  of  light  entering  into  its  formation- 
but,  if  this  common  focus  be  very  far  distant  the 
image,  on  account  of  imperfect  definition' and 
illumination,  again  becomes  imperceptible,  and 
cannot  bo  seen  either  upright  or  inverted. 

When  we  come  to  apply  these  laws  to  tlio 
system  of  refraction  of  the  eye  and  to  the  retina 
as  an  object  of  vision,  the  next  question  is,  where 
IS  the  retina?  Does  it  lie  within,  in,  or  beyond 
the  focal  point  of  its  own  refracting  media.  The 
reply  is,  that  it  may  bo  found  to  occupy  any  of 
these  positions  ;  but  we  can  seldom  ascertain 
which  prior  to  examination,  particularly  in  crises 
of  blindness.  If  vision  remain  the  point  can  be 
certainly  determined  by  the  distance,  farther  or 
nearer,  at  wliich  objects  can  be  clearly  seen.  If 
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clearly  see  either  near  or  distant  objects,  the  retina 
lies  within  the  focus,  since  no  rays  are  united  into 
clear  images  (hypermetropia).  If  there  be  good 
vision  at  long  distance,  then  the  retina  is  in  the 
focus,  since  parallel  rays  are  united  upon  it  (emnie- 
tropia).  And  if  it  be  necessary  to  bring  objects 
very  near  the  eye,  then  the  retina  lies  beyond  tlie 
focus,  and  receives  images  only  from  divergent  rays 
(myopia). 

When  we  know  the  relation  of  the  retina  to 
the  focal  point  of  the  eye,  and  see  it  with  good 
illumination,  it  is  easy  to  deduce  whether  in  any 
particular  case  it  will  be  visible  in  erect  or  in- 
verted image  or  not,  and  it  can  be  deduced  farther, 
as  we  shall  proceed  to  show,  in  what  manner  a 
clear  image  can  be  obtained. 

(1)  The  Examination  of  the  Virtual  Erect 
Image. — If  we  assume  that  an  eye  to  be  examined 
is  thoroughly  illuminated,  its  pupil  widely  dilated, 
and  that  its  fundus  is  observed  by  a  person  of  normal 
or  far-sighted  vision,  the  retina  may  be  clearly 
seen  in  the  absence  of  a  lens,  without  accommoda- 
tion for  the  far  point,  but  if  the  eye  to  be  examined 
is  accommodated  for  its  near  point,  or  if  it  be  unable, 
as  in  myopia,  to  accommodate  for  a  distance,  its 
retina  will  be  invisible  in  the  erect  image,  because 
situate  behind  the  focus  of  its  refracting  apparatus. 
In  such  a  case,  the  patient,  if  normal  sighted, 
(emmetropic)  must  accommodate  for  distance,  but 
if  short-sighted,  and  unable  so  to  accommodate, 
the  focal  length  of  his  refracting  media  must  be 
increased  artificially,  so  that  the  retina  may  come 
to  lie  in,  or  in  front  of  the  focus.  This  object  is 
attained  by  the  interposition  of  a  negative  lens. 
In  general,  the  glass  selected  must  be  one  or  more 
degrees  stronger  than  that  habitually  used  by  the 
myope,  so  as  to  place  his  eye  in  a  state  equivalent 
to  one  accommodated  for  infinite  distance,  and  for 
this  purpose  the  dispersing  lenses  of  2",  4",  6" 
and  V,"  negative  focal  length  are  chiefly  used. 

If  the  eye  examined  be  blind,  there  is  no  means 
of  ascertaining  beforehand  which  place  the  retina 
occupies  in  relation  to  the  focal  point,  and,  therefore, 
what  glass  will  be  required  to  render  it  visible. 
The  question  can  only  be  determined  by  experi- 
ment. 

If  the  observer  be  himself  short-sighted,  he  must 
make  his  eye  equivalent  to  one  that  is  emmetropic, 
by  the  use  of  a  negative  lens  of  shorter  focal  length 
than  that  which  he  uses  habitually.  In  examina- 
tion of  an  emmetropic  eye,  he  will  therefore  re- 
quire a  weak  negative  lens,  and  in  examination  ol 
a  myopic  eye,  a  stronger  one  than  would  be  re- 
quired bv  an  emmetropic  observer. 

The  field  of  vision,  obtained  in  the  direct 
method,  is  not  limited  by  the  dimly  seen  pupillary 
margin.  In  order  to  determine  its  proper  boundary 
we  may  imagine  lines  drawn  from  the  pupillary 
margins  of  the  eye  observed  to  the  observer,  and 
having  their  crossing-point  in  the  centre  of  the 
observer's  pupil.  If  these  lines  be  considered  as 
rays  of  light,  emanating  from  this  centre,  we  find 
that  the  observer's  field  of  vision  upon  the  retina 
of  the  observed  eye  corresponds  to  a  dispersion 
circle,  in  which  the  central  point  of  the  pupil  of 
the  observer  presents  itself.  If  this  central  point, 
or  rather  its  image  seen  through  a  concave  lens  be 
situated  in  the  first  focal  point  of  tlie  eye,  the  dis- 
persion circle  will  then  be  equal  in  size  to  the 
inipil  ui  the  eye  observed.    Usually,  however,  the 
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eves  of  the  observer  and  observed  ate  not  near 
enou"h  to  each  other  for  this,  and  then  the  dis- 
persion circle  corresponding  to  the  field  of  vision 
will  be  smaller  than  the  pupil  of  the  eye  observed, 
and  smaller  still,  the  farther  the  observer  is  remote. 
(Helraholtz.) 

(2)  The  Examination  of  tlie  Actual  Inverted 
Image. — It  has  been  already  stated  that  a  simple, 
or  compound  lens  possesses  the  property  of  exhibit- 
ing an  object  that  lies  somewhat  beyond  its  focal 
point,  in  a  magnified  and  inverted  image,  and  that 
this  image  is  visible  when  intercepted  at  the  point 
of  union  of  all  the  pencils  entering  into  its  forma- 
tion. This  property  of  lenses  may  be  brought  into 
application  in  examining  the  retina  through  its 
own  refracting  system,  for,  if  the  retina  be  at  a 
sufficient  distance  behind  the  focus,  or  if  we 
diminish  the  focal  length  by  optical  means,  we 
obtain  an  inverted  image  of  the  retina  at  a  short 
distance  in  front  of  the  eye,  and  we  may  see  this 
image  clearly  by  withdrawing  from  it  so  far  as  our 
own  visual  power  may  require.  Luminous  objects 
are  visible  to  our  eyes  from  different  distances, 
accordingly  as  we  may  be  able  to  accommodate. 
If  proper  accommodation  be  made,  there  will  be 
formed  by  focal  union  of  the  rays  of  light  upon  the 
retina  a  clear,  inverted  image.  When,  therefore, 
we  perceive  the  inverted  retina  of  the  examined 
eye  as  an  illuminated  membrane,  we  know  that  the 
rays  of  light  proceeding  from  it  are  united  to  form 
an  image,  for  which  our  owu  eye  is  accommo- 
dated. 

If  we  inquire  into  the  utility  of  such  an  actual 
image  for  the  examination  of  the  fundus  oculi,  the 
answer  will  depend  upon  its  size  and  brightness 
(both  of  which  are  determined  by  its  distance 
from  the  eye  represented),  and  also,  more  es- 
pecially, upon  its  being  visible  to  an  observer.  To 
the  unaided  eye,  however,  the  image  is  generally 
invisible,  on  account  of  its  smalluess  and  dimness. 
It  is,  therefore,  necessary  to  use  optical  means  in 
order  to  bring  it  into  view.     If  we  consider  the 
retina  to  be  illuminated  by  a  flame  or  mirror, 
situated  in  the  far  point  for  which  the  eye  is 
accommodated,  so  that  an  inverted  image  of  the 
flame  is  formed  exactly  upon  the  retina,  then 
the   rays  leaving  the  eye  will  return  by  the 
same  course  that  they  pursued  in  entering,  and 
coming  under  slight  divergence,  they,  therefore, 
return  convergent.     If  now  a  convex  lens  of 
short  focal  length  be  placed  a  few  inches  iii 
front  of  the  observed  eye,  the  rays  passing  through 
the  lens  to  enter  the  eye  will  be  strongly  re- 
fracted, and  will  be  united  in  front  of  the  retuia 
in  the  vitreous  body,  so  that  they  will  proceed 
overcrossed  to   form  a  dispersion  circle  on  the 
retina    The  rays  reflected  from  the  fundus  of  the 
eye  will  also   be  united,  after  they  have  again 
passed  through  the  lens  in  its  focus,  where  they 
will  form  an  inverted  image  of  the  circular  illu- 
minated portion  of  the  retina;  and  this  image,  if 
regarded  from  a  proper  visual  distance,  will  be 
clearly  visible  to  the  observer.  It  is  necessary  that 
the  observer  should  look  at  the  foc  il  point  of  the 
convex  lens,  in  which  point  the  aerial  inverted 
image  will  be  seen.     Since  the  obscurity  of  tlie 
ima»e  increases  with  its  size,  and  with  its  distance 
the  eye,  it  is  generally  advantageous  to  be 
ontent  with  moderate  enlargement  and  to  use 
glasses  of  2",  2",  3",  3",  or  4"    ocal  length  ; 
Mlthou"h  lenses  of  such  stiv.ig  refraction  have  the 


I 


OPHTHALMOSCOPE 

disadvantage  that  their  foci  are  ver)-  small  and 
iKUTow,  and,  therefore,  are  lost  by  the  least  move- 
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inont  of  the  eye,  and  that  with  increasing  strength 
(if  the  lens,  the  intensity  of  the  light  for  ths 
c'bserved  eye  is  increased.  In  the  description 
ul'  the  several  ophtlialmoscopes,  it  lias  been 
already  stated  that  numbers  of  convex  glasses 
should  be  used  with  eacli. 

In  this  method  of  examination  the  short-sighted 
observer  can  approach  nearer  than  the  far-sighted, 
and  it  will  be  advantageous  for  the  latter  to  ap- 
proximate his  eye  to  the  image  by  the  use  of  a 
weak  convex  ocular  glass.  If  the  eye  examined 
be  blind,  it  can  only  be  determined  experimentally 
whether  an)-  or  what  lenses  will  be  required.  The 
inverted  image  may  be  magnified  by  a  second 
convex  lens.  The  rays  from  the  inverted  image 
reach  the  observer  slightly  divergent,  but  by  a 
second  lens  tliey  may  be  rendered  less  divergent, 
and  will  appear  as  if  they  came  from  the  direction 
of  a  continuation  of  this  less  divergent  course,  and 
from  a  point  nearer  to  the  eye  of  the  patient,  de- 
termined by  the  intersection  of  the  peripheral 
rays. 

The  arrangement  of  the  combination  of  two 
lenses  necessary  to  obtain  a  highly-magnified 
image,  nsay  be,  according  to  Stellwag,  by  a  combi- 
nation of  two  convex  lenses  behind  the  opening  of 
the  mirror,  so  that  the  anterior  will  bring  the  in- 
verted diminished  image  within  the  focal  distance 
of  the  second.  The  enlargement  will  be  very 
considerable,  and  the  object  will  be  seen  inverted, 
as  its  inversion  by  the  first  lens  will  be  left  un- 
altered by  the  second. 

Or,  by  placing  before  the  observed  eye  a  convex 
lens  of  shorter  focal  length  than  its  focal  distance 
fro.n  the  hinder  surface  of  the  mirror,  and  looking 
at  the  inverted  image  thus  produced  through 
another  convex  lens  placed  behind  the  mirror,  and 
of  a  focal  length  greater  than  its  distance  from  the 
image  formed  by  the  first  lens,  the  enlargement 
will  be  more  considerable,  the  greater  is  the  focal 
length  of  the  first  lens  (so  long  as  this  is  less  than 
the  distance  between  the  two),  and  the  greater  the 
magnifying  power  of  the  second. 

Or,  by  placing  before  the  observed  eye  a  convex 
lens,  and  intercepting  the  convergent  rays  return- 
ing from  it  by  a  concave  lens  behind  the  mirror. 
In  this  case  the  convex  lens  must  have  a  focal 
distance  greater  than  the  sum  of  the  distance  be- 
tween the  lenses  added  to  the  focal  distance  of 
the  concave. 

In  order  to  obtain  considerable  enlargement  of 
the  inverted  image  of  a  myopic  eye,  Liebreich 
proceeds  as  follows  :  He  holds  a  convex  lens  of 
greater  focal  length  than  the  distance  for  which 
the  examined  eye  is  adjust'd,  at  a  somewhat 
greater  distance  in  front  of  it  than  the  focal  length 
of  the  lens.  The  refracting  media  of  the  eye  then 
form  an  image  in  the  plane  of  the  distance  for 
which  the  eye  is  accommodated;  and  this  already 
strongly  magnified  image  is  seen  through  a  glass, 
the  power  of  which  is,  indeed,  very  limited,  since 
the  object  is  too  far  within  its  focu-i,  but  which 
can  at  once  remove  the  image  of  the  iris,  and  en- 
large the  field  of  vision. 

Let  it  be  supposed  that  the  examined  eye  has  a 
myopia  =  ^,  so  that  its  far  point  is  at  a  distance 
of  only  3";  and  that  a  lens  of  about  4"  focus  is  held 
about  i"  or  5"  in  front  of  it.  There  will  then 
be  a  highly  magnified   inverted  im:igo  of  tiie 


fundus,  distant  3"  from  the  eye  itself,  and  ]}"  or 
2"  from  the  lens.  By  the  latter,  on  the  one  hand, 
the  imago  is  enlarged,  and,  on  the  other,  the  in- 
verted image  of  the  iris  is  projected  in  a  larger  size 
and  at  a  greater  distance,  so  that  it  does  not  con- 
fine the  field  of  ophthalmoscopic  vision.  The 
distance  at  which  the  observer  must  place  himself 
will  depend  partly  upon  his  own  accommodation, 
and  partly  upon  the  strength  and  position  of  the 
lens  and  the  position  of  the  image — matters  that 
can  be  easily  determined  by  trial.  It  will  be 
found,  without  reference  to  exact  accommodation 
for  the  image,  that  the  observer  cannot  depart 
much  from  a  certain  definite  distance  without 
diminution  of  the  field  of  vision. 

Everything  situate  at,  or  within  the  principal 
focus  of  the  eye  examined,  may  be  seen  erect  with 
the  mirror  alone.  Thus  the  .retina  of  an  emme- 
tropic or  hypermetropic  eye,  a  detached  retina,  and 
an  intraocular  morbid  growth  or  foreign  substance, 
may  be  seen  in  their  natural  positions  without  an 
object-lens. 

Everything  situated  beyond  the  principal  focus 
of  the  eye,  such  as  the  retina  of  a  myopic  eye,  or 
the  bottom  of  a  deeply  excavated  nerve  disc,  may 
be  seen  inverted  with  the  mirror  alone.  Every- 
thing situpted  at,  or  not  much  within  the  focus, 
may  be  seen  inverted  by  the  interposition  of  a 
convex  lens.  The  inverted  image  appears  to  move 
in  a  direction  contrary  to  that  of  the  movement  of 
the  head  of  the  patient  or  of  the  observer,  and  in 
the  same  direction  as  the  movement  of  the  convex 
lens.  The  erect  image  appears  to  move  with  the 
head  of  the  patient  or  the  observer.  By  this 
difference  the  two  can  be  distinguished  apart  at  a 
glance.  In  order  to  understand  clearly  the  effect 
of  the  inversion,  it  is  well  to  take  a  piece  of  thin 
writing-paper,  and  to  draw  upon  it  a  circle  to  re- 
present the  fundus  of  the  left  eye  of  a  person 
placed  opposite  to  the  spectator.    The  circle  may 

Su. 

be  surrounded  by  the  letters  Na.         Te.  so  ar- 

In. 

ranged  as  to  indicate  the  superior,  inferior,  tempo, 
ral,  and  nasal  boundaries  of  the  figure.  To  the 
nasal  side  of  the  centre  a  small  circle  may  be 
drawn  for  the  optic  disc,  with  lines  radiating 
chiefly  towards  the  temporal  side,  to  represent  the 
blood-vessels.  The  sketch,  as  it  stands,  will  give 
an  idea  of  the  erect  image,  with  its  temporal  side 
to  the  right  of  the  spectator,  and  the  vessels 
passing  to  the  right.  If  the  piece  of  paper  be 
turned  bottom  upwards  with  the  written  side  still 
towards  the  spectator,  the  ordinary  conditions  of 
the  inverted  image  will  be  fulfilled,  and  the  inver- 
sion of  all  parts  will  be  complete. 

If  the  paper,  still  upside  down,  be  now  turned 
with  the  written  side  away  from  the  spectator,  and 
held  towards  the  light,  the  eifect  will  be  like  the 
inversion  produced  by  the  first  form  of  Laurence's 
reflecting  ophthalmoscope  or  by  the  auto-ophthalmo- 
scopes of  Heymann  and  Giraud-Fenlon.  The 
figure  is_  still  inverted,  but  the  spectator  is  placed 
behind  it,  and  the  position  of  his  right  hand  is 
changed  with  regard  to  it  ;  hence  the  vessels  pass 
from  his  left  to  his  right,  as  in  the  erect  image, 
while  the  upper  parts  are  seen  below  and 
vice  vcrsd.  The  simple  experiment  described  wiL 
m.'iko  this  clear  in  a  moment.  The  companitivu 
uses  of  the  two  methods  of  examination  may  be 
stated  in  the  following  manner  ; 
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So  long  as  the  olDserver  is  occupied  vvitli  the 
relative  positions  of  the  larger  parts  of  the  fundus 
oculi,  rather  than  with  a  close  scrutiny  of  tine 
objects,  the  inverted  image  should  be  preferred, 
and  especially,  when  it  is  desirable  to  diminish 
illumination   on  account  of  disease.  Notwith- 
standing the  absence  of  high  magnifying  power 
the  examination  of  the  inverted  image,  on  account 
of  the  larger  visual  fii-ld  and  more  comprehensive 
view  that  it  affords,  is  suflicient  to  guard  against 
any  grave  errors  in  practice.    The  examination  of 
the  erect  image,  indispensable  for  many  purposes, 
such  as  the  observation  of  changes  in  the  optic 
nerve,  pulsation  of  its  vessels,  and  so  forth,  is 
chiefly  needed  for  the  investigation  of  the  fine 
details  of  changes,  the  seat  of  which  has  already 
been  made  known  by  the  indirect  method.  The 
same  rules  apply  to  these  as  to  all  diagnostic  means; 
and  for  the  right  estimation  of  morbid  changes,  it 
is  before  all  things  essential  to  compare  the  dis- 
eased parts  with  the  healthy  tissues  around  them, 
as  well  as  to  compare  different  portions  of  diseased 
structure  with  one  another.    The  relations  between 
the  two  methods  are  for  the  fundus  of  the  eye 
much  like  the  relations  between  unaided  examina- 
tion and  examination  through  a  lens,  of  the  more 
external  parts  of  the  organ.    For  the  inspection  of 
a  small  corneal  opacity,  or  of  a  pigment-spot  on 
the  anterior  capsule,  the  magnifying  glass  renders 
us  important  service;  but  still  we  should  diagnose 
the  affections  of  the  cornea  and  of  the  pupil  badly, 
if  we  regarded  the  magnifier  in  any  other  light 
than  as  an  occasional  auxiliarj'.    (v.  Graefe.) 

Since  in  examination  of  the  inverted  image  we 
obtain  a  general  view  of  the  retina,  while  the  ex^ 
amination  of  the  erect  image  gives  the  clearest  and 
most  magnified  view  of  details,  it  follows  that  m 
■  exact  inquiries  the  two  methods  should  be  com- 
bined. Neither  the  one  nor  the  other,  however, 
should  be  continued  too  long,  or  repeated  too  fre 
quentli',  as  a  diseased  eye  may  be  seriousl};  injured 
by  prolonged  or  unduly  repeated  examination. 

The  foregoing  section  still  leaves  room  for  a 
few  observations  that  may  be  useful  to  beginners, 
with  regard  to  the  best  method  of  conducting  an 
ophthalmoscopic  examination. 

It  is  an  important  element  of  success,  that  the 
patient  should  be  comfortably  and  easily  seated  : 
well  back  in  the  chair,  and  with  the  head  erect. 
Mr  Streatfield  has  invented  a  special  chair  for  the 
purpose,  with  a  high  straight  back,  that  may  be 
occasionally  useful.  It  is  described  and  figured  in 
the  third  volume  of  the  '  Ophthalmic  Hospital 

''^'ThTobserver  should  be  seated  with  his  eyes  not 
perfectly  on  a  level  with,  but  a  very  little  higher 
than,  those  of  the  patient.  The  two  faces  should 
be  precisely  opposite  to  one  another,  feature  tor 
feature,  and  the  surgeon  should  use  his  riglit  eye 
for  the  inspection  of  the  left,  and  vice  versa.  1  tie 
patient  should  be  cautioned  not  to  turn  his  head, 
when  told  to  alter  the  direction  of  his  gaze.  Bctore 
commencing  it  is  well  to  observe  what  amount  ot 
control  he  possesses  over  the  movements  ot  his 
eyes,  and  how  far  he  is  able  to  look  upwards  and 
downwards,  to  the  right  hand  or  the  left. 

It  is  well  known  that  ocular  movements  are 
best  guided  by  reference  to  some  object  of  vision. 
Mr.  Hulke  has  made  the  useful  and  practical 
suggestion  to  place  a  large  screen,  divided  into 
numbered  compartments,  at  some  distance  behind 


the  surgeon,  who,  knowing  the  position  of  the 
figures,  would  tell  the  patient  to  look  at  7  or  at  .'). 
This  is  an  excellent  contrivance,  but  still  it  m;iy 
sometimes  be  replaced  by  objects  that  are  always 
in  readiness,  namcl}-,  the  fingers  of  the  hand  tl,  i 
holds  the  mirror.    For  this  purpose  I  depart  fr 
the  common  practice,  and,  for  the  inverted  im;iL  , 
place  the  handle  of  the  mirror  horizontally  acre 
my  face,  applying  it  to  the  riglit  eye  with  the  V  l 
hand,  for  examination  of  the  left  eye,  and  to  tin' 
left  eye  with  the  right  hand,  for  examination  of 
the  right.    I  take  the  handle  between  my  fort- 
finger  and  thumb  only,  turn  the  palm  towards  iIk-. 
patient,  elevate  the  remaining  fingers,  and  tell  the 
patient  to  look  at  them  steadily  and  to  follow  their 
movements.    If  the  sight  be  tolerably  good,  the 
observer  will  thus  obtain  complete  command  of  the 
position  of  the  globe,  and  may  guide  it  in  a  iy  di- 
rection.   If  the  optic  disc  be  nearly  out  of  sif;lit,  a 
slight  change  in  the  place  of  the  fingers  will  bring 
it  into,  and  keep  it  in  the  centre  of  the  field.  If 
the  sight  be  defective,  it  is  easy  to  keep  the  fingers 
in  to-and-fro  movement,  by  which  means  they  are 
seen  more  readily  than  any  stationary  oljject.  If 
the  sight  be  good,  and  the  pupil  not  under  the 
influence  of  atrophia,  the  fingers  will  be  too  near 
the  patient  to  serve  as  suitable  objects  of  vision. 
In  accommodating  the  eye  for  them,  the  contraction 
of  the  pupil  that  is  usually  associated  with  the 
action  of  the  ciliary  muscle,  would  interfere  with 
the  admission  of  light.    This  difficulty  is  easily 
obviated  by  directing  the  patient  to  look  past  the 
fingers  at  an  object  on  the  other  side  of  the  room. 

The  horizontal  position  of  the  mirror-handle  has 
the  additional  advantage  of  placing  the  object- 
lens  in  the  hand  that  corresponds  to  the  temporal 
side  of  the  eye  examined.    If  it  be  held  in  the 
other  hand,  the  nose  of  the  patient  is  in  the  way, 
and  he  breathes  over  the  hand  and  up  the  sleeve  of 
the  surgeon.    I  am  accustomed  to  take  the  object- 
lens  between  the  thumb  and  index  finger,  and  to 
rest  the  ulnar  side  of  the  tip  of  the  third  finger 
against  the  upper  margin  of  the  orbit,  a  httle  ex- 
ternal to  the  vertical  meridian  of  the  eye.    If  there  ■ 
be  any  tendency  to  closure  of  the  lids,  it  is  easy 
in  this  position  to  take  up  a  fold  of  skm  with  the  ■ 
finger,  and  to  control  the  upper  lid,  without  in  the 
least  alarming  or  hurting  the  patient,  and  it  is 
also  easy  to  exert  any  degree  of  pressure  upon  the 

filube.  ,  „    •     •  .1, 

To  use  the  ophthalmoscope  of  Coccius  in  ttin 
manner  described,  it  is  necessary  to  remove  the 
handle  from  its  usual  position,  and  to  fix  it  opposite 
to  the  horizontal  axis  of  the  collecting  lens 

The  ophthalmoscopes  of  Coccius  and  Zehender, 
on  account  of  their  collecting  lenses,  require 
sliMitly  dilferent  management  from  the  simple  con- 
cave mirror.  The  beginner  will  find  it  best  to 
place  either  of  them  nearly  in  the  position  it  will 
require  to  occupy,  and  to  arrange  the  position  of  the 
collecting  lens, 'so  as  to  throw  a  bnlhant  inverted 
iman-e  of  the  flame  upon  the  cheek  of  the  patien', 
as  a°pivliminary  to  looking  through  the  perforation, 
and  guiding  the  light  into  the  aperture  of  the 
pupil.  In  the  examination  of  the  erect  image  t  a- 
eye  of  the  observer  is  brought  close  to  that  of  the 
p  iticnt,  so  much  so,  as  to  int.  rf.  rc  with  any  object 
0  vision.  The  movements  of  the  globe  can  then- 
V  1  I,  A^A  l,v  vpihiil  directions,  or  by 
fore  only  be  6'"^  ^  J  /jX  tie„t  w  th  the: 
tl  L'htlv  movinsr  ttie  lieau  m  i 
hand -'  and  th/ohscM.er  will  find  U  useful  to  varyf 
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liis  ovvu  puiut  of  sitflit,  and  to  look  into  tlie  eye 
I'loiu  every  possible  direction. 

The  binocular  oplitiiiihnoscopes  require  the  same 
Mi  neral  mnnai,'enicnt  as  llie  monocular,  and  may 
I'l'  fitted  with  mirrors  of  any  surface,  and  with  or 
«  itliout  a  collecting  lens.  As  usually  made,  they 
:ne  only  adapted  for  vertical  illumination;  but  I 
l:iid  that  they  will  work  equally  well  with  lateral. 
1 1  is  evident,  however,  that  binocular  vision  is  of 
l.  ss  importance  for  the  direct  image;  and  I  hardly 
think  tiuit  Zehender's  instrument  is  likely  to  be 
■  superseded. 

I'/te  le/ises  commonly  sold  tuitlt  oplUhalmoscopes 
are  altogether  insufficient  for  the  demands  of  prac 
lice.  1  have  had  the  small  clips  removed  from  my 
instruments,  and  replaced  by  others  large  enough 
to  carry  lenses  of  the  spectacle-box.  By  this  plan 
a  great  variety  is  at  command,  and  will  be  found 
highly  useful.  For  the  erect  image  the  weaker 
concaves  are  often  advantageous,  and  for  the  in- 
verted the  common  12"  ocular  may  be  replaced  by 
much  higher  powers.  I  frequently  use  a  5"  ocular, 
in  combination  with  a  4"  object-lens.  It  must  be 
remembered  that  the  distance  between  the  lenses 
must  be  equal  to  the  sum  of  their  focal  lengths, 
and  that  hence  every  increase  in  the  power  of 
tlie  ocular  must  bring  the  mirror  nearer  to  the 
patient.]  C.  Bader. 

[OPIUM.  The  concrete  juice  obtained  from 
the  unripe  capsules  of  the  Papaver  somniferum 
Opium  is  not  only  one  of  the  oldest  known  medi 
cines,  but  it  is  perhaps  without  exception  the  most 
valuable  drug  in  existence  for  therapeutical  pur- 
poses. Its  virtues  were  known  alike  to  the  Greeks 
and  Rumans.  Homer  alludes  to  the  niiKuf,  or 
poppy  growing  in  the  gardens;  Hippocrates  dis 
tiiiguished  the  therapeutical  action  of  the  red  from 
the  white  poppy;  Dioscorides  and  Pliny  alike  dis- 
cussed meconium,  as  they  called  the  juice  we  know 
as  opium. 

The  word  opium  is  derived  from  the  Greek 
OTToy,  "  which  signifies  the  juice  by  way  of  emin- 
ence, as  we  call  the  Jesuits'  bark  '  the  bark,'  by 
way  of  eminence,  because  most  useful  and  excel- 
lent." (Jones'  iMi/sleries  of  Opium  Revealed,  1700.) 

It  is  the  juice  derived  from  the  unripe  capsules 
or  rind  pods  of  the  poppy  head  by  incisions  which 
are  made  horizontally  and  obliquely  through  the 
epicarp  and  sarcocarp  of  the  capsules,  care  being 
taken  not  to  penetrate  the  cavity  lest  any  of  the 
juice  should  run  therein  among  the  seeds,  and  so 
be  lost.  A  white  milky  fluid  exudes  from  the 
incisions  in  drops  which,  having  thickened,  Is,  at 
the  end  of  twenty-four  hours,  removed  into  wooden 
or  earthen  vessels,  in  which  the  juice  is  diligently 
•stirred  until  the  different  collections  made  are 
thoroughly  inspissated,  water  or  saliva  being  some- 
times added  to  keep  up  the  moisture.  The  opium 
is  finally  dried  without  heat,  usually  by  exposure 
to  the  sun,  first  in  small  cakes,  then  in  masses 
which  are  enveloped  in  the  poppy  leaves.  The 
chief  of  the  order  Papaveracea;  is  the  Papaver 
somniferum,  from  which  the  opium  is  obtained  as 
above  described.  There  is,  however,  the  red  poppy 
or  papaver  rlicc  is,  which  flowers  in  .Iinie  or  July, 
and  abounds  in  our  corn-fields.  It  has  but  slight 
narcotic  property,  and  re(|uires  no  further  descrip- 
tion here.  Tlio  Papaver  somniferum  or  white 
poppy  grows  wild  in  .'\sia  and  Egypt,  but  is  much 
cultivated  in  Ilindostan,  Persia,  Asia  Miiu)r,  Egypt, 
Europe,  and  also  in  England.    Great  quantities 


are  gro.vn  near  Mitchani  in  Surrey  for  the  sake  of 
the  poppy-heads  for  the  English  markets. 

The  opium  from  abroad  obtained  as  above  de- 
scribed is  a  dark  rich  brown  solid,  the  tint  of 
which  varies  according  to  the  locality  it  comes  from 
.nnd  the  mode  of  drying  it. 

For  the  purity  of  solid  opium  there  is  no  one 
single  test.  The  amount  of  morphia  in  it  wmdil 
be  the  best,  but  the  process  to  ascertain  it  would 
be  far  too  expensive  to  be  practical.  Usually  the 
colour,  texture,  and  aroma  are,  to  judges  in  the 
matter,  criterions  of  the  excellence  or  othervvise  of 
the  article. 

The  varieties  of  opium  are:  I.  Smyrna  o^\\im. 
This  is  the  Turkey  or  Levant  opium  of  commerce, 
and  usually  considered  the  best  commercial  form. 
It  yields  more  morphia  and  meconic  acid  than 
either  Constantinople  or  Egyptian  opium.  From 
a  pound  of  this  opium  eight  or  nine  per  rent,  of 
morphia  can  be  obtained.  (Pelleiier''s  account  in 
Journ.  de  Pharin.  xxi.  572.) 

II.  Coiis/antinople  opium  varies  more  than  the 
Smyrna  in  the  amount  of  morphia  it  contains. 
Thus  Guibourt  says  it  contains  only  half  as  much 
as  the  Smyrna  variet}--,  whilst  Christison  has  ob- 
tained fourteen  per  cent.  (Journ.  de  Pharm 
xxi.  547.) 

III.  Egyptian  opium  has  a  redder  tinge  than 
either  of  the  preceding,  nor  does  it  blacken  by 
keeping  like  either  of  the  others.  It  varies  much 
as  to  its  strength,  but  usually  contains  less  morphia 
than  either  of  the  preceding  kinds. 

IV.  Trehizond  or  Persian  opium  occurs  in  the 
form  of  cylindrical  sticks,  which  by  pressure  the 
one  against  the  other  are  usually  somewhat  angular. 
There  is  very  little  morphine  in  this  form  of  opium^ 
which  has  a  strong  opiate  odour,  and  is  intensely 
bitter  to  the  taste. 

V.  Of  Indian  opium  there  are  three  varieties 
known  in  commerce,  viz.  the  Malava,  Benares,  and 
Patna  ;  the  two  latter  being  so  similar  are  con- 
sidered as  one  by  Pereira  under  the  head  Bengal 
opium.  1.  Bengal  opium  is  imported  in  balls  about 
three  pounds  weight.  This  variety  very  soon  gets 
covered  with  mouldiness  from  exposure  to  the  air 
and  it  contains  much  less  morphia  than  does  good 
Turkey  opium.  Garden  Patna  comes  to  this 
country  in  small  thin  square  cakes.  Malava  opium 
13  improving  in  quality,  it  comes  over  either  in 
rounded  cakes  or  balls  enveloped  in  poppy  heads  or 
in  fliittened  cakes  without  any  exterior  covering- 
the  morphia  it  yields  is  about  one-third  that  fur- 
nished by  Smyrna  opium. 

VI.  Emilifli  opium,  which  occurs  in  flat  cakes 
or  balls  enveloped  with  leaves,  most  resembles  fine 
Egyptian  opium.  According  to  Hennell  it  con 
tains  seven  and  a-half  per  cent,  and  to  Morson 
four  per  cent  of  morphia.  (I'ereira,  vol  ii  n 
2004.)  '  •  P- 

The  constituents  of  opium  are  numerous  and 
may  be  considered  as  follows  :  Morphia,  narcotina 
codeia,  narceine,  meconine,  thebaiiie,  pseudo- 
morphia?  meconic  acid,  brown  acid,  extractinc 
sulphuric  acid,  resin,  fat,  oil.  gummy  matter' 
caoutchouc,  albumen,  odorous  principle  (volatile 
oil  ?)  and  lignin.  (Pereira.) 

The  chief  constituents  and  those  only  which  it 
IS  deemed  necessary  here  to  give  an  account  of  are 
—morphia,  narceine,  codeine,  narcotino,  and  the- 
banie.  These  all  have  properties  essentially  dif- 
ferent in  their  action  iippi)  the  animal  economy 
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from  each  otlier  and  from  opium  itself,  into  tlie 
coniposiuon  of  which  they  enter;  and  it  is  the  ob- 
ject of  the  writer  as  far  as  possible  to  give  the 
"latest  results  of  physiological  investigators  into 
their  effects.  Before,  however,  so  doing  it  would 
be  best  to  describe  the  efl^jcts  of  opium  itself  upon 
the  human  system. 

Opium  may  be  considered  as  a  therapeutical 
agent  in  small  doses,  and  as  a  poison  in  large  doses, 
—or  more  physiologically  its  action  may  le  said  to 
consist  of  three  stages.  1st,  that  of  excitement ; 
2nd,  that  of  depress-ion  or  of  full  medicinal  effect; 
and'srd,  of  excessive  medicinal  eifect,  in  which 
case  symptoms  of  poisoning  are  manifested,  and 
death  occurs  or  is  imminent. 

In  the  first  stage,  that  is  when  a  small  dose,  say 
from  ^  to  ^  grain  of  opium  is  administered,  the 
symptoms  are  those  of  gentle  excitement  of  the 
system,  there  is  a  general  rise  of  the  circulation,  a 
sensation  of  fullness  in  the  head  which  may  be 
pleasurable  or  amount  to  giddiness,  the  ideas  be- 
come exalted,  the  person  talks  more  brightly,  a 
general  sense  of  comfort  is  experienced,  and  the 
skin  feels  warm.  The  mouth  and  throat  get  dry, 
hunger  is  lessened,  thirst  occasioned;  the  bowels 
are  usually  slightly  confined;  sleep  may  occur,  but 
is  usually  the  effect  of  a  larger  dose.  The  pupds 
of  the  eyes  are  contracted  in  proportion  to  the 
amount  given. 

In  the  second  stage,  when  a  full  medicinal  dose 
has  been  given,  the  symptoms  are  those  of  depres- 
sion of  the  system  and  narcotism  of  the  brain. 
The  excitement  rapidly  disappears,  the  thirst  is  in- 
creased, appetite  diminished,  nausea,  and  sick- 
ness often  follow;  the  pulse  goes  down  even  below 
the  natural,  sleep  more  or  less  profound  is  induced, 
previous  to  which  a  great  sense  of  muscular  languor 
or  prostration  may  be  complained  of.  The  sleep  may 
be  accompanied  by  dreams,  pleasant  or  the  reverse 
according  to  circumstances.  On  waking,  the  patient 
is  often  "  heavy  "  in  the  head  for  some  time,  or 
giddy,  and  often  sick  or  too  nauseated  to  take  food 
for  some  hours. 

In  the  third  stage  there  are  symptoms  of  poison- 
ing, and  death  occurs,  unless  averted  by  treatment. 
The  symptoms  of  poisoning  with  opium,  says  Chris- 
tison,  "  when  it  is  administered  at  once  in  a  dan- 
gerous dose,  begins  with  giddiness  and  stupor  gene- 
rally without  any  previous  stimulation.  The  stupor 
rapidly  increasing,  the  person  becomes  motionless 
and  insensible  to  external  impressions,  he  breathes 
very  slowly  generally,  lies  quite  still  with  his  eyes 
bhiit  and  pirpils  contracted  ;  and  the  whole  ex- 
pression of  the  countenance  is  that  of  dec  p  and  per- 
fect repose.  As  the  poisoning  advances,  the  featiires 
become  ghasllv,  the  pulse  feeble  and  imperceptible, 
the  muscles  exceedingly  relaxed,  and  unless  assist- 
ance is  speedily  procured,  death  ensues.  {Clirtdtson 
on  Poisons.)  Death  occurs  by  apncea  or  cessation 
of  respiratory  action  chit%  through  paralysis  ot 

the  muscles.  ,    •   i  » 

Such  may  be  considered  the  physiological  effects 
upon  people  in  health  ;  we  must  now  pass  rapidly 
on  to  the  Ihcrupcutical  eff<  els  of  o})ium. 

These  are  many  indeed,  and  require  some  kind 
of  arrangement  in  order  to  show  upon  what  class 
of  affections  the  indiiencc  of  opium  is  most  service- 
able ;  as  a  general  rule  it  niigiit  be  said  that  it 
will  be  found  mot,t  valuable  in  aifections  peculiar 
to  those  parts  of  the  system  upon  which  its  physi- 
ologic.ll  pheuouu-na  are  most  nuirkod,  when  a  small 


dose  is  administered  to  a  healthy  individual.  Thus 
the  diseases  and  derangements  of  the  cerebro-spimd 
nervous  system  deserves  the  first  place. 

It  is  by  virtue  of  its  soporific  powers  that  it  is 
so  valuable  in  cerebral  affections,  giving  artificial 
sleep  to  the  restless,  and  to  such,  "  the  sleep  of  an 
opiate  is  better  than  no  sleep  "  (Allmlt.),  giving' 
ease  and  comfort  to  the  troubled  mind,  giving  rest 
to  the  delirious  and  the  raving,  giving  power  to 
the  exhausted  brain,  and  life  and  enjoyment  to  the 
melancholic.  In  delirium  tremens  there  is  no 
medicine  better  than  opium  when  given  with  care, 
for  in  this  complaint  the  patient  dies  unless  he 
sleeps,  and  rapidly  recovers  after  the  brain  has 
fairly  slept. 

Fain  is  the  next  great  evil  which  opium  coni- 
hatp,  and  for  which  it  is  an  invaluable  remedy. 
Pain  which  unrelieved  harasses  and  exhausts  tlie 
patient,  and  which  may  shorten  life,  can  be  com- 
pletely kept  in  abeyance  and  cured  by  this  drug. 
Of  the  forms  of  pain  and  the  best  mode  of  ap- 
plying the  opium,'  some  notice  will  be  found  in 
Articles  Neuralgia,  Sciatica,  Subcutaneous  Injec- 
tion, d^'C. 

The  other  chief  nervous  affections,  for  the  most 
part  of  a  reflfx  spinal  nature,  are  excessive  sensi- 
bility of  the  nerves  or  hyperajsthesia,  which  may 
be  worse  to  bear  than  pain  itself,  and  muscular 
spasm  or  cramp  in  its  various  varieties  of  lock-jaw, 
tonic  spasm,  epilepsj',  chorea,  cramps,  vomiting, 
retention  of  urine,  &c.  These  are  all  affections  of 
the  nerves  which  opium  will  oftentimes  allay 
and  sometimes  cure. 

Upon  the  cutaneous  system  opium  has  great 
power :  its  action  is  two-fold ;  for  whilst  it  will 
diminish  pain  and  hyperajsthesia,  it  will  increase 
the  excretory  function  of  the  skin,  copious  perspira- 
tion being  often  the  result  of  a  fair  dose  of  opium, 
which  is  therefore  valuable  as  a  sudorific  upon  the 
vascular  system.    The  great  importance  of  opium 
as  an  antiphlogistic  must  not  be  overlooked.     It  is 
constantly  prescribed  with  calomel  in  febrile  and 
inflammatory  constitutions;  say,  for  instance,  in 
sclerotitis  and  orchitis,  and  the  object  with  which 
it  is  given  is  partly  to  prevent  the  calomel  acting 
too  much  on  the  bowels  and  other  secretions,  and 
partly  to  ease  the  pain  of  the  inflammation.  Now, 
I  believe  opium  deserves  far  more  credit  in  these 
diseases  than  it  usually  obtains.  I  have  seen  severe 
inflammations  rapidly  abate  directly  after  a  full 
dose  of  opium  ;  and  it  is  well  known  that  some- 
times a  fever  may  be  cut  short,  and  rapid  conva- 
lescence follow  the  timely  administration  of  an 
opiate.    Opium  acts  upon  the  pulse,  it  reduces  its 
frequenc3%  as  it  does  also  of  respiratory  action ;  it 
acts  on  the  skin,  causing  diaphoresis  ;  it  arrests 
pain,  and  the  exhaustion  consequent  upon  it  ;  it 
gives  sleep,  and  so  prevents  anxiety  ;  it  possesses 
moreover  a  power  of  arresting  some  secretions,  ail 
of  which  favour  the  idea  of  opium  being  anti- 
phlogistic.    In  peritonitis  therefore,  and  every 
other  itis,  as  well  as  fevers,  opium  is  of  great 
value,  except  in  those  cases  in  which  there  is  a 
tendency  to  coma  or  sopor.  . 

On  the  Ro'piralory  System,  the  effect  of  opium  is 
more  depressive  tlian  upon  the  circulatory  ancl  the 
nervous.  Great  care  is  required  if  opium  is  admi- 
nistered in  a  case  in  which  the  lungs  are  much  in- 
terfered with  in  their  action,  or  hkely  to  be  more 


man  usually  loaded  with  secretion,  asm  brorchit.  . 
The  tendency  of  a  large  dose  ol  opium  is  to  dmn- 
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nisli  respiratory  action,  to  benumb  the  cutaneous 
respiratory  (rellox)  nerves,  to  cause  a  collection  of 
f'cretion  in  the  lungs,  and  diminish  the  power  of 
its  expulsion.  Still  it  is  very  valuable  in  spasm 
of  the  bronchial  tubes,  in  pleurisy  with  care,  and 
in  phthisis  more  particularly.  No  remedy  will  in 
^onie  cases  give  greater  comfort,  and  apparently 
sustain  lung-power  so  much  as  opium. 

The  Digestive  System  is  usually  affected  some- 
what disagreeably  by  opiiun  given  by  the  mouth 
for  an  atTection  of  any  part  of  the  body.  The 
mouth  and  throat  are  rendered  dry,  though  less  so 
than  by  atropine;  there  is  thirst,  the  bowels  are 
confined,  their  evacuation  is  rendered  of  a  lighter 
colour  from  deficiency  of  bile,  and  nausea,  sickness, 
and  loss  of  appetite  may  result  for  a  time. 

As  a  rule,  all  or  nearly  all  these  ill  effects  upon 
the  digestive  system  are  obviated  by  giving  the 
opium  by  the  hypodermic  plan  (see  Subailaneous 
Injection)  ;  still,  whether  administered  by  mouth, 
by  rectum,  or  by  the  cellular  tissue,  opitmi  acts 
most  beneficially  in  cases  of  spasm  of  the  bowels 
(colic\of  the  stcimach  (vomiting), intus-susception, 
&c. ;  it  allays  the  pain  of  many  intestinal  inflamma- 
tions and  affections  ;  and  is  at  times  the  only 
medicine  which  will  check  diarrhoea. 

Upon  the  Urinary  Organs  opium  has  not  always 
the  same  effect  ;  it  usually  diminishes  the  amount 
of  the  secretion  of  the  kidneys,  and  causes  it  to  be 
turbid  and  high  coloured.  It  diminishes  the  sensi- 
bility <»nd  contractility  of  the  ureters  and  bladder; 
consequently  it  is  of  great  use  in  spasm  of  these 
parts,  and  also  in  allaying  any  irritability  about  the 
urino-genital  organs. 

There  are  many  other  objects  besides  thoseabove 
enumerated  in  which  opium,  though  not  the  sheet- 
anchor,  as  in  delirium  tremens,  in  mania,  and 
some  other  diseases,  yet  is  invaluable  as  a  re- 
medy. In  phagedfena  for  instance,  the  "  ulcera- 
tion "  is  often  amenable  to  opium  alone,  and  a 
large  amount  can  be  given  in  this  disease  without 
producing  any  apparent  systemic  effect  until  the 
phagedsena  is  checked.  It  is  of  great  use  in  some 
venereal  affections. 

lis  admiiiis'valion. — Opium  may  be  adminis- 
tered in  many  ways  ;  thus,  it  may  be  given  by  the 
month,  by  the  rectum,  by  the  skin,  by  the  cellular 
tissue,  and  by  local  application  to  various  parts,  as 
the  eye,  the  ear,  the  os  uteri,  &c.,  by  the  skin,  as 
by  lotion  enepidermically,  or  embrocation  iatralepti- 
caliy,  or  to  a  blistered  surface  endermically,  or  by 
injection  beneath  the  skin  hypodermically.  This 
last  is  the  best  plan  for  all  cases  of  urgency,  such  as 
of  insomnia,  of  mania,  delirium  tremens,  tetanus, 
severe  pain  and  spasms,  as  of  retention  ;  also  in 
those  cases  in  w  hich  the  stomach  is  upset  by  the 
use  of  opium  by  the  mouth.  For  indeed  all  cases 
in  which  rapidity  and  certainty  of  action  are  espe- 
cially indicated.  For  local  pains,  if  superficial, 
the  endermic  method  may  be  used,  or  lotion  or 
liniment,  rather  than  derange  the  stomach  ;  when, 
however,  that  organ  is  not  very  susceptible  the  pre- 
parations of  opium  may  be  given  by  the  mouth, 
fjpium  may  be  given  in  the  solid  form  in  doses  of 
from  one-quarter  of  a  grain  to  one,  two,  or  three 
grains.  (The  medium  dose  is  i  to  2  grains, 
the  full  or  large  dose  Iwn  to  fire  grains.  Pt-reira.) 
So  given,  it  is  often  very  useful  in  urgent  vomiting, 
snd  in  other  cases  in  which  the  tincture  and 
other  forms  are  instantly  rejected.  For  encmata 
With  opium,  care  is  required,  and  the  dose  should 


the  first  time  be  smaller  than  by  the  mouth,  as 
absorption  from  the  rectum  is  very  rapid. 

On  OpiHiii-eatini/.—Thh  practice  is  carried  on 
to  a  greater  extent  in  Turkey  and  Persia  than  in 
any  other  part  of  the  world.  The  following  ex- 
tract is  from  one  of  the  best  accounts  given  of  this 
habit : — 

"The  causes  leading  to  the  use  of  opium  are 
many,  and  among  them  may  be  reckoned  the  fol- 
lowing :  long-continued  diarrhcea,  as  a  remedy 
for  which  opium  is  used  in  the  first  instance,  and 
its  use  afterwards  continued  as  a  habit  ;  chronic 
coughs,  in  which  opium  is  also  used  as  a  popular 
remedy  ;  habitual  drunkards  also  frequently  have 
recourse  to  opium  as  a  new  stimulus  after  they 
have  abjured  wine.  Persons  holding  high  offices 
or  dignities  in  the  state,  have  also  recourse  to 
opium,  when  the  preservation  of  their  character 
forbids  them  the  use  of  wine  ;  some  very  strict 
believers  also  take  opium  as  a  restorative  in  cases 
of  great  exertion,  as  the  Tartars  (couriers),  who 
travel  with  astonishing  celerity.  Opium-eaters 
generally  begin  with  doses  of  from  half  a  grain  to 
two  grains,  and  gradually  increase  the  quantity 
till  it  amounts  to  two  drachms  or  more  a  day  ; 
they  usually  take  the  opium  in  pills,  but  avoid 
drinking  any  water  after  having  swallowed  them, 
as  this  is  said  to  produce  violent  colic:  to  make 
it  more  palatable,  it  is  sometimes  mixed  with 
syrups  or  thickened  juices,  but  in  this  form  is 
less  intoxicating,  and  resembles  mead.  .  .  .  The 
effect  of  the  opium  manifests  itself  one  or  two 
hours  after  it  has  been  taken,  and  lasts  for  five  or 
six  hours,  according  to  the  dose  taken,  and  the 
idiosyncrasy  of  the  subject.  In  persons  accus- 
tomed to  take  it,  it  produces  a  higher  degree  of 
animation,  which  the  Theriaki  (opium-eaters)  re- 
present as  the  acme'  of  happiness. 

"The  habitual  opium-eater  is  instantly  recognised 
by  his  appearance.  A  total  attenuation  of  body,  a 
withered  yellow  countenance,  a  lame  gait,  a  bend- 
ing of  the  spine,  frequently  to  such  a  degree  as  to 
assume  a  circular  form,  and  glossy,  deep-sunken 
eyes,  betray  him  at  the  first  glance.  The  digestive 
organs  are  in  the  highest  degree  disturbed,  the 
sufferer  eats  scarcely  anything,  and  has  hardly  one 
evacuation  in  a  week  :  his  mental  and  bodily 
powers  are  destroyed — he  is  impotent.  By  degrees 
as  the  habit  becomes  more  confirmed,  his  strength 
continues  decreasing,  the  craving  for  the  stimulus 
becomes  even  greater,  and  to  produce  the  desired 
effect  the  doses  must  constantly  be  augmented." 
(Oppeuheim,  Brit,  and  For.  Med.  Rev.  vol.  i'v 
p.  394.) 

On  the  Tolerance  of  Opium  hij  the  System. — But 
although  such  are  the  symptoms  produced  by  opium 
upon  people  who  habitually  take  it  without  nnv 
necessity  for  it  in  such  large  quantities  as  two  or 
three  drachms  a  day,  still  opium  may  be  taken  under 
certain  circumstances  for  many  years  in  daily  doses 
far  exceeding  the  ordinary  average — in  doses  in 
fact,  varying  from  two  or  three  grains  to  niiu'ty  or 
one  hundred.  One  patient  had  for  fifteen  years 
previous  to  his  coming  under  niy  care  taken  as 
his  average  dose  Ihirlij  grains  of  morphine  dailv, 
e(|uivaleut  to  about  ninety  of  solid  opiiun.  Not- 
withstanding that  he  suffered  almost  incessantly 
from  neuralgin,  he  had  the  aspect  of  a  man  in  fiiir 
(U-  good  health,  lie  had  a  good  colour,  and  mani- 
fested none  of  those  dire  effects  or  symptoms 
described  above  as  following  the  habitual  use  of 
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opium,  taken  wilhout  amj  neccssiti;  far  it ;  and  I 
cannot  but  think    that    the    existence   of  the 
disease  produced  the  tolerance  of  the  drug,  and 
I  cannot  imagine,  judging  from  the  very  large 
doses  other  people   have  taken  to  my  certain 
knowledge  for  many  years,  but  that  these  stipcr- 
effects,   so    to   call  them,  of   morphine   or  of 
opium,  are  greatly  modified  by  the  existence  of 
certain  states  of  the  constitution,  and  by  certam 
actual  diseases.    See,  for  instance,  how  greai  an 
amount  of  opium  can  be  given  without  any  ap- 
parent elTect  as  long  as  phagedena  is  going  on— a 
tolerance  of  the  drug  is  produced,  which  has  no 
apparent  effect  on  the  system  generally  until  the 
phagedffiua  has  stopped.  1  have  seen  sixty  drachms 
of  laudanum  thus  given  in  three   days  to  an 
hospital  patient  without  causing  sleep  until  the 
prof'ress  of  the  disease  was  checked.    In  neuralgia, 
tlien,  in  phagedaina,  in  cancer,  in  certain  conditions 
of  the  brain,  as  for  example  mania,  opium  may  be 
tolerated   in  enormous  doses  for  days,  months, 
or  even  years.  ,  "But  what  is  still  more  extra- 
ordinary," says  Chapman,  "in  a  case  of  can- 
cer of  the  uterus,  which  was  under  the  care 
of  two  highly  respectable  physicians  (Drs.  Monges 
and  La  Roche)   at  Philadelphia,  the  quantity 
of   laudanum  was  gradually  increased  to  three 
pints  besides   a   considerable  quantity  of  solid 
opium"    {Chapman,  Elem.  of  Therap.  ii.  i9J.J 
Opium-eaters,  it  is  said,  seldom  attain  to  the  age 
of  forty  years  if  they  have  begun  to  use  opium  at 
an  early  age.    1  agree  with  Cliristison  and  others 
in  doubting  this  assertion  ;  and  fully  believe  that 
where  certain  states  of  the  system  exist,  such  as 
those  above  mentimied,  not  only  is  a  tolerance  ot 
the  drug  produced,  but  in  such  cases,  cancer  tor 
instance,  or  other  severe  painful  diseases,  lite  is 
■     lengthened  under  its  use,  death  is  as  it  were 
staved  off  by  the  opium,  which  acts  by  reducing 
the  phenomena,  conducing  to  death,  to  their  lowest 
point  ;  opium  does  this  by  relieving  the  pain,  tlie 
anxiety,  the  mental  wear  and  tear  —  the  ex- 
haustion—by keeping  down  the  quick  pulse  (as 
in  phthisis),  and  by  giving  directly  and  indirectly 
tiiat  potent  restorer — sleep.  . 

Opium-smokivg  is  largely  had  recourse  to  m 
China  and  the  Indian  Archipelago.  The  first 
effect  of  it  is  to  render  the  Chinese  smoker 
loquacious  and  animated;  gradually  the  con- 
versation drops,  laughter  is  occasionally  produced 
by  the  most  trifling  causes,  and  to  these  effects 
succeed  vacancy  of  countenance,  pa  lor,  shrinking 
of  the  features,  so  that  the  smokers  resemble 
people  convalescent  from  fever,  followed  by  deep 
sleep  for  half  an  hour  to  three  or  four  hours,  ihe 
Malays  are  rendered  outrageous  and  quarrelsome 
by  the  opium -pipe.  {Fereira.) 

The  rreparaiions  of  Opium  are  very  numermis 
and  it  must  here  suffice  to  give  but  a  brief  mention 
of  those  chieHy  employed. 

A.  Those  from  the  poppy  itself  are— 1.  Uecoc- 
tum  l'i.paveris,  a  very  useful  anodyne  fomentation. 
2.  The  Syrupus  Papaveris,  at  most  nn  uncertain 
preparation,  although  much  given  to  children.  3 
lixtraclum  P.,  a  milder  preparation  than  the  hxl 
opii.  .. 

B.  Of  opium  itself  there  are— 1.  PiUikx  Opn 
vol  Thebaicie,  five  grains  of  which  contains  one 
grain  of  opium.  2.  Pilula;  Saponis  Compositio, 
of  the  same  strength.  3.  Piih  is  Creta;  Conipositiis 
cum  Opio,  forty  grains  of  which  contain  one  grain 
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of  opium.    4.  Confectio  Opii  lias  1  grain  in  30 
(L.  Ph.)    S.  Emplast.  Opii,  a  cutaneous  tonic 
anodyne  for  lumbago,  &c.,  of  mild  power.    C.  Ex- 
tractum  Opii,  more  powerful  properly  than  solid 
opium,  the  inert  principles  being  mostly  removed 
by  digestion  and  evaporation.    Dose  ^  gr.  to  ii.  or 
iii.    7.  Tinctura  Opii.  Laudanum.    The  most  com- 
mon preparation  of  opium.    Its  strength  varies  in 
the  three  Pharmacopoeias,  but  Squire  (Trans,  of  the 
Pharm.)  says  they  are  all  of  the  same  strength,  and 
that  one  grain  of  powdered  opium  is  employed  to 
produce  thirteen  minims  of  the  tincture.    Do=e  for 
adidt,    in.  X.  to  5i.    The  tincture  is  a  powerful 
I  anodyne  and  soporific  ;  very  minute  doses  must  be 
I  used  on  children.    8.  Enema  Opii.    Very  much 
used  for  painful  affections  of  the  lower  abdominal 
viscera.    9.  Liiiimentum  Opii.    10.  Vinum  Opii, 
the  laudanum  of  Sydenham  ;  very  serviceable  as 
an  application  for  the  eye.    11.  Acetum  Opii,  20 
drops  of  which  are  said  to  be  equal  to  30  of 
laudanum.    Dose  vi.  to  xxx.  minims.    Then  there 
are  various  preparations  into  the  composition  of 
which  opium  enters  ;  but  the  effect  is  not  in  them 
that  of  pure  opium.     The   chief  of  these  are 
12.    Tinct.    CamphprsB    Comp.— One   grain  of 
opium  exists  in  about  g  ss.  (267  minims  L.  P. 
240,  E.);  it  is  a  very  useful  anodyne  in  chest  affec- 
tions, usually  called  Paregoric  Elixir.   13,  Pulvis 
Ipecac.  Comp.,or  Dover's  powder,  contains  one  grain 
in  X.  ;  a  very  useful  form,  the  action  of  the  opium 
being  modified  by  the  ipecacuanha.    14.  Pulvis 
Kino  Comp.  &c.  &c. 

We  pass  now  to  the  action  of  the  alkaloids  de- 
rived from  opium,  the  only  one  of  which  in  common 
use  is  morphine  ;  of  late  years,  however,  some  of 
the  others  have  been  a  good  deal  employed.  Claude 
Bernard,  who  has  especially  studied  the  action  of 
the  alkaloids  of  opium  on  animals,  divides  them 
into  two  classes  : — 

1.  The  soporific  alkaloids,  morphine,  narceine, 

and  codeine. 

2.  The  toxique  (poisonous),  and  non-soporitic 
narcotine, thebaine  and  papaverine.  .  . 

Let  us  adopt  this  arrangement,  and  consider  hrst 
the  soporific  alkaloids. 

1.  Morphia,  morphine,  from  Morpheus,  the  god 
of  sleen  This  important  alkaloid  has  for  its 
^yutol  M.  its  formula  is  CS^i^o  Nqo  Its 
salts  have  a  bitter  taste,  and  like  morphia  itself  are 
reddened  by  nitric  acid,  turned  blue  by  the  neutral 
sesquichloride  of  iron,  and  reddish  br<.wn  by  md.c 
acid,  iodine  being  set  free.  The  salts  of  morphia 
in  most  common  use  are  the  acetate,  the  hydro- 
chlorate,  the  sulphate,  and  bimcconate. 

The  effects  of  morphine  upon  the  human  system 
are  really  much  the  same  as  those  of  opium  ;  but 
there  are  certain  dilVerences  and  certai^n  constitu- 
tions in  which  morphine  acts  and  suits  bettor  t  an 
opium.  Of  the  two,  opium  is  niore  exhila.ating  . 
and  exciting;  morphine  more  sedative  anodyne, 
tonic,  and  at  times,  more  depressing  than  opium. 
It  may  be  for  these  reasons  that  opium  seems  to 
i  nn^e  invnguein  surgical  -ses,  and  nmrp^une; 
in  medical.    The  sleep  of  both  opium  and  nor-. 

phine  is  not  infrequently  "^-^""f '"'^'d  .f''' f „Y 
[  fullness  and  lightness  in  the  I'-^f^     y  los  o 

appetite  in  the  -""••''g' "»-L"'ir;'r«mlng 
„ess.      Opium  iekncss,  when 

than  morphine,  mid  F  ''  P;  rpon  paiv-* 

both  drugs  are  Riven  by  t  e  mou^^^^^^^^^  ^7^^  ^ 
equivalent  doses  being  usea  i 


UPILTM. 


iJediy  a  more  anodyne  and  lasting  effect  than 
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opium. 

In  cases  of  cerebral  irritation,  and  also  of  certain 
pulmonary  affections,  opium  has  a  less  sedative 
effect  than  morphine.  In  chronic  bronchitis  it 
will  often  happen  that  the  former  will  irritate  the 
stomach  and  bring  on  cough ;  the  latter  will  not,  but 
materially  relieve  the  disease.  Except  when  tiiken 
hypodermically,  the  sensations  produced  b^- morphia 
are  not  so  agreeable  or  lu.'curious  as  by  opium. 

In  comparing  the  effects  of  morphia  with  those 
of  opium,  when  the  former  is  used  the  bowels  are 
supposed  to  be  less  confined,  the  tongue  is  made 
less  dry,  and  the  head  less  prone  to  suffer.  Mor- 
phia acts  less  also  as  a  diaphoretic. 

Since  it  was  pointed  out  and  proved  by  the 
writer's  experiments  in  1858,  that  hypodermical  in- 
jections acted  generally  and  upon  the  whole  system, 
both  opium  and  morphine  have  been  largely  used 
by  subcutaneous  injection  for  general  as  well  as 
local  affections.    Morphine  is  the  most  frequently 
employed.    It  may  be  asked  has  morphine,  thus 
used,  any  different  action  from  or  advantage  over 
opium.     My  own  experience  leads  me  to  believe 
that  morphine  is  infinitely  preferable  in  the  ma- 
jority of  cases,  in  which  subcutaneous  injection  is 
deemed  advisable.    For  this  method  is  not  re- 
quired in  trivial  maladies,  for  such  are  very  amena- 
ble to  stomachic  medication;  but  in  a  case  of 
urgency,  such  as  of  violent  pain,  of  wild  deli- 
rium, of  severe  spasm,  morphia  is  more  effectual 
and  more  permanent  in  the  good  it  effects  than 
opium,  though  likewise  subcutaneously  injected. 
If  temporary  ease,  comfort,  or  gentle  excitement 
are  wished  for,  opium  will  produce  those  effects 
better  than  morphine.    But  on  the  otlier  hand, 
the  effects  of  opium — more  exhilarating  for  the 
time — sooner  pass  off.    I  speak  from  observation 
of  the  effects  of  both,  wAe?i  injected  into  the 
cellular  tissue,  upon  the  same  patients,  one  of 
whom,  an  intelligent  lady,  said  she  found  the 
influence  of  f  of  a  grain  of  morphine  usually  lasts 
twice  as  long  as  those  from  thirty  minims  of 
tincture  of  opium  (evaporated  to  a  less  bulk). 
The  throat  is  less  dry  from  morphine,  the  boivels 
less,  if  at  all,  confined  from  it,  and  this  is  a  great 
advant  ige,  as  morphine  may  be  daily  injected  into 
patients  necessarily  recumbent,  v/ithout  inducing 
constipation. 

And  here  I  may  mention,  that  morphine  has 
frequently,  for  the  time  its  effects  last,  destroyed 
the  appetite,  when  taken  by  the  71101M;  but  in  the 
same  patients  it  often  acts  as  an  inct-ntive  to  eat, 
given  hypodermically.  The  disadvantages  of  the 
subcuUineous  injection  of  morphia  are  chiefly  l/ie 
sichiess,  which  is  to  be  avoided  by  not  injecting  (as 
so  many  do)  too  large  a  dose;  and  local  irritations, 
which  are  to  be  avoided  by  using  solutions  of  the 
alkaloids  instead  of  tinctures,  &c.  (See  Subcu- 
taneous Injection.) 

Codeia,  or  Codeine,  Symbol  Cd.,  consists,  ac- 
cording to  Pereira,  of  C3*'  H«o  NQs.  It  occurs  as 
a  hard  white  crystalline  substance,  very  difficult 
to  dissolve  at  ordinary  temperatures;  soluble  in 
alcohol  and  ether.  It  has  scarcely  been  used 
in  medicine,  except  during  the  last  few  years. 
Those  who  first  investigated  it  differed  greatly  as 
to  its  action.  Kurkel  said  it  caused  convulsions; 
(iregory,  great  excitement  of  the  circulation,  vo- 
miting, and  depression;  Barbier  and  Majendie 
'*ieep  in  small  doses,  stupor  in  large.    I  bdieve' 

vol.,  Ji. 


U  13  now  more  purely  obtained,  the  effects  being, 
accordmg  to  my  observations,  prettv  uniform 

Codeia  is  a  less  powerful,  although  a  purer 
cerebral  narcotic  than  morphine,  and  for  stomachic 
administration  Majendie  was,  I  think,  correct  in 
stating  one  grain  of  codeia  to  be  equal  to  half  a 
grain  of  morphia.  The  dose  would  therefore  be 
from  1  to  3  grains.  Codeia  has  been  for  some 
years  used  for  spasmodic  cough  and  other  chest 
affections,  in  the  form  chiefly  of  syrup  of  codeia,  by 
Drs.  Walsh,  Williams,  Cotton,  and  others;  and  in 
cases  of  insanity  and  insomnia,  by  Dr.  Tuke  and 
others,  in  doses  of  from  ^  of  a  grain  to  1  or  2  grs. 

The  sleep  produced  by  it  is  lighter  and  more 
refreshing,  and  unaccompanied  by  the  heaviness 
produced  by  morphia.    We  learn  from  the  experi- 
ments of  Claude  Bernard  upon   animals,  that 
codeia  benumbs  the  nerves  of  sensibility  to  a  much 
less  extent  than  morphine  does;  that  they  wake 
almost  instantly  to  their  natural  state  without 
effort;  and  that  its  effects,  slighter  in  degree,  are 
mainly  apparent   upon  the    cerebral  functions. 
Given  by  the  mouth  to  the  human  being,  the 
sleep  produced  by  it  is  lighter  and  more  refreshing 
than  that  from  morphia;  and  although  sufficiently 
profound,  the  waking  from  it  to  the  thoroughly 
normal  state  is  far  more  rapid  than  from  morpliia; 
neither  is  it  accompanied  by  the  stupor,  the  giddi- 
ness, the  sickness,  and  the  headache,  which  often 
attend  the  use  of  the  latter  drug.     The  ex- 
periments of  Claude  Bernard  upon  animals  show 
that  codeia,  hypodermically  injected,  benumbs  the 
nerves  of  sensibility  much  less  than  morphia  does. 
Dogs  wake  up  instantly  without  any  efarement  ■ 
whilst  from  morphine  they  awake  dull  and  heavy' 
with  a  wild  eye,  senses  confused,  tail  down,  &c.  ' 

The  most  recent  French  writers  upon  the  hV- 
podermic  method,  Jousset,  Bouchardat,  &c.,  say 
codeine  has  not  been  employed  subcutaneously  on 
the  human  subject.    The  following  are  my  results 

ot  its  use  on  six  or  seven  patients :  

That  a  full  codeine  injection  acts  somewhat 
like  a  mild  morphine  injection.  Its  first  effects 
are  upon  the  circulation,  which  it  gently  excites 
but  the  effect  is  more  transient  than  that  of  mor- 
phine. The  brain  is  then  tranquillised,  and  sleep 
may  follow,  but  not  always.  Pain  is  less  influenced 
than  IS  cerebral  irritation.  Sickness  I  have  not 
yet  seen  froju  the  codeine  injection,  nor  is  the  dull 
heavy  sense  of  constriction  of  the  head  a  sequence 
as  It  may  be  of  morphine.  I  have  known  it 
cause  headache  in  one  case,  to  be  quite  inert  in 
two  or  three  cases,  and  in  one  patient  it  simply 
increased  the  circulation,  but  had  no  effect  on  tliP 
brain. 

In  doses  such  as  I  have  used  for  injection  viz 
from  one-fourth  to  three-fourths  of  a  grain  I  con' 
sider  codeine  a  less  reliable  anodyne  and  a  less 
powerful  narcotic  than  morphine,  and  altogether  a 
milder  preparation.  Still  cases  may  occur  in  which 
It  would  be  very  useful,  whilst  opium  or  morphine 
are  inadmissible.  Codeine,  on  account  of  its  difli 
cult  solubility,  has  to  be  injected  slightly  warm 

Narceine.  Narceine,  from  vipiai,  stupor,  was 
first  obtained  by  Pelletier  in  1832.  It  has  a  for 
inula  of  C=8  Iiao  nO'^  and  occurs  in  fine  white 
silky  needles,  radiating  in  tufts  from  a  centre  It 
dissolves  in  230  parts  of  boiling  water  or  375  uarts 
of  water  at  C0°.  In  the  latest  edition  of  Pereira 
narceine  is  presumed  to  be  inert,  as  two  eraiiis 
tlirown  into  the  jugular  vein  of  a  dog  produced  no 
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Bymptoms.  This  alkaloid  tas,  however,  been  more 
carefully  examined  of  late  by  Claude  Bernard, 
Charles  Line',  Lecomte,Behier,  myself,  and  others, 
as  well  as  by  Dr.  Debout,  who  experimented  upon 
himself.  So  that  the  effects  both  of  stomachic 
and  hypodermic  doses  are  pretty  well  established. 

According  to  Claude  Bernard,  the  sleep  produced 
by  narceine  has  its  own  peculiar  characters.    It  is 
a  more  profound  sleep  than  that  of  codeine,  but  on 
the  other  liand  it  is  not  the  heavy  sleep  of  lead 
(sommeil  de  plomb)  which  morphine  produces  in 
BO  high  a  degree,  but  there  is  in  the  narceine  sleep 
a  Blight  dulling  oi  the  nerves  of  sensibility.  Theie 
is  a  perfect  calm  without  the  least  agitation  Un 
wakin.^  the  animals,  they  return  very  rapidly  to 
their  natural  state,  and  very  slight  excitation  is 
necessary  to  arouse  them.    M.  Le  Dr.  Laborde 
investigated  the  action  of  this  alkaloid  upon  chil 
dren  in  the  Hospital  des  Enfans  (Pans)  and 
believes  that  the  narceine  sleep  has  this  merit,  that 
upon  children  the  waking  from  sleep  is  not  accom- 
panied by  any  of  the  distressing  phenomena-  he 
heaviness  of  the  head,  the  painful  sensations  of  h 
digestive  canal,  &c.,  which  follow  the  use  of  th 
other  alkaloids  of  opium.    Dr.  Debou  s  res 
upon  adults  are  much  the  same.    He  also  thinks 
the  sleep  is  lighter,  the  brain  is  not  congested,  nor 
do  painful  dreams  occur  from  its  use. 

Behier   in  his  conclusions,  considers     that  u 
calms  the' cough  and  diminishes  the  expectoration 
of  phthisical  patients.    2.  When  subcutaneously 
injected  it  calms  pain  like  other  narcotics,  and  in 
the  same  doses"  (which  is  somewhat  vague,  so 
much  do  doses  differ).    3.  That  it  notably  sus- 
pends the  excretion  of  urine  without  _  destroying 
or  modifving  the  sensation  of  the  besoin  d  ur.ner 
Chas  Line  believes  "narceine  is  incontestibly  oi 
all  the  alkaloids  of  opium  the  one  which  possesses 
the  dormitive  power  pushed  to  the  highest  degree, 
With  equal  doses,  in  the  majority  of  cases  neither 
morphine  nor  codeine  produce  so  prolonged  or 
complete  a  sleep."    2.  The  unpleasant  symptoms, 
vomiting,  &c.,  are  less  intense  than  from  morphine. 
3  It  will  often  remove  pain  which  morphine  tails 
to  influence,  and  so  will  morphine,  vice  versa. 

My  own  opinion  of  its  hypodermical  action  is 
in  favour  of  the  above- quoted  statements,  ^v^ih 
modification.  It  certainly  has  more  power  than 
codeine  as  an  anodyne,  and  much  the  same  power 
as  a  narcotic.  I  consider  it  less  curative  in  its 
action  on  pain  than  morphine  is,  but  I  cannot  find 
equal  doses  of  those  two  alkaloids  to  have  equal 
effect.  I  think  the  truth  is  more  nearly  expressed 
when  I  say  one  grain  of  narceine  is  the  equiva  en 
of  half  a  grain  of  morphine.  Certainly  less  cerebra 
disturbance  follows  the  injection  of  narceine,  but 
I  have  also  several  times  found  it  inert.  _ 

Narceine  may  be  administered  m  solution  in 
doses  of  from  quarter  of  a  grain  to  one  or  two 
grains.    As  a  syrup  (Guillemette),  citric  acid  is 

used  to  dissolve  it.  i  ■  t. 

For  hypodermic  injection  I  employ  this  strength: 

narceine  gr.  v.;  ac.  hydrochloric  m  ii-;  aquas  calida; 
111  xl.    To  be  used  warm. 

We  come  now  to  the  non-soporific  alkaloids 
narcotine,  thebaine,  and  papaverine.  Of  these  little 
is  at  present  known.  Narcotine  and  thebaine  are 
considered  by  Claude  Bernard  as  the  exciting 
substances  of  opium.  Thebaine  he  thinks  nets  upon 
the  upper  or  corvico-dorsal  portion  of  the  spinal 
marrow;  narcotine  upon  the  cerebral  hemispheres. 
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These  alkaloids  are  called  toxic  in  contradistinc- 
tion to  those  which  before  death  produce  sleep. 
Thebaine  he  considers  the  most  poisonous,  and 
curiously  enough  morphine  the  least  so;  thus  you 
can  kill  a  dog  by  injecting  one  deci-gramme  of 
thebaine  into  the  veins,  but  you  may  inject  two 
grammes  of  the  hydrochlorate  of  morphine  without 
causing  death.     Codeine  he  considers  next  to 
thebaine  as  a  poison.    Thebaine  causes  death  by 
convulsions  and  arrest  of  the  heart's  action.  So 
may  the  others,  but  narceine  is  the  exception;  it 
is  neither  excitant  nor  convulsive.    Given  m  a 
poisonous  dose,  the  animals  die  "  dans  le  relache- 
ment."    {Arch.  Ghiarales,  1864,  p.  461.) 

"Of  the  exciting  agents,"  says  Dr.  Brown- 
Sequard,  "  there  is  one  which  will  probably  be  soon 
employed  in  medicine ;  it  is  thebaine.  This  alka- 
loid, according  to  Bernard,  causes  violent  convul- 
sions ;  but  it  will  be  found  a  precious  remedj%  if, 
as  stated  by  Orfila  Majendie,  and  quite  recently  by 
Ozanam,  it  produces  tetanic  convulsions,  chieilyin 
the  arms." 

Narcotine  has  no  narcotic  action,  neither  has  it 
yet  been  used  in  medicine. 

Antidotes  to  Opium  Poisoning. — The  first  indi- 
cation is  to  remove  the  poison  from  the  stomach; 
the  second,  to  neutralize  any  that  may  remain; 
the  third,  to  counteract  the  effects  of  that  abready 
absorbed. 

If  the  poison  can  be  evacuated  at  once,  no  dan- 
gerous symptoms  need  follow.  To  make  the  person 
vomit,  mustard  or  salt  emetics  may  be  used,  or 
the  back  of  the  throat  tickled  with  a  feather  or  the 
finger.  If  the  stomach-pump  is  at  hand  it  is  the 
most  effectual.  Antimony  might  be  subcutaneously 
injected,  if  other  emetics  failed. 

There  is  no  known  chemical  antidote  (imless  it 
is  atropine)  to  opium,  although  infusion  of  galls, 
magnesia,  iodine,  and  chlorine  have  been  recom- 
mended. Atropine  and  belladonna  have  frequently 
and  rapidly  aroused  animals  which  I  had  pre- 
viously narcotised  with  morphine,  but  they  are 
remedies  which  if  administered  in  doses  at  all 
large  may  only  deepen  the  narcotic  sleep.  They 
are,  therefore,  best  administered  by  the  hypo- 
dermic injection,  as  their  action  can  by  that  means 
be  exactly  regulated  and  excess  avoided.    If  nar- 
cotism has  gone  to  any  extent  the  breathmg  will 
be  stertorous  and  very  slow,  the  pulse  slower  than 
usual,  the  pupils  closely  contracted,  the  brain  too 
insensible  to  be  easily  or  at  all  aroused.  The  chiet 
treatment  must  then,  in  addition  to  that  above 
mentioned,  be   directed  to  avoiding  death  by 
apnoea  (the  cessation  of  respiratory  action)  and 
to  restoring  the  sensibility  of  the  nervous  system. 
For  these  purposes  the  best  are  cold  o^/sto«s  fre- 
quently and  suddenly  applied;  walking  the  patient 
about,  if  it  is  possible  to  wake  him;  ammonia 
to  be  frequently  breathed  ;  sinapisms  to  the  legs 
arms,  and  chest;  and  above  all  things,  and  the 
Boonerthe better,  artificial  respirai,on  jl-^  d"i  g 
seems  great.  Life  may  often  be  saved  by  keeping 
„p  artificial  respiration  until  the  poison  is  so  far 
ehminated  from  the  circulation  that  the  p  nt 
can  be  trusted  to  carry  on  h.s  own  b  eatlung^ 
Several  cases  are  on  record  in  which  1  fe  ha  b  en 
restored  after  three,  four, more  four  b^d^^^^ 
gent    perseverance    with  artmcia  v 
fSee  Mr    Smith's  case,  Med.  C/m.  Hans.  XJr.. 
S-  and  Marshall  mil  on  Droivmng,  Lond.) 
The  Marshall  Hall  method  is  for  many 


reasonsi 
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tne  be8t,  one  of  the  chief  being  that  the  semi- 
paralysed  tongue  is  very  likely  to  act  as  an  effec- 
tual plug  to  the  windpipe,  if  artificial  respiration 
is  carried  on,  whilst  the  patient  remains  supine. 
(Marshall  Hall  on  Drowning.  Churchill.),  Jilec- 
tricity  may  be  used  to  arouse  the  circulation,  and 
then  by  degrees  small  cups  of  strong  coftee,  with 
or  without  a  little  brandy  occasionally,  tea,  &c 
Ammonia  and  caffeine  may  be  given  in  small  and 
repeated  doses,  or  injected  subcutaneously.  The 
frequent  application  of  cold  water  to  the  hands, 
face  and  head,  and  chest,  to  be  continued  as  long 
as  the  respiration  shows  a  tendency  to  stagnation.] 

(Charles  Hunter.) 
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cotics, Lond.  1864,  p.  114  &c.  Charles  Hunter  on 
the  Speedy  Relief  of  Pain  by  the  Hypodermic  Method, 
1865.  Chas.  Line,  Etudes  sur  la  Narc^ine,  1865. 
Bois,  sur  la  M^thode  des  Injections  sous  cutan^es, 
Paris  1864.  La  M^thode  Hypodermique,  parJoussei 
de  Bellesme,  1865.  Ruppaner  on  Hypodermic  Injec- 
tions, 1865.  Broion-Sequard,  on  Functional  Nervous 
Afl'ections,  Lancet,  March  10,  18R6.] 

[ORTHOPEDIC  SURGERY.  Orthopeedy,  a 
term  which  appears  to  have  been  first  used  by  M. 
Andry,  Dean  of  the  Medical  Faculty  of  Paris,  who 
in  the  year  1741  published  at  Paris  a  work  in  two 
volumes  on  "  Orthopffidy  ;  or,  the  Art  of  Preventing 
and  Correcting  the  Deformities  of  the  Body."  He 
derives  the  terra  from  opQls,  straight,  and  iraiShs, 
genitive  of  Trais,  a  child  ;  others,  however,  derive  it 
from  hpObs  and  trovs,  or  foot,  but  as  the  practice 
■which  it  represents  is  by  no  means  limited  to  the 
cure  of  deformities  of  the  feet,  there  appears  to  be 
sufficient  reason  for  retaining  the  former  definition. 

Onhopjedic  Surgery  has  for  its  objects  the 
scientific  treatment  of  deformities,  congenital  and 
non-congenital,  whether  affecting  the  feet,  hands, 
spine,  neck,  eyes  (as  in  squinting),  knees,  hips, 
or  other  portions  of  the  body.  Many  of  the  af- 
fections whicii  the  term  is  thus  made  to  include 
are  more  intimately  allied  than  at  first  sight  might 
appear,  and  not  uiifrequently  their  mutual  de- 
pendence upon  each  other  may  be  traced.  Having 
frequently  the  same  origin,  depending  upon  the 
same  laws,  and  affecting  structures  physiologically 
similar,  they  will  be  found  to  be  amenable  to  the 
same  principles  of  treatment. 

For  a  detailed  description  of  some  of  the  more 
important  subjects  included  in  Ortiiopredic  Surgery, 
seearticles  Talipks  ;— Spink,  Curvature  op  ; 
—Spine,  Disease  of. 

The  origin  and  development  of  Orthoptedic 


Surgery  is  but  a  portion  of  the  general  history  of 
the  progress  of  pathology  and  scientific  surgery,  in 
which  it  forms  an  important  part. 

The  treatment  of  deformities  was  limited  to 
mechanical  means,  and  was  essentially  conducted 
by  the  instrument-makers,  and  a  class  of  practising 
empirics  previous  to  the  introduction  into  this 
country  of  subcutaneous  tenotomy,  in  the  year 
1836,  by  Mr.  Whipple,  of  Plymouth.  In  the 
following  year,  1837,  Dr.  Little  first  divided  the 
tendo-Achillis  in  London,  and  introduced  the  prin- 
ciples recommended  by  Stromeyer  in  the  treatment 
of  clubfoot.  This  led,  in  the  year  1838,  to  the 
establishment  in  London  of  the  Royal  Orthopaedic 
Hospital,  and  subsequently  several  other  similar 
institutions. 

There  can  be  no  doubt  that  Orthopsedic  Surgery 
is  mainly  indebted  for  its  existence,  as  a  branch 
or  department  of  practice,  to  the  discovery  of  sub- 
cutaneous tenotomy,  an  operation  which  was  per- 
fected by  Stromeyer,  and  performed  by  him  in  the 
year  1831;  although  he  freely  admits  that,  in  the 
performance  of  this  operation,  he  was  guided  by 
the  principles  laid  down  by  Delpech  in  his  work 
L'Orthomorphie  (-1829). 

Delpech  first  divided  the  tendo-Achillis  in  the 
year  1816.  The  operation,  however,  was  not  sub- 
cutaneous, the  limb  being  transfixed  with  a  common 
scalpel,  and  the  wound  on  either  side  of  the  tendon 
an  inch  in  length.  Serious  inflammation  followed, 
and  Delpech  had  not  repeated  the  operation  when 
he  published  his  work  in  1829. 

By  the  employment  of  subcutaneous  tenotomy, 
as  now  perfected,  and  rendered  free  from  all  risk  of 
local  inflammation,  and  from  any  danger  to  the 
patient,  the  surgeon  is  enabled  to  treat  successfully 
the  more  severe  cases  of  deformity  which  were 
previously  incurable — not  only  the  severe  cases  of 
clubfoot  and  wryneck,  but  especially  contractions 
of  the  knee-joint,  elbow,  fingers,  and  toes;  and  in 
the  latter  class  of  deformities,  many  fingers  and 
toes,  which  formerly  would  have  been  amputated, 
are  not  only  restored  in  form,  but  also  in  usefulness, 
free  motion  existing  when  contraction  has  been 
removed.  In  severe  cases  of  contraction  of  the 
knee-joint,  also,  useful  motion  is  frequently  restored. 

Orthopffidy,  therefore,  embraces  a  large  field  of 
practice  : — tlie  removal  of  congenital  deformities,  as 
well  as  those  acquired  from  disease  or  injury — 
the  latter,  whether  resulting  merely  from  weakness 
of  bones,  ligaments,  or  muscles  ;  or  from  spasmodic 
and  paralytic  affections,  which  frequently  give  rise 
to  severe  contractions  and  deformities, 

Asa  general  rule  in  the  treatment  of  deformities, 
it  is  necessary  to  combine  with  tenotomy  the  employ- 
ment of  instruments  and  mechanical  supports  ;  and 
therefore  the  scientific  construction  and  adaptation 
of  instruments  is  an  important  department  of  study, 
in  which  great  advance  has  been  made  of  late 
years,  more  especially  in  the  construction  of  light 
and  at  the  same  time  powerful  instruments  used 
in  the  treatment  of  lateral  curvature  of  the  spine  ; 
and  also  the  instruments  at  present  in  use  for  the 
treatment  of  wryneck,  contracted  hip,  and  con- 
tracted fingers,  are  especially  worthy  of  mention. 

By  the  use  of  these  improved  instruments,  the 
necessity  for  operating  in  many  cases  of  severe 
deformity  has  been  done  away  with,  especially  in 
contractions  of  the  knee-joint  when  occurring  in 
young  people ;  and  in  these  cases  it  has  been  found 
the  contraction   may  generally   be  cured  by 
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mechanical  means  alone,  acting  on  the  principle  of 
gradual  mechanical  extension,  even  when  the  leg 
is  flexed  upon  the  thigh  at  a  right-angle.  Tenotomy 
may  also  be  dispensed  with,  as  a  general  rule,  in 
cases  of  Talipes  valgus,  or  flat-foot,  even  when 
severe,  if  occurring  in  young  people.  In  these 
cases  the  contraction  of  the  Achilles  and  peronei 
tendons,  or,  more  properly  speaking,  of  the  muscles 
with  which  they  are  connected,  may  be  overcome, 
and  the  arch  of  the  foot  completely  restored,  by 
mechanical  means  alone.  .  . 

With  the  operative  and  mechanical,  it  is  gene- 
rally necessary  also  to  combine  what  may  be  termed 
the  physiological  means,  consisting  of  a  well- 
regulated   system   of  gymnastic   exercises  and 
passive  motions,  for  the  purpose  of  increasing 
muscular  strength,  and  of  obtaining  an  increased 
range  of  motion  in  the  joints  implicated  in  the 
deformity.    In  many  cases  the  mechanical  and 
physiological  treatment  may  be  conducted  simul- 
taneously, when  the  more  severe  part  of  the  con- 
traction has  been  overcome;  and  with  the  resto- 
ration of  form  we  may  also  obtain  restoration  ot 
motion.    This  may  frequently  be  accomplislied  in 
contractions  of  the  knee-joint,  also  m  the  elbow- 
ioint,  and  at  the  articulations  of  the  hngers. 

The  combination  of  mechanical  support  with 
gymnastics  will  also  be  found  extremely  useful  m 
cases  of  incipient  lateral  curvature  of  the  spine, 
and  cases  may  thus  be  cured  when  gymnastics 
alone,  or  in  combination  with  lying  down,  would 
certainly  fail.     These   principles  of  treatment, 
which  theoretically  have  generally  been  thought  to 
be  antagonistic  to  each  other,  have  been  found 
practically  to  be  of  the  utmost  service  when 
iudiciously  combined  ;  and  there  can  be  no  doubt 
the  gymnastic  treatment  of  deformities  has  of  late 
years  been  too  much  neglected  in  English  Ortho- 
pffidv,  which  has  relied  almost  exclusively  upon 
mechanism  and  tenotomy.    The  further  cultivation 
of  gymnastics,  and  an   investigation  into  tlie 
practical  advantages  to  be  derived  from  the  so- 
called  special  systems  of  gymnastics  or  movements 
which  have  been  advocated  by  various  authorities 
on  this  subject,  will  no  doubt  be  accomplished  by 
those  engaged  in  orthopedic  practice,  and  by  so 
doing  one  of  the  present  strongholds  of  quackery 
will  be  destroyed.  .         .     i  •  i 

Galvanism  is  another  therapeutic  agent,  which 
ought  to  be  employed  to  a  greater  extent  than  it 
has  hitherto  been,  in  tlie  treatment  of  that  large 
class  of  contractions  and  deformities  depending 
upon  infantile  paralysis,  and  met  with  in  the  latei 
stages  of  that  affection.     I.n    these  cases  the 
natural  tendency  is  towards  recovery   which  is 
sometimes  complete;   but  partial  restoration  ot 
power  always  occurs,  and  this  may  be  either  pro- 
moted or  retarded  by  the  treatment  adopted 
There  can  be  no  doubt  of  the  advantages  o 
galvanism  when  commenced  early  enough,  aim 
properly  applied  in  these  cases ;   it  should  be 
applied  thiee  times  a  day,  for  a  quarter  of  an  hour 
each  time,  when  the  limb  is  immersed  in  hot 
water;  or,  when  both  legs  are  affected,  two  cans  ot 
hot  water  should  be  used,  and  one  of  the  galvanic 
wires  dropped  into  the  water  in  each  can. 

With  galvanism,  in  the  treatment  of  these  cases, 
should  also  be  associated  the  daily  employment  ol 
shampooing,  passive  exercises,  systematically  con- 
ducted, warm  clothing,  and  in  some  cases  the  use  ot 
mechanical  supports,  to  aid  in  the  attempts  to  walk 


Where  the  loss  of  temperature  is  Vefy  marked,  as 
in  the  more  severe  cases  of  infantile  paralysis,  great 
advantage  is  to  be  derived  from  the  use  of  Dr. 
Junod's  ha;mospatic  or  exhausting  apparatus  ;  by 
the  employment  of  which,  for  a  quarter  of  an  hour 
every  morning,  the  blood  can  be  drawn  into  a 
paralytic  leg  in  sufficient  quantity  to  raise  its 
temperature  to  the  natural  degree,  and  this  it 
will  afterwards  maintain  with  little  diminution 
for  twenty-four  hours.     The  apparatus  is  but 
little  used  at  the  present  time,  its  advantages  not 
having  been  sufficiently  brought  under  the  notice 
of  the  profession. 

By  a  judicious  employment  of  the  various 
means  which  modern  science  has  placed  at  the 
disposal  of  the  surgeon,  he  is  now  enabled  to  cope 
successfully  with  the  large  class  of  congenital  and 
non-congenital  deformities,  which  within  our  own 
recollection  were  always  regarded  as  hopeless  and 
incurable  ;  and  the  special  study  of  this  department 
of  practice  falls  within  the  range  of  Orthopaedic 
Surgery.]  {William  Adams.) 

OSCHEOCELE.  (From  o(rxeov,  the  scrotum, 
and  icri\v,  a  tumour.)  A  hernia  which  has  de- 
scended into  the  scrotum. 

OSTEOSARCOMA  or  OSTEOS.\RCOSIS. 
(From  bariov,  a  bone,  and  (rhpl,  flesh.)  [A 
term  originally  intended  to  express  the  conversion 
of  the  osseous  tissue  into  a  mass  of  less  solid  con- 
sistence than  its  original  structure,  whereby  a 
soft  or  Jleshy  tumour  is  formed  along  the  course  of 
the  affected  bone.  This  very  indefinite  term  was 
at  first  employed  chiefly  to  designate  the  tumors 
produced  by  the  cancerous  affections  of  bone,  in 
which  the  osseous  texture  becomes  expanded, 
absorbed,  and  replaced  by  a  soft  material,  in  all 
respects  similar  to  carcinoma  of  the  other  tissues, 
but  in  course  of  time  it  was  applied  to  any  growth, 
regardless  of  its  nature,  which  caused  enlargement 
oflhe  bone,  and  swelling  of  the  soft  parts  covenngit. 

Much  confusion  has  arisen  from  this  indis- 
criminate use  of  the  word,  as  cartilaginous,  osseous, 
cancerous,  cystic,  and  other  growths  in  bone  have 
been  comprised  under  this  common  title  without 
regard  to  their  pathological  distinctions. 

Although  still  occasionally  employed  in  a  wider 
sense,  the  term  is  now  generally  restricted  to  the 
cancerous  tumours  of  bone  ;  and  to  these  affections 
the  present  article  alone  has  reference. 

Amongst  the  writers  of  the  last  century,  Heister, 
J  L  Petit,  and  Duverney  have  particularly  de- 
scribed this  disease  under  the  name  of  carmticaUon 
of  ihe  bo,ics,  but  they  did  not  altogether  distin- 
guish it  from  certain  cases  of  caries  and  exostosis  ; 
nor  did  they  recognise  its  malignant  charactei-.J 

Callisen  regards  osteosarcosis  as  a  disorder  by 
which  the  texture  of  the  bones  is  converted  into  a 
fleshy  or  lardaceous  substance,  accompamed  with 
a  tendency  to  carcinoma.  {Syslem  Ch,rurg,a, 
klWp.  204.  vol.  ii.  edit.  1800.)  e  are 
to  understand  by  osteosarcoma,  says  JioH'r'  «i 
alteration  of  the  osseous  structure,  in  which,  alter 
more  or  less  distension  from  separation  of  its  layers, 
the  substance  of  the  bone  degenerates,  and  is 
transformed  into  a  mass,  the  texture  of  jhaj  ^» 

"til!. »«« .t.u.  ttat  .11  ih.  tan,. ». 


liable  to  be  attacked  by  this  disease,  but  those  of 
the  face,  and  especially  the  ossa  innominata,  are 
more  subject  to  it  than  the  bones  of  the  extre- 
mities.] 

Those  cases  of  fungous  disease  in  the  antrum 
which  expand  the  bones  of  the  face,  make  their 
way  to  the  surface,  and,  destroying  the  skin,  pre- 
sent such  frightful  specimens  of  disease  (See 
Antrum),  are  regarded  by  the  same  author  as  a 
kind  of  osteosarcoma,  proceeding  from  carcinoma 
in  the  neighbouring  soft  parts  ;  and  this  he  adduces 
as  an  example  of  his  first  species  of  osteosarcoma, 
or  that  arising  in  consequence  of  previous  disease 
in  other  parts.  In  the  second  species,  the  disorder 
commences  in  the  bones,  and  the  soft  parts  are 
secondarily  affected. 

Boyer  states  that,when  the  disease  has  made  con- 
siderable progress,  and,  the  tumour  having  existed 
for  a  long  time,  the  bony  texture  has  disappeared 
more  or  less  completely  ;  in  lieu  of  it,  an  homo- 
geneous, greyish,  yellowish,  hard-like  substance  is 
found,  the  surface  of  a  slice  of  which  is  smooth, 
much  like  that  of  a  very  hard  white  of  egg,  or  old 
cheese,  the  consistence  varying  from  that  of  carti- 
lage to  that  of  very  thick  bouillie.  The  surrounding 
soft  parts,  which  have  participated  in  the  disease 
of  the  bones,  are  converted  into  a  similar  material; 
muscles,  tendons,  periosteum,  ligaments,  vessels, 
cellular  substance,  all  are  confounded  in  the  same 
homogeneous  mass,  and  have  undergone  the  same 
degeneration. 

In  some  examples  the  disease  is  less  advanced  ; 
portions  of  the  bone  are  then  met  with  whose  tex- 
ture and  consistence  are  nearly  natural,  and  which 
are  merely  somewhat  enlarged.  But,  in  proceed- 
ing towards  the  centre  of  the  disease,  the  substance 
of  the  bone  is  found  softened,  and  less  dense  than 
cartilage,  still  manifestly  retaining,  however,  a 
fibrous  texture  ;  while,  more  deeply,  it  is  converted 
into  a  material  which  resembles  the  soft  parts  when 
affected  with  carcinoma. 

In  these  tumors  cysts  are  often  found;  some- 
times containing  a  fetid  ichor — sometimes  a  fluid 
like  clear  bouillie  ;  and,  in  certain  cases,  a  quantity 
of  semi-transparent,  tremulous,  gelatinous  matter 
is  noticed  in  the  middle  of  the  lardaceous,  medul- 
lar}-,  or  brain-like  substance.  He  records  an  in- 
stance in  which  nearly  the  whole  humems  was 
changed  into  a  gelatinous  mass.  (See  Mai.  des 
Os,  t.  i.  chap.  22.) 

Dupuytren  considers  osteosarcoma  to  be  "  a  true 
cancerous  degeneration  of  bone,"  which  attacks 
more  particularly  the  jaws,  the  extremities  of  the 
long  bones,  and  the  iliac  bones  in  the  neighbour- 
hood of  the  acetabulum.  {On  Diseases  and  Injuries 
of  Bones,  Syd.  Soc.  1846-7.) 

With  the  view  of  removing  some  of  the  obscurity 
of  the  present  subject.  Dr.  Cumin,  of  Glasgow, 
proposes  that  the  term,  osteosarcoma,  should  be 
limited  to  a  degeneration  and  morbid  growth  of 
the  lining  membrane  of  the  longitudinal  canals, 
and  cancelli  of  bones,  accompanied  in  all  cases  by 
absorption  of  the  solid  osseous  substance.  "The 
disease  (he  says)  is  essentially  one  of  destruction 
of  the  affected  bone,  which  is  produced  partly  by 
the  pressure  of  the  enlarging  tumor,  and  partly 
by  the  diversion  of  the  fluid  circulating  within  the 
bone  to  the  support  of  this  morhid  growth.  It 
always  originates  within  the  periosteum,  and  re- 
tains that  as  its  investing  membrane."  It  is 
generally  slow  in  its  progress  ;  and,  in  its  com- 
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mencement,  the  symptoms  cannot  be  readily  dis" 
tinguished  from  those  of  chronic  rheumatism,  or 
syphilitic  pains.  After  some  time,  a  tumor  is 
perceived,  at  first  firm,  but  afterwards  becoming 
softer,  and,  in  certain  cases,  communicating  to  the 
surgeon's  hand  the  feel  of  a  distinct  pulsation, 
synchronous  with  that  of  the  artery  of  the  limb, 
and  capable  of  being  interrupted  by  compressing 
the  trunk  of  the  vessel.  In  time,  hectic  fever, 
colliquative  perspirations,  and  diarrhcea  come  on 
and  the  patient  sinks.  Towards  the  close  of  the 
illness,  fracture  of  the  bone  at  the  affected  part 
very  commonly  takes  place  on  some  slight  exertion, 
aggravating  in  a  remarkable  manner  the  patient's 
general  distress,  but  rather  lessening  than  increas- 
ing the  pain  in  the  bone,  connected  with  distention 
of  its  texture.  {Cumin,  in  Edinh.  Med.  Journ. 
No.  Ixxxii.  p.  13.) 

This  gentleman,  in  considering  the  question 
whether  osteosarcoma  is  of  a  cancerous  nature, 
expresses  his  belief  that,  although  all  the  varieties 
of  the  disease  are  highly  formidable,  they  ate  not 
all  truly  cancerous.  One  case,  which  he  has  him- 
self related,  he  sets  down  as  cancerous  from  a  view 
of  the  whole  of  the  symptoms,  and  "  more  espe- 
cially from  the  disease  having  shown  itself  in  two 
different  places  at  the  same  time."  Another  case, 
described  by  him,  he  does  not  regard  as  having 
exhibited  any  features  of  the  latter  disease.  The 
malignant  osteosarcoma  of  Dr.  Cumin,  Mr. 
Crampton,  and  others  {Dublin  Hospital  Reports, 
vol.  iv.  p.  558),  is,  in  fact,  as  they  have  explained, 
the  fungous  exostosis  of  the  medullary  membrane  of 
Sir  Asiley  Cooper,  which  is  now  generally  admitted 
to  be  medullary  cancer  of  the  bones.  (See  Edinh. 
Med.  Journ.  No.  Ixxxii.  p.  17.) 

Mr.  Mayo  does  not  restrict  his  view  of  osteo- 
sarcoma to  the  limits  adopted  by  Dr.  Cumin,  and 
evidently  includes  the  enchondromatous  tumors 
under  this  term.  "It  consists  (says  he)  in  a 
growth  of  substance,  nearly  resembling  epiphytic 
cartilage  in  texture,  originating  either  upon  the 
surface,  or  in  the  cancelli  of  bone.  The  form  of 
the  tumor  is  commonly  more  or  less  spherical :  it 
may  attain  so  great  a  volume  as  to  be  nearly  a 
foot  in  diameter.  When  an  osteosarcoma  is  small, 
the  surfiice,  displayed  by  a  section,  is  tolerably 
uniform,  or  differs  from  the  most  transparent  car- 
tilage only  in  exhibiting  minute  oblong  or  irre- 
gular cavities.  When  an  osteosarcoma  is  larger, 
cavities  of  considerable  size  are  found  in  it,  which 
contain  a  reddish  fluid.  In  parts,  the  texture 
grates  when  cut,  and  contains  phosphate  of  lime. 
This  is  distributed  so  as  to  form  a  kind  of  skeleton 
of  light  bony  plates,  disposed  in  a  manner  that 
looks  like  a  crystallisation.  The  growth  of  such 
a  tumor  is  commonly  rapid.  When  it  begins  in 
the  interior  of  bone  the  disease  is  attended  with 
pain  ;  when  it  forms  on  the  outer  surface,  there  is 
commonly  no  pain  at  all.  An  osteosarcoma  has  to 
the  touch  the  firmness  and  elasticity  of  cartilage. 
This  disease  is  ordinarily  met  with  in  the  bones 
of  the  extremities,  and  in  the  lower  and  upper 
jaw.  The  cranial  bones  and  vertebra;  are  less 
frequently  if  ever  attacked  by  it.  The  disease 
does  not,  that  I  know  of,  pervade  any  other  texture 
than  bone.  It  bears,  however,  some  external  re- 
semblance to  gelathiiform  cancer  of  other  parts. 
It  has  not  much  maliynity  ;  so  that  when  all  the 
bones  involved  in  it,  with  part  of  the  adjacent  sound 
bone,  are  removed  by  amputation,  the  complaint 
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seldom  reappears  either  in  the  part  or  in  another 
bone.  If  the  part  ia  not  amputated,  the  skin 
over  the  tumor  sloughs,  or  ulcerates,  the  tumor  is 
exposed,  and  a  discharge,  sanious,  or  ichorous, 
talces  place  from  it,  under  which  the  patient  gra- 
dually sinks."  (See  Outlines  of  Human  Pathology, 
p.  50.) 

[Bell  held  the  opinion  that  the  bones  are  very 
rarely  the  seat  of  primary  cancer,  but  that  they 
become  involved  through  extension  of  the  disease 
from  the  soft  parts  surrounding  them  ;  the  papers 
bv  Mr  Sibley  and  Mr.  Baker  on  the  statistics  of 
cancer  (Med.  Chir.  Trans,  vols.  xlii.  and  xlv.)  give, 
however,  an  average  of  nearly  four  cases,  ongin- 
ating  in  bone,  out  of  every  hundred  of  this  disease 
The  Transactions  of  the  Pathological  Society,  and 
the  Medical  Journals  also,  record  numeroiis  ex- 
amples where  bone  was  primarily  attacked.  Every 
variety  of  cancer  has  been  met  with  in  bone,  but 
by  far  the  most  frequent  is  the  encephaloid.  Me- 
lanosis and  colloid  disease  are  rare  ;  the  latter  has 
been  mostly  found  in  the  articular  ends  of  bones, 
expanding  them  and  forming  large  tumors  ;  the 
former  generally  infiltrates  the  osseous  tissue,  but 
without  causing  much  enlargement. 
.    Scirrhus  in  bone  is  not  common.  Nelaton  (,/i,ie- 
mens  de  Path.  Chir.  vol.  ii.  p.  28)  and  others  even 
deny  its  existence.    When  met  with  it  is  gene- 
rally in  small  scattered  masses,  which  are  de- 
posited secondarily  to  the  same  disease  in  other 
organs,  but  a  case  is  related  where  it  occurred 
primarily  in  the  lower  jaw,  and  formed  a  large  tu- 
mor without  any  similar  deposit  in  the  other  parts. 

Epithelial  disease  has,  in  a  very  few  instances, 
been  met  with  as  a  primary  affection  in  bone  but 
it  is  usually  the  result  of  an  extension  ot  the 
idceration  from  the  neighbouring  parts. 

Osteoid  cancer,  or,  as  Mr.  Stanley  terms  it,  the 
"malignant  osseous  tumor,"  is  of  rare  occurrence. 
Muller  first  directed  attention  to  this  disease  under 
the  name  of  the  "  Osseoid  tumor,"  and  it  has 
since  been  ably  described  by  Mr.  Paget  (^wr^.  Paffi. 
vol  ii  ).  Its  malignant  character  is  now  generally 
recognised,  although  Lebert  does  not  class  it 
amongst  the  cancerous  growths.  (For  a  description 
of  these  several  varieties  of  the  disease,  see  article 

Cancer.)  .    ,        ^     •  u 

Encephaloid  disease  is,  in  the  great  majority  ot 
cases,  the  cause  of  cancerous  tumors  of  bone,  and 
may  be  developed  in  its  interior,  or  upon  its  surface 
beneath  the  periosteum.  Occasionally  m^l'g- 
nant  deposit  will  assume  the  form  of  small  nodules 
studding  the  osseous  tissue  ;  these  increase  in  size 
at  the  expense  of  the  bone,  which,  on  maceration, 
shows  excavations  and  holes  from  loss  of  substance : 
this  variety  is  most  frequently  met  with  in  the 
flat  bones,  but  may  also  occur  in  the  others.  In 
some  few  cases  the  cancerous  matter  has  been 
found  to  infiltrate  the  whole  bone,  causing  absorp 
tion  of  its  cancellated  texture  and  replacing  it,  so 
that  the  bone  becomes  softened,  and  in  this  con- 
dition the  disease  has  considerable  resemblance  to, 
and  has  been  described  as,  Mollites  Ossiura.  (bee 

MOLLITIISR  OSSIUM.) 

When  cancer  is  deposited  in  the  substance  ot 
bone  it  may  produce  great  enlargement  by  sepa 
ration  of  its  layers,  and  distension  of  the  cancelli  ; 
the  tumor  is  then  divided  into  a  number  of  irre- 
gular cavities  which  vary  much  in  size  and  shape, 
and  are  filled  by  the  morbid  material.  This  form  of 
the  disease  is  often  seen  in  the  articular  extremities 
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of  bone,  and  has  been  called  a  malignant  eaostom. 
Sometimes  the  outer  layers  are  expanded  by  the 
cancerous  growth,  whilst  the  internal  structure  is 
destroyed  :  the  investing  shell  becomes  gradually 
thinned  and  friable,  so  that  when  pressed  upon  by 
the  finger  it  yields  with  a  crackling  sensation,  and 
has  on  this  account  received  the  name  of  a  Spina 
Ventosa.    (See  Spina  Ventosa.) 

When  the  disease  commences  upon  the  surface 
of  a  bone,  the  tumor  often  increases  rapidly  in 
size,  stretching  the  periosteum  over  it ;  the  bone  is 
gradually  absorbed,  leaving  long  sharp  processes  or 
needles  projecting  into  the  malignant  mass  ;  after 
maceration,  this  acicular  arrangement   is  very 
striking,  nearly  all  the  osseous  texture  having  dis- 
appeared, except  these  thin  elongated  bony  spines, 
which,  standing  out  beyond  the  level  of  the  original 
bone,  radiate  in  all  directions  from  it,  and  form  a 
bony  framework  for  the  tumor,  whilst  the  cancer- 
ous matter  composing  it  is  deposited  in  the  inter- 
vals between  them  and  over  their  points  ;  this 
variety  of  the  disease  has  been  described  as  a 
fungous  tumor  of  the  periosteum.    Occasionally  a 
section  of  one  of  these  various  masses  will  present 
a  white  or  yellowish  colouredlardaceous  substance, 
which  is  greasy  to  the  feel,  and  evidently  contains 
much  fatty  matter  ;  this  difference  in  its  consist- 
ence has  obtained  for  it  the  name  of  an  Osteostea- 
toma (offriov,  and  criap,  fat.)    In  general,  both 
to  the  eye  and  under  the   microscope,   one  of 
these  malignant  tumors  of  bone  is  precisely  simi- 
lar to  soft  cancer  in  the  other  parts,  except  that 
when  primarily  developed  in  osseous  tissue  the 
morbid  formation  may  perhaps,  in  its  early  stages, 
be  of  a  somewhat  firmer  consistence.  _  _ 

A  favourite  site  for  these  cancerous  growths  is  in 
the  articular  ends  of  bones,  yet  the  cartilage  cover- 
ing them  is  very  rarely,  if  ever,  attacked  ;  even 
when  the  cancellous  tissue  is  completely  destroyed, 
the  articular  cartilage,  although  perhaps  slightly- 
thinner  than  usual,  is  in  other  respects  normal. 
Nelaton  observes,  that  when  these  tumors  do  in- 
vade a  joint,  they  creep  round  that  part  of  the  bone 
which  is  uncovered  by  cartilage,  and  find  their 
way  through  the  fibrous  and  synovial  tissues;  he 
mentions  a  case  where  the  end  of  the  femur  was 
affected  by  cancer,  which  opened  into  the  knee- 
joint  through  the  intercondyloid  notch,  the  cartil- 
ages everywhere  remaining  perfect.     [Up.  Ut. 

vol.  ii.  p.  28.)  , 

Mr  Caesar  Hawkins  has  recorded  an  example 
of  the  disease  protruding  from  the  lower  and  pos- 
terior part  of  the  patella,  and  thus  gaming  access 

into  the  joint.  ,      i  j„„ 

When  the  osseous  tissue  has  been  largely  des- 
troyed, fracture  may  occur  from  very  slight  causes; 
it  may  happen  that  the  interior  of  a  bone  has 
become  completely  disintegrated,  whilst  the  cor  ex 
only  remains,  with  little  or  no  enlargement  of  the 
shaft,  and  inconsequence  of  this  thinning  of  its 
walls,  the  bone  will  readily  break  ;  this  is  one  of 
the  causes  of  Fragilitas  Ossium.  (See  this 
word;  also  Gcrdy,  Maladies  des  Organes du  Mouve- 

Ti  e  cancerous  deposit  may  be  very  '» 
extent,  but  yet  has  produced  absorption  of  the  bono 
sufficiently  to  permit  of  fracture  from  muscular  or 
other  efforts  ;  under  these  circumstances,  in  some 
ew  ..stance  ,  union  has  been  found  to  have  taken 
place.  Occasionally  the  bone  has  become  thickened 
and  indurated  in  the  neighbourhood  of  the  disease, 


as  if  to  compensate  for  the  loss  of  strength  at  the 
affected  spot  (Path.  Soc.  Trans,  vol.  x.)  ;  and 
some  specimens  show  that,  whilst  the  pressure  of 
the  morbid  growth  has  been  causing  absorption  of 
the  osseous  texture,  formation  of  new  bone  has,  at 
the  same  time,  been  taking  place  on  and  about  the 
tumor. 

This  very  fatal  disease  is  met  with  mostly  in 
persons  who  have  not  attained  to  middle  age  ;  it 
often  commences  with  a  dull  aching,  or  a  ieeling 
of  fatigue,  in  the  affected  limb,  and  pains  of  a  rheu- 
matismal  character  along  the  course  of  the  bone, 
■which  are  increased  by  exercise,  and  are  generally 
worse  at  night — in  this  resembling  syphilis — with 
an  occasional  darting,  shooting  sensation.  As  time 
wears  on,  difficulty  is  experienced  in  performing 
the  various  movements  of  the  limb,  and  a  firm  hard 
swelling  can  be  felt  over  the  bone  ;  the  tissues 
covering  it  are  at  first  free  and  movable,  but,  as  the 
tumor  increases  in  size,  they  are  incorporated  with 
it.  The  skin,  however,  retains  its  mobility  for  a  long 
time,  gradually  becoming  thin  and  tense,  but  is  not 
changed  in  colour  until  disorganization  threatens 
from  pressure  ;  the  superficial  veins  are  enlarged, 
tortuous,  and  congested  ;  oedema  of  the  limb  below 
the  affected  part  comes  on,  and  often  effusion  into 
the  joint.  The  pain  in  the  tumor  is  now  constant, 
of  a  stabbing,  throbbing  character,  and  is  more 
severe  at  night  ;  pressure,  unless  deep  seated,  does 
not  much  increase  it,  although  the  skin  covering  the 
tumor  may  be  extremely  sensitive,  and  neuralgic 
•pains  of  parts  farther  removed  are  sometime.s 
caused  by  implication  of  the  nerves.  When  first 
felt,  the  growth  is  hard  and  often  irregular  on  the 
surface,  but  as  it  enlarges  the  swelling  becomes  more 
uniform  and  softer,  yielding  to  the  touch,  whilst  a 
sense  of  fluctuation,  more  or  less  distinct,  may  not 
unfrequently  be  detected  ;  if  punctured  with  a 
grooved  needle  or  a  fine  trocar,  a  bloody  fluid  is 
withdrawn,  in  which  may  be  seen,  under  the  micro- 
scope, the  nucleated  cells  characteristic  of  cancer  ; 
occasionally  the  tumor  will  contain  cysts  filled 
with  a  serous  or  gelatinous  fluid,  more  or  less 
stained  by  blood  extravasated  into  it.  As  the 
disease  advances,the  health  of  the  patient  gradually 
fails,  and  hectic  sets  in,  firom  which  he  speedily 
succumbs  ;  or,  more  rarely,  the  skin  over  the 
tumor  may  give  way,  leaving  a  large  fungoid  mass 
exposed,  from  which  fatal  hfemorrhage  takes  place. 

The  several  preparations  of  opium,  or  morphia, 
must  be  freely  administered  to  relieve  the  pain  in 
these  most  distressing  cases,  together  with  stimu- 
lantsand  anutritious  dietary,  but  no  treatment  is  of 
the  slightest  use  except  amputation.  The  whole 
of  the  affected  bone  should,  if  possible,  be  removed, 
and,  if  it  be  one  of  the  extremities  which  is  in- 
volved, amputation  at  the  joint  immediately  above 
the  seat  of  the  disease  should  be  performed.  When 
cancer  commences  in  the  interior  of  a  bone,  it 
usually  extends  along  the  medullary  canal  for  a 
considerable  distance  above  and  below  the  tumor, 
thus  forming  a  plug  of  malignant  deposit,  which 
can  only  be  got  rid  of,  with  certainty,  by  ablation 
of  the  whole  bone. 

In  the  large  majority  of  cases,  however,  the 
disease  recurs  in  some  internal  organ,  and  proves 
fatal,  even  after  recovery  from  the  operation  ; 
in  St.  Mary's  Hospital,  within  the  last  three 
years,  two  cases  of  soft  cancer  of  the  femur 
have  been  submitted  to  amputation  at  the  hip 
joint,  and  although  the  operation  was  in  both 
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instances  successful,  the  patients  died  within  a  few 
months  from  the  same  disease  in  other  parts.] 

Mr.  Stanley  states  that  medullary  cancer  is  less 
likely  to  return  when  situated  in  the  bones,  and 
amputated,  than  when  placed  in  any  other  texture, 
or  organ.  Yet  few  experienced  surgeons  will  now 
venture  to  excise  the  upper  or  lower  jaw  bone  for 
medullary  tumors,  known  beforehand  to  be  of 
this  nature,  when  the  disease  is  far  advanced. 

Boyer  records  two  cases  of  osteosarcoma:  one 
of  the  thigh  ;  the  other,  of  the  oseinnominatura. 
The  first  patient  was  saved  by  amputation.  And 
Dr.  M'Clellan,  of  Philadelphia,  a  few  years  ago 
favoured  me  with  the  particulars  of  another  case 
of  osteosarcoma  of  the  lower  jaw,  where  the  same 
operation  was  very  skilfully  executed.  Dr.  David 
L.  Rogers,  of  New  York,  was  among  the  first  in  the 
United  States  who  removed  the  upper  jaw-bone, 
which  he  did  in  a  case  of  osteosarcoma  in  1824. 
This  is  recorded  in  the  Neiu  York  Med.  and  Phys. 
Journ.  vol.  iii.  p.  301.  The  operation  has  since  been 
frequently  performed  in  America  and  Europe.  Dr. 
Mott  has  performed  it  thirteen  times.  (See  Bones 
and  Jaw.)  The  same  distinguished  operator  has 
removed  portions  of  the  lower  jaw  six  times,  and 
twice  taken  out  the  bone  at  the  articulation. 

These  operations  have  since  been  so  frequently 
performed,  that  it  would  be  superfluous  to  name 
every  one  of  the  operators.        ((?.  G.  Gascot/en.) 

See  Boyer,  Traits  des  Maladies  Chir.  t.  iii.  Bailer's 
Element.  Physiol,  t.  viii.  p.  2.  5.  5.  A.  Kuimus, 
Diss,  de  Exostosi  Steatomatode  Clavicula;;  Gedan. 
1732.  S.  F.  Htindertmark,  Diss,  sistens  (Jsieosteato- 
matis  Casum  rariorem;  Lips.  1752.  iS.  G.  Hermann, 
Diss,  de  Osteosteatomate,  Lips.  1767.  <S.  C.  Plcnck,  de 
Osteosarcosi  j  Tub.  1781,  &c.  Sir  B.  Brodie,  in  fa- 
thol.  and  Surg.  Obs.  on  the  Joints,  p.  301.  Dr.  Cumin, 
in  Edinb.  Med.  Journ.  Jan.  1825.  Ph.  Crampton, 
in  Dublin  Hospital  Reports,  vol.  iv.  8vo.  1827.  B. 
Bell  on  Dis.  of  the  Bones,  12mo.  Edinb.  1828. 
Herbert  Mayo.  Outlines  of  Human  Patboloay.  p.  56, 
Svo.  Lond.  1835.  [L.  Beister,  Institutiones  Cliirur- 
Kicee,  1739.  J.  L.  Petit,  Traits  des  Maladies  des  Os, 
1741.  fwDcrji^i/jTraittf.des  Mai.  des  Os,  1751.  Peck, 
Osteosarcoma,  ejusque  speciei  insignis  descriptio; 
Wurzbuier,  1819.  J.  CloqiMi,  Dict.de  M^d.  1826. 
L.  J.  Higin,  Diet,  de  M^d.  et  de  Chir.  pratiques,  1834. 
Nilaton,  El^inens  de  Pathologic  Chirurgicale,  vol.  ii. 
1847.  Stanley,  Treatise  on  Dis.  of  the  Bones,  1849. 
Rokitansky,  Manual  of  Path.  Anat.  vol.  iii.  Syd.  Soc. 
1850.  Libert,  Trait^  pratique  des  Maladies  Can- 
c^reuses,  1851.  Paget,  l,eci.  on  Surg.  Path.  vol.  ii. 
1853.  Gerdy,  Mai.  des  Organesdu  Mouvement,  1855  j 
Path  Soc.  Trans.] 

[OVARIOTOMY.  (From  iiApiov,  ovary;  and 
rofiii,  incision).  [Syn.  Ovariotomie,  Fr.  and  Ger. — 
Ovariotomia,  Ital,  and  Sp.]  Definition. — The 
operation  for  the  removal  of  one  or  both  ovaries. 
As  it  is  only  performed  by  surgeons  when  one  or 
both  ovaries  are  diseased  it  ia  a  verj^  different 
proceeding  from  the  extirpation  of  healthy  ovaries, 
which  has  been  practised  from  remote  antiquity 
to  the  present  time  on  domestic  animals  for  eco- 
nomical purposes,  and  both  in  ancient  periods  and 
in  the  middle  ages  on  women,  almost  exclusively 
for  immoral  purposes.  Galen,  in  his  work  De 
Semine,  records  that  in  Eastern  Asia  and  in 
Cappadocia  sows  were  spayed  in  order  to  fatten 
them,  and  to  improve^Stho  flavour  of  their  meat. 
He  also  points  out  the  greater  difficulty  and 
danger  of  this  operation  than  the  castration  of 
male  animals  :  "  Non  turn  ita  tutum  in  fceminis 
testium  extractio  cadministrari  potest,  ob  sedem 

in  quil  collocati  sunt;  mnjnsque  in  hoc 

quam  in  maribus  pcriculum  est." 
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We  find  a  passage  in  Pliny's  "  Historia  Ani- 
nialiiim"  (lib.  viii.  c.  77) :"  Castrantur  suis  foeminee 
quoque,  slcuti  cameli,  post  Wdui  inediam  suspenste 
pernis  prioribus,  vulva  lecisa;  celeriiis  ita  pingue- 
scunt,"  which  appears  dubious,  whether  castration 
or  infibulation  is  alluded  to. 

In  the  IXth  Book  of  U^pl  Zdav  'laroplas  of 
Aristotle,  the  castration  of  cows  and  camels  is 
mentioned. 

Atheneeus,  in  AfnTVoa-otjyiffTwv  (lib.  xii.  c.  9), 
relates  a  story  of  Andramystes,  a  Lydiau  king, 
who  kept  castrated  females  instead  of  eunuchs  in 
the  service  of  bis  harem;  and  Gyges,  another 
Lydian  king,  is  reported  to  ha've  had  several  of 
his  concubines  castrated,  in  order  to  prolong  the 
charms  of  their  youth. 

Omitting  some  apocryphal  records  of  later 
periods,  we  pass  on  to  several  writers  of  the 
seventeenth  and  eighteenth  centuries,  as  Vierus, 
Riolan  {Opera  prima,  Paris,  1610;  Anatome,  p. 
142),  Diemerbioeck  (Anaioviia  corporis  humani, 
Lyon,  1679  ;  I.  I.  c.  xxiii.),  Boerhave  (PrcBlcct. 
Academ.  in  prop.  inst.  f.  5  pars  2  and  669), 
Graaf  {de  mulicrum  Organ.  General,  inscrv.  Tract, 
nov.  caj).  13),  Plater  (06sen\  lihri  ires,  Basle, 
1680,  p.  248),  &c.,  who  either  mention  the  ex- 
tirpation of  the  ovaries  as  having  been  performed, 
or  propose  this  operation  in  the  treatment  of 
nymphomania. 

So  far,  by  all  these  writers,  the  removal  of 
sound  ovaries  from  strong  and  healthy  individuals, 
placed  under  the  most  favourable  circumstances, 
was  proposed  or  commented  on.  In  the  present 
day  a  diseased  organ  is  extirpated  from  a  person 
more  or  less  weakened  and  distressed  by  long  suf- 
fering. The  ancient  operation  was  the  pander  to 
luxurious  vice  and  immorality.  Modern  ovariotomy, 
when  successful,  rescues  the  victim  from  otherwise 
hopeless  suffering  and  certain  death,  and,  even 
when  unsuccessful,  mercifully  shortens  her  martyr- 
dom. 

It  was  not  earlier  than  in  the  seventeentb  and 
eighteenth  centuries  that  ovariotomy  was  proposed 
and  suggested  as  a  radical  cure  for  diseased  ovaries, 
and  as  late  as  in  the  beginning  of  the  eighteenth 
century,  that  this  operation  was  first  performed, 
although  it  remained  long  in  discredit;  and  it  is 
only  within  the  last  ten  years  that  it  has  been  at 
all  frequently  or  generally  practised. 

Theodor  Schorkoff,  in  his  Dissertatio  medica  in- 
auguralis  de  Hydrope  Ovarii  (Sept.  7,  1685),  ex- 
presses the  belief  that  the  extirpation  of  dropsical 
ovaries  would  lead  to  a  permanent  cure,  if  the 
operation  itself  were  less  cruel  and  hazardous. 

Schlenker,  in  the  21st  thesis  of  his  dissertation 
De  singidari  ovarii  sinistri  morho  (1722),  proposes 
the  question  whetlier  a  radical  cure  of  diseased 
ovaries  might  not  be  elfected  by  the  removal  of 
the  organ  through  an  incision  in  the  abdomen ;  but 
he  leaves  the  answer  to  his  more  experienced  col- 
leagues. 

Soon  after  him,  Willius  of  Basle  published  (in 
1731)  a  pamphlet,  Specimen  mediciim  sistens  slu- 
pendicm  abdominis  tumorem,  which  contains  the 
following  passage  :  "  When,  however,  the  dropsy 
fills  all  the  chambers  of  the  ovary,  when  the  fluid 
is  thick  and  viscid,  and  no  hope  of  recovery  is  en- 
tertained, we  question  whether  such  an  ovary  ought 
not  to  be  extirpated,  and  so  the  root  and  cause  of 
the  disease  be  removed.  We  know  from  experi 
ence  that  severe  and  large  abdominal  wounds  have 
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healed;  they  are  not  likely  to  prove  more  dan- 
gerous in  the  case  of  attempting  a  cure  by  excision 
of  the  ovaries."  Notwithstanding  this  advanced 
view,  he  still  shrank  from  the  execution  of  the 
operation,  afraid  of  the  extent  of  the  incision  re- 
quired to  remove  large  tumors;  of  the  adhesions 
likely  to  be  met  with;  the  pain  inflicted;  the 
hsemorrhage,  the  exposure  of  the  abdominal  viscera, 
and  its  fatal  consequences.  Giovanni  Targioni 
Tozetti  recommends  the  extirpation  of  the  ovaries 
as  a  last  resource,  when  all  other  curative  means 
have  failed.  (Prima  raecoUa  di  osservazioni  me- 
diche,  Firenze,  1752,  p.  78.) 

Ulric  Peyer  (Acta  Helvetica,  t.  1.  Basil,  1751, 
app.  1),  Theden  [Nova  acta,  nai.  curios,  torn.  v. 
p.  289),  and  Delaporte  {Memoires  de  I' Academic 
Royale  de  Chirurgie,  1833,  p.  757)  recommend  the 
extirpation  of  ovarian  tumors;  and  Morand,  the 
Secretary  to  the  Academy,  prophesies  the  ultimate 
triumph  of  this  operation  with  the  words:  "  Modern 
surgery  is  capable  of  great  achievements;  unlimited 
roads  ought  to  be  opened  to  her  goal — to  cure." 

Antony  de  Haen  (Ration-  Medend.,  part  iv.  cap. 
5  §  2)  and  Morgagni  were  opposed  to  the  opera- 
tion, which  W.  Hunter  and  Van  Swieten  {Com- 
mentaries in  H.  Boerlm.ve's  Aplior.:  1770,  tom.  iv. 
§  1223)  justify  in  extreme  cases. 

Dr.  William  Hunter,  in  a  paper  "  On  Cellular 
Tissue,"  published  in  1762,  in  the  second  volume 
oT  the  Medical  Observations  and  Inquiries,  after 
stating  that  the  trocar  is  almost  the  only  palliation 
in  the  treatment  of  ovarian  dropsy,  says :  "  It  has 
been  proposed  by  modern  surgeons,  deservedly  of 
the  first  reputation,  to  attempt  a  radical  cure  by 
incision  and  suppuration,  or  by  excision  of  the 
cyst."  In  support  of  his  opinion,  "  that  excision 
can  hardly  be  attempted,"  having  pointed  out  diffi- 
culties during  the  operation,  and  dangers  following 
it,  which  modern  practice  has  overcome,  he  con- 
cludes with  the  following  words,  which  foreshadow 
some  of  the  modifications  in  the  operation,  by 
which  ovariotomy,  once  stigmatised  as  cruel,  bar- 
barous, scarcely  less  than  murder,  has  become  one 
of  the  most  brilliant  triumphs  of  modern  surger)\ 
Hunter  says  :  "  If  it  be  proposed,  indeed,  to  make 
such  a  wound  in  the  belly,  as  will  admiltivo  fingers 
or  so,  and  then  tap  the  bag  and  draiv  it  out,  so  as 
to  bring  its  root  or  peduncle  close  to  tlie  wound  of 
the  belly,  that  the  surgeon  may  cut  it  without  in- 
troducing his  hand,  surely  in  a  case  othenvise  so 
desperate  it  might  be  advisable  to  do  it,  could  we 
beforehand  know  that  the  circumstances  would 
admit  such  treatment."    {Op.  cit.  p.  45). 

Not  many  years'later,  ovariotomy  found  an  en- 
thusiastic advocate  in  Chambon  {Maladies  des 
femmes.  Maladies  chroniques  a  la  cessation  des 
regies,  chap,  xxxix.  Be  Ve.vtirpalion  des  ovaires, 
Paris,  1798).  Adhesions,  he  says,  do  not  gene- 
rally render  ovariotomy  impossible.  They  are 
mostly  found  between  the  tumor  and  the  perito- 
neum, the  broad  ligament,  the  fallopian  tubes  and 
their  fringes,  and  sometimes  the  omentum  and  the 
intestines.  It  is  not  always  possible  to  detcrmme 
the  extent  and  the  nature  of  the  existing  adhesions 
beforehand,  when  the  tumor  is  movable.  When 
the  tumor  is  free,  difficulties  in  the  operation  and 
serious  accidents  will  seldom  be  met  with,  pro- 
vided the  patient  is  not  suflering  from  any  dis- 
crasia  or  is  much  exhausted,  in  which  case  the 
operation  ought  not  to  be  performed.  Adhesions 
with  the  omentum  seldom  interfere  with  the  mo- 
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bility  of  the  tumor,  in  which  case  their  diagnosis 
is  difBcuIt.  The  adherent  border  of  the  omentum 
may  be  removed  without  danger.  Abnormal  con- 
nections between  the  tumor  and  intestines  will  not 
contraindicate  the  operation,  unless  there  is  a 
high  degree  of  inflammation,  by  which  the  adhesion 
has  been  contracted.  In  such  a  case,  the  tumor 
will  be  found  firmly  connected  with  the  intestines, 
and  it  will  be  better  to  abstain  from  the  operation. 
Such  adhesions  are  not  only  very  extensive,  but 
also  very  intricate,  the  tumor  and  the  neighbour- 
ing intestine  forming  almost  one  mass.  If  it  be 
impossible  to  remove  the  diseased  parts:  either  a 
portion  of  the  tumor  must  be  left  behind,  and  a 
protracted  and  dangerous  suppuration  would  be 
the  consequence;  or  a  portion  of  the  adherent 
viscus  must  be  removed,  which  wonld  place  the 
life  of  the  patient  in  jeopardy.  He  thought  that 
all  the  different  varieties  of  ovarian  degeneration 
may  be  extirpated,  provided  none  of  the  above 
contraindications  were  present.  The  same  rules 
apply  also  to  the  dropsy  of  the  tubes.  There  are 
ovarian  tumors  which,  after  having  attained  a 
certain  size,  will  remain  stationary.  This  will  be 
observed  sometimes  in  scirrhus.  Such  cases  should 
not  be  interfered  with.  He  concludes  with  the 
words  :  "  I  am  convinced  that  a  time  will  come 
when  this  operation  will  be  considered  practicable 
in  more  cases  than  I  have  enumerated,  and  that 
the  objections  against  its  performance  will  cease." 

John  Bell  never  performed  ovariotomy,  but  Dr. 
Ephraim  iMcDowell,a  Virginian  practising  in  Ken- 
tucky, who  attended  Bell's  course  of  lectures  in 
Edinburgh  in  1794,  is  said  by  his  biographer.  Dr. 
Gross,  to  have  been  "  enraptured  by  the  eloquence 
of  his  teacher,  and  the  lessons  which  he  imbibed 
were  not  lost  upon  him  after  his  return  to  his 
native  countrj-.  Bell  is  said  to  have  dwelt  with 
peculiar  force  and  pathos  upon  the  hopeless 
character  of  ovarian  tumors  when  left  alone,  and 
of  the  practicability  of  removing  them  by  opera- 
tion. It  is  not  improbable  that  the  young  Ken- 
tuckian,  while  listening  to  the  teaching  of  the  ar- 
dent and  enthusiastic  Scotchman,  determined  in 
his  own  mind  to  extirpate  the  ovaries  of  the  first 
case  that  should  present  itself  to  him  after  his  re- 
turn to  his  native  country.  The  subject  had  evi- 
dently made  a  strong  impression  upon  him,  and 
had  frequently  engaged  his  attention  and  reflec- 
tion. He  had  thoroughly  studied  the  relations  of 
the  pelvic  viscera  in  their  healthy  and  diseased 
conditions,  and  felt  fullj'  persuaded  of  the  prac- 
ticability of  removing  enlarged  ovaries  by  a  large 
incision  through  the  walls  of  the  abdomen." 
(Gross's  Lives  of  eminent  American  Physicians 
and  Surgeons,  pp.  209,  212.) 

Dr.  McDowell  returned  to  Kentucky  in  1 795, 
and  commenced  practice  at  once  ;  but  it  was  not 
until  fourteen  years  afterwards  that  he  was  con- 
sulted, in  1809,  by  a  patient  upon  whom  he  first 
performed  ovariotomy,  and  who  survived  in  good 
health  until  1841,  and  died  after  the  completion 
of  her  seventy-eighth  year. 

In  1808,  one  year  before  Dr.  McDowell's  first 
operation,  D'Escher  {Considcralions  mklicii- 
chirurgicahs  sur  Vhyrnpisie  encystce  des  ovaires. 
T/tise  :  Montpellier,  1808),  suggested  the  removal 
of  diseased  ovaries  through  an  incision  along  the 
external  border  of  the  rectus  muscle.  Existing 
adhesions  should  be  detached  vvith  the  fingers  or, 
if  necessary,  with  a  bistoury  ;  the  tumor  ex- 
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tracted  and  excised  after  the  application  of  a 
ligature  around  the  pedicle.  The  ends  of  the  liga- 
ture were  to  be  brought  out  by  the  wound,  the 
edges  of  which  were  kept  in  close  apposition  bv 
lateral  pads  and  a  bandage  around  the  body. 

McDowell's  case  has  long  been  considered  tlie  first 
case  of  ovariotomy  on  record ;  for  the  operation  of 
L'Aumonier  of  Rouen,  in  1776 — which  had  been 
referred  to  as  one  of  ovariotomy,  and  which  even 
Dr.  Little,  in  his  table  (published  in  1843),  enu- 
merates as  the  first  operation  of  ovariotomy — was 
a  case  of  pelvic  abscess,  which  he  opened  by  an 
incision  through  the  wall  of  the  abdomen  above 
Poupart's  ligament,  six  or  seven  weeks  after  par- 
turition. He  seems  also  to  have  separated  the 
fimbriae  of  the  fallopian  tube  from  the  sac  of  the 
abscess,  and  to  have  removed  the  ovary  without 
any  necessity',  and  without  any  idea  of  ovariotomy. 
His  case  may  be  found  recorded  in  the  Histoire  da 
la  Societe  Royale  de  la  Mededne,  1782,  tom.  v. 
p.  298. 

Another  case,  included  in  some  of  the  tables  of 
ovariotomy  by  Professor  Dzondi,  is  one  in  which 
a  pelvic  tumor  was  cured  by  drawing  out  a  cyst 
through  an  incision  in  the  abdominal  wall  o(  a  hoy 
twelve  years  old. 

Atlee,  however,  communicates  {in  the  A 7nerican 
Journal  of  Medical  Sciences,  vol.  xvii.  1849, 
p.  534)  a  case  which  claims  the  priority  to  that  of 
McDowell  by  more  than  a  century.  It  is  the  case 
of  Dr.  Robert  Houstoiin,  which  may  be  found 
under  the  head,  "  A  dropsy  of  the  left  ovary  of  a 
woman  aged  fifty-three  years,  cured  by  a  large  in- 
cision made  in  the  side  of  the  abdomen,"  in  the 
Philosophical  Transactions  (from  the  j-ear  1719  to 
1 733),  abridged  and  disposed  under  general  heads, 
vol.  vii.  p.  541  (London,  1734).  From  this  case 
it  will  appear  that  ovariotomy  originated  with 
British  surgery  on  British  ground.  Dr.  Robert 
Houstoun  operated,  in  August  1701,  on  a  Mrs. 
Margaret  Miller,  near  Glasgow,  who  since  her 
last  confinement,  thirteen  years  before,  when 
twenty-three  years  of  age,  sufi"ered  from  ovarian 
dropsy.  The  tumor  had  grown  to  a  monstrous 
bulk  ;  she  was  much  wasted,  had  great  difficulty 
in  breathing,  want  of  appetite  and  sleep,  and  bed- 
sores from  long  confinement.  This  case  is  in  many 
respects  a  very  curious  one,  and  the  operator's  own 
words  are  worthy  of  record.  He  says  :  "  After 
having  obtained  the  patient's  consent  that,  in  order 
eff"ectually  to  relieve  her,  I  must  lay  open  a  great 
part  of  her  belly,  and  remove  the  cause  of  all  that 
swelling  ....  I  prepared  without  loss  of  time 
what  the  place  would  allow,  and  with  an  impos- 
thume  lancet  laid  open  about  an  inch;  but  finding 
nothing  issue,  I  enlarged  it  two  inches;  but 
even  then  nothing  came  forward  but  a  little  thin 
yellowish  serum,  so  I  ventured  to  lay  open  two 
inches  more.  I  was  not  a  little  startled,  after  so 
large  an  aperture,  to  find  it  stopped  only  by  a  glu- 
tinous substance.  All  my  difficulty  was  to  remove 
it.  I  tried  my  probe — I  endeavoured  with  my 
fingers,  but  all  was  in  vain;  it  was  so  slippery  that 
it  eluded  every  touch  and  the  strongest  hold  that 
I  could  take.  I  wanted  in  this  place  almost  every 
thing  necessary,  but  bethought  myself  of  a  very 
odd  instrument,  but  as  good  as  the  best,  because  it 
answered  the  end  proposed.  1  took  a  strong  fir- 
splinter,  wrapped  some  loose  lint  about  the  end  of 
it,  and  thrust  it  into  the  wound;  and  by  turning 
and  winding  it,  I  drew  out  about  two  yards  in 
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length  of  a  substance  thicker  than  any  jelly,  or 
rather  like  glue  that  is  fresh-made  and  hung  out 
to  dry ;  the  breadth  of  it  was  above  ten  inches. 
This  was  followed  by  nine  full  quarts  of  such 
matter  as  I  have  met  with  in  steatomatous  and 
atheromatous  tumors,  with  several  hydatids  of 
various  sizes,  containing  a  yellow  serum,  the  least 
of  them  bigger  than  an  orange,  with  several  large 
pieces  of  membranes,  which  seemed  to  be  parts  of 
the  distended  ovary.    Then  I  squeezed  out  all  I 
could,  and  stitched  up  the  wound  m  three  places, 
almost  equidistant.    The  lower  part  of  the  wound 
was  kept  open  b^  a  small  tent.     Some  serosity 
discharged  from  it  for  four  or  five  days.  The 
wound  was  covered  in  its  whole  length  with  a 
pledget  spread  with  some  home-made  balsam,  over 
that  several  compresses  dipped  in  warm  brandy, 
then  several  towels:  all  these  dressings  were  fas 
tened  by  swathing  her  round  the  body.    An  ano- 
dyne was  given  several  times  a  day.    The  next 
morning  the  patient  was  found  much  refreshed  by 
a  good  night's  rest,  the  first  she  enjoyed  for  the 
three  months  past.    After  three  weeks  she  was 
able  to  sit  outdoors,  wrapped  up  ni  blankets, 
superintending  her  farm-labourers.  She  recovered, 
and  lived  in  perfect  health  from  that  time  till 
October  1717,  when  slie  died  after  ten  days' 

illness."  .  ^  tt 

Although  this  isolated  case  of  Dr.  Houstoun 
undoubtedly   strengthens  the  claim  of  British 
surgery  to  the  honour  of  originally  practising 
ovariotomy,  it  will  hardly  deprive  Dr.  McDowell  of 
his  undeniable  merit  of  having  been  the  first  who, 
guided  by  scientific  principles,  enriched  modern 
surgery  with  the  operation.    He  followed  up  his 
first  case  by  others.    He  performed  the  operation 
thirteen  times  altogether  between  1809  and  his 
death  in  1830.    The  precise  number  of  deaths 
cannot  be  ascertained,  but  of  eight  cures  there  can 
be  no  doubt.    McDowell's  successes  were  followed 
up  by  other  American  surgeons.     In  1822  Mr. 
Smith,  of  Connecticut,  performed  a  successful 
operation.  He  removed  a  cyst  containing  six  pints 
of  fluid,  through  an  incision  five  inches  long.  He 
broke  down  extensive  adhesions  between  the 
tumor  and  the  abdominal  wall  and  the  omentum. 
The  wound  was  united  by  means  of  adhesive 
plaster  and  roller.    No  unfavourable  symptom  oc- 
curred until  the  separation  of  the  ligature,  when 
an  abscess  formed,  which  had  to  be  opened.  The 
patient,  twenty-three  years  of  age,  was  able  to  walk 
after  three  weeks,  and  speedily  recovered.  (Case  oi 
ovarian  dropsy  successfully  removed  by  a  surgical 
operation.      Edinhurgl    Medical   and  Surgical 
Journal,   1822  ;   and   American   Medical  Re 
corder,  Philadelphia,  vol.  v.  1822,  No.  7.) 

In  another  case  Smith  was  unable  to  complete  the 
operation  on  account  of  extensive  adhesions.  He 
emptied  the  cyst,  and  the  patient  recovered.  But 
the  cyst  filled  again.  (Merf.  and  Surg.  Memoirs. 
p.  231.) 

In  1823  G.  Smith  removed  an  ovarian  tumor 
from  a  negro  woman,  through  an  incision  extending 
fiom  the  umbilicus  to  the  os  pubis,  after  previously 
having  emptied  the  contents  of  the  cyst.  The 
peduncle  was  secured  by  a  ligature.  The  patient 
recovered  within  twenty-five  days.  {North  Ame- 
rican Medical  and  Surgical  Journal,  January, 
1826.) 

Lizars  of  Edinburgh  was  the  first  to  attempt 
ovariotomy  in  this  country.    He  performed  two 


operations  in  1825,  of  which  the  first  was  suc- 
cessful, the  second  fatal  in  fifty-six  hours.  He 
opened  the  abdomen  on  two  other  occasions,  but 
only  to  prove  errors  of  diagnosis.  Both  patients 
recovered. 

The  first  attempt  to  perform  ovariotomy  in 
London  was  made  by  Dr.  Granville  in  1827,  who 
operated  in  two  cases.  In  one  the  operation  was 
abandoned  on  account  of  the  extent  of  the  adhe- 
sions; the  woman  recovered.  In  the  other  case 
a  fibrous  tumor  of  the  uterus,  weighing  eight 
pounds,  was  removed;  but  the  patient  died  on  the 
third  day. 

The  ill-success  of  Mr.  Lizars  and  Dr.  Granville, 
who  both  operated  by  the  long  incision,  brought 
discredit  upon  the  operation  ;  and  it  was  not  until 
1836,  nine  years  after  Dr.  Granville's  failures, 
that  a  provincial  surgeon,  Mr.  Jeaffreson  of  Fram- 
lingham,  acted  upon  the  suggestion  of  William 
Hunter,  and  performed  ovariotomy  by  the  small 
incision  for  the  first  time  in  Great  Britain.  A 
bilocular  cyst  was  removed  through  an  opening 
only  an  inch  and  a  half  long.  The  patient  was 
alive  in  18.59,  was  fifty-six  years  of  age,  and  had 
given  birth  to  one  boy  and  three  girls  after  the 
operation. 

In  the  same  year  (1836)  another  provincial 
surgeon,  Mr.5King  of  Saxmundham,  successfully 
removed  an  ovarian  cyst  through  an  incision  only 
three  inches  long;  and  Mr.  West,  of  Tonbridge, 
also  had  a  successful  case,  the  incision  being  only 
two  inches  long.  In  1838  Mr.  Crisp,  of  Harleston, 
in  Suffolk,  removed  a  multilocular  cyst  through  an 
incision  only  one  inch  long.  The  patient  lived 
fifteen  years  after  the  operation,  and  enjoyed  good 
health. 

In  1839  Mr.  West,  of  Tonbridge,  had  a  second 
successful  case ;  a  single cyst,which  contained  twenty- 
two  pints  of  fluid,  having  been  removed  by  the  short 
incision.  Mr.  West  also  had  an  unsuccessful  case 
of  completed  ovariotomy,  and  one  in  which  thead- 
hesions  prevented  the  completion  of  the  operation. 
In  the  same  year  the  first  attempt  to  perform 
ovariotomy  in  a  London  Hospital,  of  which  the 
writer  has  been  able  to  find  any  record,  was  made 
at  Guy's,  by  Mr.  Morgan  ;  a  small  incision  was 
made,  adhesions  were  found,  the  tumor  was  not 
removed,  and  the  patient  died  in  twenty-four 

hours.  , 

In  1840  Mr.  Benjamin  Phillips  operated  at  the 
Marylebone  Infirmary,  and  completed  the  opera- 
tion for  the  first  time  in  London  ;  but  the  result 
was  unsuccessful. 

In  1842  Dr.  Clay,  of  Manchester,  commenced 
his  series  of  operations,  performing  ovariotomy 
four  times,  and  in  three  out  of  the  four  with  suc- 
cess.   In  1843  he  also  operated  four  times,  twice 
successfully.  In  1 843  Mr.  Aston  Key  removed  both 
ovaries  from  a  patient  in  Guy's  Hospital.  His 
incision  extended  from  the  ensiform  cartilage  to  the 
pubes,  and  death  followed  on  the  fourth  day. 
Later  in  the  same  year,  Mr.  Bransby  Cooper 
operated  in  the  same  hospital  by  the  long  incision, 
and  removed  a  large  multilocular  cyst,  but  the 
patient  died  on  the  seventh  day.  ,.;„f„,v,Tr 
So  that  twenty-five  years  ago,  '^lil'<J"K''''^'°t^y 
had  been  perfonued  with  very  quahhcd  success  m 
one  case  in  Scotland,  and  in  at  least  ten  cases  with 
om^kte  success  by  surgeons  in  JXllv'in'Lon 
it  had  never  been  performed  successfullyn  Lon- 
rlnn.    It  was  the  good  fortune  of  Mr.  W  alne  to 


perform  the  first  successful  operation  in  London  in 
November  1842;  and  he  had  two  other  successful 
cases  in  May  and  September  1843.  In  that  year 
and  in  1844,  Dr.  Frederic  Bird  had  three  and  Mr. 
Lane  two  successful  cases.  Mr.  Lane's  first 
patient  is  now  (18(57)  still  alive  and  has  had  seven 
children.  In  1843  and  1845,  Mr.  Southam,  of 
Salford,  and  in  1 845  Mr.  Dickson,  of  Shrewsbury, 
published  successful  cases.  In  1846  Mr.  H.  E. 
Burd  had  a  case  which  is  published  in  the  thirtieth 
nnd  thirty-second  volumes  of  the  Medico- Chimr- 
ffical  Transaclions,  the  patient  having  recovered 
and  had  a  child  two  years  after  the  operation. 

In  the  same  year  Mr.  Solly  assisted  materially 
in  the  progress  of  ovariotomj',  by  pointing  out  one 
of  the  causes  of  danger  and  the  means  of  avoid- 
ing it  ;  taking  advantage  of  an  unsuccessful  case 
■which  occurred  in  his  practice  in  St.  Thomas's 
Hospital,  to  teach  his  pupils  and  professional 
brethren,  that  retraction  of  the  pedicle  behind  the 
ligature  is  very  likely  to  occur,  and  to  lead  to  fatal 
haemorrhage,  unless  prevented  by  great  care.  His 
clinical  lecture,  published  in  the  Medical  Gazette 
in  1846,  contains  a  masterly  review  of  the  argu- 
ments for  and  against  the  operation,  which  must 
have  had  considerable  effect  upon  the  mind  of  the 
profession  at  the  time. 

The  year  1846  is  also  noteworthy  in  the  history 
of  ovariotomj',  as  in  that  year  Mr.  Csesar  Hawkins 
performed  the  operation  successfully  in  St.  George's 
Hospital,  this  being  the  first  successful  operation  in 
any  of  our  metropolitan  hospitals.  But  Mr.  Haw- 
Kins  did  not  repeat  the  operation,  and  his  example 
was  not  followed  by  others  for  several  years  ;  Dr. 
F.  Bird  and  Mr.  Lane  being  the  only  operators  in 
London,  except  Dr.  Protheroe  Smith,  who  had  a 
successful  case,  although  Dr.  Clay  continued  his 
operations  at  Manchester,  and  successful  cases  were 
recorded  by  Dr.  Elkington  of  Birmingham,  and 
by  Mr.  Crouch  in  1849,  and  by  Mr.  Cornish  of 
Taunton,  and  Mr.  Day  of  "Walsall,  in  1850. 

In  1850  Mr.  Duffin  inaugurated  a  new  era  in 
ovariotomy,  by  pointing  out  the  danger  of  leaving 
the  tied  end  of  the  pedicle  to  decompose  within  the 
peritoneal  cavity,  and  by  insisting  upon  the  im- 
portance uf  keeping  the  strangulated  stump  outside. 
He  acted  up  to  this  principle  in  a  case  which  was 
published  in  the  thirty-fourth  volume  of  the 
Medico-Chiritrgical  Transactions.  On  the  r2th  of 
November  of  the  same  year,  a  memorable  discus- 
sion took  place  in  the  Medico-Chirurgical  Society 
after  Mr.  Duffin's  case  and  Dr.  Robert  Lee's'table 
of  cases  of  ovariotomy  had  been  read  ;  which  led 
to  the  common  belief,  not  yet  overcome,  that  we 
have  no  means  of  determining  whether  an  ovarian 
tumor  can  or  cannot  be  removed  without  the  pre- 
lude of  an  exploratory  incision.  The  debate  was 
closed  by  Mr.  Lawrence,  one  of  the  oldest,  ablest, 
and  most  experienced  Fellows  of  the  Society,  pro- 
posing the  question  :  "  Whether  the  attempts  at 
treating  diseased  ovaries  by  surgical  operation  can 
be  encouraged  and  continued  without  danger  to  the 
character  of  the  profession  ?  "  No  wonder  that 
this  discussion  acted  most  unfavourably  on  the 
progress  of  ovariotomy. 

Meanwhile  Dr.  Clay  continued  to  operate  at 
Manclicster,  but  as  his  cases  were  not  brought 
before  any  influential  society,  and  only  about  twenty 
were  published  in  detail,  and  as  his  operations 
were  not  performed  in  an  hospital,  his  example  led 
only  very  few  surgeons  to  follow  him ;  while  his 
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adherence  to  the  long  incision  maintained  the 
dread  with  which  the  operation  was  regarded  both 
by  the  profession  and  the  public,  long  after  chloro- 
form had  done  so  much  to  lighten  apprehension,  to 
abolish  pain,  and  to  lessen  shock.  Here  and 
there  an  occasional  case  was  recorded.  Mr.  Beale, 
of  Halesworth,  had  a  successful  case  by  the 
small  incision  a  fortnight  after  the  above-men- 
tioned memorable  debate  ;  but  Dr.  F.  Bird 
himself  either  ceased  to  operate  or  to  report 
his  cases.  In  1852  Dr.  Tanner  had  a  suc- 
cessful case,  and  a  second  in  1853.  In  the  same 
year  (1853),  Mr.  Borlase  Childsand  Mr.  Erichsen 
had  each  one  successful  case.  In  1855  Mr. 
Garrard  of  Halesworth  had  another,  and  in  1857, 
Mr.  Humphrey  of  Cambridge  and  Mr.  Hunt  of 
Ashton-under-Lyne  had  each  a  successful  case. 
Between  his  first  case  in  1852  and  1856,  Mr. 
Baker  Brown  operated  on  nine  cases;  but  his  re- 
sults were  so  disastrous,  seven  of  nine  patients 
having  died,  that  the  operation  fell  into  still  greater 
discredit,  and  an  influential  reviewer  wrote,  that 
"  though  it  may  excite  the  astonishment  of  the 
vulgar,  it  calls  neither  for  the  knowledge  of  the 
anatomist  nor  the  skill  of  the  surgeon,"  and  that 
whenever  an  operation  was  performed  "  so  fearful 
in  its  nature,  often  so  immediately  fatal  in  its  re- 
sults, a  fundamental  principle  of  medical  morality 
is  outraged."  In  some  of  the  most  recent  surgical 
works  the  operation  was  not  even  alluded  to  ;  in 
the  best  works  on  diseases  of  women  it  was  con- 
demned. No  successful  case  had  occurred  in 
Scotland  since  Mr.  Lizars's  partial  success  in  1 825. 
Ovariotomy  had  only  once  been  performed  in 
Ireland.  In  London,  Mr.  Walne,  Mr.  Lane,  and 
Dr.  F.  Bird  had  either  ceased  to  operate  or  to 
publish  their  cases,  Mr.  Baker  Brown  had  not 
operated  for  more  than  two  years,  and  Mr.  Caesar 
Hawkins's  was  still,  after  twelve  years,  the  only 
successful  operation  which  had  been  performed  in 
any  of  our  large  metropolitan  hospitals. 

But  with  the  year  1858  a  new  era  began  for 
this  operation.  The  writer,  on  his  return  from  the 
East  after  the  Crimean  war,  resuming  his  duties  as 
surgeon  to  the  Samaritan  Hospital,  became  strongly 
impressed  by  the  miserable  end  of  some  patients 
who  died  worn  out  by  the  ordinary  progress  of  the 
disease,  by  the  inutility  of  palliative  treatment, 
and  by  the  danger  of  iodine  injections.  This  led 
him,  in  December  18S7,after  carefully  considering 
the  evidence  adduced  for  and  against  ovariotomy,  to 
put  the  operation  to  the  test  of  personal  experience, 
pledging  himself  to  make  the  results  fully  known  to 
the  profession.  His  first  attempt  was  not  en- 
couraging. Finding  the  intestines  in  front  of  the 
tumor,  he  was  induced  to  close  the  wound  without 
proceeding  further,  on  the  representation  that  the 
tumor  could  not  be  ovarian.  The  patient  re- 
covered well,  but  died.four  months  afterwards,  from 
spontaneous  rupture  of  a  cyst  into  the  peritoneal 
cavity,  and  he  had  the  mortification  to  find  that 
the  tumor  might  have  been  easily  removed. 

Tiie  three  following  cases  were  successful  ;  the 
first  was  in  February  1858.  The  tumor  was  ex- 
hibited at  the  Pathological  Society  ;  the  case  was 
fully  reported  in  the  Medical  Times,  and  more 
than  one  writer  has  traced  to  that  case  the  com- 
mencement of  what  has  been  termed  on  the  conti- 
nent "  the  revival  of  ovariotomy  in  England." 
The  fifth  case,  or  fourth  case  of  completed  ovari- 
otomy, was  fatal.    These  five  cases  were  brought 
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before  the  Royal  Medical  and  Chirurgical  Society 
in  February  1859. 

Mr.  Hutchinson  was  the  first  to  follow  up 
ovariotomy  in  18.58.  He  had  two  successful  cases 
in  that  year,  and  he  assisted  very  materially  in 
the  progress  of  the  operation  by  making  his  cases 
well  known,  and  by  the  introduction  of  the  clamp 
as  a  ready  means  of  securing  the  pedicle,  and  of 
fixing  it  on  the  abdominal  wall.  Mr.  Baker  Brown, 
after  an  interval  of  more  than  four  years  since  his 
second  and  last  successful  case,  recommenced  opera- 
ting, and  had  two  successful  cases  in  1858,  and 
two'in  1859  ;  but  six  fatal  cases  in' the  practice  of 
the  same  operator,  in  1869,  somewhat  retarded 
the  progress  of  ovariotomy  in  the  favourable 
opinion  of  the  profession. 

Between  his  first  case  in  February  1 858,  and 
March  1867,  the  writer  has  completed  the  opera- 
tion of  ovariotomy  in  200  cases.  He  has  also 
commenced  the  operation  but  has  not  completed  it, 
or  has  made  simple  exploratory  incisions  in  cases 
of  doubtful  diagnosis,  in  eighteen  other  eases.  In 
seven  cases  he  has  removed  both  ovaries  ;  four  of 
the  patients  recovered.  In  two  cases  he  has  ex- 
tirpated the  second  ovary  of  a  patient.  One  had 
ovariotomy  performed  eight  months  previously  by 
another  surgeon.  Death  followed  on  the  seventh 
day.  In  the  other  case  he  successfully  removed 
the  right  ovary,  eighteen  months  after  having  re- 
moved the  left.  In  one  case  the  patient  \yas 
pregnant,  and  the  child  was  delivered  by  ceesarian 
section  after  removing  the  ovarian  tumor.  The 
mother  is  still  alive  and  in  excellent  health. 

In  the  following  table  the  number  of  these 
cases  with  the  results  are  given  in  each  year  : — 


Completed 
ovariotomies 

Incomplete 
operations 

Exploratory 
incisions 

Year 

Recoveries 

Fatal 

Recoveries 

Fatal 

Recoveries 

Fatal 

1857 
1858 
1859 
1860 
1861 
1862 
1K63 
1864 
1865 
1866 
1367  up 
to  March 

3 
6 
4 
6 
16 
18 
25 
26 
31 
3 

5 
2 
5 
5 

13 
9 
8 

14 
1 

1 

1 
1 

2 
1 

1 
1 

2 

I 
1 

1 
1 

2 

1 
1 

138 

63 

6 

4 

6 

2 

Total  -. 
Number  J 

200 

10 

8 

218 

The  per-ccntage  of  mortality  may  be  seen  in  the 
annexed  table  : — 


Completed  ovariotomies  .  200 
Incomplete  operations  .  10 
Exploratory  incisions  .    .  8 


Mortality 
Reco.  Died,  pr.cnt. 
138   G2  31 
4 
2 


6 
6 


40 


was  performed  twice  on  the  same  patient,  are  not 
included  in  this  table. 

It  is  worthy  of  notice  that  increasing  experience 
has  been  accompanied  by  diminishing  mortality.  A 
Of  the  first  100  patients,  66  recovered  and  34 
died.    Of  the  second  100,  72  recovered  and  28 
died. 

Since  1858  many  other  surgeons  have  operated 
ith  more  or  less  success  in  London  and  the 
provinces,  as  well  as  in  Scotland  and  Ireland. 
Lately  Dr.  Mackinnon  in  New  Zealand,  and  Dr. 
Tracy,  of  Melbourne,  have  become  the  pioneers  of 
ovariotomy  at  the  antipodes.  In  America,  Atlee, 
Peaslee,  and  others  have  performed  a  number  of 
successful  operations. 

In  France  this  operation  has  made  but  tardy 
progress,  notwithstanding  Cazeaux's  spirited  and 
energetic  advocacy  at  a  meeting  of  the  Academie 
de  Medecine  in  1856,  and  the  writings  of  Charles 
Bernard  {Archives  Generales  de  Medecine,  1856) 
and  Jules  Worms  {Gazelle  Hebdom.  1860). 

In  1862  M.  Ne'laton  came  to  England,  and 
witnessed  several  operations.    On  his  return  to 
Paris  he  operated  himself  and  published  a  classical 
lecture,  and  from  this  time  we  maj'  date  the 
progress  of  ovariotomy  in  France  ;  although  the 
operation  had  been  performed  before  Ne'laton's 
visit  in  England,  by   Woyerkosky  in  1844, 
Vaullegeard  in    1847,  Maisonneuve  in  1829, 
Hugott,    1838,    Boinet,   Richard,    Jobert  de 
Lamballe,  and  Demarquay.    Ne'laton  performed 
his  first  operation  in  June  1862.    Koeberle,  of 
Strasbourg,  has  been  his  most  successful  compatriot 
but  the  operation  has  been  performed  by  many 
French  surgeons  in  Paris  and  the  provinces.  In 
Germany  ovariotomy  has  been  almost  as  unpopular 
as  in  France.    Dieffenbach  expressed  himself  dis- 
paragingly, and  his  contemporaries  accepted  the 
verdict.     Crysman's  and  Dzondi's  unfavourable 
results  in  1819-21,  brought  the  operation  in  still 
greater  discredit.    Dieffenbach,  however,  notwith- 
standing his  former  condemnation,  operated  in 
1826  on  a  woman  forty-four  years  of  age.  He 
made  the  incision  in  the  linea  alba,  and  extirpated 
a  large  ovarian  tumor.    He  met  with  great  diffi- 
culty in  arresting  the  htemorrhage,  but  his  opera- 
tion was  crowned  with  success.    Martini,  Ritter, 
and  others  followed  Dieffenbach's  example,  but 
with  so  little  success  that,  during  the  period  from 
1826  to  1850,  only  three  recoveries  were  achieved 
in  twenty  operations,  and  of  eight  incompleted 
operations  five  proved  fatal.  The  most  accomplished 
surgeons  tried  to  redeem  the  reputation  of  ova- 
riotomy, but  when  men  like  Langenbeck,  Kiwisch, 
lieyfelder,  Schuh,  Siebold,  and  Scanzoni  failed,  it 
is  iiot  surprising  that  for  several  years  the  ope- 
ration ceased  to  be  practised.    It  is  principally 
since  1862,  after  German  surgeons  had  witnessed 
and  studied  the  modifications  and  improvements  m 
ovariotomy  of  their  English  brethren,  and  on  their 
return  operated  with  better  success,  that  ovariotomy 
is  finding  its  place  among  legitimate  operations. 

The  number  of  cases  and  monographs  on  this 
subject  published  in  difTerent  European  languages 
spread  the  knowledge  of  the  success  of  ovariotomy, 
and  in  rapid  succession  we  hear  of  cases  operated 


Total  number  of  operations  218    150    68  31-19 
The  two  cases  alluded  to  above  where  ovariotomy 


upon  with  varying  success  in  all  parts  of  Europe. 
The  first  ovariotomy  in  Portugal  was  performed 
on  February  7,  1866,  at  Lisbon  by  Dr.  Antonio 
Barbosa.    The  patient  died  on  the  seventh  day. 
Although  in  the  present  article  we  are  restricted 
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to  a  consideration  of  the  operation  for  the  removal 
iif  one  or  both  ovaries,  it  appears  desirable  (in 
order  that  we  may  properly  determine  in  what 
cases  of  diseased  ovaries  their  removal  can  be 
justifiable  or  necessary)  to  briefly  consider  other 
methods  of  treatment  which  may  be  resorted  to 
when  ovarian  cysts  or  tumours  have  attained  so 
large  a  size  that  the  comfort  and  general  health  of 
the  patient  is  seriously  interfered  with,  and  where 
ordinary  medical  or  palliative  treatment  has 
proved  of  little  avail.  In  such  cases  the  average 
duration  of  life  certainly  does  not  exceed  two 
years,  and  these  years  are  generally  a  period  of 
great  discomfort,  possibly  of  extreme  and  hopeless 
sutfering.  Those  cases  in  which,  under  expectant 
treatment  or  after  repeated  tappings,  life  has  been 
prolonged  for  many  years,  are  rare  exceptions  to 
the  above  rule.  Given  their  due  weight  they  lead 
to  some  important  practical  conclusions,  which 
may  be  summed  up  as  follows  : — 

I.  So  long  as  an  ovarian  tumor  does  not  ma- 
terially interfere  with  the  appeai'ance,  prospects, 
or  comfort  of  the  patient  ;  so  long  as  no  injurious 
pressure  is  exercised  by  it  on  the  organs  of  the 
pelvis,  abdomen,  and  chest  ;  so  long  as  heart  and 
lungs,  digestive  organs,  kidneys,  bladder,  and 
lectum  perform  their  functions  without  much 
disturbance  ;  so  long  as  there  is  no  great  emacia- 
tion, no  very  wearying  pain,  no  distressing  dif- 
ficulty in  locomotion  ;  or  so  long  as  any  such 
injurious  influence  can  be  counteracted  by 
ordinary  medical  care,  the  patient  should  be  left 
to  that  care,  undisturbed  by  any  surgical  treatment. 

II.  All  specific  medical  treatment,  by  iodine  or 
bromine,  or  mercury,  or  lime,  or  potass,  or  by 
diuretics  or  other  medicines  used  with  a  hope  of 
checlving  the  growth  of  ovarian  cysts  and  tumors, 
or  of  leading  to  absorption  of  the  fluid  they 
contain,  having  been  proved  by  ample  experience 
to  be  absolutely  worthless,  no  medical  treatment 
should  be  adopted  which  can  possibly  injure  the 
general  health  of  a  patient,  or  place  her  in  a  less 
favourable  position  than  she  otherwise  would  be 
for  such  surgical  treatment  as  may  ultimately 
be  called  for. 

I.  III.  When,  however,  an  ovarian  tumor  deforms 
a  patient,  or  materially  impedes  locomotion,  or  in- 
terferes with  the  free  action  of  heart  or  lungs,  or 
obstructs  the  circulation  through  the  large  veins 
in  the  abdomen,  or  causes  more  or  less  constant 
and  distressing  pain,  loss  of  rest,  or  emaciation,  or 
leads  to  derangements  of  the  digestive  organs,  or 
makes  injurious  pressure  on  the  contents  of  the 
pelvi.-',  surgical  aid  is  required. 

IV.  The  nature  and  connections  of  the  tumor 
must  guide  us  in  our  selection  of  one  or  the  other 
of  the  following  methods  : — 

1.  Simple  tapping  through  the  abdominal  walls. 

2.  Simple  tapping  through  the  vagina. 

3.  Simple  tapping  through  the  rectum. 

4.  Tapping  followed  by  pressure. 

a.  Tapping  and  the  formation  of  a  permanent 
subcutaneous  opening  in  the  cyst- wall. 

6.  Tapping  and  the  formation  of  a  permanent 
opening  through  the  skin,  vagina,  or  rectum. 

7.  Incision. 

8.  Tapping  followed  by  injection  of  iodine. 

9.  Ovariiitomy. 

1.  Tappiny  throicyh  the  abdominal  wall  is  in- 
dicated when  a  cyst  situated  in  the  abdomen  is 
large  and  single,  or  when  there  is  more  than 
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one  large  cyst  It  is  useless  when  the  tumor  is 
composed  of  a  number  of  small  cysts,  or  of  semi- 
solid structure.  In  single  thin-walled  cysts,  which 
contain  a  clear,  limpid  fluid  of  low  specific  gravity, 
simple  tapping  may  effect  a  radical  cure.  In 
cases  where  the  cyst-wall  is  thick,  and  the  con- 
tents viscid  or  gelatinous,  growth  of  the  cyst  and 
reproduction  of  fluid  is  the  rule. 

Tapping  is  by  no  means  free  from  danger. 
Fatal  haemorrhage  has  followed  it,  either  from 
puncture  of  some  vessel  in  the  abdominal  wall  or 
in  the  cyst  ;  and  a  low  form  of  suppurative 
inflammation  of  the  lining  membrane  of  the  cyst 
is  far  from  uncommon,  when  precautions  are  not 
taken  to  prevent  the  entrance  of  air  into  the  cyst. 
Wounding  of  a  vessel  in  the  abdominal  wall  is 
most  likely  to  be  avoided  by  making  the  puncture 
in  the  linea  alba,  but  even  in  this  situation  death 
has  followed  puncture  of  a  dilated  vein.  Should 
a  flow  of  blood  follow  the  withdrawal  of  the 
canula,  the  safest  plan  is  to  make  an  incision 
through  the  puncture,  and  for  an  inch  above  and 
below  it,  so  that  the  bleeding  vessel  maj"-  be  seen 
and  tied,  or  compressed  by  a  needle.  If  the 
vessel  be  on  the  wall  of  an  adhering  cyst,  it  may 
be  tied  ;  but  if  the  cyst  have  collapsed  and  bleeding 
should  continue  into  the  abdominal  cavit}',  im- 
mediate ovariotomy  would  probably  be  the  best 
treatment. 

Entrance  of  air  into  the  cavity  of  a  cyst,  and 
consequent  inflammation  of  its  lining  membrane, 
may  be  obviated  by  the  use  of  the  syphon-trocar 
introduced  by  Mr.  Thompson,  of  Westerham,  and 
modified  by  the  writer.  It  is  introduced  like  an 
ordinary  trocar,  after  a  lancet-puncture  through 
the  skin.  The  piston  or  hollow  tube  is  .then 
withdrawn,  and  the  fluid  passes  through  the 
canula  and  tube  without  noise  or  exposure  of  the 
patient,  who  lies  upon  her  side  in  bed.  In  this 
position  no  bandaging  or  pressure  is  necessary, 
as  when  the  patient  is  seated  in  a  chair.  The  tube- 
end  of  the  canula  should  always  be  held  at  a 
higher  level  than  the  end  within  the  cyst,  as  air, 
though  readily  passing  upwards  along  a  tube  into 
a  cavity  from  which  fluid  is  escaping,  will  not 
pass  downwards  except  under  the  influence  of 
suction.  As  the  contracting  cyst  may  be  ver^' 
easily  detached  from  the  canula,  and  ovarian  fluid 
might  then  pass  into  the  peritoneal  cavit}',  the 
cyst  should  always  be  allowed  to  empty  itself 
without  any  disturbance  of  the  abdominal  parietes 
by  kneading  or  pressure.  When  the  cyst  appears 
to  be  empty,  the  patient  should  turn  on  her  back, 
so  that  any  fluid  may  gravitate  away  from  the 
opening  in  the  cyst-wall.  The  canula  may  then 
be  withdrawn  with  one  hand,  while  the  abdominal 
wall  is  so  grasped  with  the  other,  that  no  air  can 
enter  as  the  canula  escapes.  The  puncture  is  then 
to  be  carefully  closed  by  means  of  a  hare-lip  or 
"  safety-pin,"  and  twisted  suture.  This  efl^ectually 
prevents  both  oozing  of  fluid  and  entrance  of  air. 

2.  Tapping  through  the  vagina  is  much  more 
liable  to  be  followed  by  cyst  inflammation  than  ia 
tapping  through  the  abdominal  wall,  because  it  is 
not  easy  to  prevent  entrance  of  air.  It  should 
always  be  attempted  by  attention  to  the  level  of 
the  canula  ;  but  it  seldom  succeeds,  Indeed  the 
object  of  selecting  the  vagina  as  the  site  of  tapping 
has  generally  been  to  do  nune  than  simply  empty 
a  cyst,  and  with  the  hope  that  the  fluid  may 
escape  by  the  depending  opening  as  fast  as  it  is 
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secreted,  and  the  cyst  gradually  collapse  and 
close.    This  hope  is  seldom  realised.    As  a  rule, 
air  enters  the  cyst,  the  opening  closes,  the  fluid 
remaining  in  the  cyst,  or  that  re-secreted,  putrifies  ; 
suppurative  inflammation  of  the  lining  membrane 
comes  on,  and  all  this  is  accompanied  by  a  low 
form  of  exhaustive  fever  or  pyajtnia,  which  is  only 
relieved  by  making  and  maintaining  a  free  opening. 
The  frequency  of  tliese  consequences  should  make 
tapping  through  the  vagina  an  exceptional  practice  ; 
but  it  is  to  be  recommended  in  cases  where  an 
ovarian  cyst  is  bound  down  in  the  pelvis  by 
adiiesions,  and  its  pressure  on  the  bladder  or 
rectum  must  be  relieved.     In  such  cases  the 
puncture  should  be  made  where  the  fluctuation  is 
most  evident,  and  as  near  the  median  line  as 
possible.     The  canula  or  an  elastic  catheter 
may  be  left  in  the  cyst,  and  the  safest  plan  is 
either  to  introduce  a  wire-seton  or  a  drainage-tube 
through  part  of  the  cyst  and  fasten  it  in  the 
vagina,  or  to  make  an  incision  as  the  canula  is 
withdrawn  and  keep  the  opening  patent  by  a 
pledget  of  iodised  lint,  in  order  to  permit  free 
escape  of  any  fluid  as  fast  as  it  is  secreted. 

3.  Tapping  ihrough  ilie  rectum  has  some  ad- 
vantages over  tapping  through  the  vagina.  There 
is  no  constant  discharge  of  ofl:ensive  fluid;  for  any 
ovarian  fluid  which  enters  the  rectum  is  retamed, 
just  as  a  liquid  motion  is  retained,  by  the 
sphincter  ani,  and  it  is  discharged  when  the 
patient  pleases.  But  a  dysenteric  tenesmus  has 
been  occasionally  observed,  which  has  proved 
very  distressing,  and  fatal  inflammation  has  followed 
entrance  of  fcecal  gases  into  the  cyst.  It  is  but  a 
choice  of  evils,  and  the  surgeon  must  be  guided 
by  the  situation  and  progress  of  the  cyst  in  each 
case. 

4.  Pressure  after  tapping  is  probably  useless. 
It  has  been  supposed,  in  some  cases,  where  simple 
tapping  has  been  followed  by  a  radical  cure,  that 
the  cure  was  due  to  the  pressure.  But  this  was 
from  ignorance  ot  the  fact,  that  single,  thin- walled 
cysts,  with  limpid  contents,  frequently  collapse 
after  simple  tapping,  and  do  not  refill. 

5.  Tapping  and  the  formation  of  a  permanent 
subcutaneous  opening  in  the  cyst-viaU. — It  has  been 
proposed  to  empty^a  cyst  by  tapping,  and  then  to 
make  a  crucial  incision  in  its  wall,  or  to  cut  away 
a  piece  of  the  wall,  in  order  that  the  ovarian  fluid 
might  enter  the  peritoneal  cavity  and  be  absorbed 
as  fast  as  it  is  formed.    Both  these  plans  have 


been  tried,  and  each  with  success, 


ui.-*      '  case. 

But  it  is  a  most  hazardous  proceeding,  for  we 
learn  from  cases  in  which  ovarian  fluid  enters  the 
peritoneal  cavity  in  consequence  of  accidental  or 
spontaneous  rupture  of  the  cyst,  that,  although  in 
some  rare  exceptions  a  radical  cure  has  followed, 
fatal  peritonitis  is  the  ordinary  result. 

6.  Tapping  and  formation  of  a  permanent  open- 
ing through  the  skin,  vagina,  or  rectum. — A  perma- 
nent ovarian  fistula  has  sometimes  followed  simple 
tapping,  and  has  frequently  been  produced  by 
securing  the  canula  or  an  elastic  tube  in  tlie  open- 
ing by  the  skin.  This  is  a  most  dangerous 
praciice,  wliich  cannot  be  justified  by  a  few  rare 
and  exceptional  successful  cases.  The  results  by 
the  vagina  or  rectum  may  prove  to  be  more 
satisfactory. 

7.  Incision  into  ovarian  tumors  can  only  be 
justified  when  it  is  the  only  means  of  aftbrding 
relief  or  prolonging  life.    There  are  cases  where 


the  contents  of  the  cysts  are  bo  viscid  that  they 
will  not  escape  through  the  largest  canula  j  but  the 
patient  is  being  killed  by  the  pressure.  Here  a 
free  incision  through  a  part  of  the  abdominal  wall, 
or  of  the  vagina,  where  the  tumor  is  adherent,  may 
give  great  temporary  relief;  but,  sooner  or  later, 
the  patient  is  worn  out  by  the  exhausting  dis- 
charge. 

8.  Tapping  followed  hj  injection  of  iodine  may 
be  practised  in  cases  where  a  cyst  is  single,  or 
where  one  cyst  lis  so  far  developed  beyond  the 
others  as  to  be  the  chief  cause  of  distress.  But  it 
is  dangerous,  and  must  be  useless,  in  cases  of  com- 
pound cysts  or  semi-solid  tumors.  It  is  difficult 
to  ascertain  the  proportionate  danger  of  this  treat- 
ment, as  compared  with  ovariotomy  in  favourable 
cases  (and  it  must  be  remembered  that  the  cases 
in  which  it  is  indicated  are  those  most  favourable 
for  ovariotomy) ;  but  it  would  seem  to  be  advisable 
in  cases  of  large  single  cysts,  where  simple  tapping 
has  proved  useless,  or  where  there  is  something 
which  forbids  ovariotomy. 

Fatal  cases  are  on  record  where  iodine  was  in- 
jected into  the  peritoneal  cavity  instead  of  the 
cyst,  either  from  error  of  diagnosis,  or  from  the 
empty  cyst  having  slipped  off  the  canula  before 
the  iodine  was  injected.  This  danger  has  been 
obviated  by  passing  an  elastic  catheter  through  the 
canula  to  the  bottom  of  the  cyst,  and  injecting 
through  the  catheter.  With  the  same  object  the 
writer  contrived  an  instrument,  consisting  of  a 
trocar  fourteen  inches  long  and  covered  by  a 
canula  of  gum  elastic.  The  trocar  is  used  in  the 
ordinary  manner;  but  as  it  is  withdrawn,  the 
canula  is  pushed  on  to  the  bottom  of  the  cyst.  A 
syringe  with  a  stop-cock,  and  a  graduated  glass 
vessel  for  the  iodine,  are  so  secured  that  every  drop 
of  ovarian  fluid  may  be  removed,  and  the  entrance 
of  air  is  prevented  during  the  escape  of  the  fluid, 
the  entrance  of  iodine,  and  the  withdrawal  of  any 
portion  of  the  iodine.  A  much  simpler  elastic 
tube  and  bottle  is  now  fitted  to  his  ordinary  syphon- 

A  strong  watery  solution  of  iodine  in  solution 
of  iodide  of  potassium  appears  to  be  preferable  to 
an  alcoholic  solution.  The  symptoms,  in  some 
fatal  cases,  have  been  those  of  alcoholic  rather 
than  of  iodine  poisoning.  The  solution  used  by  the 
writer  is  a  scruple  of  iodine  and  half  a  drachm 
of  iodide  of  potassium  in  an  ounce  of  water. 

When  a  cyst  holds  from  ten  to  twenty  pints  ot 
fluid,  from  one  to  two  ounces  of  this  solution  may 
be  left  in  the  cyst.  When  the  cyst  ho  ds  from 
twenty  to  fifty  pints  of  fluid,  it  would  probably  be 
better  to  inject  eight,  ten,  or  twelve  ounces  of  the 
solution,  so  that  the  whole  of  the  lining  membrane 
may  be  acted  on,  and  then  remove  the  greater 
portion  of  the  solution. 

9.  Ovariotomy  is  the  only  resource  when  the 
other  modes  of  treatment  enumerated  are  not 
likely  to  be  useful,  or  have  failed.    It  is  a  danger- 
ous operation,  but  the  results  are  quite  as  favour- 
able as  those  of  many  other  capital  operations.  In 
successful  cases  the  patient  is  restored  to  pertect 
health,  and  if  only  one  ovary  has  been  removed 
she  may  bear  children  afterwards.  AH 
of  ovarian  tumors,  except  those  o    n  a  gna  U 
character,  may  be  extirpated,  vz.  «'"'';^»  "'^S  ' 
containing  limpid,  colourless  "j;, 
tending  to  rapid  reproduction;  or  those  ^'th  thick, 
viscid,%clat  niform,  opaque,  more  or  less  dark 
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coloured  contents  ;  muUilocular  cysts,  filled  with 
albuminous,  serous,  colloid,  gelatiniforra  fluids, 
either  colourless  or  dark  or  whitish;  semi-solid 
or  solid  tumors  ;  dermoid  cj'sts.  But  in  order 
to  secure  a  successful  result,  certain  indications  in 
favour  of  the  operation  ought  to  be  weighed 
against  the  circumstances  which  would  otherwise 
constitute  grave  contra-indications. 

1.  The  general  health  of  the  patient  ought  not 
to  have  suffered  from  the  local  disease  to  such  an 
extent  that  she  would  uot  be  likely  to  bear  the 
shock  of  the  operation. 

2.  The  patient  ought  to. desire  the  operation, 
and  she  should  be  convinced  of  the  necessity  of  its 
performance. 

3.  Tumors  of  moderate  size,  when  free,  or  even 
if  the  adhesions  are  extensive,  provided  they  are 
not  firmly  fixed  in  the  pelvis,  justify  a  favourable 
prognosis. 

4.  The  more  rapidly  the  cyst  grows,  the  faster 
the  fluid  recollects  after  tapping,  and  consequently 
the  more  deleterious  its  effects  on  the  patient  the 
more  urgent  become  the  reasons  against  delay. 

5.  When  after  a  palliative  tapping  the  cyst  has 
refilled  to  a  certain  degree,  so  that  another  tapping 
would  soon  become  necessary,  ovariotomy  ought 
to  be  performed,  provided  the  other  indications  are 
in  its  favour. 

6.  Solid  or  semi-solid  tumors,  or  multilocular 
cysts,  consisting  of  many  small  chambers  or  trabecu- 
lated  stroma,  with  thick  and  very  viscid  contents, 
which  could  not  be  diminished  in  bulk  and  weight 
by  tapping  during  the  operation,  ought  to  be  ex 
tirpated  if  possible  while  they  are  of  moderate 
size  and  will  escape  through  an  incision  of  mode- 
rate length. 

7.  Multilocular  cysts  with  very  thin  and  friable 
walls  and  septa,  and  with  viscid  or  jelly-like  con- 
tents, occasionally  break  on  the  slightest  pressure 
during  the  operation.  Such  cysts  would  have  un- 
doubtedly ruptured  mthin  a  short  period  spon- 
taneously or  from  an  accidental  injury,  and  brought 
the  disease  to  a  fatal  termination,  had  not  the 
proper  moment  been  seized,  and  by  their  removal 
imminent  danger  been  warded  off. 

8.  When  an  ovarian  cyst  has  given  way,  th< 
contents,  if  fluid,  may  be  absorbed  by  the  peri- 
toneum; if  viscid,  fotal  chronic  peritonitis  is  gene- 
rally set  up,  and  ovariotomy  affords  the  only  hope 
of  recovery. 

Co7itra-indicalions. — 1.  As  n  general  rule,  any 
existing  disease  which  in  its  natural  course  would 
prove  fatal  to  the  patient  or  would  influence  her 
constitution  in  such  a  manner  as  to  render  her  re- 
covery very  unlikely,  or  other  serious  surgical 
operations  inadmissible,  will  also  forbid  ovariotomy. 

This  operation  ought 'not  to  be  resorted  to  in 
individuals  suffering  from  cancer,  far-advanced 
tuberculosis  or  scrofula,  syphilis,  diseases  of  the 
heart,  or  in  cases  where  this  organ  has  been  dis- 
placed by  the  tumor,  and  at  the  same  time  has 
been  fixed  in  its  abnormal  site  by  adhesions  which 
■would  retain  it  in  its  position  even  after  the  re- 
moval of  the  ovary ;  diseases  of  the  brain  and 
the  nervous  centres,  of  the  liver,  spleen,  and 
kidneys  ;  ulcers  of  the  stomach  and  diseases  of  the 
alimentary  canal,  which  permanently  impair  general 
nutrition  ;  intimate  connections  of  the  tiunor 
with  and  serious  lesions  of  the  uterus,  the  bladder, 
and  the  alimentary  tube  ;  ascites  in  consequence 
of  liver  complaint,  of  disease  of  the  heart,  or 


degeneration  of  the  kidneys.  Scurvy,  anjemia, 
and  other  blood  diseases,  liectic  fever,  great  weak- 
ness and  extreme  emaciation  from  advanced  age  or 
impaired  nutrition,  would  lead,  if  not  to  absolute 
prohibition,  to  a  very  unfavourable  opinion  as  to 
the  probable  result. 

But  in  few  instances  will  the  judgment  of  the 
surgeon  be  so  severely  tested  as  in  estimating  the 
value  and  importance  of  many  of  the  above- 
mentioned  contra-indications,  whether  any  one  is 
by  itself  so  serious  as  to  preclude  surgical  in- 
terference, or  is  merely  a  consequence  of  the  local 
disease.  This  may  be  instanced  by  a  "case  which 
came  under  the  writer's  care,  in  which  all  the 
symptoms  of  far-advanced  tuberculosis  were  pre- 
sent— cough,  hectic  fever,  high  temperature,  and 
rapid  pulse — which  all  disappeared  after  extirpa- 
tion of  the  ovarian  tumor.  The  pulse  fell  from  108 
to  88,  the  temperatiu-e  from  101'4°  F.  to  its  normal 
range  ;  cough  was  no  longer  troublesome.  It  may 
be  added,  that  the  cyst  contained  genuine  tuber- 
cular deposits,  was  thin-walled  and  very  fragile. 

2.  The  operation  ought  not  to  be  performed  if 
well-founded  suspicion  is  entertained  of  the  tumor 
being  cancerous.  Cancer  of  the  ovaries  is  sup- 
posed to  occur  most  frequently  after  the  change  of 
life,  but  the  writer  has  seen  one  case  in_  a  young 
girl,  and  others  in  middle-aged  women.  Such  tu- 
mors often  form  extensive  and  intimate  adhesions, 
infiltrate  the  surrounding  tissues  and  attack  the 
neighbouring  organs,  with  which  they  form  at  an 
advanced  stage  of  the  degeneration  one  confluent 
mass.  In  most  [^cases  their  extirpation,  if  at- 
tempted, would  meet  with  insurmountable  diffi- 
culties; and  should  the  operation  be  terminated  and 
the  patient  recover  from  it,  the  disease  would 
sooner  or  later  attack  some  other  part  or  organ. 
Ascites  generally  accompanies  malignant  disease  of 
the  ovaries,  and  both  ovaries  are  usually  affected 
at  the  same  time. 

3.  Firm,  extensive,  and  vascular  adhesions  may 
sometimes  render  the  completion  of  the  operation 
impossible,  but  the  extent  of  adhesions  alone  forms 
"no  contra-indication  to  the  operation,  so  far  as  they 
can  be  ascertained  before  the  operation  is  com- 
menced, except  such  close  adhesions  within  the 
pelvis  as  would  render  separation  of  the  cyst  from 
uterus,  bladder,  or  rectum  extremely  difficult  and 
hazardous.  Previous  surgical  treatment,  tapping, 
injection  of  iodine,  even  a  preceding  extirpation 
of  the  other  ovary,  are  not  necessarily  contra- 
indications. 

4.  The  presence  of  ascites  need  not  deter  from 
the  operation,  provided  it  be  due  to  escape  of  fluid 
from  the  cyst,  or  is  brought  on  by  the  mechanical 
irritation  of  the  peritoneum  by  the  tumor.  If, 
however,  it  is  caused  by  disease  of  heart,  liver,  or 
kidneys,  these  conditions  forbid  the  operation. 

5.  The  individuality  of  the  patient  ought  also 
to  be  considered.  Women  of  extremely  nervous 
and  excitable  temperament,  devoid  of  self-control 
and  prone  to  hysterical  affections,  are  very  unfavour- 
able subjects  for  the  operation,  and  still  more  for 
the  after-treatment. 

6.  As  a  rule,  the  operation  ought  not  to  be  per- 
formed during  pregnancy.  In  some  cases  mis- 
carriage will  be  brought  on  by  the  contemporary 
growth  of  the  ovarian  timiour.  Should  the  preg- 
nancy go  on,  it  will  be  advisable  to  gain  time  by 
tapping,  if  any  large  cyst  can  be  emptied,  but  if  the 
ovarian  tumor  is  too  solid  to  be  reduced  by  tapping, 
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it  will  generally  be  advisable  to  induce  premature 
labour. 

The  consideration  of  the  indications  for  and 
against  ovariotomy,  as  well  as  the  prognosis,  were 
summed  up  hj  the  writer  as  follows,  some  years 
ago  :— 

"  The  probable  result  of  ovariotomy  can  be  csii- 
niaUd  with  far  greater  accuracy  by  a  knoivledge  oj 
the  yenerul  condition  of  the  patient  than  by  the  size 
atid  condition  of  the  tumor.'''  (Vol.  xl.  of  the 
Aledico-Ghirurgical  Transactions.) 

When  ovariotomy  is  decided  upon,  certain  pre- 
cautionary arrangements  and  preparations  will 
prove  useful  and  assist  in  securing  a  favourable 
result. 

If  the  patient  is  anffimic,  weakened  from  the 
progress  of  the  disease,  perhaps  overtaxed  by  the 
fatigues  of  a  journej-,  or  suffering  from  an  ac- 
cidental indisposition,  her  general  health  must  be 
attended  to,  and  the  operation  postponed  until  by 
the  observance  of  general  hygienic  and  dietetic 
rules  she  is  brought  to  a  fit  condition  to  undergo 
operation. 

The  place  where. the  operation  is  performed  ought 
to  be  healthy,  cceteris  paribus,  the  country  would 
therefore  be  preferable  to  town.  Better  results  have 
been  obtained  in  private  houses  and  small  hospitals, 
where  the  patient  occupies  a  room  alone,  than  in 
large  general  hospitals,  where  she  shares  a  ward 
with  other  patients.  The  sick-room  should  be  well 
provided  with  means  of  keeping  up  continual  suffi- 
cient ventilation,  without  producing  draughts,  and 
the  temperature  should  be  regulated  by  a  fire.  In 
the  surgical  ward  in  the  Samaritan  Hospital  one  of 
Mr.  Gauntlet's  chronometrical  thermometers  is 
used,  by  which  the  temperature  of  the  twenty-four 
hours  is  self- recorded.  If  the  operation  be  per- 
formed in  a  private  house,  all  unnecessary  furniture 
should  be  removed  from  the  sick-room.  Instead  of 
a  bed  with  heavy  draperies,  two  iron  bedsteads 
on  castors  should  be  provided,  so  narrow  that  the 
patient  can  be  reached  equally  well  from  either  side, 
and  lifted  from  one  bed  into  the  other  if  desirable. 
A  horse-hair  mattress  is  preferable  to  a  feather-bed, 
being  cooler  and  firmer.  The  covering  ought  to  be 
light.  Hot- water  bags,  a  supply  of  hot  water,  ice, 
brand}^,  champagne,  beef-tea,  and  other  comforts  of 
the  sick-room,  ought  to  be  in  readiness.  An  elastic 
catheter  and  a  small  india-rubber  enema-bottle,  hold- 
ing one  to  two  ounces,  with  an  elastic  tube,  lint,  adhe- 
sive plaster,  cotton  wool,  small  bags  of  lint  about  two 
inches  square,  filled  with  some  deodorising  powder 
—that  made  after  Dr.  Skinner's  formula,  viz.  five 
per  cent,  of  oil  of  tar  with  ninety-five  per  cent,  of 
powdered  calcined  oyster  shells,  is  the  best 
which  the  writer  has  met  with — a  spare  flannel 
belt,  about  half  a  dozen  blanket-pins,  scissors, 
and  a  pair  of  dressing-forceps  will  complete  the 
list  of  necessaries  for  the  sick-room. 

The  patient  ought  to  have  her  rectum  cleared 
by  an  injection  of  warm  water  a  few  hours  before 
the  operiition,  and  should  not  have  any  food  at 
least  four  hours  previously,  in  order  to  avert 
chloroform  sickness.  She  should  wear  her  ordinary 
night-dress,  a  loose  flannel  dressing-gown,  and 
warm  stockings. 

The  operation  should  be  performed  in  an  airy 
room,  the  temperature  of  which  should  not  be 
below  G5°  Fahr.,  but  need  not  be  raised  to  a  de- 
gree uncomfortable  to  either  patient  or  surgeon. 
Some  earlier  operators  had  the  room  heated  and 


moistened  by  steam,  but  the  writer  has  shown 
that  this  is  unnecessary  and  injurious. 

The  patient  should  be  placed  in  a  horizontal 
position  on  a  firm  narrow  couch,  opposite  a  window 
admitting  good  light,  and  well  protected  by  flannel 
everywhere  except  the  abdomen  and  face.  Her 
abdomen  ought  to  be  covered  by  a  waterproof  sheet, 
with  an  opening  about  eight  inches  long  and  six 
inches  wide  in  the  middle  of  the  inner  surface, 
with  a  coating  of  adhesive  plaster  of  about  an  inch 
in  width  all  round  the  opening,  so  that  it  may 
adhere  to  the  skin  and  prevent  .any  exposure  of 
the  patient,  while  her  body  and  clothing  are  kept 
perfectly  dry  and  clean.  A  table  on  which  the 
instruments  are  laid  out  is  placed  near  the  window 
and  the  right  hand  of  the  operator. 

List  of  Instruments. — Two  scalpels,  a  probe- 
pointed  bistoury,  a  broad  director,  a  tenaculum, 
several  pairs  of  artery  forceps,  scissors,  half  a  dozen 
bull-dog  forceps,  a  syphon-trocar,  clamps  of  different 
sizes,  an  ^craseur,  large  guarded  clamps  for  the 
use  of  the  actual  cautery,  straight  needles, 
threaded  with  fine  but  strong  silk,  ligature  silk, 
a  needle-holder,  and  either  cautery  irons  or  the  gas 
or  galvanic  cautery.  These  will  be  the  most  ne- 
cessary instruments  ;  the  emergencies  of  the  case, 
however,  and  the  individual  views  of  the  operator 
will  suggest  their  choice  and  modification. 

A  large  vessel  for  collecting  the  ovarian  fluid, 
several  basins,  a  sufficient  supply  of  cold  and  hot 
water,  towels,  and  soft,  perfectly  pure  sponges  ought 
to  be  in  readiness. 

Besides  the  already  mentioned  dressing  appara- 
tus, some  perchloride  of  iron,  either  in  the  solid 
form  or  in  saturated  solution,  should  be  provided, 
to  apply  to  the  strangulated  portion  of  pedicle  left 
when  it  is  decided  to  trust  to  the  clamp. 

The  patient  should  be  spared  any  alarm  likelj' 
to  be  caused  by  the  preparations  for  the  operation. 
When  it  is  to  take  place  in  the  room  in  which  she 
has  to  remain,  she  should  not  be  brought  into  it 
until  everything  has  been  properly  arranged.  The 
light  of  the  room  ought  to  be  subdued,  the  table 
with  the  instruments  covered  with  a  towel,  and  no 
other  persons  should  be  present  than  the  operator, 
the  assistant  who  gives  chloroform,  and  the  nurse. 

As  soon  as  the  patient  is  under  the  influence  of 
the  chloroform,  the  other  assistants  and  visitors  are 
admitted  into  the  room,  and  each  takes  his  allotted 
place,  having  been  previously  instructed  as  to  his 
duties.  If  the  operation  is  performed  in  an  hospital 
theatre  in  presence  of  a  large  number  of  students, 
it  would  be  more  humane  to  narcotise  the  patient 
before  bringing  her  into  the  theatre. 

The  patient  having  been  placed  on  a  narrow 
table,  her  legs  covered  with  blankets,  and  the 
waterproof  sheet  already  described  properly  ad- 
justed, the  assistant  to  whose  care  the  adminis- 
tration of  chloroform  is  entrusted  takes  his  place 
at  the  head  of  the  patient.  The  writer  either 
uses  a  mask  made  of  muslin  or  domett  stretched 
over  a  frame  of  thick  wire,  on  which  the  chloro- 
form is  sprinkled  and  which  allows  a  free  passage 
of  air,  or  be  avails  himself  of  Mr.  Clover's 
services,  who  uses  his  well-known  apparatus.  But 
it  may  happen  that  the  use  of  chloroform  is  contra- 
indicated.  In  such  cases  Dr.  Richardson's  method 
of  producing  local  auiESthesia  by  ether  spr.iy  may  be 
tried.  In  a  case  operated  upon  by  the  writer  ui  the 
Samaritan  Hospital  (see  Med.  Times  and  Gazette, 
June  2, 18(i6)  chloroform  was  considered  dangerous, 
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owing  to  conipi'cssion  of  the  lungs  and  displiicemeiit 
of  the  heart  by  the  tumor.  The  incision  was 
made  through  the  abdominal  walls,  the  trocar 
pushed  into  and  fixed  in  the  C3'St,  and  the  fluid 
emptied  without  the  patient  having  been  aware  of 
anything  but  the  application  of  the  spray.  The 
diaphragm  having  somewhat  descended  after _  the 
evacuation  of  the  cyst,  chloroform  could  be  given 
with  safety,  and  the  operation  was  terminated  under 
its  influence.  No  peculiarities  but  those  usually  due 
to  the  effects  of  the  anfesthetic  are  generally  ob- 
served during  the  progress  of  the  operation  unless 
it  becomes  necessary  to  sponge  out  the  peritoneal 
cavity.  Then  a  sudden  depression  of  pulse  and 
respiration,  and  cold  clammy  perspiration,  often 
require  careful  watching,  but  the  patient  will  soon 
rally  under  proper  attention,  and  the  narcotism 
may  be  safely  continued.  It  is  advisable  to  keep 
the  patient  unconscious,  until  she  is  placed  in  bed, 
after  the  wound  has  been  dressed.  The  instru- 
ments and  all  other  traces  of  the  operation  should 
be  removed  before  she  becomes  conscious. 

Some  surgeons  object  to  the  use  of  chloroform 
in  this  operation,  being  afraid  of  its  depressing 
•effects  on  the  system,  sometimes  observed  after  its 
administration,  and  of  the  distressing  sickness 
which  it  is  apt  to  produce.  Sickness  and  retching 
after  ovariotomy  are,  however,  not  always  caused 
bj'  this  anaesthetic,  but  are  frequently  the  symptoms 
of  more  or  less  serious  pathological  conditions, 
which  will  be  described  when  speaking  of  the 
after-treatment. 

The  operator  places  himself  to  the  right  side  of 
the  patient,  so  as  to  have  her  abdomen  before  him^ 
To  his  left  hand,  at  the  same  side  of  the  table, 
stands  one  assistant  whose  duty  it  is  to  guide  the 
syphon-tube,  and  to  support  the  weight  of  the 
tumor  while  the  pedicle  is  secured  and  the 
.tumor  separated,  and  who  is  ready  to  tie  any 
vessel  which  may  need  a  ligature.  Facing  the 
operator,  to  the  left  side  of  the  table,  stands 
another  assistant,  whose  chief  duty  it  is  to  hold 
and  keep  in  apposition  the  edges  of  the  wound 
after  the  peritoneal  cavity  has  been  opened,  so  as  to 
prevent  the  escape  of  the  intestines  or  other  viscera. 
Another  assistant  at  the  foot  of  the  table,  steadies 
the  patient's  legs.  The  nurse  is  first  in  charge  of 
the  sponges  and  afterwards  of  the  lint  and  plaster. 
The  first  step  in  ovariotomy  is 

The  Incision  of  Hut  Abdominal  Wall. 
The  place  of  preference  for  the  incision  is 
generally  the  linea  alba  or  a  line  parallel  to  the 
outer  border  of  the  right  or  left  rectus  muscle. 
The  incision  in  the  median  line  offers  the  greatest 
advantages.  No  large  vessels  are  in  danger,  and 
it  answers  for  the  extirpation  of  either  or  of  both 
ovaries. 

But  differences  of  opinion  on  this  subject  refer 
both  to  the  situation  and  to  the  length  of  the  in- 
cision. Some  of  the  earlier  operators  incised  the 
abdominal  wall  in  a  line  from  the  sternum  to 
the  symphysis  pubis,  the  length  of  the  opening 
being  modified  by  the  size  of  the  tumor.  This 
incision  was  recommended  as  offering  the  advan- 
tage of  rendering  the  operation  speedy  and  easy, 
and  permitting  the  surgeon  to  see  and  to  avoid  the 
abdominal  viscera.  The  Americans  named  it  very 
appropriately  the  "great  operation." 

The  other  method  is  that  of  William  Ilimter, 
Called  in  America  the  "  minor  operation."  In  it 
iiM  incision  of  two  to  three  inches  in  length  is  only 
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gradually  enlarged  during  the  'progress  of  the 
operation. 

In  the  present  day  neither  course  is  exclusively 
followed,  but  the  length  of  the  incision  is  varied 
in  proportion  to  the  size  of  the  tumor  and  the  re- 
quirements of  each  individual  case. 

Different  operators  have  chosen  different  places 
for  the  incision.  Mr.  King,  of  Saxmundham,  made 
in  one  case  "  a  division  of  about  three  inches 
through  the  integument  and  the  linea  semilunaris 
of  the  left  side  a  little  above  a  line  drawn  across 
the  abdomen  from  the  umbilicus."  In  another 
operation  "  a  vertical  incision  was  made  through 
the  parietes  of  the  abdomen  and  the  linea  semi- 
lunaris to  the  extent  of  about  seven  or  eight 
inches,"  and  the  wound  was  afterwards  "  enlarged 
in  the  direction  of  the  lumbar  vertebras  for  about 
four  inches."  In  a  third  case  he  made  a  similar 
incision,  which  towards  the  termination  of  the 
extraction  had  to  be  enlarged  to  about  three 
inches.  {Lancet,  1836-7,  vol.  i.  p.  586.)  Dr. 
W.  L.  Atlee  describes  an  operation  in  the  Ameri- 
can Journal  of  Medical  Sciences,  vol.  xviii.  p.  336, 
in  the  following  words : — "  I  made  an  incision, 
extending  from  the  symphysis  pubis  to  the  middle 
of  the  crest  of  the  ilium  on  the  right  side.  This 
incision  was  curvilinear,  its  convexity  presenting 
downwards.  .  .  ,  This  incision  was  sixteen  or 
seventeen  inches  long,  and  was  at  once  boldly 
carried  down  to  the  surface  of  the  tumor  through 
all  the  intervening  tissues." 

Dr.  C.  T.  Haartman  performed  an  ovariotomy 
in  the  General  Hospital  at  Helsingfort,  in  which 
he  made  an  incision  five  inches  long  at  the  left  side 
of  the  abdomen,  which  commenced  at  the  lower 
border  of  the  ribs  about  two  inches  above  the 
middle  of  the  crest  of  the  ilium,  and  continued  in 
a  curve  about  cue  and  a  half  inch  distant  from  the 
anterior  and  superior  spine  of  the  ilium,  almost 
parallel  with  Poupart's  ligament,  and  terminated 
at  the  external  border  of  the  rectus.  (Schmidt's 
Jahhuclier,  vol.  Ixix.  p.  336.) 

Dr.  J.  J.  Buhring  {Die  Heilung  der  Eierstoch- 
Geschwulsle,  Berlin,  1848)  made  an  incision  at  the 
external  border  of  the  right  external  oblique,  from 
the  false  ribs  to  the  crest  of  the  ilium,  two  inches 
from  the  anterior  superior  spine  backwards,  till  the 
yellow  shining  peritoneum  became  visible. 

Dr.  Ephraira  McDowell,  of  Danville,  Kentucky, 
made  an  incision  about  three  inches  from  the 
rectus  muscle  on  the  left  side,  nine  inches  in 
length,  parallel  with  the  fibres  of  the  above- 
named  muscle.  {London  M&lical  Gazette,  18'14-S, 
vol.  i.  p.  745.) 

These  varieties  and  modifications  of  incisions 
will,  however,  hardly  find  many  imitators,  and  those 
surgeons  who  have  performed  the  greatest  number 
of  operations  are  now  agreed  that  the  incision  should 
be  made  in  or  near  the  median  line.  It  should  not 
pass  nearer  than  two  inches  to  the  symphysis  pubis 
and  may  commence  just  below  the  umbilicus.  It 
luay  be  extended  upwards  to  the  left  of  and  around 
the  umbilicus,  and  continued  along  the  median  line 
as  far  as  may  be  necessary.  The  round  ligament  of 
the  liver  passes  from  the  umbilicus  slightly  diago- 
nally up  wards  and  backwards  towards  the  right  side, 
and  would  therefore  be  liable  to  be  wounded  if  the 
incision  were  carried  to  the  right  of  the  umbilicus. 
As  cases  arc  on  record  in  which  the  embryonal 
umbilical  vein  (the  round  ligament  of  the  liver 
after  birth)  had  not  boon  entirely  obliterated,  but 
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had  remained  patent,  serious  lifcmorrhage  might 
follow  incision  or  division  of  the  round  ligament. 

A  very  large  cyst  may  be  removed  through  an 
incision  three  inches  long,  and  an  incision  five 
inches  long  is  amply  sufficient  for  the  removal  of 
very  large  tumors,  provided  each  cyst  be  with- 
drawn as  it  is  emptied,  or  groups  of  smaller  cysts 
be  withdrawn  one  after  another.  Sometimes,  how- 
ever, the  tumor  is  composed  of  small  trabeculated 
loculi,  filled  with  a  very  thick  viscid  colloid  sub- 
stance. In  some  such  cases  it  may  be  possible  to 
diminish  the  bulk  of  the  tumor  by  breaking  _  it  up 
internally  and  pressing  out  the  contents  without 
rupturing  the  outer  or  larger  cyst  ;  but  in  other 
cases  it  may  be  preferable  to  enlarge  the  opening 
and  remove  the  tumor  entire. 

The  incision  should  at  first  be  carried  through  the 
skin  and  the  subcutaneous  layer  of  fat,  which  will 
be  found  of  varying  thickness.  Very  little  bleed- 
ing is  to  be  apprehended,  and  any  from  unusually 
large  vessels  may  be  easily  arrested  by  bull-dog 
forceps.  As  the  scalpel  divides  the  deeper  layers 
of  the  abdominal  wall  and  approaches  the  peri- 
toneum, greater  caution  will  be  required.  Then 
layer  after  layer  ought  to  be  successively  raised 
and  a  broad  director  introduced,  upon  which  the 
incision  should  be  carried  upwards  and  downwards 
with  a  probe-pointed  bistoury. 

If,  as  is  usually  the  case,  the  linea  alba  is  the 
place  chosen  for  the  incision,  the  following  ana- 
tomically distinct  layers  will  be  met  with  : — 
(a)  The  skin. 

(i)  The  subcutaneous  areolar  tissue  with  fat  of 
varying  thickness. 

(c)  The  conjoined  and  interwoven  fibres  of  the 
aponeuroses  of  the  abdominal  muscles,  which  con- 
stitute the  linea  alba. 

(d)  The  fascia  transversalis,  which  consists  of 
several  strata  and  is  rich  in  adipose  tissue.  The 
uppermost  stratum  firmly  adheres  to  the  linea  alba 
The  deepest  layer  under  normal  conditions  is  only 
loosely  connected  with  the  parietal  peritoneum. 

(e)  The  peritoneum. 

But  the  surgeon  must  not  always  expect  to 
find  this  normal  arrangement.  It  will  often  happen 
that  if  a  greater  number  of  strata  must  be  divided, 
the  several  layers  of  the  fascia  are  separated  by 
serous  infiltration  or  other  intervening  exudations, 
or  there  will  be  fewer  strata  if  they  have  been 
aeglutinated  by  previous  inflammatory  processes, 
"  When  the  incision  has  been  carried  down  to 
the  peritoneum,  the  wound  must  be  carefully 
cleaned  from  the  blood  with  soft  sponges,  and  any 
vessels  of  which  the  bleeding  has  not  been  arrested 
by  torsion  or  the  temporary  application  of  "  bull- 
dogs," are  to  be  secured  by  ligatures. 

The  next  step  will  be  the  division  of  the 
peritoneum  with  the  probe-pointed  bistoury  or 
the  broad  director,  as  already  described.  When 
ascitic  fluid  surrounds  the  tumor,  some  of  it  may 
be  allowed  to  escape  ;  but  the  tumor  should  be 
pressed  forward  by  an  assistant  to  retain  a  sufficient 
quantity  of  the  fluid  till  the  last  as  a  protection  to 
the  intestines. 

Separation  of  the  Cysl.  —  Before  any  further 
interference  witli  or  puncturing  of  the  cyst — and 
taking  care  not  to  rupture  it  accidentally,  lest 
some  of  its  contents  might  escape  into  the  abdo- 
minal cavity — the  right  hand  of  the  operator  should 
be  introduced  between  the  cyst  and  the  abdominal 
■wall,  with  the  palmar  surface  against  the  tumor 
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and  the  fingers  slightly  curved  bo  as  to  adapt  the 
shape  of  the  hand  to  the  convexity  of  the  cyst. 
In  this  manner  the  outer  surface  of  the  tumor 
may  be  examined  with  comparative  ease,  and  any 
adhesions  discovered  will,  if  not  too  firm,  readily 
yield  to  semicircular  movements  of  the  hand.  If 
they  do  not  yield  easily,  it  is  better  to  empty  the  , 
cyst  before  attempting  to  separate  them  than  to  run 
any  risk  of  rupturing  the  cyst  and  allowing  the 
contents  to  escape  into  the  peritoneal  cavity.  Adhe- 
sions to  the  omentum  or  intestines,  especially  those 
at  the  posterior  wall  of  the  cyst,  are  also  better  left 
until  the  cyst  is  emptied  and  the  adherent  viscera 
can  be  seen. 

Having  found  that  the  tumor  is  free  from  ad- 
hesions, or  having  freed  it  from  its  parietal  adhe- 
sions, or  having  decided  to  empty  the  cyst,  it 
should  be  tapped  by  a  large  syphon-trocar. 

This  instrument,  with  its  latest  improvements, 
consists  of  three  separate  parts — a  tubular  trocar, 
a  hooked  canula,  and  an  elastic  tube.  The  trocar 
is  a  silver  tube  five  inches  long  and  one-third 
of  an  inch  in  diameter,  with  cutting  end  made  of 
steel,  one  and  a  half  inch  long.  Its  whole  length 
will  therefore  be  six  and  a  half  inches.  It  termi- 
nates at  an  angle  of  45°;  the  outline  of  its  edge  not 
representing  a  circle  but  an  ellipsis,  the  smaller 
segment  of  which  forms  the  sharp  point  of  the  in- 
strument. ,Two  inches  from  its  opposite  end  a 
thumb-piece  is  fixed  vertically  to  the  side  of  the 
tube,  which  fits  into  a  longitudinal  slit  of  the 
canula,  and  serves  for  pushing  the  trocar  forwards 
or  retracting  it. 

The  outer  tube  or  canula  is  five  and  a  half  inches 
long,  and  is  furnished  with  two  spring  hooks, 
which,  when  closed,  fit  with  their  five  sharp  steel 
prongs  into  corresponding  holes  of  the  canula,  two 
inches  from  its  open  end.  They  serve  for  keeping 
the  cyst  from  gliding  off  the  canula  while  the  fluid 
is  running  oflr.  From  its  blunt  end  a  slit  wide 
enough  to  receive  the  thumb-piece  of  the  trocar 
extends  two  inches  in  longitudinal  direction,  and 
bends  in  a  right  angle  sufficiently  to  fix  the  trocar 
with  its  point  beyond  the  canula  when  pushing  it 
into  the  cyst.  To  the  blunt  end  of  the  canula  is 
fixed  a  syphon-tube  of  vulcanised  india-rubber 
about  three  feet  long,  thi-ough  which  the  fluid  con- 
tents of  the  cyst  are  conducted  into  foot-pans  or 
pails  placed  under  the  operator's  table.  By  this 
arrangement  the  fluid  is  prevented  from  wetting 
the  patient  or  her  clothes. 

The  trocar  ought  to  be  pushed  into  the  most 
prominent  part  of  the  cyst,  if  simple  ;  if  multi- 
locular,  into  that  chamber  which  is  likely  to  con- 
tain the  largest  quantity  of  fluid.  After  a  portion 
of  the  latter  has  been  drained  off,  and  the  cyst  has 
become  more  flaccid,  the  point  of  the  trocar  is  to 
be  drawn  within  the  canula  by  means  of  the 
thumb-piece,  and  the  cyst  drawn  higher  up  over  the 
canula  by  means  of  hooks  or  a  tenaculum,  and 
fixed  between  the  prongs  of  the  spring  hooks, 
which,  if  properly  adjusted,  will  hold  the  cyst- 
wall  tightly  around  the  canula.  After  the  first 
loculu3°has  been  emptied,  a  second,  a  third,  and 
more  if  necessary,  may  be  tapped  successively  with- 
out  removing  the  ca)iula  from  its  hold,  merely  by 
pushing  the  trocar  forward  and  thrusting  it  through 
the  septum  which  separates  the  emptied  from  the 
adificent  full  loculus.  In  this  manner  the  whole 
tumor  may  be  emptied  of  its  fluid  contents  and 
its  bulk  so  reduced  that  it  may  be  drawn  through 
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the  abdorainal-opening  without  undue  force.  In  a 
case  where  there  are  several  cysts  which  cannot 
be  'tapped  one  through  the  other,  they  must  be 
emptied  singlj',  either  by  the  same  trocar  or  by 
another.  Great  care  unist  be  taken,  if  the  same 
trocar  be  used,  lest  some  remaining  fluid  should 
escape  through  the  punctured  opening  into  the  ab- 
dominal cavity. 

Having  succeeded  in  reducing  sufficiently  the 
size  of  the  tumor,  the  surgeon  then  draws  it 
through  the  incision,  at  the  same  time  breaking 
down  any  adhesions  which  have  not  been  sepa- 
rated before.  The  assistant  opposite  to  the  opera- 
tor now  places  his  hands  on  either  side  of  the 
incision,  and,  by  a  gentle  pressure  on  the  abdomi- 
nal wall,  prevents  the  prolapse  of  the  viscera  by 
carefully  keeping  the  edges  of  the  incision  in  close 
approximation.  The  assistant  at  the  operator's 
left  hand  receives  the  cyst  in  a  towel  or  basin,  and 
supports  it  until  it  is  completely  separated.  No 
traction  whatever  is  permitted,  and  the  greatest 
precaution  ought  to  be  exerted  in  this  respect 
when  the  pedicle  is  short,  and  when  there  remain 
undivided  adhesions. 

In  order  to  relieve  the  weight  of  the  tumor, 
cysts  which  had  not  been  emptied  before  may  be 
punctured,  and  secondary  cysts,  if  the  septa  are 
thin,  may  be  broken  down  by  the  hand.  Great 
care  ought  to  be  taken  that  nothing  gravitates  into 
the  abdominal  cavity. 

But  it  will  not  be  always  possible  to  reduce  the 
tumor  at  all,  or  sufficiently  to  bring  it  through 
the  original  incision.  Tumors  are  sometimes  met 
with  which  consist  of  solid  or  semi-solid  unyielding 
masses,  or  are  divided  by  trabeculie  into  small 
loculi  filled  with  viscid,  colloid  substance,  which 
cannot  be  broken  down  and  will  not  pass  through 
the  canula.  It  will  therefore  become  necessary  to 
enlarge  the  incision  upwards.  This  is  less  dan- 
gerous than  any  attempt  at  squeezing  a  large 
tumor  through  a  narrow  outlet,  a  practice  which 
is  fraught  with  double  danger  :  (a)  the  cyst  may 
burst,  and  its  contents  escape  into  the  abdominal 
cavity.  This  would  be  more  dangerous  if  the 
contents  are  not  fluid  and  readily  removable  with 
sponges,  but  colloid,  viscid,  and  very  adhesive  to 
the  peritoneal  coats  of  the  viscera.  (6)  The  edges 
of  the  wound  are  liable  to  be  bruised,  and  the 
hopes  of  union  by  first  intention  frustrated,  or  the 
peritoneum  so  injured  that  fatal  peritonitis  or  gan- 
grene results. 

The  writer  was  formerly  in  the  habit  of  having 
flannels  wrung  out  of  water  at  96°  carefully 
wrapped  round  the  cyst  as  it  escaped,  to  protect 
the  peritoneal  cavity.  But  he  discontinued  this 
practice,  from  finding  that  it  was  impossible  to 
prevent  small  filaments  of  wool  separating  from 
the  flannel  and  adhering  to  the  peritoneum. 

If,  as  the  tumor  is  withdrawn,  omentum, 
mesentery,  or  intestine,  are  seen  to  be  adherent 
to  it,  the  adhesions  must  be  carefully  broken  down 
with  the  fingers,  or,  if  very  firm,  they  may  be 
divided  with  the  scalpel  or  scissors.  When  intes- 
tine is  so  firmly  adherent  that  it  cannot  be  safely 
separated,  the  adhering  portion  of  the  cyst  should 
be  cut  away,  leaving  it  attached  to  the  intestine, 
but  removing  the  inner  secreting  lining  membrane 
of  the  cyst. 

Any  portion  of  the  omentum  separated  should 
be  carefully  held,  to  see  that  no  bleeding  vessel  is 
returned.    Any  portion  which  appears  to  be  much 
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altered  from  the  natural  condition,  or  torn  in  the 
process  of  separation,  should  bo  cut  away  ;  and 
any  bleeding  vessel  should  be  stopped  by  torsion 
or  by  ligature.  If  by  ligature,  the  ends  may 
either  be  brought  out  through  part  of  the  wound 
or  (which  appears  to  be  much  safer  practice)  cut 
short  to  the  knot,  and  returned  with  the  omentum. 
Experiments  have  shown  that  silk  ligatures  may 
be  absorbed.  The  ligature  should  not  include  any 
portion  of  omentum — simply  the  bleeding  vessels. 

In  some  cases  it  will  be  found  that  tiie  adhe- 
sions are  so  firm  and  extensive,  and  so  intimately 
connected  with  viscera,  that  the  separation  of  the 
tumor  would  be  impossible,  or  fraught  with  the 
utmost  danger.  The  surgeon  will  therefore  be 
compelled  to  leave  the  diseased  organ  in  the 
abdomen,  or  only  remove  part  of  it.  He  will  close 
the  wound,  and  regulate  the  after-treatment  as  if 
the  operation  had  been  completed.  Reference  to 
a  former  column  willjshow  the  proportions  in  which 
this  has  occurred  in  the  practice  of  the  writer. 

Dr.  Eugene  Dutoit,  in  his  carefully  compiled 
tables  {Die  Ovariotomie  in  England,  DeutscUand, 
und  FranlcreicJt,  Wurzburg,  1864),  furnishes  the 
following  statistical  information  on  attempted  but 
not  completed  ovariotomies  : — 


Temporary  recovery 
(death  between  20  days— 
7  years) 

Total 

Died 
(within  7  dayi 

Recovered 

England    .  . 
America    .  . 
Germany  .  . 
Russia  (operator, 
Galenzowski) 

59 
20 
7 

1 

15 
7 

33 

9 

2 
1 

11 
4 
1 

Total  . 

87 

26 

45 

16 

Of  those  who  succumbed  to  the  attempted  opera- 
tion, several  suffered  from  cancer. 

Of  those  who  permanently  recovered,  several 
bore  children  afterwards. 

The  temporary  recoveries  include  patients  who 
recovered  from  the  operation,  but  died  afterwards 
— (a)  from  rupture  of  the  cyst;  (6)  from  the  effects 
of  other  means  of  treatment;  (e)  from  accidental 
diseases. 

T/io  Pedicle. — When  the  whole  tumor  has  been 
withdrawn,  it  will  be  found  to  be  attached  to  one 
side  of  the  uterus  by  a  pedicle,  which  varies  very 
much  in  length  and  breadth,  and  always  contains 
large  blood-vessels. 

The  pedicle  consists  of  the  broad  ligament,  the 
Fallopian  tube,  the  ovarian  ligament,  and  some- 
times the  round  ligament.  Its  blood-vessels  are 
the  internal  spermatic  and  uterine  arteries  and  the 
spermatic  veins. 

The  internal  spermatic  artery  on  each  side 
arises  from  the  front  of  the  abdominal  aorta  below 
the  superior  mesenteric  arterj',  enters  the  broad 
ligament  laterally  at  the  inlet  of  iho  true  pelvis, 
and  supplies  the  ovary.  Here  it  inosculates  with 
a  branch  of  the  uterine  artery,  which  passes  along 
the  tube  to  the  ovary.  It  sends  also  small  branches 
to  the  ureter,  to  the  subserous  areolar  tissue  of  the 
E  £  2 
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peritoneum,  and  to  the  lymphatic  glands  in  the 
groin. 

The  uterine  artery,  which  sometimes  may  arise 
from  the  umbilical  artery,  is  a  branch  of  the  anterior 
division  of  the  internal  iliac  artery.  According  to 
Weber,  a  small  branch,  only  1"'  thick,  leaves  the 
uterine  artery,  before  the  latter  reaches  the  fundus 
of  the  uterus,  passes  between  the  folds  of  the  broad 
ligament  outwards,  sends  twigs  to  the  tube,  and 
enters  the  ovary  at  the  insertion  of  the  ligament  of 
the  ovary,  which  it  exclusively  supplies.  According 
to  this  view,  which  Theile  and  Cruveillier  endorse, 
the  internal  spermatic  artery  would  have  no  share 
in  supplying  the  ovary  with  blood.  It  is,  however, 
more  likely  that  both  arteries  conjoin  in  this  office. 

The  spermatic  veins  are  ramifications  of  the 
pudendal  and  utero-vaginal  plexuses,  and  have  no 
valves. 

Besides  the  arteries  and  veins,  numerous  lympha- 
tic vessels,  which  ultimately,  after  a  devious  course 
and  many  inosculations,  terminate  in  the  lumbar 
plexus,  pass  from  and  between  the  broad  liga- 
ment, the  ovary  and  the  tube,  and  are  conseciuently 
also  enclosed  in  the  pedicle. 

This  anatomical  sketch  is  introduced  with  the 
object  of  showing  the  great  vascularity  of  the 
pedicle,  and  of  pointing  out  the  high  importance  of 
contriving  the  division  and  ultimate  separation  of 
the  tumor,  and  of  securing  the  pedicle  in  such  a 
manner  as  to  prevent  effectually  any  haemorrhage 
both  during  the  act  of  division  and  afterwards, 
as  well  as  the  ill  consequences  which  might  arise 
from  the  decomposition  of  any  portion  of  the  pedicle 
or  from  inflammation  around  it. 

The  principal  methods  of  separating  and  securing 
the  pedicle  are  the  following : — 

1.  Acupressure  and  the  wire-compress. 

2.  Ligature,  either  of  the  entire  pedicle,  or  of 
its  vessels  only. 

3.  The  e'craseur. 

4.  The  actual  cautery,  or  cauterisation  combined 
with  compression. 

5.  The  clamp. 

1.  Acupressure  has  never  been  tried  by  the 
writer  for  securing  the  pedicle.  Sir  James  Simpson 
was  successful  in  one  case.  Sir  William  Fergusson 
has  tried  it,  but  was  obliged  to  resort  to  the 
ligature. 

2,  Ligature  of  the  Pedicle. — The  pedicle  may  be 
tied  with  a  strong  silken  or  hempen  ligature  before 
cutting  off  the  cyst.  The  slipping  of  the  ligature  is 
best  obviated  by  transfixing  the  pedicle  and  tymg  it 
in  two  or  more  portions  ;  or  a  clamp  may  first  be 
applied,  the  cyst  cut  away,  and  the  pedicle  then 
transfixed  and  tied  below  the  clamp.  But  if 
this  be  done  the  clamp  must  be  loosened  before 
the  ligatures  are  tightened,  or  the  compressed 
tissues  are  so  held  that  the  knot  cannot  be  tied 
so  tight  that  it  will  not  slip  off  as  soon  as  the 
clamp  is  removed.  If  it  be  desired  only  to  tie  the 
vessels,  it  may  be  done  by  feeling  the  arteries, 
and  carrying  a  ligature  round  them  through  tlie 
pedicle  before  the  cyst  is  cut  away  ;  or  after  the 
application  of  a  clamp  and  removal  of  the  cyst, 
holding  the  pedicle  carefully  with  forceps  as  the 
clamp  is  loosened,  and  tying  any  vessel  which 
bleeds.  The  great  objection  to  this  plan  is,  that 
there  is  often  much  loose  cellular  tissue,  rich  in 
small  veins,  which  go  on   oozing   after  all  the 

;er  vessels  have  been  tied.  Whichever  maj 
the  plan  preferred,  the  important  question 
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shall  the  ends  of  the  ligatures  be  cut  off 
and  the  wound  closed,  or  shall  they  be  left  hanging- 
out  through  a  part  of  the  wound,  purposely  left 
open  for  their  passage  iind  that  of  the  slough  they 
embrace  when  it  separates  ?    Dr.  Tyler  Smitii 
adopts  the  first  plan.    Dr.  Claj',  of  Manchester, 
still  advocates  the  latter  practice.    The  writer  has 
tried  it,  and  with  success  in  about  a  fifth  of  the 
cases  only  ;  and  he  will  not  willingly  adopt  it 
again.    In  its  favour  it  may  be  said  that  it  is  a 
method  applicable  in  all  cases  ;  that  it  secures  an 
outlet  for  serum  from  the  peritoneal  cavity,  and 
that  after  the  separation  of  the  ligature  and  slough 
no  foreign  body  is  left  within  the  patient.    But  it 
seems  hotter  to  have  a  choice  of  all  these  methods 
and  adopt  each  in  its  appropriate  case  than  to 
strive  after  one  method  applicable  to  all  cases.  The 
ligature  threads  act  as  a  sort  of  seton  in  the  peri- 
toneal cavity,  sets  up  inflammation  and  excites  the 
formation  of  the  serum  for  which  it  is  said 
to  provide  the  outlet.    Then,  if  the  patient  re- 
coverg,  there  is  a  great  liability  to  ventral  hernia. 
The  cicatrix  remains  weak  at  the  spot  where  the 
ligatures  passed  out,  and  it  yields  before  the 
pressure  outwards  of  the  viscera.    The  writer  has 
seen  this  in  nearly  every  case  where  he  followed 
this  plan.    On  all  these  grounds,  if  we  use  one  or 
more  ligatures,  it  appears  better  to  cut  off  the  ends 
short,  and  close  up  the  wound  completelj^  Wire 
has  been  used  for  this  purpose,  but  it  seems  an 
irrational  practice.    Silk,  if  pure,  is  an  animal 
substance,  and  experiment  proves  that  it  may  be 
absorbed.     Wire  cannot  be  absorbed,  and  it  must 
be  more  or  less  of  a  mechanical  irritant.  We 
have  to  look  to  the  effect  on  the  tissues  strangulated 
rather  than  the  material  by  which  the  strangulation 
is  effected.    If  anything  like  what  goes  on  outside 
the  body  when  the  clamp  is  used,  or  inside  when 
the  wound  is  left   open  for  ligatures,  were  to 
go  on  when  the  wound  is  closed,  it  is  difficult  to 
understand  how  any  patient  could  possibly  sur- 
vive the  process.    She  would  almost  infallibly  be 
poisoned  by  absorption  of  the  fetid  products  of 
the  decomposing  stump.     But  a  very  different 
series  of  changes  must  go  on  when  the  wound  is 
closed  and  access  of  air  is  shut  off.    At  any  rate, 
experience  proves  that  patients  do  survive  the  pro- 
cess, and  post-mortem  examination  has  shown  that 
ligature  and  pedicle  have  been  coated  by  a  sort 
of  capsule  of  lymph.    In  the  writer's  own  hands 
this  practice  has  been  much  less  successful  than 
the  clamp  ;  and  even  when  patients  have  recovered, 
some  of  them  have  long  remained  in  a  state  of 
semi-invalidism,  very  difterent  from  the  robust 
health  which  is  the  rule  after  successful  clamp 
cases.    This  plan  was  originated  in  1821  by  Dr. 
Nathan  Smith,  of  Baltimore,  who  used  leather 
lioatures.  Dr.  Rogers,  of  New  York,  in  1830  also 
cut  off  his  ligatures  "  close  to  the  knot,  and  lett 
them  to  absorption."    If  the  writer  uses  the  liga- 
ture, ho  feels  disposed  to  cut  off  the  ends  whenever 
the  patient  is  in  a  pretty  good  condition,  and 
sthenic  peritonitis  with  effusion  of  lymph  may 
be  expected  ;  but  if  low  diftuse  peritonitis  and 
effusion  of  serum  may  be  feared,  then  it  inay  be 
better  to  leave  the  ends  of  the  ligatures  and  secure 
a  drain  through  the  wound  for  the  serum.  But 
we  should  still  search  for  a  better  method  than 

'^'"Xricraseur  has  been  used  for  the  compres- 
sion and  crushing  of  the  pedicle  and  the  final 
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separation  of  the  tumor  ;  after  which  the  pedicle 
is  dropped  into  the  abdominal  cavitj'  and  the  wound 
closed.  Grave  objections,  however,  against  this 
practice  are  the  possibility  of  internal  hcemorrhage 
and  its  accompanying  dangers,  and  the  difficulty  of 
finding  and  securing  the  bleeding  pedicle  in  the 
depth  of  the  abdominal  cavity  after  having  re- 
opened the  wound.  This  would  be  especially 
difficult  if  hffimorrhage  occurred  after  some  lapse 
of  time.  The  writer  used  the  ^craseur  once  and 
successfully ;  but  he  has  not  ventured  on  it 
again,  for  fear  that  it  might  prove  untrustworthy 
and  internal  bleeding  occur.  This  danger  may  be 
prevented  by  tying  a  strong  ligature  below  the 
ecraseur  chain,  before  separating  the  cyst  and 
dropping  the  pedicle  into  the  abdominal  cavity. 
But  then  it  would  be  only  a  modification  of  the 
former  methods  of  ligatures,  and  open  to  the  same 
objections. 

4.  The  cautery  alone  would  almost  certainly 
fail  to  stop  such  large  vessels  as  are  frequently 
met  with  in  a  pedicle.  So  might  the  e'craseur 
alone,  or  the  crushing  which  precedes  the  division 
by  the  ecraseur.  But  ilie  combination  of  the 
crushing  and  the  cautery  is  certainly  efficacious  in 
a  considerable  proportion  of  cases.  Mr.  Clay,  of 
Birmingham,  introduced  the  practice  and  carried 
it  out  by  his  adhesion  clamp  and  hot  irons,  both 
for  dividing  adhesions  and  omentum.  The  practice 
has  been  extended  to  the  pedicle,  and  it  is  claimed 
for  it  that  in  most  cases  it  effectually  stops  hasmor- 
rhage  during  the  operation  and  prevents  it  after- 
wards, leaving  only  a  very  thin  layer  of  burnt  tissue 
at  the  end.  The  burnt  tissue  is  probably  more 
easily  absorbed  than  the  strangulated  extremity  of 
the  pedicle  after  ligatures,  and  is  not  so  liable  to 
produce  septiceemia.  This  method  is  of  most  value 
in  cases  when  the  pedicle  is  broad,  thick,  and  short, 
under  which  circumstances  the  application  of  the 
clamp  is  very  difficult,  and  has  sometimes  to  be 
abandoned.  Notwithstanding  these  great  ad- 
vantages, which  deservedly  recommend  the  cautery, 
its  use  is  sometimes  attended  by  serious  drawbacks. 
Vessels  not  unfrequently  bleed  on  opening  the 
blades  of  the  clamp,  and  a  repetition  of  the  whole 
tedious  proceeding  or  the  use  of  ligatiu'es  are  neces- 
sary before  the  pedicle  can  be  returned  into  the 
abdomen  with  safety. 

The  instrument  used  for  securing  and  compres- 
sing the  pedicle  is  Mr.  Clay's  (of  Birmingham) 
adhesion  clamp,  modified  by  Mr.  B.  Brown,  Mr. 
Harper,  and  the  writer.  Having  adjusted  the 
clamp  and  tightly  compressed  the  pedicle  between 
its  blades,  which  are  kept  closed  by  means  of  a 
screw,  the  tumor  is  cut  off  a  short  distance  above 
the  clamp.  The  projecting  portion  of  the  pedicle  is 
dried,  and  held  with  a  forceps  during  the  application 
of  the  cautery.  In  order  to  protect  the  surrounding 
parts  from  the  hot  iron,  wet  towels  or  flannel,  placed 
ijetween  the  clamp  and  the  abdomen,  were  first 
employed;  but  they  often  prove  insufficient.  The 
writer  has  lately  used  two  shields  made  of  talcum 
(neutral  silicate  of  ahiminia,  Mg.O.,  Si.03,  a 
perfect  non-conductor  of  heat),  which,  when  [.laced 
around  the  pedicle,  will  protect  the  skin  and  any 
part  likely  to  be  injured.  The  cautery-irons,  which 
are  wedge-shaped  with  a  blunt  edge,  should  be 
heated  to  a  dull  red  heat,  and  pressed  slowly  and 
firmly  across  the  protruding  portion  of  the  pedicle, 
imtil  this  is  burnt  off  clean  down  to  the  surface  of 
the  dump.    This  done,  the  blades  are  cautiously 


opened,  the  operator  and  his  assistants  being  pre- 
pared to  seize  the  pedicle,  and  prevent  it  from 
slipping  into  the  abdominal  cavit}',  in  case  any 
bleeding  should  occur.  Having  convinced  himself 
that  there  is  no  bleeding,  the  operator  gently  dis- 
engages the  pedicle  from  the  blade,  and  allows  it 
to  drop  into  the  abdominal  cavity.  Mr.  Clover  has 
recently  introduced  a  very  useful  cautery  of  pure 
silver,  heated  by  burning  spirit. 

Dr.  Wright  has  devised  an  ingenious  clamp,  by 
which,  before  opening  the  blades,  a  succession  of 
steel  bars  can  be  lifted  by  means  of  screws,  and 
the  pedicle  thus  partially  exposed,  in  order  to  dis- 
cover and  to  secure  any  bleeding  vessel  without 
disengaging  the  whole  pedicle  from  the  grasp  of 
the  clamp  after  the  application  of  the  cautery. 

5.  By  far  the  safest  and  most  simple  treatment 
of  the  pedicle  is  that  by  means  of  the  clamp. 
None  of  the  objections  raised  against  the  other 
methods  can  be  applied  to  the  clamp.  It  effec- 
tually arrests  hsemorrhage,  secures  the  end  of  the 
pedicle  outside  the  wound,  and  keeps  it  con- 
tinually under  the  observation  and  control  of  the 
surgeon.  But  in  cases  where  the  pedicle  is  very 
short,  so  that  an  undue,  painful,  and  dangerous 
traction  on  the  uterus  or  broad  ligament  would  be 
caused  by  keeping  the  end  of  the  pedicle  with  the 
clamp  outside,  or  when  the  pedicle  is  so  broad  or 
thick  that  a  clamp  of  moderate  size  would  prove 
insufficient,  one  of  the  other  methods  just  described 
should  be  preferred. 

The  credit  of  suggesting  and  first  using  a  metal 
clamp  in  the  treatment  of  the  pedicle  is  due  to 
Mr.  Hutchinson,  who  used  a  clamp  very  much 
like  a  common  pair  of  carpenter's  calipers.  The 
writer  at  first  used  a  clamp  he  had  contrived  like 
Ricord's  fenestrated  forceps  for  circumcision.  Thfr 
instrument  he  now  uses  consists  of  two  strong 
steel  bars,  one  grooved,  the  other  with  a  rough 
bevelled  blunt  edge  fitting  into  the  groove.  They 
work  on  a  hinge,  and  are  kept  closed  by  means  of 
a  screw  acting  on  a  steel  arc.  The  clamp  is  sup- 
plied with  two  strong  handles,  one  to  each  bar, 
fastened  by  a  spring-lock,  and  easily  removed  after 
the  operation. 

The  clamp  is  passed  around  the  pedicle,  and  is 
then  compressed  by  means  of  the  handles  and  fixed 
by  the  screw,  care  being  taken  not  to  enclose  any- 
thing but  the  pedicle.  The  tumor  is  cut  away  and 
the  handles  removed.  The  pedicle  with  the  clamp 
outside  the  wound  comes  to  lie  as  near  to  the  lower 
end  of  the  incision  as  can  be  effected  without  trac- 
tion, and  the  edges  of  the  wound  are  brought  in  con- 
tact around  it.  Any  superfluous  portion  of  the  pedicle  ■ 
protruding  beyond  the  clamp  is  cut  off,  and  the 
remainder  touched  with  solid  perchloride  of  iron  or 
its  solution,  by  which  the  tissue  is  tanned  like  a 
piece  of  leather,  and  preserved  from  decomposition. 

Most  of  the  objections  which  have  been  raised 
against  the  extra-abdominal  treatment  of  the  pedi- 
cle and  the  use  of  the  clamp  are  either  groundless 
or  trivial.  It  is  said  to  be  very  painful;  butitisnot 
rare  to  see  a  good  deal  of  traction  with  very  little- 
pain,  and  much  more  severe  pain  in  cases  where  the 
ligature  is  used  than  in  clamp  cases.  So  with  sick- 
ness; there  has  been  as  much  or  more  after  the 
ligature  or  cautery  thiin  after  the  clamp.  It  is  said 
to  set  up  fetid  discharge  and  poison  the  wound  or 
the  patient;  and  so  it  does  if  proper  care  be  not 
taken.  But  if  the  strangulated  part  of  the  pedicle 
which  projects  beyond  the  damp  be  well  saturated 
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willi  percliloride  of  iron,  the  slough  is  tanned;  it 
becomes  as  hard  and  dry  as  a  piece  of  leather,  and 
there  is  an  end  to  that  objection.  It  is  said  to  cause 
suppuration  about  the  wound,  but  this  again  hap- 
pens quite  as  frequently,  in  proportion,  after  the 
ligature  or  cautery.    The  writer  never  saw  more 
profuse  suppuration  of  the  stitches  than  in  one  case 
where  he  divided  the  pedicle  with  the  ecraseur, 
and  closed  the  wound  with  platinum  wire  sutures. 
Then,  after  the  wound  is  closed,  it  is  said  to  lead 
to  a  re-opening  each  month,  and  an  escape  of  some 
menstrual  fluid ;  and  this  is  true  in  some,  perhaps  in 
nearly  a  third,  of  the  cases.    But  if  the  patient  be 
prepared  for  it,  it  is  not  of  the  slightest  consequence. 
The  Fallopian  tube  contracts  completely  after  a  few 
months,  and  there  is  no  further  escape.    The  fact 
that  it  does  escape  sometimes  is  an  argument  in 
favour  of  the  clamp;  for  if  menstrual  fluid  can  es- 
cape through  the  partially  closed  Fallopian  tube 
fixed  in  the  cicatriced  wound,  so  it  may  escape  if 
the  tube  be  left  within  the  peritoneal  cavity,  and 
the  result  may  be  a  fatal  hsematocele.    The  writer 
has  known  this  to  occur  in  cases  where  the  liga- 
ture was  used  and  cut  off  short,  and  also  after 
the  cautery  ;  and  he  believes  it  to  be  one  of 
the  strongest  objections  to  these  methods,  or  to 
any  intra-peritoneal  method  of  dealing  with  the 
pedicle.    As  to  any  fancied  impediment  to  the 
increase  of  the  uterus  in  pregnancy  and  to  its 
contraction  during  labour,  from  the  adhesion  of 
the  tube  to  the  cicatrix,  the  writer  can  say  that 
ten  of  his  patients  Have  had  children  after  ovari- 
otomy— two  of  them  two  children — and  there  was 
no  such  complaint  in  any  one  case.    One  real  ob- 
jection to  the  clamp  is  that  it  may  possibly  pull  on 
or  strangulate  intestine  (and  the  writer  has  seen 
such  a  case).  But  this  objection  is  of  little  weight 
if  the  use  of  the  clamp  be  restricted  to  cases  where 
the  pedicle  is  so  long  that  there  is  not  much  drag 
on  the  clamp.    In  such  cases  no  better  method 
could  be  devised.    But  where  there  is  a  broad, 
thick,  short  pedicle,  or  a  broad  connection  between 
uterus  and  cyst  rather  than  a  distinct  pedicle,  then 
one  of  the  other  methods  of  treating  the  pedicle 
should  be  preferred. 

When  dividing  the  pedicle  and  separating  the 
cyst  the  utmost  care  must  be  taken  to  prevent  any 
of  the  contents  of  the  cyst  entering  the  abdominal 
cavi  ty.  Should  this  have  happened  notwithstanding 
all  the' precautions  taken  to  avoid  it,  the  cavity  must 
be  carefully  sponged  and  cleaned  of  all  extraneous 
substance  with  soft  sponges  wrung  out  of  warm  water. 

The  omentum,  the  mesentery,  and  the  situations 
of  the  adhesions  to  the  anterior  abdominal  wall 
will  often  be  found  the  seat  of  htemorrhage,  either 
from  the  orifices  of  large  vessels  or  from  capillary 
oozing.  The  bleeding  must  be  stopped  by  tying 
the  vessels  with  ligatures,  the  ends  of  which  are  to 
be  cut  off  close  to  the  knot,  or  by  torsion,  or  by  the 
pressure  of  a  needle  passed  across. 

Before  closing  the  wound  the  opposite  ovary  is 
to  be  examined.  If  diseased,  it  must  be  with- 
drawn, its  vessels  secured,  and  the  diseased  organ 
cut  away.  If  healthy,  it  is  left  undisturbed.  If 
small  cysts  are  seen  on  its  surface  they  may  be 
punctured. 

The  next  step  will  be  to  close  the  wound.  In  the 
early  practice  of  the  writer  this  was  done  by  passing 
gilded  hare-lip  pins  through  the  whole  thickness  of 
the  abdominal  wall  at  intervals  of  an  inch.  Each 


toneum  about  halt  an  inch,  from  the  incision  on 
either  side;  so  that  when  the  two  opposed  surfaces 
were  pressed  together  upon  the  pin,  two  layers  of 
the  peritoneum  were  in  contact  with  each  other. 
Instead  of  the  hare-lip  pins  sutures  are  now  used. 
Different  materials  have  been  tried  for  this  pur- 
pose— hemp,  twine,  silk,  silver  and  steel  wire, 
telegraph  wire  coated   with  gutta-percha,  and 
strong   horse-hair.     After  repeated  comparative 
trials  thin  strong  Chinese  silk  has  been  found 
superior  to  the  other  materials.    The  most  con- 
venient manner  of  applying  the  sutures  is  the 
following.    Silk  about  eighteen  inches  in  length 
is  threaded  at  each  end  on  a  strong  straight 
needle.     Each  needle  is  introduced  from  within 
outwards  through  the  peritoneum  and  the  whole 
thickness  of  the  abdominal  wall  at  the  same  dis- 
tances as  when  the  hare-lip  pins  were  used.  The 
ends  of  the  sutures  are  held  by  the  assistant  who 
holds  up  the  lips  of  the  wound,  until  all  the  deep 
sutures  have  been  applied.    Then  the  lips  of  the 
wound  are  held  apart  again,  in  order  that  the 
operator  may  convince  himself  that  no  further 
bleeding  has  taken  place  within  the  abdominal 
cavity,  which,  if  required,  has  to  be  sponged 
again.    This  done,  the  sutures  are  tied,  and  the 
ends  of  the  threads  cut  off.     If  the  abdominal 
wall  is  very  thick,  superficial  sutures  will  be  re- 
quired between  the  deep  ones.     If  the  pedicle 
has  been  secured  by  the  clamp,  a  suture  should 
be  passed  close  to  the  latter,  in  order  to  bring  the 
lips  of  the  wound  so  accurately  around  the  pedicle 
that  the  peritoneal  cavity  is  perfectly  closed.  The 
inclosing  of  the  peritoneum  within  the  stitches  is 
of  the  utmost  importance  for  the  success  of  the 
operation.    The  two  peritoneal  laj'ers  adhere  to- 
gether very  rapidly.  At  the  post-mortem  examina- 
tion of  patients  who  died  after  thirty-six  hours  the 
edges  of  the  peritoneal  incision  have  been  found 
firmly  united  by  first  intention.    Thus  pus  and 
other  secretions  from  the  wound  are  prevented 
from  entering  the  peritoneal  cavity,  adhesion  of 
the  omentum  or  intestine  to  any  part  of  the  inner 
aspect  of  the  wound  not  covered  by  peritoneum  is 
prevented,  and  such  firm  union  is  secured  that  n 
ventral  hernia  scarcely  ever  occurs  after  recovery. 

After  the  closure  of  the  wound,  that  part  of  the 
abdomen  which  has  been  exposed  is  carefully 
dried  and  cleaned,  the  india-rubber  cloth  removed, 
and  the  wound  covered  with  folded  lint  and  sup- 
ported by  long  strips  of  adhesive  plaster.  In 
most  cases  the  false  ribs  had  been  pressed  outwards 
by  the  tumor,  and  after  its  removal  a  deep  hol- 
low is  left.  This  must  be  filled  up  with  pads  of 
cotton-wool.  The  patient  is  then  gently  removed 
on  her  bed,  where  a  flannel  belt  is  adjusted  around 
her  abdomen.  She  is  kept  on  her  back,  her  knees 
supported  by  a  pillow,  is  covered  with  light  but 
warm  blankets,  and  provided  with  hot-water 
bottles,  if  she  is  at  all  chillj^ 

The  general  principles  of  the  afier-trealnicnt  are 
to  secure  extreme  quiet,  comfortable  warmth  to 
induce  gentle  perspiration,  and  perfect  cleanliness 
of  the  patient.  The  catheter  is  used  every  six 
hours  during  three  or  four  days  after  the  ope- 
ration, until  the  patient  can  move  witliout  pain. 
Pain  is  alleviated  by  enemas  of  laudanum,  and 
sickness  generally  yields  to  icod  water,  sod.v water, 
&c.  Should  sickness  continue,  enemas  ot  beet-tea 
with  brandy  every  two  to  four  hours  m  most 
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keeping  up  the  strength  of  the  patient.  Stimu- 
lants, as  brandy,  champagne,  &c.,  are  given  when 
thej'  are  called  for  by  failing  pulse  and  other  signs 
of  exhaustion.  Very  little  food  is  required  durmg 
the  first  days  after  the  operation;  barley-water,  toast 
and  water,  gruel,  bread  and  milk,  or  any  other 
light  nourishment  are  often  sufficient,  but  the  re- 
quirements of  the  individual  case  will  always  be 
the  best  guides.  Flatulence,  often  a  very  trouble- 
some symptom,  may  be  relieved  by  passing  the 
elastic  tube  of  an  enema  apparatus  up  the  rectum. 
An  enema  of  five  grains  of  quinine  in  an  ounce  of 
water,  with  or  without  a  few  drops  of  laudanum, 
repeated  every  four  hours,  has  often  relieved  flatu- 
lence by  restoring  the  tone  of  the  muscular  coat  of 
the  intestines.  The  urine  often  becomes  loaded 
with  lithates,  or  a  sediment  highly  coloured  with 
purpurine  forms,  in  which  case  citrate  of  potass 
may  be  given  freely  and  with  evident  advantage. 

The  stitches  are  removed  on  the  third  or  fourth 
day  after  the  operation,  by  which  time  the  wound 
\n\\  'have  united.  If  the  patient  is  very  stout, 
the  union  will  be  slower  and  the  stitches  may  be 
left  longer.  Suppuration  around  the  stitches,  which 
sometimes  takes  place,  causes  a  little  feverish- 
ness,  but  is  not  of  much  consequence. 

The  clamp  comes  off  at  varying  periods,  from 
three  to  fifteen  days.  The  patients  are  often  un- 
conscious of  it,  and  it  is  better  not  to  remove  it, 
unless  it  is  held  by  some  mere  shred  of  dead 
tissue. 

The  bowels  are  kept  quiet  after  the  operation, 
and  as  long  as  the  patient  feels  comfortable  their 
action  need  not  be  brought  on.  An  enema  of 
warm  water  or  a  dose  of  castor  oil  will  bring  on 
their  action  if  not  spontaneous.  Accumulation  of 
hard  foecal  masses  in  the  rectum  may  cause 
tenesmus,  keep  up  a  spurious  diarrhosa,  and  thus 
render  the  patient  uncomfortable.  Their  pre- 
sence wiU  be  discovered  by  digital  examination. 
They  should  be  broken  up  with  the  finger  or  a 
spoon,  and  the  bowels  afterwards  cleared  by  in- 
jecting warm  water.  If  the  first  motion  fatigues 
the  patient  and  renders  her  restless,  it  will  be  ad- 
visable to  have  it  followed  by  an  opiate  enema. 

An  occurrence  a  few  days  after  the  operation 
often  causes  apprehension — the  so-called  unexpected 
reappearance  of  the  catamenia.  This  uterine  dis- 
charge, however,  is  not  the  result  of  the  periodical 
rupture  of  a  Graafian  follicle  and  escape  of  the  ovum 
arrived  at  maturity  (a  fact  impossible  when  the 
operation  has  been  performed  a  few  days  after  the 
cessation  of  the  catamenial  flow),  but  an  occurrence 
generally  followed  by  relief,  also  observed  in  some 
fevers,  acute  inflammation  of  some  internal  organs, 
and  after  surgical  operations.  TJiis  uterine  dis- 
charge has  been  called  by  Gubler  uterine  epistaxis; 
the  writer  proposes  the  use  of  the  term  mclroataixis. 
After  the  recovery  of  the  patient  an  abdominal 
belt  ought  to  be  worn  for  some  months.  As  a  rule, 
very  perfect  health  follows  the  operation.  No 
special  ill-effect  has  been  observed,  even  when 
both  ovaries  have  been  removed.  The  occurrence 
of  disease  in  the  sound  ovary  left  has  been  ex- 
tremely rare.  Neither  pregnancy  nor  delivery  have 
been  unusually  troublesome  in  any  patient  who  has 
recovered  after  the  performance  of  ovariotomy  by 
the  writer.  The  statistics  of  his  own  practice  have 
been  given  in  a  former  column.  Those  of  other  sur- 
geons are  summed  up  by  Mr.  Clay,  of  Birmingham, 
in  his  recent  prize  essay  in  the  following  table : — 
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GENERAL  RESULTS  OP  OVARIAN  OPERATIONS. 
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Since  the  200  cases  recorded  in  the  above  table' 
the  writer  has  completed  the  operation  in  24  other 
cases  up  to  the  end  of  July  1867.  Of  these  4  died 
and  20  recovered;  giving  a  total  of  224  cases,  with 
158  recoveries  and  66  deaths,  or  a  mortality  of 
29*5  per  cent.       _  T.  Spencer  Wells. 
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1843.  F.  Grohe,  Ueber  den  Bau  u.  s.  w.  des  Eier- 
stocks.  Virchow's  Archiv,  vol.  xxvi.  Chireau, 
Esquisse  historique  sur  I'ovariotomie.  Journal  des 
Connaissancesm^dico-chirurgicales,  1844.  Churchill, 
Dublin  Medical  Journal,  July  1844.  Jeaffreson,  On 
the  Pathology  and  Treatment  of  Ovarian  Disease. 
London  Medical  Gazette,  1844.  Philipps,  Medico- 
chirurgical  Transactions,  June,  1844,  p.  468,  Velpeau, 
Dictionnaire  de  M^d.  art.  Ovaires,  1844;  Revue  m^- 
dicale,  1844,  t.  ii.  Dr.  Ephraim  McDowell,  London 
Medical  Gazette,  1844-45,  vol.  i.  p.  745.  Cormack,  Lon- 
don and  Edinb.  Monthly  Journal,  May,  1845.  Ashwell, 
On  Diseases  of  Women.  London,  1845.  Solly,  Lecture. 
Med.  Gazette,  1846.  Hvppolite  Larrey,  Revue  m6- 
dicale,  1846.  Chirean,  Historique  de  I'Ovariotomie. 
Union  mdd.  1847.  October.  Nath.  Smith,  British 
Provinc.  Med.  and  Surg.  Journal,  1846.  Nath.  Smith, 
British  and  Foreign  Med.  Review,  1847.  Th.  Safford 
Lee,  On  Tumours  of  the  Uterus  and  its  Appendages, 
p.  267,  1847.  B.  E.  Burd,  Successful  Case  of 
Ovariotomy.  Med.  Chirurg.  Transactions,  vol.  xxx. 
and  Lancet,  1847,  i.  p.  361.  Woyeikowski,  Revue 
m^dico-chirurgicale.vol.  i.  p.  359.  Paris,1847.  Rigaud, 
Revue  m^dico-chirurgicale,  t.  i.  p.  359.  Pans,  1847. 
Ashwell,  Diseases  of  Women,  p.  688.  London,  1848. 
J.  J.  Biihring,  Die  Heilung  der  Eierstockgeschwulste. 
Berlin,  1848.  Charles  Clay,  Results  of  all  the  Opera- 
tions for  Extirpation  of  Diseased  Ovaria.  London, 
1848.  Krull,  Therapie  der  Eierstockswassersucht. 
Rostock,  1848.  Vaullegeard,  Journal  des  Con- 
naissances  m^dico-chirurgicales,  1848,  p.  224.  Atlee, 
Case  of  Dr.  Robert  Houston.  American  Journal  of 
Med.  Sciences,  vol.  xvii.  p.  534  ;  1849.  Maisonneuve, 
Des  Ope'rations  apiilicables  aux  Maladies  de  I'Ovaire. 
Thfese  de  Concours.  Paris,  1849. 

1850-1860.—/.  Baker  Brown,  Provincial  Medical 
and  Surgical  Journal,  1850,  Nos.  8,  1 1 .  Bamilton, 
Ohio  Med.  and  Surg.  Journal,  Nov.  1850.  Kiwisch, 
Extirpation  eines  Eierstockcystoids.  Verhandl.  der 
phys.-med.  Gesellschaft  zu  Wiizburg,  1850,  i.  p.  281  ; 
and  Prager  Vierteljahrschrift,  1851,  Bd.  i.  R.  Lee, 
Analysis  of  162  cases  of  Ovariotomy  which  have 
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x.xxi.  Dublin  Med.  Trans.  1850.  Al.  Fr.  Quitienbaum, 
Ueber  Eierstockskrankheiten,  Dissert,  Rostock,  1850. 
Sully,  Med.  Chirurg.  Transactions,  vol.  xxxiv.  1850. 
R.  Lee,  Diagnosis  and  Treatment  of  Ovarian  Disease, 
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rations applicables  aux  Maladies  de  rOvaire.  ThJse. 
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Med.  and  Surgical  Journal,  Jan.  1851.  Bach,  Gazette 
m^dicale  de  Strassbourg,  1852,p.  424.  Bome<,Archivos 
gdn(5rales,  t.  xxx.  1852.  Lebert,  Mdmoires  de  la 
Socidte  de  Biologic,  p.  203.  Paris,  1852.  Ed.  Martin, 
Eierstockwassersucht,  deren  Erkenntniss  und 
Heilung,  nebst  einem  neuen  Verfahren  fur  Ovario- 
tomie,  nach  eigenen  Erfahrungen.  Jena,  1852. 
Rigaud,  Gazette  mddicale,  Strassbourg,  1852,  p.  422. 
Wagner,  Langenbeck's  Methode  zur  Kxtirpatio 
Ovarii.  Verhandl.  der  phys.-med.  Gesellschaft  zu 
Wurzburg,  1832.  Heft  vii.  p.  181.  Robert  Lee,  On 
Ovarian  and  Uterine  Disease.  London,  1853.  I. 
Baker  Brown,  Diseases  of  Women,  p.  248.  London, 
1854.    Btisch,  Chirurgische  Beobachtungen.  Berlin, 

1854.  Achille  Chereau,  M^moires  sur  les  Maladies  des 
Ovaires.  Paris,  1854.  Wash  L.  Atlee,  Synopsis  of  30 
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1855.  Simpson,  Obstetrical  Memoirs  and  Contri- 
butions, vol.  i.  p.  263.  Edinburgh,  1835.  J.  G.  Wilson, 
Association  Medical  Journal,  Oct.  1855.  Ch.  Bernard, 
De  I'Ovariotomie.  Arch,  g^n^r.  de  M^dec.  ii.  Oct. 

1856.  Bulletins  de  I'Acad.  de  Med.  pp.  25-226, 
1856-57.  Fock,  Operative  Behandlung  der  Ovarien- 
cysten.  Monatsschrift  fiir  Geburtskunde  und  Frauen- 
krankheiten,  Hefte  v.  vi.  Berlin,  1856.  Jobert, 
Bulletin  de  I'Academiede  M^decins,  vol.  xxii.p.  142, 
Nov.  1856.  Kiwisch,  Klinische  Vortrage,  Bd.  ii.  p. 
286.  Prag,  1856.  George  B.  Lyman,  M.D.,  History 
and  Statistics  of  Ovariotomy.  Mehlhose,  De  Turaor- 
ibus  Ovarii  cysticis.  Dissert.  Gryphirae,  1856.  G. 
Murray  Bumph-y,  Report  of  some  Cases  of  Ope- 
ration, p.  39.  Cambridge,  1856.  J.  Paupert,  Du 
Traitement  des  Kystes  volumineux  de  I'Ovaire.  Public 
de  I'Union  medicale,  Sept.  1836.  Scanzoni,  Ueber 
Ovariotomie  in  Scanzoni's  Beitrage  zur  Geburts- 
kunde, i.  196,  1856.  Steudel,  Beschreibung  einer 
Cystenhypertrophie  des  Eierstocks.  Tiibingen,  1856. 
Duncan,  Justifiability  of  Ovariotomy.  Lancet,  1857. 
Fergusson,  A  System  of  Practical  Surgery,  p.  792. 
London,  1857.  A.  Mi'ller,  3  Falle  von  Hydrops 
Ovarii.  Dissert.  Rostock,  1857.  Simpson,  Ovariotomy 
and  Ovarian  Tapping,  Clinical  Lectures,  1837.  Sep- 
timus Gibbon,  Ovariotomy,  British  Med.  Journal, 
March  1858.  Simon,  Zusammenstellung  von  64  in 
Deutschland  theils  ausgefiihrten,  theils  versuchten 
Ovariotomien.  Beitrage  zur  Geburtskunde  von  Scan- 
zoni, vol.  iii.  Wiirzburg,  1858.  Charles  West,  Diseases 
of  Women,  p.  549,  London  1858.  Bradford,  Report 
of  Cases  of  Ovariotomy  occurring  in  Kentucky,  1859. 
J.  W.  Bamilton,  Ohio  Med.  Journal,  1S59,  Jan. -Nov. 
American  Journal  of  Med.  Science,  p.  577 ;  1859. 
Bergott  §■  Michel,  Gaz.  m^.d.  de  Strassbourg,  p.  31 ; 
1859.  Th.  Safford  Lee,  Lancet,  i.  p.  142 ;  1859.  Mac- 
Ruer,  Maine  Med.  and  Surg.  Reporter,  Feb.  1859 ; 
American  Journal  of  Med.  Science,  p.  287,  1859. 
Vr.  McRuer,  On  Cases  fitted  for  Ovariotomy.  Med. 
Times  and  Gazette,  vol.  ii.  p.  464,  1859.  Michel, 
Gazette  de  Strassbourg,  p.  31,  1859.  Chas.  A.  Pope, 
St.  Louis  Med.  and  Surg.  Journal,  Jan.  1859.  Charles 
A.  Pope,  American  Journal  of  Med.  Science,  p.  378, 
1859.  Prof.  5c/(!//«,  ,On;iodine-Injection  in  Ovarian 
Cysts.  Med.  Times  and  Gazette,  vol.  i.  1860,  and 
Zeitschrift der  Aerzte  zu  Wien,  No.  48, 1859.  Spiegel- 
berg,  Beitrag  zur  pathologisehen  Anatomie  der 
Eie'rstockcysten.  Monatsschrift  fur  Geburtsk.  und 
Frauenk.  Aug.  Sept.  1859.  T.  Spencer  WeUs,Caseso{ 
Ovariotomy.  Med.  Times  and  Gazette,  vol.  i.  ii. 
1859,  and  Dublin  Quarterly  Journal,  Nov.  1859. 

1860-1867.— i'.  Bird,  Lancet,  vol.  ii.  p.  592,  1860. 
./ohn  Clay,  Chapters  on  Diseases  of  the  Ovaries,  trans- 
lated from  Kiwisch's  Clinical  Lectures,  with  an  ap- 
pendix on  Ovariotomy.  London,  1860.  Professor 
Bamilton,  Cases  of  Ovariotomy  occurring  in  Ohio. 
Med.  Times  and  Gazette,  vol.  i.  1860.  P.  Roemcr, 
Cases  of  Ovariotomy.  Med.  Times  and  Gazette,  vol. 
i.  1800.  Simpson,  Dropsy  of  the  Ovaries.  Med. 
Times  and  Gazette,  vol.  li.  1859,  and  vol.  i.  1860. 
Simpson,  Clinical  Lectures  on  Diseases  of  Women. 
Med.  Times  and  Gazette,  March-Dee.  1860.  Ju/es 
Worms,  Do  I'Extirpation  des  Kystes  de  1  Ovaire. 
Paris  1860.  Boinct,  Gazette  hebdom.  de  Maieciiie  et 
de  Chirurgie,  p.  787,  1861.  Gross,  On  the  Onf  m  of 
Ovariotomv.  North  American  Med  and  Chiiurg. 
Review,  I860,  and  Med.  Times  and  Gazette.  \ol.  i. 
1861.  Lebert,  Traitd  de  I'Anatomie  pathologiqiie. 
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p.  256.  Paris,  1861.  Mootoossawmy  Moodelly,  Mndras 
Quarterly  Journal,  No.  I,  p.  177,  and  Med.  Times 
and  Gazette,  vol.  i.  p.  450,  1861.  Hoberls,  On  the 
Removal  of  a  Pseudo-conoid  Ovnrious  Tumor. 
Dublin  Quarterly  Journal  of  .Med.  Science,  1861. 
tSaici/er,  American  Journal  of  the  Medical  Sciences, 
p.  -to,  1861.  Tyler  i'm/M,  On  Ovariotomy,  Med. 
Times  and  Gazette,  voI.-i.lS61.  /.  Baker  Brown, 
On  Ovarian  Dropsy,  London,  1862.  John  Clay, 
Medical  Times  and  Gazette,  i.  p.  610,  1862.  Demar- 
qnay.  Gazette  m<$dicale  de  Paris,  p.  529,  1862. 
Desgranges,  Opi^ration  d'Ovariotomie  suivie  de  gud- 
l  ison.  Paris,  1S62.  A.  Devaiix,  Translation  of  S. 
Wells,  Lemons  cliniques  sur  sept  cas  d'Ovariotomie. 
Bruges,  1862.  Gentilhomme,  Essai  sur  rOvariotomie. 
Gazette  m^dicale,  p.  529,  1862.  Gurlt,  Ueber 
Ovariotomie.  Verhandlungen  der  Gesellschaft  der 
Geburtshiilfe  in  Berlin,  Mai,  1852.  K.  Henning, 
Ueber  Operationen  an  den  Eierstocken.  Monatsch. 
fiir  Geburtsk.  und  Frauenkr.  Aug.  1862.  Thos.  Keith, 
Case  of  Ovariotomy.  Edinburgh,  1862.  Labalbary, 
De  I'Hydrovarie  et  de  I'Ovariotomie.  Paris,  1862. 
Is.  Oilier,  De  I'Ovariotomie.  Paris,  1862.  Pihars- 
Dufeiltay,  De  I'Ovariotomie.  Archives  g^n^rales  de 
Medecine,  vol.  i.  p.  339,  1862.  Richard,  Gazette 
hebdom.  No.  105,  1862.  Spencer  Wells,  Med.  Times 
and  Gazette,  Cases,  1852-67.  Prof.  Breslau  in  Zitrich, 
Ovariotomie  mit  nachgefolgtem  Tode.  Monatsschrift 
f.  Geburtshiilfe.  Berlm,  1853.  George  Buchanan, 
Case  of  Ovariotomy.  Edinb.  1863.  Chauffard,  Con- 
siderations touchant  I'influence  des  races  sur  le 
r^sultat  des  operations  chirurgicales.  Gazette  heb- 
dom. de  Mdd.  et  de  Chir.  p.  714,  1863.  A.  Courty, 
E.\cursion  chirurgicale  en  Angleterre.  Montpellier, 
1863.  Fergusson,  Case  of  Ovariotomy.  Medical 
Times  and  Gazette,  p.  270,  1833.  Hulme,  Case 
of  Ovariotomy^  Med.  Times  and  Gazette,  i.  p.  291, 
1863.  Hutchinson,  Clamp  for  and  Case  of  Ovariotomy. 
Med.  Times  and  Gazette,!,  pp.  40-367,  1863.  Fr.  Jot- 
trand,Notea  sur  I'Ovariotomie.  Bruxelles,1863.  Thos. 
Keith,  On  Ovarian  Dropsy.  Edinburgh,  1863.  Kras- 
souishy,  Petersbiirger  medicinische  Zeitschrift, 
1863.  Dr.  Oldham's  and  Mr.  Bryant's  Cases  of  Ovario- 
tomy, i.  p.  422.  1863.  Pingaud,  Des  indications  et 
contre-indications  de  I'Ovariotomie.  Strassbourg, 
1863.  Dr.  Priestley  and  Mr.  de  Morgan,  Two  Cases  of 
Ovariotomy,  i.  p.  269,  1863.  Scanzoni,  Krankheiten 
der  weiblichen  Sexualorgane,  p.  425,  1863.  ISimon, 
Case  of  Ovariotomy.  Med.  Times  and  Gazette,  i.  p. 
398;  1860.  Spencer  Wells,  Account  of  a  Patient 
on  whom  Ovariotomy  was  performed  twice.  Med. 
Chir.  Trans,  xlvi.  1863.  Spencer  Wells,  On  the 
History  and  Progress  of  Ovariotomy  in  Great  Bri- 
tain. Med.  Chirurg.  Trans,  vol.  xlvi.  1863.  George 
Buchanan,  Case  of  Ovariotomy.  Glasgow,  1864.  T. 
von  Dusch,  Zur  Ovariotomie.  Verhandlungen  der 
Gesellschaft  der  Geburtshiilfe  zu  Leipzig,  1864. 
Dutoit,  Die  Ovariotomie  in  England,  Deutschland 
und  Frankreicb.  Wiirzburg,  1364.  Eichwald,  Die 
CoUoid-Entartung  der  Eierstijcke.  Wiirzburger  me- 
dicinische Zeitschrift,  vols.  v.  and  vi.  1854.  Fehr, 
Die  Ovariotomie.  Heidelberg,  1864.  Wilson  Fox,  On 
the  Origin  and  of  the  Cystic  Tumours  of  the  Ovary. 
Med.  Chirurg.  Transactions,  vol.  xlvii.  1864.  Thos. 
Keith,  14  Cases  of  Ovariotomy.  Edinburgh,  1864. 
P.  II.  MacGillivray,  Cases  of  Ovariotomy,  Medical 
Society  of  Victoria,  1863-64.  E.  R.  Peaslee,  Ovarian 
Tumors  and  their  Treatment  (excepting  Ovariotomy), 
New  York,  1864.  R.  T.  Tracy,  Cases  of  Ovariotomy. 
Medical  Society  of  Victoria,  1864.  Herrera  Vdgas, 
Etude  sur  les  Kystes  de  l'(  ivaire  et  I'Ovariotomie. 
Paris,  1864.  fy.  Craig,  Chlorate  of  Potass  in  the 
Treatment  of  Ovarian  Disease.  Edinburgh  Medical 
Journal,  Nov.  1865.  George  T.  Elliot,  Removal 
of  a  multilocular  exogenous  Ovarian  Tumour.  New 
York  Medical  Journal,  Sept.  1865.  Koeberle,  De 
POvariotomie.  Pnris,1865.  Opferations d'Ovariotomie. 
Paris,  1865.  E.  M.  Peaslee,  Ovariotomy.  New  York, 
1865.  Ch.  G.  Ritchie,  Ovarian  Physiology  and  Pa- 
thology. London,  1863.  William  Turner,  On  some 
Malformations  of  the  Organs  of  Generation.  Edin- 
burgh, 1865.  Spencer  Wells,  A  Second  Series  of  50 
Cases  of  Ovariotomy.  Med.  Chirurg.  Trans,  xlviii. 
1865.  Spencer  Wells,  Diseases  of  the  Ovaries,  vol.  i. 
London,  1865.  Aacling,  Case  of  Ovariotomy.  Med. 
Times  and  Gazette,  i.  p.  50,  1866.  Antonio  Maria 
Darbosa,  Nota  sobra  4  Ovariotomia.  Lisbon,  1866. 
George  Buchanan,  Case  of  Ovariotomy.  Glasgow, 
1860.  Successful  Case  of  Ovariotomy.  Glasgow  Med. 
Journal,  Aug.  1866.  Julian  J.  Chisolm,  Ovariotomy. 


Richmond  Med.  Journal,  No.  v.  Nov.  1866.  Jos.  B. 
C««er,  Case  of  Ovariotomy.  Medical  Review  Oct  15 

1865,  p.  371.  Dr.  Cesare  Fumigalli,  Translation  of 
S.  Wells,  Sulla  cura  delle  cisti  voluminose  e  del 
turaori  dell'  Ovario.  Milano,  1856.  Gooding,  Case 
of  Ovariotomy.  Med.  Times  and  Gazette,  i.  p.  61 

1866.  Thos.  Keith,  40  Cases  of  Ovariotomy.  Edin- 
burgh, 1866.  Kuchcnmeister,  Die  Krankheiten  der 
Ovarien,  ihre  Diagnose  und  Behandlung,  von  T. 
Spencer  Wells,  F.R.C.S.,  iibersetzt.  Leipzig,  1865. 
Mackinnon,  Case  of  Ovariotomy  in  Melbourne.  Med. 
Times  and  Gazette,  p.  648,  1866.  Marriott,  Cases  of 
Ovariotomy.  Med.  Times  and  Gazette,  i,  p.  493,  1886. 
Eduard  Martin,  Zwei  erfolgreiche  Ovariotomien. 
Berliner  klinische  Woehenschrift,  No.  45,  1866. 
31.  L.  Negroni,  Aper^u  sur  I'Ovariotomie.  Paris, 
1858.  Otto  Spiegelberg,  Zwei  erfolgreiche  Ovario- 
tomien. Leipzig,  1866.  Stilling,  Extra-peritoneal- 
Methode  der  Ovariotomie.  Berlin,  1866.  Turnbull, 
Case  of  Ovariotomy.  Med.  Times  and  Gazette,  i.  pp. 
176-184  i  1866.  Spencer  Wells,  Clinical  Remarks  on 
the  Different  Modes  of  Dealing  with  the  Pedicle  in 
Ovariotomy.  British  Med.  Journal,  1866.  Bryant, 
Clinical  Surgery  —  Ovariotomy.  London,  1867.  Chas. 
Robin,  Lefons  sur  les  Ttimears,  p.  600.  Paris,  1867. 
Clay,  Jacksonian  Prize  Essay,  1867. 

[OXALvEMIA.  The  oxalic  acid  diathesis 
(Prout);  oxaluria  (Auc.  Van).  Oxalic  acid  (Ca 
0.  O3)  never  maintains  a  separate  existence  in 
the  animal  economy,  but  is  met  with  very  frequently 
as  oxalate  of  lime.  This  salt  often  occurs  in  minute 
quantities  in  apparently  healthy  urine,  or  may  be 
the  product  of  its  earliest  acid  fermentation.  It 
is  met  with  also  in  the  blood,  and  for  weeks  or 
months  in  abnormal  quantities  in  the  urine,  and  is 
the  constituent  of  one  form  of  urinary  calculus. 
There  are  well-marked  symptoms  of  an  oxalic  acid 
condition  of  the  blood,  and  it  is  the  exponent  of  a 
clearly-defined  disease  of  that  fluid.  Oxalic  acid 
may  be  conveyed  into  the  blood  and  thence  into 
the  urine  with  the  diet,  and  for  a  long  time  its 
occurrence  was  wholly  attributed  to  this  cause,  but 
there  are  now  known  to  be  other  sources.  It  may 
be  produced  from  substances  quite  free  from  the  acid, 
as  sugar,  an  excess  of  which  in  the  diet  is  con- 
vertible into  oxalic  acid  in  the  blood  and  reappears 
in  the  urine  as  oxalate  of  lime.  The  vegetable 
alkaline  salts  tend  to  its  occurrence,  and  the  use  of 
drinks  rich  in  carbonic  acid,  alkaline  bicarbonates, 
and  everything  which  can  overload  the  blood  with 
carbonic  acid  have  the  same  effect.  Whenever 
the  respiratory  process  is  diminished  and  the  me- 
tamorphosis of  matter  is  deranged,  leading  to  an. 
accumulation  of  carbonic  acid  in  the  blood,  the 
same  result  may  occur.  The  acid  is  developed  in 
the  blood  from  two  very  distinct  sources.  1. 
From  the  saccharine  and  lactic  acid  series  of  trans- 
formations, the  sugar  conveyed  into  the  blood  from, 
the  hepatic  system  being  oxidised  without  being  fii-st 
converted  into  lactic  acid,  and  its  metamorphosis 
arrested  at  that  stage  instead  of  proceeding  to 
the  stage  of  carbonic  acid  <and  water.  2.  From 
the  destructive  metamorphosis  of  uric  acid  and 
urea,  wiiich  substances  ought  to  be  separated  by 
the  kidneys.  The  uric  acid  becoming  oxidated 
is  converted  into  oxalate  of  lime  or  of  iiramonia. 
Whether  the  oxalates  have  been  absorbed  from 
the  alimentary  canal  or  developed  in  the  blood 
they  may  bo  e.xcreted  by  the  kidneys  as  rapidly 
as  they  are  formed,  and  no  manifest  symptoms  of 
disease  may  result;  but  should  the  kidneys  fail  to 
perform  tliis  function  completely,  they  have  a 
tendency  to  accumulate  in  tlie  blood,  and  general 
symptoms  result.  It  is  the  powerful  affinity  of 
oxalic  acid  for  lime  nnd  the  insolubility  of  tlie 
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oxalate  of  lime  wliicli  protects  the  system  from  the 
more  violent  pernicious  effects  of  the  oxalic  acid. 

Oxalic  acid  has  been  detected  in  the  blood  by 
Dr.  Garroil  in  a  case  of  albuminuria  ;  also  by 
Dr.  Schmidt,  who  considers  that  it  exists  as  a 
triple  soluble  salt,  a  combination  of  oxalic  acid, 
lime,  and  albumen.  Oxalates  are  frequently  found 
in  the  urine  of  persons  recovering  from  severe 
diseases,  as  cholera.  (  WalsJie's  Monlhly  Journal  of 
ilie  Medical  Sciences,  January  1849.)  They  co- 
exist with  various  skin  diseases,  and  have  been  ob- 
served especially  in  patients  affected  with  boils 
and  carbuncles.  They  often  also  coincide  with 
disease  of  the  kidneys,  but  whether  this  is  pro- 
duced by  the  irritation  of  large  quantities  passing 
through  the  organ,  as  appears  to  be  shown  by  the 
experiments  of  Wcihler,  is  still  uncertain.  During 
various  acute  and  chronic  diseases  it  makes  its 
appearance  transitorily,  and  is  of  very  little  im- 
portance. 

After  the  use  of  articles  rich  in  oxalic  acid,  of 
sparkling  wines  and  of  strong  beer,  or  the  medical 
injection  of  the  acid  or  its  compounds,  a  tempo- 
rary deposit  of  oxalate  of  lime  takes  place  in  the 
urine,  and  the  long-continued  use  of  such  food  has 
an  injurious  tendency.  Sediments  of  oxalate  of 
lime  in  the  urine  occur  very  frequently  in  chronic 
diseases;  in  fact  it  was  laid  down  by  Dr  Maclagan 
that  in  such  cases  a  total  absence  of  the  salt  is 
rather  the  exception  than  the  rule.  They  occur 
also  in  diseases  attended  with  disturbed  respiration 
or  disturbed  digestion;  also  in  anaemic  and 
chlorotic  cases,  in  convalescence  from  severe  ill- 
nesses, as  a  result  of  frequent  pregnancies,  pro- 
tracted lactation,  spermatorrhsea,  and  excess  of 
venery,  and  also  in  diseases  dependent  on  malaria, 
all  referable  to  an  altered  condition  of  the  blood, 
in  which  the  respiratory  changes  are  not  duly 
maintained.  In  the  same  way  also  diseases  of  the 
brain  and  nerves  lead  to  oxaluria,  and  in  diseases 
especially  in  which  there  is  an  impairment  both  of 
respiration  and  digestion.  It  is  observed  in  vio- 
lent attacks  of  apoplexy,  melancholia,  and  mania. 
It  is  never  foimd  in  the  first  stages  of  typhus, 
in  acute  rheumatism,  certain  stages  of  tuberculosis, 
intestinal  catarrh,  dysentery,  pharyngitis,  and 
many  cutaneous  diseases,  and  it  occurs  only 
transiently  or  under  particular  circumstances  in 
puerperal  conditions,  morbus  Brightii,  disease  of 
the  heart,  affections  of  the  liver,  epilepsy,  various 
diseases  occurring  in  paroxysms,  paralysis  with 
debility,  and  perhaps  diabetes.  {Studies  of 
Oxaluria,  by  Dr.  Moritz  Swaber,  of  Pragal.  Dub- 
lin Med.  Journal,  vol.  xxxii.  p.  229,  I860.) 

Oxalate  of  lime  occurs  in  the  urine  under  a 
great  variety  of  circumstances.  Dr.  J.  A.  Easton 
detected  it  in  large  quantities  in  cases  of  neuralgia 
generally  and  of  sciatica  in  particular  {Glangoiv 
Med.  Journal,  vol.  vi.  p.  258),  and  he  refers  it  to 
the  oxidation  of  uric  acid  in  a  gouty  condition  of 
the  blood,  in  proof  of  which  Wcihler  and  Frerichs 
are  quoted  as  having  found  that  the  introduction 
of  uric  acid  into  the  organism  was  followed  by  the 
presence  of  oxalate  of  lime  in  the  urine,  and  Golding 
Bird,  who  witnessed  the  production  of  the  same 
salt  from  the  decomposition  of  uric  acid  in  blood 
serum.  The  oxalate  in  some  patients  also  is  occa- 
sionally associated  with  or  replaced  by  uric  acid 
and  urates,  and  the  neuralgia  in  these  cases  and 
the  pain  in  many  cases  of  heniicrania  are  re- 
garded by  Dr.  Easton  as  manifestations  of  the 


materies  morbi  of  gout  thrown  out  from  the  blood 
in  the  sheath  of  some  particular  nerve. 

There  are  two  points  of  view  in  which  oxalae- 
mia  has  to  be  regarded  by  the  surgeon.  1.  As  a 
disease  of  the  blood.  2.  As  the  origin  of  a  renal 
or  vesical  concretion  of  oxalate  of  lime  or  the 
mulberry  calculus. 

1.  Oxalffimia  is  associated  with  symptoms  of 
dyspepsia,  of  nervous  erythism,  and  of  morbid 
sensibility,  and  it  is  attended  with  a  train  of  symp- 
toms referable  to  the  heart  and  nervous  system. 

2.  The  appearance  of  the  oxalates  as  a  urinarj- 
sediment,  and  as  the  immediate  exciting  cause  of 
a  fit  of  the  gravel,  or  as  a  concretion,  indicates  that 
oxalic  acid  is  being  produced  in  an  abnormal 
manner  in  the  organism,  and  that  the  blood  is 
or  has  been  affected  with  oxalaemia.  The  elective 
affinity  of  the  kidneys  for  this  salt  unduly  de- 
veloped or  introduced  into  the  blood  may  protect 
the  system  from  any  other  consequence  except  the 
formation  of  a  calculus,  but  this  is  often  a  very 
serious  result.    (Vide  art.  Urinary  Calculi.) 

To  determine  the  existence  of  oxalic  acid  in  the 
urine,  according  to  Dr.  Swaber  {lib.  cit.),  is  of  con- 
siderable value  in  prognosis,  in  reference  to  the 
violence  and  danger  of  pneumonia. 

The  symptoms  associated  with  the  occurrence  of 
oxalate  of  lime  in  the  urine  are  described  as  follows 
by  Dr.  Begbie.  They  occur  chiefly  in  patients  of  the 
sanguine  or  melancholic  temperament,  in  the  prime 
of  life,  and  in  males  of  the  upper  classes,  unaccus- 
tomed to  laborious  exertion,who  indulge  in  theluxu- 
ries  of  the  table.  Theyoccur  less  frequently  in  females. 
Indigestion  from  its  mildest  to  some  of  its  most 
aggravated  forms,  often  with  no  disorder  apparently 
but  the  uneasiness  arising  therefrom,  with  languid 
assimilation.    There  is  a  sense  of  load  at  the  pit 
of  the  stomach,  with  flatulency  and  palpitation 
some  hours  after  a  meal  ;  often  sufferings  of  a 
more  severe  kind  influencing  very  seriously  the 
nervous  system  and  threatening  the  mental  condi- 
tion.  The  patient  is  usually  peevish,  sensitive,  and 
irritable,  or  dull,  desponding,  and  melancholic  ;  at 
times  frill  of  gloomy  fears  and  dark  forebodings; 
painfully  distrustful  of  his  own  powers;  suspicious 
of  some  lurking  disease,  especially  pointing  to 
consumption  or  disease  of  the  heart.    From  the 
dread  of  some  threatened  evil  he  is  not  infrequently 
hurried  to  the  brink  of  mental  derangement.  In 
the  milder  forms  there  is  an  anxious  countenance 
and  the  aspect  of  ill  health,  a  loaded  tongue,  a 
dry  skin,  and  an  irritable  pulse.    In  the  more  con- 
firmed, a  dingy,  dark  complexion,  perhaps  a  red, 
tender,  and  occasionally  quivering  tongue,  emacia- 
tion, falling  off  of  thehair,  eruptions  of  a  scaly  kind, 
sometimes  boils  or  carbuncles,  pain  of  a  dull  but 
deep-seated  kind  in  the  back  and  loins,  haemorrhage 
from  the  bowels  or  bladder,  incontinence  of  urine, 
and  complete  prostration  of  the  virile  powers. 
The  progress  of  these  symptoms  may  be  varied 
and  slow;  "under  diet  and  regimen  with  pure 
coimtry  air  it  may  be  cliecked  and  controlled  ; 
under  medicine  it  may  be  entirely  arrested  ;  but 
if  netrlected  or  maltreated,  the  malady  will  finally 
subiect  its  victim  to  the  sulferiiigs  and  penis  of 
stone  in  the  kidney  or  bladder,  or  the  st.II  more 
serious  consequence  of  malignant  organic  disease 
(Edinb.  Monthly  Journal,  vol.  ix.  p.  io*-/-; 

Dr.  Be?bie  refers  these  symptoms  to  a  pmson 
generated  during  the  process  of  d.gestion  „nd 
assimilation,"  and  carried  into  the  blood  through 
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.  >  ordinary  channels,  but  limited  in  its  conse- 
quences by  the  agency  of  the  kidneys,  the  poison 
appearing  in  the  urine  in  the  form  of  oxalate  of 
lime.  These  views  are  in  accordance  with  those 
of  Prout  and  Golding  Bird.  The  cases  given  by 
Dr.  Begbie  illustrate  finally  the  necessity  of  care- 
ful examination  of  the  urine  in  every  case  of 
dyspepsia. 

When  oxalic  acid  or  its  compounds  act  as 
a  poison  it  is  probably  by  the  development  of 
carbonic  oxide  gas. 

On  the  principle  that  oxalaemia  is  owing  to  de- 
fective oxygenation,  nitro-hydrochloric  acid,  the 
most  powerful  oxidising  substance  known,  is  indi- 
cated theoretically  as  a  remedy,  and  it  has  been 
found  in  practice  the  most  efficient.  It  may  be 
supposed  to  oxidise  the  materies  morbi  completely 
and  convert  it  into  carbonic  acid  and  water. 
{Headland  on  the  Action  of  Medicines,  1854.) 

Tlie  Treatment. — In  this,  as  in  all  the  altered 
conditions  of  the  blood  dependent  upon  defective 
oxygenation,  remedies  which  promote  oxygenation 
are  indicated.  The  nitro-hydrochloric  acid  may 
be  given  in  doses  of  twenty  minims  three  times  a 
day  in  the  infusion  of  calumba  or  some  other 
bitter.  The  bowels  have  to  be  cleansed  occasionally 
with  gentle  laxatives.  Saccharine  materials  should 
be  excluded  as  much  as  possible  from  the  diet,  and 
milk,  farinaceous  vegetables,  and  animal  food 
enjoined  ;  warm  clothing  and  tepid  sponging. 

K.  Acid.  nitr.  dil.,  acid,  hydrochl,  L).,  syrup 
auratii,  aa  Jss  ;  aquae  ^'ss.  Misce.  A  teaspoonful 
mixed  with  a  wineglassful  of  water  before  nleals. 

H.  Ancell, 

OZCENA.  (From  oQn,  a  stench.)  An  ulcer 
situated  in  the  nose,  discharging  a  foetid  purulent 
matter,  accompanied  with  caries  of  the  bones. 
The  constitutional  disease  upon  which  ozoena 
depends  must  be  relieved  before  the  cure  of  the 
local  effect  can  be  expected.  Tertiary  syphilis 
is  usually  the  cause  of  this  affection,  but  it  may  arise 
from  scrofula  or  from  any  other  disease  or  injury 
occasioning  caries  of  the  bones  and  ulceration  of 
the  fibro-mucous  membrane  of  the  nostrils.  The 
internal  medicines  which  may  be  necessary  are 
preparations  of  mercury  and  antimony,  iodine, 
hydriodate  of  potash,  sarsaparilla,  cod-liver  oil, 
quinine,  preparations  of  steel,  elm  bark,  Peruvian 
bark,  muriated  barytes,  and  muriate  of  lime.  The 
best  local  applications  are  lotions  of  the  sulphate  of 
copper,  zinc,  nitrate  of  silver,  kreosote,  lotions  of 
the  chloride,  or  of  the  bichloride  of  mercury  and 
lime  water,  or  of  diluted  sulphuric  acid.  (See 
Venereal  Disease.) 

PALATE,  FISSURE  OF.  [There  are  few 
defects  of  the  human  body  which  .are  attended 
with  more  inconvenience  to  the  individual  afflicted, 
than  cleft  palate,  whether  we  consider  it  as  affect- 
ing the  utterance  of  articulate  sounds,  or  whether 
we  consider  the  unpleasant  suspicions  as  to  its 
cause  which  may  sometimes  arise. 

Few  defects  have  more  successfully  baffled  the 
skill  of  the  surgeon,  and  few,  when  effectually 
relieved,  more  amply  reward  his  skill. 

Cleft  palate  may  be  either  congenital  or  acci- 
dental, and  in  either  case  it  may  be  either  simple 
or  compound;  that  is,  it  may  be  confined  to  either 
the  hard  or  soft  palate,  or  it  may  extend  through 
both.  It  may  vary  in  degree  from  the  mere 
bifurcation  of  the  uvula  or  an  opening  in  the  hard 
palate  no  larger  than  the  smallest  probe-point,  to 
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the  entire  absence  of  the  velum,  of  the  palatine 
processes  of  the  palate  and  maxillary  bones,  and  of 
the  intermaxillary  bones.  Frequent  reference  is 
made  to  cleft  palate  by  the  older  authors,  but  the 
only  remedy  suggested  by  them  is  an  obliteration 
of  the  aperture  by  some  foreign  body,  and  this  we 
may  infer  from  the  plates  and  descriptions  on  re- 
cord must  havebeen  most  imperfectly  accomplished. 

The  first  operation  appears  to  have  been  per- 
formed about  the  year  1760  by  a  French  dentist, 
M.  Le  Mounier.  "A  child  had  the  palate  cleft  from 
the  velum  to  the  incisor  teeth  ;  M.  Le  Mounier  at- 
tempted, with  success,  to  reunite  the  two  edges  of 
the  cleft,  first  making  several  points  of  suture  to 
hold  them  together,  and  then  refreshing  them  with 
a  cutting  instrument." 

Velpeau  mentions  that  "  in  1813,  experiments 
upon  the  dead  body  were  made  by  Colombo,  and 
that  he  v/as  desirous  of  repeating  them  upon  a  pa- 
tient in  1815,  who,  however,  refused." 

From  this  date  the  operation  was  frequently  per- 
formed, both  on  the  continent  and  in  America,  by 
men  with  whose  names  all  must  be  familiar — 
Graefe,  Etel,  Roux,  Dieffenbach,  Doniges,  Velpeau, 
Hosack,  Multee,  Warren,  and  many  others. 

In  the  year  ]  821,  Mr.  Alcock  performed  staphy- 
loraphy  for  the  first  time  in  England.  But  the 
operation  was  attended  with  such  difficulty,  and  the 
results  were  so  uncertain,  that  even  amongst  the 
best  surgeons  it  was  generally  believed  that  but 
few  cases  were  suitable  for  it.  In  Syme's  Princi- 
ples of  Surgery,  published  in  1832,  we  read,  "  Fis- 
sure of  the  soft  palate  may  be  united,  in  favourable 
cases,  by  an  operation  similar  to  that  for  hare-lip, 
but  which  is  exceedingly  difficult  of  execution, 
owing  to  the  situation  of  the  parts,  &c." 

Mr.  Listen,  in  his  Operative  Surgery,  published 
1840,  says :  — "  The  operation  shoidd  not  be  com- 
menced before  the  patient  has  arrived  at  years  of 
discretion,  so  that  he  may  afford  ever}''  facility  for 
its  accomplishment.  An  attempt  may  now  be 
made  to  close  the  fissure  by  adhesion  of  its  margins. 
But  it  is  only  in  very  favourable  instances  that 
this  velosynthesis  should  be  attempted." 

Sir  W.  Fergusson,  in  1844,  presented  a  paper  to 
the  Medico-Chirurgical  Society  on  cleft  palate  and 
on  staphyloraphy,  in  which  he  pointed  out  an  im- 
proved mode  of  performing  the  operation.  He  says : 
— "  Up  to  a  recent  period  the  results  have  been  so 
unsatisfactory,  that  I  have  had  little  confidence  in 
recommending  the  operation."  Up  to  this  period 
the  operation  had  been  performed  very  much  in 
the  same  way  by  all  surgeons,  slight  differences  of 
opinion  existing  only  as  to  whether  the  sutures 
should  be  carried  through  the  velum  first,  and  then 
the  edges  pared,  or  whether  the  edges  should  be 
pared  first,  and  then  the  sutures  passed;  and  whe- 
ther the  edges  should  be  pared  with  a  knife  or  scis- 
sors. But  with  the  exception  of  these,  or  equally 
unimportant  differences,  the  operation  performed  by 
all  was  the  same.  Thus,  from  1760  to  1840,  little 
or  no  real  advance  had  been  made  in  the  operation 
for  fissure  of  the  soft  palate.  Mr.  Listen,  with  his 
skill  as  !in  operator,  pursued,  with  very  little  modi- 
fication, the  same  plan  as  that  devised  by  Mounier, 
the  French  dentist,  nearly  a  centuiy  before. 

Up  to  this  date  no  one  liad  even  attempted  to 
operate  upon  fissure  of  the  hard  palate.  Mr.  Syrao 
writes,  in  1832  ; — "Split  palate  does  not  admit  of 
any  remedy  for  the'division  of  the  hard  part,  except 
the  closure  of  the  communication  betweeii  the  nose 
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and  the  mouth  by  a  piece  of  silver,  enamel,  or  other 
substance,  so  fitted  as  to  remain  in  it  without  shift- 
ing." Mr.  Listen,  in  his  Operative  Surgery,  pub- 
lished in  1840,  appeared  to  consider  it  so  entirely 
out  of  the  province  of  the  surgeon,  that  he  did  not 
even  refer  to  it;  his  remarks  on  split  palate  being 
entirely  confined  to  fissure  of  the  velum  pendulum 
palati. 

Sir  W.  Fergusson,  in  1844,  says: — "Until  a 
recent  date,  the  cleft  in  the  hard  palate  has  been 
deemed  beyond  the  reach  of  surgical  skill,  but  Dr. 
Mason  Warren,  of  Boston,  has  recently,  by  a  pro- 
ceeding strictly  surgical,  closed  the  fissure  here  as 
well  as  in  the  soft  parts.  I  have  resorted  to  the 
operation  in  several  instances,  but  without  success. 
The  process  is  exceedingly  difficult." 

The  history  of  the  surgical  treatment  of  the  hard 
palate  dates  from  this  period.  Since  Dr.  Warren's 
paper,  which  appeared  in  the  New  England  Jour- 
nal for  1843,  many  surgeons  in  this  country,  as 
■well  as  on  the  continent  and  in  America,  have  per- 
formed the  operation  with  success. 

We  proceed  first  to  describe  the  operation  on 
the  soft  palate,  called  staphyloraphy,  as  performed 
at  the  present  day.  The  first  step  is  the  improve- 
ment recommended  by  Sir  William  Fergusson,  the 
division  of  the  levatores  palati,  and  the  palato- 
pharyngei  muscles.  One  great  obstacle  to  the 
success  of  this  operation,  previous  to  Sir  William 
Fergusson's  paper,  was  the  violent  muscular  action 
which  the  irritation  of  the  operation  appeared  to 
provoke  ;  this,  Sir  William  was  induced,  after 
dissecting  a  cleft  palate,  to  attribute  to  the  com- 
bined action  of  the  before-mentioned  muscles,  and 
therefore  he  divided  them,  rather  than,  as  had 
hitherto  been  the  fashion,  inflict  sundry  empirical 
gashes  upon  the  soft  palate  with  the  object  of  re- 
lieving tension,  and  paralysing  the  muscular  action 
of  the  part.  The  result  of  this  more  reasonable 
practice  has  been  to  make  the  operation  more 
frequently  successful  After  this  step  has  been 
taken,  the  edges  of  the  fissure  should  be  pared 
with  a  probe-pointed  bistoury,  and  then  brought 
together  and  retained  in  apposition  by  means  of 
two  or  three  interrupted  sutures.  All  motion  of 
the  parts  should  be  guarded  against  as  much  as 
possible.  Fluid  food  should  alone  be  taken  for 
the  first  forty-eight  hours,  and  this  but  sparingly 
The  stitches  should  be  carefully  cut  out  on  the 
second  or  third  day. 

The  surgical  treatment  of  the  hard  palate  is,  as 
has  been  already  said,  of  very  recent  date.  Dr. 
Mason  Warren  must  be  considered  as  the  origina- 
tor of  this  operation,  which  consists  in  dissecting 
the  soft  tissues  from  the  bones  of  the  palate,  by 
means  of  knives  with  short  angular  blades  con 
trived  for  the  purpose  {Med.  Chirm:  Trans. 
vol.  xxxix.),  so  as  to  form  two  flaps,  falling  dovyn- 
■wards  towards  the  tongue,  the  edges  of  which 
shall  meet  in  the  mesial  line;  these  edges  are 
then  to  be  pared,  so  as  to  present  clean-cut  raw 
surfaces,  which  are  to  be  kept  in  contact  by  means 
of  the  interrupted  suture,  until  union  has  taken 
place.  In  those  cases  where  the  fissure  extends 
through  both  hard  and  soft  palates,  the  operation 
must  be  divided  into  two,  three,  or  even  more 
parts,  as,  for  several  reasons,  it  is  injudicious  to 
attempt  the  union  of  a  large  surface  at  once.  In 
these  cases  the  operator  generally  selects  the  an- 
terior extremity  to  commence  upon.  Of  the  pro- 
priety of  performing  tliis  operation  many  surgeons 


have  grave  doubts.  Fergusson  says  : — "  In  the 
generality  of  such  cases,  I  believe  that  the  patient 
had  better  remain  satisfied  with  an  obturator." 
Erichsen,  in  his  Science  and  Art  of  Surgery,  1053, 
says  : — "  This  operation  has  not  been  hitherto 
successful,  I  believe,  in  this  country.  Fissures  of 
the  hard  palate  usually  require  to  be  closed  by 
means  of  an  obturator." 

Miller,  in  his  Practical  Surgery,  1852,  says: — 
"  If  the  aperture  be  large,  the  deficiency  can  only 
be  supplied  by  mechanical  contrivance.  If,  how- 
ever, it  resembles  merely  a  fistulous  opening, 
closures  of  the  mucous  membrane  may  be  ob- 
tained by  the  occasional  application  of  a  heated 
wire." 

The  late  Mr.  Avery,  of  Charing  Cross  Hospital, 
appears  to  have  been  the  first  English  surgeon  who 
obtained  any  encouraging  measure  of  success  in 
this  operation. 

Mr.  Pollock  records,  in  a  paper  published  in  the 
Medico-Cliirurgical  Society''s  Transactions,  1856, 
two  cases  successfullj'  treated  by  that  gentleman. 
Mr.  Pollock  enjoyed  the  benefit  of  Mr.  Avery's 
friendship,  and  assisted  him  in  some  of  his  opera- 
tions on  the  hard  palate,  and  to  this  circumstance 
he  attributes,  in  some  measure,  his  own  success  in 
this  operation,  which  appears  to  have  exceeded 
that  of  others.  Some  part  of  his  success  also  he 
attributes  to  the  instruments  he  uses,  which  have 
been  made  according  to  his  own  directions.  On 
this  point  he  remarks  : — "  The  first  consideration 
must  be  paid  to  |the  instruments  which  are  neces- 
sary in  these  operations  ;  a  consideration  of  the 
utmost  importance  ;  as  much  so,  indeed,  as  any 
other  point  in  connection  with  the  treatment  of 
these  cases.  The  broader  cutting  edge  should  be 
chiefly  employed,  in  preference  to  the  narrower 
blades,  as  it  secures  greater  expedition  with  less 
chance  of  bruising  the  soft  parts.  I  prefer,  through- 
out the  detaching  process,  the  broadest-edged  blade 
that  can  be  conveniently  used.  I  have  had  several 
new  knives  constructed."  In  this  paper  Mr. 
Pollock  records  two  cases  of  his  own  which  were 
successful,  and  since  that  paper  was  read  he  has 
reported  in  the  journals  other  cases  in  which  he 
has  operated  successfully,  but  the  writer  has  yet  to 
see  a  case  in  v/hich,  where  union  has  been  com- 
plete, any  marked  improvement  in  the  power  of 
articulation  has  followed.  This  strange  fact  has 
also  been  noticed  by  others.  Some  three  years 
since  M.  Ne'laton  published  his  determination 
never  again  to  subject  a  patient  to  the  risks  and 
pain  of  this  operation,  because  he  had  not,  in  any 
instance,  found  a  satisfactory  improvement  in  the 
power  of  enunciation  follow. 

We  will  now  proceed  with  the  history  of  the 
mechanical  treatment  of  cleft  palate.  Since  the 
first  surgical  attempt  to  remedy  this  defect  dates 
only  as  far  back  as  1760,  we  may  expect  to  find 
the  help  of  the  mechanic  invoked  to  overcome  the 
most  disagreeable  and  inconvenient  effects  of 
cleft  palate,  and  accordingly,  in  all  the  oldest 
works  on  surgery  the  writer  has  had  tnue  to  ex- 
amine, when  reference  is  made  to  this  condition  ot 
the  mouth,  obturators  are  spoken  of  as  the  only 
lemedv.  Thus,  James  Guillemcau,  159a,  Am- 
brose Pard,  1665,  Neister,  1756,  and  others  speak 
.,f  and  describe  artificial  palates  for  this  defect.  Al- 
thongh  these  old  writers  speak  of  gold  and  silver 
plates  being  made  for  the  relief  of  these  cases,_v  et 
it  is  evident  that  they 


could  have  been  of  little  or 
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no  use,  inasmucli  as  they  were  made  by  goldsmiths 
who  worked  without  a  model  of  the  mouth  to 
guide  them,  and  of  course  it  is  most  necessary  that 
the  plate,  to  be  of  any  real  use,  should  fit  the  mouth 
with  the  utmost  exactness.  Thus,  then,  the  real 
history  of  the  mechanical  treatment  of  cleft  palate 
dates  from  a  recent  period.  The  first  Englishman 
who  distinguished  himself  as  a  maker  of  obturators 
was  Mr.  Snell,  a  surgeon  of  London,  who  pub- 
lished, in  the  year  1828,  an  interesting  book  on  the 
subject.  This  gentleman  appears  to  have  been 
singularly  successful  in  his  attempts  to  remedy  this 
defect.  He  was  the  first  to  obtain  a  correct 
model  of  the  mouth  upon  which  to  work  up  the 
plate,  for  he  pointedly  speaks  of  commencing  his 
treatment  by  obtaining  a  correct  model  of  the  de- 
fective parts.  Upon  the  plate  so  worked  up,  he 
fitted,  when  the  vomer  was  deficient,  a  piece  of 
ivory  to  the  superior  or  convex  surface,  which  was 
filed  up  to  a  shape  which  represented  this  bone  ; 
when  the  soft  palate  was  fissured,  he  attached  to 
the  posterior  margin  of  the  gold  plate  a  curtain  of 
india-rubber,  which  was  made  at  once  both  stiff 
and  flexible  by  a  gold  spring  attached  to  it.  The 
construction  of  such  an  apparatus  could  only  be 
accomplished  by  the  man  who  first  designed  it,  and 
hence  we  fiud  that,  a  few  years  later,  the  then  best 
known  author  on  dental  surgery,  Fox,  says  : — "  Fis- 
sure of  the  hard  palate  is  generally  easily  remedied, 
but  where  there  is  a  loss  of  the  velum  pendulum 
palati  the  successful  use  of  any  substitute,  how- 
ever ingeniously  contrived,  is  very  doubtful." 

During  the  year  1 845,  four  articles  appeared 
in  the  Lancet,  by  Mr.  C.  H.  Steam,  a  surgeon 
of  London,  on  "  congenital  deficiency  of  the 
palate,"  in  which  he  described  a  most  ingenious 
apparatus  which  he  had  contrived  to  remedy  a  con- 
genital fissure  of  the  soft  palate  in  the  person  of  a 
near  relative  of  his  own.  He  first  fitted  a  gold  plate 
to  the  roof  of  the  mouth  ;  to  the  upper  and  poste- 
rior margin  of  this  plate,  a  flat,  spiral  spring  was 
attached,  which  could  vibrate  backwards  and  for- 
wards; to  the  free  extremity  of  this  spring,  an 
artificial,  flexible  velum  was  attached.  This  velum, 
made  of  india-rubber,  consisted  of  a  body  and  two 
wings.  The  body,  which  consisted  of  three  pieces 
overlapping  each  other,  was  made  the  shape  and 
size  of  the  fissure  when  the  parts  were  at  rest;  and 
the  wings,  each  composed  of  a  single  piece,  pro- 
jecting forwards  and  outwards  from  each  lateral 
margin  of  the  body,  were  made  to  conform  to  the 
shape  of  the  columns  or  fleshy  sides  of  the  fissure, 
and  to  rest  upon  their  anterior  surfaces.  In  like 
manner,  from  each  lateral  margin  of  the  body,  there 
projected  obliquely  backwards  and  outwards  a 
flange,  which  rested  on  the  posterior  surface  of 
the  sides  of  the  fissure.  In  this  way  the  wing 
and  the  flange  of  the  same  side  together  formed 
a  groove  fitted  to  receive  the  movable  sides  of 
the  fissure,  and  therefore,  when  the  muscles 
acted  and  the  fleshy  columns  of  both  sides  tended 
to  approximate,  as  in  the  act  of  deglutition, 
the  three  parts  of  the  body  being  pressed  upon 
laterally,  glided  one  over  the  other,  and  thus 
the  extent  of  the  surface  of  the  body  was  dimi- 
nished. This  apparatus  succeeded  in  perfectly  restor- 
ing to  the  gentleman  for  whom  it  was  made,  the 
power  of  distinct  articulation,  and  thus  the  fact  was 
at  once  established  that  congenita!  deficiency  ofbotli 
the  hard  and  soft  palate  could  be  elYectually  relieved 
by  mechanical  means.    It  now  only  remained  to 


simplify  the  apparatus,  in  order  to  render  the  me- 
chanical treatment  of  this  defect  successful,  even  in 
the  hands  of  men  less  ingenious  than  Mr.  Steam, 

The  writer,  without  any  knowledge  of  what  had 
been  previously  done  in  this  field  of  labour,  was 
called  upon,  about  twelve  years  ago,  to  treat  a  very 
extensive  congenital  fissure  of  hard  and  soft  palate. 
His  first  step  was  to  obtain  an  accurate  model  of 
both  hard  and  soft  palate;  over  the  former  he  fitted, 
with  the  most  exact  precision,  a  gold  plate,  which 
was  carried  back  to  the  posterior  margin  of  the  pa- 
latine processes  of  the  palate  bones,  and  to  which 
was  attached  a  flap  of  thin  vulcanised  india-rubber. 
This  was  found,  as  soon  as  moistened  with  the  sa- 
liva, to  adhere  to  the  pillars  of  the  fissured  soft 
palate  and  to  follow  them  in  all  their  movements, 
and  thus,  by  this  simple  arrangement,  an  artificial 
velum  was  obtained,  which  possessed  all  the  move- 
ments of  the  natural  velum. 

As  this  flap  vi'ould  be  liable  to  undergo  decompo- 
sition, it  only  remained  to  make  the  attachment  of 
it  to  the  gold  plate  so  simple  that  it  might  be  readily 
removed  and  replaced  by  the  wearer,  to  render 
it  practically  indestructible.  This  was  effected 
by  means  of  two  gold  arms  working  on  hinges  and 
bolted  together  by  a  single  pin;  when  the  pin  was 
withdrawn,  the'  arms  opened,  and  the  flap  fell  out. 
From  a  sheet  of  ordinary  vulcanised  india-rubber, 
another  flap  can  be  readily  cut,  an  exact  pattern  of 
the  original  one  (which  must  be  designed  by  the 
maker  of  the  apparatus,  for  no  two  cases  are  exactly 
alike),  and  attached  to  the  gold  plate.  But  togetrid 
of  the  peculiar  nasal  character  of  the  voice  in  this 
defect,  it  was  found  necessary,  not  merely  to  bridge 
the  fissure,  but  to  fill  it  up,  and  this  appears  to  throw 
some  light  on  the  cause  of  the  imperfection  in  arti- 
culation before  alluded  to,  in  those  cases  in  which 
the  surgeon  had  succeeded  in  completely  closing 
the  fissure.  This  was  effected  by  attaching  to  the 
upper  or  convex  surface  of  the  gold  plate,  a  crest, 
originally  of  gold,  now  of  vulcanite  (which  is  india- 
rubber  vulcanised  to  hardness,  and  in  this  state  not 
prone  to  decay),  which  was  carried  into  the  fissure, 
care  hemg  taken  that  it  did  not  actually  touch  its 
margins,  to  form  the  floor  of  the  nares.  The  appa- 
ratus thus  made,  combining,  as  the  writer  claims 
for  it,  simplicity,  durability,  and  a  wide  adaptabi- 
lity, has  succeeded  beyond  his  expectations,  in  re- 
lieving numerous  cases  of  congenital  deficiency  of 
the  hard  and  soft  palate. 

In  illustration  of  the  amount  of  success  which  Baa 
attended  this  mode  of  treatment,  the  following  cases 
are  appended : — 

Case  I. — A  lad  between  16  and  17  years  of  age, 
with  a  fissure  extending  from  the  uvula  to  half-way 
through  the  hard  palate,  was  fitted  with  an  artifi- 
cial velum  and  hard  palate;  his  power  of  distinct 
enunciation  became  so  perfect,  that  after  finishing 
his  University  career,  he  resided  as  tutor  with  a 
family  of  distinction,  and  has  subsequently  taken 
Holy  Orders.  There  is  not  the  smallest  trace  of  the 
characteristic  nasal  sound  in  this  case. 

Case  II. — A  young  lady,  with  a  fissure  very  si- 
milar, in  extent,  to  the  preceding  case,  gained,  by  the 
use  of  an  artificial  palate,  so  distinct  an  enunciation, 
that  she  souglit  the  writer's  opinion  as  to  whether 
she  ought  to  reveal  lier  natural  defect  to  a  gentle- 
man who  had  made  proposals  of  mariinge  to  her 
in  ignorance  of  its  existence. 

Case  III. — A  gentleman,  with  a  fissure  extend- 
ing from  the  uvula  to  the  lip,  was  fitted  by  the  writer 
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with  an  artificial  palate.  After  wearing  it  a  few 
months  he  went  to  reside  with  a  nobleman,  a  cousin 
of  his,  and  remained  in  his  house  three  years  with- 
out any  member  of  the  family  discovering  his  defect. 
He  subsequently  went  to  New  Zealand,  and  though 
he  has  been  there  for  several  years,  the  writer  hears 
from  him  that  he  has  never  been  inconvenienced 
by  being  so  far  removed  from  his  help. 

Accidental  deficiencies  of  (he  Palate. — Acci- 
dental deficiencies  of  the  palate  may _  be  grouped 
into  two  classes,  one  where  the  defect  is  the  result 
of  injur)',  the  other  where  it  is  the  result  of 
disease.  Gunshot  wounds  are  the  most  common  and 
the  most  serious  causes  of  injury  ;  while  syphilis 
supplies  by  far  the  largest  number  of  cases  the 
result  of  disease.  As  there  is  no  law  to  regulate  the 
amount  of  mischief  which  may  be  inflicted  either 
by  accident  or  disease,  so  no  general  description  of 
these  cases  can  be  given,  and  the  writer  thinks  he 
can  best  illustrate  the  misery  caused  hj  them,  and 
what  can  be  accomplished  by  art  for  their  relief,  by 
relating  the  particulars  of  an  extreme  instance  of 
each  class  in  which  he  has  had  the  satisfaction  of 
affording  complete  reKef. 

Cases,  the  result  of  injury,  are  scarcely  sufR- 
cientl)''  numerous,  nor  is  the  damage  done  exact 
enough  in  its  extent,  to  admit  of  their  being 
grouped  under  different  heads  ;  but  those,  the  re- 
sult of  disease,  may  very  conveniently  be  spoken 
of  as  deficiencies  of  the  hard  palate,  the  soft  palate, 
and  of  both  combined  ;  the  extent  of  injui-y  in 
these  latter  cases  varying  from  the  smallest  per- 
foration to  the  loss  of  almost  all  the  parts  of  the 
maxillffi  and  their  appendages.  The  remarks  may 
be  premised  by  saying,  that  though  a  very  small 
perforation  may  exist  in  either  hard  or  soft  palate, 
it  will  effectually  destroy  distinct  enunciation,  and 
banish  the  sufferer  from  society.  In  such  case, 
however,  a  much  less  perfectly  adapted  instrument 
than  is  necessary  for  a  congenital  case  will  succeed 
in  immediately  restoring  a  clear  enunciation. 

The  great  impediment  to  the  successful  treat- 
ment of  these  cases  of  accidental  deficiency  of  the 
palate  arises  from  the  difiiculty  to  be  overcome  in 
getting  a  correct  model  of  the  injured  mouth,  in 
consequence  of  the  great  contraction  that  most 
commonly  follows  the  healing  of  the  ulcerations 
that  have  before  existed.  The  operator's  utmost  in- 
genuity will  often  be  taxed  to  effect  this,  the  first 
stage  of  treatment. 

Case  I. — Gun-shot  tvound.—An  officer  of  the 
British  army,  serving  in  the  Crimea,  was  wounded 
by  a  Russian  who  fired  at  a  distance  of  fifty  yards. 
The  ball,  about  an  ounce  in  weight,  struck  him  on 
the  upper  lip  about  the  position  of  the  right  canine 
tooth,  and  travelled  obliquely  backwards,  removing 
every  tooth  in  the  upper  jaw  save  one,  the  right 
upper  wisdom  tooth,  and  destroying  the  roof  of 
the  mouth. 

After  many  months  of  suffering,  the  parts 
healed,  leaving  the  sufferer  quite  unable  to  make 
himself  understood,  in  consequence  of  an  opening 
into  the  nares,  about  the  size  of  a  florin. 

Great  difficulty  was  encountered  in  obtaining  a 
model  of  the  mouth,  owing  to  the  injury  that  had 
been  inflicted  on  the  levator  muscles,  which,  when 
healed,  more  resembled  cartilage  in  their  immobility 
than  muscular  fibre. 

Having  obtained  a  model,  an  apparatus  was 
readily  constructed,  which  immediately  restored  so 
perfect  an  enunciation  that  there  was  no  impedi 


mcnt  to  his  holding  the  command  of  hie  regiment, 
which,  but  for  this  timely  help,  he  would  have  had 
to  resign. 

Case  II. — Entire  absence  of  the  soft  palate, 
the  residt  of  si/philis. — Here  again  a  British  officer 
was  the  sufferer.  The  disease  assailed  the  velum — 
to  which  happily  its  ravages  were  limited — which 
it  so  completely  destroyed  that  but  a  few  muscular 
fibres  remained,  and  these  were  firmly  adherent  to 
the  superior  constrictor  of  the  pharynx.  The  suf- 
ferer could  only  make  himself  partially  understood 
by  holding  his  nose  while  speaking,  and  under 
those  circumstances  he  had  completely  withdrawn 
from  society. 

The  writer  applied  an  artificial  soft  palate  with 
so  good  a  result  that  the  wearer  mixes  in  society 
as  of  yore,  and  without  any  marked  defect  in  ar- 
ticulation. 

Case  III. — Loss  of  hard  palate,  the  result  of  sy- 
philis.— A  married  lady  was  in  this  instance  the 
victim  of  disease,  which  assailed  the  bones  of  the 
hard  palate.  Considerable  exfoliation  took  place, 
leaving  in  fact  only  the  antrum  on  either  side,  the 
palatine  processes  of  the  maxillae,  and  what  may 
be  described  as  the  inter-maxillary  bone  being 
lost. 

With  an  artificial  restoration  of  the  lost  parts, 
this  lady  was  enabled  to  mingle  in  society  with 
perfect  comfort  to  herself. 

Case  IV. — Loss  of  hard  and  soft  palate,  ilte  re- 
sult of  syphilis. — This  case  has  been  described  at 
length  in  vol.  xxxix.  of  the  Medico-Qdrurgical 
Transactions,  but  may  be  briefly  recapitulated 
here.  The  disease  broke  out  in  the  hard  and  soft 
palate  simultaneously,  and,  prolonged  over  several 
years,  committed  frightful  ravages,  not  only  within 
the  mouth,  but  on  the  face  and  neck,  so  much  so 
that  when  the  disease  was  arrested  and  the  wounds 
healed,  the  contraction  that  followed  shortened  the 
face  fully  an  inch  and  a  half.  The  loss  of  parts 
in  the  interior  of  the  mouth  was  enormous;  the 
naso-oral  cavity,  for  the  two  were  thrown  into  one, 
formed  what  may  be  described  as  an  isosceles 
triangle,  the  base  of  which  was  the  tongue,  the 
apex,  the  cribriform  palate  of  the  ethmoid  bone. 
Not  a  vestige  of  the  soft  palate  remained,  and  of 
the  hard,  only  the  walls  of  the  antrum  of  Highmore 
on  either  side,  forming,  together  with  the  tur- 
binated bones,  the  sides  of  the  triangle. 

In  this  case  the  loss  of  articulation  was  so  com- 
plete that  the  sufferer  wrote  on  a  tablet  his  wishes, 
just  as  a  dumb  person  may  do.  Two  years  of 
constant  labour  ended  in  the  construction  of  an 
apparatus,  by  the  use  of  which  articulation  was  so 
far  regained  that  the  patient  was  enabled  to  re- 
sume his  duties  as  a  clergyman,  and  has  continued 
to  do  so  to  the  present  moment,  a  period  of  twelve 
ygjijg  Edicin  Sercomhe. 

PANNUS.  When  two  or  three  pterygia  of 
different  sizes  occurred  on  the  same  ej-e,  with  their 
points  directed  towards  the  centre  of  the  cornea, 
where  they  met,  and  covered  all  the  surface  of  this 
transparent  membrane  with  a  dense  pellicle,  the 
ancients  named  the  disease  pannus.  {Scarpa, 
chap.  U.)  At  present,  the  term  is  applied  to  any 
opaque  thickening  of  the  layer  of  the  conjunctiva 
covering  the  cornea,  . 

Tiio  term  pannus  traclwmaiosus  is  used  bj  some 
to  distinguish  pannus  caused  by  granulations,  from 
the  one  caused  by  other  morbid  changes,  e.  g.  her- 
pes of  the  cornea.  In  slight  degrees  of  pannus  (so- 
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called  pannus  tenuis)  we  find  (microscopically  )  a 
great  increase  of  the  thickness  of  the  layer  of  epitli- 
elial  cells  of  the  cornea,  with  blood-vessels  and 
fusiform  cells  upon  and  beneath  the  anterior  elastic 
lamina,  v/hich  itself  may  appear  intact.  In  higher 
degrees,  portions  of  the  anterior  elastic  lamina  dis- 
appear, and  connective  tissue  and  blood-vessels  are 
mixed  up  with  tiie  thick  irregiUar  layer  of  epith- 
elium. The  bulk  of  the  cornea  often  remains 
transparent,  though  its  surface  may  be  covered 
with  opaque  tissue  and  blood-vessels. 

The  opacity,  if  such  exists  in  the  cornea,  rarely 
occupies  its  entire  thickness,  and  is  situated  be- 
neath the  anterior  elastic  lamina.  It  consists  at 
first  of  capillaries,  followed  by  numerous  closely 
packed  fusiform  cells,  with  very  little  inter-cellular 
substance.  They  seem  to  be  the  result  of  division 
of  the  nuclei  within  the  cells  of  the  cornea,  and 
subsequently  of  the  cells  themselves.  The  rapid 
increase  of  these  cells  leads  to  a  disappearance  of 
the  inter-cellular  substance.  The  more  numerous 
these  cells  are,  the  greater  is  the  opacity.  The 
cells  of  the  cornea  are  larger  and  more  numerous 
close  to  the  opaque  part. 

Ulcerations  or  purulent  infiltrations  of  the 
cornea,  followed  by  perforation,  or  dense  opaci- 
ties, frequently  occur  during  acute  attacks  of 
granular  ophthalmia. 

The  surface  of  the  cornea  in  severe  cases  appears 
covered  with  a  grey  or  red  and  opaque  vascular, 
somewhat  granular,  substance,  which  is  continuous 
with  the  swollen  ocular  conjunctiva,  and  which  is 
termed  pannus  grassus  ;  it  may  continue  for  years 
before  it  changes  into  loose  opaque  connective  tissue. 
The  treatment  of  pannus  is  included  under  the 
treatment  of  granulations.   (See  Conjunctiva.) 

C.  Bader. 

PARACENTESIS.  (From  Trapwcevrew,  to  per- 
forate.) The  operation  of  tapping,  or  making  an 
opening  into  the  abdomen,  thorax,  or  bladder,  for 
the  purpose  of  discharging  the  fluid  confined  in 
these  parts  in  cases  of  ascites,  empyema,  hydro- 
thorax,  or  retention  of  urine.  A  similar  operation 
is  often  practised  for  the  relief  of  hydrocele  and 
ovarian  dropsy.  Effused  blood  may  also  require 
an  opening  to  be  made  into  the  chest ;  and  so  may 
confined  air  in  the  instance  of  emphysema. 

Tapping,  or  Paracentesis  Abdominis. 
When  the  swelling  extends  equally  over  the 
whole  abdomen,  the  fluid  is  usually  diffused  among 
all  the  viscera,  and  is  only  circumscribed  by  the 
boundaries  of  the  peritoneum  (ascites).  The 
water  is  occasionally  included  in  different  cysts, 
which  are  generally  formed  in  one  of  the  ovaries 
(ovarian  dropsy),  and  in  this  case  the  tumor 
which  is  produced  is  not  so  uniform,  and  the 
fluctuation  not  so  distinct,  as  in  peritoneal  dropsy, 
at  least,  while  the  disease  has  not  made  great 
progress.  The  difference  also  in  the  consistence 
of  the  fluid  in  ovarian  dropsy  may  render  the 
fluctuation  more  or  less  difficult  of  detection. 
When  tho  water  is  contained  in  different  cysts, 
it  is  frequently  thick  and  gelatinous  ;  but  when 
it  is  uniformly  diff'used  all  over  the  cavity  of 
tho  peritoneum,  as  in  ascites,  it  is  generally  thin 
and  even  quite  limpid.  Sometimes  a  consider- 
able number  of  hydatids  are  found  floating  in 
the  fluid.  With  regard  to  tlie  symptoms  of  com- 
mon ascites,  the  disease  is  attpnded  with  great 


uneasiness,  from  all  kinds  of  pressure  on  the 
abdomen  ;  a  gradual  swelling  of  this  part  of  the 
body,  not  inclining  more  to  one  side  than  the 
other  ;  a  fluctuation  perceptible  when  the  surgeon 
lays  his  hand  on  one  side  of  the  tumor,  and 
gently  taps  on  the  opposite  side  of  it-;  considerable 
difficulty  of  breathing,  caused  by  the  collection  of 
fluid  interrupting  the  action  of  the  diaphragm,  and 
obliging  the  patient  to  lie  with  his  chest  very  much 
raised  ;  constant  thirst,  &c.  The  abdomen  usually 
begins  to  swell  very  gradually  ;  the  swelling  is  uni- 
forjn,  beginning  from  the  pubes  and  by  degrees  ex- 
tending as  high  as  the  ensiform  cartilage.  As  the 
fluid  accumulates  in  greater  quantities,  the  parietes 
of  the  abdomen  yield  very  much  in  the  direction 
forwards,  and  also  downwards,  so  that,  in  some 
instances,  the  swelling  descends  considerably  be- 
yond the  08  pubis.  The  fluid  of  ascites  consists  of 
serum,  exhibiting  various  shades  of  colour  from  a 
light  citrine  to  a  deep  brown.  Occasionally  the 
serum  is  mixed  with  pus,  and  not  unfrequently  it 
contains  flocculi  of  coagulating  lymph  ;  a  circum- 
stance denoting  that  there  has  been  inflammation 
of  the  peritoneum.  (See  Dariuall  in  Cyclop,  of 
Pract.  Med.  art.  Ascites.) 

One  common  cause  of  ascites  is  disease  of  the 
liver,  which  has  the  effect  of  impeding  the  circula- 
tion of  the  blood  in  the  vessels  of  most  of  the  other 
abdominal  viscera.  Sir  Astley  Cooper  enumerates, 
as  other  causes,  an  enlargement  of  the  spleen,  which 
presses  upon  and  irritates  the  peritoneum,  so  as  to 
determine  an  increased  flow  of  blood  to  it,  and  an 
effusion  of  serum  ;  great  debility  of  the  system, 
induced  by  fevers  or  other  debilitating  causes  ; 
diseases  of  the  heart  and  lungs,  in  which  cases  the 
ascites  is  generally  combined  with  hydrothorax. 
To  distinguish  pregnancy  from  dropsy,  nothing 
more  is  usually  required  than  an  accurate  know- 
ledge of  the  signs  of  the  former,  but  sometimes 
ascites  is  complicated  with  pregnancy.  In  "this 
case,  as  Scarpa  observes,  the  regular  form  and  body 
of  the  uterus  are  not  evident  to  the  touch,  princi- 
pally from  the  enormous  distention  and  prominence 
of  the  hypochondria.  The  urine  is  scanty  and  late- 
ritious  ;  the  thirst  is  constant  ;  the  abdomen  upon 
percussion  presents  a  fluctuation,  obscure  in  the 
hypogastric  and  iliac  regions,  but  distinct  in  the 
hypochondria.  The  previous  history  of  the  case, 
with  a  proper  examination  of  the  neck  of  the 
uterus,  will  enable  the  practitioner  to  form  a  correct 
judgment.    (See  Darivall,  Op.  cit.) 

Whatever  may  be  the  efficacy  of  bleeding,  di- 
gitalis, mercury,  diuretics,  and  calomel,  elaterium, 
squills, iodine,  iodide  of  potassium,  and  othermedi- 
cines,  in  ascites,  they  are  rarely  of  any  service  in 
local  and  encysted  (ovarian)  dropsies.  When  such 
swellings  continue  to  enlarge,  notwithstanding  the 
adoption  of  a  few  measures  which  will  presently  be 
suggested,  and  produce  much  oppression  and  func- 
tional disturbance,  perhaps  the  sooner  the  fluid 
is  evacuated  the  better.  It  is  also  well-known 
that  all  efforts  to  produce  a  radical  cure,  even  of 
dropsies  which  are  not  encysted,  too  frequently 
fail.  Dr.  Fothergill  believed  that  physicians  would 
meet  with  much  more  success  in  the  treatment  of 
ascites  if  they  were  to  recommend  paracentesis  to 
be  done  sooner  than  thoy  generally  do.  On  tlio 
commencement  of  an  ascites,  tliis  celobrntod  prac- 
titioner advises  the  trial  of  diuretics  and  other 
evacuants.  He  then  adds,  that  "  if,  by  a  reason- 
able perseverance  in  this  course,  no  considerable 
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benefit  accrues  ;  if  tlie  viscera  do  not  evidentl)' 
appeiir  to  be  obatructed  and  unfit  for  the  purposes 
of  life  ;  if  the  complaints  have  not  been  brought  on 
by  along  habitual  train  of  intemperance,  and  from 
which  there  seems  little  hope  of  reclaiming  the 
patient ;  if  the  strength  and  time  of  life  are  not 
altogether  against  us  ;  I  desist  from  medicine,  ex- 
cept of  the  cordial  kind  ;  and  let  the  disease 
proceed,  till  the  operation  becomes  safely  practi- 
cable. When  this  is  done,  by  the  moderate  use 
of  the  warmer  diuretics,  chalybeates,  and  bitters, 
also  the  preparations  of  squills,  in  doses  below  that 
point  at  which  the  stomach  would  be  affected,  I 
endeavour  to  prevent  the  abdomen  from  filling 
again."  {Med.  Ohs.and  Inq.  vol.  iv.  p.  112.)  De- 
sault  used  to  tap  dropsical  patients  once  a  week, 
and  in  many  cases,  after  he  had  performed  the  ope- 
ration two  or  three  times,  the  disease  was  stopped. 

However,  with  respect  to  early  tapping  in  ascites 
one  fact  mentioned  by  Sir  A.  Cooper,  in  his 
lectures,  ought  to  be  known,  namely,  that  dropsy 
arising  from  the  debility  caused  by  fever  or  a 
course  of  mercury,  and  not  attended  with  diseased 
liver,  spleen,  or  disorganisation  of  other  important 
organs,  may  often  be  cured  by  medical  treatment, 
without  any  operation  at  all ;  and  he  therefore 
disapproves  of  paracentesis  in  such  cases,  so  long 
as  the  fluid  is  not  sufficiently  copious  to  hinder  the 
risk  of  the  bowels  from  being  hurt  by  the  trocar. 
When  this  risk  ceases,  however,  the  practice  seems 
commendable,  because  it  will  rather  promote  than 
retard  the  good  effect  of  any  other  means  which 
may  be  deemed  advisable.  At  the  same  time  I 
ought  to  mention  the  opinion  of  the  above  distin- 
guTshed  practitioner  that  the  operation  itself  will 
never  bring  about  a  cure,  except  where  the  disease 
has  proceeded  from  the  debility  left  by  some  kind 
of  fever,  or  other  temporary  cause  of  weakness. 

Since  Fothergill's  time  the  operation  of  para- 
centesis seems  to  Dr.  Darwall  not  to  have  in- 
creased in  reputation.  His  own  experience  is 
decidedly  against  it.  He  has  frequently  had 
patients  tapced  when  the  effusion  was  very  incon- 
siderable, and  had  existed  but  a  short  time.  Every 
care  was  also  taken  after  the  operation  to  prevent 
inflammation.  In  all  these  instances,  however, 
the  effusion  rapidly  recurred,  and  upon  examina- 
tion of  several  after  death,  the  bowels  were  found 
adhering  by  old  depositions  of  coagulating  lymph. 
Though  he  admits  that  a  cure  sometimes  follows 
tapping,  he  believes  that  it  often  increases  the 
tendencv  to  eftusion.  He  excepts  the  example 
of  dropsy  complicated  by  pregnancy,  where  he 
deems  the  discharge  of  the  fluid  advisable.  After 
all,  however,  the  great  oppression  of  the  breathing, 
the  suffering  from  distention  and  the  functional 
disturbance,  frequently  after  a  time  render  para- 
centesis absolutely  necessary,  whatever  may  be 
the  conclusion  respecting  the  practice  of  Fother- 
gill  and  Desault, 

The  great  number  of  times  that  the  operation 
has  been  repeated  in  some  individuals  is  surprising  ; 
for  instance,  twenty-nine  times  (Schmucker,  Wahr- 
nehmimgcn,  b.  ii.  p.  102)  ;  forty-ono  {Med.  Com- 
munications, vol.  ii.)  ;  fifty-two  {Schmucker,  vol. 
cit.  p.  187)  ;  sixty-five  {Mead)  ;  one  hundred 
{CuUisen,  Syst.  Chir.  Hodiemcc,  vol.  ii.  p.  56)  ; 
one  hundred  and  fifty-five  {Phil.  Trans,  vol.  C9)  ; 
and  if  it  be  possible  to  credit  Bezard,  even  six 
hundred  and  sixty-five  times  upon  one  woman  in 
the  course  of  thirteen  years.    AVhen  the  patient 


died,  the  peritoneum  was  found  to  be  three  lines  in 
thickness.  The  omentum,  mesentery,  and  even 
the  liver,  gall-bladder,  spleen,  pancreas,  kidne3-8, 
and  bladder,  had  almost  disappeared,  a  scirrhous 
mass  containing  pus  occupying  their  place  towards 
the  right  side.  (See  Bulletin  de  la  Socielt  Med. 
d'Emulation,  No.  xii.  Dec.  1815.)  Some  of  these 
cases  were  certainly  ovarian  dropsies. 

I  have  already  noticed  the  practice  inculcated 
by  Fothergill  of  tapping  in  the  early  stage  of 
ascites.  This  plan,  I  think,  should  never  be  adopted 
in  acute  cases,  or  those  dependent  upon  increased 
effusion  from  inflammatory  action.  I  find  another 
advocate  for  the  early  performance  of  paracentesis 
in  M.  Dupasquier,  who  finds  that  the  discharge  of 
the  fluid  promotes  the  action  of  diuretics,  which 
previously  often  have  no  effect  ;  and  he  laj's  it 
down  as  a  fact,  that  the  action  of  diuretics  is 
always  in  an  inverse  ratio  to  the  quantity  of  fluid 
collected  in  the  peritoneum,  and  the  irritation  of 
the  gastro-intestinal  organs.  (See  Journ.  Chir,  des 
Hospitauxde  Lyon,  yo\.  i.  p.  355,  8vo.  1830.) 

Experience  has  repeatedly  proved,  however,  how 
frequently  the  function  of  the  kidney  cannot  be 
re-established,  though  the  fluid  be  discharged  early  ; 
nor  when  we  reflect  upon  the  visceral,  renal,  and 
other  organic  affections  often  conceirned  as  causes 
of  ascites,  how  can  any  other  expectation  be  enter- 
tained in  a  large  number  of  cases  ?  The  following 
is  Mr.  Listen's  advice  : — "  It  becomes  necessary 
when  medicines  which  promote  the  secretion,  more 
especially  from  the  kidneys,  have  failed  to  give  re- 
lief, and  when  the  distention  is  very  great,  causing 
interruption  to  the  functions  of  the  viscera,  par- 
ticularly of  the  chest,  and  to  great  anasarcous 
swelling  of  the  lower  extremities,  to  draw  off  the 
fluid  by  surgical  operation."  {On  Practical  Sur- 
gery, p.  426.) 

Whenever  a  considerable  quantity  of  fluid  is 
suddenly  let  out  of  the  abdomen  by  tapping,  the 
quick  removal  of  the  pressure  of  the  water  off  the 
large  blood-vessels  and  viscera  may  produce 
swooning,  convulsions,  and  even  sudden  death. 
These  consequences  led  the  ancients  to  consider 
paracentesis  as  a  dangerous  operation,  and,  when 
they  ventured  to  perform  it,  they  only  let  out  the 
water  gradually  and  at  intervals. 

Dr.  Mead,  after  considering  what  might  occa- 
sion the  bad  symptoms  resulting  from  too  sudden 
an  evacuation  of  a  large  quantity  of  fluid  from  the 
abdomen,  was  led  to  try  whether  external  pressure 
would  prevent  such  consequences.  It  was  con- 
ceived that,  in  this  way,  the  same  degree  of  pres- 
sure which  the  fluid  made  on  the  viscera  might  be 
kept  up.  The  success  attending  this  plan  fully  justi- 
fied the  opinion  Dr.  Mead  had  entertained ;  for  when 
the  compression  was  carefully  made,  the  whole  of  the 
water  contained  in  the  abdomen  of  a  dropsical  patient 
miMit  be  safely  discharged.  For  this  purpose,  how- 
ever, the  whole  abdomen  must  be  equally  com- 
pressed, and  the  pressure  maintained  as  tiie  evacua- 
tion is  taking  place.  While  the  water  is  flowing  out, 
the  pressure  is  usually  made  with  a  sheet  or  round 
towel,  which  is  put  round  the  abdomen.  1  wo  as- 
sistants who  hold  the  ends  of  the  sheet  or  towel  gra- 
dually tighten  it  in  proportion  as  the  'y^; 
charged.  But  in  the  present  day  all  necessity  for 
such  compression  is  avoided  by  tapp.ng  patients 
the  recumbent  position.  Immediately  a  ter  the 
operation  some  folded  flannel  sprmkled  w.tli  spin 
of  wiue,  is  laid  over  the  whole  anterior  part  of 


the  belly,  and  covered  with  a  broad  linen  or 
flannel  roller  applied  with  due  tightness  round  the 
body.  Dr.  Monro  invented  a  particular  kind  of 
belt  Cor  the  purpose.  Previously  to  tapping,  some 
surgeons  surround  the  abdomen  with  a  broad  band 
of  flannel,  the  ends  of  which  are  split.  The 
middle,  which  is  made  to  fit  better  to  the  con- 
vexity, above  and  below,  by  triangular  pieces 
being  cut  out,  and  the  edges  joined,  is  placed  over 
the  forepart  of  the  abdomen,  and  the  ends  are 
crossed  behind,  and  intrusted  to  assistants.  The 
umbilicus  is  felt  for,  and  openings  cut  in  the  ban- 
dage a  little  below  it.  {Liston  on  Practical  Sur- 
gery, p.  426.) 

The  instrument  used  for  tapping  the  abdomen 
is  called  a  trocar.    (See  Trocak.)    Of  this  there 
are  several  varieties  ;  but  the  generality  of  expe- 
rienced surgeons  give  a  decided  preference  to  the 
common  trocar.    Most  of  the  modern  alterations 
■which  have  been  made  in  the  construction  of 
trocars  have  only  been  deteriorations.    There  are 
no  grounds  for  the  ordinary  objection  that  the  com- 
mon trocar  cannot  be  introduced  without  consider- 
able force.    If  the  part  into  which  it  is  about  to 
be  passed  be  made  tense,  very  little  force  will  be 
necessary.    Richter  condemns  the  trocar  with  a 
double-edged  point  as  a  bad  instrument.  The  pro- 
posal of  Mr.  Cline,  to  make  a  puncture  with  a 
lancet  first,  and  then  to  introduce  into  it  a  blmit- 
pointed  trocar,  is  superfluous.    Nay,  these  inno- 
vations are  declared  to  be  worse  than  useless.  A 
cutting  instrument  is  liable  to  injure  blood- 
vessels, and  bring  on  haemorrhage  ;  and  the 
wound  does  not  heal  so  readily  as  that  made 
with  an  ordinary  trocar.    That  sharp-edged  in- 
struments are  attended  with  the  inconvenience  of 
being  apt  to  wound  enlarged  veins,  and  produce 
an  unpleasant  degree  of  haemorrhage,  is  a  truth  of 
which  I  have  myself  met  with  a-  convincing  ex- 
ample.   A  female,  who  had  a  strong  aversion  to 
being  tapped  with  a  trocar,  prevailed  upon  me  to 
make  the  opening  with  a  lancet.    The  puncture 
was  made  in  the  linea  alba,  about  three  inches 
below  the  navel.     A  stream  of  dark-coloured 
venous  blood  continued  to  nm  from  the  wound 
the  whole  time  the  water  was  flowing  out  of  the 
canula,  and  did  not  cease  until  a  compress  was 
applied.    The  quantity  of  blood  lost  could  not  be 
less  than  a  pint,  or  a  pint  and  a  half.    In  many 
cases  this  loss  of  blood  would  prove  fatal  to  drop- 
sical patients,  and  is  what  one  would  always  feel 
anxious  to  avoid.    It  is  only  in  doubtful  cases  of 
encysted  dropsy  (see  Liston,  Op.  cit.  p.  427),  or 
when  the  front  of  the  abdomen  is  covered  with  a 
very  thick  stratum  of  fat,  that  I  would  make  a 
preliminary  incision.    A  man  was  under  me  in 
University  College  Hospital  with  ascites,  and  I 
introduced  a  trocar  nearly  up  to  the  rim  of  its 
canula  without  [reaching  the  fluid.    Having  pro- 
cured a  longer  trocar,  I  repeated  the  puncture  on 
the  following  day,  and  with  this  instrument  was 
only  just  able  to  get  about  a  quarter  of  an  inch  of 
tlie  canula  within  the  peritoneum,  bo  great  was 
the  quantity  of  fat  in  front  of  the  abdomen.  In 
another  such  case  I  would  make  a  previous  inci- 
sion.   The  patient,  directly  before  the  operntion 
should  empty  the  bladder.  ' 

The  position  commonly  selected  for  the  ope- 
ration is   that  in  which  the  patient  sits  in  an 
arm-chair.  However,  weakness  and  other  circum- 
■  stances  frequently  make  it  necessary  to  operate  on 
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the  patient  as  he  lies  on  his  side  sufliciently  near 
the  edge  of  the  bed  ;  and  this  posture  has  one 
decided  advantage,  viz.  that  it  tends  to  prevent 
the  alarming  syncope  which  the  sudden  removal  of 
the  pressure  of  the  fluid  from  the  diaphragm  and 


pa- 


abdominal  viscera  often  brings  on,  in'  such  a 
tient,  in  the  erect  position. 

[The  surgeon  should  remember  that  the  small 
intestines,  being  movable  and  containing  air,  will 
float  on  the  surface  of  the  ascitic  fluid,  and  that  it 
would  consequently  be  unsafe  to  tap  a  patient 
in  the  linea  alba  while  in  the  supine  position. 
Even  when  the  patient  is  lying  on  his  side,  before 
introducing  the  trocar  the  operator  should  by  per- 
cussion assure  himself  of  the  position  of  the  small 
intestines.  In  the  sitting  posture  there  can  be  no 
danger  of  wounding  them,  as  they  will  be  floating 
far  above  the  umbilicus.] 

Formerly,  the  place  in  which  surgeons  used  to 
puncture  the  abdomen,  in  cases  of  ascites,  was  the 
centre  of  a  line  drawn  from  the  navel  to  the  ante- 
rior superior  spinous  process  of  the  ilium,  and  on 
the  left  side,  which  was  preferred,  in  consequence 
of  the  liver  not  being  there.    The  place  for  the 
puncture  was  usually  marked  with  ink,  and  was 
supposed  to  be  always  situated  just  over  a  part  of 
the  linea  semilunaris,  where  there  are  no  fleshy 
fibres,  nor  any  large  blood-vessel,  exposed  to  in- 
jury.   This  calculation,  however,  was  made  with- 
out considering  that,  in  dropsy,  the  parietes  of  the 
abdomen  do  not  yield  equally  in  every  situation. 
On  the  contrary,  it  is  known  that  the  front  is 
always  more  distended  than  the  lateral  parts,  and 
that  the  linea  alba  and  recti  muscles,  in  particular, 
are  sometimes  verymuch  widened.  In  consequence 
of  these  alterations  attending  the  disease,  no  de- 
pendence can  be  put  on  any  measurement  made 
with  the  view  of  ascertaining  the  precise  situation 
of  the  linea  semilunaris.    The  surgeon  who  trusts 
to  his  being  able  to  introduce  the  trocar  exactly  iii 
this  place  from  any  calculation  of  the  above  kind, 
will  frequently  wound  a  great  thickness  of  muscle, 
mstead  of  a  part  where  the  abdominal  parietes  are 
thinnest.    But  a  still  stronger  objection  is  to  be 
urged  against  the  practice  of  attempting  to  tap  in 
the  linea  semilunaris.    Men  well  acquainted  with 
anatomy  have  frequently  been  deceived  in  their 
reckoning,  and,  instead  of  hitting  the  intended  line 
with  their  trocars,  they  have  introduced  these  in- 
struments through  the  rectus  muscle,  and  wounded 
the  epigastric  artery.    Patients  have  died  from 
this  error,  with  large  extravasations  of  blood  in  the 
cavity  of  the  peritoneum.    In  a  dropsical  person 
who  has  been  tapped,  it  is  to  be  observed  also 
that  an  eft'usion  of  blood  in  the  abdomen  will  of 
course  more  readily  take  phice,  in  consequence  of 
the  parts  not  being  in  the  same  close,  compact 
state  in  which  they  are  in  the  healthy  condition. 

Henceforth,  therefore,  let  every  prudent  prac- 
titioner abandon  the  plan  of  tapping  in  the  linea 
semilunaris  in  cases  of  ascites  ;  and  he  may  the 
more  easily  make  up  his  mind  to  do  so,  as  there 
is  another  place  where  the  operation  may  be  per- 
formed with  the  utmost  facility  and  safety.  The 
linea  alba  is  now  preferred  ;  because  here  no 
muscular  fibres  need  be  wounded,  the  place  can 
be  hit  with  certainty,  and  no  large  blood-vessel 
can  be  injured.  About  the  middle  point,  between 
the  navel  and  pubes,  is  as  good  a  situation  for 
making  the  puncture  as  can  possibly  be  chosen. 
The  surgeon  should  introduce  the  trocar  in  a 
F  F 
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steady,  firm  manner,  never  in  an  incautious,  sud- 
den way,  lest  parts  contained  in  tlie  peritoneum 
should  be  rashly  wounded.    For  the  same  reason, 
immediately  the  point  of  the  trocar  has  entered 
the  abdomen,  a  thing  always  known  at  once  by 
the  sudden  cessation  of  resistance  to  its  passing 
inward,  it  should  be  introduced  no  further,  and 
its  office  of  making  a  passage  for  the  canula  is 
already  accomplished.   The  surgeon,  conseciuently, 
is  now  to  take  hold  of  the  canula  with  the  thumb 
and  index  finger  of  his  left  hand,  and  gently  insi- 
nuate it  further  into  the  cavity  of  the  peritoneum, 
while  with  his  right  hand  he  is  to  withdraw  the 
stilet.    [The  extreme  caution  here  recommended 
is  most  judicious  when  any  doubt  exists  as  to  the 
proximity  of  the  viscera  to  the  surface;  but  in  ordi- 
nary cases  the  layer  of  fluid  which  covers  them 
is  several  inches  in  depth,  and  the  trocar  may, 
Avithout  danger,  be  plunged  into  it.    This  latter 
mode  of  operating  is  now  usually  adopted  as  less 
painful  and  equally  safe.]    The  fluid  now  gushes 
out,  and  regularly  as  it  escapes,  the  sheet,  or  other 
bandage  round  the  patient's  body,  is  to  be  tight- 
ened.   All  the  water  having  been  evacuated,  a 
piece  of  flannel  and  a  roller  are  to  be  immediately 
applied,  as  above  explained,  a  piece  of  lint  and 
soap  or  adhesive  plaster  having  been  previously 
put  over  the  wound. 

It  is  not  uncommon  for  the  water  suddenly  to 
stop  long  before  the  full  quantity  is  discharged. 
Sometimes  this  happens  from  a  piece  of  intestine 
or  omentum  obstructing  the  canula.     This  kind 
of  stoppage  may  be  removed  by  just  introducing 
a  probe  or  director,  and  holding  the  portion  of 
bowel  back.    When  the  water  is  viscid,  the  only 
thing  we  can  do  is  to  introduce  a  large  trocar,  if 
doing  so  should  promise  to  facilitate  the  evacuation. 
Also"  when  hydatids  obstruct  the  canula,  a  larger 
instrument,  or  the  enlargement  of  the  opening, 
would  allow  them  to  escape.    In  encysted  dropsies 
the  practitioner,  of  course,  can  only  let  the  fluid 
out  of  those  cavities  which  he  can  safely  puncture. 
According  to  Sir  Astley  Cooper,  the  water  of  en- 
cysted dropsy  is  at  first  contained,  not  m  a  smgle 
bas,  but  in  several,  the  partitions  between  which 
are  in  time"  gradually  absorbed,  and  the  number 
of  distinct  cavities  consequently  diminished.  Hence 
another  reason  why  the  fluctuation  becomes  more 
evident  as  the  disease  advances.    (Lectures,  S:c., 
vol.  ii.  p.  373.)    The  fact,  if  established,  should 
also  influence  the  surgeon  not  to  make  too  early  a 
puncture,  which  could  only  discharge  the  fluid 
from  one  cyst,  while  several  others,  not  having  yet 
any  communication  with  it,  would  remain  dis- 
tended. ,  , 

The  abdomen  of  a  female  was  tapped  by  Di. 
Andrew  Buchanan  through  the  fundus  of  the  blad- 
der, for  which  [purpose  a  tube  with  a  stilet  was 
introduced  by  the  meatus  urinarius.  The  method 
was  adopted  chiefly  for  the  purpose  of  trying  what 
would  be  the  result  of  maintaining,  m  ascites,  a 
communication  between  the  cavity  of  the  perito- 
neum and  that  of  the  bladder.  In  the  case  re- 
ferred to  the  water  was  discharged;  but  success 
did  not  attend  the  endeavour  to  keep  the  puncture 
in  the  fundus  of  the  bladder  open.  {Btichamn,  in 
Glasrjoiu  Med.  Journ.  yo\.  i.  p.  195.)  It  seems 
to  mo  that  any  means  calculated  to  perpetuate 


Ulu      LUctli     till  J      JUCIHIO  VI.  f  

the  opening  would  be  likely  to  cause  peritonitis 
The  continuance  of  an  opening  between  the  cavity 
of  the  bladder  and  that  of  the  abdomen,  or  of  the 


cyst,  ov/ing  to  the  irritating  qualities  of  the  urine, 
can  hardly  be  viewed  as  free  from  serious  risk. 
There  is  an  analogy  between  this  suggestion 
and  that  of  Mr.  Guy,  of  Chichester,  who  pro- 
posed leaving  the  canula  in  the  wound,  and 
occasionally  letting  the  water  flow  out  after  the 
ordinary  mode  of  paracentesis  ;  a  plan,  however, 
which  is  attended  with  considerable  though  less 
risk,  but  has  sometimes  been  followed  by  a 
cure.  (See  Sir  Aslky  Cooper's  Lectures,  vol.  ii. 
p.  383.)  .    ,  ^ 

When  dropsy  of  the  ovary  is  large,  it  also  ad- 
mits of  being  tapped  in  the  linea  alba;  but  in  this 
particular  case  it  is  generally  best  to  make  the 
puncture  where  the  swelling  is  most  prominent. 
In  this  disease  the  ovary  is  either  converted  into 
one  large  cavity  (unilocular)  filled  with  fluid,  or 
else  there  are  several  distinct  cysts  (multilocular). 
Under  the  name  of  ovarian  dropsy  have  also 
been  included  simple  serous  cysts,  formed  in  the 
broad   ligaments  and  Fallopian  tubes.  "All 
these  confounded  together "  (as  Dr.  Seymour  ob- 
serves) "  under  the  name  of  hydatids,  are  distin- 
guishable from  the  latter,  by  being  nourished  by 
vessels  supplying  them  from  the  parts  in  which 
they  are  formed  ;  vesicles  to  which  the  narne 
hydatid  is  attached  being  nourished  by  their 
own  blood-vessels,  or  in  other  words,  having  an 
independent  life."    {On  Principal  Diseases  ofilte 
Ovaria,  p.  45.)     In  the  early  stage  the  tumor 
is  situated  towards  one  side  of  the  abdomen,  just 
above  Poupart's  ligament,  and  seems  to  ascend 
out  of  the  pelvis.    This  at  once  distmguishes  the 
disease  from  a  common  ascites,  which  is  attended, 
from  the  first,  with  an  equal,  gradual,  universal 
swelling  of  the  abdomen. 

The  magnitude  which  the  disease  may  attain 
may  be  judged  of  by  the  fact,  that  twelve  or  fif- 
teen gallons  of  fluid  have  sometimes  been  con- 
tained in  the  cavity  or  cavities  of  the  cyst.  The 
cyst  of  the  ovary]!  when  it  has  attained  a  large 
size,  generally  adheres,  in  different  places,  to  the 
inner  surface  of  the  peritoneum,  and  in  this  state 
the  whole  abdomen  often  seems  uniformly  swollen, 
in  consequence  of  the  immense  magnitude  of  the 
disease.    (See  G.  D.  Motz,  De  Structura,  Usu,  et 
Morhis  Ovariorum.  4to.  Jens,  1788.)    It  is  m 
observation  made  by  Sir  A.  Cooper  that  one  ot 
the  principal  differences  between  ascites  and  ova- 
rian dropsy  is  that  the  latter  is  in  itself  quite  a 
local  disease,  just  like  a  hydrocele.    This  obser- 
vation, I  believe,  is  perfectly  correct  ;  and  though 
crreat  illness  frequently  arises,  it  is  generally  the 
Result  of  the  pressure  made  by  the  swelling  on  the 
parts  within  the  abdomen  and  pelvis.    The  im- 
pairment of  the  health,  arising  from  the  pressure 
of  the  viscera  and  interruption  of  their  functions, 
and  the  great  difficulty  of  breathing  produced  by 
the  pressure  of  the  diaphragm,  indeed  frequently 
make  it  absolutely  necessary  to  let  out  the  flu  d. 
The  disease  may  be  attended  with  an  almost  total 
stoppage  of  the  secretion  of  urine.    (See  case  by 
Darlou;  in  Frov.  Med.  Trans,  vol.  |v-  P;  ^O^-) 
Sometimes  the  urine  is  duly  secreted,  but  a  re 
tenTon  occurs,  and  the  use  of  the  catheter  becomes 
ind|_spensable  ^^^^.^^^  ^^^^^^^  ^.^.^^  ^-f^ 

ferent  insUes,  but  are  fnerolly  --t  severe  ^^^^ 
principally  depend  upon  the  p.^^^^^^^^^ 
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of  the  disease  is  slow,  the  patient  often  suffers  no 
other  inconvenience  than  from  swelling  of  the  leg 
on  the  side  on  which  the  tumor  is  largest,  or  from 
the  unsightly  bulk  of  the  abdomen,  which  she  is 
unable  to  conceal.    In  some  rare  cases  patients 
have  lived  in  this  manner  thirty  or  forty  years, 
■with  a  very  considerable  enjoyment  of  the  comforts 
of  life,  and  even  the  pleasures  of  the  world,  the 
accumulation  of  fluid  rendering  it  necessary  from 
time  to  time  to  peribrm  the  operation  of  para- 
centesis.   In  the  majority  of  cases  of  this  kind  of 
drops}',  however,  symptoms  dependent  on  unusually 
rapid  increase  of  bulk,  or  pressure  on  any  par- 
ticular organs  in  the  abdomen,  occur.  Thus,  heart- 
burn, vomiting,  and  purging,  difficulty  of  passing 
urine,  or  violent  and  severe  headache,  are  met 
with,  which  are  entirely  removed  if  the  bulk  of 
the  tumor  be  reduced.      There  is  a  case  now 
under  the  care  of  Mr.  North,  where  the  patient 
has  for  many  years  been  unable  to  pass  her  urine, 
except  by  the  daily  use  of  the  catheter  ;  and  this 
appears  to  arise  from  the  natra'al  situation  of  the 
bladder  being  altered  by  pressure,  and,  perhaps, 
by  the  adhesion  of  the  tumor.    When  both  ovaries 
are  diseased  in  this  way,  the  catamenia  are  always 
absent ;  when  only  one  ovary  is  affected,  they 
are  sometimes  irregular,  sometimes  absent  alto- 
gether.    In  many  cases  the  diagnosis  is  free 
from  difficulty.    Pain  has  been  felt  in  either  iliac 
region,  succeeded  by  a  tumor,  which    can  T)e 
tracad  low  down  in  the  pelvis,  and  the  uterus  is 
found,  on  examination,  dragged  upwards  by  the 
morbid  growth.    The  history  likewise  assists  us  ; 
it  has  followed  miscarriage,  or  delivery  ;  at  other 
times  it  occurs  in  females  where  pregnancy  is  out 
of  the  question,  or  at  a  time  of  life  when  it  is  im- 
possible, and  yet  where  the  unbroken  health  ren- 
ders ascites  a  very  improbable  occurrence."  (See 
Seymour^ s  Illustrations  of  Dis.  of  the  Ovary,  p.  SO.) 
The  circumstances  distinguishing  it  from  ascites 
and  pregnancy,  and  the  fact  of  its  being  sometimes 
complicated  with  pregnancy  or  ascites,  should  be 
recollected. 

In  ovarian  dropsy  the  swelling  does  not,  like 
that  of  ascites,  begin  from  the  lower  part  of  the 
abdomen  ;  nor  is  it  uniform,  one  side  or  the  other 
being  most  protuberant.  If  several  cysts  exist,  the 
dropsy  is  called  multilocular,  and  the  parietes  of  the 
abdomen  often  feel  lobulated.  When  the  patient 
turns  herself  in  bed,  a  sensation  of  a  heavy  weight 
within  the  abdomen  falling  to  the  lower  side  is  ex- 
perienced. Patients  generally  lie  on  the  side  on 
which  the  tumor  has  originated.  In  some  cases 
a  hard  tumor  is  remembered  to  have  preceded  the 
distention  of  the  abdomen.  When,  however,  the 
cysts  are  few  and  very  large,  or  unilocular,  the 
distinction  may  be  diflicult.  Cysts,  containing 
abundance  of  hydatids,  are  frequently  met  with 
connected  with  the  liver  or  spleen.  Such  disease, 
in  its  earliest  stage,  is  not  likely  to  be  mistaken  for 
ascites;  but,  as  the  parietes  of  the  abdomen  become 
thinned,  the  presence  of  a  soft  swelling,  and  some- 
times exhibiting  a  slight  degree  of  fluctuation,  may 
be  traced.  In  ascites  the  swelling  proceeds  from 
below  upwards  ;  while  in  encysted  dropsy  of  the 
liver  its  progress  is  from  above  downwards.  A 
greater  prominence  may  be  perceived  on  the  right 
side,  in  hydated  cysts  of  the  liver.  As  in  ovarian 
dropsy,  the  general  health  is  little  alTected,  at 
all  events  till  the  swelling  has  attained  magni- 
'"  "  the  urine  is  passed  in  the  natural  quan- 


PARACENTESIS. 

tity,  and 


435 


tude  ; 


serous  elFusion  in  the  cavity  of 
the  peritoneum,  nor  any  anasarca  of  the  lower 
extremities,  occur  till  a  very  late  period  of  the 
disease.  (See  Danuall,  in  Cyclop,  of  Prac.  Med. 
art.  Ascites.)  In  a  case  where  the  abdomeii 
contained  a  cyst  of  this  kind,  filled  with  four  gal- 
lons and  a  half  of  serous  fluid  and  hydatids,  the 
abdomen  was  so  uniformly  distended,  and  the 
fluctuation  so  plain,  that  I  introduced  a  trocar;  but 
the  canula  became  obstructed  by  the  hydatids, 
and  hardly  any  part  of  the  contents  of  the  cyst 
were  evacuated.  The  man,  who  was  in  a  most  de- 
bilitated state,  lived  ten  days  after  the  operation. 
The  cyst  is  placed  in  the  museum  of  University 
College.  I  have  since  heard  of  cases  in  which 
the  opening  was  enlarged  with  a  probe-pointed 
bistoury,  and  the  hydatids  discharged.  In  one  in- 
stance, thus  treated,  a  cure  was  the  result. 

With  few  exceptions,  tapping  can  only  be  re- 
garded as  a  palliative  measure  ;  the  water  collects 
again,  the  same  grievances  recur,  and  the  opera- 
tion must  be  repeated.    While  an  ovarian  dropsy 
is  recent,  and  even  after  it  has  been  tapped,  some 
attempts  may  be  made  to  effect  a  radical  cure. 
But  I  believe  this  is  not  to  be  accomplished  with 
mercury,  iodine,  or  any  other  medicine  yet  known. 
As  Dr.  Seymour  remarks,   in   simple  ovarian 
dropsy  it  would  seem  reasonable  to  diminish  the 
quantity  of  fluid  secreted  in  the  cyst,  by  exciting 
some  increase  of  the  excrementitious  fluids,  more 
especially  of  the  urine  ;  but  experience  does  not 
show  that  such  an  effect  can  be  produced  by  those 
remedies  which  are  found  very  powerful  in  serous 
accumulation  in  the  natural  cavities  of  the  body. 
Dr.  Withering  found  digitalis  completely  fail.  But 
where  ovarian  dropsy  is  combined  with  ascites, 
relief  may  be  derived  from  the  infusion  of  digitalis 
and  pyrola  uinbellata.    {Seymour''s  Illustrations  of 
Dis.  of  the  Ovarium,  p.  90.)    Emetics  were  re- 
commended by  Abernethy  to  promote  the  absorp- 
tion of  the  matter  of  chronic  abscesses,  and  by 
Dr.  Percival  for  the  dispersion  of  ovarian  drops}'. 
(.Essays,  vol.  i.  p.  375.)  I  believe  that  few  practi- 
cal men  have  now  any  confidence  in  their  use  for 
these  purposes.    Blistering  the  surface  of  the  ab- 
domen, keeping  up  a  discharge  with  the  savine 
cerate,  and  applying  a  tight  roller,  have  been 
known  to  do  good.    Long-continued  frictions  are 
stated  to  have  lessened  an  ovarian  swelling  ;  but 
as  is  added,  only  temporarily.    {Seymour,  Op.  cit 
p.  97.) 

Various  operative  plans  have  been  tried  for  the 
radical  cure  of  ovarian  dropsies.  1.  A  considerable 
incision  into  the  cyst,  and  keeping  a'  canula,  or 
bougie,  afterwards  in  the  opening,  to  prevent  an- 
other accumulation  of  fluid,  and  thus  promote  the 
contraction  of  the  cyst,  2.  Injections  into  the 
cyst.  3.  Removal  of  the  cyst.  A  very  remarkable 
and  successful  instance  of  the  first  kind  of  prac- 
tice, and  perhaps  the  earliest,  is  related  by  Dr, 
Houston,  in  the  33rd  vol.  of  the  Phil.  Trans,  the 
particulars  of  which  may  also  be  read  in  Dr,  Sey- 
mour's work. 

In  France,  Le  Dran  laid  open  the  cysts  of  ova- 
rian dropsies.  His  patients  did  not  die  of  the  con- 
sequent inflammation,  and  the  dropsy,  indeed,  was 
cured  ;  but  there  remained  cither  a  sarcomatous 
enlargement  of  the  ovary,  which  continued  to  in- 
crease till  death,  or  else  incurable  fistula;,  leading 
into  the  cyst.  The  great  size  of  a  wound  neces- 
sary for  this  purpose,  the  danger  of  inducing'  in- 
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flainmation  in  so  extensive  a  sm-face  as  the  cyst 
of  a  large  ovarian  dropsj^  and  the  events  of 
Le  Dran's  cases,  are  considerations  against  this 
practice. 

Attempts  have  been  made  to  cure  ovarian  drop- 
sies b}-^  injections,  like  hydroceles.  I  formerly  saw 
two  cases  in  which  port  wine  and  water  were  in- 
jected by  the  late  Mr.  Ramsden,  of  St.  Bartholo- 
mew's Hospital  ;  one  patient  died  very  soon  after- 
wards of  inflammation,  and  the  other  perished  more 
lingeringly  from  the  same  cause.  Setons  have  also 
been  tried  without  success.  Leaving  in  the  canula, 
or  bougie,  after  paracentesis,  has  been  frequently 
tried.  Mr.  Key  has  notes  of  three  cases  :  the  re- 
sults were  not  favourable.  (See  Seymour  on  Dis. 
of  the  Ovary,  p.  103.)  _      , u  j 

In  the  American  Recorder  a  case  is  pubhsbed 
in  which  a  cure  was  effected  by  the  excision  of 
the  sac.  Dr.  N.  Smith  also  performed  such  an 
operation  with  success  ;  after  exposing  the  tumor 
by  an  incision,  and  discharging  seven  pints  of  a 
dark  ropy  fluid,  with  a  trocar,  he  extracted  the 
whole  cyst,  and  the  patient  recovered.  (See 
Edinh.  Med.  and  Surg.  Journ.  No.  Ixxiii.)  The  sac 
bj-ought  out  with  it  a  considerable  portion  of  ad- 
herent omentum,  which  required  to  be  separated 
v/ith  the  knife,  and  two  bleeding  vessels  were  tied. 
The  omentum  was  then  reduced,  and  the  adhesions 
•of  the  sac  to  one  point  of  the  parietes  of  the  abdo- 
men also  separated  partly  with  the  scalpel,  and 
partly  with  the  finger.  These  few  particulars  prove 
that  though  the  operation  may  be  practicable,  and 
even  end  well,  it  is  liable  to  great  difficulties  in  its 
execution,  and  dangerous  and  fatal  consequences 
in  its  result.  In  fact,  one  surgeon,  mentioned  by 
Sir  A.  Cooper,  who  began  an  operation  of  this  kind, 
was  prevented  by  the  extent  of  the  adhesions  from 
completing  it.  Whenever  the  attempt  is  made,  it 
ought  to  be  while  the  cyst  is  of  moderate  size.  An 
ins°tance  in  which  the  operation  was  attempted, 
while  the  disease  did  not  exist,  has  been  fairly  and 
candidly  laid  before  the  public  by  Mr.  Lizars,  with 
other  interesting  observations  and  cases  in  favour 
of  the  practice  of  extirpating  diseased  ovaries. 
( Edinh.  Med.  Surg.  Journ.  No.  Ixxxi.) 

Some  other  cases,  in  which  the  object  was  truly 
and  successfully  accomplished,  have  also  been  pub- 
lished by  the  same  practitioner.  {On  Esetraction or 
Diseased  Ovaria,  fol.  Edinb.  1825.)  Dr  David 
L.  Rocrers,  of  New   York,  on  September  14, 
1829,  removed  a  large  ovarian  cyst  and  solid 
■tumor.    The  following  particulars  are  taken  from 
Dr.  Reese's  American  edition  of  this  Dictionary  :— 
"The  abdomen  began  to  swell  ;  first,  on  the  tcjt, 
and  then  extending  to  the  right  ;  her  stomach  be- 
came affected,  and  although  unmarried,  her  tnends 
accused  her  of  being  pregnant.    In  consequence  ot 
this  impression  the  disease  was  allowed  to  proceed 
without  any  medical  advice,  until  time  had  satis- 
fied her  friends  to  the  contrary,  when  a  physician 
was  called,  who  pronounced  the  disease  a  dropsy, 
ajid  recommended  her  to  be  tapped.    A  large 
quantity  of  water  was  drawn  off,  but  in  two  months 
it  had  reaccumulated,  and  the  operation  was  re- 
peated five  times  previous  to  my  seeing  hei^  It 
is  computed  that  within  the  two  years  eighteen 
gallons  of  fluid  were  drawn  off. 

"  I  observed  (says  Dr.  Rogers)  in  this  case 
what  I  have  remarked  in  several  others,  that  the 
fluid  discharged  differed  from  the  water  in  common 
ascites.    It  is  much  more  mucilaginous  ;  of  the 


consistence  of  honey  ;  of  a  milky  colour,  and  differs 
from  any  other  secretion  that  I  am  acquainted  with. 
After  deliberately  examining  the  tumor,  and  as 
far  as  possible  ascertaining  its  character  and  con- 
nections, I  suggested  to  her  the  possibility  of  its 
being  cured  by  an  operation,  at  the  same  time 
stating  the  great  risk  of  life  attending  the  perform- 
ance, and  the  slight  chance  of  her  recovery.  I 
likewise  requested  Professor  Mott,  who  was  con- 
sulted in  this  case,  to  make  a  similar  statement. 
Her  good  constitution  and  general  health  all  urged 
the  obligation  of  making  an  attempt  to  save  her. 
After  the  first  suggestion,  nothing  could  alter  her 
determination  to  forego  the  chance  of  relief  whicli 
even  so  desperate  an  operation  might  afford,  and, 
as  she  expressed  it,  '  I  would  rather  die  than  live 
in  my  present  situation.' 

"  On  September  14  she  was  laid  on  a  table 
of  convenient  height,  and  with  a  large  scalpel  I 
commenced  an  incision  a  little  below  the  ensiform 
cartilage,  carrying  it  parallel  with  the  linea  alba, 
and  terminating  at  the  symphysis  pubis.    The  in- 
teguments being  divided,  the  dissection  was  con- 
tinued through  the  tendon  of  the  linea  alba  to  the 
peritoneum.    This  was  at  first  supposed  to  be 
much  thickened  ;  but  by  a  cautious  dissection 
through  a  membranous  texture  to  the  depth  of  a 
quarter  of  an  inch,  the  water  gushed  out  with  con- 
siderable force.     With  a  probe-pointed  bistoury 
the  opening  was  enlarged  to  the  full  extent  of  the 
external  incision,  and  to  our  surprise  we  found 
that  a  sac  was  opened  which  appeared  to  fill  the 
whole  circumference  of  the  abdomen,  and  at  first 
its  attachment  appeared  commensurate  with  its  size. 
It  lay  in  connection  with  the  liver,  stomach,  spleen, 
and  bladder.    By  pulling  up  the  sac  it  was  found 
that  the  adhesions  were  much  less  than  at  first  ex- 
pected.   It  was  determined,  therefore,  to  dissect 
them  from  the  peritoneum  and  omentum:  some  of 
the  adhesions  were  so  slight  as  to  be  separated  by 
the  finger,  others  by  the  handle  of  the  scalpel,  but 
the  greater  part  required  to  be  separated  by  a 
tedious  dissection,  and  in^some  parts  the  adhesions 
were  so  close  that  portions  of  the  peritoneal  mem- 
brane were  removed.    These  adhesions  extended 
for  three  or  four  inches  around  the  umbilicus. 
After  completing  tills  part  of  the  dissection,  the 
tumor  was  drawn  out  and  supported  by  an  as- 
sistant, and  the  dissection  continued  :  separating  it 
from  the  ovarian  ligament,  which  required  much 
care,  from  the  large  and  numerous  vessels  going  to 
it  from  this  source  ;  the  largest  was  at  least  the 
si2e  of  a  goose-quill.    After  occupying  two  hours 
in  the  operation,  this  huge  mass  of  disease  was 
safely  removed,  and  laid  on  the  table.    The  liga- 
tures were  ail  cut  close  to  the  knot,  and  left  to 
absorption.    The  wound  was  closed  by  sutures, 
dressed  with  adhesive  straps,  lint,  a  compress  and 
a  bandage  applied  firmly  to  the  abdomen.    I  place 
some  confidence  in  the  close  application  of  a  band- 
aee,  as  it  brings  the  divided  surfaces  in  contact  for 
the  purpose  of  adhesion,  and  likewise  as  an  im- 
portant auxiliary  in  preventing  inflammation.  She 
was  then  removed  to  bed  ;  her  pulse  at  this  time 
was  feeble,  but  regular.     In  the  course  o  e 
evening  considerable  reaction  came  on,  with  some 

'nVuh^ut^rsuing  the  detail  ^^Hl^T.^ 
the  case,  it  will  be  only  "^^essary  to  add  t^^^^^^^^^ 
patient  irogressed  without  nnJ' ^"  ,'1  "\S 
and  in  six  weeks  from  the  period  of  the  opeiation 
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her  catamcnia  had  retumeil  and  her  health  entirely 
recovered. 

"The  tumor  was  composed  of  a  large  sac, 
which  had  contained  the  fluid  drawn  off  in  ditt'erent 
operations  by  tapping.  One-third  of  the  tumor 
was  solid,  containing  a  fibro-cartilaginous  sub- 
stance.   It  weighed  three- and-a-half  pounds." 

In  offering  this  case,  it  may  be  proper  briefly  to 
sura  up  a  liistory  of  the  operations  for  diseased 
ovaria :  it  may  assist  others  in  forming  an  opinion 
of  the  relative  chance  of  success  in  future  cases. 
The  removal  of  these  tumors  by  an  operation  had 
its  advocates  in  the  last  century;  but  the  authority 
of  De  Haen  and  Morgagni  was  raised  against  them, 
as  doubtful  in  their  results,  and  impossible  in  their 
execution.  The  first  attempt  to  remove  them  by 
an  operation  was  made  in  1776,  by  L'Aumonier, 
surgeon-in-chief  of  the  hospital  of  Rouen,  and  is 
reported  as  a  successful  case.  (See  Good's  Study 
of  Medicine,  vol.  iv.  p.  325,  ed.  4.) 

Dr.  M'Dowel,  of  Kentucky,  has  reported  three 
cases  in  which  he  operated  successfully  for  tumors 
in  the  abdomen,  ovarian  and  hydatid.  A  doubt 
exists  in  relation  to  these  cases  ;  and  certainly  the 
mode  of  describing  them  is  calculated  to  confirm 
that  doubt.  We  are  bound,  however,  upon  the 
authority  of  others,  to  believe  them,  notwithstand- 
ing the  improbabilities  connected  with  their  details; 
and  it  is  much  to  be  regretted  that  a  more  circum- 
stantial account  of  these  cases  has  not  been  given 
to  the  profession.  (See  Med.  Cliir.  Eev.  vol  t. 
p.  216.) 

Professor  Smith,  of  Yale  College,  has  given  an 
interesting  case  of  the  successful  removal  of  an 
ovarian  dropsy  by  an  operation.  The  tumor  was 
small,  weighing  from  two  to  three  ounces,  and  re- 
quiring an  incision  of  three  inches  in  length.  (See 
Am.  Med.  Rec.  1822.) 

"In  the  London  Medical  Gazette,  for  1829, 
Dr.  Hopfer,  of  Biberback,  has  reported  three  cases 
of  extirpation  of  diseased  ovaria,  by  Carysraan. 
The  first  was  performed  in  1819,  and  proved  fatal 
in  thirty-six  hours  after  the  operation.  The  second 
in  1820.  This  case  was  successful,  and  the  woman 
has  since  borne  children.  The  third  case  occurred 
in  the  same  year,  and  never  recovered  from  the 
shock  of  the  operation.  Thus,  of  the  three  cases, 
but  one  recovered."  (See  Reese's  American  Edition 
of  this  Dictionary.') 

Mr.  Jeaffreson,  of  Framlingham,  Suffolk,  has 
published  the  particulars  of  a  case,  in  which  he 
removed  an  ovarian  cyst.  It  appeared  to  this 
gentleman  that  the  danger  and  difliculties  of  ope- 
rations of  this  kind  might  be  lessened  by  performing 
them  before  extensive  adhesions  had  taken  place 
between  the  cyst  and  the  surrounding  parts,  and 
as  soon  as  the  cyst  was  sufficiently  distended  to 
press  firmly  on  the  sides  of  the  abdomen.  He  had 
an  opportunity  of  trying  on  the  dead  body  of  a 
lady  what  could  be  done  with  an  ovarian  sac  ;  and 
"  accordingly  exposed  it  by  an  incision  of  about  an 
inch  ;  then  evacuating  its  contents  with  the  trocar, 
I  was  enabled  to  draw  out  the  whole  ofit,  together 
with  a  great  portion  of  the  Fallopian  tube  attached, 
which  produced  full  conviction  on  my  mind,  tiiat 
had  her  disease  been  confined  to  the  ovarj-,  her 
life  might  have  been  saved  by  an  operation."  On 
May  8,  1836,  he  tried  the  foregoing  plan  on 
Mrs.  B.  "  In  the  presence  (saj's  he)  of  my  friend, 
Mr.  King  (of  Saxmundham),  I  made  an  incision, 
of  between  ten  and  twelve  lines  in  the  course  of 
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the  linea  alba,  midway  between  the  navel  and  the 
pubes  ;  and  having  thus  carefully  exposed  the  sac, 
I  evacuated  by  the  trocar  about  twelve  pints  of 
clear  serum.    During  the  flow  of  the  serum  a 
portion  of  the  sac  was  secured  in  the  gripe  of  a 
forceps,  to  prevent  its  receding ;  and  I  afterwards 
gradually  extracted  the  sac  entire  from  the  cavity 
of  the  abdomen,  together  with  another  sac,  con- 
taining two  ounces  of  fluid,  and  indeed  the  entire 
ovary  ;  having  only  to  cut  through  a  slight  reflec- 
tion of  the  peritoneum  and  ovarian  ligament,  which, 
with  a  small  portion  of  the  fimbriated  extremity  of 
the  Fallopian  tube,  are  the  only  natural  attach- 
ments of  the  ovary  to  the  uterus.    But,  as  this 
part  was  the  medium  of  vascular  supply  to  the  sac, 
and  the  vessels  on  the  surface  of  the  sac  were  un- 
usuaUy  large,  we  thought  it  right  to  include  it  in  a 
ligature  previous  to  returning  it  into  the  cavity  of 
the  abdomen.    Tlie  ends  of  the  ligature  were  cut 
off  close  to  the  knot.    A  very  small  portion  of 
omentum  protruded  with  the  sac,  but  was  very 
readily  returned.    The  external  wound  was  closed 
with  two  sutures,  adhesive  plaster,  and  a  compress 
of  lint."    The  result  was  a  perfect  cure.  Further, 
it  appears  from  Mr.  Jeaffreson's  statement,  that 
Mr.  King,  of  Saxmundham,  has  repeated  this  ope- 
ration on  a  lady,  where  the  ovarian  sac  was  more 
distended,  and  having  discharged  twenty-seven 
pints  and  a  half  of  fluid,  he  extracted  it  entire,  to- 
gether with  a  tubercular  tumor  of  the  size  of  a 
turkey's  egg.    The  patient  recovered  without  any 
bad  symptom.    Mr.  Jeaffreson  considers  that  his 
method  of  operating  is  preferable  to  that  of  Mr. 
Lizars,  whose  plan,  on  account  of  the  greater  ex- 
tent of  the  incision,  must  prove  hazardous.  The 
same  objection,  he  thinks,  is  applicable  to  the 
case  recorded  by  Dr.  C.  F.  Quittenbaum,  which, 
however,  ended  successfully.    (See  Comment,  de 
Ovarii  Hyperlrophia,  Sfc. ;  and  Jeaffreson,  in  Protv 
Med.  Trans,  vol.  v.  p.  239.) 

An  example  is  mentioned  by  Dr.  Granville,  in 
which  several  encysted  tumors  of  the  right  ova- 
rium (one  as  large  as  a  full-grown  foetus's  head) 
were  discharged  with  a  collection  of  matter, 
through  an  ulcerated  opening  in  the  parietes  of 
the  abdomen.  (See  Med.  Fhys.  Journ.  June 
1822.) 

Though  the  disease,  when  once  formed,  mostly 
continues  throughout  life,  it  occasionally  disappears. 
An  adhesion  may  be  formed  between  the  tumor 
and  some  portion  of  the  great  intestine,  and  a  very 
large  quantity  of  the  most  oftensive  purulent  fluid, 
of  various  consistence,  be  passed  by  stool ;  iu  such 
cases  the  patient  often  recovers.  At  other  times 
the  same  takes  place  by  discharge  through  the 
vagina  ;  and  several  cases  are  on  record  in  which 
the  discharge  could  be  accelerated  by  pressure 
made  on  the  tumor.  Occasionally,  after  adhesion 
between  the  cyst  and  the  parietes  of  the  abdomen, 
spontaneous  rupture  takes  place  at  the  umbilicus' 
and  the  contents  of  the  cystare  discharged  through 
the  aperture,  and  a  perfect  cure  may  be  the  result. 
(Seymour,  Op.  oil.  p.  52.) 

The  disease  is  alleged  sometimes  to  have  ended 
in  the  cyst  bursting,  and  its  contents  being  dis- 
charged into  tlie  peritoneal  [cavity,  whence  they 
were  absorbed.  In  the  event  of  such  a  change  in 
the  situation  of  tiie  fluid  taking  place,  there  must 
always  be,  however,  a  risk  of  a  fatal  attack  of 
peritonitis.  Tlie  bursting  of  the  cyst  into  tlio  cavity 
of  the  abdomen  has  been  fatal  in  three  instances 
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within  Di-.  Seymour's  knowledge.  Occasionally 
the  complaint  has  disappeared  after  the  receipt  of 
an  accidental  blow  ;  and,  as  a  case  related  by  Dr. 
Blundell  tends  to  prove,  the  cure  may  here  arise 
from  rupture  of  the  cyst,  and  effusion  of  the  fluid 
in  the  cavity  of  the  peritoneum,  followed  by  ab- 
sorption of  it. 

I  have  tapped  several  ovarian  cysts,  and  dis- 
charged from  them,  at  repeated  operations,  incal- 
culable quantities  of  fluid.  In  a  case,  recorded  by 
Mead,  a  lady  was  tapped  sixty-seven  times  in  five 
years  and  a  half,  and  1,920  pints  of  fluid  discharged. 
In  another  instance,  detailed  by  Martmeau,  the 
patient  lost,  by  [tapping,  6,631  pints  of  fluid  in  the 
course  of  twenty-five  years. 

Sir  A.  Cooper  has  known  several  examples  of 
the  spontaneous  ciure  of  ovarian  dropsy.  In  one 
case,  the  fluid  was  for  a  long  time  voided  through 
an  ulcerated  opening  at  the  umbilicus.  He  has 
also  known  the  water  to  be  discharged  by  the 
Fallopian  tube  ;  and  he  attended  a  lady  in  whom 
an  ovarian  cyst  burst  into  the  intestinal  canal :  for 
several  years  afterwards,  she  was  subject  to  occa- 
sional returns  of  the  disease,  but  ultimately  re- 
covered. {Lectures,  vol.  ii.  p.  384.)  In  the  year 
1836,  a  woman  was  under  my  care  at  the  Blooms- 
bury  Dispensary,  with  an  ovarian  cyst  of  immense 
size,  filling  the  abdomen,  and  protruding  partly  at 
the  navel,  where  ulceration  had  formed  an  opening 
into  it,  from  which  a  pint  or  two  of  glutinous  fluid 
was  discharged  every  day.  She  lived  in  this  state 
about  three  months,  and  was  seen  by  the  students 
of  University  College  Hospital. 

Dr.  Addison  has  recorded  an  instance  in  which 
an  ovarian  cyst  was  burst  by  an  accidental  blow, 
and  a  cure  followed.  The  first  symptoms  were 
those  of  peritonitis.  Bleeding,  fomentations,  calo- 
mel, antimony,  and]  opium,  were  the  means  em- 
ployed. (See  Guifs  Hospital  Reports,  vol.  i.  p.  41.) 
The  passage  of  the  fluid  of  an  ovarian  cyst  into  the 
cavity  of  the  peritoneum  may  prove  fatal  in  a  few 
hours,  occasioning  sickness,  vomiting,  giddiness, 
colliquative  sweats,  and  extreme  prostration.  A 
case,  related  by  Dr.  Barlow,  in  which  paracentesis 
had  been  delayed  too  long,  and  the  ovarian  fluid 
escaped  through  an  ulceration  of  the  cyst  into  the 
cavity  of  the  peritoneum,  fully  exemplifies  the 
foregoing  statement.  (See  Prov.  Med.  Trans. 
vol.  iv.  p.  402.) 

[The  subject  of  ovariotomy  will  be  found  fully 
treated  by  Mr.  Spencer  Wells  in  a  separate 
article  in  this  dictionary.  Some  of  the  matter  here 
introduced  under  the  heading  paracentesis  might 
therefore  have  been  omitted.  The  very  interesting 
historical  sketch,  however,  given  above  by  Mr. 
Cooper  of  ovarian  dropsy  and  its  treatment  during 
his  time,  has  induced  the  editor  to  retain  it.] 


PARACENTESIS  OF  THE  THORAX. 

The  necessity  for  this  operation  is  indicated 
when  the  heart  or  lungs  are  oppressed  by  any 
kmd  of  fluid  confined  in  the  cavity  of  the  chest. 
Everybody  knows  that  the  free  and  uninterrupted 
performance  of  the  functions  of  these  organs  is  es- 
sential to  the  support  of  life.  When  their  action 
is  perilously  disturbed  by  the  lodgment  of  fluid  in 
the  thorax,  no  internal  medicines  can  be  much 
depended  upon  for  procuring  relief.  The  only 
means  from  whicli  benefit  can  be  rationally  ex- 
pected, ia  letting  out  the  fluid  by  making  an  open- 
ing in  the  parictes  of  the  chest. 
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The  nature  of  the  effused  fluid  can  make  no 
diflference,  in  regard  to  the  propriety  of  discharging 
it  in  this  manner  ;  and  though  some  authors  de- 
scribe this  operation  as  only  applicable  to  cases  of 
hydrops  pectoris  and  empyema,  it  may  also  be  of 
the  greatest  service  when  air  is  confined  in  the 
chest.  (See  Emphysema,  and  Pneumothorax.) 
It  is  now  seldom  executed  for  blood  extravasated 
there.    (See  Wounds  op  the  Thorax.)  The 
case  in  which  it  is  least  likely  to  be  followed  by  a 
perfect   recovery  is  hydrothorax  ;   and  Sir  A. 
Cooper,  in  his  vast  experience,  has  not  known 
more  than  one  operation  performed  for  it  which 
proved  successful.    This  he  considers  by  no  means 
surprising,  as  the  collection  of  fluid  is  the  effect  of 
disease  of  the  thoracic  viscera,  the  heart  or  lungs, 
&c.    (Zeo^MJ-es,  vol.ii.  p.  385.)    A  case  of  success, 
however,  is  mentioned  in  the  references  at  the  end 
of  the  present  article  ;  and  in  the  Berlin  Med, 
Trans,  a  case  is  recorded,  in  which  a  cure  was 
efi'ected  by  an  accidental  wound  of  the  chest,  by 
which  the  whole  of  the  water  escaped  at  once, 
{Act.  Med.  Berol.  t.  x.  dec.  1,  p.  44.)    A  case  of 
successful  paracentesis  of  the  thorax  is  recorded  by 
Dr.  Archer,  where  eleven  pints  of  an  inodorous 
fluid  were  drawn  off,  and  in  a  few  weeks  the 
patient  was  quite  convalescent.     (See  Trans,  of 
King's  and  Queen''s  College  of  Physicians,  Dublin, 
iii.)    A  patient,  under  Dr.  Croker,  of  Dublin,  was 
operated  upon  by  Mr.  Cramptom,  and  fourteen 
imperial  pints  of  pus  were  discharged.  (See 
Empyema.) 

The  idiopathic  form  of  hydrothorax,  or  that 
case  in  which  it  constitutes  the  original  disease,  is 
set  down  by  Laennec  as  very  rare.  He  has  often 
known  hypertrophy  of  the  heart,  aneurism  of  the 
aorta,  irregular  consumption,  and  even  scirrhus  of 
the  stomach  or  liver,  mistaken  for  this  disorder, 
when  there  was  no  coexisting  effusion  in  the  pleura, 
or  at  least  none  except  what  took  place  imme- 
diately before  death.  S3'mptomatic  hydrothorax, 
he  admits,  is  frequent.  {On  Dis.  of  tlie  Chest,  p. 
484,  ed.  2.)  In  this  work  the  learned  translator, 
Dr.  Forbes,  recommends  the  use  of  the  stethoscope 
for  discriminating  diseases  of  the  heart  from  hy- 
drothorax, as  the  means  adapted  to  the  relief  of 
dropsy  of  the  chest  would  be  useless  with  regard 

to  them.  , ,    VT.  J 

In  this  place  I  shall  content  myself  with  de- 
scribing the  methods  of  performing  paracentesis 
thoracis,  referring  the  reader  to  the  above  articles, 
and  the  valuable  work  of  Laennec,  for  the  particular 
symptoms  and  circumstances  which  may  render  the 
operation  proper,  and  the  rest  of  the  surgical  treat- 
ment peculiar  to  each  affection. 

It  has  been  the  common  maxim  to  recommend  tUe 
space  between  the  sixth  and  seventh  true  ribs  as  the 
safest  and  most  convenient  situation  for  making 
an  opening  into  the  chest  on  either  side,  as  cir- 
cumstances may  render  necessary.  The  surgeon 
should  always  recollect  that  the  two  cavities  o  the 
pleuraj  are  completely  distinct  from  each  other, 
and  have  no  communication  whatsoever  ;  so  tnat 
if  fluid  were  contained  on  the  left  side  of  the  tuo- 


t  Huid  were  coniaiiieu  uu  ...v.   - 

.•ax,  making  an  opening  into  the  ^^S^'\<^'i:'}\^°^^ 
not  serve  for  discharging  the 
The  practitioner  should  also  '^^f  I^^ee 
thore'is  a  fluid  on  both  f  oiu!  of  C  t^^ 

tesis  must  never  be  done  for  the  rem 
collections,  at  the  same  time  j  f^^J'^^^^'* 
great  reason  to  believe  tliat,  as  the  lungs  on  one 


side  usually  collapse  when  there  is  a_  free  commu- 
nication between  the  air  and  the  inside  of  the 
thorax,  they  would  do  so  on  both  sides,  were  an 
opening  made  at  the  same  time  into  each  pleural 
sac.  It  is  hardly  necessary  to  remark  that  in 
this  condition  the  patient  could  not  breathe,  and 
would  die  suffocated.  [The  following  description 
of  the  operation  performed  in  Mr.  Cooper's  time, 
ia  now  superseded  by  the  use  of  the  trocar  either 
with  or  without  an  attached  syringe.  This  latter 
mode  of  operating  will  be  presently  described.] 
The  operation  consists  in  making  an  incision, 
about  two  inches  long,  through  the  integuments 
which  cover  the  space  between  the  sixth  and 
seventh  true  ribs,  just  where  the  indigitations  of 
the  serratus  major  anticus  muscle  meet  those  of 
the  externus  obliquus.  Here  it  is  unnecessary  to 
divide  any  muscular  fibres,  except  those  of  the  in- 
tercostal muscles,  and,  by  putting  the  patient  in  a 
proper  posture,  the  opening  will  be  depending 
enough  for  any  purpose  whatsoever.  The  surgeon, 
avoiding  the  lower  edge  of  the  upper  rib,  where  the 
intercostal  artery  lies,  is  then  cautiously  to  divide 
the  layers  of  the  intercostal  muscles,  till  he  brings 
the  pleura  into  view,  when  this  membrane  is  to  be 
very  carefully  divided  with  a  lancet  or  bistoury. 
The  instrument  should  never  be  introduced  deeply, 
lest  the  lungs  be  injured.  For  this  reason,  few 
modern  surgeons  would  choose  to  plunge  a  trocar 
into  the  pleura  when  the  opening  can  be  so  much 
more  safely  made  with  a  bistoury.  The  only 
reason  assigned  for  the  trocar  is  that  the  inter- 
costal artery  is  less  likely  to  be  hurt  by  it  than  a 
cutting  instrument,  and  that  the  canula  is  useful 
in  maintaining  the  opening,  and  for  the  occasional 
use  of  injections.  The  size  of  the  opening  in  the 
pleura  should  not  be  larger  than  necessary.  The 
discharge  of  blood  and  matter  will  of  course  require 
a  freer  aperture  than  that  of  air  or  water.  If 
requisite,  a  canula  may  be  introduced  into  the 
wound,  for  the  purpose  of  facilitating  the  evacua- 
tion of  the  fluid  ;  and  it  may  even  in  some  cases 
be  proper  to  let  this  instrument  remain  in  the  part, 
in  order  to  let  the  water  or  pus  escape,  as  often 
as  accumulation  takes  place.  It  is  obvious, 
however,  that  a  canula  for  this  object  should  only 
be  just  long  enough  to  enter  the  cavitj'  of  the 
pleura,  and  should  have  a  broad  rim  to  keep  it 
from  slipping  into  the  chest.  A  piece  of  sticking- 
plaster  would  easily  fix  the  canula,  which  might 
be  stopped  up  with  a  cork,  or  any  other  convenient 
thing,  or  left  open,  according  as  the  circumstances 
of  the  case  and  the  judgment  of  the  surgeon 
should  direct. 

Laennec  preferred  the  space  between  the  fifth 
and  sixth  ribs.  "  Many  reasons  (he  says)  point 
out  this  spot  as  the  best  for  the  operation.  We 
know  that  the  upper  lobe  adheres  to  the  ribs  more 
frequently  than  any  other  part  of  the^ lungs,  and 
the  lower  lobe  is  frequently  attached  to  the  dia- 
phragm, while  adhesions  very  seldom  exist  at  the 
central  part  of  the  chest  ;  and  even  should  there 
chance  to  be  any  old  adhesions  in  this  point,  they 
may  be  readily  and  certainly  discovered  by  some 
remains  of  respiration  over  tlieir  site,  and  the  place 
*f  the  operation  may  then  be  varied  accordingly. 
Besides,  we  know  that  the  thickest  false  mem- 
branes exist  at  the  junction  of  the  diaphragm 
with  the  walls  of  the  chest,  and  that  on  the  right 
side  an  enlarged  liver  frequently  reaches  as  high 
as  the  sixth,  or  even  the  fifth,  rib  ;  in  which  case, 
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when  the  operation  is  performed  in  the  usual  situa- 
tion, the  instrument,  instead  of  entering  the  chest, 
would  transfix  the  diaphragm  and  penetrate  the 
abdomen."  This  accident,  happened  to  Laennec 
himself  in  a  case  of  pneumothorax ;  La  Motte  com- 
mitted a  similar  blunder.  (See  Traili  Com}),  de 
la  CMr.  t.  ii.  obs.  77,  p.  292.)  The  only  reason 
for  operating  between  the  sixth  and  seventh  ribs  is 
to  have  a  depending  opening  ;  but  this  object  may 
be  attained  by  operating  between  the  fifth  and 
sixth  ribs,  and  directing  the  patient  to  lie  on  the 
diseased  side.  Some  practitioners  deem  it  prudent 
not  to  let  out  the  whole  of  a  large  collection  of 
fluid  at  once,  but  gradually,  lest  dangerous  syncope 
should  be  induced.  (See  Toiviisend,  in  Cyclop,  of 
Bract.  Med.  art.  Emjiyema.) 

[With  regard  to  the  place  of  election  for  the 
performance  of  the  operation  considerable  dilTer- 
ence  of  opinion  exists,  some  surgeons  preferring  as 
high  as  the  fifth  intercostal  space,  some  as  low 
as  the  ninth,  while  the  intermediate  spaces  are 
selected  by  others.  The  surgeon  must  to  a  certain 
extent  be  guided  by  the  circumstances  attending 
each  case  as  to  the  level  at  which  it  will  be  most 
advisable  to  introduce  the  trocar.  Whatever 
may  be  the  level  determined  upon,  it  is  obvious 
that  the  middle  third  of  the  chest  between  the 
latissimus  dorsi  and  pectoralis  major  muscles  offers 
the  least  obstacles  to  the  operation.  Two  or  three 
inches  below  the  angle  of  the  scapula,  however, 
is  a  favourite  position  with  some  surgeons.  After 
all,  the  seventh  intercostal  space  mentioned  by 
Mr.  Cooper  at  the  digitation  of  the  serratus  magnus 
muscle  is  as  eligible  a  situation  as  any.  In  order 
to  judge  of  the  presence  or  absence  of  adhesions  or 
of  solid  lung  in  selecting  the  place  for  the  intro- 
duction of  the  trocar,  every  advantage  should  be 
taken  that  the  aid  of  percussion,  palpation,  or 
the  use  of  the  stethoscope  can  afford.  When  the 
most  eligible  spot,  after  careful  exploration,  has 
been  decided  upon,  the  operative  procedure  may 
be  conducted  in  the  following  way.  The  patient 
should  be  placed  in  the  sitting  position  on  a 
chair  or  sofa,  so  arranged  that  his  body  should 
not  be  impeded  by  the  back  of  the  chair  or  sofa 
from  inclining  laterally  or  directly  backwards 
at  the  option  of  the  surgeon  as  the  operation  pro- 
ceeds. If  the  patient  be  too  weak  to  leave  the 
horizontal  position,  he  may  be  brought  to  the  edge 
of  the  bed,  and  the  part  of  the  chest  to  be  operated 
on  made  to  project  beyond  it,  supported  if  neces- 
sary by  an  assistant;  or  the  patient,  if  able  to  bear 
it,  may  be  placed  in  the  sitting  posture  across  the 
bed,  close  to  its  edge,  as  recommended  by  Mr.  Cook, 
so  that  the  body  may  be  directed  from  side  to  side 
or  backwards  beyond  the  bed  as  required,  sup- 
ported by  assistants. 

To  make  sure  of  the  presence  of  fluid  at  the 
point  selected,  the  trocar  may  be  preceded  by  an 
exploring  punctiu'e  made  by  means  of  a  very  fine 
trocar.  Should  the  existence  of  fluid  be  indicated, 
the  smaller  instrument  may  be  removed,  and  a 
larger  one,  about  the  -^r^ih.  of  an  inch  in  diameter, 
be  at  once  plunged  into  the  intercostal  space  close 
to  the  upper  edge  of  the  rib,  or  at  any  rate  so  far 
from  the  lower  edge  as  to  avoid  all  risk  of  wound- 
ing the  intercostal  vessels.  As  the  skin  is  the  most 
resisting  structure  the  trocar  has  to  perforate,  many 
surgeons  prefer  making  a  puncture  in  it  with  a 
scalpel  before  introducing  the  trocar.  As  the  fluid 
flows,  the  greatest  care  should  be  taken  that  the 
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atmospheric  .air  be  not  drawn  into  the  chest  by  any 
irregular  or  forced  inspiration  caused  by  the  exer- 
tions of  the  patient,  or  by  the  necessary  moTements 
of  his  body  directed  by  the  surgeon  in  order  to 
keep  the  orifice  of  the  canula  in  the  most  depend- 
ing position.  At  first  the  fluid  will  flow  freely 
enough,  especially  during  expiration.  After  a  time, 
however,  very  little,  if  any,  fluid  will  escape 
during  inspiration  by  the  canula.  It  should  now 
be  temporarily  closed  by  the^finger,  and  the  posi- 
tion of  the  patient  altered,  so  as  to  render  the 
opening  dependent,  when  more  fluid  will  be  ob- 
tained. Lastly,  for  this  purpose  pressure  may  be 
made  on  the  chest  by  an  assistant,  which  must  be 
maintained.  When  the  flow  entirely  ceases,  and 
the  surgeon  is  about  to  withdraw  the  canula,  the 
greatest  attention  is  required  that  the  pressure  of 
the  assistant  be  not  lessened,  and  suction  power 
permitted,  by  which  air  would  inevitably  be  made 
to  enter  the  chest.  Immediately  the  canula  is  re- 
moved a  small  pledget  of  lint  should  be  placed  on 
the  wound  and  secured  by  adhesive  plaster.  The  en- 
trance of  air  into  the  cavity  of  the  pleura  would 
entail  very  serious  consequences  by  favouring  the  de- 
composition of  the  pus  or  other  fluid  with  which  it 
came  in  contact;  it  is  therefore  of  great  importance 
that  this  should  be  prevented  by  every  means  in 
our  power.  Instruments  have  accordingly  been  con- 
trived to  prevent  the  possibility  of  this  occurrence. 
The  most  simple  of  these  consists  of  a  separate  tube 
with  a  stopcock,  to  which  an  empty  bladder  is  af- 
fixed. This  tube  is  made  to  fit  the  canula  exactly, 
and  thus  the  fluid  as  it  flows  is  collected  in  the 
bladder  without  contact  with  the  atmosphere,  and 
the  possibility  of  air  entering  the  chest  efl'ectually 
prevented.  A  still  more  perfect  instrument,  by  which 
at  the  same  time  that  air  is  excluded  from  the  chest 
a  suction  power  is  had  recourse  to,  for  the  purpose 
of  removing  the  fluid  from  the  pleural  cavity,  is  a 
glass  syringe  with  double  action,  provided  with  a 
tube  of  entrance  and  of  exit,  each  armed  with  a 
spherical  valve.  By  means  of  this  instrument, 
nicely  adjusted  to  the  canula,  the  fluid  can  be 
drawn  out  from  the  chest  and  evacuated."into  a  re- 
ceiving vessel  without  altering  the  position  of  the 
patient,  inasmuch  as  the  fluid  will  be  made  to 
rise  into  the  syringe  from  the  lowest  part  of  the 
cavity  by  the  suction  power  exerted  on  raising 
the  piston  of  the  instrument,  while  by  its  depres- 
sion the  fluid  will  be  forced  through  the  tube  of 
exit  into  a  receptacle,  the  air  at  the  same  time 
being  effectually  excluded  from  the  chest. 

M.Chassaignac's  drainage  tube  has  also  been  used 
to  remove  the  fluid  from  the  chest  in  cases  of  em- 
pyema. The  mode  of  introducing  it  is  as  follows. 
A  long  curved  metallic  eye  probe  is  introduced 
through  an  intercostal  space,  previously  perforated 
for  this  purpose  by  a  trocar;  the  probe  is  then  di- 
rected downwards  to  the  most  depending  part  of 
the  cavity  containing  the  fluid.  The  point  of  the 
probe  is  now  made  to  project  near  the  upper  margin 
ofariband  cut  down  upon.  The  drainage  tube,  per- 
forated by  several  openings,  is  attached  by  a  strong 
silk  ligature  to  the  eye  of  the  probe,  and  is  made 
to  enter  the  cavity  of  the  pleura  and  to  follow  the 
tract  of  the  probe  as  it  is  withdrawn.  The  two  ends 
of  the  perforated  tube  are  tied  together,  which  thus 
forms  a  hollow  perforated  seton,  by  which  the  fluid 
may  be  at  once  removed  and  as  fast  as  it  accu- 
mulates. Two  cases  thus  treated  will  be  found 
in  vol.  xlii.  of  the  Med.  Chii:  Trans,  p.  23 J. 


They  occurred  in  the  practice  of  Dr.  Goodfellow  at 
the  Middlesex  Hospital,  and  are  related  by  him. 
A  description  of  the  operation  is  appended  by  Mr. 
Campbell  de  Morgan.  The  operation  has  not  been 
sufficiently  repeated  to  enable  us  to  gay  that  it 
should  be  preferred  to  that  ordinarily  performed 
by  the  trocar.  Both  Dr.  Goodfellow's  cases  were 
successful.  The  advantage  of  a  double  opening  and 
continuous  discharge  of  the  fluid  as  it  formed  were 
well  marked  in  these  cases.] 

Paracentesis  of  the  abdomen,  and  that  of  the 
tliorax,  are  described  in  all  treatises  on  the  operor 
tiona  of  surgery.  The  works  of  Sharp,  Le  Draii, 
Bertrandi,  Callisen,  Richter,  Sahatier,  Larrey,  and 
Boyer,  are  particularly  deserving:  attention.  A  case 
in  whicb,  eleven  pints  of  a  fluid  resembling  whey 
were  discharged  from  tlie  chest  by  paracentesis,  and 
the  patient  recovered,  is  detailed  by  Dr.  Archer  iu 
the  Trans,  of  the  King's  and  Queen's  Colleges  of 
Physicians  in  Ireland,  vol.  i.  art.  1.  .fackson,  in 
Philadelphia  Journal  of  the  Med.  Sciences,  vol.  i. 
new  series,  p.  149. :  Operation  performed  in  a  Case  of 
Effusion.  N.  Freidreich,  Vorziige  des  Bauchstiches 
in  der  Bauchwassersucht,  12mo.  Wurzb.  1816, 1817. 
Laennec  on  Diseases  of  the  Chest,  ed.  2,  by  Forbes. 
Good's  Study  of  Medicine,  vol.  iv.  ed.  4. 

For  an  account  of  paracentesis  of  the  bladder,  refer 
to  Bladder,  Puncture  of.  Consult  also  Em- 
physema, Empyema,  Pericardium,  Pneu.mo- 
THORAX,  and  Wounds  of  the  Thorax. 

PARAPHIMOSIS,  or  PARAPHYMOSIS. 
(From  wapa,  back,  and  ^tf^dai,  to  bridle.)  This  sig- 
nifies the  case  in  which  the  prepuce  is  drawn  quite 
behind  the  glans  penis,  and  cannot  be  drawn  for- 
ward again.  (See  Phimosis,  with  which  it  will  be 
considered.) 

P ARON Y'CHIA.  (From  irapa,  near,  and  Sct/f, 
the  nail.)  An  abscess  at  the  end  of  the  finger, 
near  the  nail.    (See  Whitlow.) 

PAROTID  DUCT.  Every  one  acquainted 
with  anatomy  is  aware  that,  behind  the  jaw,  on 
each  side,  a  large  conglomerate  gland  is  situated, 
the  principal  of  such  as  are  destined  to  secrete  the 
saliva,  with  which  the  cavity  of  the  mouth  and  the 
food  which  we  swallow  are  continually  moistened. 
The  parotid  duct  crosses  the  cheek,  being  situated 
about  one-third  from  the  zygoma,  and  two-thirds 
from  the  basis  of  the  jaw.  After  passing  over  the 
masseter  muscle,  it  pierces  the  buccinator,  and 
terminates  in  the  mouth  by  a  considerable  orifice, 
opposite  the  space,  between  the  second  and  third 
bicuspid  grinders  of  the  upper  jaw.  As  soon  as  it 
has  passed  the  masseter,  it  dives  deeply  into  the 
fat  of  the  cheek,  and,  as  M.  Louis  observes,  makes 
an  angle  before  it  opens  into  the  mouth.  (Mem. 
de  I'Acad.  de  Cliir.  t.  iii.  p.  457.) 

On  account  of  its  situation,  the  parotid  duct  is 
liable  to  be  wounded,  and  this  has  even  been  done 
with  the  surgeon's  lancet  through  ignorance.  (See 
Monro's  WoH:s,  p.  520.)  In  cases  of  this  kind, 
the  continual  escape  of  saliva  may  prevent  the 
wound  from  healing,  and  what  is  called  a  saliyary 
fistula  would  be  the  perpetual  consequence,  if  no 
steps  were  taken  to  aflbrd  relief.  The  parotid  duct 
has  sometimes  been  ruptured  by  blows.  {(Euvres 
Chir.  de  Desaidt.  t.  ii.  p.  1221.)  Cases  also  occur 
in  which  the  face  becomes  considerably  swollen,  in 
consequence  of  the  saliva  insinuating  itself  into 
the  areolar  tissue,  just  as  air  does  in  eniplij-- 
sema,  Respecting  the  last  circumstance  1  shall 
only  just  mention,  that  mischief  of  this  kind  maj 
always  be  prevented  from  becoming  very  exten- 
sive, by  making  a  depending  opening  lor  the  ready 
escape  of  the  fluid.  .  _„ 

With  regard  to  the  treatment  of  salivary  fistula., 
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if  the  division  of  thej  parotid  duct  is  recent,  the 
sides  of  the  wound  should  be  brought  into  contact, 
and  a  steady  pressure  maintained  on  that  part  of 
the  cheek  by  means  of  suitable  compresses,  and  a 
roller.  In  this  manner  a  salivary  fistula  may  often 
be  prevented  altogether;  either  the  divided  ends  of 
the  duct  reunite,  and  the  spittle  resumes  its  original 
course  into  the  mouth;  or,  what  is  more  probable, 
the  wound  in  the  face  heals  at  every  part,  with  the 
exception  of  a  small  fistulous  track,  which  serves 
as  a  continuation  of  the  duct  into  the  cavity  of  the 
mouth.  The  latter  kind  of  cure,  however,  can 
only  take  place  when  the  wound  extends  quite 
through  the  cheek;  but  the  chance  of  the  two  por- 
tions of  the  duct  uniting,  and  becoming  continuous 
again,  should  always  be  taken  in  recent  cases. 

When  a  salivary  fistula  is  actually  formed,  a 
seton,  introduced  from  the  external  fistulous  orifice 
into  the  mouth,  is  a  method  which  has  justly  re- 
ceived considerable  approbation.  Monro  adopted 
it  with  success:  he  kept  in  the  seton  till  the  channel 
which  it  had  formed  had  become  fistulous,  after 
which  it  was  withdrawn;  the  external  orifice,  being 
touched  with  the  argenturn  nitratum,  healed  up, 
and  the  saliva  in  future  flowed  through  the  arti- 
ficial fistulous  channel  into  the  mouth. 

Desault  used  to  practise  the  seton  as  follows. 
He  introduced  two  fingers  of  his  left  hand  into  the 
patient's  mouth,  and  placing  them  between  the  teeth 
and  the  cheek,  opposite  the  fistula,  thus  kept  the 
integuments  tense  and  the  gums  from  being  in- 
jured. ■  He  then  introduced  a  small  hydrocele 
trocar,  with  its  canula,  just  before  the  opening  of 
the  posterior  part  of  the  duct,  and  pushed  it  through 
the  cheek  in  a  direction  a  little  inclined  forward. 
An  assistant  now  took  hold  of  the  canula,  while 
Desault  withdrew  the  perforator,  and  passed 
through  the  tube  a  bit  of  thread  into  the  cavity  of 
the  mouth.  The  canula  was  then  taken  out,  and 
a  seton,  which  was  then  fastened  to  the  end  of  the 
thread  in  the  mouth,  was  drawn  from  within  out- 
ward, but  not  so  far  as  to  come  between  the  edges 
of  the  external  opening,  where  the  thread  alone 
lodged,  and  this  was  fastened  with  sticking-plaster 
to  tlie  outside  of  the  cheek.  The  outer  wound  was 
dressed  with  lint  and  compresses.  Desault  used  to 
change  the  seton  daily,  introducing  regularly  rather 
a  larger  one,  and  taking  especial  care  not  to  bring 
it  between  the  edges  of  the  wound,  which  was 
afterwards  covered  with  sticking-plaster.  He  en- 
joined the  patient  not  to  move  the  jaw  much,  and 
only  allowed  him,  for  some  time,  liquid  food.  In 
about  six  weeks  he  used  to  omit  the  seton,  leaving 
in  the  thread,  however,  for  a  little  while  longer. 
This  being  taken  away,  he  used  to  finish  the  cure, 
by  touching  the  little  aperture  remaining  with 
caustic. 

For  keeping  the  opening  distended,  canulas 
were  employed  by  Duphcnix,  who  used  to  make  a 
suture  over  them;  a  plan  objectionable,  inasmuch 
as  it  was  attended  with  the  inconvenience  of  a 
solid  body  left  in  the  parts,  and  also  that  of  the 
instrument  being  apt  to  slip  into  the  mouth.  M. 
13eclard  cured  a  salivary  fistula  by  the  formation 
of  a  new  passage  at  the  inside  of  the  cheek,  by 
means  of  a  leaden  style,  which  was  made  to  reacii 
the  e.xcretory  duct,  at  the  point  where  its  contiinia- 
tion  was  interrupted.  The  outer  opening  was  then 
made  a  fresh  bleeding  wotuid,  and  united  with  the 
twisted  suture.  When  the  case  will  admit  of  the 
employment  of  the  twisted  suture,  Beclard's  plan 


is  a  good  one,  because  the  cure  will  be  more  speedily 
effected  by  it  than  the  seton.  (See  Monro's  Works. 
CEuvi-es  Chir.  do  Desault,  par  Bichat,  t.  ii.  p.  221. 
Alsoil/cHi.  VAcad.  de  Chir.  t.  iii.  J.  B.  Siebnld, 
Diss,  sistens  Ilisloriam  Systemaiis  Salivalis  Physio- 
logice  et  Pathologice  considerati,  fol.  Jena;,  1797. 
Beclard,  in  Archives  Gen,  de  Med.  Juin,  1823.) 

PAROTID  GLAND,  EXTIRPATION  OF. 
(See  Tumors.) 

PARU'LIS.  (From  wapii.,  near,  and  ovKoy,  the 
gum.)  An  inflammation,  boil,  or  abscess  in  the 
gums. 

PE'NIS,  AMPUTATION  OF.  No  part  of 
the  penis  should  ever  be  amputated  on  account 
of  mortification,  because  the  dead  portion  will  be 
naturally  thrown  off,  and  the  ulcer  heal,  without 
any  occasion  for  the  employment  of  the  knife.  It 
is  for  cancerous  disease  that  it  is  most  frequently 
necessary  to  amputate  more  or  less  of  this  organ^ 
However,  before  a  surgeon  ventures  to  do  this,  he 
ought  to  be  certain  that  it  is  the  substance  of  the 
penis  which  is  incurably  diseased ;  for  tumors,  ex- 
crescences, ulcers,  and  gangrenous  mischief  of  the 
prepuce,  sometimes  present  appearances  which  may 
lead  an  inexperienced  practitioner  to  fancy  the 
whole  thickness  of  the  part  affected  with  irreme-- 
diable  disorder,  while  the  glans  is  actually  in  a 
sound  state.  Hence,  when  doubt  exists,  it  is  bet- 
ter to  remove  first  the  prepuce  and  skin,  in  order 
that  the  true  condition  of  the  glans  may  be  detected. 

When  cancer  attacks  the  prepuce,  the  swelling 
produced  in  its  loose  and  extensible  texture  may 
be  such  as  to  push  the  glans  far  backwards,  and 
occasion  an  appearance  as  if  the  body  of  the  penis 
were  implicated,  while  the  disease  is  entirely  re- 
stricted to  its  investments.  M.  Lisfranc  ascer- 
tained that  even  when  cancer  is  situated  on  the 
dorsum  of  the  penis,  or  at  its  root,  or  even  on  the 
scrotum,  it  first  commences  in  the  skin,  and  that 
the  subjacent  fibrous  textures  constitute  for  a  long 
while  an  impediment  to  its  deeper  extension.  The 
important  practical  inference  deducible  from  this 
fact  is  that,  in  many  instances,  it  is  only  necessary 
to  remove  the  integuments,  and  the  organ  itself 
may  be  preserved.  After  dissecting  away  the 
disease  seated  in  the  integuments,  M.  Lisfranc. 
carefully  removes  any  portion  of  the  fibrous  cover- 
ing of  the  corpora  cavernosa  at  all  changed  in 
structure,  and  even  cleans  and  scrapes  the  surface 
of  the  corpora  cavernosa  themselves.  If  the  dis- 
ease is  found  to  reach  too  deeply,  he  resorts  to 
amputation. 

Amputation  may  be  performed  in  the  following, 
manner.  With  a  long  narrow  bistoury  a  circular 
incision  is  to  be  made  through  the  skin,  about  a 
finger-breadth  from  the  cancerous  part.  As  Cal- 
lisen  observes,  it  is  hardly  ever  requisite  to  draw 
the  skin  back,  before  it  is  cut ;  because  after  the 
corpora  cavernosa  are  divided  they  retract  so  con- 
siderably that  there  is  always  a  sufliciency  of  the 
integuments.  As  soon,  therefore,  as  the  circular 
incision  through  the  skin  has  been  made,  the  cor- 
pora cavernosa  and  urethra  are  to  be  cut  through 
by  one  stroke  of  the  knife,  on  a  level  with  the  cut 
edges  of  the  integuments.  The  generality  of  sur- 
geons advise  us  to  draw  the  skin  towards  the 
glans  penis  before  we  employ  the  knife.  Sabatier 
was  convinced  of  the  inutility  of  saving  any  of  it, 
and  of  the  inconveniences  wliich  might  result  from 
its  lying  over  and  obstructing  the  orifice  of  tlie 
urethra.    His  mode  of  operating  is  also  particii- 
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larly  simple,  as  he  cuts  through  the  integuments 
and  penis  together  by  one  stroke  of  the  knife, 
without  making  any  preliminary  circular  division 
of  the  skin.  {Mid.  Op&ruloire,  t.  iii.  p.  305,  ed. 
2.)  According  to  Boyer  amputation  of  the  penis 
diifers  from  all  others;  for,  instead  of  endeavouring 
to  save'more  of  the  skin  than  of  other  soft  parts,  one 
object  Is  to  remoye  more  of  it  than  of  the'  corpora 
cavernosa.  [He  directs  that  the  surgeon  should 
take  in  his  left  hand  the  portion  of  the  organ  he  is 
about  to  remove,  drawing  the  skin  forwards  towards 
the  glans,  while  an  assistant  at  the  same  time  holds 
the  penis  at  its  root  near  the  pubes,  and  stretches 
the  skin  in  that  direction.  Without  this  precaution, 
as  he  judiciously  observes,  there  is  a  risk,  if  the 
amputation  is  at  all  low  down,  of  removing  some 
of  the  skin  of  the  scrotum,  and  producing  a  wound 
of  much  greater  extent  than  necessary.  The  com- 
pression of  the  root  of  the  penis  by  an  assistant  is 
also  of  great  advantage  in  restraining  the  hajmor- 
rhage  until  ligatures  have  been  placed  on  the 
bleeding  vessels. 

M.  Malgaigne  does  not  believe  in  the  alleged  re- 
tractility of  the  corpora  cavernosa,  but  remarks 
very  justly  that  the  organ  being  pendulous,  and 
only  attached  by  one  extremity,  there  is  no  reason 
why  either  the  skin  or  corpora  cavernosa  should 
retract  after  division.  He  advises  that  the  skin 
should  not  be  drawn  either  forwards  or  backwards 
but  should  be  cut  at  the  same  level  with  the  cor- 
pora cavernosa.  This  we  believe  to  be  the  proper 
mode  of  procedure,  the  object  being  to  preserve  a 
sufficient  quantity,  but  not  a  redundancy,  of  skin 
to  cover  the  stump. 

The  ordinary  practice  now  is  to  remove  the 
organ  by  a  single  stroke  of  the  knife,  any  prelimi- 
nary incision  of  the  skin  being  deemed  quite  un- 
necessary.] 

The  bleeding  arteries  are  to  be  immediately 
tied;  the  chief  are  the  dorsal,  and  one  or  two  in 
each  corpus  cavernosum,  near  the  septum  pecteni- 
forme.  Should  a  general  oozing  from  the  wound 
still  continue,  it  may  usually  be  arrested  by  the 
application  of  ice  to  the  part,  or  of  lint  dipped  in 
ice-cold  water;  but  should  this  be  ineifectual,  a 
styptic,  such  as  the  solution  of  the  perchloride  of 
iron,  may  be  applied  to  the  bleeding  surface.  Ap- 
plications of  this  latter  kind  should,  however,  be 
avoided,  if  possible,  because  stimulating  and  pro- 
ductive of  pain  and  inflammation.  After  the  first 
dressings  have  been  removed,  the  part  may  be 
dressed  with  any  simple  ointment,  or  with  water 
dressing. 

[If  any  difficulty  is  met  with  in  passing  the 
urine  after  the  operation,  it  should  be  drawn  off 
with  the  catheter.  Some  surgeons  prefer  to  retain 
a  gum  elastic  catheter  in  the  bladder  for  a  day  or 
two  after  the  operation;  but  this  does  not  appear  to 
be  necessary. 

It  is,  however,  very  desirable  to  pass  a  full 
sized  instrument  occasionally  into  the  urethra 
while  the  healing  is  going  on,  to  prevent  the  con- 
traction of  the  orifice,  which  not  unfrequently 
occurs,  and  which  may  cause  considerable  subse- 
quent annoyance  to  the  patient.  Perhaps  the  best 
way  of  obviating  this  tendency  to  contract  is  to 
make  an  incision  about  J-  of  an  inch  in  lengtli 
in  the  mucous  membrane  of  the  under  surface  of 
the  urethra,  to  evert  the  angles  of  this  incision, 
and  to  fix  them  on  each  side  by  a  fine  suture  to 
the  integument.] 


When  the  penis  is  amputated  near  the  pubes, 
the  remainder  shrinks  under  that  bone  and  within 
the  integuments  so  far  that  it  is  difficult  to  tie  the 
arteries.    In  order  to  obviate  this  inconvenience, 
Schreger  recommends  the  skin  to  be  drawn  for- 
wards, and  fixed  with  a  band;  then  an  incision  to 
be  made  just  deep  enough  to  divide  the  dorsal 
arteries,  which  are  to  be  tied  before  the  knife  is 
used  again.    The  incision  is  tlien  to  be  continued 
perpendicularly  till  the  two  arteries  of  the  corpora 
cavernosa  are  cut.    These  are  now  to  be  tied. 
Then  the  corpus  spongiosum  and  its  two  arteries 
are  to  be  cut  through,  which  last  are  to  be  secured. 
Lastly,  the  rest  of  the  skin  of  the  penis  is  to  be 
divided.    In  this  way  Schreger  amputated  a  dis- 
eased penis,  of  which  only  a  part,  about  an  inch 
in  length,  was  sound. 

When  the  stump  retains  a  certain  length,  the 
patients  afterwards  make  water  without  difficulty; 
but  when  amputation  has  been  performed  towards 
the  pubes,  the  urine  dribbles  over  the  scrotum; 
and,  in  order  to  avoid  this,  the  patients  are  obliged 
to  squat  down  whenever  they  empty  the  bladder. 
This  inconvenience  may  be  remedied  by  the  use  of 
a  conical  ivory  tube,  the. base  of  which  is  applied 
to  the  pubes.    (See  Malgaigne,  Op.  cit.  p.  627.) 

Sharp,  Le  Bran,  Bertrandi,  Sabatier,  C.  Bell  and 
ListoH's  books  on  tbe  operations  may  be  consulted. 
Bey's  Practical  Obs.  in  Surgery,  p.  445.  Pearson, 
On  Cancerous  Complaints,  p.  103.  &c.  Watner'g 
Cases  in  Surgery,  p.  278,  ed.  4.  E.  C.  Siener,  l)e 
Extirpatione  Penis  per  Li^aturam,  4to.  Lips.  1S16. 
P.  JJoJU-,  Voyage  a  Londres,  &c.,  fait  en  1814.  Wacld 
Cases  of  Dis.  of  the  Prepuce  and  Scrotum.  J.  U 
Thaut,  Diss,  de  Virgse  ViriUs  Statu  Sano  et  Morb. 
eiusdem imprimis  Amputatione. B.  G.  Schreffer.i^tm. 
Versuche  ;  Neue  Methode  den  Penis  zu  Araputiren, 
b.  1.  p.  242,  8vo.  Nurnberg,  1801.  Velpeau,  Nouv. 
El^m.  de  M^d.  Op6r.  t.  iii.  p.  567,  8vo.  Pans,  1832. 

PENIS,  CANCER  OF.  A  wart,  or  a  tubercle, 
on  the  prepuce,  the  franum,  the  glans  penis,  or 
corpora  cavernosa  is  generally  the  first  symptom ; 
and  it  often  remains  in  a  quiet  state  for  many 
years.    When  ii-ritated,  however,  it  becomes  pam- 
ful,  and  enlarges,  sometimes  enormously,  ma  very 
short  time.  At  a  later  date,  as  in  cancer  elsewhere, 
ulceration  and  a  discharge  of  watery  sanious  fetid 
matter,  rather  than  of  well-formed  pus,  take  place. 
The  disease  sometimes  also  occasions  in  the  urettxra 
fistulous  openings,  out  of  which  the  urine  escapes, 
and  as  the  disease  advances,  the  lymphatic  glands 
in  the  groin  become  affected.    Mr.  Pearson  says 
that  "cancerous  excrescences  have  a  broad  base, 
often  more  extensive  than  their  superficies  ;  they 
seem  to  germinate  deeply  from  within,  or  rather  to 
be  a  continuation  of  the  substance  of  the  part, 
and,  in  their  progressive  state,  the  contiguous  sur- 
face has  a  morbid  appearance."  What  he  considera 
as  a  venereal  wart,  has  a  basis  smaller  than  ite 
surface:  its  roots  have  rather  a  superficial  attach 
ment,  they  are  softer,  and  the  contiguous  parts  ha>  e 
a  natural  appearance  (p.  97).     Such  are  this 
gentleman's  remarks  as  regards  diagnosis. 
°  Mr.  Travers  observes :  "  Wherever  the  Jisea^ 

begins  in  an  irritable  pi^Pl^;  ^^'l^et\'^'-f  ,^1^^ 
or  prepuce,  and  this  breaks  into  a  l"ird-based  ruid 
spreading  Jilcer,  with  a  disposition  to  ungje.^t^^^^^ 
c  ise  must  be  viewed  with  great  °»;;^.''',  Jt 

the  glands  in  the  groin  be  f  «f  ^-^^^or  no  ,,espe 
cially  if  the  patient  be  turned  o  JUj  3  X 

Foul,  spreadnig,  f         "^'J,  f.^r  ;  and  like- 
should  be  discriminated  fiom  ,     .  ■  ■ 

wise  diseases  produced,  and  kept  up,  bj  local 
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tatiou  of  the  prepuce.  (See  Earle's  Obs.  in  Med. 
Chii:  Trans,  vol.  xii.  p.  287,  &c.)  Almost  all  the 
cases  of  cancer  of  the  penis  recorded  by  Mr. 
Hey  were  attended  with  a  congenital  phimosis. 
The  same  complication  also  existed  in  another  ex- 
ample, in  which  Boyer  performed  amputation  of 
the  penis,  in  La  Charity,  on  account  of  a  cancerous 
affection  of  the  part.  The  examples  under  M. 
Roux  were  likewise  accompanied  with  a  natural 
phimosis.  Hence  this  author  considers  such  a 
state  of  the  prepuce  particularly  conducive  to 
cancer  of  the  penis,  and  earnestly  enjoins  surgeons 
to  recommend  their  patients  to  have  the  first  in- 
convenience rectified,  so  that  no  risk  of  the  other 
more  serious  affection  may  be  encountered.  (See 
Parallele  de  la  Chirurgie  Angloise,  ^c.  pp.  306, 
307.)  In  two  out  of  three  cases,  which  were  con- 
sidered to  be  cancerous,  and  for  which  amputation 
was  done  under  ray  notice,  phimosis  did  not  exist; 
yet  I  believe  that  the  statements  of  Hey  and  Roux 
are  correct. 

[Before  ulceration  has  taken  place  the  stony 
hardness  of  the  cancerous  tubercle,  or  infiltration, 
forms  the  most  reliable  diagnostic  sign  of  cancer  of 
the  penis.  Circumscribed  syphilitic  indurations, 
however,  occasionally  so  much  resemble  cancerous 
tubercles,  that  I  have  seen  the  prepuce  removed 
under  the  supposition  that  the  affection  was  can- 
cerous. A  subsequent  secondary  eruption  soon 
proved  the  true  nature  of  the  malady.  In  the 
substance  of  the  corpora  cavernosa,  also,  I  have 
several  times  met  with  circumscribed  deposits  of 
lymph,  so  hard  and  persistent  that  the  progress  of 
the  case  alone  could  be  relied  upon  to  determine 
the  non-malignant  nature  of  their  character. 

The  disease  usually  manifests  itself  in  the  fore 
part  of  the  organ,  and  consequently  admits  of  re- 
moval by  amputation;  yet  I  have  met  with  a 
marked  case  in  which  the  cancer  commenced  as 
far  back  as  the  bulb  of  the  urethra,  the  penis 
anterior  to  the  pubes  being  entirely  free  from 
disease.  The  case  occurred  in  the  practice  of  Mr. 
Langmore,  of  Sussex  Gardens.  It  appeared  to  be 
an  obstinate  and  anomalous  case  of  stricture  of  the 
urethra  in  the  usual  situation,  close  to  the  bulb. 
The  peculiarity  of  the  case  consisted  chiefly  in  the 
rapidity  with  which  the  stricture  narrowed,  in 
spite  of  the  passage  of  instruments,  and  in  the  diffi- 
culty of  introducing  them  v/ith  any  certainty.  In 
the  course  of  a  few  months  the  urethra  became  so 
constricted  that  no  instrument  could  be  made  to 
enter  the  bladder,  and  complete  retention  of  urine 
supervened.  Under  these  circumstances  Mr. 
Cutler  and  myself  were  consulted,  and  gave  our 
joint  opinion  that  perineal  section  should  be  per- 
formed without  delay.  An  incision  was  accord- 
ingly at  once  made  in  the  median  line,  through  the 
Structures  of  the  perineum,  which  were  found  ir- 
regularly thickened  and  indurated,  and  after  some 
difficulty  the  urethra  was  opened  behind  the  ob- 
struction. During  the  operation  the  nature  of  the 
affection  was  not  detected,  and  a  favourable  termi- 
nation of  the  case  was  hoped  for.  The  distressing 
symptoms  depending  upon  the  obstruction  to  the  es- 
cape of  the  urine  soon  disappeared  after  the  opera- 
tion, and  the  patient  began  to'improve  somewhat  in 
health  and  spirits.  The  wound,  however,  did  not  heal, 
but  assumed  a  very  unhealthy  aspect,  and  ultimately 
presented  all  the  worst  characters  of  cancerous  ulce- 
ration, of  which  the  patient  died  in  a  few  rnontlis, 
the  rectum  having  ultimately  become  implicated  in 
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the  disease.  Mr.  South  also  alludes  to  a  case  of 
cancer  of  the  penis  affecting  the  posterior  portion 
of  the  organ.  "  I  remember,"  he  says,  "  one  very 
remarkable  case,  in  which,  under  favourable  cir- 
cumstances, the  younger  Cline  removed  the  whole 
penis  as  low  down  as  the  membranous  part,  by  de- 
taching it  as  far  as  possible  from  the  pubic  bones 
in  front  of  the'scrotum;  and  then  making  a  cut  into 
the  perineum,  he  tiuned  the  penis  down  through 
it,  and  completely  scraped  oft'  the  crura  to  their 
very  origins  from  the  bones,  and  removed  them 
and  the  bulb,  leaving  only  the  membranous  part 
of  the  penis  ;  but  the  wound  in  a  few  weeks  took 
on  a  cancerous  disposition,  spread  rapidly,  and  de- 
stroyed the  patient  probably  quicker  than  if  he  had 
been  left  alone."  (Translation  of  Chelius  by 
South,  vol.  ii.  p.  801.) 

Some  surgeons  classify  cases  of  cancer  of  the 
penis  into  scirrhous  and  epithelial.  Without  ven- 
turing to  assert  that  ordinary  scirrhous  cancer 
never  invades  the  penis,  my  experience  would  lead 
me  to  say  that  epithelioma  was  almost  constantly 
the  form  in  which  it  appears  in  this  organ.] 

Mr.  Travers  has  given  an  excellent  description 
of  what  he  terms  the  warty  cauliflower  fungus  of 
the  prepuce,  arising  from  epithelioma,  within 
which  the  glans  is  found  at  first  shrunk  and  entire, 
but  afterwards  diseased  and  incorporated  with  the 
fungus.  He  has  seen  in  other  instances  the  ulce- 
ration confined  to  the  glans,  and  the  inflamed 
prepuce  thrown  back,  and  discoloured  from  exces- 
sive distension;  and  although  he  never  met  with 
a  Jew  who  was  the  subject  of  cancer  of  the  penis, 
he  operated  on  a  man  who  had  been  cut  for  phi- 
mosis ten  years  previously,  in  whom  a  pimple  on 
the  fraenum  ulcerated,  and  assumed  the  form  of 
cauliflower  fungus,  completely  environing  the  glans, 
while  the  latter  remained  sound.  The  pain  of  this 
disease  is  very  acute  at  intervals.  There  is  much 
tumefaction  of  the  organ,  and  a  great  hardness 
extending  along  the  corpora  cavernosa  and  septum 
penis.  The  glands  in  the  groin  are  as  often  unaf- 
fected as  not.  (See  Med.  Chir.  Trans,  vol.  xvii, 
p.  337.)  In  University  College  is  a  penis  taken 
firom  an  old  man,  a  patient  of  mine.  The  pre- 
paration exemplifies  many  of  the  circumstances 
described  by  Mr.  Travers,  especially  the  great 
induration  of  the  corpora  cavernosa,  and  the  en- 
largement of  the  organ, 

[As  in  other  cases  of  cancer,  the  only  reliable 
treatment  is  complete  ablation  by  the  knife,  by 
the  ^craseur,  or  by  escharotics.] 

If  the  penis  be  amputated  at  some  distance  be- 
yond the  disordered  part,  and  before  the  disease 
has  long  existed,  the  patient  may  escape  a  return 
of  it ;  but,  according  to  Mr.  Travers,  this  is  a  rare 
instance  of  good  fortune.  Slight  symptomatic  en- 
largement of  the  glands  should  not  be  accounted  a 
bar  to  the  operation.  On  the  other  hand,  the  ab- 
sence of  all  glandular  affection  is  no  seciuity 
against  its  return  and  fatal  termination  in  a  few 
months. 

This  disease,  after-amputation  of  the  penis,  may 
reappear  on  the  stump,  or  in  the  inguinal  glands. 
(See  Travers,  in  Med.  Chir.  Trans,  vol,  xvii, 
p.  340.)    (See  Cancbu.) 

PERIN^'UM,  FISTULA  OF,  (See  Fis- 
tula IN  pERINyEO.) 

PERIOSTITIS.  Inflammation  of  the  perios- 
teum. Is  Bomctimcs  an  idiopathic  affection,  ex- 
cited by  cold  or  mechanical  injuries ;  sometimes 


444 


PERIOSTITIS. 


a  secondary  complaint,  produced  by  various  de- 
ranged states  of  the  general  liealth,  as  by  rheu- 
matism, syphilis,  and  the  abuse  of  mercury, 

[This  terra  was  lirst  used  by  Sir  Philip  Cramp- 
ton  to  express  an  inflammation  of  the  periosteum 
{Duhlin  Hospital  Reports,  vol.  i.  1817);  but  as  the 
symptoms  occasioned  by  inflammation  in  any  other 
part  of  a  bone  are  almost  precisely  the  same  as 
when  its  investing  membrane  is  inflamed,  this 
word  has  often  been  employed  to  denote  an  inflam- 
mation of  the  osseous  tissue  generally.  Of  late 
years,  however,  as  the  pathology  of  the  disease  has 
become  better  understood,  a  different  nomenclature 
has  been  introduced,  with  a  view  to  define  the 
various  seats  of  this  morbid  process,  and  the  term 
periostitis  is  now  intended  to  imply  an  inflamma- 
tion which  is  chiefly  confined  to  the  periosteum. 
When  the  fibrous  matrix  of  the  bone-tissue  itself 
is  inflamed,  it  is  termed  an  ostitis;  and  if  the  en- 
diosteum  or  medullary  structure  be  the  principal 
situation  of  the  disease,  it  is  called  an  osteomyelitis, 
or  endostitis.  Although  inflammation  may  com- 
mence in  any  one  of  the  fibrous  constituents  of 
bone,  it  is  seldom  limited  to  that  in  which  it 
originated,  but  it  spreads  by  continuitj-,  and  im- 
plicates the  other  portions  of  these  structures  ;  so 
that  destruction  of  the  bone-tissue  to  a  greater  or 
less  extent  commonly  ensues,  and  it  is  often  most 
difiicult  to  define  accurately  which  particular  part 
is  affected. 

Periostitis  may  be  acute  or  chronic.  The  acute 
form  commonly  occurs  in  persons  who  are  in  good 
health,  as  the  result  of  cold,  or  of  some  mechanical 
injury.  It  frequently  involves  a  considerable  sur- 
face of  the  membrane,  and  runs  somewhat  rapidly 
through  its  stages,  giving  rise  to  severe  febrile  dis- 
turbance, and  generally  terminates  in  the  death 
of  a  large  piece  of  bone.  This  variety  of  the 
disease  was  called  by  Sir  Philip  Crampton  the 
idiopathic,  whilst  the  chronic  affection,  which  is 
usually  found  in  persons  who  are  much  debilitated, 
or  are'  the  subjects  of  a  constitutional  taint,  he 
named  the  symptomatic.  This  latter  may  com- 
mence without  any  palpable  cause,  but  is  gene- 
rally excited  by  some  external  agency,  and  is 
limited  to  the  part  thus  affected;  it  is  generally 
slow  in  its  progress,  and  by  its  long  continuance 
may  give  rise  to  hectic.  Dr.  Graves  (in  his  Clinical 
Lectures)  prefers  to  call  the  former  of  these  affec- 
tions the  diffused,  and  the  latter  the  circumscribed 
form.  (Graves's  Clinical  Lectures.)  The  same  causes 
may  produce  inflammation  in  any  portion  of  the 
organic  constituents  of  bone;  but,  as  before  stated, 
p)eriostitis  is  commonly  the  result  of  external  influ- 
ences—as cold,  damp,  a  blow,  a  burn— or  it  may 
be  caused  by  those  diseases  which  more  especially 
attack  the  fibrous  tissues  of  the  body,  as  rheumatism 
or  syphilis. 

Ostitis  is  not  unfrequently  the  consequence  of  an 
injury,  but  this  form  of  the  disease  is  mostly  depen- 
dent on  constitutional  causes — as  scrofula,  sj^philis, 
the  effects  of  mercury,  fevers,  &c. — or  the  inflam 
matory  action  may  spread  from  the  periosteum  to  the 
bone-tissue.  When  the  medullary  structure  be- 
comes primarily  inflamed  {osteomyelitis  ox  endostitis), 
it  is  usually  caused  by  a  direct  injury  to  the  medulla 
or  its  membrane,  such  as  is  occasioned  by  fractures, 
gunshot  wounds,  severe  concussions,  amputations 
or  other  operations  on  bone;  or  it  may  be  seconda- 
rily involved  by  extension  of  inflammation  from 
the  periosteum  or  bone  itself. 


When  the  periosteum  is  inflamed,  the  local 
changes  consist  in  a  thickening  and  increased 
vascularity  of  the  membrane,  followed  by  an  exu- 
dation of  lymph  beneath  it — between  it  and  the 
surface  of  the  bone;  effusion  also  takes  place  into 
the  neighbouring  tissues.  If  the  inflammation  be 
severe,  pus  will  be  formed  beneath  the  periosteum, 
separating  it  from  the  bone,  and  suppuration  may 
also  occur  in  the  surrounding  parts.  The  pent-up 
matter  will  gradually  find  its  way  through  the 
periosteum  to  the  surface,  and  through  the  opening 
thus  formed  exposed  bone  can  be  felt.  The  super- 
ficial layers  of  the  bone,  having  been  deprived  of 
their  vascular  supply,  in  consequence  of  this  sub- 
periosteal effusion,  usually  exfoliate,  and  a  shell  of 
bone,  often  of  considerable  thickness  and  extent, 
may  thus  be  removed.  (Vide  Necrosi.s.)  Some- 
times, when  the  exudation  has  taken  place  slowly, 
is  limited  in  amount,  and  the  inflammation  not 
severe,  it  may  become  organised,  and  finally  ossi- 
fied, thus  forming  irregular  projections  upon  the 
surface  of  a  bone.  This  condition  is,  however, 
principally  met  with  in  those  bones  which  are 
superficial  and  exposed  to  atmospheric  influences, 
and  it  is  generally  combined  with  a  syphilitic 
taint.  These  bony  excrescences  are  called  nodes. 
(See  Exostosis.) 

The  symptoms  of  inflammation  of  the  periosteum 
are  pain  along  the  course  of  a  bone,  of  an  aching 
throbbing  character,  which  is  often  very  severe, 
and  especially  so  at  night;  it  is  much  increased  by 
pressure,  and  the  slightest  touch  is  sometimes  in- 
tolerable. Swelling  soon  sets  in,  with  a  tense 
glistening  condition  of  the  skin,  followed  by 
oedema;  in  the  acute  variety,  the  swelling  becomes 
diffused,  and  the  integuments  discoloured;  fluctua- 
tion can  be  detected,  and  rigors  often  indicate  the 
formation  of  pus,  which,  unless  early  evacuated, 
will  strip  up  the  periosteum  from  the  bone  to  a 
considerable  extent,  and  burrow  amongst  the 
adjacent  tissues;  there  is  at  the  same  time  much 
general  inflammatory  fever.  In  the  chronic  form 
the  pain  is  much  less  severe,  and  may  even  be 
intermittent;  the  cedema  is  less,  the  swelling  more 
circumscribed,  and  the  integuments  over  it  become 
congested.  The  effusion  is  either  gradually  con- 
verted into  fibrinous  material,  causing  a  brawny 
indurated  condition  of  the  parts,  or  else  suppura- 
tion slowly  takes  place.  There  is  a  form  of  acute 
periostitis  which  attacks  the  ungual  phalanges  of 
the  fingers  termed  paronychia;  it  generally  occurs 
in  persons  who  ai-e  in  a  cachectic  condition,  is  ac- 
companied by  intense  pain,  and  gives  rise  to  very 
severe  local  and  constitutional  disturbance,  often 
terminating  in  rapid  necrosis  of  the  whole  phalanx. 
(See  Whitlow.) 

In  ostitis,  or  inflammation  of  the  bone-tissue 
itself,  it  is  the  fibrous  or  organic  element  which  is 
inflamed.  The  blood-vessels  which  enter  the  sub- 
stance of  the  bone  become  enlarged,  and  exudation 
takes  place  from  them  into  the  Haversian  canals 
and  into  the  cancellous  texture.  If  the  inflamma- 
tion continue,  and  be  of  the  acute  form,  the  in- 
creasing effusion  by  its  pressure  causes  dilatation 
of  the  Haversian  canals,  and  ultimately  absorption 
of  their  walls,  so  that  several  of  them  may  t.e 
blended  together:  the  bone  thus  acquires  "  ^P^'^S.;- 
porous  appearance,  and  its  textui^  IX-lti^sei 
from  loss  of  the  inorganic  constituent,  '  '^^^^^^ 
free  by  the  destruction  of  its  fibrous  frames  oik. 
The  exudation  may  degenerate,  and  a  large  portion 
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of  the  bone  thus  become  infiltrated  with  pus,  con- 
stituting what  has  been  called  diffuse  suppuration 
of  hone;  or,  if  it  be  limited  in  extent,  an  abscess 
will  be  formed  in  the  substance  of  the  osseous 
tissue.  In  this  manner  the  interior  of  a  bone  may 
be  destroyed  to  a  considerable  extent,  leaving  large 
wide  cavities  ur  spaces,  whilst  the  cortex,  or  shell, 
is  expanded  and  thinned.  After  the  inflammatory 
action  has  ceased,  tliis  rarefied  condition  of  the 
bone  may  remain,  when  it  is  of  course  very  fragile. 
Rokitansky  alludes  to  this  form  of  the  disease 
under  the  name  of  os^eq/jorosts,  and  Gerdy  describes 
it  as  nn'osttile  rarejkmte.  A  gradual  dissolution 
of  the  bone  may  take  place  in  consequence  of  the 
continuance  of  a  morbid  inflammatory  process,  con- 
stituting the  disease  known  as  caries  (see  Caries), 
and  this  is  more  particularly  met  with  when 
tlie  patient  is  of  a  strumous  habit.  Gerdj'  pre- 
fers the  term  osteite  ulctrante  to  that  of  caries. 

This  process  may  continue  for  a  length  of  time  in 
a  healthy  person,  with  very  slow  molecular  destruc- 
tion of  the  osseous  tissue :  it  is  then  known  as 
ulceration  of  hone,  and  is  commonly  seen  on  the  sur- 
face, as  the  result  of  periostitis.  Gerdy  alludes  to 
it  as  the  osteite  erodante. 

Ostitis  may  also  lead  to  the  death  of  the  whole 
or  a  portion  of  the  bone,  and  is  therefore  one  of 
the  causes  of  necrosis.    (See  Necrosis.) 

If  the  inflammation  involve  the  articular  extre- 
mity of  a  bone,  it  expands  the  cancelli,  destroys 
their  septa,  and  enlarges  the  ends  of  the  bone; 
iu  extreme  cases  converting  them  into  large, 
irregular,  cellular  masses.  (See  Spina  Ventosa.) 
The  adjoining  articulation  will  probably  be  opened 
into  and  destroyed.  It  is  generally  in  a  scrofulous 
person  that  the  articular  extremities  of  a  bone  are 
thus  affected. 

In  the  more  chronic  form  of  ostitis,  the  exuda- 
tion into  the  substance  of  a  bone  does  not  undergo 
a  degenerative  change,  but,  on  the  contrary,  becomes 
organized,  and  ultimately  converted  into  osseous 
tissue.  The  Haversian  canals  are  considerably  en- 
croached upon  by  thickening  of  their  walls,  the 
cancellated  structure  is  filled  up  by  bony  deposit, 
and  the  medullary  canal  is  also  much  diminished  in 
size,  so  that  the  bone  throughout  becomes  more 
dense  and  solid,  whilst  its  weight  is  at  the  same 
time  greatly  increased.  This  condition  is  termed 
by  Rokitansky  a  sclerosis,  and  by  Gerdy  an  ostiite 
condensante.  Generally,  whilst  this  induration  is 
going  on  in  the  interior  of  the  bone,  there  will  be  an 
exudation  upon  its  surface  beneath  the  periosteum, 
which,  also  becoming  transformed  into  osseous  ma- 
terial, further  increases  the  size  of  the  bone.  If  the 
flat  bones  be  involved,  the  diplde  entirely  disap- 
pears, and  a  section  through  them  may  be  as  hard 
and  dense  as  a  piece  of  ivory.  This  condition  is 
also  seen  in  the  shaft  of  a  long  bone,  where  the 
medullary  canal  may  be  completely  closed,  and 
tJie  bone  converted  into  a  solid  cylinder. 

But  osteomyelitis  or  endostitis,  in  which  the  me- 
dullary structure  of  a  bone  becomes  the  seat  of 
inflammatiojT,  is  by  far  the  most  grave  of  those 
under  consideration.  This,  as  before  stated,  is 
commonly  from  some  direct  injury,  whether  by 
accident  or  operation,  or  it  may  occur  secondarily 
by  extension  of  the  inflammation  from  the  pe- 
riosteum or  bone-tissue.  In  the  majority  of  cases, 
when  osteon!  1/clilis  arises  from  an  injury,  the 
inflammation  assumes  the  suppurative  form;  and 
the  medullary  canal,  the  cancelli,  and  the  Haver- 


sian canals  become  filled  with  pus :  the  periosteum 
is  soon  separated  from  the  bone  by  the  presence  of 
purulent  fluid  between  them,  and  the  entire  shaft 
rapidly  perishes.  The  exudation  may,  however, 
become  ossified,  and  the  bone  then  undergoes  the 
same  changes,  and  becoraes  solidified  in  the  manner 
described  above. 

This  form  of  inflammation  is  well  seen  after  am- 
putations through  the  shaft  of  a  bone:  when  the 
whole  thickness  of  the  end  of  the  stump  will 
die,  and  the  walls  of  the  medullary  canal  also  to 
a  "varying  extent,  leaving  the  interior  of  the  shaft 
blocked  up  by  a  fibrinous  material  which  ulti- 
matelj'  becomes  ossified,  and  forms  a  bony  plug, 
which  completely  occludes  the  medullary  cavitj"-. 
Not  unfrequentl}',  however,  the  whole  stump  of 
bone  perishes,  and  then  the  patient  commonly  dies. 

The  symptoms  of  ostitis  and  osteomyelitis  are 
very  similar  to  each  other,  and  differ  from  those 
of  periostitis  in  a  few  points  only.  The  early 
symptom  is  usually  pain  of  a  rheumatisraal  character, 
which  becomes  most  intense,  with  a  throbbing 
bursting  sensation  :  there  is  inability  to  move  the 
affected  limb  l  the  outline  of  the  bone  is  less 
masked  by  effusion  than  in  periostitis,  nor  does 
pressure  along  it  increase  the  pain,  until  the  sur- 
rounding tissues  are  also  inflamed  :  oedema,  altera- 
tion in  the  colour  of  the  skin,  and  the  formation  of 
pus,  are  generally  more  tardy  than  in  periostitis. 
The  constitutional  disturbance  is,  however,  much 
more  severe  from  the  commencement. 

The  chief  distinctive  mark  between  ostitis  and 
osteomyelitis  is  that  there  is  much  more  irrita- 
tive fever  in  the  latter;  symptoms  of  a  typhoid 
character  are  often  present,  and  pyaemia  as  a 
sequel  is  not  rare.  This  is  not,  however,  a  very 
unf'requent  termination  in  severe  and  rapid  cases 
of  ostitis  and  periostitis.  (Path.  Soc,  Trans,  vol, 
xiii.  p.  188.) 

The  proper  treatment  in  these  affections  is  rest, 
local  and  general:  poultices  and  soothing  applica- 
tions to  the  affected  part:  leeches  are  sometimes  of 
use  in  the  early  stages,  especially  in  periostitis. 
Incisions  down  to  the  bone  should  be  practised  as 
soon  as  the  presence  of  pus  is  detected,  and  if  the 
pain  be  very  severe,  it  will  be  much  relieved  by 
this  operation.  In  those  cases  where  pus  is  sus- 
pected to  be  pent  up  within  the  bone,  the  use  of  a 
trephine  may  be  required.  Opium  in  full  doses, 
with  salines,  or  (where  there  is  much  depression 
and  debility)  with  tonics  and  stimulants,  should  be 
given.  In  chronic  cases  the  diathesis  of  the  pa- 
tient must  be  considered,  and  the  appropriate  treat- 
ment for  it  adopted.  In  syphilitic  affections  the 
iodide  of  potassium  is  by  far  the  most  useful  re- 
medy :  the  bichloride  of  mercury,  in  small  doses,  is 
also  in  some  cases  of  great  service.  Where  there 
is  localized  periostitis,  with  thickening  of  the 
neighbouring  parts,  the  tincture  of  iodine,  blisters, 
mercurial  ointments,  and  plasters  are  often  valuable 
adjuvants,  as  are  also  other  discutient  applications. 
In  all  cases,  whether  acute  or  chronic,  the  princi- 
ples of  treatment  throughout  should  be  to  allay  the 
pain,  to  aid  the  cfi'orts  of  nature,  whether  to  dis- 
perse or  to  favour  the  inflammatory  process,  and  to 
anticipate  her  by  incision  as  soon  as  pus  is  formed: 
to  support  the  strength  of  the  patient,  and  to  treat 
the  several  taints  of  constitution  which  may  reveal 
themselves.]  G.  G.  Gasooyen. 

Sir  P.  f'mHyj/oji,  Dublin  Hospital  Reports,  vol.  i. 
1817.  Roche  ct  Hanson,  Eltimens  de  I'ath.  Mdd.  Chir. 
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1826.  Reynaud,  Arch.  Gdn.  de  M^d.  t.  xxvi.  1831. 
Brodie,  Med.  Chir.  Trans,  vol.  xvii.  1832.  Sanson, 
Diet,  de  M6d.  et  de  Chir.  Prat.  t.  xii.  1834.  [Maison- 
neuve,  Le  Pdrioste  et  ses  Maladies.  Thfese.  Paris, 
1839.  Nelaton,  El(<mens  de  Path.  Chir.  t.  i.  1844. 
Graves,  Chinical  Lectures,  vol.  i.  1848.  Stanley, 
Treatise  on  Diseases  of  Bones,  1849.  Rokitanshy, 
Path.  Anat.  vol.  iii.  Svd.  Soc.  1850.  Cliassalgnac, 
De  I'Ost^omydlite,  Gaz.'  Mdd.  1854  ;  also,  Des  Abscfes 
sous-periostiques  aigues.  M6m.  de  la  Soc.  de  Chir. 
de  Paris,  t.  iv.  Gerdy,  Mai.  des  Organes  du 
Mouvement,  1855.  Costello,  Cyclopedia  ot  Practical 
Surgery,  vol.  iii.  1861.  JPa(A.  Tm«*.  vol  xiii. 
1862.  Holmes,  System  of  Surgery,  vol.  in.  1862.] 

PERNIO.  (From  we'pm  or  irrepva,  the  heel.) 
A  chilblain,  especially  one  on  the  heel.  (See 

Chilblain.)  '  n  m,  • 

PESSARY.  (From  xeo-o-o),  to  soften.)  The  in- 
tention of  pessaries,  among  the  old  practitioners, 
was  to  keep  medicinal  substances  applied  withm 
the  pudenda.  They  are  now  never  made  use  of 
except  for  preventing  a  prolapsus  of  the  uterus  or 
vagina,  or  for  keeping  up  a  vaginal  hernia.  (See 

Hernia.)  .   ,  r 

M.  Jules  Cloquet  gives  the  particulars  of  a  case, 
in  which  a  pessary  was  met  with  in  the  body  of  an 
old  woman,  the  broad  lower  end  of  which  had 
perforated  the  rectum,  while  the  upper  narrower 
one  had  produced  ulceration  of  the  vesico-vaguial 
septum,  and  entered  the  bladder.  Three-fourths 
of  the  interior  of  its  wider  part  were  filled  with  a 
white  crystallised  concretion,  strongly  adherent  to 
it,  with  brownish  stercoraceous  matter  between  the 
large  crystallisations.  The  upper  narrower  end 
was  incrusted  with  a  concretion,  of  irregular  shape 
but  smooth  surface  and  yellowish  colour,  com- 
posed of  uric  acid.  (See  Jules  Cloquet,  in  Fatliol. 
Chir.  p.  100,  4to.  Paris,  1831.) 

[The  employment  of  pessaries  with  the  original 
design  has  lately  been  revived.  Substances, 
chiefly  sedative  or  astringent— such  as  morphia, 
atropia,  sulphate  of  copper,  and  tannin— are  mixed 
with  some  fatty  material,  and  formed  into  ovoid 
or  conical  pessaries.  These,  when  introduced  into 
the  vagina  or  cervix  uteri,  melt  slowly,  and  the  se- 
dative or  astringent  ingredient,  coming  into  con- 
tact with  the  mucous  membrane,  exerts  its  proper 
action.  Professor  Simpson  at  first  used  yellow  wax 
and  lard  as  the  medium.  (See  Edinburgh  Medical 
Journal,  1848.)  But  these  did  not  answer  well. 
More  recently  the  preference  has  been  given  to 
cocoanut-oil  or  butter. 

According  to  Dr.  Tanner,  Mr.  White  Cooper 
introduced  this  substance  as  a  basis  for  ophthalmic 
ointments.  Dr.  Tanner  adapted  it  to  uterine  medi- 
cated pessaries.  (See  Obstetrical  Transactions,  vol. 
iv.  1863.)  It  is  free  from  offensive  smell,  and  it 
too  hard'  may  be  softened  by  adding  olive-oil  or 
glycerine. 

The  use  of  the  word  "  pessary  "  ought,  perhaps, 
to  be  restricted  to  applications  of  the  kind  just  de- 
scribed. By  far  the  most  prevalent  use,  however, 
is  to  designate  a  class  of  instruments  intended  to 
give  mechanical  support  to  the  uterus  and  vagina 
when  these  organs  are  suffering  from  prolapsus. 
For  this  use  the  word  hysterophore  (from  varipa, 
womb,  and  (popiw,  I  bear)  has  been  proposed  by 
Sohneemann  and  Roser. 

But  pessaries  may  be  usefully  employed  for  yet 
other  purposes. 

Pessaries,  modified  in  form  according  to  the 
particidar  application,  may  be  classed  as  follows  : 
1.  Medicated,  already  described. — 2.  Hystero- 


phores,  to  support  the  prolapsed  uterus  and  vagina, 
— 3.  Intra-uterine  pessaries,  used  to  correct  flexions 
of  the  uterus,  and  to  stimulate  the  uterus  and  ovaries 
to  exercise  their  functions. — 4.  Various  pessaries 
acting  as  levers,  designed  to  correct  anteversion  or 
retroversion  of  the  uterus. — 5.  Vaginal  pessaries  or 
"  rests,"  designed  to  prevent  contact  of  inflamed 
walls  of  the  vagina,  or  to  give  support  and  rest  to 
the  inflamed  and  enlarged  uterus. 

The  second  order  of  pessaries,  or  hysterophores 
proper,  present  an  infinite  variety  in  material,  form, 
and  construction.  The  most  simple  form,  and  one 
long  used,  was  a  piece  of  sponge,  not  often  effec- 
tive, and  always  objectionable  from  its  becoming 
foul.  Boxwood,  ivory,  cork,  and  metals  have  been 
worked  into  every  imaginable  shape.  Hair  or 
cloth  have  been  moulded  into  the  desired  shape, 
and  covered  with  varnishes  more  or  less  impermea- 
ble. These  were  apt  to  lose  shape  and  to  become 
foul.  Solutions  of  caoutchouc  answer  best.  As 
to  the  form  to  be  selected,  although  this  must  de- 
pend upon  the  peculiarities  of  the  case,  yet  it  may 
be  affirmed,  generally,  that  solid  balls  or  spheres, 
and  most  circular  or  elliptic  or^  figure  of  8  rings 
ought  to  be  discarded. 

To  guide  us  in  the  appreciation  of  the  use  of 
pessaries,  it  is  necessary  to  have  a  clear  idea  of  the 
mechanical  fault  that  has  to  be  corrected,  and  of 
the  mode  in  which  pessaries  act.    The  causes  and 
nature  of  prolapsus  will  be  particularly  described 
under  the  article  "  Uterus."  It  is  only  necessary 
here  to  point  out  that  the  uterus  is  attached  by 
the  anterior  surface  of  its  cervix  to  the  base  of  the 
bladder,  whilst  about  the  same  level  it  receives  on 
either  side  the  utero-sacral  ligaments  covered  by 
folds  of  peritoneum  from  behind.  This  point  forms 
the  centre  of  inovement  of  the  organ.  The  fundus 
is  free,  and  it  can  incline  backwards  or  forwards; 
and  the  whole  organ  moves  downwards  under  the 
pressure  of  the  superincumbent  viscera  during 
inspiration,  and  rises  on  expiration  under  the  in- 
fluence of  atmospheric  pressure.    Whatever  forces 
the  base  of  the  bladder  downwards  must  cause  the 
uterus  to  descend  with  it.    One  of  the  most  effi- 
cient supports  of  the  bladder  and  uterus  is  the 
tonic  contractility  of  the  vagina;  and  without  this, 
the  adjuvant  action  of  atmospheric  pressure  is  lost. 
Almost  invariably,  an  antecedent  condition  of  pro- 
lapsus uteri  is  relaxation  of  the  anterior  wall  ot 
the  vagina.    On  straining,  as  in  defecation,  the 
anterior  wall  of  the  vagina  first  comes  down;  the 
base  of  the  bladder,  and  with  it  the  os  uten,  next 
appear.  The  os  uteri,  in  its  descent,  revolves  roimd 
the  symphysis  as  a  centre;  the  cervix,  being  fixed  to 
the  bladder,  comes  down,  maintaining  its  relative 
position  to  the  bladder;  the  fundus,  being  free, 
rolls  back,  so  that,  in  proportion  to  the  extent  ot 
the  prolapsus,  there  is  retroversion  of  the  uterus ;  ana 
this  position  is  then  maintained  and  aggravated  by 
the  weight  of  the  intestines  pressing  directly  upon 
the  anterior  or  (as  it  has  now  become)  the  upper 
surface  of  the  uterus.    If  the  prol.apsus  be  com- 
plete, then  the  mass,  having  cleared  tl.e  floor  ot 
the  pelvis,  which  curves  forwards  '^"f  «P  \ards. 
may  alter  its  direction,  and  the  os^il  tmn  more 
downwards.    Now,  a  properly  construe  d  pes«iry 
must  be  adapted  to  preserve  or  restore  tne  natuial 
form  and  conditions  of  the  <«-fif"«-        ,  a^t. 
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tlie  models  so  obtained  he  constructed  pessaries,  to 
which  he  gives  the  name  "  elyt/iroid."  They  were 
made  of  indiarubber,  were  flattened  in  front  and 
behind,  curved  in  their  long  axis  to  fit  the  cur- 
vature of  the  pelvis;  the  upper  end  formed  an  oval 
cup;  the  lower  end  was  terminated  right  and  left 
by  a  rounded  angle.  These  instruments  caused 
no  Inconvenience  to  the  bladder  or  rectum,  and, 
taking  their  support  upon  the  sides  of  the  vagina 
above  the  labia  majora,  they  maintained  the  uterus 
at  its  proper  elevation. 

When  prolapsus  of  the  uterus  is  complicated 
with  considerable  descent  of  the  anterior  vaginal 
wall,  an  apparatus  after  the  design  of  Roser's 
hysterophore  is  very  iiseful.  This  consists  of  an 
iutra-vaginal  part,]which  is  made  to  press  upwards, 
and  to  keep  in  close  apposition  to  the  symphysis, 
the  anterior  wall  of  the  vagina,  and  with  it  the 
cervix  uteri.  But  it  is  of  little  service  where  there 
is  great  descent  of  the  posterior  v.aginal  wall.  An 
instrument  formed  on  a  similar  principle,  but  I 
think  more  simple  and  eiFectual,  has  recently  been 
constructed  by  Mr.  Roper,  who  took  for  his  guide 
plaster-casts  made  by  him  of  the  vagina.  (See 
Catalogue  of  the  Exhibition  of  Obstetrical  Instru- 
ments Md  by  the  Obstetrical  Society  of  London, 
1866.) 

One  principle  that  should  govern  the  construction 
of  pessaries  is  to  preserve  the  muscular  power  and 
tonic  contractility  of  the  vagina.  The  balls,  which 
simply  act  by  distending  the  vagina,  entirely  con- 
travene this  principle,  so  that  when  removed  things 
are  worse  than  before;  the  vagina  is  more  relaxed, 
and  the  tendency  to  prolapsus  is  increased.  But 
a  properly  constructed  pessary,  which  permits  and 
promotes  the  healthy  action  of  the  muscular  wall, 
exerts  a  truly  curative  action.  One  of  the  most 
useful  forms  is  one  in  pretty  extensive  use  in 
London,  and  which  I  have  largely  employed  in 
hospital  and  private  practice.  It  has  a  small  cup, 
with  well-rounded  edges  to  receive  the  cervix  uteri, 
and  is  prolonged  into  a  curved  stem  about  the 
thickness  of  the  little  finger,  adapted  to  the  curva- 
ture of  the  pelvis.  It  is  often  made  of  gutta-percha ; 
but,  owing  probably  to  a  common  adulteration  of 
this  substance,  these  soften  and  lose  their  shape. 
The  best  material  is  ebonite  ;  this  remains  per- 
fectly unchanged  and  clean.  Attached  to  the 
lower  or  vulvar  end  of  the  stem  are  four  elastic 
bands,  two  of  which  are  looped  before  and  two 
behind  to  a  hypogastric  belt.  When  introduced, 
this  pessary  will  push  up  and  back  the  cervix  uteri; 
the  stem  is  grasped  by  the  contracting  vagina, 
which  is  thus  aided  in  performing  its  natural 
function  in  supporting  the  uterus;  it  occasions  no 
distress  by  its  bulk,  and  does  not  restrain  the 
natuml  rising  and  falling  of  the  uterus,  the  external 
elastic  bands  acting  with  and  aiding  the  muscular 
and  elastic  structures  of  the  vagina  and  perina3um. 
So  perfect  is  the  action  of  this  pessary  in  some 
cases,  that  the  external  bands  may  be  dispensed 
with;  the  vagina  is  so  restored  to  power,  that  it 
supports  the  pessary  and  uterus  by  itself;  and, 
after  a  time,  the  vagina  can  support  the  uterus 
without  the  pessary:  a  cure  is  effected.  This  con- 
tractile action  of  the  vagina  is  further  aided  by 
atmospheric  pressure,  which  tends  to  carry  the 
contents  of  the  pelvis  upwards  on  every  expiration. 

A  Greek  veterinary  surgeon,  Apsyrtus,  at  the 
end  of  the  twelfth  century,  appears  to  have  been 
the  first  to  use  the  air  or  dilating-pessary,  Having 
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reduced  the  prolapsed  uterus  of  a  mare,  he  inserted 
ni  the  vagma  a  sheep's  or  pig's  bladder,  and  then 
inflated  it  by  means  of  a  reed. 


,       , ,,       .       ,,  Four  hundred 

years  later  Albucasis  applied  the  same  apparatus  to 
a  woman.  This  is  the  accoimt :  "Accipe  vesicam 
ovis  et  intromitte  vesicam  totam  in  vulvam  ejus 
(mulieris),  deinde  suffla  in  canulam,  donee  infletur 
vesica  intra  vulvam."  (Lib.  iii.  cap.  29.)  The 
revival  in  modern  times  of  the  air-pessary  dates 
from  the  publication  of  a  memoir  by  Dr.  Halpin 
of  Cavan  (see  Dublin  Medical  Journal,  1840), 
who  used  a  small  bladder  furnished  with  a  stop- 
cock and  tube  connected  with  a  syringe  in  cases  of 
retroversion. 

M.  Hervez  de  Chegoin  having  to  treat  a  case  of 
retroversion  of  the  womb,  where  the  concavity 
of  the  sacrum  was  very  spacious,  adapted  an  india- 
rubber  bottle  in  such  a  manner  as  to  fill  the  hollow 
of  the  sacrum,  and  to  push  up  the  body  of  the 
uterus.  He  thinks  pessaries  ought  not  to  bear 
upon  the  os  or  cervix  uteri,  continual  pressure  and 
chafing  upon  this  part  being  injurious.  In  ordinary 
cases  of  retroversion  and  anteversion  he  used  a  flat 
ring-pessary,  having  one  border  wider  than  the 
other.  The  wide  border  was  applied  posteriorly; 
it  supported  the  body  of  the  uterus,  and  the  neck 
came  through  the  opening.  The  principle  of  the 
lever  came  into  operation  here.  The  natural  india- 
rubber  bottle — that  is,  in  the  form  in  which 
caoutchouc  is  imported — has  been  long  used  in 
England  as  a  pessary.  But  the  thickness  and 
hardness  of  these  bottles  must  deprive  them  of  all 
elastic  property.  Until  the  process  called  vulcani- 
sation, by  which  a  certain  proportion  of  sulphur  is 
incorporated  with  caoutchouc,  was  discovered  in 
this  country,  it  was  impossible  to  impart  to  this 
material  the  thinness,  lightness,  strength,  and 
elasticity  requisite  to  make  a  good  air-pessary. 
The  vulcanised  caoutchouc  was  soon  adopted  by 
M.  Gariel,  a  French  surgeon,  who  handled  it  in  a 
most  ingenious  manner.  His  air-pessary  has  been 
much  used  on  the  Continent.  It  consists  of  a  bag 
of  the  prepared  caoutchouc,  which,  when  undis- 
tended,  is  very  small,  and  easily  introduced  into 
the  vagina.  It  is  furnished  with  a  long  flexible 
tube  and  stopcock,  and  is  inflated  after  insertion 
by  means  of  an  elastic  bladder.  In  many  cases 
this  pessary  answers  well.  It  has  no  perceptible 
weight;  it  causes  no  distress  from  chafing,  and  is 
very  easily  removed  in  the  flaccid  state  by  opening 
the  stopcock.  The  shape  of  the  pessary  may  be 
adapted  to  the  indications  of  a  given  case. 

In  an  excellent  memoir,  Gillebert  d'Hericourt 
explains  the  action  of  the  air-pessary.  By  experi- 
ments and  measurements  he  showed  that  whilst 
solid  ring  and  ball-pessaries  actually  shortened  the 
vagina,  the  air-pessary  elongated  it.  Thus  the 
main  object  of  carrying  the  prolapsed  uterus  upwards 
was  effected.  He  further  showed  that  the  air- 
pessary  might  be  so  shaped  and  applied  as  to  press 
in  front  of  the  cervix  uteri,  which  will  carry  the 
OS  backwards  and  tilt  the  fundus  forwards,  restor- 
ing the  natural  inclination  as  well  as  position  of 
the  entire  organ. 

There  is,  however,  often  a  difficulty  in  securing 
the  retention  of  the  simple  air-bag  in  the  vagina. 
To  remedy  this,  and  to  fulfil  other  indications,  I 
have  had  a  solid  curved  stem  enclosed  in  an  elastic 
covering  admitting  of  inflation.  This  instrument 
can  be  supported,  if  necessary',  by  elastic  bands . 
attached  to  a  hypogastric  belt. 
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A  pessary  very  largely  used  on  the  Continent 
and  in  England  is  the  hysterophore  of  Zwanke.  It 
consists  of  two  wings,  united  by  a  joint,  and  con- 
nected each  with  a  stem.  To  facilitate  introduc- 
tion and  extraction,  the  wings  can  be  brought 
together.  When  this  is  done  the  stems  diverge  ; 
on  bringing  the  stems  together,  the  wings  open,  and 
stretch  the  fundus  of  the  vagina.  The  instrument 
is  light,  does  not  interfere  materially  with  the  mo- 
bility of  the  uterus,  and  in  many  cases  supports  the 
uterus  very  effectually.  Several  modifications  have 
been  made,  the  principal  being  by  Schilling  and 
Breslau. 

Tlie  third  order.  Velpeau,  Amussat,  and  Ki- 
wisch  contrived  intra-uterine  stems  or  pessaries, 
for  the  purpose  of  supporting  the  retroflexed  uterus. 
The  practice  has  been  taken  up  by  Dr.  Simpson. 
His  instrument  consists  of  a  stem,  long  as  the 
cervico-uterine  canal,  which  occupies  the  cavity 
of  the  uterus,  and  is  attached  to  a  disk  upon 
which  the  cervix  rests,  the  whole  being  kept  in 
situ  by  a  wire-frame  which  rests  upon  the 
mons-veneris.  (See  Dublin  Quarterly  Journal  of 
Medical  Science,  1848).  M.  Valleix  thought  to 
make  the  instrument  safer  by  shortening  the  stem. 
But  it  is  obvious  that  if  the  stem  is  so  short 
as  not  to  pass  beyond  the  os  internum,  it  must  fail 
in  supporting  the  bent  body  of  the  uterus.  And 
herein  lies  the  practical  difficulty.  If  the  stem  is 
go  long  as  to  reach  the  fundus  of  the  uterus,  and 
the  instrument  is  fixed  by  being  connected  with  a 
rigid  framework  outside  the  pelvis,  the  natural 
mobility  of  the  organ  is  prevented,  the  uterus 
is  actually  impaled,  and  serious  consequences  have 
been  reported.  If  the  stem  be  reduced  in  length, 
the  instrument  becomes  useless.  The  problem  has 
been  solved  by  Dr.  H.  G.  Wright,  who  has  con 
trived,.  and  successfully  used,  an  intra-uterine 
pessary  which  requires  no  external  support — which, 
maintaining  itself  in  the  uterine  cavity,  becomes  as 
it  were  part  of  the  uterus,  and  in  no  way  impedes 
the  natural  movements  of  the  organ.  It  consists  of 
a  thin,  curved,  spring-shaped  instrument,  somewhat 
like  the  letter  Y.  The  expanded  branches  can 
be  brought  together  so  as  to  lie  within  a  canula, 
which  can  be  introduced  like  a  uterine  sound;  the 
canula  being  withdrawn,  the  branches  open  in  the 
uterus,  lying  in  the  sides  of  the  cavity.  It  can  be 
easily  withdrawn  by  slipping  the  canula  up  over 
the  branches,  which  brings  them  together  again. 
(See  Lancet,  February  1866.)  Similar  instru- 
ments, but  not  equal  in  point  of  lightness  and 
safety,  have  been  devised  by  Dr.  Graham  Weir  ni 
1855,  by  Dr.  Greenhalgh  in  1864,  and  others.  Dr. 
Simpson  has  also  used  galvanic  intra-uterine 
pessaries.  (See  Edinhurgh  Montlihj  Journal  of 
Medical  Science,  1854).  These  have  stems  com- 
posed of  zinc  and  copper.  They  are  used  to 
stimulate  the  growth  of  the  organ  when  it  is  im- 
perfectly developed,  and  to  excite  menstruation  m 
amenorrliooa. 

The  fourth  order,  or  the  lever-pessaries,  have 
been  principally  devised  by  Dr.  Hodge  {On  Dis- 
eases pecidiar  to  Womcji,  Philadelphia,  I860). 
His  instrument  is  varied  in  form  .and  size  to  suit 
different  cases.  It  consists  of  a  bar  hent  in  the 
form  of  a  horseshoe.  The  arch  is  fitted  into  the 
cul-de-sac  of  the  vagina  behind  the  cervix  uteri, 
whilst  the  horns  find  a  poini  d'ajypui  against  the 
anterior  wall  of  the  vagina.  The  arch,  rising,  lifts 
up  the  retrovertcd  body  of  the  uterus.  Another 
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common  form  is  the  closed  lever  ;  this  is  a  ring 
compressed  so  as  to  form  an  ellipsis,  and  then 
curved  like  the  letter  S.  The  curvature  is 
modified,  according  to  the  exigency  of  the  case.  Dr. 
Hodge  applies  the  lever-pessary  to  relieve  almost 
every  kind  of  uterine  disease.  It  does  not  impede 
sexual  intercourse.  It  is  now  largely  used  in 
England  as  well  as  in  America.  Dr.  Graily 
Hewitt  has  contrived  a  form  of  lever-pessary 
specially  adapted  to  relieve  anteversion.  (See  Obste- 
trical Traiisactions,  1867.) 

Pessaries  of  the  fifth  order  are  adapted  to  relieve 
or  cure  various  diseases  of  the  uterus  and  certain 
conditions  of  the  vagina.  Vaginismus,  with  or 
without  inflammation  of  the  mucous  membrane  of 
the  vagina,  atresia,  or  unnatural  coarctation,  all 
rendering  sexual  intercourse  painful  or  impossible, 
may  in  many  cases  be  cured  by  wearing  a  cylin- 
droid  elastic  pessary,  which  is  introduced  flaccid 
and  then  inflated.  A  very  useful  form  has  been 
made  for  the  writer  by  Weiss.  It  acts  by  keeping 
the  inflamed  surfaces  apart,  giving  the  structures 
"rest,"  and  gradually  subduing  spasmodic  mus- 
cular irritability.  It  induces  tolerance  of  function, 
and  thus  cures  a  large  class  of  cases  of  sterility. 

Before  introducing  pessaries  it  is  generally  de- 
sirable to  subdue  any  existing  acute  inflammation 
of  the  cervix  uteri  or  vagina,  and  it  is  especially  im- 
portant to  ascertain  the  extent  of  mobility  of  the 
uterus  upwards.  For  example,  the  uterus  may 
be  driven  downwards  by  an  abdominal  tumor, 
by  enlargement  (as  from  fibroid  growths)  of 
its  own  body,  or  it  may  be  bound  down  at 
the  fundus  or  sides  by  peritoneal  adhesions.  In 
any  one  of  such  cases,  injiu'y  might  be  done  by 
the  attempt  to  introduce  a  pessary.  The  pro- 
lapsed uterus  should  therefore  first  be  carried  up 
to  its  full  normal  site  by  the  finger,  and  its  re- 
lations well  ascertained.  Before  introducing  a 
pessary,  it  is  well  to  empty  the  rectum  and  blad- 
der. The  mode  of  introduction  must  depend  upon 
the  form  of  the  pessary.  The  rule,  however,  of 
observing  the  axes  of  the  pelvis,  and  the  curve  of 
Carus,  must  always  be  borne  in  mind.  The  labia 
should  be  held  apart  by  two  fingers,  and  the  instru- 
ment insinuated  between  them — at  first  backvyards 
towards  the  hollow  of  the  sacrum,  and  gaining 
room  for  the  entrance  through  the  vulva  by  pressing 
upon  the  distensible  perineeum,  avoiding  the  pubes. 
The  patient  may  be  either  on  the  back  or 'left  side. 

Occasional  consequences  of  wearing  pessaries 
deserve  consideration.  Almost  all  at  first  excite 
increased  mucous  discharges,  a  subacute  catarrh,  of 
the  vagina.  Those  in  the  construction  of  which 
tlie  natural  mobility  of  the  uterus  is  not  regarded, 
may  cause  chafing,  inflammation,  erosion,  and 
htemorrhage  of  the  cervix.  Those  which  distend 
the  vagina  greatly,  and  press  upon  the  bladder  and 
rectum,  occasion  great  distress  by  impeding  the 
action  of  these  organs. 

When  a  pessary  has  been  introduced,  women  are 
apt  to  think  nothing  more  is  required,  and  very 
serious  consequences  have  resulted  from  neglect. 
Every  person  wearing  a  pessary  should  continue 
under  medical  observation.  She  should  present 
herself  for  examination  at  least  once  a  month.  It 
may  be  useful  to  alter  the  form  of  the  instrument, 
or  necessary  to  remove  it  altogether.  It  is  doubt- 
ful whether  any  pessary  ought  to  be  worn  for  any 
length  of  time  without  frequent  removal,  m  order 
to  wash  out  the  vagina,  and  to  observe  the  condition 


of  the  instrument.  But  it  is  very  difficult  to  per- 
suade some  women  to  take  this  trouble.  Thus, 
large  boxwood  balls  and  rings  have  been  worn 
for  months  and  years;  and  sometimes  inflamma- 
tion, ulceration,  hscmorrhage,  and  even  perforation 
of  the  recto-vaginal  or  vesico-vaginal  septum  has 
ensued.  A  woman  was  admitted  into  the  Hotel- 
Dieu  by  Dupuytren.  She  had  worn  a  stem-pes- 
sary ;  the  stem  had  broken  off.  The  ring  of  the 
instrument  was  felt  by  Dupuytren  projecting  into 
the  rectum,  and  the  sound  detected  the  anterior 
border  which  had  penetrated  into  the  bladder.  It 
was  removed  with  some  difficulty.  Many  similar 
cases  are  related.  M.  LUders  (see  Monatsschrifl 
fur  Geburtshunde,  1858)  tells  the  following:  A 
lady  had  a  pessary  applied  by  a  midwife.  It  was 
of  caoutchouc  stuffed  with  hair,  3^  inches  long,  2-J 
broad,  and  1  inch  thick.  Peritonitis  followed,  then 
hectic  fever.  A  swelling  was  felt  between  the 
vagina  and  rectum;  the  pessary  was  not  found. 
Six  months  later  another  physician  found  the  same 
swelling,  and' a  transverse  scar  in  the  posterior 
vaginal  wall.  Two  years  later  a  fistulous  opening 
appeared  in  the  anterior  wall  of  the  rectum,  through 
which  the  pessary  was  at  last  removed.  The 
patient  then  rapidly  recovered.  The  pessary  had 
first  passed  into  Douglas's  space. 

When  pessaries  have  been  worn  for  a  long  time, 
the  ostium  vaginae  sometimes — and  this  is  especially 
the  case  in  elderly  women — gradually  contracts, 
and  the  opening  becomes  so  small  that  the  instru- 
ment cannot  be  taken  out  without  the  aid  of  the 
surgeon.  The  writer  has  experienced  more  difficulty 
in  delivering  women  of  an  imprisoned  pessary  than  of 
a  foetal  head.  If  the  instrument  is  a  wooden  ball, 
forceps  (curved  so  as  to  fit  and  grasp  the  sphere  be- 
yond its  equator)  must  be  used,  and  traction  must 
be  carefully  made  in  the  direction  of  the  axis  of 
the  pelvis.  It  has  been  necessary  to  make  small  in- 
cisions in  the  labia  to  gain  sufficient  dilatation.  Oc- 
casionally the  small  obstetric  forceps  has  been  used 
for  the  purpose,  and  here  the  obstetric  lever,  or  one 
blade  of  the  short  forceps,  may  be  very  serviceable. 

The  ring-pessaries  and  Zwanke's  hysterophore 
not  seldom  give  rise  to  much  distress,  and  even 
danger.  The  thin  margins  of  the  wings  of  Zwanke's 
instruments  put  the  roof  of  the  vagina  on  the 
stretch,  and  the  continual  pressure  causes  inflamma- 
tion, and  even  ulceration.  It  has  been  known  to 
cut  through  the  urethra;  more  frequently  the  va- 
ginal wall  contracts  below  the  wings,  so  as  to  shut 
them  up  in  a  groove-shaped  cavity;  in  such  a  case  the 
extraction  is  sometimes  difficult  and  painful.  It  is 
necessary  to  open  the  branches  of  the  stem,  to  ap- 
proximate the  wings,  to  hook  a  finger  in  the 
angle  of  the  joint,  and  to  extract  gradually,  so  as 
to  overcome  the  annular  contraction  of  the  vagina, 
carrying  tiie  instrument  backwards  along  the 
hollow  of  the  sacrum. 

To  extract  an  oval  or  circular  ring-pessary,  it  is 
necessary  first  to  seize  and  depress  one  edge,  so  as 
to  bring  the  ring  down  with  its  diameter  correspond- 
ing with  the  axis  of  the  pelvis.  A  serious  danger 
liaiile  to  arise  from  the  ring  form  is  that  the  cer- 
vix uteri  passing  through  the  opening  may  become 
fixed  and  strangulated.  In  such  a  case,  liberation 
may  be  efl^ected  by  seizing  the  border  of  the  ring 
with  the  index-finger  of  one  hand,  whilst  the  index 
of  the  other  pushes  up  the  imprisoned  cervix.  It 
has  been  found  necessary  first  to  cut  the  pessary. 
Dr.  Marion  Sims  says  {Clinical  Notes  on  Uterine 
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Surgery,  London,  1066),  he  has  seen  Hodges's 
open  lever-pessaries  dig  holes  in  the  anterior  wall  of 
the  vagina,  almost  through  into  the  bladder;  and 
that  he  has  often  seen  Mcig's  ring-pessary  cut  a 
sulcus  in  the  posterior  cul-de-sac  in  the  vagina,  deep 
enough  to  bury  the  finger  in.  He  relates  a  sin- 
gular case,  where  the  disk  or  cup  of  a  stem-pessary 
was  taken  up  into  the  cavity  of  the  uterus,  where 
it  remained  locked  by  the  contraction  of  the  lower 
part  of  the  cervix.  It  was  removed  by  an  ingenious 
adaptation  of  elastic  traction,  sustained  so  long  as 
to  wear  out  the  resistance  of  the  cervix. 

The  intra-uterine  pessaries  of  Simpson  and  Val- 
leix  and  others  often  cause  so  much  irritation  as 
to  make  it  necessary  to  remove  them;  they  have 
also  caused  serious  and  even  fatal  metritis,  perime- 
tritis, and  peritonitis.  The  writer  has  himself  been 
called  upon  to  treat  a  very  severe  case  of  pelvic  cel- 
lulitis and  peritonitis  due  to  the  use  of  Simpson's 
instrument.  Fatal  cases  have  been  recorded  by 
Cruveilhier  (see  L'Union  medicale,  1854);  by  Dr. 
Oldham  (see  Guy's  Hospital  Reports,  1849);  by  M. 
Depaul  (see  L'  Union  medicale,  1 854 ) ;  by  M.  Ne'la- 
ton  (see  op.  cit.) 

Bibliography. — The  references  given  in  the 
course  of  the  article  supply  the  chief  bibliographical 
elements.  Consult  also  P.  N.  Gerdy,  Traite  des 
Pansements,  1839;  and  the  Catalogue  of  the  Ex- 
hibition of  Obstetric  Instruments  of  the  Obstetrical 
Society  of  London  (1866). J       Robert  Barnes. 

PHAGEDjENA  (from  fiym,  to  eat).  An 
ulcer  which  spreads,  and,  as  it  were,  eats  away 
the  flesh.  Hence  the  epithet  pliagedcenic,  so 
common  among  surgeons.  For  an  account  of 
phagedsena  gangrsenosa,  see  Hospital  Gan- 
grene ;  see  also  Ulceration  and  Morti- 
fication. 

PHARYNGOTOMUS  (from  ^ipvyl,  the 
throat,  and  to^^/,  an  incision).  An  instrument 
for  scarifying  the  tonsils,  and  for  opening  ab- 
scesses about  the  fauces.  It  was  invented  by 
Petit,  and  is  nothing  more  than  a  sort  of  lancet 
enclosed  in  a  sheath.  By  means  of  a  spring  the 
point  is  capable  of  darting  out  to  a  determinate 
extent,  so  as  to  make  the  necessary  wound, 
without  risk  of  injuring  other  parts. 

[PHARYNX,  SURGICAL  AFFECTIONS 
OF.  *t£pu7|.  Fauees.  Gosier  mi  Arriere-bouche. 
Schlund.  Gidlet.  Communicating  with  the  surface 
by  the  mouth  and  nostrils,  the  pharynx  forms  the 
portal  to  both  the  windpipe  and  oesophagus,  and  has 
a  passage  leading  into  the  inner  ear.  It  is  in  close 
connection  with  many  important  parts, — arteries, 
veins,  nerves,  and  lymphatics,  and  lies  in  near  con- 
tact with  the  base  of  the  skull  and  the  spinal  column. 
It  is  chiefly  for  these  reasons  that  its  lesions  and 
diseases  are  of  so  much  interest  to  the  surgeon. 
Its  lining  membrane  is  continuous  with  that  of  the 
mouth,  nostrils,  oesophagus,  and  larynx,  and  it  is 
separated  from  the  cervical  vertebrre  by  a  some- 
what loose  layer  of  cellular  tissue.  It  is,  moreover 
surrounded  and  compressed  by  muscles,  and  does 
not  form  a  complete  canal  in  front  till  it  attains 
the  level  of  the  cricoid  cartilage.  The  root  of  the 
tongue  and  the  pillars  of  the  fauces  lie  at  its  upper 
aperture,  and  below  it  becomes  somewhat  nar- 
rowed as  it  emerges  into  the  oesophagus,  about  the 
level  of  the  fifth  cervical  vertebra. 

Pharyngitis. — The  pharynx   is  liable  to  in- 
flammation, sometimes  of  a  very  violent  descrip- 
tion, which,  however,  falls  more  frequently  within 
0  G 
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the  domain  of  the  physician  than  the  surgeon, 
from  its  common  association  with  various  internal 
diseases. 

It  is  chiefly  as  a  result  of  the  application  of 
irritants  that  pharyngitis  is  seen  by  the  surgeon, 
but  it  may  arise  from  very  many  causes,  such  as 
cold  and  damp,  erysipelas,  smallpox,  measles, 
scarlet  fever,  dyspepsia,  the  extension  of  inflamma- 
tion from  the  mouth  or  tonsils,  syphilis,  scrofula, 
&c.  The  irritation  caused  by  the  impaction  of  a 
foreign  body,  or  by  the  contact  of  acids,  alkalies, 
boiling  fluids  or  flame,  constitutes  not  imusually 
the  cause  of  pharyngeal  inflammation  as  it  is 
presented  to  the  surgeon. 

The  symptoms  of  pharyngitis  will  vary  with  its 
intensity  and  cause.  When  severe,  the  constitu- 
tion sympathises  very  markedly,  and  we  observe 
the  usual  signs  of  general  fever.  In  the  sub-acute 
and  chronic  forms  of  the  complaint,  the  tendency 
to  constitutional  depression  is  often  very  great, 
especially  in  that  form  of  pharyngitis  which  some- 
times attends  erysipelas  and  the  exanthemata. 
Locally  we  notice  a  greater  or  less  degree  of  dys- 
phagia, with  pain  accompanying  the  attempt  to 
swallow, — spasm, — frequent  endeavours  to  hawk 
up  or  swallow  down  the  superabundant  and  adhesive 
mucus  which  is  soon  secreted  after  the  establish- 
ment of  the  inflammation.  There  is  frequently 
regurgitation  of  the  liquid  portions  of  the  food  by 
the  nostrils, — there  is  pain  on  pressing  the  throat, 
and  some  swelling  or  fulness.  Internally,  the 
changes  produced  by  the  inflammatory  action  will 
vary  greatly  according  to  the  exciting  cause,  the 
duration  of  its  action,  and  the  intensity  of  the  re- 
sulting effect.  The  mucous  membrane  may  be 
only  slightly  reddened,  or  it  may  be  greatly  in- 
jected, softened,  or  completely  destroyed.  It  is 
commonly,  even  in  the  slighter  forms,  tumefied, 
rendered  more  vascular  than  usual,  and  its  follicles 
enlarged,  but  in  such  severe  and  fatal  accidents  as 
occasionally  arise  from  the  application  of  strong 
caustic  liquids,  the  lining  membrane  of  the  mouth 
and  pharynx  may  be  quite  charred  and  destroyed. 

If  the  inflammation  extend  to  the  nostrils  and 
downwards  into  the  cesophagus  and  larynx,  we 
shall  have  a  change  in  the  tones  of  the  voice  and, 
it  may  be,  dangerous  embarrassment  of  the  respira- 
tion. 

Reference  has  already  been  made  to  the  de- 
structive effects  occasionally  seen  in  the  gullet 
from  an  attempt  to  swallow  caustic  solutions, 
boiling  liquid  of  any  kind,  or  the  respiration 
of  flame,  as  that  of  gas  or  fire,  or  of  hot  steam. 
Such  injury  as  is  sometimes  caused  in  this  manner 
may  produce  very  rapid  death  from  collapse.  In 
such  cases,  the  spasmodic  action  of  the  constrictor 
muscles  of  the  fauces  in  general  causes  the  fluid  to 
he  expelled  before  it  penetrates  beyond  the  pharynx, 
but  such  injury  to  the  interior  of  the  gullet  is 
nevertheless  occasioned  as  may  quickly  prove  fatal. 
The  lining  membrane  reduced  to  a  pulp,  or  charred 
throughout  or  in  patches, — perforation  of  the  walls, 
— violent  inflammation,  followed  by  efi"usion  at  the 
glottis, — these  are  the  most  common  effects.  If 
the  patient  recovers  from  the  immediate  shock 
produced  by  the  accident,  he  has  a  long  and  trying 
ordeal  to  pass  through  before  recovery  can  become 
established.  Ulceration  and  sloughing  of  the 
mucous  membrane,  followed  by  cicatrisation  (in 
favourable  cases)  and  almost  inevitable  contraction 
of  the  canal,  produce  a  succession  of  most  formi- 


dable dangers.  Even  in  the  less  severe  cases,  plastic 
exudation  on  the  surface  and  beneath  the  mucous 
membrane  is  often  the  source  of  much  embarrass- 
ment. A  patient  who  has  drunk  a  strong  caustic 
solution  frequently  suffers  from  violent  retching, 
which  can  seldom  be  allayed,  and  which  is  easily 
reproduced  if  it  for  a  moment  cease, — great  pros- 
tration,— difficulty  of  breathing  and  swallowing, 
and  often  the  evacuation  of  changed  blood  by 
emesis  and  stool. 

When  slight,  then  pharyngitis  may  speedily  end 
in  recovery,  or  pass  into  a  chronic  state,  but  in 
more  severe  cases  sub-mucous  deposition  of  plastic  - 
matter  takes  place,  or  abscesses  may  form  in  the 
cellular  tissue  around,  or  ulceration,  sloughing, 
or  even  gangrene  and  perforation  may  follow. 
Rarely,^but  in  a  few  cases,  extensive  adhesions 
between  surfiices  are  met  with,  as  when  the  soft 
palate  becomes  connected  to  the  back  of  the  fauces. 
Adhesions  of  a  very  complete  kind  have  in  this 
way  sometimes  been  formed.  Stricture  of  the  pas- 
sage is  by  no  means  an  unfrequent  result  of  severe 
and  protracted  inflammation,  followed  by  loss  of 
substance.  A  false  membrane — grey,  tough,  and 
adherent — is  produced  with  great  rapidity,and  over- 
spreads the  surface  of  the  pharynx  in  some  affec- 
tions of  the  throat,  which  are  occasionally  epidemic, 
and  to  which  the  name  diphtheria  has  been  ap- 
plied. 

The  treatment  which  we  must  employ  in  any 
case  of  inflammation  of  the  pharynx  will  depend 
very  much  on  the  cause  giving  rise  to  it  and  the 
form  it  assumes.  It  is  no  part  of  my  duty  to 
detail  the  means  employed  to  combat  such  in- 
flammation as  it  occurs  in  connection  with  the 
exanthemata,  in  diphtheria,  &c.,  but  it  may  be 
remarked  that  while  in  most  of  the  forms  in  which 
it  is  presented  to  the  surgeon  it  demands  a 
decided  antiphlogistic  treatment,  yet  as  seen  in 
connection  with  the  low  forms  of  erysipelas  and 
other  asthenic  complaints,  not  only  should  no 
measures  be  used  which  may  possibly  depress  the 
vital  powers,  but  every  exertion  should  be  made  to 
retain  them  in  vigour. 

In  strong  and  plethoric  persons,  where  the  in- 
flammation is  severe,  general  blood-letting  may  be 
called  for, — in  most  cases  leeches,  fomentations, 
poultices,  and  ice  allowed  to  melt  in  the  mouth 
will  be  of  benefit.  Low  diet  should  be  ordered, 
and  emollient  gargles  used.  Emetics  are  occa- 
sionally serviceable  in  the  outset  of  idiopathic 
pharyngitis,  and  the  administration  internally  of 
calomel  and  opium,  or  antimony  and  purgatives, 
may  in  certain  cases  be  thought  advantageous. 
If  there  be  danger  of  suftbcation,  tracheotomy  may 
be  demanded, — the  opening  in  the  windpipe  being 
retained  till  all  danger  is  past.  If  the  food  and 
medicine  cannot  be  swallowed,  they  must  be  given 
by  enema.  After  the  acute  stage  has  passed, 
detergent  and  disinfecting  gargles,  as  those  con- 
taining chlorine,  and  the  local  application  of  solid 
or  fluid  caustic,  will  in  many  cases  be  attended  ^vith 
good.  In  the  low  asthenic  form  of  inflammation, 
the  application  of  a  strong  solution  of  nitrate  of 
silver  is  most  valuable,  and  then  too  tonics  and 
good  food,  with,  it  may  be,  wine,  will  require 
to  be  added.  The  remedies,  however,  it  is  again 
repeated,  must  be  in  all  cases  varied  according  to 
the  exciting  cause  and  the  severity  of  the  affec- 
tion. Wiien  a  caustic  fluid  has  been  the  occasion 
of  violent  and  destructive  inflammation,  we  may 
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(especially  if  any  part  of  the  liquid  has  penetrated 
to  the  etoraach)  employ  such  a  chemical  prepara- 
tion as  may  tend  to  neutralise  its  effects,  or  employ 
sorao  bland  mucilaginous  liquid  for  the  same 
purpose.  If  the  destruction  of  the  mucous  mem- 
brane be  great,  it  will  be  dangerous  to  attempt  to 
pass  a  stomach  pump  tube.  Means  such  as  are  above 
described  are  energetically  employed  to  allay  the 
indaramatory  action,  and  the  strength  is  upheld  by 
the  use  of  milk  and  uninitating  food  by  the  mouth, 
and  (if  necessary)  strong  beef  ten  and  brandy 
injections  into  the  bowel.  After  the  acute  stage 
has  passed,  counter-irritation  to  the  throat  and 
nape  of  tiie  neck,  and  the  use  of  bougies,  in  order 
to  retain  the  integrity  of  the  passage  till  all  fear 
of  contraction  is  passed,  will  be  required.  If  an 
impassable  stricture  becomes  established,  we  have 
the  most  hopeful  case  for  making  an  artificial  open- 
ing into  the  stomach,  as  no  disease  is  present 
which  of  its  own  nature  tends  to  kill. 

In  the  chronic  form  of  pharyngitis,  which  appears 
to  be  due  to  scrofula  alone,  remedies  which  will 
correct  the  cause  must  be  employed,  and  the 
guarded  use  locally  of  caustic  solutions.  The  in- 
flammation and  ulceratipu  which  attend  syphilis 
will  demand  treatment  appropriate  to  that  ma- 
lady. In  those  forms  of  disease  which  are 
accompanied  by  great  effusion  of  plastic  matter, 
the  mechanical  removal  by  forceps  of  the  false 
membrane  when  loose, — the  application  of  strong 
acid  to  the  part,  chlorate  of  potash  internally  and 
as  a  gargle, — nourishment  and  stimulants,  and 
perhaps  tracheotomy,  form  the  outline  of  treatment 
demanded. 

Pharyngeal  Abscess  may  result  from  inflamma- 
tion in  the  soft  tissues,  or  be  caused  by  the  presence 
of  disease  in  the  base  of  the  skull,  or  the  upper 
cervical  vertebrae.  It  occasionally  occurs  in  the 
progress  of  low  fevers,  and  is  often  connected  with 
the  scrofulous  diathesis.  It  is  most  frequently 
situated  behind  the  pharynx,  and  is  thus  termed 
"  post-pharyngeal "  or  "  retro-pharyngeal  abscess." 
This  affection  is  often  a  serious  one,  both  from  the 
danger  it  directly  causes,  and  more  especially  from 
the  more  serious  bone  disease,  of  which  it  may  be 
a  mere  consequent.  It  sometimes  becomes  estab- 
lished, in  the  most  insidious  manner,  and  is  often 
difficult  to  recognise  in  its  early  stage.  It  occasion- 
ally forms  with  great  rapidity,  and  irom  the  pressure 
it  e.xercises  on  the  larynx,  threatens  suffocation, 
especially  when  the  patient  is  in  the  recumbent 
position.  The  peculiar  nasal  tone  which  abscesses 
in  this  situation  sometimes  cause  may  lead  to  a 
suspicion  of  their  presence.  When  large,  the 
voice  may  be  suppressed  and  deglution  impossible. 
These  abscesses  are  in  general  small,  but  occa- 
sionally attain  a  great  size. 

To  recognise  the  presence  of  a  pharyngeal  abscess 
is  not  by  any  means  always  easy,  although  in 
general  the  finger  will  be  able  to  distinguish  the 
fluctuation.  They  ought  to  be  freely  opened, 
at  aa  early  a  period  as  the  fluctuation  becomes 
evident,  by  means  of  a  bistoury  covered  up  to  near 
its  point  with  adhesive  plaster, — a  precaution  it 
is  a.i  well  to  take  in  order  to  avoid  injury  to 
the  tongue.  The  pus  that  escapes  is  usually 
foetid,  especially  if  the  accumulation  depends  on 
affection  of  any  of  the  bones.  It  has  been  pro- 
posed to  open  pharyngeal  abscesses  if  possible  from 
the  side  of  the  neck,  from  the  fear  (generally 
imaginary)  that  the  food  would  gain  admittance 
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into  the  wound  and  set  up  further  irritation 
Such  n  practice  is  certainly  bad,  unless  the  pus 
point  in  the  neck.  If-  any  feur  really  exists  as  to 
the  entrance  of  the  ingesta  into  the  wound  made 
within  the  canal,  a  tube  may  for  a  short  time  be 
passed  beyond  it,  when  food  is  to  be  introduced. 

Pharyngeal  abscesses  should  alwaj's  be  opened 
early,  as  if  abandoned  (although  they  may  burst 
spontaneously  into  the  pharynx  yet)  there  is  great 
risk  of  their  burrowing  far  and  wide  among  the 
tissues  and,  it  may  be,  opening  ultimately  in  the 
neck,  into  the  anterior  mediastinum  and  pericar- 
dium (as  in  one  case  which  fell  under  the  notice 
of  the  writer),  or  into  the  cavity  of  the  chest. 
After  evacuation,  disinfecting  gargles  will  be  of 
use,  and  means  should  be  employed  to  remove  the 
cause  of  the  accumulation,  whatever  that  may  be. 

Ulceration  may  follow  inflammation  in  the 
pharynx,  and  is  not  uncommon  in  scrofulous 
children  whose  health  has  been  much  depressed. 
It  is  occasionally  in  such  cases  very  extensive  and 
destructive,  and  very  difficult  to  manage.  It  may 
spread  far  and  wide,  penetrating  into  the  nostrils, 
and  eventuating  in  destruction  of  the  bones.  It 
more  commonly,  however,  remains  superficial,  and 
causes  much  foBtor  in  the  breath  and  expectoration, 
an  annoying  cough,  and  depression.  It  is  to  be 
treated  qs  other  strumous  affections,  with  the 
addition  of  chlorate  of  potash  or  chlorinated 
gargles,  and  the  use  of  the  former  internally  with 
tonics,  cod  liver  oil,  &c.  Caustic  should  be  avoided 
if  possible,  in  these  cases,  or  at  least  very  spar- 
ingly used.  Syphilis,  either  in  its  secondary  or 
tertiary  stage,  is  in  adults  not  an  unfrequent  cause 
of  pharyngeal  ulceration,  The  ulcer  is  then  often 
deep  and  foul,  and  may  be  attended  with  extensive 
sloughing.  It  may  cause  much  difficulty  in  swal- 
lowing. Its  character  would  be  rendered  apparent 
by  its  association  with  other  evidences  of  the  con- 
stitutional cause,  and  its  treatment  would  depend 
on  that  connection,  and  on  the  stage  of  the  affection 
with  which  it  is  associated.  The  local  application 
of  nitric  acid  and  the  use  of  chlorinated  gargles 
will  be  beneficial.  During  cicatrisation,  if  the 
ulceration  has  been  extensive,  annoying  adhesions 
may  occur,  causing  displacement  of  the  canal  and 
partial  closure. 

Tumors  of  various  kinds  are  met  with  in  the 
pharynx.  These  are  frequently  malignant.  Thev 
may  be  of  the  character  of  fatty  growths,  or  of 
fibrous  or  malignant  polypi,  and  originate  in  the 
pharynx,  or  be  connected  with  the  posterior  nares 
or  the  oesophagus.  Tumors  in  this  region  may 
spring  from  the  base  of  the  skull,  or  the  vertebree 
or  have  their  seat  in  the  loose  sub-mucous  cellular 
tissue,  and  they  cause  a  greater  or  less  impediment 
to  the  functions  of  deglutition  and  respiration,  ac- 
cording to  their  size  and  position.  They  may  also 
affect  the  voice,  cause  regurgitation,  or  vomiting 
of  the  food,  irritating  cough,  and  even  push  the 
tongue  forward,  so  as  to  cause  it  to  project  from 
the  mouth.  These  growths,  which  arc  commonly 
pedunculated  and  narrow-stemmed,  may  be  in~ 
general  detected  by  drawing  the  tongue  well  for- 
ward, or  by  introducing  the  finger  into  the  throat. 
They  demand  removal  by  twisting,  division  with 
scissors,  strangulation  with  the  simple  ligature 
or  the  "  tumor  tourniquet,"  or  it  may  be  by  in- 
cising the  soft  palate,  or  even  by  excising  a  portion 
of  the  upper  jaw.  It  is  fortunately  seldom  neces- 
sary to  have  recourse  to  such  violent  measures  as 
0  0  2 
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the  two  last  mentioned  !  Excision  is  not  always 
safe,  nor  is  torsion  easy,  while  ligaturing,  and  leaving 
the  putrid  mass  in  the  throat,  is  very  objectionable. 
Yet  we  must  frequently,  to  save  life,  have  recourse 
to  one  or  other  of  these  methods,  according  as  they 
seem  best  adapted  to  the  case  in  hand. 

If  the  stem  appears  to  contain  large  vessels,  and 
excision  is  to  be  attempted,  a  double  ligature  should 
be  passed  through  the  pedicle,  and  it  should  be 
strangulated  in  two  portions  before  being  excised. 
(See  Polypus.)  If  there  is  fear  of  suffocation 
during  operation  on  these  growths  from  drawing 
them  forward,  or  from  their  effect  in  closing  the 
glottis,  laryngotomy  should  be  first  practised,  so  as 
to  obviate  that  source  of  danger. 

Foreign  bodies  in  tlie  Pharynx. — Small  and  sharp 
bodies,  such  as  needles,  pins,  bristles,  fish  bones, 
&c.,  are  apt  to  become  entangled  in  the  folds  of 
mucous  membrane  which  lie  at  the  sides  of  the 
pharynx,  and  pass  from  the  root  of  the  tongue  to 
the  epiglottis.  Such  bodies  cause  great  irritation, 
and  it  may  be  violent  inflammatory  action,  ulcera- 
tion, and  abscess,  and  may  even  cause  fatal  results 
by  piercing  the  great  vessels,  the  heart  or  lungs. 
Pain,  difficulty  of  swallowing,  spasm,  cough,  and, 
if  situated  near  the  glottis,  dyspnoea  also,  may  be 
thus  occasioned.  Such  bodies  can  be  frequently 
detected  by  placing  the  patient  in  a  good  light, 
and  inspecting  the  throat  both  before  and  during  a 
full  inspiration,  the  tongue  being  at  the  same  time 
well  depressed.  If  this  fail  to  discover  the  intruder, 
let  the  finger  be  carried,  regardless  of  the  retching, 
all  over  the  surfaces  at  the  back  of  the  throat  and 
into  all  the  sinuosities  at  the  root  of  the  tongue, 
and  when  the  foreign  body  is  found  let  it  be 
hooked  out,  if  possible,  with  the  nail.  If  its 
removal  cannot  be  accomplished  with  the  nail, 
a  pair  of  fine  curved  forceps  should  be  passed  over 
the  finger,  and  guided  by  it  so  as  to  fulfil  the 
object  sought.  If  we  cannot  discover  what  we  are 
in  search  of,  or  if  it  has  become  deeply  entangled 
so  as  to  be  too  difficult  to  withdraw  with  safety, 
then  it  is  on  the  whole  best  to  leave  it  alone  till  it 
becomes  loosened  by  ulcerative  action. 

Large  bodies,  such  as  masses  of  meat,  not  un- 
frequently  become  impacted  in  the  lower  part  of 
the  gullet,  and  if  not  removed  may  quickly  prove 
fatal  by  the  pressure  exercised  on  tlie  windpipe, 
or  by  the  spasm  their  presence  occasions.  The 
writer  has  during   last  year  made  two  post- 
mortem examinations  which  well  illustrate  the 
fatal  effects  which  may  follow  the  impaction  of 
such  foreign  bodies  in  the  pharynx,  and  their  being 
overlooked  by  the  surgeons  who  were  called  to  the 
case.    In  the  first  instance  the  patient  was  found 
by  the  police  lying,  at  night,  insensible  in  a  public 
passage.     He  was  conveyed  to  the  police-office, 
and,  as  he  smelt  strongly  of  alcohol,  he  was  sup- 
posed to  be  very  drunk.     He  was  breathing 
laboriously,  his  eyes  were  much  injected,  his  face 
purple,  and  his  pulse  almost  gone.    A  surgeon 
who  saw  him  introduced  the  tube  of  a  pump, 
emptied  the  stomach,  and  had  him  put  to  bed. 
He  thought,  with  the  others,  that  it  was  a  bad 
case  of  intoxication,  or  a  fit  of  apoplexy.  The 
man  lived  eight  hours.    On  inspecting  the  body, 
three-quarters    of  a  pound   of  beef-ham  was 
found    firmly  lodged  in  the  pharynx,  but  not 
wholly  closing  the  larynx.     It  was  mysterious 
how  the  tube  could  be  introduced  and  not  lead 
to  the  detection    of  the  foreign  body  or  the 


immediate  death  of  the  patient.  Information 
afterwards  received  renders  it  probable  that  this 
man,  who  had  been  drinking  freely  during  the 
evening,  but  who  when  last  spoken  to  (shortly 
before  being  found)  was  far  from  drunk,  had 
tried  to  bolt  the  ham,  under  the  popular  impres- 
sion, prevalent  in  Scotland,  that  it  would  have 
the  effect  of  mitigating  the  effects  of  the  liquor 
he  had  taken.     In  the  second  case,  referred  to 
above,  a  middle-aged  Irish  workman  went  into 
an  eating-house,  and  was  hastily  partaking  of  a 
plateful  of  soup  in  a  room  where  there  were 
several  other  persons  similarly  occupied.    He  sud- 
denly fell  down,  and  was  said  by  the  bystanders 
to  have  expired  after  a  few  convulsive  movements. 
It  was  immediately  concluded  by  the  ignorant 
people  present  that  the  man  had  been  poisoned 
by  the  soup,  and  the  authorities  were  called  upon 
to  investigate  the  case,  and  at  their  instance  the 
writer  made  a  post-mortem  examination  of  the 
body.    A  mass  of  gristle  which  had  been  in  the 
soup  was  found  entirely  closing  the  orifice  of 
the  larynx,  and  firmly  fixed  in  the  gullet.  A 
surgeon  who  was  called  immediately  on  the  man 
falling  down  declared  death  to  have  arisen  from 
heart  disease,  being  misled  by  the  account  given  by 
the  bystanders  as  to  the  suddenness  of  the  death. 

The  subject  of  foreign  bodies  impacted  in  the 
throat  is,  however,  fully  considered  under  the  head 
CEsoPHAGUS,  to  which  the  reader  is  referred. 

The  pharynx  is  occasionally  paralysed  in  cases 
of  general  palsy,  and  in  some  affections  and  in- 
juries of  the  brain  and  upper  portion  of  the  spinal 
cord.  Convulsive  constriction,  too,  is  met  with 
in  tetanus,  hydrophobia,  hysteria,  &c.,  and  violent 
local  inflammation,  or  irritation,  is  caused  by 
some  poisons,  as  arsenic,  and  by  some  affections 
and  injuries  of  the  nervous  centres.  The  treat- 
ment of  these  various  affections  will  include  that 
necessary  for  the  pharyngeal  complication. 

Wounds  of  the  Pharynx  demand  the  same  treat- 
ment as  is  detailed  in  the  section  on  wounds  of  the 
oesophagus.  They  are  occasionally  seen  in  attempts 
at  self-destruction,  murder,  and  in  war.  Wounds 
from  within  are  more  apt  to  occur  in  the  pharynx 
than  in  the  oesophagus,  for  obvious  reasons.  Pipe- 
stems,  pencils,  pens,  canes,  spoons,  &c.,  have 
been  by  accident  forced  into  the  posterior  or 
lateral  wall  of  the  pharynx,  and  have  sometimes 
caused  fatal  injury  by  wounding  some  of  the  great 
arteries.  Violent  inflammation,  ulceration,  and 
abscess  follow,  if  any  part  of  the  foreign  body  re- 
mains unextracted,  and  it  is  of  primary  importance 
that  the  surgeon  should  satisfy  himself  that  no 
portion  remains  so  inserted.  If  severe  haemorrhage 
follow  the  extraction  of  such  a  body,  and  cannot 
be  otherwise  suppressed,  the  common  carotid  of 
the  side  wounded  must  be  secured.  In  gunshot 
wounds  received  in  battle,  or  in  attempts  to  connnit 
suicide,  the  brain,  spinal  column,  or  great  vessels 
of  the  neck  are  very  apt  to  receive  fatal  injury.] 
Geo.  H.  B.  Macleod. 


PHIMO'SIS,  and  PARAPHIMO'SIS  (from 
(bL/xSa,,  to  constrict).  Often  written"  phymosis,  "  but 
the  derivation  will  show  that  the  former  spellmg 
is  correct.  A  phimosis  is  when  the  prepuce  can- 
not be  drawn  back,  so  as  to  uncover  the  glans 
penis.  A  paraphimosis  is  when  a  contracted  pre- 
puce has  been  drawn  back  behind  the  glans  penis, 
and  cannot  be  brought  forward  agam. 
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Phimosis  maybe  of  two  kinds,  accidental  ovcon- 
.icnital.  Both  the  accidental  phimosis  and  paraphimo- 
sis may  arise  from  a  thickening  of  the  cellular  tissue 
of  the  prepuce,  from  any  irritating  cause  capable 
of  producing  inflammation.  A  chancre  is  a  fre- 
quent cause ;  but  a  mere  inflammation  and  discharge 
from  the  glans  and  prepuce,  and  also  a  gonorrhoea, 
may  bring  on  these  affections.  The  inflammation 
often  runs  high,  and  is  frequently  of  the  erysipe- 
latous kind.  The  cellular  tissue  being  loose,  the 
tumefaction  is  considerable ;  and  the  end  of  the 
prepuce  being  a  depending  part,  the  serum  often 
lodges  in  it.  A  congenital  narrowness  of  the 
aperture  of  the  prepuce  is  very  common,  and  per- 
sons so  affected  have  a  natural  and  constant  phi- 
mosis. Such  a  state  of  parts  (says  Mr.  Hunter) 
is  often  attended  with  chancres,  and  it  produces 
great  inconvenience  during  the  treatment.  When 
there  is  considerable  diffused  inflammation,  a  dis- 
eased phimosis,  similar  to  the  natural  one,  un- 
avoidably follows;  and  whether  diseased  ornatural, 
it  may  produce  a  paraphimosis,  simply  by  the  pre- 
puce being  brought  back  upon  the  penis.  This 
tight  part,  then  acting  as  a  ligature  round  the 
body  of  the  penis,  behind  the  glans,  retards  the 
circulation  beyond  the  constriction,  so  as  to  pro- 
duce an  oedematous  inflammation  of  the  everted 
part  of  the  prepuce. 

When  the  prepuce  is  long,  phimosis  may  also 
arise  from  the  swelling  of  the  glans  penis,  produced 
by  sores  on  the  latter  part,  or  the  irritation  of  a 
severe  gonorrrhoea.  {Travers,  in  Surgical  Essays, 
part  i.  p.  132.) 

In  some  children,  the  natural  or  congenital 
phimosis  is  so  considerable,  that  the  urine  cannot 
pass  with  ease  ;  but  the  aperture  of  the  prepuce 
generally  becomes  larger  as  they  grow  older,  and 
the  bad  consequences  which  the  phimosis  might 
have  occasioned  in  disease  are  thus  avoided. 

In  certain  individuals  the  prepuce  sometimes 
contracts  without  any  visible  cause,  and  becomes 
so  narrow  as  to  hinder  the  water  from  escaping, 
even  after  it  has  passed  out  of  the  urethra  ;  con- 
sequently the  whole  cavity  of  the  prepuce  becomes 
filled  with  urine,  and  great  irritation  and  pain  may 
be  thus  occasioned. 

In  phimosis,  when  the  prepuce  swells  and  be- 
comes thickened,  more  and  more  of  the  skin  of  the 
penis  is  drawn  forwards  over  the  glans,  and  the 
latter  part  is  at  the  same  time  pushed  backwards. 
From  such  a  cause,  Mr.  Hunter  has  seen  the  pre- 
puce projecting  more  than  three  inches  beyond  the 
glans,  with  its  aperture  much  diminished, 

As  Mr.  Hunter  notices,  the  prepuce  often  be- 
comes in  some  degree  everted,  by  the  inner  skin 
yielding  more  than  the  outer,  and  the  part  seems 
to  have  a  kind  of  neck,  where  the  outer  skin  natu- 
rally terminates.  From  the  tightness  and  dis- 
tension of  the  parts,  the  prepuce  now  cannot  be 
drawn  back,  so  as  to  expose  any  sores  which  may 
be  situated  under  it.  This  state  is  frequently 
productive  of  bad  consequences,  especially  when 
chancres  are  situated  behind  the  glans  ;  for  the 
glans  being  between  the  orifice  of  the  prepuce  and 
the  sores,  the  matter  sometimes  cannot  get  a  pas- 
sage forward,  between  the  glans  and  prepuce,  and, 
consequently,  it  accumulates  behind  the  corona 
glandis,  so  as  to  form  a  kind  of  abscess,  which 
produces  ulceration  on  the  inside  of  the  prepuce. 
The  ulceration  thus  caused  may  perforate  the  pre- 
puce, and  the  glans,  protruding  through  the  opening. 


the  whole  prepuce  is  thrown  towards  the  opposite 
side,  and  the 'penis  seems  to  have  two  terminations. 
On  the  other  hand,  if  the  prepuce  is  loose  and  wide, 
and  is  either  accustomed  to  be  kept  back  in  its 
sound  state,  or  is  pulled  back  to  admit  of  the 
chancres  being  dressed,  and  is  allowed  to  remain 
in  this  situation  till  tumefaction  takes  place,  the 
phimosis  may  be  converted  into  a  paraphimosis. 
Also,  when  the  prepuce  is  pulled  forcibly  back, 
after  it  is  swelled,  it  is  then  brought  from  the 
state  of  a  phimosis  to  that  of  a  paraphimosis.  The 
latter  is  often  attended  with  worse  symptoms  than 
the  former,  especially  when  there  has  originally 
been  a  phimosis.  The  aperture  of  the  prepuce  is 
naturally  less  elastic  than  any  other  part  of  it; 
therefore,  when  it  is  pulled  back  upon  the  body  of 
the  penis,  that  part  is  grasped  tightly  by  the  con- 
tracted portion  of  the  prepuce.  Hence  there  will 
be,  in  a  short  time,  two  swellings  of  the  prepuce, 
one  close  behind  the  glans,  and  in  front  of  the 
constriction,  consisting  of  the  everted  portion  of 
the  prepuce ;  the  other  heliind  the  constriction.  The 
constriction  is  often  so  great  as  to  mterrupt  the  cir- 
culation beyond  it.  This  increases  the  swelling,  adds 
to  the  stricture,  and  ulceration  rapidly  sets  in  at  the 
constricted  part,  which  may  extend  to  a  consider- 
able depth  into  the  substance  of  the  penis.  In 
severe  cases,  mortification  of  the  prepuce  may  take 
place,  by  which  means  the  whole  diseased  part, 
together  with  the  stricture,  is  sometimes  removed, 
forming  a  natural  cure.  In  many  cases  the  skin  and 
prepuce  are  not  the  only  parts  affected;  adhesions, 
and  even  mortification,  may  also  take  place  in  the 
glans,  corpora  cavernosa,  &c.  (See  Hunter  on  the 
Venereal  Disease,  p.  221,  &c.) 

An  accidental  phimosis  should  always  be  pre- 
vented, if  possible;  and  therefore,  says  Mr.  Hunter, 
upon  the  least  sign  of  a  thickening  of  the  prepuce, 
which  is  known  by  its  being  retracted  with  diffi- 
culty and  pain,  the  patient  should  be  kept  quiet; 
if  in  bed,  so  much  the  better,  as,  in  a  horizontal 
position,  the  end  of  the  penis  will  not  be  so  de- 
pending. If  confinement  in  bed  cannot  be  complied, 
with,  the  end  of  the  penis  should  be  kept  up, 
though  this  can  hardly  be  done  when  the  patient 
is  walking  about.  The  object  of  this  plan  is  to 
keep  the  extravasated  fluids  from  gravitating  to 
the  prepuce. 

When  phimosis  is  recent,  and  attended  with 
swelling  of  the  glans  or  prepuce  from  inflamma- 
tion, tepid  water  or  milk  and  water  may  be  in- 
jected beneath  the  foreskin,  and  the  penis  may  be 
immersed,  three  or  four  times  a  day,  in  a  tepid  bath ; 
and  the  use  of  leeches,  which  I  think,  with  him  and 
other  writers  (see  Diet,  des  Sciences  Aicd.  t.  xlL 
p.  334),  should  never  be  put  exactly  on  the  swollen 
prepuce  itself.  As  the  inflammation  subsides,  in- 
jections of  weak  goulard,  or  the  solution  of  alum, 
or  liquor  calcis  and  calomel,  may  be  substituted. 
{Traverses  Surgical  Essai/s,  parti,  p.  138.)  Instead 
of  warm  applications,  some  practitioners  prefer 
cold;  audit  is  yet  an  unsettled  question  which  re- 
medies answer  best. 

When  there  are  sores,  as  they  cannot  be  dressed 
in  the  common  way,  injections  must  frequently 
be  thrown  under  the  prepuce,  or  the  operation  for 
phimosis  performed. 

When  matter  is  confined  under  the  prepuce, 
Mr.  Hunter  recommends  laying  the  prepuce  open, 
from  the  external  orifice  to  the  bottom,  where  the 
matter  lies;  as  in  a  sinus,  or  fistula.    However,  he 
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tliinka  the  performance  of  this  operation  for  the 
mere  purpose  of  applying  dressings  unnecessary, 
as  the  sores  may  be  washed  with  injections,  by 
means  of  a  syringe. 

[In  all  ordinary  cases  of  phimosis  with  concealed 
chancres  any  operation  for  the  phimosis  is  not 
only  unnecessary  but  in  the  highest  degree  in- 
jurious. The  cut  surface  is  immediately  ino- 
culated from  the  sores,  and  the  mischief  thereby 
greatly  increased.  By  attention  to  cleanliness, 
washing  away  the  discharge  with  injections  of 
cold  or  warm  water,  and  by  the  frequent  injection 
also  of  slightly  astringent  or  stimulating  lotions, 
such  as  the  Lotio  Plumbi  Diacet.,  or  the  Lotio 
Nigra,  the  inflammation  will  subside,  and  the 
sores  will  heal  in  due  course.  When  the  sores 
are  soundly  healed,  the  phimosis  often  disappears 
spontaneously,  and  no  operation  is  required.  It 
is  only  in  those  cases  where  there  is  persistent  con- 
traction of  the  preputial  orifice  after  the  healing  of 
the  sores  that  surgical  interference  should  be 
thought  of. 

r  On  the  other  hand,  there  are  cases  in  which  the 
division  of  the  prepuce  for  the  purpose  of  exposing 
concealed  sores  should  be  resorted  to  without 
delay.  These  are  cases  in  which  there  is  much 
swelling  aiid  redness,  with  acute  pain  in  the  part, 
and  a  dirty  sanious  discharge  from  under  the  pre- 
puce. When  these  symptoms  are  present,  there 
is  usually  sloughing  either  of  the  glans  or  of 
the  interior  of  the  prepuce,  to  prevent  the  spread- 
ing of  which  it  is  very  important  that  the 
diseased  parts  should  be  exposed,  and  proper 
dressings  applied  to  them.  Haemorrhage  from 
sores  beneath  the  prepuce  is  another  good  reason 
for  dividing  the  latter  ;  it  rarely  occurs,  perhaps 
never  to  any  serious  amount,  except  when  slough- 
ing is  present,  and  it  is  a  tolerably  sure  indication 
that  the  glans  penis  is  affected.  By  exposure  of 
the  bleeding  surface  to  the  air,  the  heemorrhage 
will  often  cease  ;  should  it  not  do  so,  it  can  without 
difficulty  be  arrested  by  the  application  of  ice,  or 
of  styptics  such  as  turpentine,  or  the  perchloride 
of  iron  solution.] 

The  common  operation  for  the  cure  of  phimosis 
consists  in  slitting  open  the  prepuce,  nearly  its  whole 
length,  in  the  direction  of  thepenis.  For  this  purpose 
a  director  is  first  to  be  introduced  under  it,  and  the 
division  is  then  to  be  made  with  a  curved  pointed 
bistoury,  from  within  outward.  This,  after  having 
been  introduced  along  the  groove,  as  far  back  as  the 
corona  glandis,  with  its  edge  turned  upwards,  is 
then  pushed  through  the  prepuce  over  the  corona, 
and  the  division  is  completed  by  the  surgeon  cut- 
ting forwards.  After  this,  some  surgeons  apply 
a  suture  on  each  side  for  the  purpose  of  prevent- 
ing the  skin  and  lining  of  the  prepuce  from 
becoming  separated  ;  while  others  dispense  with 
sutures  altogether.  As  the  skin  is  usually  divided 
further  than  the  mucous  membrane,  which  is  apt 
to  form  a  small  cul-de-sac  beyond  the  incision,  it 
should  be  divided  with  scissors.  If  the  frajuum 
reach  over  the  orifice  of  the  urethra,  it  also  should 
be  divided. 

[When  the  part  is  in  a  healthy  condition,  three 
or  four  sutures  may  be  used  with  advantage.  Im- 
mediate union  is  best  promoted  by  an  accurate 
adaptation  of  the  cut  edges.  But  when  there  are 
chancres,  sutures  had  better  be  dispensed  with,  as 
the  punctures  will  only  serve  as  additional  points 
for  inoculation.    Also,  when  there  is  much  inflam- 


mation or  sloughing,  sutures  are  useless;  imme- 
diate union  is  not  to  be  expected,  aud  they  will 
only  increase  the  irritation.] 

Many  surgeons  object  to  this  operation,  be- 
cause the  prepuce  continues  afterwards  in  a  very 
deformed  state  ;  and  they  perform  circumcision, 
or  amputation  of  the  prepuce  iu  the  following 
manner  : — The  prepuce  is  first  taken  hold  of  with 
a  pair  of  forceps,  as  much  of  the  part  being  left 
out  as  is  judged  necessary  to  be  removed.  The 
removal  is  then  accomplished  by  one  sweep  of 
the  knife,  which,  directed  by  the  blades  of  the 
forceps,  is  sure  of  making  the  incision  in  a 
straight  and  regular  manner.  A  fine  suture  is 
next  passed  through  the  edges  of  the  inner  and 
outer  portions  of  the  skin  of  the  prepuce,  so  as  to 
keep  them  together. 

[When  circumcision  is  performed  in  the  manner 
above  suggested,  it  will  be  found  that  the  circum- 
ference of  the  incisions  in  the  outer  and  inner  skin 
do  not  correspond  in  extent,  that  of  the  outer 
skin  being  very  much  larger  than  that  of  the 
inner.  The  outer  skin  will  readily  retract,  but  the 
inner  will  be  still  to  a  considerable  extent  phimosed. 
To  remedy  this  the  inner  skin  should  be  slit  up  in 
a  longitudinal  direction  as  far  as  the  corona  glandis; 
this  will  enable  it  to  be  everted,  and  stitched  to 
the  outer  skin,  which  should  be  done  by  five  or  six 
fine  sutures  of  silk  or  silver  wire.  The  appearance 
of  the  part  will  be  improved  if  the  angles  caused 
by  the  longitudinal  incision  in  the  mucous  mem- 
brane are  rounded  off  before  the  sutures  are  in- 
serted. 

Another  convenient  mode  of  performing  circum- 
cision, is  to  commence  by  slitting  up  the  prepuce 
longitudinally  as  far  as  the  corona,  and  then  to 
remove  the  lateral  portions  in  a  circular  direction 
with  the  knife  or  scissors.  The  edges  are  then 
brought  together  by  sutures  as  in  the  former  method. 
In  this  operation  more  of  the  inner  and  less  of  the 
outer  skin  is  removed  than  when  the  prepuce  is 
drawn  forwards  previous  to  its  removal  ;  the 
incisions  in  the  two  la3'ers  correspond  in  extent, 
and  there  is  no  necessity  for  a  longitudinal  divi- 
sion of  the  mucous  membrane  before  inserting  the 
sutures. 

In  cases  of  congenital  phimosis,  adhesions  are 
not  unfrequently  met  with  between  the  prepuce 
and  the  glans.  In  most  cases  these  will  give  wa)', 
and  by  the  employment  of  a  little  force  the  pre- 
puce can  be  peeled  off  the  glans,  but  where  this  is 
impracticable,  the  adhesions  must  be  sepmrated  bj' 
the  knife. 

After  the  operation,  lint  dipped  in  cold  water 
should  be  applied  to  the  penis,  the  patient  should 
be  kept  in  bed,  and  the  part  supported  against 
the  abdomen. 

By  careful  management  for  the  first  forty-eight 
hours  inflammation  and  swelling  may  in  most 
cases  be  prevented  and  immediate  union  secured. 
A  pill  containing  three  grains  of  camphor  and  one 
grain  of  opium  is  very  useful  at  night  to  prevent 
erections.  The  sutures  should  be  removed  on  the 
second  or  third  da}'.] 

Dr.  Ryan  recommended  a  plan  of  operating  for 
phimosis,  which  is  less  severe  than  the  conmion 
ones,  and  attended  with  no  mutilation.  It  con- 
sists in  drawing  back,  as  far  as  practicable,  the 
external  skin  of  the  prepuce,  and  then  msmuating 
a' director,  with  an  open  termination,  under  its 
internal  duplicature,  and  dividing  )t  with  a 
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curved  bistoury.  In  some  cases  I  have  no 
doubt  that  this  method  would  coiuplatoly  an- 
swer, and  enable  the  surgeon  to  throw  a  lotion 
under  the  prepuce,  and  even  to  uncover  the 
glans  sufficiently  to  bring  it  fairly  into  view. 
The  method  of  M.  J.  Cloquet  also  merits  notice  : 
it  consists  in  slitting  the  lower  portion  of  the  pre- 
puce upon  a  director,  in  a  line  parallel  with  the 
frzBuum.  When  this  latter  part  is  very  short  it  is 
to  be  divided  with  the  scissors.  The  longitudinal 
wound  thus  made  becomes  transverse  when  the 
prepuce  is  drawn  back  ;  and  scarcely  any  de- 
formity is  the  consequence.  This  method,  which 
is  advocated  by  Mr.  Wallace,  of  Dublin,  is  some- 
times practised  in  University  College  Hospital. 
In  performing  this  operation,  great  care  is  to  be 
taken  not  to  let  the  director  enter  the  urethra,  in- 
stead of  passing  by  the  side  of  the  frsenum ;  a  se- 
rious mistake,  which  is  alleged  to  have  really  hap- 
pened.   (See  Lidon  on  Pracl.  Surgery,  p.  479.) 

With  the  view  of  preventing  the  deformity  re- 
sulting from  the  angles  of  the  wound  occasioned 
by  slitting  up  the  superior  portion  of  the  prepuce 
longitudinally,  M.  Lisfranc  has  recommended  the 
mere  excision  of  a  semicircular  slice  from  the  an- 
terior and  dorsal  part  of  it,  by  means  of  a  pair 
of  laterally  curved  scissors;  and  of  repeating  this 
proceeding  if  the  first  excision  should  prove  in- 
sufficient. M.  Velpeau  approves  of  this  plan 
when  the  prepuce  is  long,  and  the  phimosis  is 
slight  ;  but,  under  other  circumstances,  when  a 
loss  of  substance  is  desirable,  he  prefers  the  re- 
moval of  a  triangular  piece  of  the  prepuce.  This 
practice  he  deems,  indeed,  positively  necessary  in 
operating  upon  a  phimosis  attended  with  chronic 
induration,  as  he  once  did  at  the  hospital  St.  An- 
toine,  in  which  example  the  whole  of  the  lining 
of  the  prepuce  was  transformed  into  a  fibro-car- 
tilaginous  sac.  (See  Nouv.  Elirn.  de  Med.  Op. 
t.  iii.  p.  557.) 

In  nine  cases  out  of  twelve  in  which  the  ex- 
perienced Mr.  Hey  had  occasion  to  amputate  the 
penis  for  cancerous  disease,  the  patients  were  also 
affected  with  a  natural  phimosis.  {Pract.  Obs.  in 
Surgery.)  M.  Roux  has  noticed  the  same  thing 
in  three  similar  examples;  and,  as  he  conceives 
that  phimosis  may  be  conducive  to  carcinoma  of 
the  penis,  he  thinks  that  it  should  always  be 
remedied  in  time.  {Farallkle  de  la  Chir.  Angloise, 
p.  30e.  Also  Travers,  in  Med.  Chir.  Trans,  vol. 
xvii.)    See  Penis,  Cancer  op. 

Treatment  op  Paraphimosis. 
The  removal  of  the  stricture  in  this  case  should  al- 
ways be  effected  whenever  its  continuation  threatens 
to  produce  a  mortification  in  the  parts,  between 
the  stricture  and  the  glans.  The  reduction  of  a 
paraphimosis  may  be  effected  in  most  cases,  and 
especially  when  recent,  by  compressing  with  the 
fingers  all  the  blood  out  of  the  swelled  glans,  so  as 
to  render  this  part  sufficiently  small  to  allow  the 
constricting  prepuce  to  bo  brought  forward  over  it. 

[The  best  way  to  do  this  is  to  draw  the  prepuce 
forwards  with  the  fingers,  and  at  the  same  time  to 
use  the  thumbs  to  compress  the  gUiiis  and  press  it 
backwards.]  In  a  former  edition  of  this  work,  as 
Mr,  Dunn  of  Scarborough  has  reminded  me,  the 
power  of  cold  applications,  in  promoting  the  reduc- 
tion of  the  glans,  should  have  been  mentioned. 
This  method  should  always  be  put  in  practice 
before  the  reduction  by  compression  is  attempted, 


as  a  preliminary  measure,  which  sometimes  suc- 
ceeds of  itself,  and  renders  unnecessary  any  pain- 
ful handling  of  the  parts.  When  the  reduction 
cannot  be  accomplished  by  these  means  it  becomes 
necessary  to  divide  the  stricture;  but  from  the 
great  success  which  I  have  seen  attend  the  first 
mode,  I  should  not  conceive  the  second  one  to  be 
so  frequently  necessary  as  Mr.  Hunter  seems  to 
lay  down.  This  operation  is  always  troublesome 
to  accomplish,  because  the  swelling  on  each  side  of 
the  stricture  covers  or  closes  the  tight  part,  which 
cannot  be  got  at  without  difficulty.  The  directions 
given  by  Mr.  Hunter  for  its  performance  are  the 
best :  he  advises  the  surgeon  to  separate  the  two 
swellings  as  much  as  possible,  where  he  means  to 
cut,  so  as  to  expose  the  constricted  part  ;  then  to 
take  a  curved  and  sharp-pointed  bistoury,  and  to 
pass  it  under  the  constriction  and  divide  it. 

[Instead  of  passing  a  curved  knife  under  the  con- 
stricted skin,  it  will,  we  think,  be  found  more 
convenient  to  use  a  straight  sharp-pointed  knife 
and  to  cut  from  without  inwards.  Having  sepa- 
rated the  two  swellings  as  far  as  possible,  the  skin 
at  the  bottom  of  the  groove  between  them  should 
be  divided  in  a  forward  and  backward  direction  to 
a  sufficient  extent  to  relieve  the  stricture.  The 
tension  being  relieved,  the  edges  of  the  incision 
gape  widely  apart,  making  it  appear  transverse 
instead  of  longitudinal  in  its  direction.  When 
the  stricture  is  very  tight  it  is  sometimes  advisable 
to  divide  it  at  more  than  one  point.  One  incision 
may  then  be  made  in  the  centre  and  one  on  each 
side  of  the  penis.] 

The  prepuce  may  now  be  brought  forward, 
unless  it  be  thought  more  convenient,  for  the  pur- 
pose of  dressing  the  chancres,  to  let  it  remain  in 
its  present  situation.  (See  Hunter  on  the  Venereal 
Disease,  pp.  238,  239.)  In  recent  cases,  the  reduc- 
tion is  then  easily  accomplished  ;  in  others,  it  will 
follow  gradually  under  the  use  of  cold  or  warm 
applications  and  antiphlogistic  treatment  ;  but,  as 
the  stricture  has  ceased,  the  dangers  from  that 
cause  are  obviated. 

[After  the  stricture  has  been  divided,  it  is  never 
advisable  to  use  any  force  to  reduce  the  paraphi- 
mosis. The  inflammatory  effusion  renders  the 
prepuce  very  rigid  and  resisting,  whereas  the 
cause  of  mischief  having  been  removed,  the  inflam- 
mation speedily  subsides,  and  the  prepuce  will 
return  spontaneously  to  its  natural  position.] 

The  original  disease  producing  phimosis  and 
paraphimosis  must  always  be  attended  to,  according 
to  the  nature  of  the  affection  of  which  these  are 
only  effects. 

One  of  the  most  interesting  of  the  old  writers  on 
Phimosis  and  Parnphimosis,  is  J.  L.  Petit,  Traitd 
des  Mai.  Chir.  t.  ii.  Consult  also  .7.  Hunter,  On  the 
Venereal  Disease.  Sabaticr,  Mddecine  Op^ratoire, 
t.  iii.  8vo.  Paris,  1810.  Travers,  in  Surgicul  Essays, 
part  1.  8vo.  Lond.  1818.  There  is  a  valuable  chapter 
on  this  subject  in  Richtcr's  Anfangsgr.  der  Wundarzn. 
b.  vi.  Also,  ii.  Liston,  On  Practical  Surgery,  p.  477. 
8vo.  Lond.  1837. 

PHLEBITIS  (from  ipx^,  a  vein).  Inflamma- 
tion of  a  vein.    (See  Veins.) 

PHLEBOTOMY  (from  <p\^,  a  vein;  and 
refxvoi,  to  cut).  Tlie  operation  of  opening  a  vein 
for  the  purpose  of  taking  away  blood.  (See  Vene- 
section.) 

PHLEGMASIA  DOLENS.  A  swelling  of 
the  lower  extremities,  the  consequence  of  crural 


'^^'^  PilLEGMAS] 
phlebitis.  It  is  mostly  seen  in  puerperal  women, 
but  sometimes  in  other  women  who  have  not  been 
pregnant  ;  and  now  and  then  in  tlie  male  sex.  I 
have  had  two  male  patients  of  this  kind  :  one  of 
them  was  a  soldier,  in  a  military  hospital  at 
Cambray,  during  the  war  ;  the  other  was  a  man 
who  died  in  the  Queen's  Bench  Infirmary.  In 
the  post-mortem  examination,  the  external  iliac 
and  other  veins  were  found  completely  obstructed. 
Dr.  Davis,  of  University  College,  was  the  first 
who  proved,  by  dissection,  that  phlegmasia  dolens 
depended  on  inflammation  of  the  iliac  and  femo- 
ral veins.  (See  Med.  Chir.  Trans.  yo\.  xii.  1823.) 
One  of  his  cases  occurred  in  1817,  considerably 
prior  to  the  examples  recorded  by  M.  Bouillaud 
in  1823.  The  latter  states,  however,  that  Chaus- 
sier  and  Meckel  had  related  still  earlier  instances 
of  phlegmasia  dolens  in  puerperal  women,  where 
the  crural  veins  had  been  found  inflamed  and  ob- 
structed.   (See  Archiv.  de  Med.  t.  ii.  Jany.  1823.) 

[»^aj-(/a?!osis,Dioscorides;  Depot laiteux,  CEdema 
lacteum,  Puzos  ;  Infiltrations  laiteuses  des  extre- 
mit&s  infirieures.  Phlegmasia  lactea,  Levret;  Wliite 
leg ;  Weisse  Sclienkelgeschwulst  der  Wochnerinnen; 
Phlegmasia  alha  dolens  pu«rperarum,  Charles 
White,  1784. 

The  disease  was  recognised  clinically  by  Sy- 
denham, Mauriceau,  Puzos,  Levret,  Deleurye,  and 
Morgagni.  The  clinical  description  of  Puzos 
leaves  little  to  be  desired.  He  it  was,  indeed,  who 
most  strenuously  supported  the  theory  of  lacteal 
metastasis,  regarding  the  disease  as  depending 
upon  deposits  of  milk  in  the  vessels  or  pelvic 
cellular  tissue.  Nor  is  this  theory  to  be  altogether 
condemned.  Certainly  it  is  not  true  that  milk,  as 
milk,  is  carried  to  the  crural  veins,  and  coagulates 
there.  But  clinical  observation  shows  that  if  the 
lacteal  secretion  be  disturbed  in  the  early  stage  (as 
by  cold,  emotion,  or  other  causes),  the  blood  receives 
or  retains  matters  that  ought  to  be  eliminated;  and 
these  matters  being  of  an  irritating  kind,  cause  the 
blood  to  coagulate  in  those  vessels  where  there  is 
a  predisposition  to  this  process  from  the  circulation 
being  obstructed. 

Puzos,  again,  has  the  merit  of  having  signalised 
the  close  relation  between  cases  of  ordinary  phleg- 
masia dolens  and  cases  of  puerperal  pelvic  cellulitis. 
This  relation  appears  to  have  been  latterly  lost 
sight  of.  The  milk-deposit  theory  was  contested  by 
White,  who  proposed  the  designation  now  in  vogue. 
He  ascribed  the  disease  to  engorgement  of  the 
lymphatics,  the  result  of  injury  during  labour. 
Trye  adopted  this  view,  with  some  modifications. 
Hull  attributed  the  disease  to  an  inflammatory 
afl'ection  in  the  muscles,  cellular  tissue,  and  inferior 
surface  of  the  skin,  communicated  in  some  cases 
to  the  large  bloodvessels,  nerves,  and  lymphatics. 
No  considerable  step  was  taken  until  D.  Davis 
brought  forward  cases  and  dissections  to  show  that 
the  essential  cause  consisted  in  inflammation  of 
the  pelvic  and  crural  veins.  He  was  followed  by 
Robert  Lee,  who  cited  numerous  cases  and  dissec- 
tions in  support  of  the  theory  of  phlebitis.  He 
contended  that  the  disease  begins  in  the  pelvic 
veins  in  the  uterine  branches,  and  thence  extends 
to  the  iliacs  and  femoral.  When  the  doctrine  of 
primary  phlebitis  was  shaken,  when  numerous  ex- 
periments had  shown  that  the  phenomena  con- 
sidered to  be  due  to  inflammation  of  the  veins, 
were  in  reality  the  results  of  changes  in  the  blood 
and  not  of  the  vessels,  the  doctrine  of  thrombosis, 
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or  clotting,  came  into  prominence.  F.  W.  Mac- 
kenzie endeavoured  to  show,  by  the  concurrent 
evidence  of  clinical  observations  and  experiments, 
that  obstruction  of  the  veins  might  arise  from  the 
clotting  of  the  blood,  which  was  caused  by  the 
entry  into  the  circulation  of  irritating  matter.  Ex- 
periments by  Henry  Lee  and  others  had  proved 
the  same  thing.  But  Tilbury  Fox,  admitting  this 
fact,  pointed  out  that  venous  thrombosis  was  in- 
sufficient to  account  for  the  phenomena  of  phleg- 
masia dolens.  To  this  modern  theory  he  linked 
the  antecedent  theory  of  lyrnphatic  obstruction, 
contending  that  both  were  necessary  to  bring  out 
the  characteristic  symptoms  of  the  disease.  Vein- 
thrombosis  will  cause  osdema.  But  cedema  is  not 
phlegmasia  dolens.  In  ce  lema  there  is  effusion  of 
serosity,  possessed  of  little  coagulable  power,  in 
the  cellular  tissue.  In  phlegmasia  dolens,  the  lym- 
phatics being  also  obstructed,  the  serosity  cannot 
be  absorbed  ;  the  swelling  begins  above,  extend- 
ing downwards  in  the  limb  ;  if  punctured,  very 
little  oozes  out,  the  serosity  has  gelatinised  ;  the 
limb  does  not  pit  on  pressure. 

T.  Fox  insisted  also  that  obstruction  might  be 
due  simply  to  extrinsic  pressure,  as  by  a  tumor; 
this  would  produce  a  mild  form  of  the  disease. 
But  obstruction  may  be  due  to  the  entry  of  virus- 
matter  into  the  vessels — veins  and  lymphatics- 
causing  thrombosis,  and  a  severer  form  of  disease. 
It  is  difficult  to  illustrate  by  dissection  all  the 
anatomical  conditions  associated  with  the  different 
varieties  of  the  disease.  It  is  not  often  fatal;  and 
it  is  a  priori  probable  that  in  the  fatal  cases, 
changes  not  essential  to  the  production  of  the  sim- 
ple disease  are  superadded. 

R.  Lee  found  the  branches  and  trunk  of  the 
left  iliac  vein  filled  with  purulent  fluid ;  the  coats  of 
the  common,  external, and  femoral  veins  thickened, 
and  filled  with  soft  coagula  of  lymph  and  pus;  the 
vena  cava,  to  about  two  inches  below  the  hepatic 
veins,  blocked  with  lymph;  and  several  glands  in 
the  vicinity  of  the  vena  cava  and  iliac  veins  in  a 
state  of  suppuration.  Wm.  Lawrence  (D.  Davis) 
found  the  inguinal  glands  a  little  enlarged,  not  in- 
flamed; the  femoral  vein  from  the  ham  upwards, 
the  common  and  external  iliac  veins,  filled  with 
clot  like  that  of  an  aneurismal  sac;  the  uterus  con- 
tracted, and  its  appendages  and  bloodvessels  nor- 
mal. 

Cruveilhier  and  Ramsbotham  noticed  the  implica- 
tions of  the  glands.  Similar  observations  are  now 
numerous.  During  life  also  there  is  abundant  evi- 
dence that  the  veins  are  obstructed  bj'  clot.  The 
femoral  veins  can  be  felt  like  knotted  cords;  and 
the  accompanying  lymphatics  are  felt  hard,  en- 
larged, tender;  and  these  conditions  gradually  dis- 
appear as  the  swelling  of  the  legs  subsides.  When 
the  swelling  begins  to  subside,  an  attempt  at  the 
establishment  of  a  collateral  circulation  is  made. 
The  superficial  veins  of  the  leg,  thigh,  and  abdomen 
enlarge.  The  skin  itself  is  thickened ;  the  under- 
lying tissue  is  hardened,  dense.  In  some  cases 
diffuse  cellulitis  and  even  suppuration  takes  place. 
But  this  appears  to  be  an  epiphenomenon,  or  due  to 
some  iissociated  complication.  Hull,  Trye,  Davis, 
Mackenzie,  all  call  attention  to  the  antecedence  of 
fever.  And,  certainly,  there  must  be  something  enter- 
ing the  blood-  and  lymph-vessels  capable  of  causing 
bloud  and  lymph  to  coagulate.  Pressure  clearly 
acts  only  in  e.xceptional  cases.  The  exciting  causes 
are  well  stated  by  Hull ; — contusions  or  violent 
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exertions  of  the  lower  abdominal  and  other  muscles, 
inserted  in  the  pelvis  or  thighs  and  cellular  tissue; 
cold  and  moisture;  suppression  of  lochia  and  milk; 
errors  of  diet;  standing  or  walking  too  much  before 
the  vessels  and  other  structures  have  recovered. 
To  these  might  be  added  emotion,  the  influence 
of  which  in  causing  thrombosis  the  writer  has  fre- 
quently observed.  It  has  been  further  advanced, 
that  a  predisposing  cause  must  exist  in  a  greater 
coaguUibility  of  the  blood,  the  result  of  pregnancy 
and  labour.  Humphrey  regarded  this  condition 
as  the  essential  one.  Vein-thrombosis  appears  to 
occur  spontaneously  in  certain  states  of  blood- 
degradation.  Certainly,  flooding  during  labour  is 
favourable  to  thrombosis. 

The  occurrence  of  the  afi"ection  in  persons  suffer- 
ing from  phthisis  is  especially  instructive,  because  it 
proves  that  local  conditions — as  inflammation,  pres- 
sure or  extension  of  clotting — in  the  uterine  or  pelvic 
veins,  arc  not  necessary  to  its  production.  Cases 
of  phlegmasia  dolens  arising  in  tubercular  subjects 
are  related  by  Bouillaud  (De  V Ohlitiration  des 
Veines,  et  de  son  Influence  sur  la  Formation  des  Hy- 
dropisies  partielles,  Archives  de  Med.),  by  Velpeau 
{Arch,  de  Mid),  by  Cursham  {Med.  Chir.  Trans. 
1860) ;  by  G.  M.  Humphry,  1859,  after  dysentery. 
Phlegmasia  dolens  in  connection  with  cancer  of 
the  uterus  has  been  described  by  Willan,  Gird- 
wood,  R.  Lee  {Med,  Chir.  Trans.  1829),  and 
many  others.  A  woman  lately  died  in  St. 
Thomas's  Hospital,  under  the  writer's  care,  with 
phlegmasia  dolens  supervening  on  cancer  of  the 
uterus. 

Virchow,  indeed,  describes  puerperal  thromboses 
as  occurring  in  the  venous  system  primarily  or 
secondarily.  The  primary,  he  says,  form  as  con- 
tinuations from  the  placental  cicatrix,  or  as  thrombi 
from  compression,  dilatation,  or  septic  infection ;  from 
dilatation,  thrombi  form  in  the  pampiniform  plexus 
and  utero- vaginal  plexus,  which,  being  much  dis- 
tended during  gestation,  unless  active  contraction 
in  them  follow  labour,  permit  the  blood  to  stagnate 
and  clot.  Possibly  clotting  may  take  place  in  a 
similar  manner,  and  concurrently,  in  the  lymphatic 
vessels.  But  it  seems  difficult,  from  what  has  been 
said  as  to  the  exciting  causes  and  early  or  pre- 
monitory symptoms,  to  be  satisfied  that  simple  clot- 
ting, from  pressure  or  stagnation,  is  a  common  cause 
of  phlegmasia  dolens.  The  rapid  supervention  of 
tenderness  and  enlargement  of  the  lymphatic  glands 
clearly  points  to  the  fact  that  some  irritating  mat- 
ter has  been  admitted.  It  is  the  function  of  the 
glands  to  arrest  the  onward  progress  of  irritating 
matters  into  the  circulation.  In  the  endeavour  to 
discharge  this  function,  if  the  offending  matter  is 
very  virulent,  or  comes  flowing  in  continuously,  the 
glands  become  inflamed.  Just  as  occurs  when  the 
inguinal  glands  are  infected  by  chancre  or  gonor- 
rhoja,  and  inflammation  sets  in,  and  suppuration  in 
the  surrounding  cellular  tissue;  so  in  labour,  when 
septic  matter  is  taken  up  by  the  uterine  lymphatics, 
the  associated  pelvic  glands  inflame,  and  the  sur- 
rounding cellular  tissue  may  suppurate.  This  is 
one  form  (perhaps  the  most  frequent)  of  puerperal 
pelvic  cellulitis.  If  only  the  veins  and  lymphatics 
within  the  broad  ligaments  are  affected  with  throm- 
bosis, there  will  be  no  swelling  of  the  leg.  But  if, 
from  greater  virulence  or  more  continuous  supply 
of  the  offending  matter,  the  clotting  extends  to  the 
external  iliac  and  femoral  veins  and  lymphatics, 
then  will  the  leg  swell,  and  the  typical  phlegmasia 


dolens  will  be  manifested.  This  thrombosis  is  a 
means  of  segregating  or  closing  the  door  against 
the  entry  of  septic  matter  into  the  circulation. 
The  writer  has  designated  this  "  thrombotic  puer- 
peral fever"  {Lancet,  18G5).  It  is  eminently 
a  conservative  process.  The  occurrence,  then,  of 
pelvic  cellulitis  or  of  phlegmasia  dolens  must  be 
regarded  as  salutary.  It  promises  and  often  en- 
sures safety.  It  indicates  one  of  two  things,  or 
both:  either  a  moderate  quantity  or  virulence  of 
assailing  septic  matter,  or  soundness  in  the  blood 
capable  of  repelling  the  assault.  On  the  other 
hand,  if  the  virus  be  intense  and  abundant,  the 
blood  poor  in  quality,  and  the  circulating  system 
athirst  from  the  drain  of  flooding,  absorption  will 
be  active;  a  feeble  attempt  to  arrest  the  onward 
course  of  the  veins  by  clotting  may  be  made,  but 
the  imperfect  barriers  will  be  broken  through,  and 
the  septicaemic  form  of  puerperal  fever  will  be  de- 
veloped. This  explains  both  the  occasional  associa- 
tion of  phlegmasia  dolens  with  puerperal  fever, 
and  the  etiological  alliance  of  the  two  diseases. 
There  is  this  pathological  difference  between  the 
surviving  and  fatal  cases.  In  the  first,  thrombosis 
does  not  extend  higher  than  the  external  iliac  vein; 
in  the  second,  it  extends  along  the  common  iliac 
and  even  into  the  vena  cava,  causing  such  hin- 
drance to  the  circulation  as  in  itself  to  endanger  life. 
In  some  cases  of  this  class,  remote  complications 
arise.  The  virus  penetrates  to  every  part  of  the 
system,  producing  pneumonia,  pleurisy,  diffuse  cel- 
lular inflammation  (resembling  erysipelas)  in  the 
upper  or  lower  extremities;  inflammation  of  the 
joints,  as  the  sterno-clavicular,  shoulder,  elbow, 
wrist,  and  knee;  the  kidneys,  spleen,  liver,  present 
points  of  capillary  inflammation.  Sometimes  the 
eyeball  is  disorganised.  (Marshall  Hall,  Med. 
Chir.  Trans,  vol.  xiii.)  All  the  conditions  asso- 
ciated with  "  pysemia  "  are  present. 

.  In  connection  with  this  subject,  it  is  desirable 
not  to  pass  over  the  kindred  affection  of  arterial 
thrombosis.  This  accident  is  not  unfrequent  dur- 
ing pregnancy  and  childbed.  It  is  more  grave  than 
vein-thrombosis.  The  clotting  of  blood  in  the  arteries 
of  the  leg  in  senile  gangrene  has  long  been  known. 
In  this  and  other  conditions,  this  clotting  was 
ascribed  to  arteritis.  But  arteritis,  like  phlebitis, 
is  put  aside.  In  one  class  of  cases,  at  a  period 
more  or  less  closely  approaching  delivery,  a  woman 
is  seized  with  fainting,  intense  pain  in  one  or  more 
limbs,  followed  by  swelling,  arrest  of  pulsation,  loss 
of  heat,  gangrene  in  the  limb,  and  generally  death. 
The  arteries  of  the  limb  affected  are  found  ob- 
structed by  clots.  In  another  class  of  cases,  sud- 
den faintness,  irregular  action  of  the  heart,  dis- 
tressed breathing,  quickly  increasing  collapse,  and 
death  (sometimes  sudden)  are  observed.  Here  the 
pulmonic  circulation  is  almost  exclusively  con- 
cerned; clot-obstructions  are  found  in  the  right 
heart  and  pulmonary  arteries.  The  clotting  may  be 
primary  or  secondary.  Thrombosis  may  occur  in 
loco,  as  in  a  case  reliited  by  the  writer  as  the 
effect  of  violent  emotion  ;  or  it  may  be  secondary, 
forming  upon  and  around  an  embolus  or  fragment 
of  clot  or  vegetation  washed  into  the  artery  from 
a  distant  part,  as  from  the  valves  of  the  heart. 

The  Symptoms  ajid  Course  of  Phlegmasia  Dolens. — 
Some  have  been  pointed  out.  The  first  appearance 
may  be  from  one  to  thirty  days  after  labour.  The 
most  frequent  period  is  from  eight  to  twelve  days — ' 
that  is,  within  the  period  of  liability  to  blood-infec- 
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tion.  It  is  said  to  be  more  frequent  after  first  labours, 
and  (Davis,  White)  not  likely  to  recur  in  the 
same  patient.  The  vvriter'a  experience,  however, 
is  at  variance  with  both  these  propositions.  The 
disease  is  generally  ushered  in  by  shivering,  de- 
pression, irregular  (sometimes  intermittent)  action 
of  the  heart,  then  fever,  then  stiffness  and  pain  in 
the  groin,  and,  if  pressure  be  made,  pain  is  brought 
out  in  the  pelvic  and  iliac  region  ;  quickly  the  pain 
extends  down  the  course  of  the  femoral  vein.  Soon 
(not  later  than  the  following  day)  swelling  is 
apparent  in  the  thigh,  the  leg,  and  foot.  White 
says  the  pathognomonic  symptom  is  a  swelling  of 
the  whole  labium  pudendi  on  the  same  side  only 
as  that  on  which  the  tense,  shining,  white  swelling 
of  the  leg  exists.  Tenderness  and  hardness  are 
now  felt — sometimes  at  the  onset — in  the  calf,  the 
vense  comites,  and  Ij^mphatics  here  being  involved. 
Which  is  the  antecedent — the  febrile  movement, 
or  the  thrombosis  ?  They  are  almost  simultaneous, 
but  it  seems  certain  that  the  sudden  commotion  in 
the  circulation  caused  by  the  clotting  is  enough  to 
excite  the  slight  febrile  movement  commonly 
observed.  Thus  the  writer  has  observed  a  suc- 
cession of  secondary  thromboses  attacking  the 
smaller  veins,  the  superficial  branches  of  the 
saphena,  some  days  after  the  closure  of  the  femoral, 
each  attack  being  manifested  by  pain  and  har- 
dening of  the  vein  into  a  cord,  and  renewed  febrile 
movement.  The  oedema  increases  rapidly  but 
gradually  during  the  next  three  to  eight  days. 
The  limb  is  tense,  shining,  white  ;  it  scarcely  pits 
on  pressure.  -  The  pain  does  not  always  continue, 
except  when  the  limb  is  so  placed  as  to  put  the 
vessels  on  the  stretch.  The  swelling  subsides 
gradually,  taking  usually  from  twenty  to  thirty  or 
even  forty  days  to  disappear.  During  all  this 
time,  the  affected  veins  will  be  felt  like  knotted 
cords  ;  and  here  and  there  the  superficial  veins 
•will  remain  dilated — varicose. 

The  lochia  and  the  milk  are  not  commonly  sup- 
pressed in  the  simple  cases  of  thrombotic  puer- 
peral fever.  Many  patients  continue  to  suckle 
throughout.  In  some  the  milk  is  only  partially 
suppressed  for  a  few  days.  This  circumstance  is 
enough  to  show  that  there  is  no  serious  toxsemiii. 
The  exquisite  sensibility  of  the  early  stage  is 
succeeded  by  impairment  of  sensation  and  of 
motion  in  the  limb.  The  intermuscular  cellular 
tissue,  and  the  tissue  in  which  the  peripheral 
nervous  fibrillee  are  distributed,  are  clogged  and 
compressed  by  the  gelatinous  serous  effusion, 
Hence  the  limb  is  paralysed.  Not  uncommonly 
one  leg  is  affected  after  the  other.  To  range  the 
limbs  in  the  order  of  liability,  they  would  stand 
thus  :  left  leg,  right  leg,  arms.  The  greater 
liability  of  the  left  leg  is  supposed  to  be  explained 
by  the  greater  frequency  of  the  placental  attach- 
ment on  the  left  side  of  the  uterus;  by  the  more 
frequent  left  decubitus  ;  by  the  more  frequent  left 
occipital  presentation  entailing  greater  injury  to 
the  uterine  veins  on  the  left  side  (  Velpeau).  After 
a  time  the  lymphatic  and  venous  channels  are 
gradually  restored.  The  swelling  "will  sometimes 
rapidly  subside.  But  some  loss  of  power  in  the 
limb,  and  a  disposition  to  venectasis,  will  remain 
for  some  time.  There  is  no  doubt  that  in  most  cases 
the  thrombi  break  down  and  disappear.  The  fibrin 
disintegrates  by  conversion  into  molecular  fat,  form- 
ing a  pus-looking  fluid  called  by  Virchow  "  physio- 
logical milk."   Gulliver  long  before  had  described 


the  process.  This  fluid  is  generally  harmless,  and 
can  be  disposed  of  by  the  circulating  and  excretorj' 
organs.  But  there  is  some  risk  of  embolia — i.  e., 
of  imperfectly  liquefied  fragments  of  clot  being 
carried  into  the  blood,  and  becoming  the  foci  of 
thrombi  in  the  pulmonary  arteries.  Occasionally 
the  veins  become  permanently  obliterated,  an  ef- 
fective collateral  circulation  being  established  by 
the  development  of  superficial  veins. 

The  treatment  should  be  regarded  from  proph}'- 
lactic,  curative,  and  reparative  points  of  view.  The 
labour  should  be  conducted  with  the  least  possible 
violence.  Flooding  should  be  carefully  guarded 
against.  Above  all,  vigilance  is  required  lest  any 
check  should  be  encountered  by  the  secreting  appa- 
ratus— to  take  a  light  but  nutritious  diet,  to  avoid 
any  mental  perturbation.  At  the  onset,  a  dozen 
leeches  may  be  usefully  applied  to  the  groin.  The 
limb  should  be  wrapped  up  in  cotton-wool  sur- 
rounded by  oilsilk.  This  maintains  uniform  tem- 
perature, and  promotes  exhalation.  The  limb 
should  be  slightly  raised  from  the  heel,  and 
rotated  inwards  so  as  to  relax  the  femoral  vessels. 
Rubbing  should  be  avoided,  especially  in  the  early 
stage.  When  the  swelling  has  subsided,  rubbing 
with  soap-liniment,  or  oil  may  be  serviceable  in 
promoting  the  return  of  muscular  power,  but  there 
is  some  danger  lest  embolia  be  caused  by  breaking 
up  the  softening  clots.  Flannel  rollers  are  useful, 
and  commonly,  when  the  erect  posture  is  resumed, 
elastic  stockings,  to  support  the  distended  vessels 
and  weakened  skin,  are  desirable. 

In  the  early  febrile  stage,  salines  with  opiate 
sedatives  '  constitute  the  best  internal  remedies. 
Davis  spoke  highly  of  digitalis  and  blue-pill. 

At  a  later  stage,  mineral  acids  are  uselul — bark, 
then  iron.  The  diet  should  be  generous,  and  in- 
clude wine.  The  state  of  the  limb  should  be 
watched  for  some  time  after  apparent  recover)'. 
Some  degree  of  venectasis  often  persists.  The 
parts  so  affected  are  liable,  long  after  convalescence, 
to  become  the  seat  of  secondary  or  tertiar)'  throm- 
bosis. Some  of  the  phenomena  of  phlegmasia 
dolens  may  be  reproduced.  Inflammation  (some- 
times erysipelatoi'd)  springs  up  around  the  knotted 
and  thrombosed  veins.  Sloughing  may  take  place 
over  the  seat  of  the  obstructed  vessel,  and  a  deep 
indolent  ulcer  is  formed.  A  process,  strictly  of 
necrosis,  has  occimed  as  the  consequence  of  ar- 
rested circulation  and  nutrition  in  the  part.] 

R.  Barnes,  M.D. 
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PHLEGMON  (from  (/)\^7«,  to  burn).  Healthy 
inflammation.    (See  Inflammation.) 

PHLOGOSIS  (from  <t>\oy6a>,  to  inflame).  In- 
ilainmation. 

PHTUIRIASIS.  The  presence  of  crab-lice 
among  the  eyebrows  and  eyelaslies.  The  crab- 
louse  (Phthirius).  Its  pear-shaped  eggs  arc 
attaclied  to  the  hair,  close  to  the  skin,  by  means 
of  a  transparent  cement.  A  lid  found  at  the 
broad  end  of  the  shell  of  the  egg,  falls  off  on  com- 
pletion of  the  growth  of  the  foetus.  The  lice  and 
their  eggs,  when  present  in  large  numbers,  give 
rise  to  an  appearance  as  if  the  eyelashes  were 
covered  with  yellowish  grey  and  brown  crusts,  as 
observed  in  Tinea.  These  crusts,  on  close  inspec- 
tion, present  a  marked  beaded  form,  and  when 
pressed  between  the  nails,  burst  suddenly. 

Treatment. — The  daily  application  of  the  un- 
guentum  hydrargyri  nitratis  mitius,  or  of  a  solution 
of  the  hydrarg.  Jbichloridi  (gr.  j.  ad  aquae  5j.) 
by  means  of  a  camel-hair  brush  to  the  "  crusts  " 
on  the  eyebrows  and  eyelashes,  suffices  to  destroy 
the  lice  within  a  few  days.  C.  Badei: 

PILES.  A  disease  of  the  rectum  frequently 
attended  with  haemorrhage.    (See  Rectum,  dis- 

CclStiS  of. ) 

PLANTARIS  MUSCLE.  This  long  slender 
muscle  is  sometimes  ruptured  in  dancing  and  leap- 
ing. The  surgeon  can  do  little  more  than  advise 
rest,  antiphlogistic  remedies,  and  the  same  posture 
of  the  limb,  as  in  the  rupture  of  the  tendo  aohillis. 
(See  Te7idon.) 

[PLETHORA  (from  TrXtiBcipv).  Polyoemia. 
Hypercemia.  Excess  of  blood  in  the  whole  or  in 
a  portion  of  the  bloodvessels.  This  may  be  per- 
manent— the  true  plethora,  or  plethora  ad  vasa  • 
or  temporary — the  falsq  plethora,  or  plethora  ad 
volumen  of  the  early  writers.  It  may  also  be 
general  or  partial.  Individuals  of  a  sanguine  tem- 
perament, and  particularly  those  of  a  lax  fibre,  are 
'most  liable  to  plethora.  General  plethora  is  most 
apt  to  occur  in  the  prime  of  life,  and  is  more  fre- 
quent in  females  than  males.  It  is  met  with 
especially  in  those  who  live  highly,  drink  im- 
moderately of  stimulants,  are  most  exposed  to 
the  open  air,  and  take  but  little  severe  e-xercise. 
The  blood-making  process  in  such  persons  is 
vigorous,  iind  the  blood  has  always  been  described 
as  "rich,"  or  of  a  "  thick  crasis." 

The  more  accurate  researches  of  the  moderns 
have  shown  that  frequently  in  plethoric  persons 
the  proportion  of  the  solid  constituents  of  the  blood 
is  increased,  and  that  this  increase  is  due  to  a 
large  proportion  of  the  red-corpnscles  without  any 
increase  of  the  fibrine  or  albumen.  From  the 
analyses  of  Becquerel  and  Rhodier,  we  may  infer, 
however,  that  plethora  often  occurs  without  any 
change  in  the  composition  of  the  blood. 

General  plethora  may  accordingly  be  induced 

hy  1.  An  hereditary  or  acquired  tendency  to  an 

excessively  rapid  reproduction  of  red-corpuscles 
and  the  consequent  accumulation  of  an  excess  of 
blood  in  the  bloodvessels,  and  when  this  tendency 
exists  in  a  high  degree,  a  plethoric  state  m;iy 
occur  independently  of  exciting  caifSes.  2.  Too 
great  a  supply  owing  to  habitual  excessive  re- 
pletion, often  promoted  by  a  very  vigorous  pri- 
mary digestion.  .3.  Diminished  waste,  owing  to 
inactivity  and  a  sluggishness  of  the  nutritive 
processes,  often  resulting  from  insufficient  ex- 
ercise.    4.  Diminished  secretion  and  excretion  ; 


but  since  it  seldom  happens  that  all  the  eliminating 
organs  are  alike  at  fault,  and  a  failure  in  the  func- 
tion of  either  of  the  depurating  organs  is  for  the 
most  part  followed  by  a  poisoned  state  of  the  blood, 
when  plethora  results  from  this  cause,  the  propor- 
tions and  the  composition  of  the  constituents  of  the 
blood  are  changed  and  the  morbid  condition  ceases 
to  be  simple  plethora.  5.  The  cessation  or  artificial 
arrest  of  habitual  discharges,  especially  when  sud- 
denly effected  and  without  any  compensating 
change  in  the  system.  Plethora  induced  by  this 
cause  is  often  well  marked  and  not  well  tolerated  ; 
its  effects  are  also,as  in  the  last  case,  most  frequently 
complicated  with  morbid  qualities  of  the  blood. 

The  more  prominent  symptoms  of  general  ple- 
thora are :  fulness  of  pulse,  turgescence  of  the 
capillaries  observed  on  the  surface  generally  and  in 
the  countenance  in  particular,  suffusion  of  the  eyes; 
fulness  of  the  veins;  sometimes  diminished  aptitude 
to  mental  or  corporeal  exertion,  or  general  lassitude, 
or  increased  disposition  to  sleep,  the  sleep  being 
often  heavy,  snoring  and  unrefreshing.  There  is 
frequently  vertigo,  weight  or  pain  in  the  head,  and 
throbbings  of  the  larger  vessels  or  palpitations,  but 
in  well- constituted  subjects  the  tendency  to  tiiese 
latter  symptogis  is  kept  greatly  in  check  by  the 
equal  distribution  of  the  blood.  In  the  more  de- 
cided cases  the  respiration  is  increased  so  as  to 
produce  a  degree  of  discomfort,  and  if  th«  blood 
should  not  be  fully  oxygenized,  as  shown  by 
lividity  of  the  lips,  this  will  amount  to  dyspnosa; 
'but  a  continuance  of  these  symptoms  indicates  a 
deterioration  of  the  blood  in  addition  to  the  state 
of  plethora.  In  simple  plethora  the  abstraction  of 
blood  is  not  only  well  borne  but  alwaj's  attended 
with  sensible  relief  to  the  patient,  and  from  fifty  to 
seventy  ounces  or  more  have  been  drawn  without 
producing  fainting.  The  blood  drawn  may  be  per- 
fectly healthy  or,  owing  to  the  increased  proportion 
of  the  corpuscles  to  the  fibrin,  the  clot  may  be  larger 
and  less  firm  than  usual.  Plethora  frequently 
tends  to  a  deposit  of  fat  in  the  adipose  tissue  and 
general  obesity,  and  it  has  been  held  that  such  de- 
posit may  act  as  a  kind  of  safety-valve  for  the 
diversion  of  the  superfluous  fluid  (Dr.  Watson),  but 
the  proportions  of  the  blood  constituents  are  most 
probably  altered  before  this  effect  is  produced. 

The  consequences  of  plethora  are  chiefly  such  as 
result  from  the  increased  and  unequal  nutrition  of 
particular  parts  and  over-distension  of  the  vascular 
system.  The  increased  mass  of  blood  requires  an 
increase  in  the  capacity  of  the  heart's  cavities  and 
an  augmented  force  of  propulsion;  hence,  either 
hypertrophy  or  dilatation  of  the  heart,  or  both, 
may  be  gradually  produced.  Plethora  predisposes 
to  a  certain  extent  to  visceral  congestion,  particu- 
larly of  the  brain,  and  this  may  be  followed,  par- 
ticularly when  the  heart  is  excited  to  undue 
action,  by  rupture  of  the  vessels  or  hajmorrhagic 
effusion.  Congestion  and  hypertrophy  of  the 
liver,  particularly  when  from  any  cause  the  blood 
is  not  freely  transmitted  through  the  heart,  or 
congestion  of  the  lungs,  hromorrhoida  owing  to  the 
retardation  of  the  blood  in  the  portal  system,  epis- 
'taxis  or  menorrhagia  owing  to  the  increased  ten- 
sion of  the  vascular  system,  may  also  be  produced. 
When  the  distribution  of  the  blood  is  equal,  it  may 
be  doubtful  whether  plethora  predisposes  to  inflam- 
mation; but  when  it  occurs,  particularly  in  the 
viscera,  it  runs  high  and  requires  active  treatment. 

Surgical  diseases  and  accidents  may  occur,  and 
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operations  may  be  necessary  in  a  plethoric  state  of 
the  system,  and  it  behoves  the  surgeon  to  pay  due 
regard  to  this  circumstance.  It  not  only  influences 
the  progress  and  results  of  such  cases  in  a  general 
way,  but  it  may  affect  injuriously  the  healing  of 
wounds  by  its  direct  elfects  owing  to  the  quality 
of  the  blood,  the  congestive  tendency,  and  the 
force  of  the  circulation.  Hence  it  is  a  rule  of 
practice,  where  time  permits,  to  correct  plethora 
before  proceeding  to  important  operations,  by  its 
appropriate  remedies — abstinence  from  a  full  and 
too  nutritious  diet,  and  from  stimulants;  active  mus- 
cular and  mental  exertion, and  a  diminished  amount 
of  sleep  in  cases  where  this  is  admissible;  the  use  of 
cooling  diluents,  and  by  promoting  the  secretions 
and  excretions.  Where  time  will  not  allow  of  the 
full  operation  of  these  remedies,  the  surgeon  will 
often  find  it  necessary  to  resort  to  the  more  direct 
plan  of  purging  and  veneesection,  which  latter  not 
only  reduces  the  quantity  of  blood,  but  the  propor- 
tion of  red- corpuscles;  for,although  simple  plethora 
is  not  often  permanently  benefited  by  vascular  deple- 
tion, the  effect  may  be  produced  temporarily  with 
the  greatest  certainty. 

Temporary  or  false  plethora  may  be  produced  by 
various  causes,  as  the  sudden  elevation  of  the 
temperature  to  which  the  body  is  subjected,  in- 
creasing the  bulk  of  the  circulating  fluids.  Nature 
has  provided  extensively  for  the  prevention  of  this 
effect  by  increasing  the  force  and  velocity  of 
the  circulation  and  augmenting  the  pulmonary  and 
cutaneous  transpiration  and  the  perspiration,  or, 
failing  this,  by  an  increase  of  the  urinary  and 
alvine  excretions.  But  these  physiological  pro- 
cesses, again,  are  influenced  by  so  many  circum- 
stances that  they  may  fail  to  operate  as  safety- 
valves.  Transpiration,  for  instance,  may  be  aug- 
mented by  the  dryness  of  the  atmosphere,  or  re- 
duced to  a  minimum  by  an  excess  of  moisture.  So, 
also,  the  heat  and  concentration  of  the  blood  from 
the  loss  of  its  more  fluid  parts  acts  variously  on 
the  nervous  system,  inducing  thirst,  and  a  pie 
thoric  tendency  may  be  sustained  and  aggravated 
by  the  quantity  of  liquid  imbibed.  This  tem- 
porary plethora  is  often  produced  in  a  marked 
degree  by  the  hot  bath.  Sometimes  it  follows  a 
full  meal.  The  effect  of  all  the  causes  producing 
plethora  temporarily  are  always  greater  in  indi- 
viduals who  are  permanently  plethoric,  and  these 
circumstances  have  to  be  taken  into  consideration 
by  the  surgeon  in  all  cases  in  which  the  fulness 
and  tension  of  the  vascular  system  or  the  energy 
of  the  molecular  actions  of  the  blood  are  important, 
as  in  inflammations,  haemorrhages,  or  aneurisms. 

Partial PletJwra—Hypercemia.—ThiB  may  occnr 
in  almost  any  part  of  the  system,  either  with  or 
without  an  increase  of  the  general  mass  of  the  blood 
and  even  when  there  is  a  deficiency,  or  coincidently 
with  various  morbid  states  of  the  blood  as  respects  its 
constituents  and  their  proportions.  Where  the 
smaller  vessels  of  a  part  are  principally  affected 
the  term  hypersemia  is  now  generally  employed, 
and  partial  plethora  is  seldom  spoken  of,  but  if  the 
term  plethora  is  to  be  retained  in  patholog)',  the 
word  partial  may  be  still  advantageously  employed 
to  designate  cases  wherein  fulness  of  blood  occurs 
in  some  of  the  larger  vessels,  or  in  a  considerable 
ponion  of  the  vascular  system,  but  not  in  the 
whole  body,  as  where  constriction  of  the  vessels  of 
the  external  surface  produces  a  plethora  of  the 
viscera,  or  obstruction  of  the  circulation  through 


the  heart  is  attended  with  a  plethora  of  the  portal 
or  the  renal  vessels.  After  the  amputation  of  a 
limb,  the  same  quantity  of  blood  continuing  to  be 
formed,  a  plethora  is  produced,  which  may  be 
general  or  partial.  The  plethora  of  early  life  is  in 
a  great  measure  arterial,  that  of  advanced  life 
venous.    (Fj'rfe  Hyper.^jmia.)]       H.  Ancell. 

PNEUMOTHORAX  (from  rrvtvixa,  and 
Biipa^),  An  accumulation  of  air  in  the  sac  of  the 
pleura.  Air  may  pass  into  this  situation  either 
from  the  lung  or  bronchial  tubes,  or  through  the 
parietes  of  the  chest.  An  example  of  the  former 
is  afforded  by  the  rupture  of  the  pleura  pulmonalis 
by  the  bursting  of  a  tubercular  cavity  communicat- 
ing with  the  bronchial  tubes;  and  an  instance  of 
the  latter  is  afforded  by  the  pneumothorax  fol- 
lowing certain  penetrating  wounds  of  the  chest. 
Air  is  also  stated  by  M.  Itard  to  be  sometimes 
generated  within  the  sac  of  the  pleura.  This  last 
occurrence  is  rare :  and  Dr.  Houghton  considers 
that  the  doctrine  of  pneumothorax  being  ever 
formed  by  the  decomposition  of  a  pleuritic  effusion, 
by  no  means  satisfactorily  proved.  (See  Cyclop, 
qfPract.  Med.,  art.  Pneumothorax.)  According  to 
Laennec,  the  pleura,  in  some  very  uncommon  in- 
stances, secretes  air:  and  the  air  so  produced  is 
occasionally  accompanied  by  an  effusion  of  seroiis 
or  purulent  fluid.  "  This  variety  (Dr.  Houghton 
remarks)  has  not  been  decidedly  established  by  the 
observation  of  other  pathologists,  and  we  record 
its  existence  merely  on  his  authority  and  on  that 
of  Andral,  who  relates  a  case  of  it  {Clin.  Med. 
t.  ii.  p.  512),  in  which,  however,  this  origin  was 
not  unquestionably  proved."  (0^.  cit.) 

In  cases  of  pneumothorax  produced  by  the 
bursting  of  a  tubercular  abscess  into  the  pleura,  the 
existence  of  a  large  cavitj',  or  even  of  numerous 
tubercles,  is  by  no  means  essential.  Dr.  Houghton 
has  known  pneumothorax  occur,  where  the  cavitj', 
which  led  to  the  perforation  was  smaller  than  a 
nut.  Andral  and  others  met  with  cases,  where  only 
five  or  six  tubercles  existed  in  the  lung;  and  Dr. 
Townsend  had  one  remarkable  case,  where  it  fol- 
lowed the  bursting  of  a  single  tubercle  which  had 
been  formed  immediately  under  the  pleura,  all 
the  rest  of  the  lung  being  perfectly  free  from  tu- 
bercles. The  passage  of  the  contents  of  the 
tubercle,  and  of  the  air,  into  the  sac  of  the  pleura, 
which  mostly  happens  on  the  left  side,  alwa3-s  brings 
on  a  severe  attack  of  acute  pleuritis.  If  this  be  not 
speedily  mortal,  the  effused  lymph  soon  becomes 
organised,  and  forms  a  factitious  membrane,  over- 
laying the  whole  surface  of  the  compressed  lung, 
as  a  deposition  upon  the  pleura,  which  lies  under 
it,  of  its  natural  thickness.  The  lung  itself  lies 
compressed  and  flattened  against  the  spinal  column 
and  mediastinum ;  and  in  cases  which  have  lasted 
some  time,  it  generally  becomes  reduced  to  about 
one  fourth  of  its  natural  dimensions;  and  then,  if 
cut  into,  its  substance  is  found  to  be  so  condensed 
as  to  present  the  appearance  of  what  is  termed 
carnified  lung.  The  perforation,  by  which  the 
air  escapes  from  the  lung  into  the  sac  of  the  pleura 
during  inspiration,  becomes  fistulous;  and  as  for 
the  air  itself,  if  it  be  discharged  by  puncturing  the 
thorax,  it  is  found  to  be  generally  an  inodorous 
gas,  little  different  from  the  atmospheric  air, 
whence  it  was  originally  derived.  (See  Dr.  John 
Davy,  in  Phil.  Trans.  1824  ;  and  Dr.  Jpjolm  m 
Trans,  of  Assoc.  of  College  of  Physicians,  Dublin, 
vol.  V.) 
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Ill  the  majority  of  cases,  tlie  air,  although  it  has 
a  free  passage  into  the  sac  of  the  pleura,  cannot 
return  into  the  lung  during  expiration,  owing  to 
the  valvular  disposition  of  the  fistula;  and  if  this 
impediment  did  not  exist,  still  the  air  could  not 
return  into  the  lung,  because  the  aircells  are  full 
of  air.  The  fistula  is  closed,  exactly  in  the  same ' 
manner  as  the  valve  of  the  bellows  prevents  the  air 
from  going  out  by  the  aperture  through  which  it 
entered.  The  consequence  is,  that  the  air  exerts 
a  pressure  within  the  sac,  and  that  such  pressure 
continues  to  increase  so  long  as  the  communica- 
tion remains  open.  The  space,  occupied  by  the 
air,  is  much  greater  than  that  occupied  by  pus,  or 
other  fluid  :  and  it  seems  evident  to  Dr.  Houghton, 
that  the  chief  part  of  the  pressure  must  be  pro- 
duced by  the  air,  and  not  by  the  other  fluid. 

This  species  of  pneumothorax  is  almost  invari- 
ably preceded  by  the  usual  symptoms  of  phthisis, 
cough,  hcemoptysis,  emaciation,  night  sweats,  &c. 
Then,  at  the  moment  when  the  air  first  insinuates 
itself  into  the  sac  of  the  pleura,  the  patient  is  some- 
times conscious  of  the  occurrence,  or  has  a  sensa- 
tion of  something  having  suddenly  given  way  in  the 
chest.     Empyema,  as  Dr.  Houghton  observes, 
being  constantly  an  accompaniment  of  this  va- 
riety of  pneumothorax,  the  symptoms  of  the  latter 
are  necessarily  joined  with  those  of  the  former, 
Hence,  the  insufficiency  of  the  rational  symptoms 
for  the  diagnosis.    "  We  find  the  symptoms  of 
empyema  set  down  as  dyspnoea  and  pain  (cough 
and  expectoration),  decubitus  on  the  side  affected, 
dilatation  of  that  side,  displacement  of  the  heart, 
depression  of  the  diaphragm,  and  hectic  fever." 
(See  Empyema.)    The  same  catalogue  precisely 
makes  up  the  rational  symptoms  in  pneumothorax, 
The  dyspnoea  and  pain  which  immediately  fol- 
low the  bursting  of  the  tubercle,  and  the  first  en- 
trance of  air  into  the  sac  of  the  pleura,  are  nearly 
simultaneous  with  the  sensation  above  described ; 
but  they  are  still  more  constantly  present,  and 
therefore  (as  Dr.  Houghton  observes)  of  more 
value  in  the  diagnosis.    Yet,  pneumothorax  has 
been  known  to  take  place  without  either  violent 
pain  or  sudden  dyspnoea.   ( Toiunsend,  in  Trans,  of 
Dublin  College,  vol.  v. ;  and  Houghton,  in  Dtihlin 
Journ.  of  Med.  Science,  No.  3.) 

The  dyspnoea,  which  usually  continues  during 
the  whole  course  of  pneumothorax,  is  more  urgent 
and  distressing  than  that  attending  chronic  empy 
ema.  This  is  accounted  for  by  the  great  elasticity 
and  condensation  of  the  air,  so  that  even  the 
greatest  expansion  of  the  thorax  in  inspiration  can 
but  very  partially  overcome  its  reaction,  and  there- 
fore dyspnoea,  resulting  from  compression,  is  thus 
but  trivially  mitigated.  (See  Cyclop,  of  Pract 
Med.,  art.  PneumotAorax.) 

Different  writers  give  different  accounts  of  the 
side  on  which  a  patient  with  pneumothorax  pre- 
fers to  lie.  "In  empyema  (Dr.  Duncan  observes), 
the  patients  commonly  lie  on  the  affected  side;  and 
in  pneumothorax,  on  the  sound  one."  {Ed.  Med. 
Journ.  No.  28,  p.  327.)  In  relation  to  this 
point,  Dr.  Houghton  admits  the  fact,  that,  in  em- 
pyema, the  dyspnoea  is  caused  by  the  pressure  of 
fluid  alone,  and  that  it  is  chiefly  for  the  purpose  of 
relieving  the  mediastinum,  and  opposite  lung,  of 
its  weight  and  pressure,  that  decubitus  takes  place 
on  the  affected  side.  (See  Empyema.)  But,  he 
observes,  in  pneumothorax,  the  compression  of  the 
internal  organs  is  as  complete,  if  not  more  so,  al- 
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though  caused  by  air;  and,  if  the  weight  of  even 
an  inconsiderable  quantity  of  fluid  should  be 
added  to  them,  already  suffering  under  this  great 
compression,  the  patient  will  instinctively  obviate 
this  by  lying  on  the  affected  side.  According  to 
Dr.  Houghton's  experience,  this  position,  cwlcris 
paribus,  is  always  preferred. 

The  side  where  pneumothorax  exists,  is  but 
slightly  or  not  at  all  elevated  during  inspiration ; 
and,  on  being  measured,  generally  is  found  to  be 
larger  than  the  opposite  one.  But  in  other  disorders 
and  in  empyema,  the  intercostal  spaces  are 
widened  and  occasionally  protrude  beyond  the 
level  of  the  ribs.  But,  the  oedema  of  the  integu- 
ments of  the  side,  sometimes  noticed  in  empyema, 
is  not  observed  in  pneumothorax,  although  M. 
Louis  and  others  have  remarked  an  cadematous 
state  of  the  corresponding  arm. 

According  to  Dr.  Houghton,  less  compression 
seems  requisite  to  produce  displacement  of  the 
heart,  and  depression  of  the  diaphragm  than  dilata- 
tion of  the  side;  for  the  latter  has  been  absent 
where  the  heart  has  been  thrust  considerably  out 
of  its  place,  and  a  sensible  fullness  produced  in  the 
corresponding  hypochondriura  by  the  depression 
of  the  diaphragm. 

In  addition  to  the  foregoing  rational  symptoms 
of  pneumothorax,  is  the  febrile  disturbance,  which 
always  speedily  follows  the  escape  of  air  by  per- 
foration of  the  tubercular  cavity,  and  is  in  fact  the 
fever  of  pleuritis.  If  the  immediate  consequences 
of  it  are  not  fatal,  this  fever  subsides  into  the 
hectic  of  phthisis,  which  existed  previously  to  the 
bursting  of  the  tubercle. 

The  physical  symptoms  of  pneumothorax  are 
highly  deserving  of  attention.  Whenever  air  and 
fluid  exist  together  in  the  sac  of  the  pleura,  if  the 
trunk  be  shaken  abruptly,  the  splash  of  the  liquid 
against  the  walls  of  the  thorax  is  often  dis- 
tinctly heard  by  the  patient,  or  by  any  one  who 
places  his  ear  on,  or  near,  the  chest.  This  sound 
can  only  be  produced  where  air  and  fluid  are  both 
present :  if  either  is  absent,  no  splashing  sound  is 
heard.  The  action  of  suddenly  shaking  the  trunk 
to  acquire  this  information,  is  termed  sucoiission. 

One  of  the  positive  signs  of  pneumothorax  is  a 
metallic  tinkling,  or  ringing  sound,  discerned  with 
the  naked  ear,  and  still  better  with  the  stethoscope. 
It  is  compared  to  the  sound  occasioned  by  the 
dropping  of  a  pin  into  a  large  wine-glass,  or  touch- 
ing gently  a  sonorous  porcelain  vase  with  a  quill. 
It  is  audible  during  coughing,  speaking,  and  some- 
times during  respiration. 

The  general  result  of  pneumothorax  from  per- 
foration of  the  lung  by  tubercle,  is  death.  Laennec 
is  well  known  to  have  believed  in  the  possibility 
of  the  cicatrisation  of  tubercular  cavities  ;  and 
hence  it  has  been  conceived,  that,  in  this  case,  a 
recovery  is  not  absolutely  prohibited.  The  chances 
nf  it,  however,  appear  exceedingly  slight.  Even 
Laennec  himself  admits,  that  the  effusion  of  air 
cannot  exist  for  any  length  of  time,  without  giving 
rise  to  very  severe  symptoms,  and  even  death.  M. 
Louis  only  speaks  of  the  result,  with  the  view  of 
calculating  the  time  which  elapses  between  the 
pL'riod  of  perforation  and  death.  {Rcclierches  sur 
In  Phlhisie,  p.  487.)  Dr.  Stokes  relates  a  case, 
which  lasted  five  months,  as  the  longest  at  that 
time  on  record.  {Trans,  of  Khig\  and  Queen's 
College,  vol.  v.;  and  HongMon,  in  Cyclop,  of  Pract. 
Med.) 


462 


POLYPUS. 


These  circumstances  are  very  discouraging  to  the 
performance  of  any  operation  for  the  discharge  of 
the  air.  Cases  will  occur,  where  venesection, 
leeches,  anodynes,  &c.  will  fail  to  prevent  the 
dyspnoea  from  increasing  to  such  a  pitch  as  to 
threaten  the  patient  with  suffocation.  Then  the 
only  means  of  enabling  the  patient  to  live  longer, 
is  making  a  small  puncture  in  the  chest.  This  is 
mostly  followed  by  great  relief  ;  which,  however, 
is  only  temporary.  The  failure  of  the  operation  is 
ascribed  by  Dr.  Houghton  to  the  readiness  with 
which,  in  such  cases,  the  false  membrane  and  pleura 
inflame  and  become  gangrenous. 

Pneumothorax,  from  the,  hursiing  of  an  abscess  of 
the  lung,  is  rare  ;  and  when  it  happens,  the  em- 
pyema is  generally  circumscribed.  Dr.  Houghton 
suspects,  that  this  must  have  been  the  case  in  the 
examples  of  recovery  recorded  by  Dr.  Archer 
( Trans,  of  Khig's  and  Queen's  College)  ;  and  Dr. 
Hawthorne  {Edinh.  Med.  Journ.  No.  61). 

For  additional  information,  see  Emphysema, 
Empyema,  and  Paracentesis. 

POLYPUS  (from  -ttoKIs,  many,  and  woOj,  a 
foot).  A  tumor,  generally  of  a  pyriform  shape, 
most  commonly  met  with  in  the  nose,  but  some- 
times in  the  uterus,  vagina,  antrum,  rectum,  larynx, 
and  meatus  auditorius,  and  named  from  an  er- 
roneous idea  that  it  has  several  roots,  or  feet,  like 
polypi. 

Polypi  more  frequently  grow  in  the  cavity  of 
the  nose  than  in  any  other  situation,  and  are 
visibly  of  different  kinds.  One  polypus  is  of  a 
pale  red  colour  and  soft  consistence,  and  free  from 
pain  ;  this  is  the  feshy  polypus.  When  this  kind 
of  polypus  is  of  yet  softer  consistence,  semitrans- 
parent,  and  of  a  pale  yellowish  or  grey  colour,  in 
consequence  of  being  less  vascular,  it  is  called 
the  gelati9iozis  polypus,  and  usually  arises  from  the 
mucous  membrane  of  the  side  of  the  antrum,  or 
the  middle  of  the  cavity  of  the  nostril,  between  the 
upper  and  lower  turbinated  bones.  Sir  Astley 
Cooper  has  never  seen  a  polypus  growing  from 
the  mucous  membrane  of  the  septum  narium. 
{Lectures,  ^c,  vol,  ii.  p.  348.)  Other  polypi 
are  called  malignant,  being  hard,  scirrhous,  and 
painful :  carcinomatous  polypi  are  regarded  by  Sir 
Astley  Cooper  as  a  disease  of  old  age.  Another 
malignant  polypus,  which  he  calls  fungoid,  and  is 
in  fact  the  medullary  cancer,  may  occur  at  any 
period  of  life.  It  is  more  frequent  than  a  true 
scirrlious  tumor  within  the  nose  ;  and,  though  like 
the  latter  in  bleeding  copiously,  it  is  less  painful. 
(Lectures,  ^c.  vol.  ii.  p.  354.)  [Fibroid  polypi, 
though  not  noticed  here  by  Mr.  Cooper,  occur  in 
the  nostrils  more  frequently  than  either  the  scirr- 
hous or  fungoid — they  grow  to  a  very  considerable 
size,  destroying  the  bones  and  extending  into  the 
orbits,  lachrymal  passages,  and  frontal  sinuses. 
Unlike  the  malignant  kind,  however,  they  do  not 
return  when  completely  removed.  The  editor  has 
met  with  several  instances,  one  of  which  will  be 
related  in  this  article.    See  also  Nose.] 

Sir  Astley  Cooper  likewise  describes  hydatid 
polypi,  which  generally  occur  in  young  people,  and 
the  cysts  of  which  may  be  burst  by  pressure,  and 
the  fluid  in  them  discharged.  Richter  mentions 
another  kind  of  nasal  polypus,  which  is  pale,  very 
tough,  and  secretes  a  viscid  discharge  ;  which 
undergoes  ,an  alteration  of  its  size  with  every 
change  of  the  weather  ;  and  which  is  rather  a 
relaxation,  or  elongation  of  a  part  of  the  Schnei- 


derian  membrane,  than  a  polypus  excrescence. 
The  whole  membranous  lining  of  the  nostrils  ig 
sometimes  thus  relaxed  and  thickened.  {An- 
fungsgr,  der  Wtmdarzn.  b.  1.  kap.  21.)  Besides 
the  preceding  varieties  of  polypi,  children  are 
subject  to  red  projections  within  the  nose,  which 
are  liable  to  be  mistaken  for  polypi,  but  are  of  a 
different  nature,  and  may  be  cured  by  touching 
them  with  the  end  of  a  bougie,  armed  with  the 
argentum  nitratum.         Astley  Cooper.) 

Mr.  Pott  has  taken  great  pains  to  explain,  that 
there  is  one  kind  of  polypus  originally  benign ; 
another  originally  malignant.  He  states,  that 
those  which  begin  with,  or  are"  preceded  by,  con- 
siderable or  frequent  pain  in  the  forehead  and 
upper  part  of  the  nose,  and  which,  as  soon  as  they 
can  be  seen,  are  either  highly  red,  or  of  a  dark 
purple  colour  ;  those  which,  from  the  time  of  their 
being  first  noticed,  have  never  been  observed  to 
be  sometimes  bigger,  sometimes  less,  but  have 
constantly  rather  increased ;  those,  in  which 
coughing,  sneezing,  or  blowing  the  nose,  gives 
pain,  or  produces  a  very  disagreeable  sensation  in 
the  nostril,  or  forehead  ;  those  which,  when  within 
reach,  are  painful  to  the  touch,  or  which,  upon 
being  slightly  touched,  are  apt  to  bleed  ;  those 
which  seem  to  be  fixed,  and  not  moveable  by  the 
action  of  blowing  the  nose,  or  of  driving  the  air 
through  the  affected  nostril  only  (when  the  polypus 
is  only  on  one  side)  ;  those  which  are  incompres- 
sibly  hard,  and  which,  when  pressed,  occasion  pain 
in  the  corner  of  the  eye  and  forehead,  and  which, 
if  they  shed  anything,  shed  blood  ;  those  which 
by  adhesion  occupy  a  very  considerable  space,  and 
seem  to  consist  of  a  thickening,  or  of  an  enlarge- 
ment of  all  the  membrane  covering  the  septum 
narium  ;  those  which  sometimes  shed  an  ichorous, 
offensive,  discoloured  discharge  ;  and  those,  round 
whose  lower  part,  within  the  nose,  a  probe  can- 
not easily  and  freely  be  passed,  and  that  to  some 
height,  ought  not  to  be  operated  on,  at  least  by  the 
forceps,  nor  indeed  by  any  other  means  ;  and  this 
for  reasons  obviously  deducible  from  the  nature 
and  circumstances  of  the  polypus.  On  the  one 
hand,  the  very  large  extent  and  quantity  of  ad- 
hesion will  render  extirpation  impracticable,  even 
if  the  disease  could  be  comprehended  within  the 
forceps,  which  it  very  frequently  cannot  ;  and  on 
the  other,  the  malignant  nature  of  the  distemper 
maj'  render  all  partial  removal,  all  unsuccessful 
attacks  on  it,  and  indeed  any  degree  of  irrita- 
tion, productive  of  the  most  disagreeable  conse- 
quences. 

But,  the  polypi,  which  are  of  a  palish  or  grey- 
ish light  brown  colour,  or  look  like  a  membrane 
just  going  to  be  sloughy  ;  which  are  seldom  or 
never  painful,  nor  become  so  upon  being  pressed; 
which  have  appeared  to  be  at  one  time  larger,  at 
another  less,  as  the  air  has  happened  to  be  moist 
or  dry  ;  which  ascend  and  descend  freely  by  the 
action  of  respiration  through  the  nose  ;  which  the 
patient  can  make  to  descend  by  stopping  the 
nostril  which  is  free,  or  even  most  free,  and  then 
driving  the  air  through  that  which  contains  the 
polypus  ;  which  when  pressed  give  no  pain,  casily 
yield  to  such  pressure,  become  flat  thereby,  and 
discharge  a  clear  fluid  ;  and  round  whose  lower 
and  visible  part  a  probe  can  easily,  and  that  to 
some  height;  be  passed,  are  tit  for  extrnc  ion  ;  the 
polypus,  in  these  circumstances,  frequently  coming 
away  entire  ;  or,  if  it  does  not,  yet  it  is  removable 


without  pain/and  with  little  htemorrhage,  or  linznid 
of  any  kind. 

Of  the  benign  kind  of  polypus,  tit  for  extraction, 
Mr.  Pott  notices  two  sorts,  whose  principal  differ- 
ence from  each  other  consists  in  their  different 
origin  or  attachment.  That  which  is  most  freely 
moveable  within  the  nostril,  upon  forcible  res- 
piration ;  which  has  been  found  to  be  most  liable 
to  change  in  size  at  different  times  and  seasons  ; 
which  has  increased  the  most  in  the  same  space  of 
time  ;  has  its  origin  most  commonly  by  a  stalk  or 
peduncle,  which  is  very  small,  compared  with  the 
size  of  the  polypus.  The  other,  which,  although 
plainly  moveable,  is  much  less  so  than  the  one 
just  mentioned,  which  has  been  less  liable  to 
alteration  from  air  and  seasons,  and  which  has 
been  rather  slow  at  arriving  at  a  troublesome  size, 
is  most  frequently  an  elongation  of  the  membrane 
covering  one  of  the  ossa  spongiosa.  These  latter 
may  be  extracted  with  no  kind  of  hazard,  and 
with  very  little  pain  and  hsemorrhage  :  but  the 
former  require  the  least  force,  and  mostly  come 
away  entire ;  while  the  others  often  break,  come 
away  piecemeal,  and  stand  in  need  of  the  repeated 
use  of  the  forceps. 

Mr.  John  Bell  criticises  the  division  of  polypi 
into  benign  and  malignant  ones,  and  under  the  false 
impression  that  they  are  all  of  the  same  nature, 
declares  that  time,  and  the  natural  growth  of  the 
tumor,  and  the  pressure  it  occasions  within  the 
soft  and  bony  cells  of  the  nostrils  and  jaws,  must 
bring  every  polypus  to  one  invariable  form,  in  its 
last  and  fatal  stage.  Polypus,  he  admits,  is  indeed 
a  dreadful  disease;  but,  according  to  his  views,  it 
becomes  so  by  a  slow  progression,  and  advances  by 
gradations  easily  characterised.  [The  following 
description  is  so  graphic,  particularly  of  the  more 
severe  forms  of  the  disease,  that  notwithstanding 
the  erroneous  pathology  implied,  it  has  been 
thought  right  to  retain  it.]  Every  polypus  in 
its  early  stage  is,  according  to  this  writer,  a  small 
moveable  tumor,  attended  with  a  sneezing  and 
watering  of  the  eyes  ;  swelling  in  moist  weather  ; 
descending  with  the  breath  ;  but  easily  repressed 
with  the  point  of  the  finger.  It  is  void  of  pain, 
and  not  at  all  alarming  ;  it  may  also  be  easily  ex- 
tracted, so  as  to  clear  for  a  time  the  passage  for  the 
breath.  Yet  this  little  tumor,  simple  as  it  may 
appear,  is  the  germ  of  a  very  fatal  and  loathsome 
disease,  and  this  easy  extraction  often  the  very 
cause  of  its  appearing  in  its  most  malignant  form. 
The  more  easily  it  is  extracted  (says  Mr.  J.  Bell), 
the  more  easily  does  it  return  ;  and  whether  care- 
lessly extracted,  or  altogether  neglected,  it  soon 
returns.  But,  when  it  does  return,  it  has  not 
really  changed  its  nature  ;  it  has  not  ceased  to  be 
in  itself  mild  ;  it  is  then  to  be  feared,  not  from  its 
malignity,  but  from  its  pressure  among  the  delicate 
cells  and  membranes  of  the  nose.  It  soon  fills  the 
nostrils,  obstructs  the  breathing,  and  causes  inde- 
scribable anxieties.  The  tears  arc  obstructed,  and 
the  eyes  become  watery  from  the  pressure  on  the 
lachrymal  sac  ;  the  hearing  is  in  like  manner  in- 
jured, by  the  pressure  of  the  tumor  against  the 
mouth  of  the  Eustachian  tube;  the  voice  is  changed, 
and  its  resonance  and  tone  entirely  lost,  by  the 
sound  no  longer  passing  through  the  cells  of  the 
nose  and  face.  The  swallowing  is  in  some  degree 
affected  by  the  soft  palate  being  depressed  by  the 
tumor.  The  pains,  arising  from  such  slow  and 
irresistible  pressure,  are  unceasing.  From  the  same 
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pressure,  the  hones  become  carious,  and  the  cells 
of  the  face  and  nose  are  destroyed  by  the  slow 
growth  of  the  swelling.  It  is  not  long  before  the 
tumor  begins  to  project  from  tlie  nostril  in  front, 
and  over  the  arch  of  the  palate  behind.  One 
nostril  becomes  widened  and  thickened;  the  nose 
is  turned  towards  the  opposite  side  of  the  face,  and 
the  whole  countenance  seems  distorted.  The  root 
of  the  nose  swells,  and  becomes  puffy,  the  features 
become  tumid  and  flabby,  the  face  yellow,  and 
the  parts  round  the  eye  livid.  The  patient  is  af- 
fected with  headaches,  which  seem  to  rend  the 
bones  asunder,  and  with  perpetual  stupor  and 
dozing.  The  bones  are  now  absorbed,  and  the 
membranes  ulcerate  ;  a  foul  and  foetid  matter, 
blackened  with  blood,  being  discharged  from  the 
nostrils,  and  excoriating  them.  The  bloodvessels 
next  give  way,  and  sudden  impetuous  haemorrhages 
weaken  the  patient;  the  teeth  fall  from  the  sockets, 
and,  through  the  empty  sockets,  a  foul  and  foetid 
matter  issues  from  the  antrum. 

Now  the  disease  verges  to  its  conclusion.  The 
patient  has  terrible  nights,  and  experiences  a  sense 
of  suffocation.  The  repeated  loss  of  blood  renders 
him  so  weak  that  he  cannot  quit  his  bed  for  se- 
veral days  together;  and  when  he  does  get  up,  he 
is  (to  use  Mr.  Bell's  words)  pale  as  a  spectre, 
his  lips  colourless,  and  his  face  like  wax,  yellow 
and  transparent.  He  now  suffers  intolerable  pain, 
while  his  saliva  is  continually  dribbling  from  his 
mouth,  and  a  foetid  discharge  from  his  nose.  In 
this  state,  he  survives  a  few  weeks  ;  during  the 
last  days  of  his  illness,  lying  in  a  state  of  perpe- 
tual stupor,  and  dying  lethargic.  Mr.  J.  Bell 
afterwards  observes,  that  "if  horrid  symptoms 
could  establish  the  fact  of  malignity,  there  is  not 
to  be  found  in  all  nosology  a  more  malignant  dis- 
ease than  this  ;  but  aneurism,  though  it  destroys 
the  thigh-bone,  the  sternum,  or  the  cranium,  is 
not  accounted  malignant ;  neither  is  polypus  ma- 
lignant, though  it  destroys  the  cells  of  the  face, 
and  penetrates  even  through  the  ethmoid  bone  to 
the  brain.  These  consequences  result  merely  from 
pressure."  {John  Bell's  Principles  of  Surgert/, 
vol.  iii.  part  1.  pp.  90 — 92.)  That  this  talented 
writer  erred  in  not  recognising  some  polypi  as 
fibrous  or  as  originally  cancerous,  and  of  the  nature 
of  fungus  hsematodes,  or  the  medullary  tumor, 
requires  at  the  present  day  no  observations  of 
mine  to  render  doubtless. 

In  April  1817,  there  was  a  boy  in  St.  Bartho- 
lomew's Hospital,  only  twelve  years  old,  who  fell 
a  victim  to  the  ravages  of  this  form  of  disease.  The 
tumor  before  death  had  expanded  the  upper  part 
of  the  nose  to  an  enormous  size,  while  below  the 
left  nostril  was  immensely  enlarged.  The  distance 
between  the  eyes  was  extraordinary,  being  more 
than  four  inches.  The  left  eye  was  affected  with 
amaurosis,  brought  on  by  the  pressure  of  the 
swelling  ;  the  right  r&tained  to  the  last  the  faculty 
of  seeing.  The  tumor  nearly  covered  the  mouth, 
so  that  food  could  only  be  introduced  with  a  spoon, 
and  an  examination  of  the  state  of  the  palate  was 
impossible.  About  a  fortnight  before  death,  the 
legs  became  paralytic,  and  during  the  last  week  of 
the  boy's  existence,  an  incontinence  of  the  urine 
and  fajces  prevailed.  On  examination  of  the  head 
after  death,  a  good  deal  of  the  tumor  was  found 
to  be  of  a  cartilaginous  consistence,  and,  what  was 
most  remarkable,  a  portion  of  it,  which  was  as 
large  as  an  orange,  extended  within  the  cranium, 
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where  it  had  annihilated  'the  anterior  lobe  of  the 
left  hemisphere  of  the  brain.  Yet,  notwithstanding 
this  effect,  the  boy  was  not  comatose,  nor  insen- 
sible, till  a  few  hours  before  his  decease.  All  the 
surrounding  bones  had  been  more  or  less  absorbed, 
and  the  place  from  which  the  excrescence  first  grew 
could  not  be  determined. 

Richter  has  denied  the  validity  of  the  objections 
urged  by  Pott  against  attempting  to  relieve  some 
forms  of  nasal  polypi ;  and  he  declares  that  neither 
the  malignant  nature  of  a  polypus,  its  adhesions, 
immoveableness,  ulcerations,  nor  disposition  to  hse- 
morrhage,  &c.  are  any  just  reason  for  leaving  the 
disease  to  itself.  (See  Anfmgsgr.  der  Wundarzn. 
b.  i.  kap.  21.)  This  declaration,  however,  at  least 
with  reference  to  any  operation,  is  quite  repugnant 
to  the  advice  delivered  by  all  the  most  experienced 
surgeons  in  England,  who,  in  cases  of  decidedly 
malignant  polypi,  always  restrict  their  interference 
to  palliative  means. 

[  As  Mr.  Cooper  does  not  refer  to  polypi  of  a  fibrous 
character,  the  editor  relates  a  case  which  occurred 
in  hia  own  practice,  and  which  will  contrast  well  with 
the  one  just  described  by  Mr.  Cooper.  For  two 
other  cases  see  Nose.  In  all  these,  operative 
procedure  was  had  recourse  to,  and  proved  success- 
ful where  the  disease  could  be  completely  removed. 

A  patient  was  admitted  into  St.  Mary's 
Hospital,  in  1 860,  with  a  large  tumor  impli 
eating  the  two  superior  maxillary  bones,  filling 
both  nostrils,  and  encroaching  considerably  on  the 
cavity  of  the  mouth.  The  features  were  much  dis- 
torted by  the  growth,  the  nose  being  projected 
forwards  and  the  superior  maxillary  bones  made  to 
bulge  both  forwards  and  laterally,  so  as  to  produce 
a  very  peculiar  and  hideous  deformity.  On  ex- 
amining the  growth  in  the  buccal  cavity,  it  was 
found  to  form  an  extensive  convex,  irregular 
swelling,  pressing  down  the  tongue  and  completely 
concealing  the  soft  palate.  Three  loose  teeth  still 
remained  attached  to  the  alveolar  process  on  the 
right  side;  on  the  left  the  teeth  had  all  disappeared, 
The  position  of  the  orbitar  plates  was  but  slightly 
interfered  with — very  little  bony  material  could 
be  distinguished  by  the  finger  in  the  position  of 
the  palatine  processes  of  the  superior  maxillary  or 
palate  bones.  The  growth  which  occupied  their 
place  was  soft  and  elastic,  and  was  ulcerated  in 
two  or  three  spots  of  the  size  of  a  fourpenny 
piece.  A  small  portion  of  the  tumor  taken  from 
one  of  these  spots  was  submitted  to  examination 
under  the  microscope  by  Dr.  Handfield  Jones,  and 
was  considered  by  him  to  be  a  specimen  of 
albuminous  sarcoma.  Deglutition  and  respiration 
were  seriously  interfered  with  by  the  locality  of 
the  growth.  The  senses  of  taste  and  smell  were 
greatly  impaired,  the  eyelids  were  occasionally 
cedematous  and  the  conjunctivae  inflamed;  but  the 
sight  remained  perfect,  indeed  the  floors  of  the 
orbits  were  but  slightly,  if  at  all,  displaced.  Th 
growth  first  showed  itself  within  the  left  nostril 
five  or  six  years  ago,  and  presented  the  appear- 
ance of  an  ordinary  nasal  polypus.  It  gave  him 
no  pain  at  this  early  date,  but  as  it  inconve 
nienced  him  by  blocking  up  the  nostril,  he  ap- 
plied as  an  out-patient  at  this  hospital,  where 
he  was  under  the  care  of  Mr.  Spencer  Smith 
The  polypoid  growth  was  removed  several 
times  by  Mr.  Smith,  at  intervals  of  four  or  six 
months,  always  with  considerable  relief,  and  was 
attended  by  no  unusual  symptoms  either  at  the 
timo  of  the  operiition  or  al'tcrwiirds  whicli  could 


lead  to  the  suspicion  that  it  would  ultimately 
involve  the  bones  of  the  face. 

Both  superior  maxillary  bones,  both  palate  bones, 
both  inferior  turbinated  bones,  the  vomer,  and  a  con- 
siderable portion  of  the  ethmoid  bone,  were  involved 
in  the  tumor.   These,  together  with  the  entire  mass 
of  the  tumor,  were  removed  by  operative  procedure 
on  the  2l8t  of  November.  The  patient  was  placed 
in  the  sitting  position,  and  chloroform  having  been 
administered,  two  corresponding  incisions  were 
made  on  either  side  of  the  face,  commencing  a  few 
lines  internal  to  the  angles  of  the  mouth,  and  con- 
tinued upwards  and  slightly  inwards  by  the  side  of 
the  nose  to  the  inner  margins  of  the  orbits.  These 
incisions  allowed  of  the  reflection  of  a  central  and 
two  lateral  flaps.    The  lateral  flaps,  composed  of  a 
small  portion  of  the  upper  lip  and  of  the  cheek, 
served  when  reflected  to  expose  the  portions  of 
the  tumor  corresponding  to  the  tuberosities  of 
the  superior  maxillary  bones;  while  the  central 
flap,  composed  of  the  bulk  of  the  upper  lip  and 
of  the  soft  parts  of  the  entire  nose,  when  dis- 
sected up,  fully  laid  bare  the  cavities  and  osseous 
boundaries   of  both  nostrils.     A   strong  pair 
of  bone  forceps  were  now  used  to  detach  the 
superior  maxillary  bones  from  the  malar  bones  at 
the  infra  orbitar  fissure  on  either  side.     The  as- 
cending nasal  processes  of  the  former  bones  were  next 
divided.    Pressure  being  now  made  on  the  entire 
mass  in  the  downward  direction,  the  substance  of 
the  tumor  gave  way,  leaving  about  one  third  of 
its  bulk  connected  with  the  palate  bones  and  part 
of  the  tuberosities  of  the  superior  maxillary  bones. 
In  order  to  remove  the  remainder  of  the  tumor, 
the  forceps  were  again  used  on  either  side  between 
what  remained  of  the  tuberosities  of  the  maxillary 
bones  and  the  pterygoid  processes  of  the  sphenoid 
and  palate  bones.    The  rest  of  the  tumor  was 
now  displaced,  but  was  still  held  by  the  soft 
palate.    This  was  divided  by  a  scalpel,  and  the 
whole  removed.     On  examining  carefully  the  im- 
mense cavity  from  which  the  diseased  structures 
had  been  removed,  the  mucous  membrane  covering 
the  vomer,  where  it  is  attached  to  the  body  of  the 
sphenoid  bone,  was  found  thickened  and  diseased; 
the  vomer,  with  its  diseased  covering,  was  conse- 
quently taken  away.    This  state  of  membrane, 
however,  was  continued  on  to  the  basilar  process 
of  the  occipital  bone,  and  could  not  be  entirely  re- 
moved.   The  htemorrhage,  though  profuse,  was 
much  less  than  could  have  been  expected,  and  no 
ligatures  were  required.    The  flaps  were  supported 
by  compresses  of  lint  introduced  into  the  mouth 
and  nostrils,  and  their  edges  were  brought  together 
by  interrupted  sutures.     No  hare  lip  pins  were 
used. 

The  patient  recovered  after  two  separate  attacks 
of  erysipelas,  which  however  did  not  prevent  the 
flaps  uniting,  although  they  endangered  his  life  and 
rendered  his  convalescence  very  tedious.  The  por- 
tion of  the  tumor  attached  to  the  occipital  bone 
was,  at  a  later  date,  when  he  had  recovered  his 
strength,  touched  weekly  with  the  potassa  fusa. 
The  whole  had  sloughed  away  before  he  left  the 
hospital  in  April,  1861.  He  is  now,  six  years 
from  the  date  of  the  operation,  living,  and  imsnaa 
no  return  of  the  disease.  Two  other  cases  of 
fibroid  polypus  of  less  extent,  but  miplicatmg  the 
lachrymal  passages,  orbits,  and  frontal  snmscs  oc- 
curring in  the  practice  of  the  writer,  and  requuing 
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esting  cases  of  fibroid  polypus  operated  on  by  Mr. 
Tatum  and  Mr.  Birkett  will  be  met  with  in  the 
British  MedicalJoiunal  for  1358,  pp.  61  and  119,  in 
which  it  was  found  necessary  to  remove  the  superior 
maxillary  bone  in  order  to  reach  the  disease.  It  is 
remarkable  that  these,  as  well  as  the  one  already 
related,  had  an  attachment  to  the  basilar  process  of 
the  occipital  bone;  and  from  hanging  down  into  the 
pharynx  while  they  extended  also  into  the  nostrils, 
have  appropriately  been  named  naso-pharyngeal. 
Another  case  of  the  kind,  where  no  operation  was 
performed,  proved  fatal  by  pressure,  causing  caries 
of  the  body  of  the  sphenoid  and  basilar  portion  of 
the  occipital  bones,  associated  with  abscesses  in  the 
brain.] 

Mr.  J.  Bell  refutes  the  common  notions,  that 
polypi  may  be  caused  by  picking  the  nose,  blow- 
ing it  too  forcibly,  colds,  and  local  injuries.  He 
asserts  that  a  polypus  is  not  in  general  a  local, 
solitary  tumor:  he  has  only  found  it  so  in  three 
or  four  instances.  Both  nostrils  are  usually  af- 
fected. He  states  that  no  finger  can- reach  that 
part  of  the  nostril  where  the  root  of  the  swelling 
ia  situated,  as  it  is  deep  and  high  in  the  nostrils, 
towards  the  throat,  and  near  the  opening  of  the 
Eustachian  tube.  The  finger  cannot  be  intro- 
duced further  than  the  cartilaginous  wing  of  the 
nose  extends,  and  can  hardly  touch  the  anterior 
point  of  the  lower  spongy  bone.  The  anterior  and 
posterior  chambers  of  the  nostril  are  separated 
from  each  other  by  a  nari'ow  slit,  which  the  finger 
can  never  pass,  and  which  is  divided,  in  conse- 
quence of  the  projection  of  the  lower  spongy  bone, 
into  two  openings,  one  above,  the  other  below. 
Through  these  the  heads  of  the  polypus  project. 
These  tangible  parts  of  the  tumor,  however,  are 
very  distant  from  its  root,  which  is  in  the  highest 
and  narrowest  part  of  the  nostril.  (See  pp.  103, 
104.)  Mr.  J.  Bell  also  says,  that  three  or  foiu- 
polypi  are  often  crowded  together  in  one  nostril, 
while  more  are  formed,  or  forming,  in  the  other. 

He  dwells  upon  the  difficulty  and  inipracti- 
cableness  of  tying  the  root  of  a  polypus;  and  ex- 
plains that,  in  all  attempts  to  extirpate  such  tu- 
mors, the  surgeon's  aim  should  be  to  reach  a  point 
nearly  under  the  socket  of  the  eye,  in  the  deepest 
and  highest  part  of  the  nostrils,and  that  instruments 
can  only  do  good  when  introduced  beyond  the 
narrow  cleft,  formed  by  the  projection  of  the 
spongy  bone.    (P.  108.) 

Though  Mr.  John  Bell  is  probably  right  in  his 
opinion,  that  polypi  do  not  proceed  from  the  several 
circumstances  wliich  have  been  above  noticed,  yet 
most  of  them  seem,  except  those  of  a  malignant 
type,  to  be  diseases  entirely  local.  Certainly,  in 
general,  it  is  very  difficult  to  say  what  is  the 
cause  of  a  nasal  polypus.  Frequently  the  patient 
is,  in  other  respects,  perfectly  well;  and,  after  the 
removal  of  the  tuinor,  no  new  one  may  make  its  ap- 
pearance. In  this  circumstance,  it  must  originate 
from  a  local  cause,  though  it  is  generally  difficult 
to  define  what  the  nature  of  this  is. 

Four  modes  of  extirpating  the  ordinary  benign 
nasal  polypi  have  been  practised:  viz.,  extracting 
them  with  forceps;  tying  them  with  a  ligature; 
cutting  them  out;  and  destroying  them  with  caustic. 

Extrudiim  is  the  most  common  method,  and 
performed  with  forceps,  the  blades  of  which  have 
holes  in  them,  and  are  internally  rather  rough,  or 
serrated  at  their  edges,  in  order  that  they  may 
take  hold  of  the  tumor  more  firmly,  and  not  easily 
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slip  ofi:'  it.  Some  are  straight;  others  slightly 
curved.  The  make  of  them  has  been  of  late  years 
greatly  improved,  and  especially  by  the  construc- 
tion, which  lets  them  be  opened  without  expand- 
ing the  nostril  too  much. 

It  is  generally  deemed  of  importance  to  take 
hold  of  the  polypus  with  the  forceps  close  to  its 
root;  and,  indeed,  when  this  rule  is  observed,  the 
whole  of  the  polypus,  together  with  its  root,  is 
extracted.  When  the  polypus  is  not  too  large,  the 
foregoing  plan  is  often  practicable.  With  respect 
to  common  gelatiiious  polypi,  they  usually  originate 
from  between  the  upper  and  lovver  turbinated 
bones,  on  the  side  of  the  antrum;  and  the  best 
plan  is,  first  to  endeavour  to  ascertain  with  a 
probe  the  precise  situation  of  the  pedicle,  which 
the  forceps,  guided  by  the  probe,  will  then  more 
readily  grasp.  Sir  A.  Cooper  has  never  known 
an  instance  of  the  growth  of  a  gelatinous  polypus 
from  the  septum  narium  ;  a  fact  highly  worthy  of 
recollection.  In  many  instances,  the  tumor  is  so 
large,  and  the  nostril  so  completely  occupied  by 
it,  that  its  root  can  neither  be  felt,  nor  taken  hold 
of  with  forceps.  The  polypus  should  then  be 
grasped  as  high  as  possible.  The  consequences 
are  of  two  kinds,  The  tumor  sometimes  gives 
way  at  its  root,  though  it  be  only  taken  hold  of  at 
its  anterior  part;  and,  in  other  cases,  breaks  where 
it  is  grasped,  a  portion  being  left  behind,  in  either 
case  more  or  less  profuse  hsemorrhage  ensuing.  This 
is,  however,  void  of  danger,  and  the  surgeon  need 
not  waste  time  in  endeavouring  to  suppress  the 
effusion  of  blood.  In  this  way,  a  large  polypus  is 
frequently  extracted,  piecemeal,  without  any  seri- 
ous loss  of  blood. 

In  some  cases,  after  the  polypus  has  been  pro- 
pelled as  far  forward  into  the  nostrils  as  it  can  be 
by  the  patient  blowing  his  nose,  and  the  place  of 
its  root  felt  with  a  probe,  its  anterior  part  may 
be  taken  hold  of  with  a  ten.aculum  forceps,  held  in 
the  left  hand;  and  if  large  may  be  drawn  gradually 
and  slowly  out,  to  make  room  for  the  introduction 
of  the  polypus-forceps  into  the  nostril.  The  more 
slowly  we  proceed  in  this  manoeuvre,  the  more  the 
polypus  is  elongated,  and  the  narrower  it  becomes, 
the  greater  is  the  space  in  the  nostril  for  the  in- 
troduction of  the  polypus-forceps,  and  the  higher 
can  this  instrument  grasp  the  tumor.  After  the 
root  of  the  polypus  has  been  taken  hold  of  with 
the  polypus-forceps,  or  if  this  cannot  be  done,  after 
the  tumor  has  been  grasped  with  the  latter  for- 
ceps, as  high  as  possible,  it  is  to  be  twisted  slowljr 
roimd,  and,  at  the  same  time,  pulled  outward,  till 
it  breaks.  When  the  body  of  the  polypus,  and 
not  the  root,  is  grasped,  it  is  a  very  important 
maxim,  rather  to  twist  the  instrument  than  to  pull 
it;  and  thus,  rather  to  writhe  the  polypus  ofi-",  than 
to  drag  it  out.  The  longer  and  more  slowly  the 
polypus-forceps  is  twisted,  the  more  the  part  where 
the  excrescence  separates  is  bruised,  the  less  is  the 
danger  of  htcmorrhage,  and  the  more  certainly 
does  the  tumor  break  at  its  thinnest  part,  or  root. 
When  the  extr.iction  is  done  with  violence,  and 
celerity,  only  a  piece  is  usually  brought  awaj-.  Sir 
A.  Cooper  recommends  tearing  polypi  from  their 
attachment  with  a  sudden  jerk,  as  the  most  likely 
mode  to  bring  away  the  whole  of  the  root,  and 
even  a  portion  of  the  Schneiderian  membrane  and 
bone,  so  as  to  hinder  a  relapse :  n  piece  of  advice, 
however,  which  he  seems  to  intend  for  cases  in 
which  the  pedicle  is  grasped  by  the  forceps,  ns  it 
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°ught  always  to  be,  if  possible;  but,  when  circum- 
stances oblige  the  surgeon  to  take  hold  of  any 


other  more  accessible  portion  of  the  tumor,  the 
rule  of  slowly  and  gradually  twisting  oif  the  poly- 
pus, instead  of  using  a  sudden  jerk,  is  what  I  con- 
sider the  most  likely  method  of  extracting  the 
tumor  in  a  mass. 

As  soon  as  the  polypus  has  given  waj',  the 
surgeon  is  to  examine  whether  any  part  remains 
behind.  When  the  polypus  is  very  narrow  at  the 
place  where  it  has  been  broken,  and  the  patient 
can  breathe  through  the  nose  freely,  there  is  rea- 
son to  presume  that  the  polypus  has  given  way  at 
its  root,  and  that  none  continues  behind.  The 
finger,  if  it  can  be  introduced,  procures  the  most 
certain  information  ;  or  the  probe,  when  the  finger, 
for  want  of  room,  cannot  be  employed.  When 
a  piece  of  the  root  is  left,  it  is  best  to  introduce 
the  forceps  again,  under  ,the  guidance  of  the  fin- 
ger, or  probe,  and  thus,  if  possible,  pinch  and 
twist  off  the  remnant  of  the  disease. 

Some  hffimorihage  always  follows  the  opera 
tion  ;  and  by  many  writers  it  is  represented  as 
perilous.  But  this  is  not  the  case  in  com- 
mon gelatinous  polypi,  which  are  not  furnished 
with  large  vessels,  and  are  the  instances  in 
which  the  operation  is  most  proper.  Cases  are 
met  with,  however,  in  which  the  bleeding  is  really 
serious  ;  and  therefore  the  surgeon  should  take 
care  to  furnish  himself,  before  the  operation,  with 
the  most  effectual  means  for  its  suppression.  The 
risk  of  profuse  hsemorrhage  may  always  be  lessened 
by  slowly  twisting  the  polypus  at  its  root,  in  pre- 
ference to  pulling  it  directly  out.  After  the 
polypus  has  given  way  at  its  root,  if  the  bleeding 
should  still  be  profuse,  ice-cold  water  or  strong 
brandy  may  be  sucked  or  injected  into  the  nose 
These  applications  mostly  prove  effectual.  If 
the  hemorrhage  should  still  prevail,  it  may  usually 
be  checked  in  the  following  manner.  Twist  a 
dossil  of  lint  round  the  extremity  of  a  probe  ; 
wet  it  completely  through,  with  a  strong  solution  ot 
the  sulphate  of  zinc  ;  introduce  it  into  the  nostril, 
and  press  it  against  the  part  whence  the  blood  issues. 

When  this  method  fails,  the  nostril  may  be 
plugged  in  the  following  way:— A  piece  of 
catgut  or  wire  may  be  introduced  into  the  nostril, 
and,  by  means  of  a  pair  of  forceps,  be  brought  out 
of  the  mouth,  or  what  is  still  better,  a  ligature 
may  be  attached  to  the  end  of  a  bougie  and  passed 
by  means  of  this  instrument,  through  the  nostril, 
to  the  back  of  the  pharynx,  where  it  is  at  once 
seen,  and,  with  a  pair  of  forceps,  brought  out  ot 
the  mouth.  A  roll  of  lint  is  then  to  be  attached 
to  it,  and  drawn  through  the  mouth  into  the  nose; 
thus  the  posterior  aperture  of  the  nose  may  be 
stopped  up.  Then  the  nostril  is  to  be  filled  with 
lint.    (See  Nose.) 

Sometimes,  the  greatest  part  of  the  polj'pus  ex- 
tends backward,  hanging  down  behind  the  soft 
palate  towards  the  pharynx.  If  there  should  be 
but  little  of  the  polypus  visible  in  the  nostril,  its 
extraction  must  be  performed  backward,  in  the 
throat.  This  is  usually  done  with  a  pair  of  curved 
polypus-forceps,  which  is  to  be  introduced  through 
the  mouth,  in  order  to  seize  and  tear  off  the  tu- 
mor as  high  as  possible  above  the  soft  palate.  As, 
by  this  mode,  the  polypus  is  not  twisted,  but  pulled 
away,  the  htemorrhage  is  generally  copious.  If  a 
fragment  of  the  tumor  should  remain  behind,  it 
may  now  be  extracted  through  the  nose. 
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Frequently  the  polypus  grows  again.    Some  of 
the  root  remaining  behind  may  often  be  a  cause 
of  the  relapse.    But,  in  the  operation  itself,  if  the 
root  can  be  grasped  with  the  forceps,  it  may  be 
torn  away  with  a  sudden  jerk,  as  recommended 
by  Sir  A.  Cooper,  for  the  express  purpose  of 
bringing  away  with  the  root  the   portion  of 
Schneiderian  membrane,  and  even  a  scale  of  bone 
from  which  the  tumor  originates,  so  as  to  prevent 
its  growing  again.    The  recurrence  of  the  disease, 
however,  may  occasionally  arise  from  other  causes. 
The  polypus,  observed  subsequently  to  the  opera- 
tion, is  frequently  not  a  new  substance,  but  only  a 
part  of  the  original  tumor.    Sometimes  a  smaller 
and  a  larger  polypus  are  found  in  the  nose  at  the 
same  time.    The  larger  one  is  extracted,  while 
the  other  remains  undiscovered  ;  and,  when  it  has 
increased  in  magnitude,  it  is  apt  to  be  mistaken 
for  a  reproduction  of  the  one  previously  extirpated. 

Ligature. — The  plan  is  to  tie  the  root  of  the 
tumor,  by  which  means  the  polypus  is  thrown 
into  the  state  of  sphacelus,  and  at  length  becomes 
detached.    Many  instruments  have  been  invented 
for  this  purpose,  but  Levret's  double  canula,  or 
the  ligature-encircling  apparatus  of  Graefe,  seem  to 
be  the  best.     Through  Levret's  double  canula  a 
silver  wire  is  to  be  introduced,  so  as  to  form  a 
noose  at  the  upper  end  of  the  instrument,  propor- 
tioned in  size  to  the  anterior  part  of  the  tumor, 
situated  in  the  nostril.    The  two  ends  of  the  wire 
are  to  hang  out  of  the  two  lower  apertures  of  the 
double  canula;  and  one  of  them  is  to  be  fastened 
to  a  small  ring  on  its  own  side  of  the  instrument. 
The  other  is  to  remain  loose.    The  wire  must  be 
made  of  the  purest  silver,  and  ought  to  be  as  flexi- 
ble as  possible,  that  it  may  not  readily  break.  It 
must,  also,  not  be  too  thin,  lest  it  cut  through  the 
root  of  the  polypus.    The  canula  is  to  be  some- 
what less  than  five  inches  long.    By  the  assistance 
of  this  canula,  the  noose  is  to  be  introduced  into 
the  nose,  and  put  round  the  polypus.    But,  as  the 
canula,  which  is  usually  constructed  of  silver,  is 
straight  and  inflexible,  while  the  inner  surface  of 
the  nostril  is  pieternaturally  arched,  especially 
when  much  distended  by  the  polypus,  its  introduc- 
tion must  be  attended  with  considerable  difficulty. 
In  fact,  it  can  seldom  be  introduced  as  deeply  as 
the  root  of  the  polypus. 

After  the  noose  has  been  introduced  as  deeply 
as  possible,  the  loose  extremity  of  the  wire  is  to 
be  drawn  out  of  the  lower  aperture  of  the  canula, 
and  rolled  round  the  ring  on  that  side  of  the  instru- 
ment, or  tightened  by  means  of  the  small  windlass 
on  Graefe's  apparatus.  Thus  the  root  of  the  po- 
lypus is  constricted.  As  the  noose  gradually 
makes  a  furrow,  where  it  surrounds  the  polypus,  it 
grows  slack  after  a  short  time,  and  no  longer  con- 
stricts the  tumor.  The  wire,  therefore,  is  to  be 
tightened  daily.  Tlie  more  tense  it  is  kept,  the 
sooner  the  separation  of  the  polypus  is  brouglit 

about.  , 

When  the  tumor  has  begun  to  slougli,  ana  a 
foetid  discharge  has  commenced,  a  solution  of  alum, 
or  of  chloride  of  lime,  or  soda,  should  be  repeatedly 
injected  into  the  nostril,  for  the  sake  of 
and  immediately  the  dead  mass  is  sufhciently 
loose,  it  should  be  removed.  j;ffl„„r 
The  ligature  is  attended  with  so  many  d.fficul- 

ties,  that:  in  tl>e  >»ajo"'y      '^''^  °^ 
ceps  is  infinitely  preferable.    Hemorrhage  is  the 
only  inconvenience,  for  which  extraction  is  abau- 


doned  for  the  employment  of  the  ligftture.  But 
this  is  much  less  dangerous  than  is  represented; 
while  the  inconveniences  of  the  ligature  are  serious 
and  numerous.  [Those  cases  in  which  the  poly- 
pus hangs  down  from  the  posterior  nares  into  the 
pharynx  are  the  most  suitable  for  the  application 
of  the  wire  noose.  They  can  be  seen  from  the 
mouth,  and  the  noose  can  be  directed  over  the 
tumor  by  the  fingers  or  by  the  aid  of  an  appro- 
priate instrument.  The  wire  can  be. more  conve- 
niently adjusted  around  the  tumor  without  the 
canula  in  the  first  instance,  and  the  ends  of  the 
wire  afterwards  passed  through  it.  It  is  also 
better  to  use  the  canula  and  noose  as  an  dcraseur 
and  to  remove  the  tumor  at  once  than  to  have  it 
slough  in  the  nostril.] 

Caztsiics. — The  cautery,  formerly  recommended 
for  the  cure  of  the  polypus  nasi,  is  now  entirelj'  re- 
jected; but  red  projections,  not  of  the  nature  of  a 
polypus,  sometimes  noticed  within  the  nostrils  of 
children.  Sir  A.  Cooper  cures  by  touching  with  a 
bougie  armed  with  the  argentum  nitratum.  The 
cysts  of  the  hydatid  polypus  he  also  destroys  by 
applying  the  muriate  of  antimony  to  them  with  a 
camel-hair  pencil. 

Excision.  —  Sir  A.  Cooper  has  sometimes  re- 
moved polypi  by  dividing  their  pedicle  with  a  pair 
of  probe-pointed  scissors;  but  his  experience  has 
taught  him  that  the  disease,  when  thus  extirpated, 
is  more  likely  to  return  than  when  cured  by  ex- 
traction. When  a  polypus  is  vei-y  large,  and  the 
pedicle  grows  from  the  side  of  the  antrum,  he  also 
sometimes  cuts  through  the  root  with  a  pair  of 
curved  scissors,  and  presses  down  the  polypus  at 
the  back  of  the  mouth  with  his  finger,  from  over 
the  velum  pendulum  palati,  and  thus  removes  it. 
He  has  never  seen  danger  or  difficulty  arise  from 
the  plan,  but,  on  the  contrary,  has  known  it  answer 
in  several  instances  in  which  the  forceps  had  been 
employed  through  the  nostrils  in  vain.  (^Lectures, 
^c.  vol.  ii.  p.  352.) 

In  the  polypus,  which  arises  from  a  relaxation 
of  tlie  Sclineiderian  membrane,  external  astrin- 
gent applications  may  be  first  tried;  such  as  ice- 
cold  water,  solutions  of  alum,  muriate  of  ammonia, 
the  tincture  of  muriate  of  iron,  &c.  These  re- 
medies (says  Richter)  commonly  lessen  it,  and  fre- 
quently, when  it  is  not  very  large,  accomplish  its 
entire  removal.  If  this  should  not  happen,  there 
is  no  reason  against  putting  a  ligature  round  it. 
Here  also  we  may  venture  to  employ  a  cutting 
instrument,  if  it  be  in  our  power  to  do  so.  But 
the  practice  of  extraction  is  not  applicable  in  such 
cases.  A  strong  solution  of  alum,  introduced  into 
the  nostril  with  a  dossil  of  lint,  will  also  remove 
the  hydatid  polypus  of  young  persons,  as  Sir  Astley 
Cooper  has  explained.  These  polypi  he  compares 
to  wet  bladders  hanging  within  the  nose;  they  are 
not  attended  with  pain,  though  with  the  inconve- 
nience of  obstruction.  Wiien  pressed  with  the 
forceps,  they  burst,  and  discharge  a  fluid  resem- 
bling mucus.  The  nose  may  be  frequently  cleared 
of  them  by  instruments;  but  they  are  always  re- 
generated. Whether  astringents  will  cure  them 
permanently,  he  cannot  say  positively.  {Lectures, 
^c.  vol.  ii.  p.  353.) 

[Mr.  Bryant  of  Guy's  Hospital  has  lately  intro- 
duced a  new  method  of  curing  the  ordinary  gelati- 
nous polypus  by  a  powerful  astringent  (tannin) 
used  as  a  snuff  or  propelled  by  sufllation  into  the 
nostril.   This  mode  of  treatment  is  far  preferable 


fPU8.  467 

to  all  operative  procedure,  and  if  it  prove  as  suc- 
cessful in  the  hands  of  others  as  in  his,  the  profeg- 
sion  and  the  sufferers  from  this  malady  will  be 
greatly  indebted  to  him  for  a  vast  improvement  in 
the  treatment  of  a  most  distressing  disease,  the 
management  of  which  by  the  means  hitherto  in 
use  every  sixrgeon  must  confess  to  be  tedious  and 
unsatisfactory.  The  importance  of  Mr.  Bryant's 
suggestion,  as  well  as  the  able  and  concise  man- 
ner in  which  he  has  introduced  it  to  the  profession, 
render  it  a  matter  of  justice  to  him  that  it  should 
be  h«re  fully  stated  in  his  own  words,  and  attested 
by  his  own  cases. 

"  There  has  hitherto  been,"  he  writes,  "  but  one 
kind  of  practice  adopted  for  the  treatment  of  these 
nasal  polypi  to  which  anything  like  success  can 
be  attributed;  and  that  is,  their  forcible  abruption 
by  means  of  instruments.  Some  surgeons  employ 
a  large  pair  of  well-made  forceps,  which  are  care- 
fully applied  to  the  peduncles  of  the  growths; 
whilst  others  prefer  the  noose,  or  instrument  by 
which  a  wire  or  cord  is  slipped  over  the  body  of 
the  polypus  and  its  neck  encircled.  In  both  in- 
stances the  growth  is  forcibly  torn  away  from  its 
attachments  and  relief  afforded.  As  far  as  it  goes, 
this  treatment  is  doubtless  good;  and  may  be  era- 
ployed  whenever  the  polypus  is  of  sufficient  size 
to  require  interference;  but  all  surgeons  are  aware 
of  the  unsatisfactory  condition  of  patients  who 
have  been  thus  treated.  It  is  true  the  chief 
portions  of  the  disease  for  which  the  surgeon  has 
been  consulted  may  be  removed,  and  a  certain 
measure  of  relief  afforded  to  the  patients;  but  how 
long  can  this  relief  be  promised  ?  How  soon  will 
the  same  symptoms  of  the  disease  reappear,  and  a 
fresh  operation  be  demanded,  to  be  followed  by 
the  same  relief,  relapse,  and  surgical  interference  ? 
We  all  know  that  these  cases  may  go  on  during 
the  patient's  life,  that  the  period  of  immunity  from 
the  disease  may  vary  in  different  patients,  or  even 
in  the  same  patient  at  different  periods;  but  we 
also  know  that,  as  a  rule,  a  return  will  take 
place,  and  that  sooner  or  later  a  repetition  of 
surgical  treatment  will  be  called  for. 

"  It  was  this  unsatisfactory  state  of  matters 
which  induced  me  to  look  about  for  a  different 
plan  of  treatment;  and  having  now  employed  it 
for  some  years  with  invariable  success,  I  can  with 
considerable  confidence  recommend  it  for  general 
adoption.  I  am  disposed  to  regard  it  as  a  practi- 
cal wrinkle  of  no  mean  value  in  the  treatment  of  a 
hitherto  very  intractable  affection,  and  it  is  with 
some  little  pleasure  that  I  now  bring  it  publicly 
before  my  professional  brethren.  I  propose  to 
demonstrate  the  practice  by  the  quotation  of  cases. 

"  Case  I.  The  first  case  in  which  I  was  led  to 
adopt  the  practice,  in  the  year  1862,  was  in  a 

young  woman,  E.  C  ,  aged  thirty-two,  who 

had  been  under  my  care  at  Guy's  Hospital  for 
several  years.  She  had  both  nostrils  affected 
with  polypi,  and  for  this  she  sought  relief  about 
every  three  months.  Her  nostrils  were  remark- 
ably small,  so  that  the  operation  for  removal  was 
one  of  difficult}'.  1  had  tried  the  injection  of 
astringent  lotions  with  no  success,  or  with  so  little 
that  it  was  not  worth  describing  under  that  name, 
and  gave  them  up.  I  then  looked  about  for  some 
powerful  astringent  that  might  be  locally  applied, 
and  that  would  yet  be  innocuous  to  healthy  mucous 
membrane,  and  found  it  in  tannin.  I  ordered  this 
to  be  used  as  u  gnuff,  the  patient  to  get  somo 
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friend  to  blow  it  daily  up  the  nostril  through  a 
quill.  In  one  month  this  patient  came  to  me 
well.  Both  nostrils  were  quite  clear,  and  free 
from  all  signs  of  disease.  This  patient  was  under 
ray  observation  for  three  years  aftervvards,  and  no 
return  of  the  affection  made  its  appearance. 

"  Case  II. — The  second  case  I  propose  to  quote 
occurred  in  the  person  of  a  gentleman,  aged  fifty- 
five,  who  had  polypoid  growths  in  both  nostrils 
for  ten  years.     When  he  came  under  my  care  in 
July,  1864,  both  nostrils  were  completely  plugged. 
On  tlie  left  side  the  nose  was  filled,  even  -to  its 
external  orifice;  on  the  right  the  growth  occupied 
the  posterior  nares,  and  was  not  visible  in  front. 
I  cleared  the  left  nostril  with  tolerable  ease  by 
means  of  the  instrument  I  generally  employ,  the 
'  noose '  taking  away  one  of  the  largest  polypi  I 
ever  removed.    Some  bleeding  followed  the  opera- 
tion, and  as  the  polypus  of  the  right  side  could 
not  be  brought  forwards  for  manipulation,  its 
removal  was  postponed  for  one  week.    I  thought, 
however,  it  would   be  well  to  try  the  effects 
of  the  tannin  in  this  case,  and  prescribed  it  as 
in  the  last.     The  following  week,  when  I  saw 
this  gentleman  again,  he  came  into  my  consulting 
room  with  some  spirit,  saying  that  he  was  all  right, 
that  on  the  third  day  after  the  use  of  the  snutt",  a 
polypus  as  large  as  the  one  I  had  removed  from 
the  left  nostril  had  come  away  from  the  right,  and 
that  he  was  quite  well.     This  gentleman  was 
ordered  to  keep  some  of  the  snuff  by  him,  and  to 
use  it  on  the  slightest  indications  of  obstruction  to 
his  nose.    He  has  remained  well  ever  since,  and 
when  I  saw  him  early  this  year  he  was  quite  free 
from  the  disease. 

"  Case  Z7/.— Sarah  S  ,  aged  sixty,  had  been 

the  subject  of  a  polypus  in  both  nostrils  for 
many  years.  She  had  been  under  my  care  for 
several  years,  and  had  been  operated  upon  five 
times,  the  last  operation  having  been  performed 
three  months  previously.  When  I  saw  her  on  the 
19th  of  February,  1866,  her  nose  was  full  of 
polypi,  even  to  the  external  orifice.  Although  an 
extreme  case  of  the  disease,  I  deemed  it  right,  as 
an  experiment,  to  try  the  effect  of  the  '  tannin 
used  as  a  snuff,  and  on  March  12th  (three  weeks 
afterwards),  the  nose  was  quite  clear.  From  the 
day  of  its  use  the  growth  bega-.i  to  wither  and  to 
slough  oft".  By  the  26th  Marjj,  on  a  careful  ex 
aminatiou  of  the  nostrils,  no  signs  of  the  disease 
could  be  made  out.  The  mucous  membrane  also 
appeared  healthy.  I  saw  this  patient  on  the  28th 
May,  and  she  was  still  well 

"Case  /r.— Stephen  B  ,  aged  thirty-one, 

came  to  me  on  the  24th  of  March,  1866,  with 
nasal  polypi,  cjinpletely  occluding  the  right  nostri 
He  had  had  the  disease  six  or  seven  years 


liud  been  operated  upon  many  times,  tlie  last  being 
about  a  year  ago.  Tannin  was  ordered  as  a  snutt', 
and  on  the  fourth  day  (March  29)  the  growth  had 
much  diminished  :  it  was  evidently  withi'ring. 
He  had  then  a  slight  passage.  On  the  5th  of 
April  the  polypus  had  disappeared,  and  he  could 
breathe  freely  througli  the  nostril.  On  the  5th  of 
May  he  was  still  well. 

"  Case  K.— James  S  ,  aged  sixty, came  under 

my  care  on  the  10th  of  May,  1866.  He  had 
been  the  subject  of  nasal  polypi  in  both  nostrils 
for  about  five  years,  and  had  been  operated  upon 
three  times.  Both  nostrils  were  completely  filled, 
no  passage  existing  through  either  side.  Tannin 


was  ordered,  and  on  the  20th  of  June,  he  could 
blow  through  both  nostrils,  no  signs  of  the  disease 
existing.  On  the  10th  of  July  he  was  quite  well, 
the  nose  looking  as  healthy  as  it  could  be. 

"  Case  VI — George  G  ,  aged  fifty-six,  came 

under  my  care  at  Guy's  Hospital,  on  Oct.  8th, 
1866.  He  had  had  polypi  of  both  nostrils  for 
some  years.  He  was  operated  upon  in  November, 
1865,  and  again  in  April,  1866.  When  he  came 
under  my  notice,  both  nostrils  were  completely 
filled  with  small  polypi.  Tannin  was  ordered  as 
a  snuff,  and  in  two  weeks  the  nose  was  clear,  no 
signs  of  disease  existing.  I  saw  him  one  month 
subsequently,  when  he  was  well, 

"  It  is  unnecessary  for  me  to  quote  other  cases 
to  prove  the  value  of  the  practice  I  have  recom- 
mended.   The  examples  I  have  given  appear  to  be 
conclusive  as  to  the  power  of  '  tannin '  to  cause 
destruction  of  the  gelatiniform  polypus.    When  I 
first  employed  the  snuff,  I  thought  it  would  be 
useful  only  in  destroying  small  polypi,  and  in  thus 
retarding  the  growth,  if  not  preventing  a  recur- 
rence, of  the  disease,  after  it  had  once  been  sur- 
gically removed  ;  but  subsequent  experience  has 
proved  that  it  does  much  more — that  it  has  the 
power  of  destroying  even  the  largest  growths,  and 
of  preventing  the  recurrence  of  a  troublesome  and  ob- 
stinate affection." — Lancet,  Feb.  23,  1867,  p,  235.] 
POLYPUS  OF  THE  UTERUS.  —  [Under 
this  name   are  included  all  tumors,  stalked  or 
sessile,  which  hang  from  the  inner  wall  of  the 
uterus  or  vagina.    It  is,  however,  convenient  to 
exclude  cancerous  growths  and  the  cauliflower  ex- 
crescence.   Polypi  may  be  found  at  any  age  and 
in  any  social  condition,  in  the  married  and  in  the 
virgin.    They  are  most  common  during  the  period 
of  reproductive  capacity.    There  are  four  principal 
varieties.    1.  The  most  common  aal  typical  has 
been  called  successively  fibrous,  fibroid,  or  muscu- 
lar (myoma),  according  to  the  current  pathological 
doctrines.    It  is  in  reality  nothing  else  than  a 
fibroid  tumor  formed  in  the  muscular  wall  of  the 
uterus  in  process  of  extrusion.    It  is  identical  in 
structure  with  the  ordinary  fibroid  of  the  uterus, 
as  Vogel  {Erl'duienmyslafeln  zur  Pathdogischcn 
Histologie,  1843)  has  demonstrated,  and  Oldham 
{GuT/'s  Reports,  1841),  the  writer,  and  Dr.  Hassall 
[Tnms.  of  Lond.  Med.  Soc,  Lancet,  1851),  Bris- 
towe  {Trans.  Pathol.  Soc,  1853),  and  others  since. 
The  structure  of  the  uterind  fibroid  is  closely  ana- 
logous to  the  proper  muscular  tissue  of  the  uterus 
in  which  it  is  found,  and  from  which  it  appears  to 
be  formed.    Vogel's  description  of  one  case  is  so 
illustrative  of  the  structure  and  other  features  of 
fibroid  polypus,  lliat  the  relation  of  it  becomes 
especially  instructive.    In  describing  Fig.  5,  Plate 
IX.,  he' says:  "It  represents   the  piimigenous 
cells  of  a  "fibrous  tumor  arising   in  the  uterus. 
These  cells  are  doubtless  the  rudiments  of  organic 
muscular  fibres.    The  history  of  the  disease  is  as 
follows: — A  single  woman,  aged  forty-four,  was 
admitted  into  the  hospital,  after  iiaving  suffc^red 
fur  several  years  from  a  fluctuating  swellnig  in  the 
right  side  of  tiie  abdomen,  which  hitherto  had 
caused  no  pain,  a  dragging  sensation,  as  if  the 
re  about  to  brmg  forth,  only  excepted. 


patient  were     „         ,      -     ,  , 

Suddenly  violent  pains  came  on  in  the  abdomen, 
increased  by  pressure.  Tiiese  continued,  and  the 
patient  died  after  three  days.  The  autopsy  gave 
the  following  results  :  The  omentum  was  consider- 
ably thickened  on  the  mht  side,  and  adherent 


both  to  the  abdominal  walls  and  to  a  hard  tumor 
which  reached  below  into  the  pelvis,  and  was  ol 
the  size  of  two  fists.    The  tumor  was  knobby  on 
the  surface,  of  a  white  colour,  and  hard  ;  it  was 
intimately  connected  with  the  fundus  of  the  uterus, 
from  which  it  seemed  to  spring.    The  mner  sur- 
face of  the  uterus  appeared  natural,  the  raucous 
membrane  unaltered.    In  its  cavity,  however,  was 
a  round  tumor  the  size  of  a  billiard-ball,  hard,  ot 
a  bluish-white  colour,  and  covered  with  a  yellowish 
purulent  matter.    It  lay  free  in  the  cavity  of  the 
womb,  without  any  attachment  to  the  walls.  The 
substance  of  the  uterus  was  much  thickened  ;  the 
thickness  was  not  uniform,  but  in  many  places  it 
was  three  inches.    In  the  substance  were  many 
round  tumors  of   the  size  of  a  pea,  a  bean,  a 
walnut,  up  to  that  of  a  billiard-ball.  These 
tumors  were  for  the  most  part  free,  or  at  least 
could  be  easily  detached  from  the  surrounding 
substance  of  the  uterus.    They  were  of  a  white 
colour,  and  very  firm  texture.    They  were  in 
general  bullet-shaped,  but  most  of  them  knobby. 
On  section  they  showed  interiorly  the  same  hard 
glistening  tissue  as  the  outside;  but  a  fibrillation 
or  distinct  texture  could  not  be  distinguished  by 
the  naked  eye.    The  large  tumor  first  described 
as  arising  from  the  fundus  was  softened  in  parts  ; 
it  exhibited  irregular,  eroded  excavations,  traversed 
by  bands  which  were  soft  at  the  surface,  but  hard 
in  the  interior.    These  cavities  were  some  empty, 
some  filled  with  a  soft  bkod-coagulum,  or  a  greasy, 
purulent  grey  matter.    The  softened  tumor  was 
broken  above,  and  had  emptied  a  part  of  its  con- 
tents into  the  cavity  of  the  peritoneum,  whence 
secondary  peritonitis  and  death.    Another  tumor 
of  the  size  of  a  pigeon's  egg  was  found  in  the 
vaginal  portion  of  the  uterus  ;  this  was  softer,  and 
could  not  be  separated  from  the  uterine  substance. 
It  was  white,  and  consisted  of  a  fibrous  web  with 
large  meshes  filled  v/ith  a  thick  albuminous  fluid. 
The  substance  of  the  uterus  consisted  of  the  ordi- 
nary organic  muscular  fibres.     In  some  places 
brownish   cells   in   great   numbers  were  found 
between  these  fibres.    The  mass  contained  in  the 
cavity  of  the  uterus  showed  quite  the  same  struc- 
ture, the  same  fibres,  and  the  same  brown  cells. 
The  tumors  in  the  substance  of  the  uterus,  both 
great  and  small,  were  exactly  similar.    The  upper 
softened  part  of  the  large  tumor  contained,  toge- 
ther with  blood-clots  and  isolated  blood-corpuscles, 
many  pus-globules,  which  underwent  the  ordinary 
change  with  acetic  acid.    The  softening  of  the 
tumor  was  plainly  occasioned  by  inflammation. 
The  traversing  bands  and  threads  in  the  cavities 
of  tlie  softened  portion  were  recognised  as  the 
ddbris  of  organic  muscular  fibres  and  connective 
tissue  which  had  withstood  the  destruction  of  the 
surrounding   tissue.      The  softer  tumor  in  the 
vaginal  portion  appeared  to  be  a  fibrous  tumor; 
the  fibrous  portion  consisted  of  organic  muscular 
fibres  and  connective  tissue ;   the  albuminous- 
looking    fluid  in  the  meshes  showed  numerous 
round  or  ehiiigaled  cells,  sometimes  solitary,  some- 
times in  groups,  probably  primary,  which,  later, 
would  liave  been  developed  into  muscular  cells 
and  fibres.    Some  of  the  tumors  in  the  substance 
of  the  uterus  were  carefully  enucleated,  cut  into 
small  pieces,  repeatedly  washed  in  water,  and 
submitted  to  chemical  investigation.    They  were 
gradually  dissolved  in  boiling  concentrated  hydro- 
chloric acid  ;  the  solution  was  colourless.  In 
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acetic  acid  they  swelled  up,  became  translucent 
and  gelatinous;  but  a  perfect  solution  was  not 
obtained  at  the  end  of  a  week's  treatment.  Simi- 
lar pieces,  carefully  washed  with  water,  then  dried 
between  pieces  of  blotting-paper,  were  weighed 
and  completely  dried  at  100°  in  a  water  bath,  and 
again  weighed.  1000  parts  of  the  fresh  substance 
gave  220  of  dried  residuum." 

Lebert  (1852)  describes  these  fibroid  polypi  as 
consisting  of :  1.  cellular  tissue  and  fibrn-plastic 
elements  ;  2.  of  muscular  fibre-cells  like  those  of 
the  uterus.     Robin  (1854)  says  the  muscular 
fibre-cells  are  larger  than  those  of  the  empty  uterus, 
but  smaller  than  those  of  the  gravid  uterus  ;  that 
they  constitute  from  a  fourth  to  a  half  of  the 
morbid  mass  ;  they  further  contain  a  large  pro- 
portion of  finely-granular  amorphous  matter,  very 
tenacious,  half-solid,  binding  the  fibres  of  the  cel- 
lular tissue  together,  and    also  the  fibre-cells. 
This  granular  amorphous  matter  tends  to  grow 
with  the  growth  of  the  tumor.    These  tumors 
form  distinct  masses  of  uterine  tissue,  surrounded 
by  a  species  of  envelope  or  capsule  formed  of  con- 
nective tissue,  and  a  layer  of  the  proper  muscular 
wall.    It  is  owing  to  this  encapsulation  that  they 
become  capable  of  travelling  from  their  primary 
seat.     How  are   these   growths    fed  ?  Their 
structure  is  dense,  possessing  commonly  no  vessels 
of  any  size,  and  they  are  quite  insensible.  Cru- 
veilhier  pointed  out  that  it  is  in  these  tumors  that 
the  vascular  system  of  fibrous  bodies  in  general 
can  best -be  studied.    A  considerable  vascular  net- 
work envelopes  them.     This  is  entirely  venous, 
and  communicates  with  the  veins  of  the  uterus, 
which  acquire  a  calibre  proportionate  to  the  de- 
velopment of  the  tumors.     Occasionally,  how- 
ever, vessels  of  considerable  size  have  been  seen 
penetrating  the  substance  of  fibroid  polypi.  The 
growth  of  fibroid  polypi,  like  that  of  fibroids  still 
imbedded  in  the  uterine  wall,  is  stimulated  by  the 
ovarian  or  menstrual  nisus,  and  still  more  actively 
by  pregnancy,  the  same  impulse  as  that  which 
governs  the  cognate  muscular  tissue.     In  like 
manner,  they  are  disposed  to  undergo  a  similar  re- 
trogression or  decline  when  pregnancy  has  passed, 
and   even   atrophy   or   calcareous  degeneration 
when  the  period  of  menstrual  life  has  ended.  The 
fibroid  polypus  having  undergone  a  certain  degree 
of  severance  from  the  uterus,  is  in  corresponding 
measure  withdrawn  from  this  influence,  but  never 
entirely.     Dr.  R.  Lee  (Med.  Clnr.  Trans,  vol. 
xix.)  cites  Dr.  Sims  as  describing  the  distinction 
of  a  fibroid  tumor  in  the  following  manner: — 
1st.  If  it  happen  to  be  developed  in  the  centre 
of  the  muscular  wall,  it  grows  there  ;  2nd.  if 
near  the  outer  wall,  it  expands  into  the  cavity 
of  the  abdomen,  covered  by  the  peritoneum  ;  3rd. 
if  near  the  mucous  surface,  then  it  projects  into 
the  uterine  cavity,  protruding  before  it  a  layer  of 
muscular  tissue,  so  that  tlie  neck  of  the  tumor 
would  be  formed  by  a  portion  of  the  substance  ot 
the  uterus.     Boivin,  Duges,  Breschet,  and  others 
have  entertained  the  same  view.    Two  factors  con- 
cur in  the  production  of  this  migration.  Sometimes 
this  takes  place  as  the  result  of  the  different  ratio 
of  growth  of  the  tumor  and  of  the  uterus.  A 
dense  solid  substance,  distinct  from  the  uterine 
wall  in  which  it  is  imbedded,  and  continuing  to 
grow,  whilst  the  uterus  itself  partakes  to  a  less 
degree  in  the  process  of  enlargement,  will  in  time 
form  a  projection  upon  one  or  other  surface  of  the 
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organ.  When  it  begins  to  bulge  prominently  in 
the  cavity  of  the  uterus,  active  contraction  of  this 
organ  will  tend  to  cast  it  off.  For  this  purpose, 
the  uterine  muscular  tissue  has  become  developed 
under  the  stimulus  of  what  may  be  regarded  as  a 
parasitic  growth.  The  carrying  a  polypus  is  a  species 
of  gestation;  and  there  is  always  a  preparation  for 
expelling  the  polypus,  which  occasionally  ends 
successfully — ^labour  completing  the  analogy.  Dr. 
Montgomery  relates  a  case  in  which  the  gradual 
conversion  of  a  fibrous  tumor  into  a  polypus,  and 
its  expulsion  into  the  vagina,  was  clearly  traced. 
The  likeness  to  ordinary  gestation  is  seen  in  the 
growth  the  uterus  undergoes.  Mr.  Paget  {Surgical 
Patliology)  thus  contrasts  the  growth  of  a  fibroid 
tumor  and  that  of  the  uterus  :  "  A  tumor  may 
respmble  in  its  tissues  the  uterus  itself,  having 
well-formed  muscular  and  fibrous  tissue,  and  so  far 
as  the  structures  formed  in  excess  are  concerned, 
we  might  regard  the  tumor  as  the  result  of  an 
hypertrophy  not  essentially  different  from  that 
which,  at  the  same  time  .and  rate,  may  take  place 
in  the  uterine  walls  around  it.  But  an  essential 
difference  is  in  this  :  the  uterus,  in  its  growth 
around  the  tumor,  maintains  a  normal  type, 
though  excited  to  its  growth,  if  we  may  so  speak, 
by  an  abnormal  stimulus;  it  exactl}'  imitates  in 
vascularity  and  muscular  development  the  preg- 
nant uterus, and  may  even  acc[uire  the  like  power; 
and  at  length,  by  contractions  like  those  of  par- 
turition, may  expel  the  tumor  spontaneously 
separated.  But  the  tumor  imitates  in  its  growth 
no  natural  shape  or  construction  ;  the  longer  it 
grows  the  greater  is  its  deformity."  To  this  it 
may  be  added  that,  after  the  expulsion  of  the 
tumor,  the  uterus  undergoes  the  same  processes  of 
contraction  and  involution  by  degradation  and  ab- 
sorption of  the  now  superfluous  muscular  fibre-cells 
as  after  ordinary  labour.  The  stimulus  to  deve- 
lopmental activity  being  withdrawn,  superabun- 
dant blood  is  no  longer  attracted  to  the  organ,  the 
blood-vessels  shrink,  and  the  tendency  to  floodings 
is  checked. 

The  similarity  between  polypoid  and  ordinary 
gestation  is  sometimes  so  close  as  to  cause  mistakes 
that  might  lead  to  serious  imputation  against 
moral  character.  Following  upon  many  of  the 
more  obvious  signs  of  pregnancy,  a  substance  re- 
sembling an  altered  aborted  ovum  is  expelled 
with  haemorrhage.  It  is  only  by  section  and 
microscopical  examination  that  such  a  "  fleshy 
mole"  can  be  distinguished  from  an  ovum.  If 
the  proper  elements  of  the  ovum,  especially  the 
chorion-villi  or  placental-tufts,  are  made  out,  we 
may  form  a  positive  opinion,  for  nothing  in  nature 
exactly  resembles  these  structures.  On  the  other 
hand,  an  ovum  has  been  mistaken  for  a  polypus. 

Several  cases  of  complete  extrusion  of  fibrous 
polj-pi,  effecting  a  spontaneous  cure,  are  related. 
Cruveilhier  gives  the  following  :  "  A  young 
woman  was  seized  nineteen  days  after  a  laborious 
delivery  with  pains  exactly  simulating  those  of 
parturition.  After  three  days  of  sympntlietic 
phenomena,  so  severe  that  her  life  was  despaired 
of,  she  passed  three  flattened  bodies  of  firm  con- 
sistence, which  were  altered  fibrous  tumors.  The 
patient  perfectly  recovered."  Another  case,  also 
by  Cruveilhier,  was  independent  of  pregnancy  : 
"A  young  woman  had  suffered  during  four  months 
from  uterine  hemorrhage,  followed  by  a  horribly 
fcetid  discharge.  At  the  end  of  this  time  she  expelled 


some  small  masses  recognised  as  fibrous  tumors. 
This  patient,  whose  health  was  undermined  by 
hectic,  and  who  presented  all  the  marks  of  can- 
cerous cachexia,  recovered,  contrary  to  all  expecta- 
tions I  The  writer  exhibited  {Obslelr.  Trans,  1 865) 
a  large  polypus  which  had  been  expelled  several 
weeks  after  labour,  and  {iLid,  1862)  a  small  one 
which  was  expelled  under  symptoms  taken  to  be 
those  of  an  abortion.  Sometimes,  when  pregnancy 
is  complicated  with  a  polypus,  haemorrhage  recurs, 
uterine  contraction  is  set  up,  and  abortion  follows. 
Sometimes  the  pregnancy  goes  on  to  terra  ;  severe 
hsemorrhage  attends,  owing  to  the  hindrance  caused 
to  the  equable  contraction  of  the  womb,  and  tlie 
tumor  descends  into  the  vagina,  maintaining  its 
connection.  An  interesting  case  of  this  kind  is  re- 
lated by  Mr.  E.  Crisp  (Dr.  Oldham,  Gufs  Rep. 
1844).  The  placenta  being  retained  Mr.  Crisp  re- 
moved it  by  hand.  In  withdrawing  his  hand  he  felt 
another  child  enclosed  in  its  membranes,  and  en- 
deavoured to  pull  away  from  the  side  of  the  uterus 
what  appeared  to  be  the  placenta,  but  failing  in  this, 
he  perforated  it ;  was  again  foiled.  Dr.  Chowne  and 
Mr.  Bristowe  being  called,  discovered  that  there 
was  a  large  polypoid  growth  within  the  womb, 
causing  violent  expulsive  efforts,  and  greatly  ex- 
hausting the  patient.  The  energetic  action  of  the 
womb  forced  the  polypus  so  low  down  in  the 
vagina  as  to  interfere  with  the  passage  of  the 
ciUheter.  The  patient  died  collapsed,  worn  out 
with  the  constant  uterine  action,  though  unattended 
with  haemorrhage."  Generally,  however,  polypi 
prevent  pregnancy,  and  a  curious  case  occurred  to 
the  writer,  of  a  uterus  removed  in  the  dissecting- 
room,  in  which  a  polypus  the  size  of  a  filbert  grew 
at  the  orifice  of  each  Fallopian  tube,  both  being 
completely  closed.  In  another  case  the  tumor 
had  been  driven  outside  the  vulva,  quite  closing 
the  entrance  to  the  vagina.  And  in  the  common 
case  of  the  polypus  filling  the  vagina,  sterility 
almost  necessarily  follows. 

In  the  process  of  extrusion  a  pedicle  is  formed 
which  is  sometimes  capable  of  elongation,  permit- 
ting the  tumor  to  descend  lower  and  lower.  The 
thin  layer  of  proper  uterine  tissue  which  forms  the 
shell  stretches  out,  and  through  the  stalk  the  vas- 
cular connection  with  the  uterus  is  maintained,  and 
at  the  same  time  the  connection  is  further  aided  by 
the  investing  mucous  membrane.  At  other  times 
the  connection  is  more  intimate;  the  fibroid  struc- 
ture of  the  tumor  is  extended  into  the  substance 
of  the  uterus,  forming  a  dense,  short,  thick,  un- 
yielding stalk.  Under  uterine  action,  since  the 
tumor  will  not  separate,  and  the  stalk  will  not 
lengthen,  the  uterus  itself  is  dragged  down,  pro- 
ducing partial  or  complete  procidentia  of  tumor 
and  vagina  and  uterus.  Such  a  case  simulating 
inversion  of  the  uterus  is  figured  in  Ubsleli:  Tnins., 
vol.  iii.,  by  the  writer.  It  was  only  after  consider- 
able trouble  that  the  os  uteri  was  found,  \vhen  a 
sound  being  passed  up  into  the  uterus,  this  organ 
was  distinguished  from  the  tumor. 

The  symptoms  differ  in  the  cases  of  polypus 
still  retained  within  the  cavity  of  the  womb,  and 
of  polypus  which  has  escaped  through  the  os  uteri 
into  the  vagina,  In  the  latter  case  we  have  the 
advantage  of  digitiil  examination  to  aid  the  sub- 
jective symptoms.  When  the  tumor  is  locked 
up  in  the  uterine  cavity  we  may  have  to  depend 
upon  the  subjective  symptoms  alone.  The  general 
symptoms  are  these:  I.  Hreraorrhage,  intermitting 


or  menorrhagic.   This  is  very  common,  but  not 
constant.    2'  Leucorrhcea,  of  a  mucous  purulent, 
or  serous  character;  at  times  t.nged  \vith  blood 
J  very  offensive,  owing  to  the  discharge  being 
,etained^  in  the  vagina  and  decomposing  the.e 
3.  Bearing-down  or  expu  s.ve  pains    4.  Perhap, 
some  distress  in  micturition  f 
bladder;  and  in  some  cases  where  the  tumoi  has 
been  very  large,  so  as  to  compress  the  bladder  and 
rectum  against  the  walls  of  the  pelvis,  syniptoms 
like  those  of  retroversion  of  the  gravid  womb  have 
been  developed,  as  retention  of  unne,  uroemia, 
and  intense  pelvic  pain.    Gangrene  and  sl«"gh>ng 
of  the  vagina  have  even  been  known.    5.  When 
hsemorrhage  and  leucorrhoea  have  continued  some 
time  the  phenomena  of  antemia,  blood-degradation, 
and  impairment  of  digestion  follow.    The  aspect 
may  become  sallow,  the  patient  emaciated,  and 
the  discharges  offensive.    These,  together  with 
pain,  constitute  a  series  of  symptoms  that  have 
often  given  rise  to  the  conclusion  that  the  disease 
was  cancer.    In  the  case  of  intra-uterine  polypus, 
all  the  foregoing  symptoms  may  be  present;  but  in 
addition  there  will  commonly  be  enlargement  of  the 
body  of  the  uterus,  and  expulsive  pains  of  a  spas- 
modic character— uterine  colic.    Another  not  un- 
common symptom  is  vomiting.    This  appears  to 
be  due  to  distension  of  the  uterine  fibre. 

Physical  exploration  is  essential  in  all  cases  to 
arrive  at  a  safe  conclusion.  This  is  carried  out  by 
the  hand,  the  uterine  sound,  and  speculum.] 

A  polypus  situated  in  the  vagina,  or  protruding 
from  it  e.Kternally,  is  liable  to  be  mistaken  for  a 
prolapsus  uteri.  The  polypus  is  softer  and  less 
sensible  than  the  uterus  in  the  state  of  prolapsus. 
The  imperfect  prolapsus  uteri,  in  which  this  viscus 
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in  women  who  have  been  recently  delivered,  and 
has  generally  been  preceded  by  a  very  rapid  deli- 
very, or  the  use  of  too  much  violence  in  the  ex- 
traction of  the  placenta.  While  the  inverted  uterus 
lies  in  the  vagina  its  shape  is  broad  above  and 
narrow  below;  whereas  the  polypus  is  thin  above 
and  broad  below.  Hence,  in  cases  of  very  large 
polypi  in  the  vagina,  the  os  uteri  is  but  little  di- 
lated ;  while  it  is  extremely  distended  by  the 
incomplete  descent  of  the  inverted  uterus  itself. 
Here,  likewise,  the  reduction  of  the  part  is  at- 
tended with  relief;  while  every  effort  to  push 
back  a  polypus  causes  an  aggravation  of  all  the 

complaints.  .  c 

When  the  inverted  uterus  hangs  out  ot  the 
vagina,  its  figure,  like  that  of  the  polypus,  is  thin 
upward  and  broad  downward;  and,  like  the  latter 
tumor,  has  no  aperture  at  its  lowest  part.  An 
attentive  observer,  however,  will  easily  avoid  a 
mistake.    The  inverted  uterus  includes  a  circular 
fold  at  its  upper  part,  next  to  the  orifice  of  the 
vagina.    This  fold  is  nothing  less  than  the  os 
uteri  itself,  through  which  the  body  of  this  viscus 
has  descended.    There  is  nothing  of  this  kind  to 
be  felt  in  cases  of  polypi.    By  the  side  of  a  poly- 
pus the  finger  or  probe  may  be  passed  deeply  into 
the  vagina  ;  but  not  so  by  the  side  of  the  uterus. 
The  root  of  the  polypus  is  firm  and  hard  to  the 
touch;  the  upper  thin  part  of  the  uterus,  which  is 
hollow,  has  a  soft  flabby  feel. 

[Many  cases  are  notwithstanding  recorded  in 
whicli  the  inverted  uterus  has  been  ligatured  in 
mistake  for  polypus.  See  Denman,  Gooch  (pp. 
151.  137),  Wm.  Hunter. 

The  intra-uterine  polypus  may,  under  certain 
favourable  circumstances,  be  felt  or  seen  ;  for  ex- 
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tincse,  which  is  plainly  perceptible  at  its  lower 
part.    In  this  situation  the  polypus  may  have  a 
depression  resembling  the  mouth  of  the  womb,  but 
easy  of  discrimination  from  it.    A  probe  can  be 
passed  deeply  into  the  os  tincffi;  but  not  so  into 
this  other  opening.     The  polypus  resembles  an 
inverted  pear;  that  is,  it  is  thickest  below,  and 
becomes  gradually  thinner  upward.    The  above 
species  of  the  prolapsus  uteri  is  thinnest  below, 
and  gradually  increases  in  width  upward.  The 
fallen  uterus  may  easily  be  pressed  back,  and  when 
it  is  so,  the  patient  experiences  relief.  The  polypus 
does  not  admit  of  being  pressed  back,  and  during 
an  attempt  to  do  this,  the  patient  is  put  to  much 
inconvenience.    A  probe  may  be  introduced  by 
the  side  of  the  polypus  deeply  to  the  fundus  uteri. 
When  passed  by  the  side  of  the  fallen  uterus,  it  is 
very  soon  stopped  at  the  upper  part  of  the  vagina, 
which  has  sunk  down  with  the  cervix  of  the 

uterus.  „     .  . 

A  polypus,  protruding  externally  from  the  va- 
gina, may  be  much  more  easily  distinguished 
from  a  perfect  prolapsus  uteri,  without  inversion. 
The  OS  tinciE  at  once  characterises  the  uterus,  as 
it  can  not  only  be  felt,  but  seen.  A  probe  may  be 
passed  deeply  into  the  vagina,  along  the  side  of 
the  polypus;  but  not  so  by  the  side  of  the  uterus, 
for  reasons  easy  of  comprehension.  The  figure  of 
the  tumor,  and  the  state  of  the  patient,  on  an 
effort  being  made  to  reduce  the  protruded  part, 
also  betray  its  real  nature. 

With  the  exception  of  a  few  examples,  in  which 
an  inversion  of  the  uterus  is  caused  by  the  descent 
of  a  large  polypus  into  the  vagina,  it  happens  only 


bined  influences  of  increased  turgescence  of  the 
uterus,  in  which  the  polypus   sliares,   and  of 
uterine  contraction,  the   os  opens  a  little,  the 
polypus  is  forced  down  upon  it,  and  even  a  little 
through  it.    Examination  at  this  time  will  enable 
the  finger  to  feel  a  ball  resting  on  the  ring  of  the 
OS  uteri,  and  through  the  speculum  it  may  be  seen. 
The  colour  is  usually  pale  pink.    After  the  men- 
strual epoch,  the  os  closes,  and  the  tumor  recedes 
out  of  toucli  and  sight.    Repeated  heemorrhages, 
uterine  colics,  and  enlarged  uterus,  should,  how- 
ever, lead  to  further  exploration.    The  sound  will 
gauge  the  length  of  the  cavity,  and  perhaps  reveal 
the  presence  of  a  globular  movable  body  inside. 
Or  the  cervix  may  be  dilated  by  inserting  in  it 
sponge- tents,  or  the  laminnria  tent,  or  by  incisions. 
In  this  way  room  may  be  easily  made  to  admit 
the  finger,  either  with  or  without  passing  the 
hand  into  the  vagina.    Ergot  or  galvanism  has 
occasionally  so  far  aided  the  contractions  of  the 
uterus  as  to  drive  the  polyfius  down  witliin  reach. 

Polypi  in  wiiicli  the  fibrous  element  predomi- 
nates occasionally  grow  from  the  walls  of  the 
vagina.  They  are  not  so  apt  to  cause  hfemorrhage 
as  are  the  uterine;  but  sometimes  occasion  distress 
by  their  bulk  and  pressure  upon  the  pelvic  organs. 

2.  Another  form  of  polypus  is  the  villous.  It 
appears  to  be  simply  the  result  of  hypertrophy,  or 
projection  of  the  cervical  mucous  membrane.  All 
the  elements  of  mucous  membrane  are  found  in  it. 
It  occurs  as  the  result  of  the  partial  eversion  of 
the  cervix  attending  congestion  and  prolapsus, 
It  is  very  common  in  senile  prolapsus  or  hyper- 
trophic elongation  of  the  cervix  uteri. 
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3.  The  ghmduhr  or  mucous  polypus  generally 
grows  from  the  os  uteri,  varying  in  size  from  a 
filbert  to  a  walnut.  It  is  smooth  and  vascular, 
and  contains  in  some  instances  a  curdy  matter,  or 
yellowish  viscid  fluid.  Herbininux  describes  this 
form.    It  is  not  uncommon. 

4.  The  vascJtlar  polypus  takes  its  rise  from  a 
dilatation  or  varicosity  of  the  vessels  running  under 
the  mucous  membrane.  All  these  three  forms  are 
found  in  the  cervix  or  os  uteri.  Among  conditions 
simulating  polypus  may  be  mentioned  a  nuish- 
. room-like  hypertrophy  of  the  os  uteri.  It  is  re- 
ferred to  by  Dance,  Be'rard,  Cruveilhier,  Mayer, 
Meissner,  Malgaigne,  and  Montgomery.  Malig- 
nant growths  of  the  os  also  often  resemble  polypus 
by  their  form. 

In  addition  to  the  above  recognised  forms, 
Rokitansky,  Kiwisch,  Scanzoni,  and  C.  Braun 
have  described  other  varieties.  C.  Braun  (1851) 
describes  the  " placental  poh/jms."  This  results 
from  the  remains  of  the  placenta,  consisting  of 
hypertrophied  decidua,  which  projecting  into  the 
uterine  cavity  form  a  polypoid  mass.  Braun  relates 
five  cases  in  which  violent  haemorrhage  broke  out 
some  time  after  delivery.  Polypi  of  the  kind  de- 
scribed were  found.  In  four  cases  they  were  ex- 
tracted with  the  finger;  in  one  the  polypus  sepa- 
rated spontaneously.  The  fongosites  intrd-uterines 
of  Nonat,  according  to  Stadtfeld,  of  Copenhagen 
(Dtibl.  Q.  Journ.  of  Med.  1863),  are  placental 
remains.  Such  a  case  was  sent  to  the  writer  by 
Dr.  Woodman.  Arthur  Farre  (Todd's  Cyclop,  of 
Anai.)  saj-s  he  has  satisfied  himself  of  the  correct- 
ness of  Heschl's  opinion,  which  agrees  with  the 
above,  upon  the  formation  of  the  placental  poly- 
pus. Malgaigne  describes  "  moliform  polypi,"  con- 
taining hair.  Rokitansky  and  Kiwisch  describe 
'■  fibrinous  polypi."  Kiwisch  says  when  men- 
struation has  been  retarded  six  weeks,  fibrinous 
polypi  may  arise  from  long  persistent  hfemorrhage, 
a  large  coagulum  forming,  the  upper  part  consisting 
mostly  of  fibrine,  and  adhering  by  a  stalk  to  the 
uterine  wall,  whilst  the  lower  part  consists  of  red 
soft  coagulum  having  a  coat  of  firm  fibrine.  These 
polypi  always  occasion  profuse  menorrhagia.  Scan- 
zoni and  Rokitansky,  however,  do  not  admit  this 
view.  They  say  these  are  cases  of  abortion.  An 
ovum,  after  fixing  itself  in  the  mucous  membrane 
of  the  uterus,  and  after  being  quite  clothed  with  a 
decidua  reflexa,  is  soon  driven  down  by  uterine 
contraction  into  the  cervical  canal,  its  attachment 
lengthening  into  a  stalk  by  the  stretching  and 
growth  of  the  tissues.  The  embryo  escapes,  whilst 
a  portion  of  the  membranes  or  st!vlk  remains,  and 
by  accretions  of  fibrin-coagula  forms  the  basis  of 
fibrinous  polypus. 

The  source  of  the  bleeding  has  been  the  occasion 
of  much  controversy.  Mr.  Langstaff^  {Med.  C/iir. 
Trans,  vol.  xvii.  p.  63)  described  a  case  in  whicli 
the  polypus  coming  through  the  os  uteri  had  its 
mucous  surface  destroyed  by  the  ulcerative  process, 
and  as  this  part  was  covered  with  coagulated 
blood,  Mr.  Langstaff  inferred  that  the  hajmorrhage 
proceeded  chiefly  from  the  tumor,  and  not  from  the 
inner  surface  of  the  uterus.  Dr.  R.  Lee  refers  to 
a  specimen  {Med.  Chir.  Trans,  vol.  xix.)  in  whicli 
the  tumor  contained  a  coagulum  of  blood  in  a  con- 
siderable cavity.  Gooch  says  (Most  iviporiaiil 
■Diseases  peculiar  to  Women,  1829,  or  IVeiv  Si/d- 
oiluxm  Society's  Edition,  p.  130.)  :  "When  n 
tumor  supplied  with  vessels,  and  consequently 
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capable  of  bleeding,  grows  from  an  organ  so  subject 
to  bleed  as  the  uterus,  it  is  difficult  to  demonstrate 
whether  the  hemorrhage  arises  from  the  tumor  or 
from  the  uterus.  The  strong  reason  for  attributing 
the  hasmorrhages  to  the  tumor,  is  this.  As  soon  as 
a  ligature  is  applied  and  tightened  round  the  stalk, 
the  hajmorrhage  from  that  time  ceases,  although 
it  may  be  several  days  before  the  tumor  comes 
away."  Lisfranc  took  the  same  view.  And  it 
derives  strength  from  the  fact  that  if  the  tumor 
be  seen  whilst  the  ligature  is  being  tightened,  the 
surface  becomes  turgid  with  blood,  some  of  which 
oozes  freely.  On  the  other  hand,  the  writer 
points  out  {On  Uterine  Polypus,  1854)  "that 
profuse  htemorrhage  attends  very  small  polypi  as 
well  as  those  of  large  size.  Again,  the  hiemor- 
rhage  mostly  assumes  the  form  of  profuse  men- 
struation. Haimorrhagic  menstruation  is  a  com- 
mon consequence  upon  inflammation,  hyper- 
trophy, tumors,  and  other  conditions  of  the 
womb  which  set  up  a  preternatural  action.  The 
presence  of  a  polypus  seems  to  act  in  a  precisely 
similar  manner.  It  therefore  seems  difficult  to 
avoid  the  conclusion,  that  the  excess  of  the  ordinary 
menstrual  discharge,  occurring  when  a  polypus  is 
present,  flows,  like  the  normal  proportion,  from  the 
womb.  When  the  polypus  is  very  large,  almost 
the  entire  mucous  membrane  of  the  uterus  may  be 
protruded  before  it  ;  that  is,  there  is  no  mucous 
membrane  but  that  investing  the  tumor.  In  such 
a  case  it  may  in  one  sense  be  said  truly  that 
the  hasmorrhage  comes  from  the  surface  of  the 
tumor.  But  this  situation  of  the  mucous  mem- 
brane is  accidental.  It  is  surely  more  correct  to 
say,  even  in  such  a  case,  that  the  true  source  of  the 
haemorrhage  is  the  mucous  membrane." 

The  reason  why  the  hsemorrhage  ceases  when 
the  polypus  is  removed  or  strangled  by  a  ligature, 
is  this :  the  source  of  morbid  developmental 
activity  being  cut  ofi^,  the  stimulus  to  the  attrac- 
tion of  an  excessive  proportion  of  blood  to  the 
uterus  is  removed  ;  the  balance  of  the  uterine 
circulation  is  restored  ;  accidental  floodings  cease, 
and  the  discharge  at  the  menstrual  periods  falls  to 
the  usual  amount  corresponding  to  the  physiological 
ovarian  stimulus. 

As  to  the  consequences  of  polypi,  much  variety 
is  observed.  Velpeau  {Journ.  de  Med.  ct  de 
Chir.  Prat.  1859)  says  they  are  sometimes  harm- 
less, and  that  the  consequences  are  not  in  re- 
lation with  their  volume.  Some  disappear  spon- 
taneously. But  commonly  repeated  hsemorrhages 
induce  such  a  degree  of  anajmia  that  even  death 
follows,  if  the  tumor  be  not  removed.  And 
this  danger  is  greatly  increased  if  pregnancy 
supervene.  (See  fatal  cases  in  Gooch,  p.  145.)" 
Dr.  Cockle  relates  {Med.  Times  a7>d  Gaz.  1863)  a 
case  of  a  large  pedunculated  fibrous  polypus 
attiiched  near  the  fundus  uteri,  distending  the 
uterus  .and  vagina,  and  giving  rise  to  frequent 
bleedings  and  oflfensive  discharges.  The  patient 
died  after  symptoms  of  peritonitis  from  perforation. 
The  ovarian  extremity  of  the  right  Fallopian  tube 
was  found  distended  by  the  discharge,  some  of 
which  had  escaped  into  the  abdominal  cavity. 
Many  patients  have  died  exhausted  by  bleeding 
caused  by  an  intra-uterine  polypus  not  suspected 
during  life. 

A  point  of  great  importance  in  the  constitution 
of  polypi,  is  noticed  by  R.  Ferguson  {Iiitrodiwtion 
to  New  Sydenham  Soc,  Ed.  of  Gooch),  which  is, 
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"  tliat  injury  to  their  structure  is  rapidly  followed 
bv  a  form  of  decay,  like  that  which  is  seen  in 
vegetable  matter.  Nevertheless,"  he  continues, 
"  inflammation  ending  in  suppuration  has 
known  to  take  place  in  the  very  heart  ol 
growths.  Their  centres  are  also  the  occasional  seats 
of  softening,  of  effusion  of  blood,  and  of  cysts. 

The  treatment  is  generally  successful,  and  con- 
stitutes one  of  the  most  satisfactory  applications  of 
surgical  skill.  The  principal  modes  of  operating 
resolve  themselves  into  excision  or  strangulation 
by  ligature.] 

Dupuytren  removed  about  two  hundred  uterine 
polypi  by  excision.  In  all  these  cases,  haemor- 
rhage only  occurred  twice,  and  in  both  instances 
it  was  permanently  arrested  by  plugging  up  the 
vagina. 

"when  a  polypus,  with  a  pedicle  attached  to  the 
fundus  uteri,  suddenly  falls  downward,  it  occasions 
a  sudden  inversion  of  this  viscus.  In  order  to  re- 
lieve, as  speedily  as  possible,  the  great  pain  and 
danger  of  this  case,  the  surgeon  must  tie  the  root 
of  the  polypus  as  soon  and  as  early  as  he  can, 
and  pass  the  ligature,  by  means  of  a  needle,  through 
the  pedicle,  before  the  place  where  it  is  tied,  al- 
lowing the  ends  afterwards  to  hang  down  for  some 
length.  Then  the  polypus  Is  to  be  amputated  below 
the  ligature,  and  the  uterus  immediately  reduced. 

Siebold  and  Mayer,  of  Berlin,  only  approve  of 
the  ligature  in  two  cases  :  1st,  when  an  artery  can 
be  felt  pulsating  in  the  neck  of  the  polypus  ;  2ndly, 
when  the  neck  of  the  tumor  is  so  thick  that  it 
probably  contains  large  vessels.  In  all  other  ex- 
amples, they  prefer  excision,  on  the  ground  of  the 
difficulty  of  applying  a  ligature,  and  because, 
when  applied,  the  symptoms  are  apt  to  be  more 
severe,  and  the  annoyance  greater,  than  after  ex- 
cision. They  operate  with  round-pointed  scissors, 
curved  like  a  Roman  S  both  in  the  blades  and 
handles,  and  from  9  to  lOJ  French  inches  in  length. 
The  division  of  the  neck  of  the  tumor  is  to  be 
effected  not  all  at  once,  but  by  repeated  strokes  of 
the  instrument.  In  Mayer's  work,  six  cases  are 
related,  in  which  polypi  of  the  uterus  were  thus 
successfully  removed  by  Siebold  and  himself. 

[Sir  Charles  Locock  advocated  excision.  Sir 
James  Simpson  uses  apolyptome,  which  consists  of 
a  knife  strongly  curved  like  a  reaping-hook,  or 
the  obstetric  decapitating  hook  of  Ramsbotham 
surmounting  a  long  stem.  Dr.  Aveling  contrived 
{Obsteti:  Trans,  and  Caialoyue  of  Ohstetr.  hislnt- 
ments,  1866)  a  hook  grooved  on  the  concave 
side  to  encircle  the  stalk,  and  a  sliding  knife 
which  is  pushed  up  to  the  groove  by  a  screw,  of 
course  dividing  the  stalk  in  its  progress.  The 
ligature  was  for  a  long  time  applied  so  as  to  effect 
strangulation  and  slow  detachment  by  sloughing.] 
Levret  contrived  an  instrument  consisting  of  two 
silver  canuloe,  curved,  and  so  united  by  a  joint 
that  they  are  shaped  like  a  pair  of  forceps.  A 
ligature  is  passed  through  the  tubes,  the  noose  is 
applied  round  the  root  of  the  polypus,  and  the 
ends  are  then  drawn  tight,  and  tightened  daily 
until  the  tumor  drops.  Another  instrument  is 
described  by  Nissen,  De  Polypis  Uteri.  (See 
Richter's  Chir.  DM.  b.  ix.,  s.  613.)  It  consists  of 
two  silver  tubes  curved,  carrying  a  ligature.  The 
tubes  are  brought  together  by  a  third  double  canula, 
and  then  the  ends  of  the  ligature  are  tightened. 
Gooch's  well-known  instrument  is  a  modification 
of  JSissen's,  the  tubes  being  made  straight. 
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[At  the  present  time  the  wire-rope  dcraseur 
is  generally  preferred.     It  combines  the  advan- 
tages of  excision  with  those  of  the  ligature.  In 
act,  the  wire  is  made  to  cut  or  crush  through  the 
pedicle  at  once.    The  original  of  these  instruments 
8   Professor   Graefe's   apparatus,   specimens  of 
ivhich  are  found  in  the  armamentaria  of  most  of 
the  London  hospitals.    Simpson  describes  (JEdinb. 
Med.  Journ.  1!150)  an  instrument  given  him  by 
Dr.  Sabine,  of  New  York,  by  which  a  silver  wire 
was  made  to  cut  through  the  pedicle  by  a  screw. 
Chassaignac's  chain-dcraseur  has  been  used,  but  it 
is  not  so  convenient  as  the  wire  instruments.  The 
rope  has  been  made  of  strands  of  several  fine  iron 
or  copper  wires  ;  but  of  late  it  has  been  found  that 
a  stout  single  iron  wire  made  flexible  answers 
better.    A  loop  is  drawn  through  the  eye  of  the 
stem,  and,  by  aid  of  the  stem,  and  two  or  three 
fingers  in  the  vagina,  the  pedicle  is  caught.  The 
noose  is  then  tightened  by  the  travelling  screw  or 
windlass,  until  it  comes  back  through  the  eye, 
when  the  pedicle  is  found  to  be  divided.  The 
tumor  is  felt  rolling  loose  in  the  vagina,  and  may 
be  seized  and  drawn  out  by  a  pair  of  Museux's 
hook-forceps.    If  the  tumor  be  very  large,  the 
extraction  from  the  vagina  may  be  a  work  of  some 
difficulty.    It  has  been  found  necessary  to  grasp 
it  with  the  midwifery  forceps,  and  deliver  it  like 
a  child's  head.    In  noosing  the  pedicle  it  is  not 
necessary  to  carry  the  noose  beyond  the  tumor  or 
up  to  the  insertion  of  the  root  in  the  uterine  wall. 
It  is  enough  to  get  the  noose  beyond  the  equator 
of  the  tumor,  when  on  drawing  in  the  slack  of  the 
wire  before  tightening  by  the  screw  or  windlass  the 
noose  will  adjust  itself  at  the  junction  of  the  tumor 
with  its  root.    The  stump  decays,  breaks  up,  and 
there  is  no  probability  of  another  tumor  springing 
from  it.     Generally,  when  a  polypus  is  removed, 
the  cure  is  permanent.    But  of  course  a  second 
uterine-fibroid  may  be  converted  into  a  polypus 
like  the  first.    Should  bleeding  occur,  it  may  be 
staunched  by  perchloride  of  iron  carried  on  lint, 
and  maintained  by  plugging.    Intra-uterine  polypi 
may  be  noosed  and  excised  in  like  manner.  If 
necessary  the  cervix  uteri  can  be  expanded  before- 
hand by  the  laminaria  tent,  or  by  incision. 

The  advantages  of  the  instant  removal  over  slow 
strangulation  of  the  polypus  are,  the  speedy  relief, 
and  the  infinitely  less  risk  of  systemic  infection  or 
peritonitis.  When  the  tumor  is  strangled  and 
left  to  slough  away,  most  offensive  discharges 
arise,  which  may  produce  irritative  fever  and  even 
death  by  absorption.  Abernethy  says  in  his  Lec- 
tures that  he  has  opened  the  bodies  of  several 
women  who  have  died  from  the  ligature  of  the 
polypus  of  the  uterus.  In  St.  Bartholomew's  Hos- 
pital museum  there  is  a  preparation  showing  the 
uterus  laid  open  with  a  polypus  inside,  the  ligature 
encircling  the  neck  as  applied  before  death.  In 
many  instances  death  has  followed  the  removal  of 
the  tumor  by  Gooch's  instrument.  Dr.  R.  Lee  re- 
cords nine  deaths  out  of  fifty-nine  operations,  and 
Dr.  M'Clintock  three  out  of  ten.  A  similar  fatality 
has  not  attended  immediate  removal  by  the  wire- 
rope,  or  even  by  the  knife  or  scissors.  The  danger 
is  somewhat  lessened  bj'  cutting  off  the  tumor 
below  the  ligature,  leaving  the  root  to  slough  away. 
Injections  are  useful  to  deodorise  the  discharges. 
The  best  are  of  lead,  perchloride  of  iron,  kreosote, 
or  permanganate  of  potash. 

The  smaller  polypi  on  the  neck  of  the  uterus 
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may  often  be  removed  by  torsion  or  tlie  scissors. 
The  after-treatment  consists  in  rest,  generous  diet, 
and  tonics.  If  there  is  bleeding,  a  pledget  of  lint 
steeped  in  perchloride  of  iron  can  be  applied  to  the 
seat  of  the  stump  through  a  speculum.  The  ul- 
cerations caused  in  the  mucous  membrane  of  the 
cervix  and  vagina  by  the  chafing  of  the  tumor  will 
often  heal  now  the  cause  is  removed.  If  not, 
occasional  touching  with  nitrate  of  silver  will  be 
required.  Gooch  very  properly  insists  that  we 
should  not  be  deterred  from  dealing  with  polypoid 
tumors  under  the  doubt  that  they  may  be  malig- 
nant. If  cancerous  growths  assume  the  common 
mushroom  form,  admitting  of  being  embraced  by  a 
ligature,  even  in  part,  he  has  found  it  good  prac- 
tice to  remove  them.  The  haemorrhages  are 
checked,  and  at  least  a  respite  is  gained.  The 
accuracy  of  this  has  been  lately  confirmed  by  many 
practitioners. 

It  is  a  practical  question  of  great  moment' at 
what  time  a  polypus  complicating  pregnancy 
should  be  removed.  If  discovered  during 
pregnancy,  and  of  such  form  and  position 
as  to  be  likely  to  obstruct  labour,  it  should 
be  removed  at  once.  There  is  danger  lest 
the  tumor  be  crushed  or  bruised  during  labour, 
and  lead  to  injurious  dragging  of  the  parts  to 
which  it  is  attached.  If  discovered  during  labour, 
the  same  rule  will  apply  ;  but  sometimes  the 
polypus  has  been  locked  up  in  the  uterus  behind 
the  child,  and  is  only  detected  when  the  child  is 
born.  In  one  case  (Bach)  the  placenta  was  found 
to  grow  on  the  tumor.  Any  foreign  body  in  the 
uterus  must  prevent  perfect  contraction  and  involu- 
tion ;  it  will  thus  keep  up  an  undue  attraction  ol 
blood  to  the  organ.  A  polypus  is  a  source  of 
serious  danger  by  causing  immediate  and  recurrent 
flood  ings.  The  case  of  Mr.  Crisp  is  full  of  warn- 
ing. The  danger  of  leaving  a  polypus  in  the  womb 
is  probably  greater  than  that  of  removing  it  at 
once.  And  removal  can  be  efi^ected  with  unusual 
facility  when  labour  has  expanded  the  uterus  and 
vagina.    The  wire-rope  should  be  preferred.] 
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PORRIGO,  TINEA  CAPITIS,  Sealled  lead. 
S[c.  A  disease  of  the  scalp.  (See  Skin,  diseases  of.) 

POTASSA  CUM  CALCE.  A  powerful  cans 
tic,  used  for  making  issues,  and  for  the  destruction 
of  fungous  growths,  the  hard  callous  edges  of 
certain  ulcers,  &c.  It  is  also  sometimes  used, 
though  not  so  often  as  it  was  formerl}',  for  opening 
buboes  and  other  abscesses.  Some  are  in  the 
habit  of  making  it  into  a  paste  with  soft  soap  ; 
they  cover  the  part  aifected  with  adhesive  plaster, 
in  which  there  is  a  hole  of  the  size  of  the  eschar 
intended  to  be  made  ;  and  into  this  aperture  they 
press  the  paste  till  it  touches  the  skin.  A  pledget 
and  bandage  are  then  applied  to  secure  the  caustic 
substance  in  its  situation,  till  the  intended  effect  is 
produced. 

Potassa  cum  calce  is  made  by  mixing  equal 
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parts  of  caustic  potash  with  lime.  It  should  be 
kept  in  a  well-stoppered  vessel,  and  when  used 
should  be  made  into  a  paste  with  rectified  spirit. 
The  caustic  called  Vienna  paste  is  composed  of 
five  parts  ofpotash'to  six  parts  of  lime. 

POTASSA  FUSA.  Caustic  Potash.  Besides 
being  employed  in  the  same  cases  as  the  potassa 
cum  calce,  it  was  recommended  to  be  used  in  a 
particular  manner  by  Mr.  Whateley,  for  the  cure 
of  strictures  in  the  urethra.  It  is  also  prescribed 
for  internal  use  in  the  form  of  liquor  potassre  in 
cases  of  stone,  gonorrhoea,  scrofula,  and  various 
diseases  in  which  an  alkaline  treatment  is  in- 
dicated. 

POTASSII  SUliPHURETUM.  SuJphuret 
of  Potassium,  Liver  of  Sulphur.  Two  drams,  dis- 
solved in  a  pint  of  lime  or  distilled  water,  make  an 
excellent  lotion  for  the  cure  of  porrigo.  Manj- 
other  cutaneous  affections  yield  also  to  the  same 
remedy.  It  is  often  employed  in  the  form  of  a 
bath,  5ij.  to  Jiv.  being  dissolved  in  about  30 
gallons  of  water  for  this  purpose.  Sulphurated 
baths  are  specially  useful  in  scabies. 

PREGNANCY  is  set  down  bj'  some  writers 
as  preventive  of  the  union  of  broken  bones;  but 
many  exceptions  to  the  remark  present  themselves 
in  practice:  I  attended  a  female,  six  months  gone 
with  child,  who  broke  both  bones  of  her  leg,  j'et 
they  grew  together  again  in  the  usual  time.  (See 
FnACTURES.)  Pregnant  women  frequently  bear 
operations  much  better  than  might  be  expected. 
Thus  M.  Nicod  has  recorded  an  instance  of  suc- 
cessful amputation  of  the  left  leg  during  pregnane}', 
n  a  case  where  the  right  tendo  Achillis  was  also 
ruptured.  Both  the  wound  and  the  broken  ten- 
don united  very  well.  (See  Annuaire  Med.  Chir. 
des  Hopitaux  de  Paris,  p.  .509,  4to.  Paris,  1819.) 
However,  though  a  severe  accidental  injury  may 
justify  an  operation  in  pregnane}',  I  consider  the 
removal  of  a  diseased  joint,  breast,  or  other  import- 
ant part,  quite  unjustifiable  in  this  state  of  the 
constitution. 

[The  surgical  relations  of  pregnancy  that  call  for 
special  attention  are:  1.  The  diagnosis  of  pregnancy, 
which  it  is  necessary  to  be  able  to  establish  in 
order  to  avoid  performing  any  operation  upon  the 
gravid  womb  under  the  belief  that  some  abnormal 
growth  or  effusion  is  present,  and  in  order  to  de- 
termine whether  or  not  pregnancy  is  complicated 
with  any  abnormal  growth  or  effusion.  2.  The 
modifications  wrotcgU  in  the  system  by  pregnancy, 
and  the  influence  of  this  state  upon  the  course  of 
surgical  diseases,  and  upon  repair  after  operations. 

it  v/ould  be  out  of  place  to  describe  minutely 
the  signs  of  normal  uncomplicated  pregnancy.  It 
is  very  true  that  the  gravid  womb  has  been  tapped 
in  mistake  for  dropsy.  It  may  be  thought  culpa- 
ble to  fall  into  such  an  error.  But  to  overlook  the 
existence  of  pre!>nancy  under  certain  abnormal  con- 
ditions, and  especially  when  it  is  complicated  with 
effusion  into  the  peritoneum,  as  in  ascites,  or  with 
pelvic  or  abdominal  tumors,  as  in  cystic  disease  of 
the  ovary,  is  an  error  to  avoid  which  demands 
the  greatest  skill  and  circumspection.  And  these 
are  the  cases  in  which  pregnancy  presents  its  most 
frequent  relations  to  surgical  practice. 

In  making  out  the  diagnosis  of  pregnancy,  no 
reliance  should  be  placed  upon  historical  evidence, 
the  belief  of  the  patient  herself,  or  upon  the  general 
or  subjective  symptoms.  The  surgeon  can  only 
proceed  safely  by  acting  upon  the  evidence  revealed 
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to  him  by  direct  physical  exploration 

M-ription  of  the  objective  signs  of  pregnancy  is 
tiierefore  all  that  need  be  given  here.    For  the 
first  three  months  the  signs  are  so  indistinct  that 
very  few  men  experienced  in  these  investigations 
would  venture  to  give  a  decided  opinion  either  in 
the  negative  or  affirmative.    There  are,  however, 
appearances  which  sometimes  raise  to  a  high  de- 
gree of  probability  the  presumption  of  pregnancy. 
These  are:  1st,  the  presence  of  a  deep-blue  or 
violet  injection  of  the  whole  vaginal  portion  of  the 
uterus  and  vagina,  extending  to  the  vulva.  In 
connection  with  this  may  be  also  frequently  noticed 
a  peculiar  brain-like  corrugation  of  the  vaginal 
mucous  membrane.    This,  Jacquemin's  test,  will 
acquire  increased  value  if  the  vaginal  portion  of 
the  uterus  be  softened,  pulpy  to  the  touch  ;  if  the 
bulk  and  weight  of  the  uterus  be  found  increased; 
if  the  breasts  have  become  fuller,  their  arenlffi 
dark,  the  glandular  follicles  enlarged.    One  sign 
alone  will  not  inspire  confidence,  but  the  accumu- 
lation of  several  will  rarely  depend  upon  any  other 
cause  than  pregnancy.    It  will,  nevertheless,  be 
generally  discreet  to  postpone  a  positive  opinion, 
and  postpone,  when  possible,  the  decision  as  to 
surgical  action,  until  the  more  marked  and  abso- 
lute signs  of  pregnancy  shall  be  developed.  At 
the  end  of  four  months,  sometimes  earlier,  the 
uterine  or  placental  souffle  may  commonly  be  heard. 
When  heard,  its  evidence  is  almost  conclusive.  A 
souffle  is,  indeed,  heard  occasionally  in  some  cases 
of  ovarian  tumors  or  of  fibroid  growth  in  the 
uterus;  but  as  in  these  cases  the  abnormal  growths 
will  almost  certainly  manifest  their  presence  by  other 
signs,  the  possibility  that  the  souffle  is  dependent 
^  upon  other  causes  than  preguiincy  may  be  practi- 
cally disregarded.     After  the  fifteenth  week  we 
may  expect  to  hear  the  fcBtal  heart.  If  a  heart-beat 
or  pulsation  be  heard  or  felt  by  the  stethoscope 
applied  to  the  hypogastrium,  at  the  same  time  that 
the  finger  upon  the  radial  artery  keeps  watch 
upon  the  woman's  pulse,  and  the  two  beats  are 
found  to  be  not  synchronous,  the  case  is  free  from 
all  ambiguity.    But  not  to  hear  the  fcetal  heart 
does  not  warrant  the  conclusion  that  there  is  no 
foetus.    Even  if  the  foetus  be  alive,  its  heart  is  not 
always  heard.    In  very  stout  women  it  is  some- 
times impossible  to  obtain  clear  results  from  auscul- 
tatory, or  any  other  mode  of  examination.  Failure, 
then,  to  obtain  positive  evidence  cannot  justify  an 
unqualified  negative  opinion.    Another  sign  often 
available  after  the  fifteenth  week  is  ballottement. 
If  on  tapping  gently  with  the  finger  on  the  lower 
segment  of  the  uterus,  a  sense  of  a  body  falling 
down  upon  it,  as  if  floating  in  liquid,  be  present, 
we  have  again  almost  absolute  evidence,  and  may 
depend  upon  it,  even  when  auscultation  tells 
nothing.    Less  confidence  can  be  placed  upon  the 
evidence  drawn  from  the  inspection  of  the  abdo- 
men, and  the  changes  of  form  and  size  of  the  ab- 
dominal enlargement  presumed  to  arise  from  the 
growth  of  the  uterus.    The  uterus  may  grow  out 
of  the  pelvis,  and  rise  into  the  abdominal  cavity 
under  the  iniluence  of  a  fibroid  tumor  in  its  walls, 
and  this  so  gradually  and  so  uniformly  as  to  simu- 
late pregnancy.    Indeed  a  uterus  so  enlarged  has 
several  times  been  mistaken  for  ovarian  disease, 
and  I  have  myself  seen  a  surgeon  lay  open  an  ab- 
domen under  this  error,  and  then  remove  a  large  por- 
tion of  the  uterus  by  the  knife.  In  early  pregnancy 
the  uterus  sinks  by  its  weight  n  little  lower  in  the 


pelvis,  compressing  and  irritating  the  bladder.  But 
between  three  and  four  months,  the  fundus,  grow- 
ing, rises  out  of  the  pelvis.  The  lumbar  vertebra} 
being  connected  with  the  sacrum  at  an  angle,  the 
rising  uterus  is  directed  forwards  towards  the 
umbilicus,  and  the  os  uteri  is  found  high  up  in- 
clined backwards  near  the  promontory  of  the 
sacrum.  Generally,  the  uterus  at  five  months  and 
afterwards  holds  a  slight  lateral  obliquity,  the  fun- 
dus being  directed  to  the  right.  Space  is  gained 
for  the  growing  uterus,  mainly  by  the  stretching 
of  the  abdominal  walls,  so  that  there  is  rarely  any 
injuriouspressure  upon  the  great  vessels,  intestines, 
liver,  or  stomach,  and  the  action  of  the  diaphragm 
is  not  materially  impeded.  At  the  end  of  preg- 
nancy, the  whole  of  the  fore  part  of  the  abdomen  is 
occupied  by  the  uterus,  which  lies  immediately  be- 
hind the  anterior  wall  of  the  abdomen. 

This  position  of  the  uterus,  and  the  mode  in 
which  the  organ  grows  from  below  upwards  and 
forwards,  furnish  the  best  means  of  distinguishing 
pregnancy  from  ovarian  cystic  tumors  and  ascites. 
In  pregnancy  the  intestines  are  pushed  backwards 
and  upwards  almost  equally  on  both  sides.  Per- 
cussion therefore  will  yield  a  dull  sound  in  front 
from  the  pelvis  upwards  to  the  level  of  the  fundus, 
and  a  clear  sound  in  the  loins  between  the  crests  of 
the  ilia  and  the  false  ribs  on  aiilier  side.    In  the 
case  of  ovarian  cystic  tumors,  there  is  this  differ- 
ence; the  tumor  begins  on  one  side,  and  enlarging, 
not  upwards  only,  but  in  its  equatorial  and  lower 
zones  also,  spreads  across  from  the  site  of  origin, 
pushing  the  intestines  over  to  the  opposite  side. 
Percussion  will  yield  dull  sound  in  front  according 
to  the  extent  of  the  tumors,  and  there  will  also  be 
dulness  in  the  side  and  behind,  between  the  crest 
of  the  ilium  and  the  false  ribs  of  the  side  where  the 
tumor  began,  whilst  on  the  opposite  side,  where  the 
intestines  are  driven  to,  there  will  be  clear  resonance. 
In  the  case  of  ascites,  the  fluid  does  not,  except  in 
some  cases  of  plastic  eifusions  and  adhesions,  force 
the  intestines  backwards  or  to  one  side.  They 
tend  to  float  forwards  when  the  patient  lies  supine. 
Resonance,  therefore,  is  found  in  front.  Ovarian 
dropsy,  again,  has  in  addition  its  peculiar  charac- 
ters, as  fluctuation,  if  one  cyst  be  largely  developed 
and  holds  much  fluid  ;   but  sometimes  ovarian 
tumors  are  solid  and  irregular  in  form ;  hard  por- 
tions may  project  in  such  a  manner  as  to  simulate 
the  sensation  conveyed  by  foetal  limbs,  and  this 
so  closely  that  very  skilled  practitioners  have  been 
deceived.    In  the  case  of  the  pregnant  uterus  con- 
taining a  living  child,    the  movements  of  the 
fojtus  may  often  be  felt,  and,  more  certain  still, 
one  may  feel  the  peristaltic  movements  of  the 
uterus  itself  by  extending  the  hands  over  its  sur- 
face.    But  however  clear  may  be  the  means  of 
distinguishing  between  pregnancy,  ovarian  tumor, 
and  ascites,  when  each  exists  alone,  it  is  very  dif- 
ferent when  pregnancy  is  complicated  with  ovarian 
tumor,  or  ovarian  tumor  with  ascites.    The  signs 
may  enable  us  to  make  out  readily  the  presence  of 
one  element;  the  pregnancy,  or  the  ovarian  tumor, 
or  the  ascites,  but  the  other  may  be  so  masked  that 
it  may  be  easily  overlooked.    Abnormal  forms  of 
pregnancy  also  are  apt  to  lead  astray.  For  informa- 
tion on  this  point  reference  is  made  to  the  articles 
CiTJSARiAN  Skction  and  OvAniOToMY. 

It  must  not  be  hastily  concluded,  because  an 
abdominal  tumor  has  existed  for  more  than  nine 
months,  that  it  is  not  due  to  pregnancy.    It  may 
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be  a  case  of  "  missed  labour,"  of  which  instances 
have  been  recorded  b)'  Dr.  Oldham  {Pathological 
Transactions,  1846)  and  Dr.  McClintrick  {Duhiin 
Quarterly  Journal  of  Medicine,  1064).  The 
foetus  may  have  perished,  and  be  retained  in 
utero;  or  the  pregnancy  may  be  extra-uterine, 
and  there  is  no  limit,  except  the  duration  of  the 
woman's  life,  to  the  time  during  which  she  may 
carry  an  extia-uterine  foetus. 

In  order  to  appreciate  rightly  the  relations  of 
the  state  of  pregnancy  to  the  course  of  a  surgical 
disease,  and  to  the  process  of  repair  after  acci- 
dental injury  or  surgical  operations,  some  account 
must  be  given  of  the  changes  wrought  in  the  blood 
by  pregnancy  and  the  puerperal  state.  Baillie  and 
others  looked  on  pregnancy  as  "  a  state  analogous 
to  inflammation  ;  "  the  decidua  he  likens  to  false 
membrane,  and  the  liquor  amnii  to  serous  effusion. 
This  is  no  doubt  an  extreme  view.  Andral  and 
Gavarret  found  that  from  the  first  to  the  sixth 
month  the  fibrin  of  the  blood  was  below  the 
physiological  mean,  and  during  the  last  three 
months  above  the  mean  ;  whilst  throughout  there 
was  a  diminution  of  globules.  '  Becquerel  and 
Rodier  say  tlie  water,  the  fibrin,  and  the  pbos- 
phorized  fat  are  increased,  whilst  the  globules  and 
albumen  are  diminished. 

Probably  if  organic  chemistry  were  more  ad- 
vanced there  would  be  also  found  various  excre- 
mentitious  matters.  The  general  condition  of  the 
blood  is  most  nearly  that  of  hydrsemia.  A  bruit 
de  souffle  is  frequently  heard  in  the  heart  of 
pregnant  women.  Some  diseases  of  the  circulation 
and  respiration  resulting  from  pregnancy  have 
been  elaborately  described  by  Dr.  de  Cristoforis 
{Annali  Universali  cli  Medicina,  Milano,  1863). 
He  traces  most  of  them  to  pressure.  The  gravid 
uterus,  he  says,  presses  upon  the  abdominal  aorta 
and  vena  cava,  causes  an  obstacle  at  the  point  of 
pressure,  and  hence  there  is  accumulation  of  the 
arterial  blood  in  the  upper  parts  of  the  body. 
This  produces  a  mechanical  superior  arterial  liy- 
perceinia,  and  tlie  retarded  blood  in  the  lower 
limbs  leads  to  inferior  venous  cedema.  This  me- 
chanical difficulty,  and,  perhaps,  in  a  still  greater 
degree,  the  augmented  physiological  work  thrown 
upon  the  circulating  mass  by  the  call  to  sub- 
serve the  functions  of  nutrition  and  purification 
of  two  organisms,  give  rise  to  some  degree  of 
hypertrophy  of  the  heart,  a  condition  quite  ana- 
logous to  the  muscular  growth  of  the  uterus,  and 
like  it  subsiding  after  pregnancy.  Tims  it  is 
observed  that  the  pulse  in  pregnancy  is  accelerated. 
This  state  has  been  well  described  by  Larcher 
(ArcMves  Gaicrales  de  Medecine,  1859),  by 
Nataiis,  Guillot,  and  others.  Now  it  is  easy  to 
believe  that  a  heart  thus  acting  at  high  pressure 
upon  blood  thus  materially  modified,  may  exertan 
important  influence  on  the  progress  of  tumors 
and  the  process  of  repair  after  extensive  wounds. 
And  in  certain  cases,  the  blood-changes  are  so 
exaggerated  that  the  kidney  or  liver  are  quite 
overpowered,  and  albuminuria  or  jaimdice  follows. 
But  the  changes  following  upon  delivery  are  often 
more  striking  still.  Gassner  (^Monalssckrifi  fur 
Gehurtskunde,  1862)  has  shown  that  by  the  act  of 
delivery  a  woman  loses  one-tenth  part  of  her  body- 
weight.  Tiiis  is  probably  n  larger  proportion  than 
is  lost  by  the  patient  who  undergoes  amputation 
at  the  thigh.  And  a  further  change  goes  on  for 
two  or  tliree  weeks  after  this  sudden  separation. 


The  superfluous  tissue  of  the  utetus  is  removed 
with  marvellous  rapidity.  All  this  tissue  is  first 
converted  into  fat,  then  absorbed  into  the  circula- 
tion, to  be  got  rid  of  by  the  secreting  and  excre- 
ting organs.  Unless  these  organs  act  energeticallj', 
the  blood  certainly  undergoes  deterioration.  In- 
deed the  excreting  organs  are  so  severely  taxed  in 
childbed  that  it  must  be  very  hazardous  to  throw 
upon  them  or  the  degraded  blood  the  further  task 
which  the  process  of  suppuration  or  repair  attend- 
ing an  operation  involves.  The  special  condition 
of  the  breast  deserves  particular  attention.  The 
stimulus  of  secretion  now  draws  a  large  afflux  of 
blood  to  the  organ  ;  its  tissues  are  increased  in 
bulk,  and  not  seldom  the  increased  turgor  runs 
into  inflammation  and  abcess.  It  would  be  wise 
to  postpone  any  operation  upon  the  breast  for  at 
least  three  weeks  if  possible,  and  the  question  of 
weaning  and  arresting  the  secretion  of  milk  alto- 
gether must  first  be  seriously  considered. 

In  many  women,  indeed,  a  condition  of  anaemia 
is  induced  or  aggravated  by  lactation,  which 
partlj'  impairs  the  nutritive  property  of  the  blood, 
and  predisposes  to  slow  phlegmasia  and  suppu- 
ration. This  is  especially  seen  in  the  frequency 
of  inflammations  of  the  breast,  of  the  cellular  tissue 
of  the  pelvis,  of  the  peritoneum,  and  of  sub-acute 
metritis.  The  condition  then  of  the  system  after 
delivery  is  not  favourable  to  the  success  of  surgical 
operations. 

The  influence  of  pregnancy  upon  various  dis- 
eases may  be  supposed  to  throw  some  light  upon 
the  question  under  discussion.  It  has  been  af- 
firmed that  pregnancy  retards  the  progress  of  some 
diseases,  notably  of  phthisis.  I  much  doubt 
whether  this  opinion  is  the  result  of  accurate  ob- 
servation. It  is  not  intelligible  how  blood  which 
has  lost  somewhat  of  its  puritj^,  which  is  certainly 
poorer,  and  whose  nutritious  property  is  taxed  to 
the  utmost  to  supply  the  uterus  and  foetus,  can  be 
fitted  to  suspend  or  to  cure  tubercular  deposition. 
Apart  from  a  priori  reasoning,  trusting  to  clinical 
observations  alone,  I  am  convinced  that  phthisis 
is  actually  accelerated  by  pregnancy.  The  same 
is  true  of  heart  disease,  and  of  lung  diseases 
generallj^  Cancer,  certainly,  if  aflecting  the 
breast  or  cervix  uteri,  proceeds  unchecked,  if  not 
stimulated  to  increased  activity.  Fibroid  growths 
in  the  uterine  walls,  and  polypi  projecting  into  the 
uterine  cavitj^  grow  at  an  accelerated  rate.  Of 
course  morbid  processes  falling  within  the  imme- 
diate sphere  of  the  developmental  nisus,  so  active 
in  the  generative  organs  during  pregnancy,  may  be 
expected  to  partake  of  that  local  activity.  But 
since  it  is  generally  true  that  morbid  growths  and 
morbid  processes  flourish  most  in  systems  fed  by 
impoverished  and  degraded  blood,  it  is  reasonable 
to  anticipate  that  pregnancy  will  act  prejudicially. 
Experience  will  probably  show  that  pregnancj^ 
exasperates  most  or  all  morbid  processes,  whether 
they  be  contiguous  to,  or  remote  from,  the  uterus. 
The  influence  of  pregnancy  in  exacerbating  local 
or  general  diseases  is  also  illustrated  by  the  fre- 
quency with  which  abortion  and  premature  labour 
ensue  under  these  complications. 

Dubois  says  gestation  may  become  the  cause  ot 
numerous  pathological  conditions  ;  it  aggravates 
most  of  those  which  arise  during  its  existence, 
and  it  preserves  from  none. 

One  objection  to  the  performance  of  severe  sur- 
gical operations  during  pregnancy  applies  es- 


pecially  to  operations  upon  the  pelvic  structures. 
It  rests  upon  the  great  size  of  the  blood-vessels 
aud  upon  tlie  great  afflux  of  blood  drawn  to  tlie 
generative  organs  under  the  stimulus  of  the  deve- 
lopmental force  of  the  ovum.  The  vessels  ot  the 
uterus,  vagina,  and  vulva  are  enormously  increased 
iu   volume  ;   they   freely   inosculate   bv  Inrg 


inosculate  by  large 
branches  ;  the  intermediate  channels  connecting 
arteries  and  veins  are  not  so  much  capillaries,  as 
is  the  case  elsewhere,  as  large  plexuses,  m  some 
cases  associated  with  erectile  organs,  and  these 
plexuses  are  connected  with  each  other,  and  thus 


•with  the  whole  system  of  pelvic  arteries  and  veins 
Sometimes  also  the  veins  of  the  vagina  and  vulva 
become  varicose.     To  wound  a  vessel  in  one 
part  is,  in  effect,  to  tap  the  whole  vascular  system 
of  the  pelvis.     The  risk  of  profuse  htemorrhage 
and  the  difficulty  of  controlling  it  are  therefore 
unusually  great.    Independently  of  this  danger, 
however,  it  does  not  appear  that  any  peculiar  risk 
attends  operations   upon   the   pelvic  structures 
owing  to  connexion  with,  or  proximity  to,  the 
gravid  uterus.    A  young  woman  several  months 
pregnant  was  under  Mr.  Curling  at  the  London 
Hospital,  having  an  enormous  growth  of  syphilitic 
condylomata  around  the  vulva.    The  writer  did 
not  hesitate  to  recommend  abscision,  one  reason 
that  weighed  being  the  obstacle  the  diseased  mass 
■would  create  to  delivery,  and  the  risk  of  inflam 
mation  and  sloughing  from  the  bruising  and  tear- 
ing almost  certain  to  occur  during  the  passage  of 
the  child.    The  htemorrhage  was  controlled  with 
out  much  difficulty,  and  the  pregnancy  was  undis- 
turbed. 

The  inference,  then,  from  all  the  above  consider 
ations,  is  that  the  period  of  pregnancy,  of  childbed 

d  of  lactation  is  one  that  the  surgeon  should 
avoid,  if  he  can  select  a  time  for  the  performance 
of  a  severe  operation.  But  this  inference,  cannot 
justify  an  absolute  prohibition, 

The  principle  which  should  guide  the  surgeon 
•when  considering  the  propriety  of  performing  r 
serious  operation  upon  a  pregnant  woman  appear 
to  be  this :  If  the  surgical  complication  is  in  its 
natm-e  progressive,  and  causing  injury  to  the 
constitution,  so  that  grave  results  may  be  expected 
to  arise  before  the  expiration  of  the  term  of  preg- 
nancy, it  is  wise  to  disregard  the  pregnancy  and 
to  be  governed  simply  by  the  urgency  of  the 
particular  case,  as  seen  from  a  strictly  surgical 
point  of  view.  Reflection  will  indeed  show  that 
instant  action  may  be  the  most  promising  course 
to  adopt  in  the  interest  of  the  unborn  child, 
■which  is  boimd  up  with  that  of  the  expectant 
mother. 

Many  examples  miglit  be  added  to  that  of  M. 
Nicod  to  prove  that  pregnant  women  may  bear 
severe  injuries  and  operations.  Mr.  Napper,  of 
Cranley,  records  a  case  of  a  woman  seven  moutlis 
gone  in  her  first  pregnancy,  whose  arm  lie  ampu- 
tated on  account  of  scrofulous  disease  of  the  elbow. 
The  stump  healed  well,  and  she  was  delivered  at 
term  of  a  living  child.  (See  Ohsldvical  Trans- 
actioiis  for  1  !iG5,  vol.  vii.) 

The  matter  may  be  thus  stated  in  general  terms  : 
Tiie  healthy  ovum  adheres  to  the  healthy  uterus 
with  wonderful  tenacity.  The  ovum,  the  nidus, 
and  the  woman's  constitution  being  sound,  there 
is  no  kind  or  degree  of  severity  of  injury,  from 
which  recovery  is  possible,  too  great  to  be  borne 
by  a  pregnant  wouian,  without  inducing  abortion 
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or  materially  retarding  repair  and  recovery.  This 
rule  even  holds  in  the  case  of  a  constitution  im- 
paired by  a  chronic  disease.  The  case  is,  however, 
very  different  when  the  constitutional  disease  is 
acute  or  comes  on  suddenly ;  then,  the  blood- 
change  being  great,  sudden  abortion  is  very  likely 
to  happen. 

Mere  physical  injury  not  complicated  with 
severe  mental  shock  or  emotion  does  not  appear  to 
endanger  the  continuance  of  gestation.  Emotion, 
however,  independently  of  injury,  by  causing  a 
sudden  diversion  of  blood  to  the  pelvic  organs,  and 
perhaps  by  disturbing  the  healthy  equilibrium  and 
distribution  of  nerve-force  is  very  apt  to  cause 
abortion. 

Now  the  influence  of  emotion  is  greatly  removed 
by  inducing  anaesthesia  before  operating,  so  that 
the  risk  is  almost  reduced  to  that  attending  upon 
the  physical  injury. 

An  important  motive  for  removing  a  surgical 
complication  may  be  found  in  the  circumstance 
that  some  morbid  conditions  admitting  of  removal 
by  surgical  operations  are  liable  to  be  much 
aggravated  immediately  after  labour,  under  the 
influence  of  that  momentous  change  in  the  consti- 
tution of  the  blood  which  follows  upon  this  great 
and  suddei)  physiological  revolution.  Tumors  or 
other  growths  again  may  incur  the  risk  of  serious 
bruising  or  other  injurj-  from  violent  pressure 
during  labour,  or  this  pressure,  bearing  first  upon 
a  tumor,  may  cause  stretching  or  laceration  of  the 
healthy  structures  to  which  it  may  be  attached; 
or  lastly  a  tumor  may  be  of  such  a  nature  and  so 
situated  as  to  offer  complete  obstruction  to  delivery, 
and  thus  lead  to  rupture  of  the  womb .  In  anyone 
of  these  cases,  therefore,  it  will  be  prudent  to 
operate  as  early  in  pregnancy  as  possible,  provided 
operation  can  ensure  the  removal  of  the  imperiling 
complication.  This  rule  will  especially  apply  to 
some  tumors  about  the  vulva,  to  fibroid  polypi  in 
the  vagina,  and  to  cancerous  growths  limited  to  the 
vaginal  portion  of  the  cervix  uteri. 

A  most  important  question  arises  in  some  cases  : 
Is  it  better  to  deal  at  once  surgically  with  the  com- 
plicating disease,  or  to  reduce  tlie  case  first  of  all 
to  its   simplest  expression  by   terminating  the 
pregnancy  ?    Certainly  it  is  sometimes  more  de- 
sirable to  bring  on  premature  labour  than  to  defer 
au  operation  until  after  labour  at  term,  or  to  ope- 
rate during  pregnancy.    Is  it  possible  to  define 
these  cases,  or  to  lay  down  a  general  principle  to. 
guide  in  the  choice  of  action  ?    Tlie  cases  in  which 
this  question  arises  are  chiefly  those  of  tumors  iui 
the  pelvis  or  abdomen,  and  perhaps  the  most  fre- 
quent one  is  that  of  ovarian  cystic  tumor.  Sup- 
posing that  pregnancy  co-exist  with  such  a  tumor, 
and  that  the  abdominal  distension  have  become  so. 
great  that  relief  must  be  given,  shall  the  surgeon, 
or  the  obstetric  practitioner  intervene  ?    It  is  clear 
that  we  may  either  tap  tlie  cyst  or  empty  the 
uterus.    I  presume  that  the  major  operation  of 
ovariotomy  would  not  be  contemplated.  The  obser- 
vation of  a  considerable  number  of  cases  of  severe! 
constitutional  or  organic  disease  complicating  preg- 
nancy, and  of  ovarian  tumors  progressing  sinnil- 
timeously  with  prcgnancj',  has  li'd  nie  to  the  general 
conclusion  that  it  is  belter  to  bring  the  pregnancy  to 
an  end  in  the  first  instance,  and  then  to  deal  with 
the  simple  disease  according  to  its  particular  indica- 
tions.    Tiiis  conclusion  is  tliu  result  of  three  dif- 
ferent orders  of  observationB,  all  touverging  to  ther 
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same  point:   1st.  In  a  large  proportion  of  cases 
nature  solves  the  problem,  takes  the  case  into  her 
own  hands,  and  finds  relief  by  the  spontaneous 
induction  of  prematiu'e  labour  ;  2nd.  In  another 
series  of  cases  where  labour  has  been  induced 
artificially,  immediate  relief  and  safety  have  been 
obtained  ;  3rd.  In  another  series  of  cases  where 
labour  has  not  occurred  spontaneously  or  been 
induced  by  art,  formidable  catastrophes  and  even 
death  have  happened.     Examples  of  all  these 
issues  have  been  observed  in  cases  of  ovarian 
dropsy  complicating  pregnancy.    Nature  can  rarely 
tolerate  the  simultaneous  growth  of  two  tumors  in 
the  abdomen  such  as  a  cystic  ovary,  and  the  gravid 
womb.     The  power  of  adaptation  of  the  ab- 
dominal and  thoracic  organs  and  the  extensile 
capacity  of  the  abdominal  walls  are   alike  apt 
to  fail  under  the  enormous  and  rapid  eccentric 
pressure  caused  by  the  double  growth  within. 
"  Haud  bene  conveniunt,  nec  in  una  sede  mo- 
rantur."    One  or  the  other  must  give  way.  If 
the  tumor  do  not  so  press  upon  the  uterus  as  to 
cause  it  to  expel  its  contents,  the  growing  uterus 
will  act  upon  the  cyst  ;  it  may  displace  this  by 
pushing  it  upwards,  stretching  the  pedicle.  In 
one  patient,  the  wife  of  a  surgeon,  distress  having 
become  urgent,  I  advised   induction  of  labour. 
This  was  not  acceded  to  ;  a  fortnight  later,  shock 
and  collapse  set  in,  giving  rise  to  labour  at  seven 
months.     Death  followed  speedily.  Dissection 
showed  extensive  peritonitis  with  effusion  of  blood 
in  the  abdomen  ;  the  ovarian  cyst  had  ruptured, 
and  the  pedicle  was  not  only  greatly  elongated,  but 
twisted  twice  upon  its  axis,  strangulating  the 
vessels.     The  tumor  had  of  course  been  rolled 
over,  as  well  as  pushed  up  under  the  diaphragm 
by  the  uterus  advancing  from  below.  In  such  a  case 
it  might  fairly  be  contended  thatrelief  would  equally 
be  attained  by  puncturing  the  cyst  without  interfer- 
ing with  the  womb,  and  it  may  be  freely  admitted 
that  under  some  circumstances  this  proceeding  will 
be  preferable.    But  the  following  considerations 
must  satisfy  us  that  it  is  generally  safer  to  empty 
the  uterus  first :    1.  The   displacement  of  the 
tumor  by  the  gravid  womb,  the  difficulty  of  de- 
fining exactly  the  line  of  contact  of  the  two  and 
to  what  extent  the  tumor  is  solid  or  fluid,  must 
render  paracentesis  a  hazardous  step.    2.  If  the 
cyst  be  tapped,  it  may  be  only  partially  emptied, 
and  no  sufficient  relief  is  then  obtained.    3.  The 
cyst  may  fill  again  rapidly,  and  then  the  dis 
tress  and  the  necessity  for  further  proceedings 
return.     4.  A  great  portion  of  the  cyst  may 
be  solid,  and  then  the  tapping  will  have  done 
no    good.      5.  To    empty    the   uterus   is  an 
easy,  certain,-  and  safe  operation.     6.  The  uterus 
emptied,  and  the  case  brought  to  its  simplest  con- 
dition, immediate  relief  is  obtained,  and  time  is 
gained  to  watch  indications  for  further  action. 
7.  Opportunity   is  given  to  institute  accurate 
examination  of  the  tumor.    In  addition  to  these 
reasons,  there  is  the  fact  that  where  tapping  of  the 
cyst  is  practised  first,  abortion  is  very  likely  to 
follow.      Aran    relates  a  case    in  illustration 
iLeqons  cBiiques  siirjes  Maladies    da  IWtiriis, 
185«-1860.)]  Robert  Barnes. 

PROBANG.  A  long  slender  piece  of  whale- 
bone, with  a  bit  of  sponge  at  its  extremity,  in- 
tended for  the  examination  of  the  ajsophagus,  or 
the  removal  of  obstructions  in  it. 
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diseased  conditions  to  which  the  prostate  is  liable 
will  be  treated  in  the  following  order: — Pao- 
bTATiTis,  acute  and  chronic;  Suppuration  of  the 
Prostate,  Diffuse,  and  Abscess;  Ulcbra- 
tion;  Hypertrophy  of  the  Prostate;  Simple 
Tumors;  Atrophy;  Cancer,  Tubbrcle,  and 
Calculi  of  the  Prostate. 

Acute  Prostatitis  is  by  no  means  a  common 
affection,  if  regarded  as  distinct  and  unassociated 
with  inflammation  of  the  urethra  or  bladder.  When 
the  latter  organ  is  inflamed,  the  prostate  appears 
sometimes  to  suffer,  altliough  in  a  secondary  man- 
ner and  degree.  Sometimes,  however,  the  pro- 
state is  inflamed  apparently  as  a  purely  idiopathic 
occurrence,  and  not  from  continuity  of  tissue  with 
adjacent  parts.  This,  excepting  the  cases  produced 
by  violence,  as  by  instruments,  &c.,  is  extremely 
rare. 

Causes. — The  pre-existence  of  acute  inflamma- 
tion of  the  urethra  of  any  kind,  but  especially  the 
gonorrhoeal.  Urethral  stricture,  in  an  aggravated 
form,  tending  as  it  does  to  the  production  of  in- 
flammation and  disorganisation  of  all  the  parts 
posterior  to  it,  especially  those  more  immediately 
adjacent,  as  the  prostate  and  bladder.  The  direct 
application  of  irritating  agents  in  the  shape  of 
strong  injections,  cauterization,  and  mechanical 
violence  of  various  kinds.  Inflammation  and  cal- 
culi of  the  bladder.  The  application  of  cold  and 
damp  to  the  perinaeum,  as  by  sitting  for  a  long 
period  on  moist  ground,  perhaps  most  frequently 
in  gouty  and  rheumatic  subjects.  Horse  exercise 
is  said  to  be  a  cause,  by  means  of  the  concussion 
occasioned,  but  evidence  is  wanting  to  establish 
this.  That  it  may  aid  in  producing  it  when  some 
inflammation  of  the  urethra  already  exists,  is  quite 
possible.  Alcoholic  drinks  may  induce  prostatic 
inflammation,  gonorrhoea  already  existing,  but  only 
on  this  condition.  Inordinate  sexual  intercourse, 
under  the  last-named  circumstances,  may  also  act 
in  a  similar  way. 

The  symptoms  are,  at  first,  a  sensation  of  weight 
and  fulness  about  the  rectum  and  perinEeum,  with 
pain  and  uneasiness  referred  to  the  neck  of  the 
bladder.  The  patient  requires  to  pass  water  more 
frequently  than  natural,  and  does  so  with  an  in- 
crease of  the  existing  pain,  especially  at  the  close 
of  the  act.  Subsequently  the  pain  becomes  more 
severe;  the  act  of  relieving  the  bowels  at  stool 
produces  considerable  distress;  the  stream  of  urine 
becomes  small,  much  straining  accompanies  it,  and 
the  pain  is  exquisitely  acute.  At  a  later  stage,  jf 
suppuration  has  taken  place,  the  rectal  swelling  is 
softer,  local  throbbing  is  experienced,  and  should  a 
catheter  be  passed,  the  patient  will  complain  of 
excessive  pain  when  the  instrument  reaches  the 
prostatic  part  of  the  urethra.  General  fever,  in  a 
greater  or  less  degree,  manifests  itself,  and  rigors 
mark  the  onset  of  suppuration. 

The  treatment  should  be  at  first  moderately 
antiphlogistic,  alkalies  and  small  doses  of  antimony- 
should  be  given  frequently,  while  the  bowels  are 
to  be  freely  opened  at  the  outset,  and  a  gentle  ac- 
tion upon  them  maintained  afterwards.  Bleeding 
by  leeches,  10  or  15  in  number,  roimd  tlie  anus 
and  on  the  perineum,  often  affords  greater  re  let 
than  any  other  single  agent.  AfterNvards  a  hot 
hip-bath  should  be  taken,  a  large  poultice  or  hot 
flannel  placed  on  the  perina;mn,  and  the  patient  be 
wrapped  up  warmly  in  bed.  If  retention  of  urine 
is  urgent  and  distressing,  and  is  not  relieved  by 
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these  means,  the  v,»w"».v»   

practical  observations,  respecting  the  mode  ot  in- 
troducing them  in  cases  of  enlarged  prostate  gland, 
will  be  more  conveniently  introduced  when  the 
chronic  enlargement  of  this  part  13  considered. 
(See  also  Catheter,  and  Urine,  Retention 

prefer,  however,  a  well  curved  gum  catheter  of 
moderate  size  to  any  other,  as  a  rule  in  these  cu- 

In  the  course  of  a  few  days,  the  severe  pain  and 
the  frequent  mictiu-ition  gradually  subside,  although 
relapse  may  occur  if  exercise  be  too  freely  taken, 
or  at  a  too  early  period.  Care  and  moderation  in 
diet,  with  total  abstinence  from  alcoholic  stimulants, 
should  be  enjoined  for  a  time,  as  means  must  now 
be  taken,  not  merely  to  restore  the  health  by  nu- 
tritive aud  tonic  regimen,  but  to  reduce  the  bulk 
of  the  organ,  enlarged  as  it  is  from  the  effect  of 
the  infiiimmatory  process. 

Chronio  prostatitis  is  by  no  means  an  uncom- 
mon affection.  It  is  obstinate  in  duration  and 
often  the  occasion  of  very  troublesome  symptoms. 
Its  most  fertile  cause  is  gonorrhosal  inflammation, 
which  has  extended  backwards  and  affected,  more 
or  less  acutely,  the  prostate.  Local  cold  and  damp, 
occasionally  mechanical  injury,  more  frequently 
long-continued  indulgence  in  venereal  excesses  of 
any  kind,  are  also  undoubtedly  causes.  That  form 
which  results  from  long  standing  and  severe  stric- 
ture of  the  urethra,  or  chronic  cystitis,  or  calculus, 
either  vesical  or  prostatic,  is  comnion  enough,  and 
needs  no  separate  consideration;  it  is  the  mere  re- 
sult of  existing  adjacent  disease,  upon  which  it 
altogether  depends. 

The  patient  complains  of  a  little  undue  fre- 
quency in  making  water,  of  some  muco-purulent 
discharge  from  the  urethra,  of  dull  pains  in  the 
perinaeum  and  about  the  anus,  sometimes  occasional 
sometimes  persistent,  but  almost  always  increased 
by  exercise;  often  of  pains  in  the  thighs  and  legs, 
or  in  the  sacral  region  ;  sometimes  increased,  but 
not  invariably,  by  sexual  intercourse.  There  is 
usually  no  pain  in  micturition  until  the  end  of  the 
act,  when  it  is  occasionally,  but  by  no  means  al- 
ways, felt,  and  then  it  is  never  very  acute  like  that 
of  calculus.  There  is  sometimes  tenderness  in  the 
perinseum,  and  in  the  prostate  itself,  to  rectal  ex- 
amination, but  there  is  not  necessarily  any  en- 
largement. The  patient  has  frequently  little  or  no 
sexual  desire,  and  may  or  may  not  be  the  subject 
of  frequent  involuntary  seminal  emissions  during 
sleep.  The  health  is  mostly  impaired  and  general 
debility  is  complained  of. 

In  the  condition  thus  described  I  find  no  treat- 
ment, for  the  milder  cases,  so  serviceable  as  coun- 
ter-irritation at  the  surface  of  the  perinseum.  But 
it  is  necessary  to  continue  it  for  a  period  of  four  to 
six,  or  even  sometimes  of  eight  weeks,  and  if  thus 
persevered  in,  benefit  is  almost  certain  to  follow. 
It  may  be  accomplished  by  rubbing  a  moistened 
stick  of  nitrate  of  silver  on  the  skin  in  front  of  tiie 
anus,  over  the  bulb  of  the  urethra,  or  by  blistering 
a  portion  of  about  1^  inch  long  by  1  inch  wide, 
with  strong  "  acetum  eantharidis,"  the  soreness  to 
be  kept  up  by  the  daily  application  of  a  piece  of 
blisternig-paper,  or  by  occasioinil  renpplications  of 
the  fluid  originally  used. 

At  the  same  time  the  state  of  the  digestion  must 
be  improved,  the  vigour  of  the  system  be  promoted 
by  tonics  and  generous  diet,  and  exercise  is  to  be 


permitted  and  increased  by  degrees  as  soon  as  the 
power  of  taking  it  without  inducing  pain  is  ac 
quired. 

..The  digestive  organs  being  in  tolerable  condition, 
the  use  of  iron  is  almost  always  attended  with 
benefit.    The  sulphate,  combined  with  sulphate  of 
quinine,  and  made  into  pills  with  some  extract  of 
rhubarb,  and  a  little  extract  of  nux  vomica,  is  an 
advantageous  form  of  tonic  for  these  cases,  in 
which  it  is  desirable  to  maintain  regular  action  of 
the  bowels,  impaired  as  it  usually  is  by  inability  to 
take  much  exercise,    A  little  of  the  watery  extract 
of  aloes  can  be  combined,  if  it  is  necessary  to  em- 
ploy more  decided  aperient  action.    The  tincture 
of  the  sesquichloride  of  iron  is  also  a  very  efficient 
remedy,  provided  the  bowels  are  not  permitted  to 
become  unduly  constipated.    I  prefer  these  forms 
of  iron  to  any  other,  including  the  recently  intro- 
duced hypophosphites,  for  the  great  majority  of 
patients  suffering  from  this  affection.    When  the 
predominant  symptom  is  frequent  nocturnal  emis- 
sion, and  there  is  much  pain  felt  in  passing  an 
instrument  through  the  prostatic  urethra,  nothing 
acts  so  beneficially  as  the  application  of  a  solution 
of  nitrate  of  silver,  commencing  with  about  five 
grains  to  the  ounce  of  water  and  increasing  it  to 
twenty  grains  if  necessary,  by  means  of  a  perfo- 
rated catheter  containing  a  piston  by  which  the 
fluid  can  be  set  free  at  the  proper  spot,  and  its 
action  mainly  limited  to  it,  a  matter  which  it  is 
important  to  accomplish  pretty  accurately.  In 
performing  this  operation,  the  following  course 
should  be  pursued: — The  bladder  should  first  be 
emptied;  and  the  opportunity  of  doing  so  should 
be  employed  to  determine  the  exact  length  of  the 
urethra,  in  the  usual  manner,  while  the  urine  ia 
flowing.     The  instrument  containing  the  caustic 
solution  should  then  be  passed  immediately,  the 
solution  being  discharged  as  soon  as  the  perforated 
extremity  has  arrived  within  the  prostatic  urethra, 
the  situation  of  which  may  be  correctly  inferred 
from  the  known  length  of  the  urethra,  as  well  as 
by  the  undue  sensibility  which  the  part  possesses. 
The  immediate  results  usually  are,  repeated  wants 
to  pass  water,  which  are  painful  and  sometimes 
attended  with  slight  bleeding;  these  subside  in  24 
hours,  and  possibly  are  succeeded  by  a  little  pu- 
rulent discharge  for  a  day  or  two.    During  the 
first  few  days  it  is  not  uncommon  that  the  symp- 
toms originally  complained  of  increase,  but  after- 
wards they  gradually  diminish.    Should  this,  how- 
ever, not  be  the  case,  no  fresh  application  of  the 
caustic  should  be  made  until  three  or  four  weeks 
have  elapsed  since  the  previous  one,  as  it  is  impos- 
sihle  to  ascertain  the  effect  in  a  shorter  period  of 
time.    If  necessarj',  it  may  then  be  again  applied 
after  three  or  four  weeks,  and  in  a  stronger  solu- 
tion,   A  third  or  fourth  application  may  be  neces- 
sary.   I  have,  however,  rarely  continued  to  employ 
it  if  not  successful  on  the  fourth  occasion.  Its 
success  mainly  depends  on  applying  it  freely  and 
accurately  to  the  prostatic  urethra,  and  when  this 
is  ensured   it  generally  proves  a  very  valuable 
remedy. 

When  chronio  prostatitis  consists  mainly  in  in- 
duration and  swelling,  remaining  as  the  results  of 
an  acute  attack,  those  internal  remedies  which 
appear  to  possess  a  specific  power  to  promote  ab- 
sorption of  the  effused  matters  should  be  employed, 
such  as  the  iodide  and  bromide  of  potassium. 
They  may  be  administered  internally,  by  applica- 
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tion  to  the  perinaeum,  and  also  by  hip-baths.  (See 
Treatment  of  Hypertrophy  of  the  Prostate.) 

Suppuration  may  take  place  in  the  prostate, 
and  almost  always  in  the  foim  of  abscess.   In  the 
diffuse  form  it  is  very  rare,  except  in  extravasation 
of  urine  from  any  cause.    Acute  prostatitis,  not 
ending  in  resolution,  not  infrequently  goes  on  to 
the  formation  of  abscess.     The  symptoms  are 
severe;  and  its  presence  may  be  suspected  if  after 
the  first  few  days  the  acute  symptoms  do  not 
subside,  if  the  pain  and  difficulty  of  micturition 
and  defffication  increase,  if  rigors  occur,  and  the 
patient  is  very  restless  and  feverish,  complaining 
of  great  tension,  and  of  a  pulsating  sensation  in  the 
perineeum  and  at  the  neck  of  the  bladder.  The 
fact  is  determined,  if  by  rectal  examination,  the 
swelling  there  increases,  and  commimicates  to  the 
tip  of  the  finger  a  sensation  of  softness  and  elas- 
ticity, in  place  of  the  firmness  and  resistance 
which  were  noted  before.    The  natural  course  of 
abscess  in  the  substance  of  the  prostate  is  generally 
spontaneous  evacuation  by  the  urethra.    I  have 
seen  it  occur  immediately  after  the  passing  of  a 
catheter,  when  the  patient's  condition,  in  conse- 
quence of  the  tumefaction  caused  by  its  presence, 
has  rendered  instrumental  assistance  necessary  in 
order  to  empty  the  bladder.     Occasionally  the 
matter  is  evacuated  by  the  rectum;  and  the  result 
is  perhaps  as  favourable,  generally  speaking,  as 
through  the  urethra.    It  may  be  followed  by  a 
troublesome  urethro-rectal  fistula,  but  not  neces- 
sarily, or  even  usually  so.    On  the  other  hand, 
although  the  opening  of  the  prostatic  abscess  into 
the  urethra  may  soon  close,  yet  if  this  does  not 
readily  take  place,  the  sac  will  probably  long  remain 
open,  and  become  a  receptacle  for  urine,  giving  rise 
to  fresh  collections  of  matter  around,  from  the  in- 
flammation so  produced.    Extravasation  rarely,  if 
ever,  has  to  be  feared,  the  parts  exposed  to  urine 
being  defined  and  thickened  by  exudation  matter. 
Nevertheless,  in  many  cases  evacuation  by  the  last 
named  course,  that  is,  by  urethra,  is  that  on  which 
we  must  rely.    The  only  treatment  we  can  adopt 
in  order  to  prevent  it,  matter  being  already  formed, 
is  to  make  an  artificial  opening  in  the  perinteum  as 
early  as  possible,  with  some  boldness,  in  the  median 
line,  in- the  direction  of  the  prostate,  which  is  per- 
fectly ascertainable  by  rectal  examination.  Thi 
forefinger  of  the  left  hand  having  been  introduced 
into  the  bowel,  a  long,  straight,  and  narrow  bis- 
toury, the  cutting-edge  of  which  is  up  wards,  should 
be  thrust  into  the  raphe',  about  three-quarters  of 
an  inch  anterior  to  the  anus  in  the  known  direction 
of  the  swelling,  and  the  incision  enlarged  in 
straight  line  upwards,  to  a  slight  extent,  so  as  to 
give  a  fair  patulous  opening  for  the  discharge  of 
matter.    The  depth  to  which  such  an  incision 
must  be  carried  cannot  be  less  than  an  inch  and 
half,  it  may  be  two  inches;  less  than  the  former 
will  be  probably  useless,  and  if  so,  unnecessary 
and  injurious. 

The  discharge  of  matter  from  an  acute  abscess 
of  the  prostate  is  sometimes  followed  by  long-con 
tinned  suppuration.  Chronic  abscess  maj'  arise 
also  by  itbelF,  though  not  very  frequently;  and  it 
may  occur  as  the  result  of  confirmed  or  neglected 
stricture  of  the  urethra. 

It  is  by  no  means  always  easy  or  even  possible 
to  diagnose  the  existence  of  a  chronic  abscess  of 
the  prostate  dui-ing  life;  in  some  instances,  how- 
ever, it  may  be  recognised  by  rectal  examination 


A  part  of  the  prostate  may  yield  a  sensation  of  fluc- 
tuation to  the  finger  in  the  rectum;  and  if  this  is 
obvious  in  a  case  where  the  history  and  sj'raptoms 
have  been  such  as  to  render  the  occurrence  of 
chronic  abscess  there  probable,  it  is  advisable  to 
take  means  for  evacuating  it.  This  may  be  done 
by  passing  a  grooved  sound  into  the  bladder,  and 
making  an  incision  into  the  spot  detected,  a  pro- 
ceeding which  is  rendered  easy  by  the  support 
which  the  sound  affords  to  the  parts;  a  rectal 
speculum  may  be  used  or  not  as  the  surgeon  pre- 
fers. It  by  no  means  necessarily  follows  that  we 
are  to  open  the  urethra  in  these  cases,  although  it 
has  been  frequently  done  without  producing  any 
mischief  in  the  shape  of  resulting  fistula. 

Ulceration. — The  urethral  mucous  membrane  of 
the  prostate  suffers  ulceration  as  a  consequence  of 
previously-existing  lesions.  Pure  idiopathic  ulcera- 
tion is  probably  extremely  rare.  Thus,  when  an 
abscess  opens  into  the  urethra, ulceration  takes  place, 
and  this  generally  remains  for  some  time.  A  like 
condition  exists  in  the  discharge  of  tubercle,  or  in 
the  sprouting  of  malignant  growth.  It  may  be  occa- 
sioned by  aggravated  stricture,  and  also  during 
urinary  retention  and  extravasation.  After  all, 
there  is  nothing  special  in  these  forms  of  ulcera- 
tion as  affecting  the  prostate;  it  is  a  morbid  action 
affecting  alike  its  tissues  and  those  of  all  other  soft 
parts  in  the  organism  when  their  vitality  is  impaired 
by  certain  morbid  conditions,  local  or  general. 

Hypertrophy  of  the  prostate. — Among  men 
who  have  passed  the  fifty-fifth  year,  or  there- 
about, the  prostate  frequently  enlarges  by  a 
slow  and  gradual  process,  and  mostly  produces 
more  or  less  obstruction  to  the  discharge  of  urine 
from  the  bladder.  This  enlargement  is  not  a  pro- 
duct of  inflammation,  nor  of  any  of  its  results,  but 
is  due  to  an  increased  formation  of  the  normal 
tissues  of  the  prostate,  and  must  therefore  be  classed 
as  an  hypertrophy  of  that  organ. 

It  was  believed  by  Sir  Everard  Home  and  Sir 
B.  Brodie,  that  this  hypertrophy  was  the  necessary 
accompaniment  of  old  age.  {Lectures  on  the  Urin- 
ary Organs,  4  ed.  pp.  163-166,  186-1U7.) 
But  the  writer  has  shown,  by  a  large  number 
of  dissections,  that  this  is  by  no  means  the 
case  {Med.  Chir.  Tratis.  vol.  xl.);  that,  on  the 
contrary,  only  one  in  three  of  male  subjects  after 
60  years  of  age  exhibits  by  dissection  some 
sign  of  enlargement;  that  one  in  eight  only 
exhibit  symptoms  during  life;  and  that  many 
reach  the  most  advanced  ages  without  manifest- 
ing the  slightest  trace  of  hypertrophy. 

The  first  external  character  generally  observable 
in  a  hypertrophied  prostate  is  undue  fulness,  and 
an  unnatural  tendency  to  rotundity.  Either  lateral 
lobe  may  predominate,  or  the  median  portion  may 
be  largely  developed.  The  term  "  median  portion  " 
is  preferred  to  that  of  "  third  lobe,"  employed  by 
Sir  E.  Home,  and  will  be  used  in  future  as  signi- 
fying the  part  hitherto  so  termed  in  this  country. 
It  is  the  term  employed  in  France,  where,  as  well 
as  by  many  anatomists  here,  the  title  of  lobe  as 
signifying  a  normal  division  of  the  healthy  pros- 
tate is  denied.  For  a  full  discussion  of  the  grounds 
on  wiiich  the  title  of  third  lobe  is  rejected,  see 
Medico  CIdrurqical  Transactions,  vol.  xl.,  also 
"  Diseases  of  ti.c  Prostate,"  by  H.  Thompson,  p. 

Th'c'outline  of  the  gland  is  often  very  irregular 
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iu  form,  which  may  result  I'roiu  two  couditious — 
first,  either  lobe  may  protrude  greatly  beyond  tlie 
others,  as  just  alluded  to;  or,  independent_  tumors 
may  be  foimd  embedded  in  it,  or  partially  so, 
springing  from  the  surface,  and  forming  very  sali- 
ent projections  in  any  direction,  most  commonly, 
liowever,  towards  the  cavity  of  the  bladder.  From 
the  examination  of  between  200  and  300  specimens, 
I  find  that  the  lateral  lobes  and  the  median  portion 
are  about  equally  liable  to  be  affected;  and  that 
while  the  posterior  part  of  the  gland  is  commonly, 
the  anterior  part  is  only  rarely,  enlarged.  In  any 
of  these  conditions,  the  urethra,  as  it  passes  through 
the  prostate,  may  be  diverted  a  little  to  the  right  or 
left  of  the  middle  line,  by  pressure  from  the  most 
enlarged  part;  the  prostatic  portion  may  be  increased 
in  length  (necessarily  with  the  increased  length  of 
the  prostate  itself),  and  the  antero-posterior  diame- 
ter of  the  canal  is  often  much  increased  by  reason 
of  the  enlargement  of  the  lateral  lobes,  so  that  it  is 
more  capacious  than  natural,  although  effectually 
obstructed  by  the  lateral  pressure.  And  the  result 
is,  in  almost  all  cases  (there  are  a  few  exceptions), 
that  the  contents  of  the  bladder  are  more  or  less 
retained. 

In  consistence,  there  is  usually  some  change; 
the  hypertrophied  prostate  is  most  commonly  more 
iirm  and  dense  to  the  touch  than  the  healthy;  and 
to  this  rule  there  are  but  few  exceptions. 

When  a  prostate  weighs  about  7  drachms,  it 
must  be  -regarded  as  an  example  of  hypertrophy, 
the  average  weight  of  a  healthy  prostate  being 
about  4J  drachms.    Tlie  most  commonly-occurring 
weight,  when  the  complaint  may  be  presumed  to 
have  existed  some  ten  or  twelve  years,  appears  to 
be  between  9  and  12  drachms,  or  more  than  double 
the  natural  size.    Nevertheless,  many  cases  exceed 
this  limit  considerably.    The  largest  example  of 
hypertrophy  known  is  9  or  10  ounces,  or  about  75 
drachms.    The  size  of  such  a  mass,  forming  a  pre- 
paration now  in  the  Museum  of  University  Col- 
lege, is  nearly  that  of  a  cocoa-nut;  but  such  an 
example  is  extremely  rare.    In  these  varied  cir- 
cumstances the  form  and  condition  of  the  internal 
meatus  are  much  altered.    When  the  median  por- 
tion is  predominajit,  it  acquires  a  crescentic  form, 
the  convexity   of  which   is   directed  upwards. 
When  the  right  lobe  considerably  exceeds  in  size 
the  left,  the  crescent  has  its  convexity  to  the  left 
side,  and  so  on;  when  an  outgrowth  from  the 
median  portion  projects  much,  or  has  a  narrow 
peduncle,  which  is  not  very  common,  it  appears  to 
be  forced  against  the  neck  of  the  bladder  by  the 
effort  of  micturition,  and  the  obstruction  is  rendered 
still  more  complete;  and  even  when  such  an  out- 
growth is  extremely  small,  the  effect  may  be 
almost  complete  obstruction.    As  a  result  of  this 
obstruction,  if  unrelieved  by  art,  the  bladder  be 
comes  distended,  its  walls  thickened,  often  sac- 
culated; and  its  mucous  lining  is  the  subject  of 
chronic  inflammation.    The  ureters  may  become 
dilated,  the  pelvis  of  the  kidney  also,  and  the 
renal  organs  themselves  seriously  injured  by  the 
pressure  upon  them,  and  by  the  irritation  which  it 
sooner  or  later  sets  up. 

As  regards  the  minute  elements  of  the  hyper 
trophied  prostate,  we  find  none  present  but  those 
existing  in  the  healthy  organ.  They  are  only 
arranged  in  different  forms  and  proportions.  In 
some  cases  the  fibrous  stroma  of  the  organ 
largely  in  cxccsa  over  the  glandular  structures; 
VOL.  n. 


sometimes  this  is  arranged  iu  isolated  masses 
forming  independent  tumors.  Sometimes  the 
glandular  structures,  althougli  this  is  much  less 
common,  are  developed  beyond  the  fibrous  stroma, 
and  then  the  organ  is  soft  and  succulent ;  in  the 
former  condition  it  is  close  and  firm  in  texture. 
In  all  cases  the  gland  follicles  are  dilated,  often 
loaded  with  inspissated  secretion,  and  contain  the 
well-known  prostatic  concretions.  (For  a  detailed 
account  of  this  subject  see  "Diseases  of  the  Pro- 
state," before  referred  to,  chap,  v.) 

It  is  remarkable  that  in  the  great  majority  of 
hypertrophied  prostates,  the  isolated  tumors  above 
referred  to  are  present.  They  are  simple  fibrous 
structures  and  have  no  relation  to  cancerous 
formations.  They  may  be  found  in  any  part  of 
the  organ,  but  are  perhaps  more  numerous  in  the 
lateral  lobes,  especially  at  their  posterior  extre- 
mities, than  elsewhere.  Occasionally  they  are 
embedded  in  an  enlarged  median  portion.  It 
often  happens  that  the  small  multiple  eminences 
so  frequently  seen  at  the  neck  of  the  bladder  in 
the  site  of  the  uvula  are  due  to  these  small 
tumors  there,  situated  under  the  mucous  membrane 
and  a  few  submucous  fibres,  there  being  no  enliirge- 
ment  of  the  median  portion.  When  the  swelling 
is  large  and  single,  it  is  more  commonly  hyper- 
trophy or  outgrowth  of  that  part.  Occasionally 
they  are  separated  by  an  interval  from  the  prostate 
itself.  A  space  of  half  an  inch  has  been  seen  to 
intervene  between  such  a  tumor  and  the  adjacent 
gland;  a  narrow  line  of  duct,  with  other  vessels, 
and  a  little  tissue  alone  connecting  them.  Their 
size  ranges  between  a  tenth  of  an  inch  and  about 
five-eighths  of  an  inch  in  diameter.  Their  density 
is  rather  greater  than  that  of  the  prostatic  tissue 
proper;  they  are  firmer  to  the  touch,  and  more 
compact. 

Examined  by  the  naked  eye,  or  under  the 
microscope  with  powers  of  different  degrees,  we 
can  discover  no  structural  peculiarities  as  com- 
pared with  the  prostate'  itself;  they  possess  all  the 
elementary  tissues  common  to  the  normal  prostate, 
and  tliey  possess  no  tissue  not  belonging  to  it. 

Very  rarely,  indeed,  a  polypous  growth  has 
been  found  attached  to  the  verumontanum.  A 
specfmen  is  in  the  museum  of  St.  Thomas's  Hos- 
pital ;  one  is  mentioned  by  Rokitansky;  and 
another  occurred  in  the  writer's  own  practice. 
{Palli.  Trans.,  vol.  vii.  p.  250.) 

On  the  subject  of  the  causes  of  chronic  enlarge- 
ment of  the  prostate  gland,  it  appears  that  little 
certain  is  known,  excepting  that  it  is  seldom  or 
never  met  with  under  the  age  of  fifty-five. 

After  a  careful  study  of  all  the  alleged  causes 
of  this  complaint,  and  their  name  is  legion,  I 
am  satisfied  that  we  are  ignorant  of  any  direct 
cause.  I  am  confident  we  have  no  ground  for 
believing  that  syphilis,  gonorrhosa,  sexual  excess, 
sexual  continence,  gout,  rheumatism,  seden- 
tary habits,  congestion  of  pelvic  vessels,  or  stric- 
ture of  the  urethra,  all  of  which  have  been  re- 
garded as  causes,  have  any  such  relation  to  it. 
As  Mr.  S.  Cooper  wrote  in  the  last  edition  of  this 
work,  "  it  seems  to  me  better  to  confess  that  the 
etiology  of  this  complaint  is  unknown."  It  may 
he  remarked  in  conclusion,  that  there  seems  to  be 
some  analogy  between  the  simple  fibrous  tumors 
uf  the  prostate,  and  those  of  the  uterus,  which  opens 
a  field  for  speculation  respecting  their  origin.  {Med. 
Chir,  Trans.,  vol.  xl.,  a  paper  by  the  writer.) 
1  I 


482 


i'ROSTATE 


One  of  the  earliest  symptoms  generally  observ- 
a\)le  is  a  iimuifsbt  diminution  in  the  force  with 
whiih  the  urine  is  ejected.    Tlie  desire  to  pass 
water  becomes  more  frequent  than  natural,  and 
the  relief  afforded  by  the  act  of  niicturiiion  is  less 
complete.    In  course  of  time,  however,  the  act 
must  be  more  repeatedly  performed,  and  the  period 
of  night  is  no  longer  e.xenipt  from  the  calls  to  pass 
water.    Pains  in  the  groin,  testicles,  and  thiglis 
are  sometimes,  but  by  no  means  commonly,  com- 
plained of,  and  a  sense  of  weiglit  and  fulness  about 
the  peri nsaum,  rectum,  and  liypngastrium  is  felt  by 
the  patient.    An  unpleasant  odour  ajjpears  in  the 
urine,  which  is  new  to  him,  irritation  of  the 
rectum  is  experienced,  the  contents  of  the  bowel 
are  more  frequently  passed  from  inability  on  the 
part  of  the  patient  to  prevent  the  act  of  defsecation 
accompanying  that  of  micturition;  and  tenesmus, 
protrusion  of  the  mucous  membrane  or  prolapsus, 
and  hffiniorrhoidal  swellings,  are  apt  to  result. 
Much  stress  has  been  laid  by  some  writers,  fol- 
lowing J.  L,  Petit,  who  seems  to  have  originated 
the  idea,  on  the  appearance  of  flattened  stools  as 
an  indication  of  enlargement, but  without  sufficient 
grounds. 

As  the  disease  advances,  symptoms  of  distended 
bladder  or  of  chronic  inflammation  of  that  organ 
are  experienced;  and  pain  in  the  urethra,  extending 
to  the  glans  penis,  becomes  severe,  often  attended 
by  some  niuco-purulent  discharge.  If  unrelieved 
by  art,  the  bladder  yields  to  the  constantly- 
augmenting  demand  upon  it,  becomes  habitually 
filled,  the  surplus  only  flows  off  at  each  act  of 
micturition,  and  at  night  when  voluntary  control 
is  suspended  by  sleep,  and  even  by  day,  urine 
drains  away,  to  the  great  discomfort  of  the  patient. 
This  condition  is  generally  described  as  inconti- 
nence, a  misapplication  of  the  term,  as  we  shall 
hereafter  see,  which  has  been  productive  of  fatal 
errors  in  practice. 

The  characters  presented  by  the  urine  are  im- 
portant, being  such  as  mainly  depend  on  decom- 
position of  some  of  its  constituents  from  retention, 
mixed  with  the  products  of  chronic  inflammation 
of  the  bladder.  At  first  it  is  a  little  cloudy,  often 
pale,  with  a  few  shreds  or  flocculi  suspended  in  it; 
more  or  less  of  mucous  deposit  slowly  settles  at 
the  lower  part  of  the  vessel;  it  becomes  alkaline, 
and  a  thin  pellicle  forms  on  the  surface,  more  or 
less  whitish  and  opaque,  sometimes  iridescent. 
In  later  stages  the  mucus  increases  in  quantity, 
and  appears  as  the  slimy  adhesive  matter  so  often 
seen  in  chronic  inflammation  of  the  bladder;  not 
miscible  with  the  urine,  it  adheres  to  the  side  of 
the  vessel,  and  follows  the  urine  as  it  is  poured 
out  from  one  to  another,  in  a  mass  which  it  is 
difficult  to  separate.  In  advanced  cases  this  mucus 
is  sometimes  mixed  with  blood,  and  often  exhibits 
traces  of  calculous,  generally  phosphatic,  matter, 
in  the  form  of  small  amorphous  masses  of  soft 
consistence  and  whitish  colour. 

In  such  circumstances  as  those  described,  it  is 
of  the  utmost  importancu  to  remember  that  the 
bladder  becomes  permanently  distended,  unless 
the  catheter  be  employed;  and  the  urine  gradu- 
ally increasing  in  quantity  at  length  opens  out  the 
orifice,  and  flows  off  spontaneously.  To  designate 
this  pheiu)nienon  the  term  incontinence  was  ori- 
ginally applied,  and  is  still  employed  by  iniiiiy, 
although  the  condition  so  described  is  in  reality 
the  very  reverse  of  incunlinence,  ainco  the  bladder 
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idready  contains  too  much,  and  the  surplus  only 
overflows,  the  viscus  often  retaining  much  more 
than  its  capacity  in  a  state  of  health  would  admit 
of.  The  bladder  is  in  fact  engorged,  Kai.  the  urine 
overjlinvs. 

This  phenomenon  of  involuntary  micturition  in 
elderly  persons  is  very  frequently  accounted  for, 
not  on  the  ground  of  obstruction,  but  on  that  of 
paralysis  aiiecting  the  bladder  ;  and  the  terin 
incontinence  has  been  employed  to  designate  this 
condition  also,  although  it  presents  a  state  which 
is  the  exact  reverse  to  that  already  so  described. 
In  this  latter  case  it  is  rightly  used;  but  to  the 
former  condition,  it  is  a  grave  error  thus  to  apply 
it.  But  the  condition  of  paralysis,  except  when 
manifest  hemiplegia  or  paraplegia  are  present,  is 
very  uncommon,  and  it  follows  then  that  real 
incontinence  is  a  very  rare  occurrence  in  the  adult 
male.  That  it  is  so  is  one  of  the  most  salutary 
and  important  lessons  which  the  student  can  learn. 
It  should  be  held  as  an  axiom,  the  importance  of 
which  it  is  impossible  to  overrate,  that  an  in- 
voluntary flow  of  urine  indicates  retention,  not 
incontinence.  How  often  has  the  overflow  of 
surplus  urine  from  an  engorged  bladder  concealed 
the  real  evil  from  an  inexperienced  practitioner, 
and  induced  the  patient  to  believe  that  his  "  water 
was  too  abundant,  or  passed  too  freely,"  and 
wanted  repressing  rather  than  withdrawing.  And 
what  has  been  his  astonishment,  when,  the  true 
state  of  matters  being  recognised  by  his  attendant, 
the  introduction  of  a  catheter  has  given  exit  to 
some  pints,  it  may  he,  of  the  retained  urine  ! 

The  dingnosis  of  hypertrophied  prostate  depends 
on  the  following  particulars.  The  age  from  fifty 
years  upwards,  rarely  under  sixty;  symptoms  of 
obstruction  to  the  outflow  of  urine  commencing  to 
appear,  or  having  only  lately  appeared ;  enlarge- 
ment of  prostate  felt  by  examination  in  the  rectum, 
and  the  catheter  requiring  to  be  passed  to  a 
greater  distance,  or  to  be  more  depressed  between 
the  patient's  legs  before  urine  appears,  than  in  the 
natural  state.  When  these  conditions  concur 
there  is  little  doubt  of  the  nature  of  the  case,  but 
error  may  arise  from  its  similarity  to  other  dis- 
eased conditions.  The  following  distinctive  signs 
it  may  therefore  be  useful  to  point  out. 

In  stricture  of  the  urethra,  the  stream  of  urine 
is  invariably  small,  in  a  confirmed  case  extremely 
so  ;  in  the  prostatic  affection,  though  diminished 
in  force,  it  is  not  necessarily  much  so  in  volume; 
the  use  of  a  full-sized  sound,  however,  marks  the 
distinction  clearly.  In  stricture,  obstruction  is 
usually  encountered  before  six  inches  of  the  in- 
sirument  have  disappeared,  always  before  it  ar- 
rives at  the  prostatic  urethra.  Lastly,  stricture 
almost  invariably  makes  its  appearance  before 
middle  life,  prostatic  hypertrophy  not  until  that 
period  is  passed. 

In  regard  of  calculus,  the  occurrence  of  sudden 
cessation  of  tlie  stream  of  urine,  of  severe  pain  at 
tiie  close  of  micturition,  the  exacerbation  of  symp- 
toms, especially  of  pain,  and  the  appearance  of  a 
little  blood  after  exercise,  may  be  looked  upon  ns 
stronglv  indicating  the  presence  of  stone  in  the 
bladder.  But  it  may  exist  in  the  absence  of  most  of 
these  svmptoms,the  two  first-named  especially.trom 
the  cirt-umstance  that  the  calculus  is  usually  situated 
behind  the  enlarged  prostate,  and  does  not  approach 
the  more  sensitive  region  of  the  internal  meatus. 
The  fact  of  small  quantities  of  Hond  and  unmixed 
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blond  being  occnsionnlly  passed  after  exeicise,  more 
closely  iippronclies  in  vnUie  to  a  palliogiinmoiiic  sign 
than  any  other.  A  persistent  discharge  ol  mucus, 
or  of  pus,  in  the  ui  in^s  should  also  arouse  suspicion 
of  stone.  The  use  of  the  sound,  however,  can  alone 
clear  tip  this  case  also  satisfactorily. 

The  existence  of  tumor  of  the  bladder  is  less 
ensilv  affirnu-d;  but  there  is  generally  much  more 
pain;  exquisite  tenderness  on  the  introduction  ot 
instrnnients;  the  urine  is  frequently  or  geneially 
mingled  with  sanious  discharge  and  flocculi,  to 
which  sabulous  matter  is  often  seen  adhering. 
Exploration  by  rectum  sometimes  dtnects  a  firm 
irregubir  mass  occupying  some  portion  of  the  walls 
of  the  bladder,  especially  if  malignant  disease  be 
present,  of  which  other  signs  will  also  be  ascer- 
tainable ;  but  villous  tumor  is  not  appreciable 
by  such,  or  by  any  other  examination:  its  most 
characteristic  symptom  is  almost  constant  admix- 
ture of  blood  with  the  urine. 

Simple  uncomplicated  chronic  c3-stiti9,  with 
catarrh,  is  by  no  means  a  common  affection.  The 
series  of  symptoms  thus  denoted  is  almost  in- 
variably due  to  the  presence  of  a  foreign  body,  to 
some  form  of  obstruction,  or  to  paralysis,  depriving 
the  patient  of  the  power  of  expelling  the  contents 
of  his  bladder,  a  condition  which  is  tantamount  to 
obstruction.  We  may  rely  upon  it  that  in  most 
of  the  obscurer  cases,  there  is  a  material  cause, 
often  calculus,  the  presence  of  which  needs  a 
more  than  ordinarily  searching  examination  to 
verify.  It  may  be  encysted,  or  otherwise  ren- 
dered difficult  of  deteciion  by  the  sound. 

Single  or  repeated  acts  of  voluntary  over-reten- 
tion of  urine  are  sometimes  followed  by  atony  or 
inertia  of  the  muscular  parietes  of  the  bladder, 
and  a  state  of  chronic  retention  follows  from  their 
consequent  inability  to  expel  the  vesical  contents. 
This  condition  resembles  much  the  retention  pro- 
duced by  enlarged  prostate,  and  requires  frequent 
relief  by  the  catheter  in  the  same  way,  at  least 
for  a  time.  Here  the  absence  of  physical  signs, 
the  suddenness  of  attack,  its  connection  with  a 
cause  recognised  by  the  patient,  and  the  dimin- 
ished power  of  discharging  the  urine  after  a 
catheter  has  been  placed  in  the  bladder,  are  sufficient 
to  distinguish  this  affection.  Particular  attention 
should  be  paid  to  the  last-named  point.  In 
enlarged  prostate,  the  urine  often  flows  with  con- 
siderable force  when  the  influence  of  the  obstruc- 
tion is  removed  by  the  introduction  of  a  catheter, 
and  the  current  can  be  accelerated  materially  by 
the  will  of  the  patient,  unless  there  be  atony  also, 
as  there  may  be  from  undue  distension;  however, 
it  is  not  generally  considerable,  except  in  long- 
neglected  cases.  But  when  the  cause  of  engorge- 
ment and  retention  is  atony  of  the  bladder,  tlie 
urine  runs  out  of  the  catheter,  and  is  not  propelled, 
neither  can  the  flow  be  much  influenced  by  any 
efforts  of  the  patient. 

Lastly,  there  is  paralysis  of  the  bladder,  a  con- 
dition in  which  its  nervous  supply  is  either  im- 
paired or  destroyed.  It  is  almost  always  asso- 
ciated with  a  similar  condition  of  the  lower  extre- 
mities, and  this  may  result  either  from  disease  or 
injury  of  the  cncephalon  or  spinal  cord.  There  is 
no  evidence  of  the  existence  of  true  paralysis,  that 
is,  a  removal  or  impairment  of  nervous  influence, 
limited  to  ihe  bladder  ;  nevertheless,  the  term 
piralysis  is  constantly  applied,  but  most  inappro- 
priately, to  denote  inability  of  the  viscus  to  expel 
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its  contents,  whether  the  cause  be  obstructinii  at 
the  iK'ck,  or  over-stretcliiiig  (atony)  of  its  muscular 
walls. 

Treatment  of  Hypeitrnphied  Prostate. — If  it 
be  discovered,  as  it  usually  is  when  a  patient 
applies  for  relief  to  his  surgeon,  that  a  certain 
quantity  of  urine  is  habitually  retained,  the  iirst 
ureal  principle  is  this  ;— that  it  is  necessary  to 
c-nsure  the  complete  removal  of  the  urine  from  the 
bladder  at  least  once  a  day.  It  may  be  desirable 
to  do  this  twice,  or  even  three  or  more  times  daily, 
the  necessity  depending,  in  great  measure,  upon 
the  degree  of  obstruction,  and  the  consequent 
amount  of  residual  urine.  He  may  depend  on  his 
attendant  for  this  relief,  but  in  many  cases  he  can 
learn  to  use  the  catheter  for  himself,  after  sufficient 
instruction  and  careful  supervision. 

It  has  been  recommended  for  these  cases  by 
some  that  a  catheter  should  be  permitted  to  remain 
in  the  bladder  for  some  days  at  a  time.  There 
are  two  hypotheses  on  which  the  advice  is  given. 
The  first  "is,  that  by  permitting  the  bladder  to 
remain  empty,  or  nearly  so,  during  a  considerable 
period  of  time,  we  encourage  it  to  regain  its  con- 
tractility, assumed  to  be  lost  or  impaired  by  over- 
stretching.   This,  however,  is  not  the  true  patho- 
logical condition  which  causes  retention  in  these 
cases.    There  may  be  some  loss  in  the  muscular 
power  of  the  vesical  coats,  but  it  is  not  much 
except  in  old  and  unrelieved  cases.    The  material 
obstruction  at  the  neck  caused  by  the  enlarged 
prostate,  and  not  any  "  local  paralysis,"  as  it  i« 
commonly  termed,  is  the  sole,  or  almost  sole, 
occasion  of  the  urinary  difficulty,  as  has  been 
before  explained.    Consequently,  on  this  ground, 
the  practice  referred  to  gains  little  support.  The 
second  hypothesis  is,  that  the  constant  pressure  of 
the  catheter  promotes  absorption  of  the  substance 
of  the  tumor,  and  so  tends  to  the  material  im- 
provement of  the  patient's  condition;  but  the  fact 
is,  that  the  tendency  is  much  more  to  ulceration 
than  absorption.    It  will  of  course  be  understood 
that  there  is  no  reference  here  to  cases  in  which 
urgent  urinary  retention  has  existed,  which  has 
been  relieved  with  difficulty  by  the  catheter;  or 
to  those  in  which  great  pain  is  produced,  or  un- 
usual obstacles  are  encountered  in  passing  the 
instrument.    In  such  circumstances  we  may  be 
justified  in  permitting  the  catheter  to  remain  in 
the  canal  for  a  considerable  period. 

As  to  the  kind  of  instrument  to  be  recommended, 
I  have  seen  silver  and  flexible  instruments  used 
with  equal  facility  by  diiferent  patients,  the  nature 
of  the  case,  and  the  result  of  trials  with  both, 
deciding  the  question  in  each  particular  instance. 
Perhaps  flexible  instruments  are,  in  the  majority 
of  cases,  the  better  and  safer  kind:  and  when  they 
are  employed,  the  curve  is  always  required  to  be 
greater  than  they  naturally  possess  as  supplied 
fresh  from  the  maker's  hands.  Hence  they  should 
be  kept  for  some  time  before  they  are  wanted, 
each  mounted  upon  an  over-curved  atilet,  so  that 
when  required  it  may  retain  as  much  of  the  curve 
as  may  be  desired  alter  the  stilet  is  withdrawn.  ^ 

Supposing,  however,  that  the  case  is  one  in 
which,  from  neglect  or  otherwise,  the  urine  has 
been  long  permitted  to  accumulate,  and  the  residual 
amount  after  micturition  has  reached  a  pint,  or 
even  two.  If  we  evacuate  the  bladder  two  or 
three  times  daily,  great  relief  will  undoubtedly  be 
at  once  ulforded  to  the  patient,  but  the  sudden 
<  li2 
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change  will  frequently  act  with  prejudice  to  the 
constitution.  If  we  persist,  some  febrile  symptoms 
will  probably  soon  show  themselves,  the  patient 
will  become  low,  and  even  finally  sink,  his  end 
being  accelerated  if  the  injunction  to  empty  the 
bladder  two  or  three  times  daily  be  regarded  as 
invariably  binding.  Sir  B.  Brod'ie  was  the  first  I 
believe  to  point  out  the  consequence  of  such 
treatment  in  these  cases  {Led.  on  ike  Urinary 
Organs.  4tli  ed.  Pp.  203-5)  ;  and  observation 
has  demonstrated  to  me  the  justice  and  the  value 
of  his  remarks.  The  surgeon  should  commence  by 
removing  only  a  portion  of  the  urine,  not  exceeding 
half  the  contents  of  the  over-distended  bladder, 
and  in  the  course  of  two  or  three  weeks,  perhaps, 
by  gradually  withdrawing  a  somewhat  larger  pro- 
portion, and  slowly  accustoming  the  atonied  coats 
of  the  viscus  to  their  new  condition,  he  may 
venture  to  empty  it  entirely.  But  in  this  proceed- 
ing he  must  exercise  great  caution,  watching  for 
symptoms,  and  doing  all  iie  can  to  invigorate  the 
patient,  by  improving  his  digestive  organs,  and  by 
administering  as  much  nutritious  food  as  he  can 
digest,  with  as  much  tonic  and  stimulant  as  he 
may  i  equire. 

There  are  many  complications  which  are  prone 
to  appear  in  connection  with  these  cases.  Atony 
of  the  bladder  from  over-distension  in  such  a  case 
as  that  just  described  majr  be  first  noticed.  For 
this,  cold  affusion  on  the  abdomen,  cold  injections 
into  the  bladder,  after  a  time  ;  electricil}',  with 
Strychnia,  steel  and  ergot,  internally,  may  prove 
useful.  Chronic-cystitis  is  one  of  the  most  com- 
mon consequences  of  retained  urine,  of  rude  in- 
strumental treatment,  of  external  cold,  or  of 
internal  irritation,  to  which  the  patient  with  hy- 
pertrophied  prostate  is  liable.  External  counter- 
irritation  above  the  pubes,  in  the  form  of  sina- 
pism or  linseed  meal  poultices  with  mustard,  and 
hot  fomentations,  is  one  of  the  best  modes  of 
treatment  in  cases  which  are  somewhat  acute  in 
their  character  ;  while  absolute  rest,  hot  hip  baths, 
and  demulcent  drinks,  are  of  essential  service.  As 
the  case  becomes  more  chronic,  a  blister  above  the 
pubes  is  sometimes  useful,  made  withnitrate  of  silver 
in  preference  to  cantharides.  Injections  of  warm 
water  and  subsequently  of  mild  astringents,  such 
as  acetate  of  lead,  from  half  a  grain  to  a  grain  in 
the  ounce  of  water  ;  of  nitric  acid  in  the  proportion 
of  one  or  two  drops  of  dilute  acid  to  the  ounce, 
in  such  circumstances,  are  often  of  admirable  service 
in  checking  an  abundant  secretion  of  mucus  and 
pus.  Pain  is  allayed  by  opium  in  suppository  and 
by  the  mouth,  and  in  the  former  case  is  often  well 
combined  with  extract  of  belladonna  ;  two  grains 
of  extract  of  opium,  one  of  belladonna,  and  five  or 
six  of  simple  cerate  being  a  formula  from  which  I 
have  often  derived  good  results.  The  decoctions  of 
senega,  pareira,  bucliu,  and  triticum  repens,  may  be 
used  in  their  turn,  the  first  being  most  useful  when 
muco-purulent  discharge  is  free.  In  similar  con- 
ditions, small  doses  of  copaiba,  cubebs,  and  of 
benzoic  acid,  are  sometimes  valuable.  Alkaline 
salts,  such  as  the  sesquicarbonate  of  soda,  and  the 
citrate  of  potash,  are  useful  in  small  doses,  unless 
the  urine  is  exceedingly  ammoniacal.  Lemon  juice 
occasionally  neutralises  the  alkalinity  of  the  urine 
better  liuui  any  ollior  agent :  the  mineral  acids  do 
not  correct  this  condition,  but  act  as  tonics  and 
abtringents.  Tonic  treatment,  in  medicine  and  in 
diet,  is  generally  strongly  indicated  ;  stimulants 
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of  an  alcoholic  kind  are  advisable  only  when  the 
powers  of  life  are  rather  low.  If  there  is  some 
hcemorrhage,  it  must  be  treated  by  rest,  ice  in 
bladders  locally,  and  as  little  instrumental  inter- 
ference as  possible.  Opium  is  most  valuable  to 
allay  the  spasmodic  straining  which  a  bladder 
loaded  with  coagula  is  so  liable  to  be  affected  with. 
Internal  astringents  should  be  administered  also, 
and  good  support  afforded  in  the  way  of  nutriment, 
but  no  hot  fluids  should  be  permitted.  Generally 
speaking,  the  clot  will  gradually  dissolve  in  the 
urine,  and  come  away  safely  if  not  interfered  with; 
mechanical  interference  often  provokes  renewed 
bleeding.  For  the  treatment  of  retention  of  urine 
see  article  on  that  subject. 

In  respect  of  general  management,  the  functions 
of  the  stomach  and  liver,  and  those  of  the  skin, 
should  be  always  maintained  in  good  order,  and  a 
cheerful  tone  with  respect  to  the  future  encouraged. 
Numerous  researches  have  shown  that  life  is  barely 
shortened  by  this  complaint  when  the  patient  is 
well  taken  care  of.  The  special  treatment  directed 
against  the  enlargement  itself  oft'ers  no  great  hope 
from  its  employment.  Many  remedies  have  been 
tried  and  found  useless,  but  if  any  more  than 
others  offer  a  chance,  they  are  iodine  and  bromine. 
These  are  useless  in  a  case  of  simple  fibrous  tumor 
of  the  prostate,  or  in  any  case  which  is  far  ad- 
vanced. In  commencing  hypertrophy  it  may  be 
right  to  make  trial  of  them.  Small  doses  of  the 
iodide  of  potassium  and  of  the  bromide  combined, 
may  be  t;dcen  internally  for  a  prolonged  period 
of  time,  while  suppositories  may  be  used  also, 
and  hip-baths  impregnated  with  the  same  salts, 
or  in  the  form  of  the  mineral  waters  of  Kreuz- 
nach. 

Atrophy  of  the  prostate  is  met  with  in  different 
forms.  It  may  occur  in  exhausting  disease  such 
as  phthisis  ;  it  may  be  caused  by  pressure  from 
tumors,  &c.,  the  prostatic  structure  will  disappear 
from  the  encroachment  of  malignant  growth  and 
tuberculous  deposit,  and  it  may  be  congenitally 
deficient,  but  there  is  also  a  senile  atrophy  which 
is  peculiar  to  the  organ.  Among  the  examples  of 
prostate  from  elderly  persons,  I  coidd  only  regard 
eleven  as  the  subjects  of  atrophy  from  all  causes. 
There  are  no  symptoms  distinguishing  atrophy, 
nor  is  there  any  treatment  adapted  to  it. 

Maliijnant  disease  of  the  prostate  is  almost  in- 
variably encephaloid,  for  not  more  than  one  in- 
stance of  true  schirrus  is  on  record.  It  has  at 
present  been  observed  only  in  childhood,  and  at 
advancing  age. 

In  the  former  the  encephaloid  deposit  is  generally 
limited  to  the  single  organ,  or  to  it  and  to  the 
adjacent  lymphatics,  and  it  runs  a  very  rapid 
course.  In  the  adult  cases,  the  development  of 
disease  is  slower,  and  other  viscera  are  usually 
affected  besides  the  prostate. 

The  conditions  commonly  found  after  death  are 
as  follows  : — The  prostatic  mass  is  of  irregular 
form,  and  the  most  projecting  parts  are  often  soft 
and  sprouting.  The  colour  varies  ;  the  recent  por- 
tions of  the  growth  are  of  apale  buff  tint;  others  are 
yellowish,  and  some  reddish  up  to  deep  blackish- 
red;  generally  a  creamy  juice  e.vudos — from  others 
sanious  fluid,  or  fluid  containing  flaky  masses  of 
dead  structure,  and  here  and  there  are  found  small 
Collections  of  purulent  matter. 


PROSTATE  GLAND. 


485 


The  symptoms  of  the  malignant  affection  are 
those  common  to  prostatic  obstruction  of  any  form, 
but  generally  declaring  themselves  with  greater 
rnpidity  than  in  tlie  cases  of  senile  hypertrophy. 
These  need  not  be  repented.  But  besides  them, 
tliere  are  other  characters,  such  as  more  severe 
piiin,  often  verv  intense  ;  occasional,  often  fre- 
quent, hifimorrhages  ;  and  more  or  less  consti- 
tutional cachexia.  The  pain  is  felt  in  the  rectum, 
or  in  the  region  of  the  sacrum,  and  shooting  down 
the  thighs,  either  the  anterior  or  posterior  aspect. 
Hifimorrhage  is  a  common  occurrence  both  at  an 
early  and  late  period  in  the  course  of  the  disease, 
being  almost  universally  present  at  one  time  or 
another,  and  sometimes  to  an  alarming  extent. 
In  regard  to  diagnosis,  the  irregularity  in  form 
and  consistence  of  the  tnmor  in  the  rectum,  the 
severe  pains  felt,  tbe  hseraorrhage,  the  constitu- 
tional cachexia,  and  above  all  the  presence  of  en- 
larged IjTnphatic  glands  in  the  iliac  and  sometimes 
in  the  inguinal  region,  will  furnish  a  clue  to  the 
nature  of  the  disease. 

The  treatment  is  palliative,  and  must  be  regu- 
lated according  to  the  various  necessities  which 
arise  in  the  progress  of  the  case.  Thus,  accumula- 
tion of  urine  must  be  provided  against,  at  the 
smallest  possible  risk  of  irritating,  much  less  of 
injuring,  the  part.  If  catheterism  can  be  dis- 
pensed with  altogether,  so  much  the  better.  In 
no  circumstances  is  it  of  more  importance  to  be 
extremely  gentle  in  the  manipulation  of  instru- 
ments. The  pain  must  be  relieved  by  anodynes 
administered  both  by  mouth  and  rectum.  The 
addition  of  conium  to  opium,  by  enema  or  suppo- 
sitory, is  often  particularly  useful  ;  and  by  mouth 
belladonna  is  sometimes  a  valuable  auxiliary  in 
mitigating  pain,  given  in  doses  of  from  one-fourth 
to  three-fourths  of  a  grain  twice  or  three  tinies  a 
day.  Haemorrhage  must  be  treated  on  principles 
already  spoken  of,  and  the  powers  of  life  are  to  be 
supported  by  every  means  in  our  power.  Nutritious 
food,  both  in  the  solid  and  fluid  form,  with  a  due 
proportion  of  alcoholic  stimulant,  must  be  supplied 
in  accordance  with  the  digestive  powers  of  the 
patient. 

No  cystic  disease  of  the  prostate  exist?,  although 
it  is  sometimes  spoken  of.  The  glandular  follicles 
are  often  found  dilated,  especially  in  elderly  per- 
sons, and  these  often  contain  the  little  bodies 
called  "  prostatic  concretions."  These  formations 
have  been  much  studied;  they  are  extremely  com- 
mon at  all  adult  ages,  though  much  more  numerous 
among  the  aged  than  others.  They  have  little  or 
no  pathological  interest,  as  they  very  rarely 
become  large  enough  to  give  evidence  of  their  ex- 
istence during  life. 

Tubercle  of  the  Prostate  is  very  rare.  When 
present,  the  organ  is  generally  somewhat  increased 
in  size,  until  the  later  stages  of  the  complaint  are 
reached,  when,  after  suppuration  and  discharge,  its 
volume  may  become  smaller  than  natural.  At  no 
period  of  the  disease  is  the  prostate  affected  alone, 
some  other  part  of  the  genito-urinary  track  being 
the  primary  seat  of  the  affection.  In  most  cases 
the  deposit  appears  to  take  place  first  in  the  kid- 
ney, or,  at  all  event.i,  to  be  present  there  in  an 
early  stage.  The  organ  next  in  order  of  liability 
to  the  disease,  among  the  genito-urinary  group,  is 
the  testicle. 


The  form  which  tubercle  assumes  in  the  pro- 
state is,  at  first,  that  of  minute  yellowish  points. 
These  become  larger,  and  numerous  rounded  col- 
lections of  cheesy  or  curd-like  consisteuce  may  be 
found,  distributed  throughout  the  substance  of  the 
organ.  Deposition  and  aggregation  continue  until 
the  mass  may  reach  the  size  of  a  chestnut;  com- 
monly, not  larger  than  that  of  a  full-sized  marble. 
It  is  then  generally  surrounded  by  a  thin  limiting 
fibrous  membrane,  being  isolated  by  it  from  the 
surroimding  prostatic  tissue. 

There  are  no  symptoms  which  are,  strict! 
speaking,  proper  to  this  affection.  Undue  fra 
quency  and  pain  in  making  v/ater,  occasionally 
blood  in  the  urine,  and  at  times  the  signs  of 
C3'stitis,  are  commonly  experienced.  Pains  in  the 
back  and  pelvis,  and  in  the  region  of  the  bladder 
and  urethra,  are  complained  of;  while  wasting  and 
extreme  debility  slowly  show  themselves  in  the 
system  at  large.  The  local  complaint  is  to  be 
regarded  but  as  a  part  o"f  the  development  of 
tubercular  disease  existing  in  other  portions  of  the 
genito-urinary  organs,  and  generally  in  other  re- 
gions of  the  body  also.  The  presence  of  pus  in 
the  urine,  of  occasional  hematuria,  of  pains  in  the 
loins,  perinseum,  and  penis,  gives  rise  to  suspicion 
of  calculus,  to  be  resolved  sometimes  only  by  care- 
ful sounding.  The  state  of  nutrition  of  the  patient, 
his  history,  and  the  condition  of  the  lungs,  are 
among  the  main  points  to  be  considered  in  connec- 
tion with  the  urinary  derangements  in  relation  to 
diagnosis. 

Nothing  need  be  said  of  the  constitutional 
treatment  of  tubercular  disease,  and  little  in  re- 
lation to  the  local  manifestation  in  the  prostate. 
Mechanical  interference  is  to  be  avoidecl,  and 
every  kind  of  irritating  application.  The  improve- 
ment of  the  health,  by  all  those  numerous  means 
which  regulation  of  the  diet,  regimen,  exercise, 
climate,  and  medicine  enable  us  commonly  to 
achieve  in  tubercular  patients,  constitutes  almost 
the  whole  of  the  treatment  to  be  employed  in  the 
affection,  when  involving  the  urinary  or  genital 
organs.  The  diagnosis  once  established,  it  is  of 
great  importance  that  the  patient  should  be  kept 
free  from  all  instrumental  treatment,  which,  in 
such  cases,  provokes  irritation,  and  aggravates  the 
disease,  without  conferring  upon  him  any  benefit 
whatever. 

Prostatic  calculi  exist  in  very  various  sizes  and 
forms.  The  smaller  examples,  which  are  most 
frequently  met  with,  are  rounded  or  ovoid;  the 
larger  are  irregular,  often  elongated,  sometimes 
branched,  and  commonly  consist  of  several  frag- 
ments uniting  to  form  a  mass.  These  fragments 
fit  almost  accurately  one  to  the  other  at  their 
adjacent  surfaces,  but,  nevertheless,  appear  to  be 
separate  and  distinct  calculi  which  have  become 
adapted  in  form  one  to  another  by  close  proximit)'. 
The  small  isolated  formations  are  about  the  size 
of  grains  of  pearl  barley,  rarely  as  large  as  peas; 
and  these  form  the  purest  specimens  of  prostatic 
calculus.  The  masses  formed  by  coalescence  are 
of  all  sizes,  but  have  been  seen  reaching  the 
length  of  four  or  five  inches  in  very  rare  instances. 
In  the  latter  case  they  extend  into  and  along  the 
urethra,  and  even  into  the  bladder.  Still  in  these 
circumstances,  chemical  analysis  shows  them  to  be 
mainly  composed  of  phosphate  of  lime,  and  to  have 
but  a  small  admixture  of  the  ordinary  vesical  or 
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urinary  product,  the  triple  phosphiite  of  ammonia 
and  magnesia.  They  are  in  consistence  liard, 
and  so  close  in  texture  as  to  bear  some  resemblance 
to  porcelain,  They  are  white,  fawn,  or  pale 
brown  in  colour,  the  surface  being  usually  of  a 
darker  tint  tlian  the  interior. 

The  operative  proceeding;  by  which  large  pro- 
Btatic  calculi  have  been  removed  is  usually  an 
incision  in  the  perinseum  carried  into  the  urethra 
upon  a  grooved  staff,  in  the  manner  and  situation 
of  lateral  lithotomy.  Occasionally,  the  opening 
has  been  made  in  the  median  line,  i.e.  in  the 
raphe  of  the  perinaeum.  Undoubtedly  this  situa- 
tion is  the  best  and  safest  for  the  incision,  inas- 
much as  the  median  opening  gives  a  more  com- 
plete command  of  the  position  occupied  by  the 
stone,  and  is  also  a  nearer  and  less  hazardous 
route  to  the  neck  of  the  bladder  under  these  cir- 
cumstances. The  operation  is  far  less  dangerous 
than  that  of  ordinary  lithotomy,  as  the  bladder 
remains  untouched,  supposinpr  tliere  is  no  vesical 
calculus  also,  a  point  which  must  be  carefully 
investigated  beforehand.  Especial  care  must  be 
taken  at  the  time  of  operation  to  remove  all  the 
fragments  which  are  lodged  in  the  prostate  so  as 
not  to  leave  nuclei  for  fresh  deposit. 

Sir  B.  Brodie  relates  a  case  in  which  he  re 
moved  small  prostatic  calculi  with  the  long 
urethral  forceps  ;  but  some  of  these  escaped  also 
into  the  bladder,  and  had  subsequently  to  be 
removed  from  that  situation. 

Calculi  are  not  infrequently  found  in  the  blad- 
ders of  patients  with  hypertrophied  prostate;  and 
it  is  worthy  of  remark  that  the  latter  complaint 
sometinies,  but  by  no  means  always,  masks  the 
existence  of  the  calculus,  which  is  prevented  from 
rolling  to  the  sensitive  neck  of  the  bladder  by  the 
tumor  there.  The  calculus  usually  occupies  the 
deep  bas-fond  of  this  organ,  and  is  not  easily  dis- 
covered by  sounding  unless  the  pelvis  of  the  patient 
is  raised  high  above  the  level  of  his  shoulders,  and 
a  sound  havnig  a  small  short  curve  be  employed, 
the  beak  of  which  can  be  turned  downwards 
behind  the  enlarged  prostate,  so  as  to  search 
thoroughly  the  depression  there.  Indeed,  such,  in 
my  opinion,  is  the  only  form  of  sound  calculated 
to  ensure  the  discovery  of  a  stone  in  any  bladder. 

The  existence  of  enlarged  prostate  is  not  an 
absolute  objection  to  lithotomy  :  it  increases  the 
difficulty  of  reaching  the  bladder  and  of  seizing 
the  stone.  It  is  not  an  insuperable  difficulty  to 
lithotritj-,  but  it  renders  the  introduction  of  instru- 
ments often  more  difficult  and  the  removal  of 
detritus  less  easy.  Each  case  must  be  j'ldged  on 
its  own  merits.]  Nenr!/  Thompson. 

See  .T.  Hunter,  on  the  Venereal  Disease,  p.  169,  &c. 
2d  p(lit.4to.  I.ond.  1788.  Boillie's  Morbiil  Anatomy, 
P.J.Dcsault,  CEovres,  Chir.  t  iii.  p.  220,  &c.  Svo. 
Paris,  1803.  Sir  Euerard  Home,  On  iyiseasea  of  the 
Prostate  GlaniJ,  2  vols- Svo.  Lon(i.  18U-1818.  Also 
on  Strictures,  3  vols.  Svo.  :id.  eil.  1805—1821.  Sir  C. 
Jiell,  On  ihe  Muscles  of  the  Ureters,  in  Med.  Cliir. 
Trans,  vol.  iii.  J.  Shaw,  On  the  Structure  of  the 
Proslate  Gland,  in  C.  lieU's  .^ur^iciil  Obs.  vol.i.  Svo. 
1816.  E.  A.  Lloyd,  On  Scrofula,  p.  107,  &c.  Svo. 
Loud.  1821.  ./.  liowship,  (Jhs.  on  IJIs.  ot  the  Urinary 
Organs,  &c.  Svo.  L'inil.  18)6.;  also.  On  Complaints 
aftectiiif!;  the  Secretion  and  JCxcr  etion  of  Urine,  Loud. 
182;t.  .M>  li.  (J.  Brodie,  On  the  Diseases  of  Ihe 
Urinary  Organs,  ed.  2.  Svo.  Lond.  1835.  Orm  eilhier, 
Anat.  Fathol,  t.  i.  liv.  vviii.  fol.  I'aris,  1832  —  1835, 
and  t.  ii.  liv.  xxvi.  j.  Wilson,  On  the  Male  Urinary 
«nd  Genital  Organs,  Svo.  Lond.  1821.  Mert  icr,  Anjf. 
Kcchercbcs  sur  lea  Maladies  de  la  Prostate,  Pans, 


me,;  [KechcrchesAnat  Si  Path.  Paris,  1841.  Cieiale, 
Muiudies  des  Or;iahes  Urinaires,  lust  fUiiioii,  I'diis, 
1858.  Stafford,  On  the  Prostate,  vnd ed.  Loiid.  Ih45. 
./no.  Adams,  Anat.  and  Diseases  of  the  I'ro&lule 
Gland,  2d.  ed.  Lond.  1863.  Dec.  Uodynon,  'I'he  I'rc- 
state  Gland  and  its  enlargement  in  old  age,  Lund. 
1856.  Henri)  Thompson,  Uibeascs  of  the  Proslate 
(Jacl<80uian  Prize),  L.ond.  1861.J 

PSEUDO  SYPHILIS  (from  il/euS^jr,  false,  and 
Syphilis,  the  venereal  disease.)  Disease  resem- 
bling the  venereal,  but  not  really  of  this  nature. 
(See  Venereal  Disease.) 

PSOAS  ABSCESS.  [This  form  of  abscess, 
which  is  classed  among  those  of  a  chronic  charac- 
ter, is  particularly  distinguished  by  the  course  it 
follows  from  above  downwards,  originating  ia  moat 
instances  from  a  carious  condition  of  the  two  last 
dorsal,  or  the  proximate  vertebrae  in  the  lumbar 
region.  It  mostly  enters  the  sheath  of  the  psoas 
muscle,  and  either  accompanies  it  in  its  direction 
downwards  toward  the  hip  joint,  or  presents  itself 
in  the  shape  of  a  small  tumor  in  the  inguinal  re- 
gion, a  short  distance  above  Poupart's  ligament,  or 
else  by  its  gravitation  at  almost  any  point  in 
the  femoral  region.  In  its  early  stage  the  symp- 
toms are  obscure,  and  often  pass  unnoticed  un- 
til a  small  tumor  is  observed,  or  a  tenderness  in 
the  spine  is  felt  in  the  act  of  walking,  or  on  pres- 
sure being  made.  Psoas  abscess,  which  is  common 
at  the  age  of  childhood,  becomes  much  rarer  as  we 
advance  towards  manhood,  for  in  the  latter  period 
we  often  see  the  chronic  abscess  in  this  region  in 
the  form  of  pelvic  abscess,  originating  from  acute 
cellulitis,  with  or  without  any  disease  in  the  iliac 
bones,  and  presenting  many  of  the  characters  of 
psoas  abscess.  It  is  often  extremely  difficult  to 
form  a  correct  diagnosis  of  these  two  forms,  un- 
til a  later  stage  of  the  psoas  abscess  appears  to 
indicate  its  real  character.  This  abscess  is  unques- 
tionably of  a  strumous  nature,  possessing  all  the 
characters  and  properties  of  that  disease,  terminat- 
ing either  by  ankylosis  of  the  bodies  of  the  verte- 
bi  ae,  or  fatally  from  constitutional  exhaustion.  In 
its  treatment,  counter-irritation  by  issues  is  most  ad- 
visable at  an  early  stage;  indeed,  issues  are  prefer- 
able in  most  instances  to  tliecantharides  biister,from 
liie  uncertainty  and  irregularity  of  its  action;  per- 
fect quietude,  and  a  strict  attention  to  the  secre- 
tions of  the  bowels  should  be  enjoined;  at  the  same 
lime  a  diet  of  a  light  and  nuiriiious  nature  should 
be  allowed.  We  must  be  cautious  m  opening  a 
psoas  abscess,  unless  some  urgent  reason  points  out 
its  necessity,  as,  for  instance,  the  pressure  of  the 
matter  upon  important  organs,  or  a  threatened 
ulceration  of  the  cyst,  when  an  outlet  for  the  mat- 
ter should  be  made  in  a  valvular  form,  in  order  to 
allow  agraduid  escape  of  its  contents,  without  the 
admission  of  air  into  the  cyst.  Linseed  meal 
(loultices  should  now  be  resorted  to,  or  an  india- 
rubber  drainage  tube  may  be  used;  wine  should  be 
allowed,  and  a  liberal  diet.  Tonics,  such  as  iron 
and  quinine,  are  now  especially  indicated,  and  par- 
ticularly the  Syr.  Ferri  lodid.  or  the  Ferri 
Aiiiraon.  Citras,  from  which  frequently  great 
benefit  may  be  derived.  Dr.  Pidduck  lias 
suggested  an  admirable  combination  of  the  osteo. 
phosphate  of  lime  with  the  saccharine  carbonate 
of  iron,  which,  when  mixed  with  the  various  ingre- 
dients, and  converted  into  gingerbread  nuts,  are 
readily  taken  by  children  with  much  benefit  to 
their  general  health,  and  to  the  osseous  system. 


(See  Proceed.  Med.  67hV.  5oo.,  1857.)]  See  Lum- 
B4R  Abscess.  O'eorffe  Lewis  Cooper. 

PSORIASIS.    A  scaly  disease  of  the  skin. 
(See  Skin,  diseases  of.) 
PSOROPHTHALMY.    (See  Tinea  Tarsi.) 
PTERYGIUM.  (Dim.  of  irTcVuJ,  a  wing.)  As 
Scarpa  remarks,  surgeons  usually  apply  tl"e  term 
''pterygium"  to  that  preternatural,  reddish,  ash- 
coloured,  triangular  little  membrane,  which  most 
frequently  grows  from  the  internal  angle  of  the 
eye,  near  the  caruncula  lachrymalis,  and  gradually 
extends  over  the  cornea,  so  as  to  cause  consider- 
able impediment  to  vision.    The  disease,  however, 
presents  itself  sometimes  in  the  form  of  a  semi- 
transparent  thin  greyish  membrane,  not  furnished 
with  many  visible  vessels,  and  sometimes  as  a 
thick  red 'fibrous  mass,  very  like  muscle,  being 
very  prominent  even  on  the  cornea,  where  it  seems 
to  terminate  in  a  substance-like  tendon,  and  it  is 
observed  to  be  pervaded  by  numerous  blood-vessels. 
The  first  is  the  pterygium  tenue  of  Beer;  the 
second,  the  pterygium  crassum  {Lehre  von  den 
Augenkr.  b.  ii.  p.  636),  or  the  membranous  and 
fleshy  pterygia  of  other  writers. 

Though  pterygium  most  commonly  proceejis 
from  the.  internal  angle  (also  Beer,  b.  ii.  p.  637), 
sometimes  it  arises  from  the  external,  and,  in 
rare  instances,  from  the  superior  or  inferior  hemi- 
sphere of  the  eyeball.  But,  whatever  be  its  origin, 
its  figure  is  almost  invariably  that  of  a  triangle, 
with  its  base  on  the  white  of  the  eye,  and  its  apex 
more  or  less  advanced  over  the  cornea,  towards  its 
centre,  and  that  of  the  pupil.  Indeed,  there  are  a 
few  cases  in  which  two  or  three  pterygia  of  differ- 
ent sizes  occur  on  the  same  eye,  and  are  arranged 
round  its  circumference  at  interspaces  of  various 
breadths.  Their  points  are  directed  towards  the 
centre  of  the  cornea,  where,  if  they  unfortunately 
conjoin,  the  whole  of  that  transparent  membrane 
becomes  covered  with  an  opaque  veil.  Tlie  occur- 
rence of  more  than  one  pterygium  on  the  same  eye 
is  very  rare.  Beer,  in  all  his  practice,  met  with 
but  two  cases  of  double  pterygium,  and  with  only 
one  of  three  pterygia  on  the  eye.  (^Beer,  b.  ii. 
p.  638.) 

According  to  Scarpa  (whose  observationa  apply 
chiefly  to  the  membranous  form  of  the  disease) 
chronic  ophthalmia  with  relaxation  and  thick- 
ening of  the  conjunctiva,  opacity  of  the  cornea, 
and  pterygium,  only  differ  in  degree.  All  the 
three  complaints  seem  to  him  to  consist  of  a  more 
or  less  extensive  varicose  state  of  tlie  vessels  of  the 
conjunctiva,  combined  with  a  degree  of  preter- 
natural relaxation,  and  thickening  of  that  mem- 
brane.  On  the  contrary,  Mr.  Guthrie  does  not 
agree  with  Scarpa,  that  chronic  varicose  ophthalmia 
with  relaxation  and  thickening  of  the  conjunctiva, 
nebula  of  the  cornea,  and  pterygium,  are  diseases 
differing  only  in  degree.  On  the  contrary,  he 
asserts  that  a  true  pterygium  is  very  rarely  the 
consequence  of  chronic  inflammation.  The  nebula, 
he  observes,  is  never  of  the  spear-formed  shape  of 
the  pterygium,  but  always  irregular,  its  progress 
rather  from  than  towards  the  cornea,  and  the  width 
of  its  base  not  equal  to  that  of  the  latter  disease. 
(See  Operative  Surgery  of  the  Eye,  p.  128.) 

Pterygium  is  observed  by  Mr.  Travers  to 
be  most  prevalent  in  warm  climates.  {Synopsis, 
^0.  p.  101.)  It  is  also  said  to  be  most  frequent 
in  old  people,  though  Mr.  Wardrop  and  Dr.  Mon- 
teith  have  seen  it  in  very  young  infants.    (  Wel- 
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ler's  Manual  of  the  Dis.  of  (he  Eye,  vol.  i. 
p.  218.) 

The  triangular  figure  of  the  pterygium,  with  its 
basis  on  the  white  of  the  eye,  and  its  apex  on  the 
cornea,  is  one  of  its  principal  diagnostic  characters, 
by  which  the  true  disease  may  be  discriminated 
from  every  other  soft,  fungous,  reddish  excrescence 
obscuring  the  cornea. 

Another  distinguishing  character  of  pterygium, 
as  Scarpa  has  observed,  is  the  facility  with  which 
the  whole  of  it  may  be  taken  hold  of  with  a  pair 
of  forceps,  and  raised  into  a  fold  on  the  cornea. 
Every  other  kind  of  excrescence  attached  to  this 
membrane  continues  firmly  adherent  to  it,  and 
cannot  be  folded,  and  raised  from  the  surface  of  the 
cornea,  in  any  manner  whatever.  This  particularity 
is  of  the  highest  importance  in  the  treatment;  for 
the  genuine  pterygium  may  be  cured  by  simple 
means,  while  fungous  excrescences  of  the  cornea 
can  only  be  radically  removed,  and  perfectly 
cicatrised  with  the  utmost  difficulty. 

Scarpa's  belief  in  the  reality  of  a  malignant  or 
cancerous  pterygium  must  appear  a  doctrine  re- 
quiring confirmation,  when  it  is  considered  that 
Mr.  Travers  makes  no  mention  of  such  form  of 
the  diseasp,  and  Beer  distinctly  states  that,  in  a 
practice  of  thirty-two  years,  he  had  cured  376 
pterygia,  of  various  sizes  and  thickness,  without 
one  bad  symptom,  or  consequence.  And  hence, 
he  concludes,  that  the  disease  is  strictly  local. 
[Beer,  b.  ii.  p.  64:!.) 

The  true  benign  pterygium,  says  Scarpa,  which 
has  a  triangular  figure,  and  is  ash-coloured,  or  pale 
red,  is  free  from  pain,  and  admits  of  being  raised 
in  the  form  of  a  fold  on  the  surface  of  the  cornea, 
may  be  cured  by  cutting  the  opaque  triangular 
little  membrane  accurately  from  the  surface  of  the 
cornea,  which  is  in  part  covered  by  it.  But,  as 
the  pterygium  is  nothing  but  a  portion  of  the 
delicate  transparent  layer  of  the  conjunctiva,  con- 
verted into  a  thick,  opaque  tunic,  it  follows  that 
the  pterygium  cannot  be  removed  in  any  way 
without  the  spot  which  it  occupies  on  the  cornea 
being  bereft  of  its  natural  external  covering,  and 
this  part  of  the  membrane  rendered  more  or  less 
opaque.  Scarpa's  experience  enables  him  to  state, 
however,  that  the  superficial,  indelible  speck,  re- 
maining on  the  cornea,  after  the  removal  of  the 
pterygium,  is  always  less  extensive  than  the  space 
previously  occupied  by  the  disease. 

In  the  treatment  of  pterygia  with  bases  extend- 
ing far  in  the  white  of  the  eye,  Scarpa  prefers 
detacliins  them  at  their  apex,  as  far  as  the  junc- 
tion of  the  cornea  with  the  sclerotica,  and  then  to 
separate  them  at  their  base  by  a  semicircular  in- 
cision, comprehending  one  line  in  breadth  of  the 
substance  of  the  conjunctiva,  and  made  in  a  di- 
rection concentrical  with  the  edge  of  the  cornea. 
Scarpa  has  observed  that,  in  this  mode  of  operat- 
ing, the  subsequent  cure  takes  place  sooner  than 
when  the  common  method  is  adopted;  the  cica- 
trix occasions  no  sort  of  frrenuni,  and  the  con- 
junctiva, circularly  stretched  by  the  cicatrix,  lies 
smoothly  over  the  white  of  the  eye,  and  loses  that 
relaxation,  and  varicose  state,  which  he  considers 
as  the  groundwork  of  the  pterygium.    Such  at- 
tention, however,  is  not  requisite  when  the  ptery- 
gium is  small,  and  its  base  does  not  extend  lar  in 
the  white  of  the  eye. 

The  operator,  alter  desiring  the  patient  to  move 
his  eyeball  towards  the  part  corresponding  to  the 
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base  of  the  pterygium,  is  to  take  hold  of  the  mem- 


brane  with  a  pair  of  forceps  held  in  his  left  hand, 
and  pinch  it  into  a  fold,  at  about  one  line  from 
its  apex.  The  duplicature  is  now  to  be  raised, 
and  drawn  out  gentlj'  until  a  sensation  of  some- 
thing giving  way  is  felt,  whieh  indicates  the  de- 
tachment of  the  pterygium  from  the  delicate 
cellular  texture,  by  which  it  is  connected  with 
the  subjacent  cornea.  Next,  b)'  means  of  a  pair 
of  scissors,  the  surgeon  must  dissect  this  fold  as 
closely  as  possible  from  the  cornea,  proceeding 
from  the  apex  towards  the  base  of  the  pterygium. 
The  section  being  completed  to  where  the  cornea 
and  sclerotica  meet,  the  fold  is  to  be  again  ele- 
vated still  more,  and,  with  one  stroke  of  the  scis- 
sors, the  pterygium,  and  the  relaxed  portion  of  the 
conjunctiva,  forming  its  base,  are  to  be  detached 
as  concentrically  and  closely  to  the  cornea  as 
possible.  This  second  incision  will  have  a  semi- 
lunar shape,  the  horns  of  which  ought  to  extend 
two  lines  beyond  the  relaxed  part  of  the  conjunc- 
tiva, and  follow  the  curvature  of  the  eyeball. 

When  the  operation  is  finished,  the  surgeon 
must  promote  the  hseraorrhage  by  washing  the  part 
with  warm  water,  and  then  cover  the  eye  with  dry 
lint,  or  lint  moistened  in  the  liquor  plumbi  acet. 
dilutus. 

Unless  pain,  tension  of  the  eye,  and  consider- 
able tumefaction  of  the  eyelids,  follow,  it  is  suffi- 
cient to  wash  the  eye  and  inside  of  the  eyelids 
three  or  four  times  a  day  with  warm  water,  and 
carefully  keep  the  parts  from  being  exposed  to  the 
air  without  compressing  them.  If  the  symptoms 
just  mentioned  should  occur,  antiphlogistic  treat- 
ment must  be  adopted.  On  the  fifth  or  sixth  day, 
at  latest,  after  the  operation,  all  the  surface,  from 
which  the  pterygium  has  been  cut,  appears  yel- 
lowish, and  covered  with  a  fluid  like  mucus.  The 
edges  of  the  wound,  and  the  adjoining  part  of 
the  conjunctiva,  assume  a  reddish  colour.  After- 
wards, the  wound  contracts  daily,  and  at  length 
completely  closes.  All  local  stimulants  are  to  be 
avoided. 

In  the  early  stage  of  pterygium,  while  the 
membrane  is  as  thin  as  a  cobweb,  Scarpa  considers 
it  unnecessary  to  deprive  the  cornea  of  its  natural 
covering;  and  that  it  is  quite  enough  to  cut  off 
a  portion  of  it,  in  order  to  intercept  all  communi- 
cation between  the  dilated  venous  ramifications  of 
the  pterygium  and  the  varicose  trunks  in  the  white 
of  the  eye.    This  is  accomplished  b}'  cutting  out, 
with  a  pair  of  forceps  and  scissors,  a  semilunar 
piece  of  the  conjunctiva,  at  the  point  where  the 
cornea  and  sclerotica  conjoin,  and  exactly  at  the 
base  of  the  incipient  pterygium,  just  as  is  practised 
for  opacity  of  the  cornea.    Tlie  recent  pterygium 
is  observed  to  disappear  gradually  after  the  oper- 
ation, or  to  change  into  a  slight  dimness  of  the 
cornea,  extending  over  a  part  of  the  space  pre- 
viously occupied  by  the  disease.    This  opacity  is 
commonly  much  more  trivial  than  what  follows  a 
cicatrix.     Acre],  in   his  Surgical  Observations, 
mentions  having  successfully  treated  an  incipient 
pterygium  in  this  manner.    Scarpa  has  also  tried 
the  plan  several  times  with  success.    Such  treat- 
ment must  be  better  than  merely  making  two  or 
three  deep  cuts,  or  scarifications,  in  the  membrane, 
near  the  edge  of  the  cornea,  as  advised  by  Beer 
(b.  ii.  p.  641).     And,  in  proof  of  the  uncer- 
tainty of  the  latter  method,  we  find  Beer  himself 
*peaking  of  the  necessity  of  using  stimulating  ap-  I 


plications,  like  powdered  sugar,  alum,  the  vinous 
tincture  of  opium,  &c.  if  tlie  operation  is  not  of 
itself  sufficient.  In  the  pterygium  crassum.  Beer 
recommends  the  knife  as  tlie  best  means  of  cure; 
but  he  differs  essentially  from  Scarpa,  not  merely 
in  preferring  a  knife  to  the  scissors,  but  in  be- 
ginning the  operation  by  making  a  deep  cut 
through  the  base  of  the  pter3^gium  in  the  white 
of  the  eye,  from  which  point  he  contiimes  the 
dissection  of  the  pterygium,  till  this  is  all  removed 
as  far  as  its  apex  on  the  cornea,  when  he  uses 
either  the  knife  or  scissors,  as  most  convenient. 
{Beer,  b.  i.  p.  643.) 

Mr.  Guthrie,  who  acknowledges  the  correctness 
of  Scarpa's  objections  to  removing  a  large  ptery- 
gium to  a  great  extent  towards  tlie  caruncula 
lachrymalis,  adopts  a  middle  course,  behveen  the 
methods  of  Beer  and  Scarpa,  and  removes  half  of 
the  pterygium  from  the  apex,  towards  the  base. 
(Vol.  cit.  p.  130.) 

Beer  mentions,  that  it  sometimes  happens, 
especially  in  cases  of  thin  pterygia,  that  the  disease 
stops  at  the  edge  of  the  cornea,  and  spreads  no 
further,  as  long  as  the  patient  lives.  {jBeer,  b.  ii. 
p.  641.)  Under  such  circumstances,  of  course,  the 
complaint  will  give  no  trouble,  and  maybe  left  to 
itself,  as  particularly  advised  by  Mr.  Travers. 
{Synopsis,  S^c.  p.  274.)  When,  however,  it  en- 
croaches upon  the  sight,  this  gentleman  says,  that 
"  it  should  be  raised  by  dissection,  as  close  as 
possible  to  the  margin  of  the  cornea,  and  the  re- 
laxed portion  of  the  membrane  removed  by  an 
incision,  midway  hetiveen  the  base  of  the  ptery- 
gium and  the  cornea,  and  concentric  to  that  mem- 
brane." 

[Desraarres  dissects  the  pterygium  from  before 
backwards  (from  its  apex  towards  its  base);  and 
its  apex,  then  movable,  is  attached  by  sutures  to 
an  incision  in  the  conjunctiva  near  the  upper  and 
inner  edge  of  the  cornea,  where  it  may  undergo  a 
new  adhesion  without  intruding  upon  the  cornea. 

Mr.  Bowman  leaves  its  corneal  portion  and 
removes  that  covering  the  sclerotica.  The  con- 
junctiva above  and  below  is  then  made  more 
movable  by  lateral  incisions  and  brought  together 
with  sutures,  so  as  to  cover  the  space  formerly 
occupied  by  the  pterygium.]  C.  Bader. 

For  further  information,  consult  J.  Wardrop,  Essays 
on  the  Morbid  Anatomy  of  the  Human  Kve,  vol.  i. 
p.  22,  &c.  8vo.  Edinb.  1808.  Scarpii,  SuUe  Mallatfie 
dcgliOcchi,cap.xi.  Richter'sAnfangsgT.  (lerWundarz- 
neykunst,  b.  iii.  p.  Itl,  &c.  Gottingen,  1795.  Seer's 
Lehre  von  den  Augenkr.  b.  ii.  p.  636,  &c.  8vo.  Wien, 
1817.  B.  Travers,  Synopsis  of  the  Diseasesof  the  Eye, 
8vo.  Lond.1820.  Welter's  Manual,  vol.  i.  8vo.  Glasgow, 
1821.  G.J.  GifWWe,  On  the  Operative  Surgery  of  the 
Eye,  p.  124,  &c.  8vo.  Lond.  1823.  Ji.  Middlemorc,  in 
Trans,  of  Prov.  Med.  and  Surgical  Association,  vol. iii. 
p.  236.  [Mackenzie,  On  the  Diseases  of  the  Eye,  «h 
ed.  1854.  Vesmarres,  Tvail6  Thdorique,  &c.  2nd  ed. 
1855.  Paris.  Ophthalmic  Hospital  Reports,  October, 
1857,  1858.  J 

PTOSIS  or  BLEPHAROPTOSIS(from  TiTrTcu, 
to  fall  down),  a  drooping  of  the  upper  eyelid  with 
inability  of  voluntarily  raising  it.  [Ptosis  may  be 
caused  by  paralysis  or  paresis  of  the  branch 
of  the  third  nerve,  which  supplies  the  levator  pal- 
pebra;  muscle,  before  it  reaches  that  muscle,  or 
by  alterations  of  nutrition  of  that  muscle  it- 
self, or  of  the  entire  eyelid.  In  the  first  case  it 
is  generally  complicated  with  paralysis  of  the 
sphincter  of  the  pupil,  and  of  one  or  several  of 
those  recti  muscles,  which  are  also  supplied  by 


put 

branches  of  the  third  nerve,  when  on  raising  the 
drooping  lid  with  the  linger  we  find  divergent 
strabismus,  and  the  pupil  somewhat  enlarged  and 
fixed.  A  slight  impairment  of  the  power  of 
raising  the  upper  lid,  through  clmnges  affect- 
ing the  branch  of  the  third  nerve,  is  termed 
paresis  of  the  levator  palpebra;  muscle.  Ihe 
skin  of  the  forehead  in  such  cases  is  thrown  into 
folds  when  making  nn  eftort  to  raise  the  hd, 
while  the  skin  of  the  lid  hardly  changes  its  ap- 
pearance. 

Treatment. — Here  we  have  to  consider  the  cause 
of  the  ptosis.  It  may  be  the  result  (1)  of  severe 
or  repeated  inflammation,  leading  to  hypertrophy 
and  to  an  increase  in  the  weight  of  the  upper  lid  ; 
(2)  of  protracted  intolerance  of  light  with  spas- 
modic closure  of  the  eyelids,  producing  hypertrophy 
of  the  orbicularis  muscle,  and  thus  destroying  the 
antagonism  between  it  and  the  levator  palpebrae 
muscle;  (3)  of  increase  of  weight  of  the  lid  not  in 
aged  persons  from  an  abundance  of  skin,  together 
with  weakness  of  the  levator  palpebrse  muscle. 
In  these  cases  the  action  of  the  levator  palpebree 
muscle  is  often  still  further  impeded  through 
narrowing  of  the  palpebral  aperture. 

In  1,  after  all  inflammation  has  ceased  ;  in  2, 
after  the  intolerance  of  light  has  subsided  ;  and  in 
3,-  we  can,  by  the  removal  with  scissors  and  forceps 
of  some  skin  and  orbicularis  muscle,  along  the 
margin  of  the  anterior  surface  of  the  tarsus,  improve 
the  condition  of  the  patient,  who  for  reasons  of 
personal  appearance,  or  to  improve  the  sight,  may 
be  desirous  to  undergo  the  operation. 

To  ascertain  how  much  of  the  skin  should  be 
removed  we  pinch  up  a  fold  with  the  fingers  or  with 
a  broad  forceps  along  and  parallel  with  the  margin 
of  the  lid,  so  as  to  raise  that  margin  above  the 
upper  edge  of  the  patient's  pupil,  while  the  eye  is 
directed  straight  out.  The  patient,  while  the  fold 
of  skin  is  raised,  must  be  able  to  close  the  lids 
readily  without  effort.  The  fold  is  removed  best 
with  scissors.  Then  a  strip  of  the  orbicularis 
muscle,  its  width  varying  from  one-fifth  to  one- 
quarter  of  an  inch,  is  dissected  away  from  the 
tarsus,  taking  particular  care  to  remove  the  thick 
portion  attached  to  the  edge  of  the  tarsus.  One 
suture  inserted  midway  between  the  outer  and 
inner  canthus  suffices.  It  is  carried  through  the 
outer  edge  of  the  margin  of  the  eyelid  (tarsus)  and 
through  the  nearest  portion  of  skin.  The  wound 
usually  heals  within  a  few  days.  Cold  water 
dressing  may  be  applied.  The  suture  often  comes 
off  spontaneously. 

Acute  alterations  of  nutrition  during  oedema  or 
inflammation  of  the  eyelids,  e.g.  in  the  course  of 
purulent  ophthalmia,  erysipelas,  ophthalmitis,  &c., 
cause  the  swollen  and  often  immovable  upper  lid 
to  overlap  the  lower  one,  the  patient  having  bnt 
slight  or  no  power  of  raising  it.  In  such  cases, 
no  treatment  need  be  adopted  as  long  as  its  cause 
(the  purulent  ophthalmia,  &c.)  has  not  subsided. 

Ptosis  from  paralysis  of  the  third  nerve  through 
tumor,  syphilitic  or  rheumatic  changes,  or  abscesses, 
in  other  parts,  or  occurring  during  congestion  or 
hffimorrhnge  into  the  brain,  as  a  rule,  appears 
suddenly. 

The  general  medical  treatment  of  ptosis,  if  it  is 
the  result  of  paralysis,  must  be  directed  against 
the  morbid  changes  which  caused  the  paralysis, — 
tumors,  syphilitic  and  rheumatic  changes,  abscess, 
intra-cranial  congestion  or  hsemorrhage. 


IL.  :48£) 
Raising  the  ej'clid  during  the  day  by  means  of 
strapping,  or  with  a  metal  suture,  is  of  some  use 
if  the  movements  of  the  eyeball  are  free. 

An  operation,  to  raise  the  lid  by  removal  of 
some  of  its  skin  and  muscular  structure,  is  not 

advisable.  ,  s   ^,      i  •   ,  r 

An  operation  (Mr.  Bowman's),  the  object  of 
which  is  to  raise  the  orbicularis  muscle  and  tarsus 
beneath  the  skin  of  the  eyelid  which  previously  is 
separated  from  the  muscle,  and  thus  to  diminish  the 
width  of  the  drooping  lid,  through  the  medium  of  a 
cicatrix-,  formed  between  the  displaced  portions  of 
the  orbicularis  muscle  and  tarsus  and  the  skin,  has 
in  few  cases  proved  successful.  At  first,  an  incision 
is  made  parallel  with,  and  about  one-eighth  of  an 
inch  from,  the  outer  edge  of  the  margin  of  the 
eyelid,  through  the  skin,  down  upon  the  orbicu- 
laris muscle.  The  bleeding  and  the  thinness  of 
the  skin  make  dissection  difFicult.  The  difficulty 
is  much  less  if  during  this  part  of  the  operation 
the  compressorium  forceps  is  applied.  The  skin 
is  dissected  awav  from  the  orbicularis  muscle  to  the 
extent  of  the  tarsus,  and  a  little  beyond  its  upper 
margin.  A  loop  of  silk  is  then  passed  round 
some  of  the  bundles  of  the  orbicularis  muscle,  near 
the  margin  of  the  eyelid,  at  an  equal  distance  from 
the  outer  and  inner  canthus,  and  the  silk  thread 
carried  beneath  the  skin,  and  out  at  the  eyebrow, 
and  fixed  there.  One  or  two  more  silk  threads 
may  be  applied  in  the  same  way  along  the  margin 
of  the  lid.  The  effect  is,  that  the  tarsus  and 
orbicularis  muscle  are  raised  behind  the  skin,  which 
is  thrown  in  folds,  and  overlaps  the  margin  of  the 
lid. 

Cold  water  dressing  is  applied  frequently,  and 
the  patient  kept  in  bed  for  about  a  week,  the 
swelling,  &c.  of  the  lid  has  been  considerable  in 
several  cases. 

The  silk  threads  are  removed  about  the  eighth 
day,  when  the  displaced  muscle  and  tarsus  are 
supposed  to  have  undergone  the  necessary  adhesion 
with  the  skin. 

For  alteration  in  the  position  of  the  cornea  by 
dividing  the  superior  rectus  muscle,  if  the  patient 
has  only  one  useful  and  freely  movable  eye  ;  or 
by  dividing  the  external  and  shortening  and  ad- 
vancing the  sclerotic  insertion  of  the  internal  rectus 
muscle  if  other  branches  of  the  third  nerve  are 
paralysed,  see  Strabismus.}  C.  Bader. 

See  Richter's  Anfangsgr.  derWundarzn.  b.  iv.  p.488. 
Svo.3rd  edit. GUtt.  1802.  J. A.  ScAmirf?,  in  Abhandl.der 
Konigl.  Med.  Cliir.  Jos.  Acad,  zu  Wien.  b.  ii.  p.  365. 
1801.  Welter's  .Manual,  Transl.  by  Monteath,  vol.  i. 
p.  97,  &c.  8vo.  Glasgow,  1821.  G.  J.  Beer,  Lelire  von 
den  Au^enlir.  b.  ii.  p.  109,  &c.  8vo.  Wien,  1817.  G.  J. 
Guthrie,  Operative  Surgery  of  the  Eye,  p.  41,  8;c.8vo. 
Lond.  1823.  [DewncWjTraitdTMoriqueet  Pratique 
des  Maladies  des  Yeux.  ^d.  2.  Paris,  1855.] 

PUNCTURED  WOUNDS.  (See  Wounds.) 
PUPIL.  [Most  of  the  natural  and  morbid 
changes  of  the  eye  reflect  themselves  in  the  state 
of  the  pupil;  alterations  of  its  size,  shape,  and 
colour,  are  guides  in  assisting  us  to  form  a  correct 
diiignosis  and  devise  a  plan  of  treatment,  not  only 
of  changes  in  the  iris,  but  of  numerous  other  ocular 
and  cerebral  anomalies.  Light  thrown  upon  the 
healthy  retina  causes  contraction  o(  the  pupil 
by  reflex  action  of  the  optic  nerve  in  the  brain 
(corpora  quadrigemina)  upon  the  third  nerve. 

Certain  terms  are  in  use  in  reference  to  the 
mobility  of  the  pupil.  Its  movements  are  normal, 
or  "  the  pupil  acts  well,"  if  it  responds  to  nil  the 
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requirements  of  health,  as  rejards  its  contraction, 
dilatation,  and  its  accomraodaiive  nioveniKnts. 

Ill  an  eye  (iit  twenty)  in  which  the  diameter 
(medium  dilatation)  of  the  pupil  u  -J  of  an  inch, 
■we  find  that  the  pupil  can  become  contracted  to  a 
diameter  of  -^j  of  an  inch,  and  can  be  dilated  to  a 
diameter  of  ^  of  an  inch.  The  distance  of  the 
margin  of  tlie  pupil  (medium  dilatation)  from  the 
apex  of  the  cornea  amoimts  to  about  of  an 
inch. 

The  centre  of  the  pupil  is  situated  a  little  in- 
wards from  the  axis  of  the  cornea,  and  is  carried 
still  a  little  more  inwards  when  approacliing  the 
cornea  during  accommodation.  The  margin  of 
the  pupil  during  all  its  movements  glides  upon 
the  capsule  of  the  crystalline  lens,  and  either 
advances  towards  or  recedes  from  the  cornea, 
according  to  the  chane;es  which  take  place  in  the 
curvature  of  the  crystalline  lens. 

Contraction  of  the  pupil  is  either  direct — i.e. 
the  result  of  some  kind  of  stimulus  applied  to  the 
same  eye — or  it  is  indirect  or  consensual,  i.e.  the 
result  of  some  kind  of  stimulus  applied  to  the 
fellow  eye. 

T/ie  pupil  lecomes  contracled — 1.  When  lookina: 
at  (accommodated  for)  near  objects,  or  when  look- 
ing through  a  "  weak  "  concave  lens.  The  rela- 
tions between  the  size  of  the  pupil  and  the  state 
of  accommodation  may,  however,  be  disturbed 
through  anomalies  in  the  optic  nerve;  as  also  in 
those  nerves  which  supply  the  iris,  or  through 
changes  in  the  structure  of  the  iris  itself.  2.  Dur- 
ing the  action  of  the  muscles  attached  to  the 
eyeball,  more  especially  of  "  the  internal  recti." 
3.  On  the  stimulus  of  light.  4.  On  direct  irrita- 
tion of  the  fifth  nerve,  or  of  its  ophthalmic  branch, 
or  after  division  of  the  Gasserian  ganglion.  The 
contraction  produced  by  division  of  the  third  and 
of  the  sympathetic  nerve  is  attributed  to  a  reflex 
action  in  the  ciliary  ganglion  from  the  irritation  of 
these  nerves  being  convej^ed  to  the  fifth.  If  the 
influence  of  the  spinal  nerves  upon  the  iris  is 
removed,  the  parts  supplied  by  the  cerebral  nerves 
remain  unrestrained,  and  as  a  consequence  of  this 
uncontrolled  action,  contraction  of  the  pupil  follows. 
It  is  contracted  during  sleep  from  decrease  (?)  of 
sensibility  of  the  fifth  nerve.  5.  On  the  local  ap- 
plication of  medical  agents,  such  as  aconitum 
napellus,  ruta  graveolens,  opiiun,  physostigma  vene- 
nosum  (Calabar  bean).  6.  After  escape  of  aqueous 
humour,  of  vitreous  substance,  or  of  the  lens. 

The  mobility  diminishes  with  the  advance  of 
age.  A  mobile  pupil  is  no  certain  proof  of  the  eye 
possessing  sight,  since  the  pupil  of  a  blind  eye 
may  "contract"  when  the  eye  is  moved  quickly. 
The  pupil  of  a  blind  eye  moves  in  concert  with 
that  of  the  "healthy"  fellow  eye. 

We  test  the  mobility  of  the  pupil  by  making 
the  patient  face  the  light,  keeping  the  light 
thoroughly  excluded  from  the  eye  which  is  not 
under  examination.  The  eye  under  examination 
being  directed  to  the  light,  is  shaded  by  holding 
our  hand  before  the  pupil,  which  being  quickly 
withdrawn,  it  is  again  exposed  to  the  light. 

Atropia  should  be  applied  if  adhesions  or  other 
structural  changes  exist  or  are  suspected.  The 
dilatation  of  the  pupil  is  the  result  of  contraction 
of  tlu!  "radiating  "  iibres  of  the  iris. 

Tlui  pupil  lieoonies  dilated — 1.  When  looking  at 
(' relaxing  the  power  of  accommodation''')  dis- 
tant objects.    2.  On  diminishing  the  stimulus  of 


light.    3.  On  the  application  of  medical  agents, 

as  belladonna,  &c. 

Ill  describing  morbid  chnnges,  use  is  frequently 
made  of  such  terms  as,  the  pupil  is  of  "  medium 
size,"  "  it  is  contracted,"  "it  is  dilated,"  "  it  acts  in 
concert,  it  is  sluggish,  fixed,"  &c.  &c.,  thus  com- 
paring it  with  the  size  and  mobility  of  the  pupil 
in  health  when  tested  with  the  same  degrees  of 
light;  e.g.  "the  pupil  is  dilated"  indicates  that 
it  remains  dilated  when  a  healthy  pupil,  exposed 
to  the  same  degree  of  light,  assumes  a  medium 
size,  or  becomos  contracted.  It  may  be  dilated 
to  such  an  extent  as  to  cause  its  margin  to  disap- 
pear behind  the  cornea,  or  on  the  other  hand,  con- 
tracted to  the  size  of  a  small  pin's-head. 

"  It  acts  in  concert,"  or  "its  consensual  move- 
ments are  undisturbed,"  if,  while  the  mobility  of 
the  fellow  pupil  is  examined,  its  movements  are 
similar  to  those  of  the  pupil  under  examination, 
while  its  mobility  maj',  however,  be  deranged  if 
tested  by  itself,  the  fellow  eye  being  at  the  time 
kept  closed. 

"Its  movements  are  sluggish  "  if  the  rapiditj' 
of  its  contraction  or  dilatation,  or  of  both,  are  below 
par.  The  cause  of  this  may  be  found  in  changes 
of  the  texture  of  the  iris,  or  in  intra-  or  extra- 
ocular, or  more  especially  in  cerebral  changes,  all 
of  which  causes  act  by  altering  the  function  of  the 
nerves  that  supply  the  iris;  or  this  may  arise 
from  anomalies  of  the  retina,  demanding  a  less 
active  reflex-action  of  the  pupil.  A  combination 
of  these  causes  often  occurs. 

The  "  p.ipil  is  fixed,''  when  it  remains  immov- 
able on  being  exposed  to  the  stimulus  of  light. 
This  may  be  from  adhesions  only,  or  from  anoma- 
lies of  innervation.  For  anomalies  of  mobility 
see  Mydriasis  and  Mvosis.  The  size  of  the 
pupil  bears  no  relation  to  the  vascularity  of  the 
iris,  for  it  may  be  wide  or  narrow,  with  but  little 
blood  in  the  iris. 

Hippits  or  Nystagmus  of  the  iris  designates  a 
rapid  succession  of  contraction  and  dilatation  of 
the  pupil,  independent  of  the  stimulus  of  light,  as 
is  occasionally  observed  in  hypereesthesia  of  the 
retina,  and  in  hydrocephalus. 

Iridodonesis  (tremulous  iris)  is  observed  if  the 
iris  loses  the  support  of  the  ciystalline  lens, 
whether  from  dislocation  or  removal  of  the  latter, 
or  from  paralysis  or  from  enlargement  of  the 
"posterior  chamber,"  and  some  portions  only  of 
the  iris  may  be  tremulous,  others  not. 

The  pupil  in  health  is  round.  It  is  "  irregular  " 
if  portions  of  its  margin  advance  more  into  its 
area  than  others.  Irregularities  are  produced 
through  adhesions,  or  as  a  result  of  paralysis  or 
paresis  of  only  some  of  the  fibres  forming  the  iris. 

The  former  are  always  caused  by  an  attack  of 
iritis,  and  the  latter  are  observed  in  presbyopic  or 
hypermetropic  persons  when  attempting  to  look  at 
objects  held  close. 

The  colour  of  the  area  of  the  pupil  varies  with 
the  time  of  life,  and  chiefly  depends  upon  .iltera- 
tions  in  the  colour  of  tlie  lens  and  vitreous  sub- 
stance, and  also  of  the  surrounding  tunics.  Its 
area  is  "  clear  "  or  black  in  he:iltliy  eyes,  if  the 
pupil  is  contracted  and  examined  with  the  unaided 
eye,  though  in  old  persmis  it  becomes  slightly 
f-reyish.  Its  colour  should  however  be  asceruvined 
by  lateral  illumination,  when  even  m  the  young 
eye  it  appears  somewhat  greyish,  provided  the 
lens  which  reflects  some  of  the  light  thrown  into 
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it  occupies  the  nrea.  It  appears  "  greenish  "  or 
"  yellowish  "  according  to  the  amount  of  satura- 
tion of  the  crystalline  lens,  and  vitreous  with 
yellow  colouring  matter  ;  and  there  are  also 
varieties  of  colour  produced  from  cataract,  by 
exudation  and  pigment  from  the  iris. 

The  "cat's  eye  pupil,"  or  a  yellower  golden 
reflection  from  behind  the  pupil,  is  produced  by 
lymph  or  cancer,  or  pus  in  the  vitreous  chamber, 
and  may  appear  as  a  consequence  of  displaced 
retina. 

In  fair  persons,  and  especially  in  albinos  with 
widely  dilated  pupils,  the  natural  red  reflection 
from  the  choroid  may  be  perceived  in  certain 
positions  of  the  eye.  All  these  anomalies  of  size, 
shape,  colour, and  mobility  are  frequently  combined 
with  each  other.  In  the  examination  by  lateral 
illumination  and  in  the  local  application  of  atropia, 
we  have  two  means  of  recognising  these  anomalies 
when  they  result  from  iritis  and  adhesions;  as  also 
with  the  opiithalmoscope  we  may  ascertain  those 
connected  with  intra-ocular  and  cerebral  changes. 

The  descriptions  of  the  morbid  changes  of  the 
iris  were  in  many  instances  derived  from  microscopic 
examination  of  the  living  eye.] 

When  the  opening  in  the  centre  of  the  iris  is 
preternaturally  large,  and  this  organ  more  or 
less  deprived  of  its  power  of  motion,  the  disease 
is  technically  named  mydriasis,  which  is  either 
symptjmatic  or  idiopathic.  The  first  form  of  the 
complaint  isexemplihed  in  hydrocephalus,  hydroph- 
thalniia,  pressure  on  the  brain  from  various 
causes,  worms,  amaurosis,  &c.  The  second  often 
presents  itself  as  a  paralytic  affection  of  the  iris  ;  a 
state  frequently  induced  by  the  application  of 
certain  narcotics,  like  belladonna,  and  hyoscyaraus. 
Congenital  cases  of  mydriasis  are  also  met  with,  as 
well  as  instances  brought  on  by  a  long  residence 
in  darkness.  A  dilatation  of  the  pupil  may  like- 
wise be  the  consequence  of  an  adhesion  of  the  uvea 
to  the  anterior  capsule  of  the  lens.  When  the 
retina  continues  sensible,  the  inconveniences,  pro- 
duced by  mydriasis,  are  intoler.ance  of  light,  com- 
plete blindness  in  the  daytime,  and  in  the  end 
amaurotic  mischief,  occasioned  by  the  irritation  of 
the  immoderate  quantity  of  the  rays  of  light  ad- 
mitted within  the  eye.  The  kind  oFprognosis,  and 
the  mode  of  treatment,  must  often  depend  entirely 
upon  the  primary  affection,  of  which  many  cases 
of  mydriasis  are  only  symptomatic.  Of  course  the 
original  disorder  must  always  be  cured  if  possible. 
When  mydriasis  appears  to  arise  from  paralysis  of 
the  iris,  blisters  may  be  applied  over  the  eyebrows, 
and  the  same  reme'dies  tried,  wliich  are  usually 
employed  in  other  local  paralytic  disorders.  The 
entrance  of  too  much  light  into  the  eye  may  be 
moderated  with  shades  and  tubulated  spectacles. 

The  case,  which  is  the  reverse  of  the  preceding, 
is  a  preternaturally  contracted,  more  or  less  im- 
movable state  of  the  pupil,  termed  myosis.  Ac- 
cording to  Weller,  it  is  sometimes  congenital.  It 
is  often  met  with  as  a  symptom  of  other  disorders, 
especially  ophthalmy,  inflammation  of  the  dura 
mater,  phrenitis,  concussion  of  the  brain,  &c. 
Persons  whose  business  is  to  be  looking  at  small 
shining  objects,  as  watchmakers,  often  acquire  a 
myosis  from  habit,  and  they  cannot  be  cured  of  it, 
unless  they  avoid  the  causes  which  brought  it  on, 
keep  themselves  in  a  darkish  room,  and  use  a  green 
shade  or  tubulated  spectacles.  (Sec  Weller''s 
Manual,  cfco.,  transl.  by  Monteath,  vol.  ii.  p.  51.) 


It  is  noticed  by  Beer,  that  myosis,  when  a  spque 
of  ophthalmia,  is  less  obvious  than  most  other  con- 
sequences of  ocular  inflammation  ;  for  though  the 
iris  is  motionless,  and  the  pupil  considerably 
diminished,  this  opening  is  perfectly  clear  and 
black,  and  not  drawn  out  of  its  usual  position,  nor 
is  its  pupillary  edge  in  the  slightest  degree  angular. 
The  patient,  though  ho  is  continually  complaining 
of  weakness  of  sight,  is  able  to  distinguish  (with 
some  trouble  indeed)  even  the  smallest  objects  in 
the  daytime,  and  in  very  light  situations  ;  but  his 
sight  is  evidently  worse  in  the  evening,and  in  dark- 
ish places  in  the  daytime  ;  for  when  both  his  eyes 
are  affected,  he  is  in  the  dusk  nearly  blind,  and  can 
scarcely  find  his  way.  Beer  remarks,  that  almost 
every  considerable  internal  ophthalmia,  or  iritis, 
however  favourably  the  disorder  may  be  cured, 
and  the  eyesight  restored,  always  leaves  after  it 
more  or  less  contraction  of  the  pupil,  which  affec- 
tion, though  not  the  least  portion  of  coagulating 
lymph  can  be  perceived  in  the  posterior  chamber, 
is  combined  with  a  partial  or  complete  immobility 
of  the  iris.  Beer  assures  us  that  every  expedient, 
which  he  has  yet  tried  for  the  permanent  removal 
of  this  complaint,  has  failed  ;  the  dilatation  of  the 
pupil  thus  produced  being  but  temporary.  And 
with  respect  to  the  most  powerful  narcotics,  he 
states,  that  in  two  cases,  they  were  worse  than 
useless,  as  they  caused  a  still  greater  contraction 
of  the  pupil,  which  however,  after  a  few  hours, 
resumed  its  former  diameter.  Hence,  Beer  is  dis- 
posed to  set  down  the  myosis,  following  internal 
ophthalmy,  as  an  incurable  complaint.  (See  Lehre 
von  den  Augenh:  b.  ii.  p.  261,  &c.) 

The  next  case  demanding  some  notice  in  this 
work,  is  a  closure  of  the  pupil  {atresia  pupillm) . 
According  to  Beer's  observations,  there  is  only  one 
exception,  in  which  in  the  adult  patient  a  closure 
of  the  pupil  is  not  the  consequence  of  ophthalmia, 
and  the  case  here  signified  is  termed  a  collapse  of 
the  pupil,  or  synizesis  pupillcB,  the  causes^  of  which 
are  said  to  be,  either  a  very  considerable  loss  of  the 
vitreous  humour  from  a  wound  of  the  eye,  or  else 
a  dissolved,  or  rather  disorganised  state  of  the 
same  humour,  known  under  the  name  of  synchisis. 
(Lehre,  S^c.  b.  ii.  p.  190.)  Every  internal  oph- 
thalmia, extending  to  the  retina  and  choroid,  when 
in  its  highest  degree,  is  apt  to  produce  a  complete 
closure  of  the  pupil.  However,  the  obliteration  of 
this  opening  is  not  the  only  cause  of  blindness  ;  for 
long  before  this  state  of  the  iris  happens,  the  sight 
is  destroyed  by  considerable  and  frequently  ir- 
remediable injury  of  the  retina  and  neighbouring 
textures,  in  which  the  inflammation  is  directly 
situated.  An  incomplete  closure  of  the  pupil, 
Beer  says,  is  still  more  disposed  to  take  place  at 
the  period  when  iritis  passes  from  its  first  into  its 
second  stage  ;  and  syphilitic  iritis  is  said  to  be  par- 
ticularly apt  to  leave  alter  it  this  disagreeable  con- 
sequence. (Vol.  cit.  p.  191.)  In  cases  of  the 
latter  description,  vision  is  not  always  quite  pre- 
vented, but  only  more  or  less  diminished,  the  coa- 
gulating lymph,  eflFused  in  the  posterior  chamber, 
having  formed  only  a  delicate  scmitransparent  web. 
However,  if,  in  the  second  stage  of  the  inflamma- 
tion, such  lymph  should  bo  converted  into  a  dense 
membrane,  with  opacity  of  the  lens  and  its  cap- 
sule, the  eye  then  only  retains  moro  or  less  per- 
fectly the  faculty  of  just  distinguishing  the  light. 
But  when,  in  such  a  case,  the  patient  is  completely 
insensible  of  the  difference  between  light  and 
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darkness,  the  blindness,  ns  in  the  examples  men- 
tioned above,  is  not  owing  to  the  closure  of  the 
pupil,  or  to  the  cataract,  but  to  other  morbid 
changes,  resulting  from  the  same  inflammation, 
which  caused  the  defect  in  the  pupil  itself,  and 
capable  of  being  ascertained  by  peculiar  appear- 
ances in  the  eye.  Passing  over  obstructions  of 
the  pupil  by  the  iinabsorbed  matter  of  hypopiuio, 
and  by  the  continuance  of  effused  blood  in  the 
chambers  of  the  eye,  I  come  to  the  case  next  noticed 
by  Beer,  in  which  a  closure  of  the  pupil  arises 
from  a  partial  adhesion  of  the  iris  to  the  cornea 
{spiecJiia  anterior),  and  will  inevitablj'  happen, 
when  a  considerable  portion  of  the  iris,  or  a  great 
part,  or  the  whole,  of  its  pupillary  edge  protrudes 
through  an  opening  in  the  cornea,  and  becomes 
adherent  to  it.  However,  sometimes,  in  these 
cases,  the  pupil^  becomes  completely  obstructed, 
though  the  protrusion  of  the  iris  is  inconsiderable, 
and  its  pupillary  edge  not  engaged  in  the  cicatrix, 
a  circumstance  exemplified,  when  the  cicatrix  over 
the  adherent  part  of  the  iris  expands  very  much, 
and  has  an  extensive  leucoraatous  surface,  so  that, 
though  the  pupil  may  be  of  considerable  size,  it  is 
concealed,  and  vision  impeded.  And,  even  when 
there  is  no  adhesion  of  the  iris  to  the  cornea,  no 
synechia  anterior,  as  it  is  termed,  and  no  distor- 
tion of  the  pupil,  a  large  dense  cicatrix  of  the 
cornea  may  obstruct  vision  b}'  lying  exactly  over 
that  aperture.  Lastly,  as  Beer  has  explained,  the 
greater  part  of  the  cornea  may  be  in  an  opaque, 
spoiled  condition,  so  that  the  healthy  iris  can  be 
discerned  only  at  certain  points  behind  its  circum- 
ference, no  vestige  of  the  pupil  itself  being  dis- 
tinguishable ;  and  such  concealment  of  this  opening 
may  be  either  combined,  or  not,  with  a  partial 
adhesion  of  the  iris  to  the  cornea.  In  such  cases 
the  patient  can  frequently  perceive  the  light  very 
well.    {Beer,  b.  ii.  p.  194,  195.) 

From  what  has  been  stated,  it  is  manifest  to 
Beer,  that,  in  many  cases  of  atresia  iridis,  the 
prognosis  must  be  highly  unfavourable,  and  that 
no  attempt  to  form  an  artificial  pupil  should  ever 
be  made,  when  the  patient's  blindness  proceeds 
from  other  causes  besides  the  imperforate  state 
of  the  iris.  Such  an  operation.  Beer  observes, 
can  only  be  proper  when  the  blindness  is  entirely 
owing  to  the  closed,  or  concealed  state  of  the 
pupil  ;  when  the  different  degrees  of  light  can 
be  plainly  distinguished  ;  when  the  case  is  un- 
complicated with  any  disease  of  other  important 
textures  of  the  eye,  capable  of  rendering  the 
manual  proceedings  difficult,  or  impracticable  ; 
when  the  eye  has  been  for  a  long  time  perfectly 
free  from  inflammation  ;  is  healthy.  {Beer,  b.  ii. 
p.  196.) 

When  vision  is  totally  lost  in  one  eye,  and 
materially  impaired  in  the  other,  Mr.  Guthrie 
judiciously  observes,  that  the  question,  whether 
an  operation  ought  to  be  performed  or  not,  is 
important  ;  for,  if  the  patient  still  enjoys  sufficient 
power  of  vision  to  guide  himself,  the  surgeon 
must  be  more  than  hardy  who  would  put  that 
portion  of  the  faculty  of  sight  in  jeopardy  by 
attempting  an  operation :  which  jnay  fail,  how- 
ever skilfully  done.  Yet,  Mr.  Guthrie  does  not 
absolutely  denounce  the  operation  :  he  adds,  "  In 
such  circumstances  the  operation  should  not  be 
atternpted  upon  any  grounds,  unless  the  case  is 
so  simple  as  to  require  only  an  opening  in  the 
cornea,  and  the  removal  of  a  portion  of  the  iris, 


for  the  purpose  of  enlarging  the  natural  pupil. 
If  the  patient  cannot  see  sufficiently  well  to  guide 
himself,  the  conditions  are  very  essentially  altered, 
since  an  unsuccessful  operation  involves  the  loss 
of  very  little,  whereas  much  is  to  be  gained  by 
the  successful  issue  of  it.  Where  opacities  in 
the  centre  of  the  cornea  occasion  the  impediment 
to  vision,  it  is  prudent  to  dilate  the  pupil  bej'ond 
the  edgj  of  the  opacity  by  the  daily  applica- 
tion of  belladonna,  which  may  possibly  enlarge 
the  sphere  of  vision  so  as  to  supersede,  in  a 
doubtful  or  dangerous  case,  the  necessity  of  an 
operation."  (See  Operative  Surgerv  of  the  Eye, 
p.  444.) 

Beer  represents  the  event  of  the  operation  as 
being  very  uncertain,  when  the  patient  cannot 
plainly  discern  the  various  degrees  of  light  ; 
when  the  cornea  is  affected  with  leucoma,  or 
scarred  and  spoiled  nearly  to  its  very  circum- 
ference ;  when  there  is  only  a  partial  staphyloma 
of  it  ;  or  the  constitution  is  unhealthy,  or  im- 
paired by  the  effects  of  former  attacks  of  scrofula, 
syphilis,  or  gout.  Lastly,  Beer  .sets  down  the 
operation  as  certainly  useless,  or  even  as  likely 
to  cause  an  entire  destruction  of  the  eye,  when 
the  patient  is  quite  insensible  of  light  ;  when  the 
iris  and  neighbouring  textures,  such  as  the  cor- 
pus ciliare,  corona  ciliaris,  the  membrane  of  the 
vitreous  humour,  this  humour  itself,  and  the 
blood-vessels  of  the  organ,  are  in  a  morbid  state, 
or  the  whole  eyeball  manifestly  in  a  preternatural 
condition.  However,  an  opacity  of  the  lens 
and  its  capsule,  even  when  the  latter  is  com- 
pletely adherent  to  the  uvea,  forms  no  prohibition 
to  the  formation  of  an  artificial  pupil,  though 
it  is  a  circumstance  that  has  great  weight  in  the 
selection  of  the  method  of  operating.  {Beer, 
b.  ii.  p.  197.) 

The  morbid  states  of  the  whole  eyeball,  which 
maj--  complicate  the  atresia  iridis,  and  render  the 
operation  not  only  useless,  but  hazardous  to  the 
preservation  of  the  ej'e,  are  its  dropsical  enlarge- 
ment (see  Hydrophthalmia)  ;  its  atrophy  ;  its 
preternatural  iirmness,  from  a  general  varicose 
affection  of  its  blood-vessels  ;  and  its  morbid  soft- 
ness, from  a  disorganisation  of  the  vitreous  humour. 
{Beer,  vol.  cit.  p.  198.) 

Numerous  as   the   plans  are  of  making  an 
artificial  pupil,  if  we  except  the  occasional  prac- 
tice of  forming  a  kind  of  artificial  prolapsus  of 
the  iris,  in  order  to  change  the  position  or  shape 
of  the  imperfectly  closed  pupil,  they  may  all  be 
classed  into  three  principal  methods.    1.  The  sim- 
ple transverse,  perpendicular,  or  otherwise-directed 
incision  in  the  iris,  now  termed  corotoinia,  per- 
formed either  through  the  sclerotica,  or  the  cornea. 
2.  The  excision  of  a  piece  of  the  iris,  technically 
named  corectomia.    'd.  The  separation  of  a  part 
of  its  circumference  from  the  ciliary  ligament, 
called  in  the  language  of  oculists  corodiah/sia,  with 
which  the  last  method,or  the  operation  ai corectomia, 
is  combined  in  the  plans  suggested  by  Assalini  and 
Reisinger.    The  excision  of  a  portion  of  sclerotica, 
close  to  the  cornea,  with  the  view  of  forming  an 
inlet  for  the  rays  of  light  to  the  retina,  as  proposed 
by  Autenrieth,  when  the  cornea  is  entirely  opaque, 
may  be  considered  a  hopeless  proceeding.  With 
respect  also  to  the  three  other  methods,  it  is  now 
well  understood  by  all  impartial  surgeons,  that  the 
choice  of  them  must  depend  upon  the  particular 
circumstances  of  the  case,  and  that  here  it  would 
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be  as  absurd  to  think  of  oiiiployiiig  in  instances 
only  cue  plan,  as  to  have  the  idea  of  extending 
the  same  principle  to  all  the  forms  and  varieties  of 
cataract. 

When  the  thing  ia  possible,  it  is  considered  by 
Beer  most  advantageous  to  make  the  artificial 
pupil  rather  towards  the  inner  canthus  ;  though 
others  express  a  preference  to  the  centre  of  the 
iris.  But,  as  he  truly  remarks,  since  the  new 
opening  must  be  where  the  cornea  is  transparent, 
the  operator  is  frequently  obliged  to  form  it  either 
below,  towards  the  temple,  or  quite  above  ;  for 
tliere  is  often  only  just  room  enough  left  ;it  one 
point  for  conducting  the  necessary  manoeuvres, 
with  any  degree  of  precision. 

According  to  Mr.  Guthrie,  "  When  an  arti- 
ficial pupil  cannot  be  made  in  the  centre  of 
the  iris  (from  wliatever  cause),  the  other  parts 
of  it  are  eligible  in  the  following  order  :  1. 
The  inferior  part  of  the  iris  inclining  inwards  ; 
2.  The  internal,  a  little  below  the  transverse 
diameter  of  the  eye  ;  3.  The  inferior  and  external; 
the  upper  part  being  least  eligible,  from  the  eyelid 
covering  that  portion  of  the  cornea  in  tlie  natural 
state  of  the  eye."  {Operative  Surgery  of  the  Eye, 
p.  442.) 

Mr.  Guthrie  agrees  with  Beer,  that  the  place, 
in  which  the  iris  is  to  be  perforated,  generally 
depends  more  on  the  transparency  of  the  cornea, 
than  the  choice  of  the  operator.  It  is  also  re- 
marked, that  a  small  artificial  pupil,  at  the  lower 
part  of  the  iris,  is  infinitely  more  valuable  than 
a  large  one  at  any  other,  which,  in  the  natural 
state  of  the  eye,  is  covered  by  the  eyelid,  or  ranch 
out  of  the  axis  of  vision.  If  the  state  of  the  cor- 
nea will  permit  it,  Mr.  Guthrie  says  a  sound  part 
of  the  ids  should  be  selected,  (p.  443.)  He 
considers  the  external  and  internal  margins  of  the 
iris,  immediately  on  a  line  with  the  central  trans- 
verse diameter,  particularly  unfavourable  for  the 
method  in  which  the  iris  is  separated  from  the 
ciliary  ligament,  because  there  the  long  ciliary 
arteries  enter,  and  the  attachment  of  the  iris  is 
firmer  than  at  other  points. 

Cheselden  first  devised  a  section  of  the  iris, 
for  the  purpose  of  forming  an  artificial  pupil, 
He  proposed  the  introduction  of  a  couching 
-  needle,  with  a  sharp  edge  only  on  one  side, 
through  the  sclerotica,  about  half  a  line  from  the 
cornea,  into  the  posterior  chamber.  After  the 
iris  had  been  perforated  towards  the  external 
angle,  and  the  point  of  the  needle  then  pushed 
through  the  anterior  chamber,  as  far  as  that  side 
of  the  iris  which  is  nearest  the  nose,  the  edge 
was  turned  backward,  and  the  instrument  witfi- 
drawn,  so  as  to  make  a  transverse  division  of  that 
membrane. 

The  account  of  the  proposal,  given  by  Cheselden 
himself  in  the  Philusophical  Trans,  for  1728,  is 
very  incomplete;  and,  according  to  Mr.  Guthrie, 
he  did  not  actually  perform  the  operation  on  the 
person,  whose  history  he  there  relates,  but  only 
annexed  to  it  an  account  of  a  particular  operation 
which  he  considered  worthy  of  record  :  a  circum- 
stance which,  from  not  being  attended  to,  has  been 
the  source  of  considerable  errors.  {OperuUvc 
Surgery  of  the  Eye,  p.  395.)  Morand,  when  he 
was  in  London,  saw  Cheselden  form  an  artificial 
pupil;  but  the  process,  as  described  by  Morand, 
differs  from  the  above,  inasmuch  as  the  needle 
passed  as  far  across  the  posterior  chamber  as 


two-thirds  of  the  iris,  when  its  edge  was  turned 
towards  this  membrane,  which  was  thus  cut,  andl 
as  much  of  it  divided  in  withdrawing  the  instru- 
ment horizontally,  as  left  an  artificial  pupil  of  an 
oblong  form. 

Janin  performed  Cheselden's  method  as  de- 
scribed by  Morand,  on  two  subjects  with  the 
utmost  care  possible,  but  not  the  smallest  benefit 
followed;  for,  after  the  subsidence  of  the  aympr 
toms  produced  by  the  operation,  the  transverse; 
section,  made  in  the  iris  by  the  edge  of  the  needle, 
reunited.  {Mem.  sur  VCEil.)  Mr.  S.  Sharp  also 
saw  a  failure  from  the  same  cause.  ( On  Opera- 
tions, chap.  29.) 

An  accident  occurred  to  Janin,  in  the  act  of 
extracting  a  cataract;  viz.  he  included  the  iris 
together  with  the  cornea,  in  Daviel's  scissors,  and! 
cut  it  perpendicularly,  and  the  division  remainedi 
permanent.  This  led  him  to  propose  a  perpendi- 
cular incision  as  the  best  expedient  for  making  an 
artificial  pupil.  His  plan  consisted  in  opening  the 
cornea,  as  is  practised  for  the  extraction  of  this 
cataract,  and  in  dividing  the  iris  perpendicularly 
with  scissors,  near  that  part  of  the  pupil  which  is 
next  to  the  nose;  for  he  affirms,  that  he  has  seen 
strabismus  result  from  making  the  section  towards 
the  external  side,  on  account  of  the  too  great  diva- 
rication of  the  optical  axes. 

Although  the  practice  of  making  an  incision: 
in  the  iris,  or  corotomia,  is  severely  disapproved' 
of  by  Beer,  who  states  that  it  admits  of  being 
practised  only  in  very  few  cases,  and  is  rendered! 
quite  unnecessary  by,  what  he  denominates,  the' 
two  other  better  plans  {Beer  b.  ii.  p.  199),  it  is  still' 
considered  by  some  men  of  experience  as  having: 
recommendations,  and  the}'  have  therefore  en- 
deavoured to  improve  it.  However,  it  will  only 
be  in  my  power  to  notice  in  this  work  a  few  of  itK 
modifications: 

That  Cheselden's  method  ought  not  to  be,  iva- 
tirely  rejected,  there  can  now  be  no  doubt.  Like 
all  other  modes  of  forming  an  artificial  papil,  it. 
certainly  does  not  merit  exclusive  preference,  In 
addition  to  the  testimony  of  Sir  W.  Adams-,  tkw 
have  that  of  Mr.  Ware,  to  prove,  that  CheselAtm'a 
operation  frequently  succeeds.  When  the  ^ipil 
had  become  closed,  after  an  unsuccessful  e.xti-aetioa 
of  the  cataract,  Mr.  Ware  in  several  instances; 
made  a  new  pupil,  agreeably  to  Cbeseldten's  modej. 
with  the  most  perfect  success.  "  The  fibres  of  the; 
iris  retracted  as  soon  as  they  were  divided,  ami 
left  the  pupil  very  nearly  of  its  natural  size.  Its 
shape  was  not  quite  round;  but  the  sight  was- iia- 
mediately  restored,  and  to  so  great  a  degree,,  as 
to  enable  the  patient,  by  the  help  of  suitable  con- 
vex glasses,  to  see  distinctly  both  near  and  distaiut 
objects,  neither  pain  nor  inflammation  being  can- 
sequent  to  the  operation.'' 

Where  there  is  a  prolapsus  of  the  iris,,  through 
a  breach  of  the  cornea,  involving  more  or  less  of 
the  pupillary  margin,  Mr.  Travers  considers 
Cheselden's  method  the  most  applicable,  viz. 
"  the  transverse  division  of  the  stretched  fibres  of 
the  iris,  and  which,  if  the  section  be  made  in  front 
of  the  membrane,  i.e.  from  before  backwards, 
admits  of  no  improvement.  The  edges  of  the  sec- 
tion instantly  recede  and  form  an  excellent  pupil." 
However,  he  afterwards  adds,  "  that  a  partial  ad- 
hesion of  the  pupillary  margin  may  be  combined 
with  a  healthy  lens.  In  this  case,  the  removal  of 
the  free  border  of  the  pupil,  drawn  by  means  of' 
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forceps,  through  an  incision  in  the  cornea,  will  be 
preferable,  on  account  of  preserving  the  trains 
])areiicy  of  the  lens,"    {Synopsis  of  the  Dis,  o/ilie 
Eye,  p.  343.) 

Professor  Maunoir,  of  Geneva,  published  a  suc- 
cessful case,  in  wliich  an  artificial  pupil  was  formed, 
and  a  caseous  cataract  extracted.  '■  I  operated 
(says  he)  on  the  right  eye  in  the  following  manner. 
The  patient  being  seated  on  a  chair,  and  having 
the  head  inclined  upon  a  cushion,  I  placed  myself 
behind  him,  and  with  the  fori-finger  of  the  left 
hand  confining  the  upper  eyelid,  wiiilst  an  assist- 
ant depressed  the  lower,  I  made  with  the  right 
hand  a  semicircular  incision  in  the  lower  and  ex- 
ternal part  of  the  cornea.  This  incision  occupied 
a  full  third  of  the  circumference  of  the  membrane. 
On  re-opening  the  eye,  the  iris  was  seen  projecting 
a  little  from  the  wound  in  tlie  cornea.  I  replaced 
it  with  the  blunt  point  of  my  scissors.  Intro- 
ducing the  two  blades  closed  into  the  anterior 
chamber,  and  then  opening  them,  I  caused  the 
pointed  blade  to  penetrate  the  iris,  leaving  the 
blunt  blade  between  that  membrane  and  the  cor- 
nea; then  closing  the  scissors,  a  perpendicular 
incision  of  the  iris  resulted,  describing  a  little 
more  than  half  the  chord  of  an  arc  of  two-fifths  of 
the  circumference  of  the  iris,  traced  on  the  side  of 
the  temple.  The  first  incision  not  having  occa- 
sioned the  formation  of  a  pupil  of  the  necessary 
size,  I  introduced  the  scissors  into  the  iris,  a  second 
time  a  little  obliquely,  and  immediately  the  pupil 
appeared  of  a  satisfactory  form  and  size,  but  ex- 
hibiting the  crystalline  entirely  opaque.  Thesecond 
stroke  of  the  scissors  had  divided  the  capsula;  I 
therefore  introduced  the  small  curette,  in  order  to 
endeavour  to  destroy  what  adiiered  of  the  crystal- 
line to  the  shrunk  and  contracted  circumference 
of  the  old  pupil.  This  attempt  did  not  succeed. 
Lastly,  I  effected  a  passage  of  a  portion  of  the 
opaque  lens,  by  means  of  a  slight  pressure  with  a 
large  scoop,  exercised  on  the  lower  part  of  the 
globe  of  the  eye.  The  crystalline,  which  was  of  a 
cheesy  consistence,  came  out  with  the  greatest 
ease,  and  though  it  was  not  entirely  removed,  yet 
a  sufficient  quantity  was  discharged  to  leave  the 
artificial  pupil  of  a  most  perfect  black.  This  new 
pupil  was  on  the  side  of  the  temple;  and  at  tiie 
exterior  and  lower  part  of  the  iris."  (See  il/e(/. 
Chir.  Trans,  vol.  vii.  p.  ?Mb,  et  seq.)  In  tliis 
communication  are  also  two  other  cases,  in  which 
Maunoir  operated  with  success,  though  they  were 
complicated  with  cataracts,  and  adhesions  of  the 
lens  to  the  iris.  In  some  remarks,  annexed  by 
Scarpa  to  the  preceding  account,  the  latter  ex- 
presses his  opinion,  that  it  is  not  necessary  to  be 
scrupulous,  whether  the  crystalline  be  partly,  or 
entirely  opaque,  whenever  the  capsule  is  opaque, 
and  adheres  to  the  iris,  behind  the  edge  of  the  in- 
terior and  inclosed  pupil. 

Amongst  other  late  opinions,  professed  by 
Scarpa,  we  find  the  following :  that  no  instru- 
ment is  so  proper  as  the  scissors  for  making  an 
incision  in  the  iris;  that,  when  the  case  is  not  com- 
plicated by  cataract,  a  very  small  wound  in  the 
cornea  is  sufficient;  that  the  formation  of  a  triangu- 
lar edge  in  the  iris,  by  means  of  a  double  incision 
with  the  scissors,  is  the  mo.st  easy  and  least  painful 
of  all  the  methods  hitherto  proposed  for  obtaining 
^ptrmanant  artificial  pupil;  and  lastly,  that  specks 
of  the  cornea  present  no  obstiiclc,  because  the  ar- 
tificial pupil  may  be  made  opposite  the  transparent 


part  of  that  membrane.    {Med.  Chir.  Trans,  vol. 
vii.  p.  320,  3-21.) 

As  I  have  already  noticed,  the  contraction  of 
the  natural  pupil  is  sometimes  occasioned  by  the 
iris  being  stretched  towards  some  point  of  the 
cornea,  to  which  it  is  adherent.    This  state,  as 
Scarpa  observes,  is  most  frequently  accompanied 
with  partial  opacity  of  the  cornea,  around  the  ad- 
hesion, or  prolapsus  of  the  iris,  as  well  as  with 
opacity  of  the  lens  and  its  capsule.    At  other 
times,  however,  these  internal  parts  preserve  their 
natural  transparency,  notwithstanding  the  deviation 
of  the  natural  pupil.    In  the  latter  case,  the  pupil, 
though  removed  from  its  situation,  is  not  in  reality 
obliterated,  but  merely  very  inuch  contracted,  and 
incapable  of  admitting  the  q\iantity  of  li;^lit  neces- 
sary for  vision,  especially  if  tlie  opposite  part  of 
the  cornea  be  slightly  opaque.    In  such  an  ex- 
ample Scarpa  recommends  making  a  small  incision 
in  the  cornea  at  the  most  commodious  part,  when 
with  Maunoir's  scissors  closed,  and  constructed 
with  little  buttons  at  the  ends  of  both  the  blades, 
an  endeavour  is  to  be  made  to  break  the  adhesion 
e.xisting  between  the  iris  and  the  cornea.    If  this 
can  be  effected,  the  natural  pupil  generally  re- 
covers its  former  situation  and  size;  but,  if  the 
adhesion  he  very  firm,  Scarpa  introduces  one  of 
the  blades  within  the  contracted  pupil,  behind  the 
posterior  surface  of  the  iris,  until  the  other  blade 
has  reached  the  confines  of  the  cornea  with  the 
sclerotica.    The  iris  is  then  to  be  divided  in  the 
form  of  the  letter  V,  without  at  all  injuring  the 
capsule  or  lens,  both  of  which  are  transparent. 
{On  Diseases  of  the  Eyes,  p.  384,  ed.  2,  transl.  by 
Briggs.)    When,  after  extraction  of  the  cataract, 
the  pupil  has  been  dragged  down  in  this  manner 
by  adhesion  to  the  lower  third  of  the  cornea,  the 
upper  two-thirds  of  which  are  transparent,  Dr  . 
Monteath,  of  Glasgow,  has  succeeded  five  times 
in  forming  an  artificial  pupil,  and  restoring  vision 
by  making  a  small  opening  in  the  upper  and  outer 
part  of  the  edge  of  the  cornea,  capable  of  admit- 
ing  Maunoir's  eye-scissors,  with  which  the  over- 
stretched fibres  of  the  iris  are  to  be  cut  across  by 
one  simple  incision,  three  lines  in  length.  The  cut 
edges  instantly  recede,  and  leave  an  oval  pupil 
of  sufficient  size.    (See  Weller''s  Manual,  vol.  ii. 
p.  70.)    In  the  cases  above  specified  by  Scarpa, 
Sir  Wm.  Adams,  instead  of  performing  corotoraia, 
endeavours  to  separate  the  iris  from  the  cornea, 
and  then  to  alter  the  position  of  the  pupil  by  draw- 
ing it  towards  that  part  of  the  cornea  which  has 
remained  transparent.    For  this  purpose,  he  punc- 
tures the  cornea  about  one  line  in  front  of  the  iris, 
separates  the  adhesion,  and  then  makes  the  disen- 
gaged portion  of  the  iris  protrude  through  the  punc- 
ture, and  leaves  it  there,  even  using  tiie  forceps,  if 
necessary,  for  drawing  it  out  as  far  as  is  deemed 
necessary  for  its  being  securely  fixed.  This  method 
is  disapproved  of  by  Scarpa,  because  a  second  pro- 
lapsus of  the  iris  in  the  same  eye  appears  to  him 
a  very  serious  disease,  and  rather  calculated  to  in- 
crease the  opacity  of  the  cornea,  and  ftugment  the 
contraction  of  the  pupil,  than  afford  relief. 

According  to  Beer,  the  excision  of  a  portion  of 
the  iris,  aonctomia,  is  particularly  indicated  in  nit 
cases  in  which  there  is  a  sound  transparent  lens, 
as  in  many  examples  of  synechia  anterior,  conceal- 
ment of  the  natural  pupil  by  a  ee.itml  opacity  ot 
the  corne.a,  &c.  Beer  admits,  however,  as  an  ex- 
ception, tho  instances  in  which  the  transparent 
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portion  of  the  cornea  is  so  small  that  no  opening 
c;iu  be  made  in  it  with  the  knife,  large  enougli  to 
peiniit  the  iiis  to  be  taken  iiold  of  with  a  small 
hook  or  forceps,  and  a  piece  of  it  cut  out  above  the 
ciliary  processes.  b.ii.  p.200.)  The  reason 

here  given  does  not  appear  to  me  very  strong,  be- 
cause it  may  be  asked,  why  not  acquire  more  roimi 
by  cutting  a  portion  of  the  opaque  part  of  the 
cornea?  Weller  assigns  a  better  reason  against 
coiectomia,  viz.  when  he  refers  to  the  risk  of  a 
sufficient  piece  of  the  cornea  not  being  left  trans- 
parent, opposite  the  new  pupil,  after  the  cicatrisa- 
tion of  that  membrane.  (Vol.  ii.  p.  65.)  Beer  fur- 
ther states  that  coiectomia  may  be  performed,  in 
cases  of  atresia  iridis  consequent  to  the  operation 
of  extracting  the  cataract,  when  the  surgeon  is 
certain  that  no  coagulating  lymph,  effused  during 
the  previous  inflammation  in  the  posterior  cham- 
ber, reaches  above  the  lesser  circle  of  the  uvea,  or 
is  conjoined  with  opacity  of  the  remaining  cap- 
sule of  the  lens.  The  first  state  may  be  learned 
from  the  singular  colour  and  form  of  the  greater 
ring  of  the  iris;  the  second,  from  the  very  indis- 
tinct manner  in  which  the  patient  is  sensible  of 
the  different  degrees  of  light,   {Beer,  b.  ii.  p.  200.) 

The  excision  of  a  piece  of  the  iris,  says  Beer,  re- 
quires the  prelimin.-iry  formation  of  a  flap  in  the 
cornea,  one  line  in  length,  with  the  cataract- knife, 
and  as  close  as  possible  to  the  sclerotica,  so  that 
no  subsequent  opaque  cicatrix  may  interfere  with 
the  success  of  the  operation.    The  second  part  of 
the  business,  viz.  the  excision  of  a  piece  of  the  iris, 
must  be  done  in  three  ways,  accordiilg  to  circum- 
stances: 1.  The  iris  may  not  be  any  where  adherent 
to  the  cornea,  in  which  case,  after  an  opening  has 
been  made  in  the  latter  membrane,  the  iris  is  pro- 
pelled out  between  the  edges  of  the  wound  by  the 
aqueous  humour,  yet  left  in  the  posterior  chamber, 
which  opportunity  the  surgeon  must  immediately 
avail  himself  of  for  taking  hold  of  the  projecting 
piece  of  the  iris  with  a  very  fine  hook,  and  cutting 
it  off  with  Daviel's  scissors;  the  remainder  of  the  iris 
is  instantly  retracted  behind  the  cornea,  and  a  well- 
formed  pupil  is  immediately  seen,    2.  Only  the 
part  of  the  edge  of  the  pupil  may  remain  not  ad- 
herent to  and  drawn  towards  the  cornea,  where  it 
is  intended  to  form  the  artificial  pupil  ;  a  state 
best  ascertained  by  a  lateral  inspection  of  the  eye. 
In  this  case,  after  opening  the  cornea,  Beer  says, 
the  operator  is  directly  to  introduce  a  small  hook 
between  the  iris  and  cornea,  so  as  not  to  injure 
either  of  these  parts  with  its  point,  and  he  is  then, 
with  the  instrument  directed  obliquely,  to  get  hold 
of  the  pupillary  edge  of  the  iris,  and,  while  the  iris 
is  drawn  out  between  the  edges  of  the  incision,  the 
projecting  piece  is  to  be  cut  off  with  Daviel's  scis- 
sors.   Thus,  the  natural  pupil  is  to  be  extended 
behind  the  tiansparent  part  of  the  (wrnea,  towards 
the  edge  of  this  membrane.     3.  Tlie  pupillary 
edge  of  the  iris  may  be  adherent  to  the  cornea 
exactly  in  the  situation  where  the  artificial  pupil 
is  to  be  formed  :  in  this  case.  Beer  directs  the  ins 
to  be  taken  hold  of  at  its  greater  circle  with  the 
hook,  or  (if  this  should  tear  its  way  out)  with  a 
pair  of  fine-pointed  forceps  with  teeth,  drawn  out 
between  the  edges  of  the  wound,  and  the  point  ol 
the  cone,  thus  produced,  cut  off  somewhat  within 
the  edges  of  the  wound,  as  drawing  the  iris  further 
out  misjht  tear  it,  and  have  u  prejudicial  effect.  In 
all  these  cases,  siiys  B<  er,  the  uiidiseased  lens  and 
its  capsule  will  not  be  injured,  if  the  patient  keep 


tolerably  steady,  and  the  operator  have  already 
acquired  dexterity  in  the  extraction  of  the  cataract. 
Wlien  coiectomia  is  to  be  performed  for  a  closure 
of  the  pupil,  consequent  to  extraction  of  the  cata- 
ract, Beer  particularly  recommends  the  forceps  to 
be  used,  though  he  adds  that  such  operation  is  ap- 
plicable only  when  the  remaining  capsule  has  not 
been  spoiled  by  inflammation,  and  the  quantity  of 
lymph  in  the  posterior  chamber  is  not  so  great  as  to 
reach  above  the  lesser  circle  of  tlie  uvea. 

The  only  other  species  of  coiectomia  which  I 
deem  it  necessary  to  notice,  is  what  was  proposed 
in  the  year  1811,  by  the  late  Mr.  Gibson,  of  Man- 
chester. It  is  described  as  follows:  "  The  first  step 
of  the  operation  is  to  secure  the  eyelids,  as  in  the 
operation  lor  extracting  a  cataract.  A  puncture  i8_ 
then  to  be  made  in  the  cornea,  with  a  broad  cornea 
knife,  within  a  line  of  the  sclerotica,  to  the  extent 
of  about  three  lines.  All  pressure  is  now  to  be 
removed  from  the  eye-ball,  and  the  cornea  knife 
gently  withdrawn.  The  consequence  of  this  is, 
that  a  portion  of  the  aqueous  humour  escapes,  and 
the  iris  falls  into  contact  with  the  opening  in  the 
cornea,  and  closes  it  like  a  valve,  A  slight  pres- 
sure must  now  be  made  upon  the  superior  and 
nasal  part  of  the  eyeball,  with  the  fore  and  middle 
finger  of  the  left  hand,  till  at  length  by  an  occa- 
sional and  gentle  increase  of  the  pressure,  or  by 
varying  its  direction,  the  iris  gradually  protrudes, 
so  as  to  present  a  bag  of  the  size  of  a  large  pin's 
head.  This  protruded  portion  must  be  cut  off 
with  a  pair  of  fine  curved  scissors,  and  all  pressure 
at  the  same  time  removed;  the  iris  will  then  re- 
cede within  the  eye,  and  the  portion .  wliich  has 
been  removed  will  leave  an  artificial  pupil  more 
or  less  circular."  (Gibson  on  Artificial  Pupil,  <^o. 
Lond.  1811.)  Such  was  this  surgeon's  mode 
of  operating,  when  the  closure  of  the  pupil  was 
attended  with  central  opacity  of  the  cornea,  un- 
combined  with  adhesions.  The  effect  of  a  slight 
adhesion  of  the  inner  border  of  the  iris  to  the  cor- 
nea, will  be  to  prevent  the  protrusion  of  the  first 
of  these  membranes  through  the  puncture  in  the 
cornea,  which  protrusion  so  much  facilitates  the 
operation.  In  this  c.ise,  a  portion  which  does 
not  adhere,  must  be  drawn  out  with  a  small  hook, 
and  then  removed.  Sometimes  the  adhesion  may 
be  separated  at  the  time  of  making  the  puncture, 
and  then  the  iris  will  protrude.  When  the  whole, 
or  greater  part  of  the  inner  border  of  the  iris,  is 
involved  in  adhesions  to  the  cornea,  these  must  be 
separated  with  the  cornea-knife,  after  making  the 
puncture,  and  the  iris  may  then  either  be  drawn 
out  with  the  hook,  or  a  portion  of  it  be  removed 
by  means  of  very  minute  scissors.  In  every  case, 
however,  the  removal  of  a  portion  is  essential  to 
success, 

Coiedialysis,  or  the  mode  of  forming  an  artifi- 
cial pupil  by  detaching  a  portion  of  the  iris  from 
the  ciliary  ligament  is  said  to  have  been  devised 
by  Ad.  Schmidt  and  Scarpa  about  the  same  time, 
and  has  been  variously  niodilied  by  Reisinger, 
Langenbeck,  Himly,  Giaefe,  and  others.  {Wel- 
lev  on  Diseases  of  the  Eye,  vol.  ii.  p.  G5.)  Accord- 
ing to  Beer,  this  plan  of  operating  is  indicated 
when  the  cornea  is  everywhere  incurably  opaque, 
excepting  so  small  a  part  of  it  that  it  could  not 
well  be  opened  for  the  excision  of  a  portion  of  the 
iris.    {Deer,  b.  ii.  p.  203.) 

The  leelile  union  of  the  iris  with  the  ciliary 
ligament,  and,  consequently,  the  greater  facility 
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of  detaching  its  edge  from  that  ligament,  with 
which  it  is  connected,  than  of  lacerating  its  body, 
induced  Scarpa  to  try  a  new  method  of  forming 
an  artificial  pupil  when  the  natural  one  had  become 
too  much  contracted,  or  quite  obliterated  after  the 
extraction,  or  depression  of  the  cataract.  Hismethod 
of  operating  consists  in  detaching,  by  means  of  a 
oouching-needle,  a  certain  extent  of  the  circumfer- 
ence of  the  iris  from  the  ciliary  ligament,  without 
dividing  the  cornea.  The  attempt  met  with  suc- 
cess. 

This  separation  of  the  iris  from  the  ciliary  liga- 
ment invariably  occasions  an  extravasation  of 
blood  which  always  renders  the  aqueous  humour 
more  or  less  turbid;  but  the  turbidness  is  after- 
wards absorbed,  and  the  eye  recovers  its  original 
transparency. 

The  celebrated  Ad.  Schmidt  performed  core- 
dialj'sjs  with  a  lancet-pointed  curved  needle,  which 
was  introduced,  through  the  sclerotica,  into  the 
posterior  chamber,  with  its  concavity  towards  the 
uvea. 

With  the  view  of  removing  all  risk  of  the  new 
opening  becoming  closed  again,  Reisinger  forms 
an  artificial  pupil  by  making  a  small  incision  in 
the  cornea,  and  introducing  a  minute  double  hook, 
which  opens  and  shuts  like  a  pair  of  forceps. 
After  passing  the  hook  closed  into  the  anterior 
chamber,  as  far  as  the  greater  circle  of  the  iris,  he 
turns  the  points  of  both  the  small  hooks  towards 
this  membrane,  then  opens  the  instrument  a  little, 
and  hooks  hold  of  the  iris,  which  is  to  be  separated 
from  the  ciliary  ligament,  when  the  instrument  is 
to  be  shut  again,  and  the  part  of  the  iris,  taken 
hold  of,  drawn  a  little  through  the  opening  of 
the  cornea,  where  it  adheres,  and  cannot  recede 
again  towards  the  ciliary  ligament.  (See  Davstel- 
lung  eincs  neuen  Verfalirens  die  Masldarmjistel  zii 
tuiierbindeu,  uiid  einer  lekliteri  und  sicheni  Metliode 
Kunsllklte  Pupillen  bildeii.  12mo.  Augsburg, 
1816.) 

Langenbeck  is  the  inventor  of  an  instrument 
for  the  formation  of  an  artificial  pupil;  it  is  a 
silver  tube,  to  one  end  of  which  is  attached  a  very 
small  gold  one,  containing  a  minute  hook,  capable 
of  being  moved  backwards  and  forwards,  to  the 
extent  of  only  two  lines,  by  means  of  a  spring  in 
the  silver  tube.  (See  G.  F.  Gullirie  on  Artificial 
Pupil,  p.  63,  &c.  8vo.  Lond.  1819  ;  also  Langen- 
heck's  Neuo  ZJi'W.  b.  i.  pp.  1,  454,  and  676,  8vo. 
Himover,  1817—19,  and  h.  ii.  pp.  13  and  106, 
u-here  he  answers  some  ohjeotions  made  lo  his  instru- 
ment hj  SMagi7iliveil.)  Doubtless,  one  cause  of 
the  failure  of  many  operations  for  artificial  pupil  is 
one,  to  which  Mr.  Guthrie  has  adverted,  viz.  the 
omission  to  keep  down  the  subsequent  inflamma- 
tion of  the  iris  and  adjacent  textures  by  the  timely 
employment  of  the  lancet,  and  other  antiphlogistic 
measures.  On  this  subject,  however,  I  need  not 
here  dwell,  as  the  proper  treatment  is  already  de- 
scribed in  that  part  of  the  article  Ikis,  which 
refers  to  iritis.  For  literature  on  PupilJ  see 
also  article  luis. 

PUS  (from  TTVov,  matter).  The  fluid  formed 
by  the  process  of  suppuration.    (.See  Suppuka- 

TION.) 

[P  YiEMI  A.  Several  diseases  have  been  grouped 
together  and  described  under  the  name  of  Pyajmia, 
wliich  although  different  in  their  origin,  have  a 
common  tendency  sooner  or  later  to  produce  ab- 
scesses in  different  parts  of  the  body.    These  dis- 


eases must  always  have  existed,  but  it  is  only  of  late 
years  that  their  true  pathology  has  been  under- 
stood. Formerly  they  were  described  under  the 
names  of  Irritative,  Sympathetic, Hectic,  Typhoid, 
or  Surgical  Fever.  Even  in  the  present  day  it  is 
probable  that  some  of  these  affections,  differing  ma- 
terially in  their  origin,  but  producing  the  same 
kind  of  symptoms,  are  described  as  identical,  and 
that  they  will  only  be  distinguished  as  separate 
diseases  when  the  labours  of  pathologists  have 
added  the  finishing  touches  to  the  work  that  has 
been  commenced  and  continued  with  so  much  pro- 
mise during  the  present  century.  The  common 
symptom  which  unites  all  these  diseases  together 
is  the  tendency  to  form  multiple  abscesses  in  dif- 
ferent parts  of  the  body.  These  abscesses  are 
formed  generally  by  the  same  series  of  actions 
which  produce  ordinary  abscesses,  but  sometimes 
the  pus  is  deposited  so  quickly,  and  with  so  little 
local  elaboration,  that  it  would  appear  to  have  been 
almost  ready  formed  in  the  blood.  In  some  cases 
no  local  abscesses  are  formed,  but  the  secondary 
actions  are  of  such  a  nature  that  they  evi- 
dently wo\ild  have  formed  had  the  patient  lived 
long  enough.  In  such  instances  the  mass  of  blood 
is  contaminated  to  that  degree  that  death  ensues 
before  there  is  time  for  the  abscesses  to  develop. 

When  any  morbid  matter  passes  into  the  veins 
there  is  but  one  means  by  which  it  can  be  pre- 
vented from  entering  the  general  circulation,  and 
that  is  by  the  obstruction  of  the  vessels  in  which 
it  is  contained.  The  means  adopted  by  nature  in 
order  to  produce  this  obstruction  is,  under  ordinary 
circumstance?,  the  coagulation  of  the  blood.  In 
the  absorbent  system  of  vessels,  morbid  matters 
are  arrested  in  their  course  towards  the  circula- 
tion in  a  different  wa)'.  Every  absorbent  vessel 
conveys  its  contents  in  the  first  instance  to  a  lym- 
phatic gland,  where  the  fluid  undergoes  a  kind  of 
digestion,  which  fits  it  for  being  received  into  the 
blood,  or  when  such  a  conversion  is  found  impos- 
sible, the  morbid_matter  is  expelled  from  the  sys- 
tem by  suppuration.  When  inflammation  of  a 
lymphatic  vessel  has  arisen — be  it  a  simple  or  a 
specific  inflammation — the  diseased  action  always 
pursues  a  course  towards  the  glaad,  or  towards  the 
group  of  glands  "  first  in  order,"  and  there  it  gene- 
rally terminates;  those  "second  in  order"  very 
rarely  indeed  being  aftected.  When  symptoms  of 
pysemia  ensue  in  such  cases,  it  seems  probable,  that 
some  of  the  same  morbid  materials  that  caused  the 
disease  of  the  lymphatics  have  gained  an  entrance 
into  the  veins  directly,  and  not  through  the  inter- 
mediate channel  of  the  lymphatics.  It  is  only  in 
very  rare  instances  indeed  that  the  infection  of  the 
blood  arises  from  a  diseased  gland  by  the  passage 
of  matters  along  the  efterent  lymph  tubes. 

The  number  of  vitiated  fluids  which  may  traverse 
the  veins  without  leaving  any  trace  of  their  course, 
is  probably  great;  but  there  are  some  wliich  leave 
evident  indications  of  their  passage  towards  the 
general  circulation.  With  the  latter  class  we  are 
principally  concerned  in  relation  to  pytemia.  The 
blood  may  become  poisoned  by  iU  exposure  to  the 
action  of  any  of  the  products  generated  by  decom- 
posing or  putrid  animal  substances;  and  many  of 
the  serious  and  grave  results  described  m  this 
essay,  are  produced  in  consequence  of  the  intro- 
duction of  septic  and  ichorous  matter  from  the  raw 
surfaces  of  wounds.  Now,  whatever  may  be  the 
exact  nature  of  this  septic  matter,  Us  production 


^"lils  a  verj-  frequent,  although  hy  no  means  a 
:  ■cessary,  connection  with  tlu:  snppiinuive  process, 
i  lie  nature  ami  composition  of  pus,  and  the  chenii- 
il  clianges  to  which  it  is  liable,  have,  therefore, 
naturally  attracted  a  good  deal  of  attention.  Tlie 
composition  of  pus  seems  to  vary  wiih  the  locality 
in  which,  and  with  the  circinnstances  under  w-hich, 
it  is  formed.  Thus,  the  pus  of  a  chronic  abscess 
appears  to  decompose  more  rapidly,  and  to  generate 
sulphuretted  hydrogen  nnich  more  quickly,  after 
e.xposiu'e  to  air,  than  that  of  an  acute  ab.scess.  Pus 
is  not  a  simple  fluid,  but  the  reverse.  It  contains 
a  large  amount  of  organic  matter  of  different  kinds, 
and  it  is,  therefore,  unstable  in  composition,  and 
liable  to  undergo  putrefactive  and  other  changes. 
When  it  decomposes,  very  various  and  diffusible 
bodies  ma\'  be  generated,  such  as  ammonia,  gas 
products,  leucine  and  tyrosine,  with  acids  of  the 
butyric  group,  &c.  Pus  maj'  also  undergo  an  acid 
or  alkaline  fermentation.  The  former  is  rare,  but 
when  it  does  occur,  volatile  and  fatty  acids  are 
developed.  Vide  Aitken's  Science  and  Practice 
of  Medicine,  vol.  ii.  p.  8C2,  Snd  Edition. 

The  author  has  ascertained  from  some  experi- 
ments that  butyric  acid  will  readily  induce  a  coagu- 
lation of  the  blood ;  but  the  cause  of  the  local 
clottini;  in  veins  about  wounds  cannot  be  the  same 
in  all  cases.  It  will  be  shown  hereafter  that  very 
different  degrees  of  severit\'  and  danger  exist  in 
different  cases.  It  may  with  reason  be  suspected 
that  the  cause  of  pyremial  and  septic  diseases  are 
due  to  the  generation  and  absorption  of  some  one  or 
more  peculiar  organic  poisons,  rather  than  to  the 
introduction  into  the  bloud  of  some  product  arising 
out  of  the  ordinary  decomposition  of  pus  or  other 
animal  fluids;  and  that,  when  the  poison  is  intro- 
duced into  the  system,  the  subsequent  phenomena 
may  then  depend  upon  the  presence  or  absence  of 
a  fit  nidus  or  pabulum  in  the  blood.  And  the  ex- 
periments of  Professor  Panum  on  putrid  infection 
would  indicate  that  there  exists  a  fixed,  non-vola- 
tile, putrid  poison,  of  a  peculiarly  indestructible 
character,  which  resembles,  in  the  intensity  of  its 
action,  the  poison  of  serpents,  curare,  and  vegetable 
alkaloids,  and  differs  from  all  ferments  by  retain- 
ing its  power  after  boiling  and  treatment  with 
alcohol. 

The  results  obtained  by  experimental  investi- 
gation have  been  very  contradictory  however. 
'J'liis  has  probably  arisen  from  several  distinct  but 
aillied  diseases  having  been  embraced  within  the 
term  pyaimia,  and  attempts  have  been  therefore 
made  to  seek  out  a  cause  common  to  them  all,  in 
the  way  of  isolating  a  special  agent.  It  does  not 
come  within  the  scope  of  the  present  article  to 
enumerate  all  the  results  of  recent  investigations, 
even  were  this  possible;  but  we  must  refer  the 
reader  to  the  labours  of  I'rofessnr  Weber,  of  Bomi, 
and  to  those  of  Ur.  Polli,  of  Milan.  The  former, 
in  order  to  study  the  effects  of  putrid  animal 
matters  introduced  into  the  blond,  endeavoured  to 
eliminate,  by  filtration  of  the  corrupted  blood,  all 
the  solid  matters  that  it  might  contain,  so  as  not 
to  confound  the  effects  of  a  septicajmia  with  those 
of  embolism  and  obstructed  vessels.  He  was 
enabled  to  produce  fever  with  rigor?,  sopor,  &c., 
b}'  the  injection  of  filtered  putrid  blood,  and  he 
ri'ciignised  the  signs  of  gastro-enteritis,  hicniorrhagic 
<ffiisi(jns  into  the  mucous  membranes,  &c.,  upon 
post-mortem  examination,  liy  this  plan  he  has 
demonstrated  that,  without  any  meclianical  ciuises 
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produced  by  embolism,  the  introduction  of  septic 
materials  produced  characteristic  affections. 

The  effect  of  injected  solution  of  sulphuretted 
liydrogen  was  quite  the  same  as  that  of  the  putrid 
fluids  themselves,  viz.,  profuse  diarrhoeal  evacua- 
tions, croupy  inflammations  of  the  bowels,  con. 
gestions  of  the  lungs,  liver,  spleen,  and  kidneys, 
fever,  irritation  of  the  spine,  and  opisthotonos. 
In  some  cases  the  symptoms  were  quite  choleraic, 
with  decided  lowering  of  the  temperature  of  tiie 
body.  The  blood  corpuscles  were  much  contracted 
and  wrinkled  ;  the  blood  became  dark,  and  co- 
agulrited  slowly. 

Sulphide  of  ammonium  acted  in  the  same  way, 
but  less  pnwerfuUj-.  On  the  other  hand,  butyric 
acid  produced  nervous  phenomena,  viz.,  somno- 
lence, convulsions,  paralysis,  tetaims,  and  death. 
Dr.  Polli,  as  the  result  of  his  laborious  investiga- 
tions of  the  subject  of  septicaamia  and  its  allies, 
has  constructed  a  theory,  by  which  he  holds  that 
we  must  regard  a  true  fermentation  of  the  blood 
in  the  living  animal,  produced  by  the  action  of 
special  fer?nents  or  catalytic  agents,  including  such 
living  organisms  as  bacteria  and  \ibriones, as  alike 
the  exponent  of  this  class  of  diseases  and  tlie 
source  from  which  all  our  indichtions  of  treatment 
should  be  drawn. 

Pathology. — The  morbid  agents  which  leave 
distinct  traces  of  their  passage  or  presence  in  the 
blood-vessels  may  be  practically  divided  into 
three  classes.  1.  Those  which  on  admixture  with 
the  blood  determine  its  coagulation  either  in  an 
injured  part  or  in  some  distant  capillaries.  2. 
Those  which  have  a  tendency  to  cause  the  fibrin 
(in  combination  with  albumen)  to  separate  from 
the  other  elements  of  the  blood,  and  to  deposit 
itself  in  some  part  of  the  circulating  system.  3. 
Those  which  upon  admixture  with  the  blood 
produce  its  decomposition. 

J.  Coagulation  of  tile  blood  in  a  vein  may  be 
either  a  primary  or  secondary  affection;  it  may  be 
either  the  cause  or  effect  of  the  inflammation  of 
the  coats  of  the  vein.  In  the  one  case  the  coagu- 
lation is  determined  by  a  diseased  condition  of 
the  blood,  quite  independent  of  the  vessels  in 
which  it  is  contained;  in  the  other,  it  is  produced 
by  some  impression  conveyed  through  the  coats  of 
the  vessels.  Practically,  however,  these  two  classes 
of  cases  are  not  easily  distinguished,  for  it  is  im- 
possilile  in  any  individual  case  to  say  how  far  the 
blood  in  a  vein  may  have  become  directly  in- 
fluenced by  the  contents  of  the  vusa  vasorum  which 
are  poured  into  it.  The  blood  fr mi  the  inflamed 
cellular  coat  may  in  this  way  be  directly  conveyed 
to  the  interior  of  the  vein,  and  thus  be  a  means 
by  which  the  impression  is  produced  which  causes 
the  coaguLition  of  the  blood  in  the  interior  of  the 
affected  vessel ;  or,  on  the  other  hand,  should  the 
coiiguliim  he  first  formed,  the  obstruction  of  these 
minute  vessels  may  be  the  means  of  producing  the 
characteristic  congestion  of  the  venous  coats.  It 
is  evident,  then,  that  the  vein  and  its  contents 
may  tict  and  react  upon  each  other.  A  desciiption 
of  the  diseased  actimis  in  one  will,  therefore,  ne- 
cessarily involve  a  consideration  of  the  morbid 
ciuiditions  of  the  other;  and  althougli  for  con 
venienco  these  may  be  described  separately,  yet 
iniist  they  lie  considered  as  often  occurring  simnl- 
tanonusly  in  practice.  The  gravity  of  the  symp- 
toms will  depend  upon  the  nature  of  the  matters 
conveyed  from  liie  diseased  part,  into  the  circuhi- 
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tion.  The  local  symptoms  need  therefore  bear 
110  direct  proportion  to  the  constitutional  alYec- 
tion. 

The  purely  mechanical  view  of  accounting  for  all 
secondary  obstructions  appears  most  iniperfoct. 
In  the  skin  we  ma)',  indeed,  observe  the  process 
by  which  these  secondary  congestions  are  formed. 
A  circular  patch  will  assume  a  livid  hue,  and  every 
point  will  be  equally  affected.  The  blood  in  each 
capill.nry  branch  will  become  stagnant,  while  the 
surrounding  skin  will  retain  its  natural  appear- 
ance. It  is  quite  unreasonable  to  suppose  that 
all  the  vessels  in  the  affected  portions  of  skin 
should  be  obstructed  by  minute  portions  of  the 
original  clot,  and  that  none  of  these  should  have 
passed  into  the  unaffected  parts  of  the  skin.  Such 
an  action  can  only  be  accounted  for  by  the  coagu- 
lation of  the  blood  in  the  part. 

All  the  changes  which  take  place  in  inflamma- 
tion of  one  of  the  larger  veins  may  take  place  in 
the  secondary  affections.    The  coagulura  may  be 
dissolved  in  the  smaller  as  in  the  larger  veins,  and 
(together  with  any  extraneous  matter  that  it  may 
contain)  may  be  removed  to  some  other  part  of  the 
body,  or,  the  coagulum  remaining,  it  may  lose  its 
colouring  m.atter,  undergo  a  fatty  or  pigmental 
degeneration,  or  it  may  shrink  and  acquire  the 
character  of  a  fibrillated  tissue,  and  become  part  of 
the  organised  structure  of  the  body.    Should  the 
coagulum  consist  of  irritating  fluids  in  conjunction 
■with  the  blood,  inflammation  will  be  set  up  in  the 
immediate  neighbourhood  of  the  obstructed  vessels. 
Lymph  will  be  deposited,  and  will  add  to  the  in- 
duration which  previously  existed,  and  the  circu- 
lation through    the   part  will  be  still  further 
obstructed.    At  this  stage  of  the  disease  it  is  not 
at  all  uncommon  for  portions  of  the  affected  part 
to  mortify  ;  when  the  skin  is  aft'ected  this  is  pro- 
bably the  most  frequent  termination.     In  the 
lungs,  which  are  supplied  with  blood  from  both 
sides  of  the  heart,  mortification  is  seldom  ob- 
served, and  in  the  spleen  and  liver  it  scarcely  ever 
t;ike3  place,  but  the  structure  of  these  organs 
becomes  broken  down  in  a  manner  which  much 
more  resembles  the  effects  of  decomposition  or 
softening  than  of  inflammation. 

Should  the  part  not  pass  into  a  state  of  mortifi- 
cation, then,  the  following  changes  generally 
occur  :  the  centre  of  the  indurated  mass  becomes 
softened,  and  converted 'into  puriform  fluid.  This 
fluid  is  often  of  a  dirtv-brown  colour,  as  though 
some  blood  or  small  portion  of  the  organ  had  de- 
composed in  it.  It  is  not  coutamed,  like  an 
abscess,  in  a  distinct  cyst,  but  is  surrounded  by 
the  purple  induration,  caused  by  the  effused  lymph 
mixed  with  the  stagnant  blood.  By  degrees  all 
the  affected  portions  lose  their  consistency  and 
become  broken  down.  Tlie  softening  takes  place 
from  the  centre  towards  the  circumference  of  each 
discoloured  spot,  till  they  become  converted  into  so 
many  distinct  abscesses. 

•2.  The  admixture  of  diseased  secretions  with 
the  blood,  instead  of  inducing  coagulations,  may 
give  to  the  blood  a  tendency  to  separate  into  its 
different  elements.  Fibrin  in  combination  witli 
albumen  will  then  be  dcpo  ited  in  some  part  of 
the  vascular  system,  where  it  may  become  united 
to  adjacent  parts,  or  the  portions  of  librin  so  de- 
poRitid  may  undergo  furliier  changes  which  bear 
some  rcsenlblance  to  ordinary  suppuration. 

3.  Decomposition   of  blood  in   living  vessels. 
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There  can  be  no  doubt  that  the  blood  is  veritably 
poisoned  by  the  introduction  of  putrid  matters,  and 
that  death  in  pyjemia  more  often  results  from 
this  condition  tiiaii  from  any  local  effects.  The 
symptoms,  which  follow  the  injection  of  putrid  fluids 
are  altogether  more  severe,  rapid,  and  diffused 
than  those  which  follow  the  injection  of  fluids  con- 
taining solid  particles.    The  phenomena  of  coagu- 


lation and  embolism  may  be  present  or  not ;  but 
the  blood  is  so  vitiated  that  it  is  no  longer  fitted 
for  the  nutrition  of  the  tissues,  and  the  interchanges 
which  should  take  place  between  these  no  longer 
occur,  and  the  circulation  through  the  capillaries 
may  consequently  become  arrested. 

Decomposition  may  take  place  while  the  blond 
is  yet  in  the  living  body.  If  once  commenced  it 
may  rapidly  be  communicated  either  b)'  contact  or 
by  the  removal  of  the  decomposing  blood,  either 
in  a  fluid  or  semi-coagulated  state,  to  a  dis- 
tant part  of  the  circulation.  If  a  very  small 
piece  of  cotton  wadding,  for  instance,  be  soaked 
in  a  putrid  fluid,  and  introduced  into  a  vein, 
in  twenty-four  hours  the  blood,  for  many  inches 
up  the  "vein,  will  have  formed  a  dark  gela- 
tinous clot,  which  if  left  will  soon  pass  through 
the  various  stages  of  putrefaction.  This  action 
will  be  generally  accompanied  by  inflammation 
of  the  vessel  in  which  the  decomposing  blood  is 
contained.  .  The  surrounding  parts  will  then  be- 
come involved,  and  the  whole  will  form,  if  tliR 
action  be  snfliciently  long  continued,  a  putrid 
abscess.  The  following  experiments  of  M.  Gaspard 
indicate  how  readily  the  results  of  decomposition 
may  be  conveyed  from  one  part  of  the  body  to 
another. 

Ejcpminenl. — "  Two  ounces  and  a  half  of  thick 
fetid  fluid,  derived  from  the  maceration  of  cabbage 
leaves  in  an  equal  quantity  of  water  for  two  days, 
at  a  temperature  of  77"  Fah.,  were  injected  into 
the  right  jugular  vein  of  a  moderate  sized  dog. 
During  the  operation  the  animal  became  faint,  and 
vomited  several  times.  Some  hours  afterwards 
there  was  a  great  uneasiness  and  oppression,  with 
recurrence  of  the  vomiting,  and  continued  faintness 
during  the  day.  After  nine  hours  a  most  copious 
and  very  fetid  evacuation  took  place.  The  dis- 
charge was  as  black  as  soot,  and  composed  of 
mucus,  with  a  little  fsecal  matter,  and  a  large  quan- 
tity of  what  appeared  to  be  corrupted  blood. 
Some  time  afterwards  there  was  a  second  evacua- 
tion of  bloody  mucus,  exactly  resembling  the  first. 
On  the  following,  day  there  was  much  loss  ol 
strength— the  animal  lay  upon  its  side,  or  stagi;ered 
as  it  walked.  There  was  great  and  insatiable 
thirst,  with  a  small,  feverish  pulse  ;  but  the  most 
remarkable  svmptom  was  the  occurrence,  at  in- 
tervals, of  palpitation  of  the  heart,  accompanied  by 
great  increase  of  impulse  and  sound.  On  the  third 
and  fourth  days  the  animal  was  better,  but  there 
was  still  great  thirst,  fever,  and  occasional  rejection 
of  fluids  from  the  stomach.  On  the  filth  d.ay  the 
symptoms  became  aggravated.  There  was  extreme 
weakness,  a  tottering  gait,  excessive  thirst,  the 
eyes  red,  and  filled  with  gum,  the  nostrds  «ere 
ffed,  swollen,  and  obstructed  with  mucus,  anrt 
"  '    mouth  was 
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of  a  violet  red  colour, 
there  was 

sembliug  pus  n.  of  putrified  blood, 

pearance,  mixed  with  some  ciocs  m  i 
Death  occurred  during  the  following  night. 


Post  mortem  appearances. — Tlie  mucous  n.eni- 
braiie  of  the  eyes,  nose,  and  mouth  was  red  or 
violet,  and  covered  by  a  very  abundant  thick 
1UUCU3.  The  lungs  were  of  a  dark  colour,  wiiii 
some  black  patches,  but  still  crepitant.  The 
left  ventricle  of  the  heart  presented  several  brown 
stains,  resembling  ecchymoses,  which  penetrated 
into  its  tissue.  Its  internal  surface  was  of  the 
colour  of  lees  of  wine,  offering  a  singu'ar  contrast 
to  that  of  the  right  side,  which  contained  a  hard 
fibrinous  concretion,  two  drachms  and  a  half  in 
weight,  of  a  light  yellow  colour,  and  resembling 
grease  in  appearance.  This  was  of  the  same  con- 
sistence throughout,  and  everywhere  free,  with  the 
exception  of  a  portion  of  the  size  of  a  finger  nail, 
which  adhered  to  the  inner  surface  of  the  ven- 
tricle. No  appearance  of  the  injected  fluid  could 
be  recognised  in  this  clot.  It  was  continued,  of 
the  same  colour  and  consistence,  into  the  pul- 
monary arterj-,  and  into  the  vena  cava,  the  vena 
azygos,  the  axillarj-,  and  even  the  right  jugular 
vein. 

The  intestinal  mucous  membrane,  especially  of 
the  rectum,  the  duodenum,  and  a  small  portion  of 
the  small  intestines,  was  of  a  violet-red  colour. 
It  was  inflamed  in  longitudinal  stripes,  and  in 
patches,  which  gave  a  mottled  appearance,  even 
to  the  outer  surface  of  the  intestines  before  they 
were  opened.  This  discolouration  was  not  accom- 
panied by  any  thickening  of  the  tissues,  nor  by 
ulceration,  and  appeared  rather  the  result  of  ecchj'- 
niosis  or  haemorrhage.  The  lining  membrane  of 
the  rectum  was  principally  aifected,  and  its 
mucous  glands  were  swollen  and  very  prominent. 
This  intestine  contained  matters  resembling  those 
evacuated  before  death.  The  other  intestines  con- 
tained a  very  thick  greyish-white  mucus.  ,  The 
mesenteric  glands  were  enlarged.  The  gall- 
bladder contained  black,  thick,  ropy  bile,  resem- 
bling melted  tar. 

E.rperiment. — "An  ounce  of  putrid  water,  in 
which  some  beef  had  been  macerated,  was  injected 
into  the  crural  artery  of  a  middling-sized  dog.  Tlie 
artery  having  been  tied,  the  pulse  ceased  below  the 
tendo  Achillis.  A  considei'able  degree  of  fever 
and  restlessness  followed  the  operation.  This  con- 
tinued the  whole  day  and  the  following  night, 
without  any  vomiting  or  evacuations  which  so  com- 
monly followed  similar  operations  upon  the  veins. 
The  next  day  the  limb  was  very  painful,  but  not 
swollen.  There  was  thirst,  with  the  ordinary  se- 
cretion of  faeces  and  urine.  On  the  third  day  the 
animal  was  evidently  better;  the  appetite  had 
become  almost  natural,  and  he  could  walk  more 
easily,  although  the  limb  still  appeared  very  pain- 
ful. In  the  night  there  were  some  soft,  almost 
liquid  evacuations.  The  fourth  day  the  aninuil 
was  evidently  recovering,  when  an  ounce  and  a 
half  of  very  fetid  and  very  concentrated  fluid  (de- 
rived from  the  maceration  of  beef)  was  injected 
into  the  crural  artery  of  the  opposite  limb.  The 
animal  immediately  evinced  pain,  accompanied  by 
very  violent  and  remarkable  palpitation  of  the 
heart.  It  walked  lame,  keeping  the  leg  raised, 
and  soon  became  feverish  and  uneasy.  The  symp- 
toms were  exactly  the  same  as  after  the  first  ex- 
periment. The  leg  became  gradually  more  and 
more  painful,  and  extremely  sensitive,  but  not 
infiltrated  with  scrum.  During  the  night  there 
was  much  expression  of  pain,  and  the  animal  was 
in  continued  motion.    Death  occurred  nineteen 
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hours  after  the  second  injection.  The  limb  luid 
become  swollen  only  within  five  or  six  hours  pre- 
vious to  death.  Post-mortem  appearances :  The 
limb  presented  a  very  large  quantity  of  bloody 
fiuid  infiltrated  jn  all  the  tissues.  The  superficial 
muscles  were  black,  and  presented  more  or  less 
the  appearances  of  gangrene.  The  deep  muscles 
were  entirely  disorganised,  and  converted  into  a 
putrid  pulp,  resembling  masses  of  the  red  lees  of 
wine,  extremely  fetid,  and  disengaging  a  quantity 
of  gas.  The  limb  first  injected  was  still  swollen, 
and  presented,  in  the  interior  of  the  adductor 
muscles,  two  or  three  cavities  filled  with  a  putrid 
bloody  serum.  In  the  chest,  the  lungs  were 
healthy,  as  were  also  the  right  cavities  of  the  heart, 
but  the  left  cavities  presented  several  reddish-black 
spots,  scattered  over  their  external  surface.  In  the 
left  auricle  was  a  firm,  yellowish-white  coaguhim, 
adhering  to  an  inflamed  spot  on  its  inner  surface. 
The  intestinal  canal  was  filled  with  a  brownish- 
red  fluid,  resembling  altered  blood,  which  in  the 
stomach  and  duodeuum  was  of  the  colour  of  soot. 
The  mucous  membrane  of  these  organs,  as  well  as 
of  the  jejunum  and  rectum,  were  gorged  with 
blood  of  the  colour  of  the  lees  of  red  wine,  but 
without  any  inflammatory  thickening  of  their 
coats." 

Another  experiment  performed  bj'  Gaspard  suffi- 
cientl}"-  illustrates  the  fact  that  the  blood  is  really 
poisoned  by  the  introduction  of  putrid  matters. 
He  extracted  some  blood  from  the  jugular  vein  of 
a  dog,  which  had  died  from  the  effects  of  a  putrid 
injection.  Although  this  fluid  was  defibrinated 
and  filtered,  and  was  without  any  sign  of  putridity, 
its  introduction  into  the  jugular  vein  of  a  healthy 
vigorous  dog  gave  rise  to  symptoms  of  blood-poison- 
ing; the  animal  was  attacked  with  vomiting  and 
purging,  but  eventually  recovered. 

An  important  and  very  suggestive  monograph, 
before  alluded  to,  has  recently  been  published  by 
Dr.  G.  Polli,  of  Milan. 

Under  the  head  of  Morbific  Fermentations  of  the 
Blood,  he  describes  the  changes  produced  by  the 
introduction  of  putrescible  substances  into  the  cir- 
culation. From  his  experiments  upon  animals  he 
has  arrived  at  the  following  : — 

1.  That  the  injection  of  a  certain  quantitj'  of 
pus  into  the  circulation  produces  pyaemia,  and 
such  diseases  as  are  characterised  by  multiple 
abscesses. 

2.  That  the  injection  of  putrid  matter  produces 
septicajmia,  or  those  diseases  recognised  by  the 
name  of  putrid  infections,  and  characterised  by  a 
typhoid  gastro-enteritis. 

3.  That  the  ijijection  of  matter  obtained  from 
contagious  diseases— glanders,  for  instance — will 
reproduce  the  same  affections. 

Dr.  Polli  gives  many  experiments  illustrating 
the  effects  of  the  injection  of  putrescent  materials 
into  the  veins  of  dogs.  He  relates  particularly  the 
effects  of  the  injection  of  corrupted  human  pus,  in 
quantities  varying  from  two  to  four  grammes  :  It 
appears  that  the  animal  recovers  after  injection  of 
the  smaller  quantit}',  but  generally  dies  between 
the  fifth  and  seventh  days  after  the  operation  fiir 
injeition  of  the  larger  (four  grammes).  The  symp- 
toms correspond  with  those  which  have  "been 
narrated.  At  the  post-mortem  examination,  the 
ga.-tro-enteric  nuicous  membrane  was  fi)und  in  a 
state  of  inllamnuition,  of  dark  red  colour,  and 
dotted  with  piiriforra  exudation,  and  the  lungs 
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presented  numerous  ecchj-motic  spots  and  blood- 
clots. 

The  injection  of  from  one  to  three  grammes  of 
putrid  blood  into  the  veins  of  a  dog  was  followed 
by  symptoms  similar  to  the  above,  but  the  dis- 
order was  of  a  much  more  serious  character.  As 
before,  a  dog  would  recover  alter  the  injection  of 
tlie  smaller  quantity,  but  death  generally  took 
place  after  injection  of  three  grammes.  A  simi- 
larly ecchymosed,  bloody,  and  dark-red  spotting, 
and  congestion  of  the  inuco-entcric  tract  was  pre- 
sent, particularly  about  the  vicinity  of  the  stomach, 
duodenum,  and  rectum. 

The  injection  of  the  discharge  from  the  nares  of 
a  glandered  horse  into  the  veins  of  a  dog,  even 
where  the  small  quantity  of  half  a  graumie  was 
used;  gave  rise  to  some  of  the  phenomena  observed 
in  the  above  experiments,  with  numerous  un- 
healthy abscesses  in  the  skin,  areolar  tissue,  and 
l)etween  the  muscles.  After  death,  the  clots  in 
the  lungs  were  both  more  numerous  and  better 
marked  than  in  the  cases  where  pus  was  injected. 
These  clots  were  ofttimes  softened  in  their  centres 
and  converted  into  purulent-looking  cavities. 

From  these  experiments  it  appears  that  the 
action  of  decomposition  commenced  in  one  portion 
of  the  blood,  may  be  propagated  to  any  part,  or  to 
the  whole  system,  and  unless  the  action  were 
checked,  this  would  be  the  usual  result.  The 
blood  is  in  a  peculiar  manner  open  to  the  influence 
of  portions  of  liquefied  fibrin  or  decomposing  blood, 
after  every  lesion  either  from  accident  or  disease. 
The  evolution  of  ammonia  is  one  of  the  first  pro- 
ducts of  incipient  decomposition.  This  also  is  said 
to  be  one  of  the  essential  conditions  of  coagulation 
of  the  blood.  The  same  influence,  therefore,  that 
tends  to  set  up  a  diseased  action  in  the  blood, 
would  appear  at  the  same  time  to  have  a  tendency 
to  limit  the  disease  by  producing  coagulation  of 
that  fluid.  It  is  true  that  the  coagula  thus  formed 
may,  in  their  turn,  undergo  disintegration  or  de- 
composition, and  portions  of  the  clot  may  be  carried 
to  and  arrested  in  other  vessels,  or  the  products  of 
its  decomposition  may  be  the  means  of  infecting 
other  parts.  But,  in  other  instances,  the  coagula 
remain  firm,  and  prevent  the  extension  of  disease 
to  the  remainder  of  the  bl.)od,  or  along  the  blood- 
vessels. 

The  union  of  separated  parts  by  a  thin  laj'er  of 
blood,  indicates  what  H\niter  called  the  "inten- 
tion" as  much  when  such  a  union  is  temp^irary 
only  as  when  it  is  permanent;  and  so  the  object  of 

the  coagulation  of  the  blood  in  the  veins,  in  cases 

.... 
where  the  process  of  decomposition  is  commenced, 

appears  evident,  although  the  remedial  effect  is  riot 

always  attained. 

When,  through  the  introduction  of  a  septic 
agent,  the  stagnant  blood  begins  to  decompose,  and 
the  action  is  not  limited  by  its  coagulation,  the 
wh(de  of  the  constituents  of  the  blood  are  together 
involved  in  the  changes  which  take  place.  An 
interval,  however,  even  in  the  most  strongly- 
marked  cases  of  natural  disease,  usually  elapses 
between  the  development  of  the  infecting  cause, 
and  the  manifestation  of  constitutional  symptoms. 
This  is  especially  the  case  where  diseased  secre- 
tions enter  the  circulation  through  the  nutritious 
vessels  of  bone. 

The  cancello'is  structure  of  bone  may  be  com- 
pared to  the  cellular  tissue  of  soft  parts.  When 
inllamud,  its  interstices  beaome  filled  up  by  the 


eflfused  products,  and  an  hDscpss  may  be  as  accu- 
rately circumscribed  in  the  hard  as  in  the  soft 
structures  of  the  body.  In  a  healthy  conistitution, 
the  adhesive  inflammation  will,  in  this  way, always 
precede  the  suppurative;  but  where  the  inflamma- 
tion is  not  circumscribed  by  adhesion,  the  secretions 
may  permeate  from  cell  to  cell  in  non-adhering 
parts.  In  soft  structures,  a  remedy  is  at  hand  for 
allo'wiiig  the  escape  of  matter  by  a  free  division  of 
the  parts,  but  in  bone,  where  the  same  process  tiikes 
place,  the  hard  unyielding  sides  offer  an  effectual 
obstruction  to  the  escape  of  any  effused  fluid.  An 
unhealthy  inflammatinn  is  propagated  along  the 
endosteal  membrane;  the  cells  of  the  bone  may 
then  become  infiltrated  with  inflammatory  pro- 
ducts, the  sinuses  and  small  veins  become  closed 
with  coagula,  and,  if  thes';  coagula  break  up, 
there  is  nothing  to  prevent  the  diseased  secretions 
and  pieces  of  decomposing  fibrin  from  finding 
their  way  into  the  general  circulation.  The 
morbid  matter  is  detained  for  a  certain  time, 
during  which  the  process  of  decomposition  is 
established.  The  first  infected  portions  of  blood, 
together  with  the  morbid  matters  which  they 
contain,  then  pass  on  to  infi;ct  the  blood  in  ad- 
jacent vessels.  The  dissolved  and  putrifying 
fibrin  from  these,  proceed  further  towards  the 
centre  of  the  circulation;  in  its  course  it  will 
loosely  coagulate  fresh  portions  of  blood,  and  then 
determine  their  decomposition.  Every  additional 
quantity  of  blood  that  is  infected  will  add  to  the 
amount  of  putrid  fluid  in  the  vessels,  and  thus  the 
disease  will  propagate  itself,  quite  independent  of 
the  original  source  whence  the  morbid  matter  was 
derived.  Each  portion  of  blood  which  is  attacked 
loses  its  vitality,  passes  into  a  state  of  decomposi- 
tion, and  becomes  itself  the  means  of  infecting 
other  portions.  The  contaminated  blood  may  then 
be  found  in  the  vessels  in  every  stage  of  decompo- 
sition, or  it  may  have  passed  out  of  the  vessels  in 
which  these  changes  have  taken  place,  having 
first  stained  them  of  a  deep  livid  colour.  Long 
tracks  of  purple  veins  will  occasionally  be  found, 
some  being  blocked  up  with  viscid  blood  in  various 
stages  of  putrescence,  and  some  having  discharged 
their  contents,  and  being  comp;iratively  empty. 

The  frequency  with  which  symptoms  of  pyajmia 
follow  injuries  to,  or  operations  upim,  bone  is  well 
known.  The  organisation  of  bone,  and  the  com- 
parative slowness  with  which  remedial  actions  are 
carried  on  in  it,  render  it  peculiarly  liable  to  in- 
terruptions in  the  process  of  repair,  especially 
when,  as  not  unfrequently  happens,  the  vitality  of 
some  portions  of  bone  with  their  peri  and  endos- 
teal membranes  has  been  threatened.  The  oft'ensive 
smell  of  the  bone,  as  well  as  the  appearance  of  its 
cancellous  structure  infiltrated  with  unhealthy 
lymph  and  puriform  matter,  will  frequently  show, 
in  such  cases,  that  the  processes  above  named  have 
not  followed  their  natural  course. 

The  general  result  of  putrid  fluids  in  the  system, 
whether  introduced  directly  into  the  circulation, 
or  injected  into  a  serous  cavity  is,  to  produce  a 
remarkable  all'ection,  characterised  by  a  peculiar 
congestion  of  the  mucous  membrane  of  the  stomach 
and  intestines.  The  vitiated  material  or  aumi.il 
poison  is  determined  to  the  muco-enteric  tract, 
much  in  the  same  way  that  a  mineral  poison  is 
when  inserted  through  a  wound.  The  evacuations 
that  accompany  this  condition  are  evidently  an 
effort  of  nature  to  relieve  the  system  from  the 


vitiated  fluids  which  have  entered  the  circulation, 
anil  it  is  not  a  little  remarkable  that  the  mucous 
nienibiane,  and  none  of  the  other  coats  of  tlie 
intestines,  should  be  affected  in  these  cases.  The 
appearances  produced  may  be  distinguished  from 
tlie  results  of  common  inflammation,  in  that  no 
thickening  or  shrinking  of  the  tissues  is  produced, 
but  thoy  are  swollen,  congested,  and  bh)od-stained, 
either  in  petechial  spots,  in  larger  patches,  or  over 
a  continuous  surface.  The  discharge  from  the 
intestines  in  such  cases  consists  chiefly  of  mucus, 
but  this  may  sometimes  be  accompanied  by  a  kind 
of  passive  hfemorrhage,  and  occasionally  the  secre- 
tion may  assume  a  puriforra  character,  without  any 
abrasion  of  the  mucous  lining  of  the  canal. 

It  may  now  readily  be  understood  that  the 
appearances  and  symptoms,  which  a  few  years  ago 
were  so  often  observed  and  described  as  forming  a 
separate  disease,  under  the  name  oi gastvo-enteriiis, 
may  frequently  have  been  only  secondary  results 
produced  by  an  unhealthy  condition  of  the  blood. 

When  the  actions  produced  by  the  introduction 
of  putrid  fluids  into  the  body  are  fully  developed, 
all  the  indications  of  putrefaction  may  take  place, 
even  in  the  living  body.  Not  only  the  fluids,  but 
the  so-called  solids  pass  rapidly  into  decomposition, 
and  the  former  would  appear,  in  addition  to  being 
extremely  liable  to  decompose  themselves,  to  have 
the  property  of  infecting  other  parts,  and  even 
other  healthy  bodies.  Thus  we  read,  that  during 
the  plague  of  Marseilles,  the  bile  taken  from 
those  who  had  died  of  the  disease,  uniformly 
produced  death  when  injected  into  the  veins  of 
dogs. 

After  a  putrid  element  has  been  introduced 
into  the  system  the  blood  is  evidently  altered  in 
composition.  It  becomes  black,  viscid,  and  in  a 
great  measure  deprived  of  its  coagulating  povver. 
After  death  it  is  found  fluid,  of  a  very  dark  colour, 
and  not  unfrequently  mixed  with  gas. 

Tlie  long-continued  congestion  of  the  mucous 
membrane,  as  of  other  parts,  has  a  tendency  to 
terminate  in  the  softening  of  the  tissues  involved. 
This  is  the  case  whether  the  congestion  is  of 
healthy  or  diseased  blood,  but  the  tendency  is 
much  more  marked,  and  occurs  much  more  rapidly, 
in  the  latter  case  than  in  the  former.  The  con- 
gestion of  comparatively  healthy  blood  in  the  legs 
of  old  people,  affords  a  common  instance  of  conse- 
quent softening  and  breaking  down  oP  the  tissues. 
A  molecular  necrosis  occurs  unattended  with  any 
great  amount  of  inflammation. 

In  the  treatment  of  affections  arising  from  the 
presr^nce  of  a  septic  poison  in  the  system,  it  is 
iniiiortant  to  remember  that  the  alimentary  secre- 
tious  afford  a  natural  method  of  relief.  Tlie 
determination  of  this  class  of  poisons  is  evidently 
ti)  the  mucous  membrane  of  the  intestines,  and 
every  facility  should  be  given  for  its  elimination 
in  that  vvaj-. 

In  cases  where  the  blood  is  more  or  less  decom- 
posed in  the  living  vessels,  it  sometimes,  as  has 
be(ui  shown,  does  not  coagulate  at  all,  or  any 
coaguhmi  that  may  have  formed  becomes  rapidly 
dissolved.  In  the  latter  case  the  coloin-ing  matter 
of  the  blood  will  stain  any  part  with  which  it 
may  lie  in  contact,  and  leave  an  appearance  on  the 
lining  membrane  of  the  blood-vessels  which  has 
often  been  mistaken  for  inflammation. 

The  pos/-Hio/7e/».  appearances  in  the  more  solid 
structures  of  the  body,  in  those  who  die  in  conse- 
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quenco  of  the  introduction  of  vitiated  fluids  into 
the  blood,  often  cannot  be  distinguished  from 
similar  changes  produced  by  other  causes,  yet 
tiiero  are  some  effects  which  are  peculiar, and  may 
be  directly  associated  with  the  reception  of  foreign 
matter  into  the  circulation.  The  most  character- 
istic circumstance,  attending  the  extension  of  dis- 
ease to  different  organs  of  the  body,  through  the 
medium  of  the  blood,  is  that  several  parts  of  these 
organs,  or  even  different  organs,  will  be  simul- 
taneously attacked.  The  disease  will  appear  at 
once,  in  various  spots,  which  will  become  rapidly 
disorganised,  while  the  surrounding  textures  will 
remain  unaltered,  either  in  structure  or  colour. 
The  appearances  observed  upon  dissection  will 
vary  according  to  the  part  attacked,  and  the  stage 
of  development  in  which  the  disease  is  found. 
The  lunc/s  are  tlie  organs  in  which  the  successive 
changes  may  best  be  observed.  The  morbid  pro- 
cesses affecting  these  organs  are,  perhaps,  the  most 
important  and  interesting,  not  only  on  account,  of 
their  frequency  and  gravity,  but  because  we  can 
trace  in  them  the  type  and  pattern  of  those  dis- 
eased conditions  elsewhere  seated.  When  por- 
tions of  a  disintegrating  or  decomposing  blood-clot, 
or  when  puriform  fluid  has  entered  the  circulation, 
the  first  appearance  produced  in  the  structure  of 
the  lungs,  is  that  of  one  or  more  congested  or 
dilated  veins  of  very  small  diameter.  If  these  be 
hiid  open,  minute  clots  will  be  commonly  found  in 
their  interior.  This  will  be  followed  by  a  well- 
defined  spot,  of  much  darker  colour  than  the 
surrounding  texture.  Several  of  these  spots  will 
probablj^  appear  at  the  same  time,  and  each  one  of 
them  will  soon  become  surrounded  by  a  spherical 
patch  of  purple  congestion.  Effusion  of  lymph 
will  now  take  place,  commencing  in  the  centre  of 
each  affected  portion,  and  gradually  extending 
towards  its  circumference.  If  the  disease  con- 
tinue, each  spot  will  suppurate,  and  the'  different 
parts  will  become  softened  and  broken  down,  in 
the  same  order  in  which  they  were  previously 
solidified. 

The  morbid  changes  in  the  lungs  will  conform 
to  one  or  other  of  the  following  descriptions  : — 

In  the  slightest  degree  of  the  affection,  as  we 
view  the  surface  of  the  organ  through  the  pleura, 
particularlj'  about  the  edges  of  the  lobes,  it  is 
found  to  be  variously  mottled  and  blood-stained. 
Numerous  spots  of  congestion,  blotches,  or  pur- 
puric-looking  dottings  are  discovered,  forming 
.separate  foci,  as  it  were,  of  disease.  These  ap- 
pear dark  and  well-defined  at  the  centre,  with  a 
congested-looking  periphery,  which  passes  into  tho 
healthy  textures  by  a  gradual  diminution  of  the 
depth  of  colour.  On  cutting  into  these  parts,  the 
quantity  of  air  is  found  to  be  diminished  :  a  sero- 
sanguinolent  fluid  exudes,  and  we  may  perhaps 
discover  the  blood  coagulated  in  one  ormoretwiga 
of  the  pulmonary  vessels. 

In  another  and  more  advanced  stage,  these  dis- 
tinct centres  of  diseased  action  have  become  the 
seats  of  effused  products,  so  that  different  lobules 
of  the  organ  are  hepatised,  and  no  longer  crepi- 
tate on  pressure.  There  will  generally  be  a  soften- 
ing or  abscess  in  the  central  part  of  these  lobules, 
where  the  action  has  first  connnenced,  and  where  the 
effused  products  are  remotely  placed  for  vascular 
supply.  In  this  last  variety  tflie  organ  liecomes 
the  seat  of  nuiltiple  abscesses,  like  small  vomicic, 
and  with  or  without  surrounding  induration, 
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The  sprniis  covering  may  or  may  not  lio  impli- 
cntt'd.  The  surface  over  such  diseased  spot  of 
king  may  be  covered  with  a  freslily  effused,  soft 
lymph,  which  may  conceal  the  lobuhxr  disease 
beneath.  Tiie  marks  of  pleuritis  are  sometimes 
much  more  extensive  and  general,  consisting  of 
diffluent  lymph  and  sero-purulent  effusion.  This 
inflammation  is  occasionally  excited  by  the  close 
proximity  of  pulmonary  abscesses,  or  by  their  rup- 
ture and  communication  with  the  pleural  sac. 

The  initial  step  in  these  morbid  changes  has  to 
be  sought  for  in  the  altered  condition  of  the  blood 
contained  in  the  vessels,  and  not  in  the  existence 
of  a  phlebitis.  It  is  manifestly  impossible,  in  every 
instance,  to  trace  the  presence  of  coagula  in  vessels 
BO  minute  as  those  of  the  lungs,  yet  it  can  be  done 
with  sufficient  frequency  to  justify  the  conclusion 
that  they  are  commonly  present  at  the  onset.  It 
is  not  until  the  healthy  nutrition  of  the  part  has 
been  affected,  and  inflammatory  action  induced, 
thivt  the  coats  of  the  vessels  participate  in  the 
disease.  A  coagulation  of  the  blood  may  doubtless 
be  the  eiTect  of  inflammation,  and  not  its  ante- 
cedent, since  we  generally  find  the  blood  coagu- 
lated in  the  vessels  of  a  pneumonic  lung.  But  when 
the  lung  is  no  more  affected  than  in  the  first  variety, 
fortunately  the  condition  of  the  blood  in  the  vessels 
can  be  more  easily  traced  than  in  the  subsequent 
stages,  and  coagula  or  emboli  are  generally  present. 

Turning  to  the  heart,  which  is,  however,  far 
more  rarely  affected,  we  discover  that  the  morbid 
processes  are  essentially  the  same.  In  pyasmial 
carditis,  small  secondarj^  abscesses  may  sometimes 
be  found  affecting  the  cardiac  structures  imme- 
diately beneath  its  investing  membrane.  The  sur- 
face of  the  organ  also  presents  numerous  ecchymotic 
or  purpuric-looking  spots  and  blotches.  Although 
the  lymph  may  be  general  over  the  pericardium, 
as  in  the  pleura,  yet  the  cardiac  muscle  will  gene- 
rally be  found  diseased  in  isolated  spots,  with 
intervening  portions  of  healthy  structure.  If  the 
lymph  be  scraped  off  the  pericardium,  these  will 
appear  as  small  elevated  opacities,  which,  when 
cut  into,  are  found  to  be  minute  cavities  with 
softened  edges,  and  filled  with  a  puriform  fluid,  or 
a  pultaceous  material. 

The  liver  frequently  becomes  the  seat  of  secon- 
dary inflainmation.  In  the  early  stage,  brownish- 
red  spots  may  be  observed  scattered  through  its 
substance.  These,  as  they  extend,  assume  a  bluish 
or  slate-colour,  and  the  structure  of  the  liver  thus 
affected  is  found  to  have  lost  its  consistence,  and 
to  be  very  easily  broken  down  by  presstire.  Every 
liart  affected  here,  as  in  the  lungs,  proceeds  ra- 
pidly to  softening  and  suppuration;  and  the  usual 
appearance  presented  after  death  is  that  of  several 
small  circumscribed  abscesses,  around  which  the 
structure  of  the  liver  has  been  condensed  only  to 
a  very  small  extent.  It  sometimes  happens  that 
the  larger  veins  in  the  liver  become  affected.  These 
vessels  being  held  open  by  the  firm  structure  of 
the  part,  are  not  so  readily  obliterated  as  in  other 
situations;  and  it  happens  that  the  fibrin  of  the 
blood  being  more  or  less  perfectly  separated  from 
its  other  constituents,  is  found  in  detached  masses 
mixed  with  fresh  portions  of  blood,  which  have 
not  undergone  tlie  same  change  :  a  verj'  peculiar 
mottled  appearance,  rcsL'nibling  granitic,  is  thus 
occasionally  produced. 

Alfuctions  of  the  spleen,  produced  by  the  intro- 
duction of  foreign  matters  into  the  blood,  are  pro- 
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bably  not  so  readily  recognised  as  similar  affections 
in  the  lungs  and  liver.  For  although  the  spleen 
is  often  found  to  be  diseased  in  those  who  die  from 
infection  of  the  blood,  yet  it  is  comparatively 
seldom  that  secondary  abscesses  have  been  found 
in  it. 

When  the  general  mass  of  the  blood  has  under- 
gone a  septic  change,  the  pathological  changes  in- 
duced in  the  spleen  are,  sometimes,  very  marked. 

Not  only  is  the  organ  enlarged,  but  it  is  very 
irregular  in  point  of  consistence.  Numerous  coni- 
cal, rounded,  or  oblong  masses  of  induration  are 
present  in  it  ;  white,  yellowish  white,  or  chocolate 
in  colour.  The  masses  correspond  to  veins  ob- 
structed with  fibrin  and  blood-clot,  bounded  by  an 
irregular  zone  of  vascular  tissue. 

The  remaining  part  of  the  gland  tissue  may  be 
so  friable  and  softened,  that  it  is  very  easily  rup- 
tured, and  the  diffluent  contents  exude  through  the 
rents  like  a  thick  treacle,  leaving  the  indurated 
masses  behind. 

In  the  person  of  a  previously  strong  and  healthy 
man,  who  died  very  rapidly  after  being  admitted 
into  hospital  with  symptoms  of  delirium  tremens, 
intestinal  diseases  and  low  fever,  the  spleen  was 
found  of  a  dark  slaty  hue  upon  the  exterior;  the 
traheculaj  and  interior  of  the  gland  were  completely 
disorganised,  and  filled  with  a  dark  brownish  mud- 
pulp,  which  drained  off  so  completely  as  to  leave 
the  gland  a  loose  bag  of  one-third  of  its  original 
size,  and  containing,  here  and  there,  irregular  in- 
durations of  altered  fibrin  and  blood-clot.  The 
heart  had  dark  fluid  blood  in  its  left,  and  loose 
dark  clots  in  its  right  cavities.  The  lungs  were 
full  of  small  abscesses  and  indurations  (lobular 
pneumonia.)  The  intestinal  mucous  membrane  was 
much  congested,  mottled  with  large  ecchymotic- 
looking  spots,  and  softened  in  places.  In  this  case 
no  injuries  or  external  wounds  (save  a  few  bruises) 
could  be  discovered. 

Deposits  of  lymph  are  sometimes  met  with  in 
the  kidneys.  These  are  of  small  extent  and  of  a 
light  colour.  The  patches  of  congestion  so  charac- 
teristic of  this  disease  in  other  organs,  are  not  here 
observed.  This  may  depend  upon  the  peculiar 
disposition  of  the  capillary  system  of  the  kidney. 
Tiie  blood  has  to  pass  through  the  malpighian  tufts, 
and  may  be  altered  in  character  before  it  reaches 
the  proper  venous  system  of  the  organ. 

In  cases  where  purulent  infection  of  the  blood 
has  been  purposely  produced,  portions  of  the  kid- 
ney will  not  unfrequently  be  found  inflamed  and 
firmer  than  natural;  but  if  the  origin  of  the  disease 
were  not  known,  these  appearances  could  not  al- 
ways be  distinguished  from  those  produced  by  in- 
flammation of  the  kidney  from  other  causes.  In  a 
case  where  a  fibrinous  concretion  had  formed  in  the 
left  side  of  the  heart,  and  had  afterwards  become 
disintegrated,  the  kidneys  were  found,  when  ex- 
amined by  the  author,  to  contain  numerous  masses 
of  white  deposit  in  various  stages  of  softening. 

The  skin  is  liable  to  be  affected  in  throe  different 
forms.  The  first  of  these  occurs  very  rarelj',  and 
consists  of  small  deposits  of  matter  in  the  structure, 
or  upon  the  surface  of  the  skin,  resembling  m  many 
respects  the  pustules  of  small  pox.  The  second 
form  is  also  of  rare  occurrence,  and  consists  of  small 
couRosted  spots  mi  the  surface  of  the  skin.  I  hese 
are  goncn.lly  of  a  dark  p..r|.le  hue,  but  sometimes 
they  assume  u  bright  red  colour.  In  one  case  ob- 
served by  the  author  a  bright  red  eruption  ex- 
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ti  iuleJ  over  tlie  trunk  nnd  limbs,  not  unlike  the 
.•luption  of  scarlet  fever.     The  third  form  pre- 


si'Uts  itself  much  more  frequently  than  cither  o. 
tlie  others,  although  it  has  not  hitherto  much  at- 
tracted the  attention  of  pathologists  in  connection 
with  purulent  or  other  infection  of  the  blood.  It 
commences  very  swldenl)',  and  frequently  without 
any  particular  attention  being  directed  to  the  part. 
A  large  circular  patch  of  congestion,  livid  or  purple 
in  the  centre,  but  becoming  of  a  lighter  colour  to- 
wards the  circumference,  will  form,  usually  upon 
some  part  of  the  lower  extremities.  The  skin  of 
the  calf  of  the  leg  is,  perhaps,  more  frequently  at- 
tacked than  that  of  any  other  part.  In  the  centre 
of  the  congested  portion,  mortitication  very  rapidly 
takes  place,  and  is  indicated  by  the  part  assuming 
a  black  or  dull  leaden  colour.  In  some  cases,  it 
would  be  difficult  to  say  where  the  mortification 
ceases  and  the  congestion  begins,  but  in  other  in- 
stances, there  is  a  distinct  line  of  demarcation 
fiiruied;  a  zone  of  bright  red  congestion  will  then 
occasionally  surround  the  mortified  part. 

Some  modifications  of  this  third  form  of  affection 
of  the  skin  may  be  met  with  occasionally  in  the 
course  of  the  disease.  Blotches,  assuming  a  livid 
or  dusk}'-red  appearance  (which  gradually  fade 
into  the  colour  of  the  surrounding  skin),  will 
present  themselves  in  different  parts,  and  terminate 
in  thick  exfoliation  of  the  cuticle,  or  in  small 
sloughs  of  the  skin.  In  some  instances  the  super- 
ficial portions  only  of  the  skin  are  destroyed, 
and  the  parts  beneath  appear  comparatively  un- 
atTected  ;  small  circumscribed  portions  of  the 
outer  layer  of  the  skin  will  exfoliate,  and  the 
subjacent  parts  will  heal  without  suppuration,  by 
a  process  similar  to  that  of  scabbing. 

In  the  cellular  membrane,  serum,  lymph,  and 
pus  may  be  deposited,  mixed  with  each  other  in 
various  proportions.  The  surroimding  vascularity 
in  these  cases  is  usually  small,  and  the  lymph 
olt'used  not  properly  organised  ;  there  is,  conse 
quently,  no  natural  boundary  to  the  disorganising 
process,  and  the  fluid  secreted  becomes  infiltrated 
iu  the  surrounding  parts. 

When  the  muscular  sincdure  is  affected,  sup 
puration  takes  place  with  great  rapidity  ;  portions 
(if  muscles  may  be  found  quite  soft,  and  some 
times  pultaceous,  in  circumscribed  patches,  around 
which  the  fibre  is  perfectly  healthy.  Pus  is  oc- 
casionally deposited  on  the  exterior  of  muscles, 
and  it  will  be  then  smeared  over  the  surface,  and 
rather  infiltrated  iu  the  cellular  tissue,  than  con- 
tained in  a  cyst.  In  the  interior  of  muscles  there 
is  the  same  absence  of  the  natural  limit  to  the 
inflammation  ;  but  owing  to  the  more  compact 
structure  of  the  part,  the  deposits  of  matter  gene- 
rally remain  circiunsctibed. 

The  serous  memhranes  are  peculiarly  liable  to 
be  attacked  by  secondary  inflammation,  and 
when  alTccted,  suppurate  with  the  greatest  readi- 
ness. They  generally  exhibit  but  a  slight  degree 
of  vascularity,  and  sometimes  scarcely  appear 
more  injected  than  in  their  natural  condition. 
In  tlie  peritoneal  cavity,  largo  quantities  of  unor- 
ganised lymph  are  frequently  poured  out,  mixed 
with  turbid  serum  or  [uis.  The  synovial  mem- 
branes of  joints,  when  affected,  often  appear  to 
run  directly  into  suppuration,  and  will  become 
distended  with  pus  iu  a  very  short  spiice  of  time. 
The  pleura  on  the  other  hand  will  seldom  sup- 
purate at  first,  but  lymph  will  be  deposited  upon 
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its  surface,  nnd  its  cavity  ^vill  contain  turbid 
serum,  occasionally  mixed  with  blood. 

The  morbid  actions  which  generally  result  in  a 
contamination  of  the  blood  of  the  whole  system 
may  be  confined  in  great  part,  if  not  entirely,  to  a 
particular  set  of  vessels.  This  is  illustrated  by 
the  following  very  interesting  post-mortem  ex- 
amination, made  thirty-six  hours  after  death,  and 
recorded  by  Dr.  Marston,  ll.A. 

Sergeant  W.,  a;t.  33,  died  on  the  12th  of 
February,  1867,  having  been  subject  for  several 
wi'eks  to  great  irritation  of  the  stomach  and  in- 


testines,  accompanied  by  jaundice,  and  loose  dark- 
coloured  stools. 

External  Marks— On  the  front  of  the  chest 
and  extremities  there  were  numerous  red,  inef- 
faceable, petechial  spots.  On  the  back,  these 
spots  were  of  a  dark  livid  hue.  The  skin  of  the 
neck  presented  a  diffused  redness,  closely  resem- 
bling scarlatinal  rash. 

Abdumen. — The  ca3cum,  about  the  situation  of 
its  appendix,  with  the  right  extremity  of  the 
omentum,  were  found  to  be  closely  adherent  to  the 
abdominal  pari etes,  and  the  adherent  portions  of 
a  very  dark  colour.    On  opening  the  intestines  at 
this  part)       ""^^  found  to   be  ulcerated  and 
thickened,  and  the  appendix  was  traced  with  dif- 
ficulty from  its  being  embedded  in  a  mass  of 
tissue  in  a  semi-gangrenous  condition.    A  small 
clot  of  half  putrid  blood,  with  some  decomposing 
and   highly    fetid    fseces  were    discovered  on 
slitting  up  what  appeared  to  be  the  vermiform 
appendage.     Upon  opening  the  superior  mesen- 
teric vein,  it  was  found  to  contain  some  blood 
clots.     In  some  places,  these  clots  were  so  inti- 
mately adherent  to  the  coats  of  the  vein,  and  had 
been  so  hollowed  out  into  a  tunnelled  form  by  the 
blood  circidating  through  their  interior,  that  the 
adhering  fibrin  looked  like  the  lining  membrane, 
but  it  was  easily  peeled  off,  and  the  epithelial 
coat  below  was  found  to  be  unaltered.    As  the 
epithelium  presented  the  usual  microscopical  ap- 
pearances, it  was  evident  that  the  vein  itself  was 
not  the  cause  of  the  coagula.    The  fibrin  was 
a  deposit  from  the  blood  in  the  part,  and  not  the 
product  from  a  diseased  lining  membrane.  In 
some  places  where  the  tunnelling  was  less  complete, 
portions  of  decomposing  blood  clot  still  remained, 
with  a  fluid  exactly  resembling  pus.    Tlic  liver, 
which  was  large  and  discoloured,  was  next  ex- 
amined, and  found  to  be  full  of  small  abscesses, 
from  the  size  of  a  millet  seed  to  that  of  a  walnut. 
These  metastatic  abscesses,  which  must  have  been 
some   hundreds  in  number,  were  in    most  in- 
timate connection  with  the  various  branches  of 
the  portal  veins,  spreading  out  from  them  like 
leaves  from  the  twigs  of  a  tree.    The  portal  veins 
were  laid  open,  and  the  main  divisions  to  the 
right  and  left  lobes  contained  decomposing  clots 
with  a  quantity  of  pus,  or  a  fluid  like  it  to  all 
appearance.    The  blood  in  the  smaller  branches 
was  in  a  similar  state,  and,  here  and  there,  one  of 
these  small  vessels  appeared  as  a  long  white  streak 
lying  parallel  to  the  section.    The  lobules,  at.  the 
least  alfVctcd  parts,  were  surrounded  by  a  dark 
ring  of  congestion  which  contrasted  with  the  white 
interior  of  the  lobule.    These  abscesses  had  no 
limitary  membrane,  but  vin\\  in  fact,  composed  of 
the  disintegrated  elements  of  the  necrosed  liepalic 
tissue.    No  abscesses  existed  in  the  lunifs  or  oilier 
vvi/uus  (except  in  a  few  mesenteric  glands),  the 
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liver  apparently  having  acted  as  an  elTective  filter 
m  preveiitiiii;  the  piissage  of  the  decomposed 
ehmienta  into  the  general  circulation. 

iSyw;)^^^.—- Sonu'timea,  after  an  injury  to  a 
vein  has  been  followed  by  the  formation  of  coagula, 
symptoms  of  exhaustion,  almost  amounting  to  col- 
hipse,  set  in  with  all  suddenness.  The  patient 
struggles  and  gasps  fur  breath,  while  his  features 
become  remarkably  anxious  and  pallid,  without 
any  appearance  of  venous  discoloration.  The  pulse 
is  small  and  intermitting  ;  the  skin  cold,  and 
covered  with  a  clammy  perspiration,  and  the  nius- 
cular  strength  gone.  The  heart's  action  is  loud, 
ringing,  and  irregular.  These  are  symptoms  of 
venous  embolism  ;  they  denote  that  some  coagula 
have  reached  the  right  side  of  the  heart  and  even 
jiassed  into  its  large  vessels.  This  cardiac  form  of 
apnn3a,  as  Dr.  Richardson  has  so  well  remarked, 
is  due  to  the  non-transmission  of  blood  to  the  air, 
and  not  to  any  impediment  to  the  ingress  of  air  to 
■  tlie  blood.  In  Mr.  Freer's  case,  recorded  by  Mr. 
Hodgson,  these  occurrences  followed  four  hours 
after  the  sapheiia  major  vein  had  been  tied  for 
varices  ;  and,  in  another  case,  described  by  Dr.. 
Druitt  {Medical  Times  and  Gazotlci,  SvXy  19, 
18(j2),  similar  symptoms  followed  the  translation 
of  a  thrombus  from  a  vein  in  the  thigh  to  the 
right  side  of  the  heart.  Several  other  cases  have 
been  recorded  at  different  times. 

The  commencement  of  constitutional  disease, 
after  direct  infection  of  tiie  blood,  is  marked  liy 
the  sudden  change  in  the  manner  and  appearance 
of  the  patient.  A  severe  rigor  is  usually  the 
most  prominent  symptom,  and  is  followed  by  much 
febrile  excitement,  or  by  extreme  depression.  A 
very  peculiar  heat  of  skin  will  sometimes  be  pre- 
sent, while  at  other  times  the  surface  will  be 
covered  by  a  profuse  clanmiy  perspiration.  The 
fever  is  irregularlj^  intermittent  or  remittent  in 
t3'pe,  in  the  cases  characterised  bj' numerous  blood 
clots  and  metastatic  abscesses.  Evening  exacerba- 
tions are  also  commonly  present.  In  cases  of 
septiccemia,  where  a  general  infection  of  the  blood 
exists  without  any  necessary  connection  with 
blood-clotting  embolism,  and  multiple  abscesses, 
the  range  of  the  pulse  and  temperature  is  very 
much  liigher,  and  the  fever  more  continuous  in  type. 

Great  depression  frequently  accompanies  even 
the  first  stages  of  this  disease,  indicated  by  a  want 
of  tone  in  the  pulse,  b}'  an  extremely  listless 
manner,  and  sometimes  by  a  tendency  to  syncope. 
The  countenance  becomes  anxious,  the  tongue 
dry  and  brown  in  the  centre,  and  red  at  the  edges; 
or,  in  other  instances,  it  presents  a  coating  of  a 
pasty,  yellowish-white  colour  ;  a  dusky  yellow 
hue  frequently  pervades  the  skin,  and  sometimes 
the  conjunctivce  of  the  eyes.  The  pulse  varies 
much  in  frequency  in  different  cases,  and  at  dif- 
ferent times  in  the  same  case;  generally,  it  is  very 
rapiil,  especially  when  accompanied  with  much 
heat  of  skin.  Sometimes  there  is  severe  pain, 
which  may  be  referred  exactly  to  the  spot,  that 
subsequent  examination  shows  to  have  been  the 
seat  of  secondary  inthunmation  ;  at  other  times  it 
18  not  confined  to  any  particular  situation,  but 
consists  of  general  ill-defined  feelings  of  short 
duration,  and  recurring  at  irregular  intervals.  The 
licciiliarity  of  such  sensations  is  best  expressed  by 
the  terms  applied  to  them  by  the  patients  tiiem- 
selves  "  catching  pains  all  over,"  "  soreness  of  the 
stomach,"  and  "  thrilling  in  the  blood." 


Vomiting  may  occur,  either  as  a  symptom  of  con- 
stitutional disturbance,  or  as  indicative  of  inflam- 
mation of  an  abdominal  organ.  In  tlie  latter  cabe 
it  is  extremely  obstinate,  and  the  fluid  ejected  is 
generally  of  a  green  colour.  Diarrhoja  is  a  symptom 
of  frequent  occurrence.  Its  appearance  will  not 
nnfrequently  be  accompanied  by  relief  of  the  other 
symptoms.  When  it  occurs  it  is  generally  profuse, 
and  little  under  the  control  of  niedicine.  The 
intellect  is  seldom  affected  during  the  first  stages 
of  the  complaint,  but  subsequently,  in  severe  case.<, 
restlessness,  delirium,  and  coma,  seldom  fail  to 
succeed  each  other.  Death  is  commonly  due  to 
exhaustion  in  the  cases  of  pyajmial  fever  attended 
with  extensive  exhaustion  ;  but  in  other  instances, 
it  may  be  a  direct  result  of  the  poisoned  blood — a 
necra3raia. 

These  symptoms  are  all  peculiar,  both  in  regard 
to  the  rapidity  with  which  they  make  their  ap- 
pearance, and  also  the  sudden  manner  in  which 
they  occasionally  disappear.  Wlien  this  infection 
of  the  blood  arises  in  surgical  practice,  the  accet:- 
sion  of  these  constitutional  phenomena  is  often 
manifested  from  two  to  six  days  after  surgical 
operations  or  injuries.  When  one  of  the  large 
veins  has  been  originally  affected,  the  interval 
which  elapses  is  comparatively  short.  In  cases 
occurring  after  childbirth,  it  is  usually  longer,  ex- 
tending to  the  end  of  the  second  week.  After 
■surgical  operations  or  accidents  involving  some 
portion  of  bone,  the  access  of  the  disease  may  be 
marked  by  a  rigor  during  the  third  or  fourth  week. 
The  local  phenomena  which  precede  and  accom- 
pany the  constitutional  malady  are  sometimes  very 
indicative  of  a  septic  change.  A  wound,  for  ex- 
ample, ceases  to  appear  healthy  ;  the  surrounding 
tissues  become  inflamed,  the  healthy  secretions  of 
pus  and  lymph  cease — the  part  dries  up,  and  this 
is  succeeded  by  an  iciiorous  discharge.  Sometimes 
the  areolar  tissue  becomes  boggy  and  (Edematous, 
or  even  emph3'sematous,  from  the  development  of 
gases  arising  out  of  a  septic  decomposition  of  the 
fluids.  At  this  stage  the  decomposition,  originat- 
ing at  a  local  region,  may  infect  the  general  mass 
of  the  blood  and  rapidly  kill  the  patient,  without 
the  occurrence  of  any  blood  clotting  ;  or  coagula 
may  form  in  the  vessels,  disintearate,  and  decom- 
pose, and  become  conveyed  to  other  parts.  lu  the 
last  instance,  the  phenomena  of  thrombosis  and 
embolism  become  superadded  to  the  original  sep- 
ticaemia. 

Treatment. — In  the  preceding  pages  the  writer 
has  endeavoured  to  indicate  the  true  pathology  of 
pytemia,  and  has  shewn  that  many  and  essen- 
tially different  processes  have  been  included  with- 
in this  term.  Phenomena  which  mai/  follow  a 
plilebitis,  properly  so"  called,  may  equally  ensue 
where  there  has  been  no  such  infiammatorj-  affec- 
tion. Those  morbid  conditions  of  the  blood  in 
which  there  is  a  tendencj'  to  the  production  of 
lesions  of  many  and  distant  parts,  with  muhi|)le 
centres  of  inflammation ,  connnonly  however  take 
their  origin  from  a  coagulation  of  the  blood  at 
some  definite  point,  or  from  the  introduction  of 
some  septic  or  decomposing  agent  into  the  circu- 
lation. 

When  we  examine  into  the  phenomena  wlrch 
follow  the  injection  of  a  purulent  or  decomposing 
organic  substance  into  n  vein,  we  perceive  that 
these  are  capable  of  being  arran^jcd  into  two 
different  series; — 1.    Those  mechanical  changes 
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uliich  arise  from  tlie  coagulation  of  the  blood  at 
thf  part,  tlie  breaking  up  of  such  coagulum,  and 
I  lie  transference  of  portions  thereof  to  distant 
p:irts,  priuiiicing  what  is  termed  by  Virchow 
tluMnibosis  and  embolism.  2.  Those  general  al- 
tenitiims  in  the  characters  of  the  blood- (laid, 
which,  whatever  may  be  their  exact  nature,  are 
highly  suagestive  of  some  molecular  disturbances 
and  morbid  alterations  of  its  constituents,  such  as 
unlit  it  for  the  nutrition  of  the  tissues.  It  will 
be  obvious  that  these  need  not  be  conjoined  or 
concomitant  effects.  The  first  may  be  alone  ob- 
served; but  in  the  majoritj'  of  instances  perhaps, 
where  the  second  has  an  existence,  it  is  preceded 
and  accompanied  by  the  first  condition.  In 
injecting  any  substance  into  the  blood  capable  of 
causing  its  coagulation,  we  have  that  substance 
included  in  such  coagulum,  and,  if  it  be  not  dis- 
charged by  a  local  process,  portions  of  it  may  be 
transferred  to  other  parts  ;  and  this  is  more  likely 
to  occur  if  the  poison  be  one  capable  of  generating 
its  like  out  of  the  materials  with  which  it  is  in 
contact. 

The  treatment  naturally,  then,  divides  itself 
into  local  and  constitutional,  both  as  regards  the 
primary  lesion  and  the  subsequent  affections. 
Whatever  tends  to  favour  the  healthy  healing  of 
a  wounded  vein  may  be  regarded  as  affording 
security  against  any  subsequent  disease  ;  and  the 
chief  point  in  the  local  treatment  is  to  prevent  any 
accidental  circumstances  from  interfering  with  the 
natural  process  of  repair.  When  the  powers  of 
the  constitution  are  enfeebled,  even  the  natural 
motions  of  a  part  may  interfere  with  recover)', 
and  rest  sometimes  becomes  an  important  object 
in  the  treatment.  How  necessary  this  is  after 
childbirth,  when  the  divided  veins  are  being 
closed,  every  one  who  has  attended  such  cases 
practically  knows.  Again,  after  bleeding,  the 
arm  will  inflame  in  a  much  greater  proportion  of 
cases  when  the  patient  is  obliged  to  follow  his 
usual  occupation,  or  when,  from  accidental  cir- 
cumstances, the  arms  are  kept  in  motion.  It  has 
occurred  to  the  author  to  see  the  symptoms  of 
purulent  deposits  set  in  on  the  day  following  pro- 
longed attempts  to  bring  fractured  portions  of  bone 
into  position.  In  all  such  casea  any  externiil 
violence,  or  even  the  motion  of  the  bod)',  may 
loosen  the  coagula  formed  either  between  the 
wounded  surfaces  or  in  the  cavities  of  veins. 

If  the  description  now  given  of  the  morbid 
pheimmena  in  veins  be  the  correct  one,  the  dis- 
tinction between  the  process  by  which  fibrin  or 
fibrinous  coagula  are  deposited  from  the  blood  and 
that  by  which  lymph  is  secreted  from  the  lining 
membrane  of  a  vessel  is  of  primary  importance,  not 
only  in  regard  to  the  pathology  of  this  class  of  dis- 
eases,l)ut  also  with  regard  to  their  surgical  treatment. 
No  surgical  interference  could  arrest  a  morbid 
process  which  extends  by  continuity  of  action  along 
the  lining  membrane  of  a  vein;  but  such  inter- 
ference is  both  indicated  and  warranted  if  the  oc- 
cnsi'inal  and  severer  symptoms  of  phlebitis  depend 
upon  the  contents  of  some  particular  veins  being 
transmitted,  often  in  a  more  or  less  coagulated 
state,  to  the  general  vascular  system.  Such  at- 
temuts  luivo  not  heen  entirely  wanting. 

Ifiinter  remarks  that  when  infl  niimation  takes 
lil,u:e  beyond  the  orifice  of  a  vein  so  as  to  alarm 
the  surgeon,  he  should  immediately  place  a  com- 
press upon  the  vein  at  the  inflamed  part,  to  make 
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the  two  sides  adhere  together  ;  or  if  suppuration 
has  taken  place,  then  the  compress  should  he  put 
upon  that  part  of  the  vein  just  above  the  suppura- 
tion. Now,  as  lymph  is  not  effused  in  the  early 
stages  of  phlebitis  as  a  secretion  from  the  lining 
membrane  of  the  veins,  the  adhesion  produced  by 
Mr.  Hunter's  method  of  treatment  would  be  by 
coagulum  of  blood  only.  This  would  not,  under 
ordinary  circumstances,  become  organised.  It 
wonld  adhere  only  to  the  sides  of  the  vessel,  and 
it  would  be  constantly  liable  to  become  displaced. 
Such  an  obstruction,  although  it  might  prevent,  for 
a  time,  the  morbid  contents  of  a  vein  from  entering 
the  general  circulation,  could  scarcely  be  looked 
upon  as  a  permanent  union  of  the  sides  of  the 
vessel. 

In  cases  where  the  affected  vein  is  seated  super- 
ficially, a  much  more  certain  and  effectual  way  of 
closing  its  canal,  and  of  barring  the  entrance  of  its 
contents  from  the  general  circulation,  may  be  used. 
This  method,  which,  when  properly  performed,  I 
believe  to  he  free  from  danger,  has  been  recently 
adopted  in  several  instances.  '  It  consists  in 
making  acupressure  in  a  sound  part  of  the 
vein  above  the  disease  in  two  places  and  divid- 
ing the  vein  subcutaneously  between  these  two 
points.  The  result  of  this  plan  of  treatment  as  tar 
as  it  has  hitherto  been  tried  has  appeared  very 
successful. 

As  the  process  of  reparation  in  veins  has  been 
variously  described  by  authors,  so  the  different 
theories  propounded  has  led  to  different  kinds  of 
treatment.  At  the  Veterinary  College,  even  within 
the  last  few  years,  it  was  publicly  taught  that  a 
coagulum  in  a  vein  was  a  foreign  substance,  and 
ought  to  be  removed  ;  and_  the  jugular  vein  in 
horses  which  had  been  bled  was  sometimes  slit  up 
for  several  inches,  in  order  to  remove  the  coagula 
which  formed  in  successive  portions  of  its  course. 

That  a  coagulum  in  a  vein  may  be  an  irritatirif 
substance  has  been  fully  proved,  but  the  irritation 
then  depends  upon  the  accidental  admixture  of 
foreign  matter. 

To  remove  coagula  in  ordinary  cases,  is  to  re- 
move the  very  means  prepared  by  nature  for  the 
restoration  and  safety  of  the  parts.  Position,  topi- 
cal applications,  bandages,  and  temperature  may 
all  have  their  influence  in  producing  healthy  ac- 
tions. As  the  wounds  which  precede  purulent 
deposits  are  generally  characterised  by  feeble 
powers,  those  conditions  which  most  tend  to  in- 
vigorate the  parts  are  principally  indicated.  The 
irritability  of  a  wound  frequently  appears  to  be 
nothing  else  than  a  series  of  attempts  to  briii"' 
about  an  action,  which  it  has  not  the  power  to  ac° 
complish  ;  as  soon  as  that  is  fulfilled,  which  the 
necessity  of  the  parts  demands  for  their  healthy 
condition,  irritation  will  cease.  In  such  cases 
everything  that  will  confer  strength  to  carry  out 
the  intended  action  will  prevent  inllaiumation. 
But  no  local  applications  are  likely  to  accomplish 
this  object,  unless  the  powers  of  the  constitution 
are  supported  at  the  san;e  time.  It  is  evident 
observes  M.  Cruveilliier,  that  the  treatment  of 
plilebitisought  to  be  concentrated  on  the  first  period 
of  the  disease,  viz.,  that  of  the  coagulation  of  the 
blood.  So  soon  as  piirtions  of  a  disintegrating  or 
decomposing  clot,  or  the  septic  products  of  a  wiiund, 
have  become  mixed  with  the  circulating  bloDtl' 
medicine  is  generally  of  little  avail.  Unfortuiiatelv' 
in  n  large  number  of  cases,  the  contamination  "of 
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tlic  Wood  takes  place  through  minute  vessels  of  a 
wound  hidden  from  our  sight;  and  the  occurrence 
of  severe  constitutional  symptoms  is  the  first  signal 
of  a  malady  to  which,  only  too  often,  there  is  but 
one  end.  When  there  are  indications  of  the  ex- 
tension of  inflammation  along  a  vein,  the  mode  of 
treatment  formerly  adopted  in  this  country  was 
the  administration  of  calomel  and  opium  ;  and  in 
France,  general  bleeding,  but  especially  the  appli- 
cation of  large  numbers  of  leeches. 

Such  treatment  was  based  upon  false  pathologi- 
cal views.  The  use  of  calomel  and  bleeding  has 
now  been  generally  abandoned,  and  a  stimulating 
plan  of  treatment  substituted  for  it. 

Although  a  careful  comparative  experience  be 
still  wanting,  the  numerical  evidence  which  we 
have  in  some  diseases  tends  to  indicate  the  plan  of 
treatment  which  is  most  in  accordance  with  the 
views  now  held  and  taught. 

At  a  period  when  puerperal  fever  was  rife, 
forty  cases  attacked  with  some  form  of  the  disease, 
says  Dr.  Ferguson,  "  were  treated  without  any 
bleeding  or  leeching,  or  without  any  attempt  to 
induce  the  constitutional  effects  of  mercury,  and  of 
these  only  two  died."  So  long  as  there  are  the 
local  plienomena  of  venous  obstruction  from  the 
presence  of  blood-clots,  mercury  is  not  only  useless 
but  injurious  ;  and  when  the  constitutional  symp- 
toms would  indicate  a  general  infection  of  the 
blood,  the  case  can  certainly  no  longer  be  termed 
one  of  inflammation  at  all,  but  it  comes  within 
the  category,  and  requires  the  treatment  of  a  blood 
disease  of  typhoid  type. 

The  cases  in  which  purulent  deposits  usually 
form,  indicate  a  debilitated  state  of  constitution. 
They  are  of  much  more  frequent  occurrence  in 
large  towns  than  in  the  country,  and  in  hospital 
than  in  private  practice.  The  depressing  influences 
which  give  rise  to  erysipelas,  and  puerperal  fever, 
will  also  predispose  to  the  formation  of  these  ab- 
scesses, and  as  scanty  diet,  loss  of  blood,  debilitat- 
ing surgical  operations,  and  overcrowded  rooms, 
luive  been  found  among  the  causes  of  the  former, 
so  may  they  be  looked  upon  as  favouring  the  pro- 
duction of  the  latter. 

There  are  several  very  important  points  con- 
nected with  the  etiology  and  causation  of  these 
diseases,  which  have  not  yet  been  at  all  satisfac- 
torily worked  out. 

There  appears,  for  example,  to  be  some  intimate 
etiological  connection  between  such  diseases  as 
phlebitis,  inflamed  lymphatics,  the  different  forms 
of  erysipelas,  pyaemia,  and  putrid  infection.  They 
all  seem  to  depend,  to  a  very  great  extent,  upon 
the  presence  of  specific  morbid  materials  in  the 
blood,  which  are  either  introduced  from  without, 
or  generated  within  the  animal  economy.  The 
diseases  we  have  named  frequently  occur  simul- 
taneously, and  their  prevalence  and  spread — if  not 
their  generation — would  often  seem  to  depend 
npon  peculiar  conditions  of  the  atmosphere, 
particularly  the  atmosphere  of  hospital  wards. 
What  is  the  exact  determining  cause  or  causes  of 
these  disorders  is  beyond  our  knowledge,  for  we 
have  not  yet  ascertained  what  the  changes  in  the 
Secretions  of  a  wound  are,  which  precede  the 
general  lilood  contamination.  Of  one  thing  the 
author  fuels  quite  certain,  tliat  when  one  of  them, 
as  for  example  erysipelas,  has  once  originated,  it  is 
communicable. 

It  is  not  an  essential  character  of  such  commu- 


nication that  the  disease  which  follows  should  be 
exactly  the  same,  for  it  has  happened  in  tlie 
author's  experience  (in  common  with  that  of 
others),  to  have  observed  the  appearance  of  cases 
of  pya;mial  disorder,  after  exposure  to  the  erysi- 
pelatous poison.  The  two  disorders  are  frequently 
combined  in  the  same  patient:  a  wound  exhibiting 
the  local  characters  of  erysipelas,  and  the  consti- 
tution e.xhibiting  the  symptoms  of  pya;mia. 

Professor  Simpson,  in  some  suggestive  papers 
upon  surgical  fever,  has  advanced  some  very  co- 
gent evidence  upon  the  spread  and  communica- 
bility  of  these  disorders.  The  most  important 
practical  lesson  to  be  learnt  is,  that  this  group  of 
diseases  is  preventible  to  a  great  extent.  What- 
ever ministers  to  a  defective  hygiene,  the  presence 
of  decomposing  animal  matter  in  the  atmosphere 
—in  one  word,  dirt — supplies  the  exlenial  con- 
ditions most  favourable  to  their  occurrence,  and 
whatever  ministers  to  the  accumulation  of  those 
effete  and  waste  products  which  produce  an  in- 
stable condition  of  the  blood  and  tissues,  8uppli<-s 
the  most  favourable  hUcrnal  couditions.  It  is  too 
much  to  hope  that  we  shall  be  enabled  to  prevent 
these  accidents  to  surgery  by  the  most  rigorous 
application  of  the  most  sagacious  rules  :  but  no 
one  can  doubt  that  much  may  yet  be  done. 
When  we  take  the  lowest  rate  of  the  recorded 
mortalities  in  some  English  hospitals,  and  contrast 
them  with  the  highest  rate  of  the  continental 
hospitals,  we  cannot  avoid  perceiving  the  existence 
of  external  causes  which  are  within  our  control, 
and  remediable. 

It  becomes  an  interesting  subject  for  inquiiy, 
whether  the  application  of  acupressure,  instead  of 
ligature,  for  the  arrest  of  hffimorrhage,  will  at  all 
lessen  the  mortalitj'  in  surgical  practice. 

In  many  cases  the  disease  which  gives  rise  to 
pysemia  has  its  origin  in  the  interior  of  a  bone. 
The  veins  are  here  held  open  by  their  solid  walls 
and  are  placed  under  circumstances  most  favour- 
able for  the  extension  of  disease  after  it  has  once 
commenced  in  their  cavities.  M.  Jules  Roux 
read  a  memoir  before  the  Imperial  Academy  of 
Medicine  at  Paris,  in  1860,  in  which  he  showed 
the  great  liability  of  what  he  termed  osteo-myelitis 
to  extend  throughout  the  cancellous  structure  of 
any  bone  that  has  become  affected  by  it,  and  he 
consequently  recommends  that  where  amputation 
is  performed  it  should  be  done  through  the  joint 
above  the  affected  bone.  This  is  the  only  mode 
we  have  in  cases  where  absorption  of  morbid 
matter  is  taking  place  from  the  diseased  cancellous 
structure  of  a  long  bone  of  preventing  the  further 
contamination  of  the  general  system. 

An  abundant  supply  of  food,  fresh  air,  a  nutri- 
tious and  stimulating  diet,  and  the  most  scrupulous 
attention  in  preserving  a  cleanly  state  of  all  wounds 
are  the  main  prophylactic  measures. 

The  treatment  of  inflammation  of  the  veins,  in 
which  purideut  deposits  so  frequently  originate,  is 
thus  spoken  of  by  Sir  B.  Brodie,  after  matured 
observation:  "  All"  the  experience  that  I  have  had 
on  this  subject  would  lead  me  to  believe  th;it,  like 
erysipelas,  it  has  its  origin  in  a  low  asthenic  state 
of  the  system,  and  that  those  per^onsare  especially 
liable  to  it  who  have  been  much  lowered  by 
hiemorrhagc  at  the  time  of  an  operation,  or  by  too 
scanty  a  diet  afterwards.  An  oijeratDii  is  a  shock 
upon  the  nervous  system,  making  a  great  deniana 
upon  the  vital  powers.    The  eirccts  of  this  shock 


.  often  much  aggravated  by  loss  of  blood,  niul  a 
■ly  scanty  diet  actually  m;ikes  the  patient  more 
il'ile  to  some  kinds  of  inflammation.    Onr  mode 
practice  ou^ht  to  be  rather  to  sustani  his 
■  A'ers  by  allowing  him  wholesome  nourishment, 
,i,,d  not  to  add  to  the  influence  of  the  other  de- 
pressing causes,  the  still  worse  one  of  starvation. 

The  general  management  of  this  disease  after 
the  formation  of  purulent  deposits  has  commenced, 
is  probably  as  little  satisfactory  as  any  that  come 
under  the  notice  of  the  surgeon.  The  whole 
course  of  the  disease  is  characterised  by  what  has 
been  aptly  designated  "action  without  power." 
The  excitement  of  the  system  will  imitate  all  the 
acts  of  genuine  inllammation,  without  any  of  its 
healthy°result9,  and  loss  of  energy  will^  appear 
immediately  after,  or  even  arise  in  conjunction 
with,  the  first  symptoms  of  increased  action. 

"  What  treatment,"  says  Cruveilhier,  "  shall  we 
oppose  to  purulent  infection  ?  To  this  question 
experience  is  as  yet  dumb,  while  the  various  reme- 
dies to  which  theory  would  seem  to  point  have 
failed  as  signally  in  my  hands  as  in  those  of 
others  ;  yet,  when  the  injection  of  putrid  matters 
into  the  veins  of  li  /ing  animals  has  been  followed 
by  abundant  and  very  foetid  evacuations,  they  have 
frequently  got  well."  Cruveilhier  conceived  "  that 
diseases  resulting  from  purulent  infection  would 
not  be  stamped  with  the  seal  of  incurability,  and 
that  nature,  seconded  by  art,  would  triumph  in 
the  majority  of  cases  if  the  pus,  which  is  inces- 
santly renewed,  did  not  incessantly  renew  the 
sources  of  infection."  In  accordance  with  this 
remark,  M.  Gaspard  found  that  animals  which  re- 
covered after  the  injection  of  a  certain  quantity  of 
pus  into  their  veins,  often  died  when  the  experi- 
ment was  repeated.  The  recovery  was  usually 
preceded  by  black,  liquid,  and  extremely  fetid 
evacuations,  which  often  seemed  to  afford  immediate 
relief. 

Dr.  Polli,  of  Milan,  has  very  recently  published 
a  monograph  upon  the  diseases  arising  from  puru- 
lent or  putrid  absorption  and  their  treatment. 
Havin"  shown  by  various  quotations  and  observa- 
tions fsome  of  which  were  original)  that  many 
maladies  have  for  their  cause  a  fermentation  of 
the  constituents  of  the  blood — sometimes  deter- 
mined by  putrescible  materials,  or  by  ferments  in- 
troduced from  without,  sometimes  by  spontaneous 
alterations  of  the  materials  of  the  blood  itself, 
originated  by  the  particular  influences  to  which 
the° organism  was  subject — he  proceeds  to  take  a 
narrower  and  more  precise  position,  and  to  iden- 
tify the  supposed  causes  with  the  given  species  of 
disease,  by  producing  artificially  those  maladies  by 
the  introduction  into  the  blood  of  certain  morbific 
ferments. 

The  summary  conclusion  of  bis  experiments  is, 
that  with  the  injection  into  the  circulation  of  the 
morbid  materials  indicated,  we  can  artificially  pro- 
duce certain  grave  and  well  pronounced  maladies, 
which  shall  exactly  possess  the  general  characters 
of  diseases  due  to  morbid  ferments. 

From  this  synthetical  study  of  disease,  he  asks 
whether,  if  it  be  granted  that  the  starting  point 
of  the  morbid  phenomena  be  due  to  tiie  action  of 
a  specific  ferment  in  the  blood,  it  is  possible  to 
impede  its  oll'ects,  render  it  inactive,  or  neutralize 
it  in  the  living  organism  ? 

It  is  well  known  that  the  eminent  French 
physiologist  Bernard,  while  he  ebtabiishcs  the  fact 
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that  such  fermentations  can  take  place  in  the 
blood,  holds  that  "  the  neutralisation  of  ferments 
is  viipossihle,  because,  to  do  this,  the  properties  of 
the  blood  would  be  changed  to  such  a  degree  that 
life  would  be  no  longer  possible." 

Ur.  Polli's  efforts  are  directed  to  establish  the 
doctrine  that  the  neutralisation  of  morbid  ferments 
in  the  blood  of  living  animals  can  be_  effected 
without  altering  it  in  a  manner  incompatible  with 
life. 

Many  substances  possessed  of  anti-fermentative 
or  anti-catylitic  properties  are  known,  but  these 
possess  such  poisonous  or  caustic  qualities  as  to 
render  them  inapplicable.  Dr.  Polli  shows  that 
sulphurous  acid,  in  combination  with  the  bases  of 
alkalis  or  alkaline  earths,  possesses  these  powers  in 
a  marked  degree,  and  can  be  used  to  almost  any 
extent.  Herein,  then,  lies  the  gist  of  Dr.  Polli's 
discovery,  and  it  rests  upon  the  results  obtained 
from  70  experiments,  of  which  he  cites  IG  of  the 
more  important,  in  an  appendix  to  his  memoir. 

His  observations  go  to  show  that,  by  the  addi- 
tion of  sulphites  to  the  substances  used  for  injec- 
tiim,  we  may  prevent  their  injurious  action  ;  that 
if  we  inject  a  morbific  agent,  we  may  neutralise 
its  effects  by  the  administration  beforehand  of 
the  sulphites  as  proph)'lactic3  ;  and  that  by  their 
use,  when  the  morbid  ferment  is  already  present 
in  the  blood,  we  may  anticipate  similar  results. 

Dr.  Polli's  experiments  seem  to  have  been  well 
designed  and  carefully  performed,  and  they  are 
ofttimes  crucial  in  their  nature.  Some  of  the  re- 
sults are  conflicting,  as  might  be  anticipated,  when 
we  consider  the  great  difficulties  attending  the 
subject ;  indeed,  it  is  scarcely  possible  to  keep  the 
effects  of  a  thrombosis  and  embolism  separate  from 
those  of  the  blood  poisoning,  and  in  some  of  the 
cases  described,  the  amount  of  the  sulphites  used 
was  insufficient  for  attaining  their  full  therapeutio 
action. 

There  seems  to  be  great  unanimity  of  opinion 
among  the  Italian  physicians  and  surgeons,  as  to 
the  therapeutic  properties  of  these  agents,  both  as 
local  applications  to  unhealthy  sores,  in  which  they 
arrest  the  foetor,  diminish  the  pain,  and  promote 
liealthy  action,  and  as  internal  remedies. 

The  results  obtained  by  the  ordinary  treatment 
of  diseases  of  the  type  under  consideration  are 
so  lamentable,  that  we  cannot  avoid  hailing  any 
aid  with  gladness  which  is  put  forward  upon 
plausible  reasoning,  and  attested  by  a  fair  amount 
of  evidence.  But  clinical  experience  alone  must 
test  the  value  of  this  as  compared  with  otiier 
plans  of  treatment. 

In  one  of  his  pamphlets.  Dr.  Polli  has  recorded 
the  experiments  made  upon  himself,  and  another 
individual,  with  the  view  of  defining  the  doses 
tolerated  by  the  system,  and  of  indicating  their 
physiological  action. 

In  the  period  of  four  days  each  of  them  con- 
sumed 50  grammes  of  sulphite  of  magnesia  with- 
out inconvenience.  Dr.  Polli  states  that  so  large 
a  dose  as  4  grammes  could  be  taken  with  so  littlu 
inconvenience  that  lie  has  no  doubt  that  it  mif^ht 
have  been  augmented  to  6  or  G  grammes,  if  re- 
quired. 

From  chemical  observations  made  upon  the  ex- 
cretions, lie  found  tliat  the  sulphites  are  abstirbed 
;i3  such,  and  pass  out  by  the  kidm-ys.  While 
t-ome  of  these  salts  pass  out  of  the  system  un- 
changed, the  remainder  are  excreted  as  sulphates, 
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becoming  oxidised  at  the  expense  of  the  oxygen 
in  the  blood  and  tissues.  The  observations  indi- 
cate further  that  the  salts  are  present  in  the  urine 
at  first  as  sulphites,  then  that  these  are  mixed 
with  sulphates,  and  that  finally  the  sulphates  only 
can  be  detected. 

In  a  severe  case  of  purulent  absorption,  accord- 
ing to  Dr.  PoUi,  it  will  be  necessary  to  saturate 
the  system,  as  it  were,  with  the  remedy,  by  giving 
it  in  doses  as  large  as  can  be  tolerated.  With 
this  view,  these  salts  may  be  introduced  by  the 
mouth,  by  enematn,  and  through  any  wounds  that 
may  be  present. 

In  cases  of  a  more  chronic  or  less  urgent  nature, 
we  may  give  15  or  more  grains  of  the  sulphite  of 
soda  or  magnesia  as  a  dose,  three  or  four  times 
daily.  As  a  lotion,  injection,  or  gargle,  the  sul- 
phite of  soda  may  be  used,  from  the  strength  of 
2  or  4  drachms  to  the  8  oimces,  or  a  saturated 
solution  may  be  employed.]  Henri/  Lee. 

lAbertieilii/,  Surgical  Essays  (III  consenuences  suc- 
ceeilinj?  Vcnfsection),  Edin.  1793.  Andral,  Precis 
(I'Anatora.  I'athol.  Paris,  1828.  Arnot,  Med.  Chir. 
Trans.  Lond.  1829.  if«H!);(7,  Zur  Veseuentzundunp, 
Wurzb.  18^9.  Bouillaiid,  KechercUes  pour  servir  k 
I'Hittoirede  la  Plilebite,  Rev.  M^d.  a  Paris,  1825. 
lii-esc/iet,  De  I'lnflamraation  des  Veines,  Journ.  Coni- 
).16nent,  Paris,  1819;  et  Plilc^lite.  Uic.  de  MM. 
a'aris,  1826.  Carmichael,  Obs.  on  Varix,  &c.  ;  Irish 
Coll.  Trans.  Dublin,  1818.  Cruveil/iier,  Phl^bite. 
Die.  de  Mid.  Prac.  Paris,  1834.  Dance,  De  la  t'hldbite, 
&c.  Arcliives  de  M^d.  Paris,  1828.  Davis,  Med. 
Chir.  Trans.  Lond.  1823.  Frank,  De  Plilebitide. 
Prrt.r,  iVled.  Univ.Taurin,  1825.  Basse,  Pathological 
Anatomy,  Syd.  Soc.  Translation,  Lond.  1846.  Heresse, 
Sur  la  Fhli^bite,  Journ.  de  M^d.  Paris,  1806.  Hodgson, 
'J'reatiseon  Dis.  of  Aiteries  and  Veins,  Lond.  1845. 
Ihinter,  On  the  Inflammation  of  Veins,  ed.  Med. 
Comment.  Edin.  1775  ;  and  Obs.  on  the  Inflammation 
of  the  Internal  Coats  of  Veins,  Med.  Chir.  Trans. 
Lond.  1793.  Langstert,  Theoria  de  Arter.  et  Ven. 
Afffect.  Prag-.  1764.  See  Diseases  of  the  Veins ;  Cyc. 
of  Med.  Lond.  1834.  ice  (f/enry),  On  Phlebitis  and 
Purulent  Deposits,  Lond.  1850.  Longuet,  Sur  I'ln- 
tlammation  des  Veines,  Paris,  1815.  Neifeld,  Ratio 
Medendi  Morbos  Circuli  Sang.  Bres.  1773.  Phasbus, 
De  Concrementis  Venarum  Osseis  et  Calculosis. 
Herd.  1832.  Pvchelf,  Des  Veneusy stems,  &c.  Lips. 
1818.  Ribes,  Expose  des  Rech.  sur  la  Phl^bite, 
Kev.  M^il.  Paris,  1825.  Sasse,  Dissertatio  de  Vas. 
Sane  Inf.  Hal.  1797.  Sc/iinncJ,;  Dissert.  Sistens 
Observ.  De  Vas.  Sang.  Inf.  Heidelb,  1794.J 

QUININE,  SULPHATE  OF.  This  valuable 
preparation  of  bark,  which  is  prescribed  in  a  large 
number  of  surgical  cases,  may  be  exhibited  in 
doses  of  from  one  to  five  grains,  three  or  four  times 
a  day,  according  to  circumstances.  As  its  solu- 
bility in  water  is  increased  by  an  excess  of  acid, 
one  drop  of  diluted  sulphuric  acid  is  frequently 
added  for  every  grain  of  quinine.  When,  how- 
ever, circumstances  render  it  advisable  to  dispense 
with  the  acid,  the  sulphate  of  quinine  may  be  pre- 
scribed without  it,  dissolved  in  the  Tinct.  Aurantii, 
or  in  the  form  of  pill,  either  by  itself  or  combined 
■with  opium,  blue  pill,  squills,  Extractum  Conii,  &c. 
It  may  also  be  given  to  children  mixed  with  syrup. 

RACHITIS.  (From  ^xixis,  the  spine  of  the 
back,  because  the  disease  was  once  supposed  to 
depend  on  disease  of  the  spinal  marrow.)  The 
rickets.    See  Riciibts. 

RAN U LA.  (Dim.  of  raiia,  a  frog.)  A  tu- 
mor under  the  tongue,  usually  believed  to  arise 
from  an  accumulation  of  saliva  in  the  duct  of  the 
bubnuixilhiry,  and  occasionally  in  that  of  the  sub- 
lingual, glaiid.  The  term  is  derived,  either  from 
tin  imaginary  resombliince  of  the  swelling  to  a  frog. 


RANULA. 

or  fnm  the  disease  making  the  patient,  as  it  were, 
croak  when  he  attempts  to  articulate.  Sucii 
writers  as  have  treated  of  this  disease  before  it 
was  known  that  the  parts  affected  by  it  were  dcK- 
tlned  for  the  secretion  of  the  saliva,  could  have 
no  accurate  notions  of  its  true  nature.  C'eltus 
is  supposed  to  have  alluded  to  ranula,  in  the 
fifth  section  of  his  seventh  book,  where,  after 
treating  of  the  diseases  of  the  torigue,  he  intro- 
duces the  following  passage  :   sub  lingua  (iiw(jite 
interdum  illiquid  ahcedit,  quod  fere  consislit  tn 
iunicA,  doloresque  maynos  movel.    The  latter  cir- 
cumstance, however,  renders   it  probable,  that 
some  other  affection  was  signified,  as  a  raiuda  is 
rather  attended  with  a  sense  of  restraint,  than  of 
pain.     Fabricius  ab  Aquapendeute  and  Uionis 
considered  a  ranula  as  an  encysted  tumor  of  the 
meliceris  kind.    Munick  expressly  says,  that  the 
affection  originates  from  a  thick  saliva,  which,  not 
being  able  to  pass  out  of  the  salivary  ducts,  accu- 
mulates under  the  tongue,  so  as  to  cause  a  swelling 
in  that  situation.    De  La  Faye,  in  his  noti  s  on 
Dionis,  adopted  Munick's  view  :  he  says,  "  There 
are  two  sorts  of  ranulae  ;  some,  which  are  round, 
and  situated  beneath  the  tongue,  seem  only  to  be 
produced  by  a  dilatation  of  the  excretory  duct  of 
the  sublingual  gland  ;  the  others  are  longer  than 
they  are  round,  are  situated  at  the  side  of  the 
tongue,  and  are  formed  by  a  dilatation  of  the  ex- 
cretory duct  of  the  inferior  maxillary  gland.  The 
fluid  which  fills  such  tumors  is  the  saliva,  which 
gradually  accumulates  in  them,  in  consequence  of 
its  viscidity  and  the  atony  of  the  duct."  Now 
and  then  the  contents  are  purulent,  and  ver}'  often 
calculi  are  met  with.     {Dupuytren,  Clin.  Chir. 
t.  iii.  p.  302.) 

[Mr.  Holmes  Coote  mentions  an  anomalous 
encysted  tumor  with  unusual  contents  in  the  posi- 
tion of  a  ranula  but  more  solid  and  firmer.  The 
patient  was  under  the  care  of  Mr.  Lawrence,  who 
made  an  incision  into  it,  and  removed  from  its 
interior  a  quantity  of  thick  matter  of  the  con- 
sistency of  putty.  The  cyst,  which  was  not  very 
adherent,  was  dissected  out,  and  the  patient  did 
well. 

The  fluid  which  escapes  from  an  ordinary  ranula 
does  not  chemically  resemble  inspissated  saliva. 
The  examination  of  the  fluid  of  a  ranula  from  a 
boy  twelve  years  old,  gave  the  following  residts:— 
Water  94-();  soluble  albumen  with  a  very  small 
quantity  of  stearine,  osmazome,  salivary  matter  ? 
and  carbonate,  nitrate,  and  acetate  of  potash  .5'4  in 
100  parts;  but  no  sulpho-cyanite  of  potash,  and 
only  a  trace  of  salivary  matter.  A  small  concre- 
tion, liowever,  removed  from  Wharton's  duct  ac- 
cording to  Dr.  L.  Possell,  contained  7'8  of  salivary 
mattei°  soluble  in  water,  13'3  of  salivary  mucus 
insoluble  in  water,  ()8-E!7  of  sulphate  of  lime,  9-i)3 
of  carbonate  of  lime.  In  another  specimen  of  sa- 
livary calculus  Poggiole  found  neutral  carbonate 
of  lime  94^,  animal  matter  4,  water  2,  in  100 
parts.  Translation  of  Chclius  by  South,  pp.  40:-l), 
vol.  ii.] 

The  excretory  ducts  of  the  submaxillary  and 
sublingual  glands  appear  to  be  the  only  ones  liable 
to  this  change;  fur  the  texture  of  the  parotid  duct 
is  too  dense  to  yield  and  constitute  a  swelling  of 
the  above  description.  Baron  Dupuytren,  who 
has  made  the  foregoing  reflection,  adds,  that  the 
seat  of  ranula  has  not  yet  been  anatomically  de- 
monstrated, and  that  it  is  very  desirable  that  there 
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should  be  an  elucidation  of  the  questions  by  dis- 
section, whether  this  disease  is  situated  in  tlie 
salivary  ducts  beneath  the  tongue?  or  whetlier  it 
consists  merely  in  a  serous  cyst  ?  or  else  in  one  ot 
a  mucous,  or  sero-mucous  texture,  formed  of  the 
dilated  follicles?  The  same  distinguished  surgeon 
then  expresses  his  own  suspicion,  that  tumors  of 
ilillerent  natures,  belonging  in  turn  to  one  of  these 
three  kinds,  have  been,  on  account  of  their  situ- 
ation, indiscriminately  confounded  together  under 
the  name  of  ranula;.  {Clin.  Ckir.  t.  iii.  p.  297.) 
iMalgaigne  believes,  that  ranidaj  are  most  fre- 
quently only  serous  or  sero-mucnus  cysts,  deve- 
hiped  under  the  mucous  membrane  of  the  mouth. 

.!/((«.  lie  Mid.  OpLr.  p.  463.  ed.  2.)  Dupuytren 
notices  the  observation  of  certain  writers,  that 
children  are  sometimes  born  with  ranulaj  ;  but 
suspects,  that  such  tumors  are  only  serous  exists 
situated  under  the  tongue,  and  wliich  occasionally 
become  so  large  as  to  reach  down  to  the  sternum. 
M.  Breschet  dissected  five  of  these  pretended 
ranulaj,  and  found  them  to  be  of  the  latter  de- 
scription.   {R'peiioire  d'Anatomie.) 

Leaving  out  of  consideration  mucous  cysts 
with  opique  pultaceons  contents  and  large  bursal 
and  other  cysts,  which  occasionally  are  found  to 
extend  from  the  mouth  into  the  neck,  not  perhaps 
correctly  described  as  ranulae,  still  there  remain 
the  more  common  transparent  tumors  under  the 
tongue,  the  pathological  anatomy  of  which  is  not 
yet  sufficiently  determined.  They  are  evidently 
not  all  formed  in  the  principal  duct  of  the  sub- 
maxillary or  sublingual  glands,  thougii  many  of 
them  are.  But  I  am  inclined  to  believe  that  all 
cases  of  true  ranulae  are  iu  obstructed  salivary  ducts 
either  in  the  principal  ducts  or  in  some  of  their 
ramifications. 

The  closure  of  the  orifice  of  the  duct  of  the  sub- 
maxillary gland  may  be  the  result  of  inflammation 
of  the  sublingual  mucous  membrane,  or  of  the 
tongue  itself.  Aphthas  and  ulceration  mvy  obli- 
terate the  duct.  Sometimes,  when  the  frajnum  of 
ihe  tongue  is  divided,  some  of  the  excretory  ducts 
opening  on  each  side  of  it  are  cut,  and  may  be- 
come obliterated.  (See  Dupuylren,  Ciiri.  Cldr. 
U  iii.  p.  301.) 

If  the  tumor  acquires  a  certain  size,  it  pushes 
'the  tongue  backwards,  displaces  or  injures  the 
teeth,  alfects  the  voice,  obstructs  speech,  mastica- 
tion, and  deglu;ition,  and  in  infants  interferes  with 
the  action  of  sucking.  Lastly,  the  tumor  may 
project  out  of  the  mouth,  or  beneath  the  jaw, 

[iVIr.  South  relates  that  the  elder  Ciine  used  to 
mention  in  his  lectures  that  he  was  one  morning 
alarmed  by  the  noise  of  a  person  breathing  with 
g'eat  diffictdty  in  the  next  room  to  his  consulting 
room,  and,  on  hastening  in,  he  found  a  man 
stretched  on  a  chair  and  almost  suffocated.  On 
being  inquired  of  as  to  what  was  the  matter,  he 
pointed  to  his  mouth,  upon  looking  into  which 
Cline  observed  a  large  ranula,  which  he  instantly 
punctured  with  a  lancet,  and  relieved  the  patient 
Irom  the  threatening  suffocation.] 

Persons  who  move  their  tongues  a  groat  deal, 
and  those  who  sing,  have  been  set  down  as  very 
liable  to  the  present  complaint  ;  but  this  opinion, 
I  believe,  rests  on  no  good  foundation.  The 
fluid  in  the  tumor  is  precisely  like  white  of  egg; 
but  it  is  thicker,  after  having  remained  a  long 
while  in  the  swelling  ;  and  it  is  occasionally  of  a 
calcareou.s,  and  even  stony  nature,    llantila  does 


not  proceed  from  an  inspissation  of  the  saliva,  as 
Do  la  Faye  supposed,  but  from  an  obstruction  of 
the  duct  or  orifices  of  this  tube.  The  collection 
may  produce  a  tumor  of  large  size  j  but  the  swell- 
ing generally  bursts  when  it  has  atttiined  the  di- 
mensions of  a  walnut. 

Mr.  B.  Bell  met  with  a  case,  where  an  ulcerated 
opening  had  formed,  and  been  treated  in  vain  with 
various  detergent  and  corrosive  .applicati'ms,  and 
even  a  mercurial  course.  At  length,  the  trtie 
cause  of  the  disease  liaving  been  ascertained,  a 
cure  was  accomplished  in  a  few  days,  by  removing 
a  piece  of  calcareous  matter,  which,  by  obstructing 
the  duct,  had  first  caused  the  swelling,  and  then 
ulceration. 

With  the  intention  of  easing  a  ranula  an 
op3ning  is  frequently  made  into  it  with  a  lancet, 
but  the  incision  closes  up  again,  and  the  swelling 
reappears.  J.  L.  Petit  relates  a  case,  in  which  the 
puncture  was  repeated  ten  times,  and  yet  the  cure 
was  not  accomplished.  The  ancients  made  the 
same  remark  ;  and  hence.  Pare'  preferred  the 
actual  cautery  to  the  lancet.  Dionis  had  also 
seen  ranulcB  recur,  after  they  had  been  simply 
opened  with  a  lancet ;  and  he  recommends,  for 
the  prevention  of  this  inconvenience,  the  applica- 
tion of  a  mixture  of  honey  of  roses  and  sulphuric 
acid  to  the  inside  of  the  cyst,  so  as  to  destroy  it. 
By  the  introduction  of  a  piece  of  lint  into  the 
cavity,  or  by  freely  opening  it,  and  removing  the 
edges  of  the  incision,  the  chances  of  success  are 
increased  ;  but  even  these  methods  may  fail,  as  I 
know  from  experience. 

M.  Louis  having  observed  that  the  radical  cure 
depended  on  a  fistulous  aperture,  through  which 
the  saliva  continued  to  flow,  recommended  such 
an  opening  for  the  saliva  to  be  made,  as  would 
not  close. 

Le  Clerc  recorded  a  case  in  which  the  root  of 
the  swelling  extended  under  the  tongue  ;  the 
tumor  filled  the  whole  mouth  ;  the  prominence 
which  it  formed  outw.ardly  was  as  large  as  a  duck's 
egg  ;  and  the  disease,  in  its  progress,  had  made 
the  teeth  of  both  jaws  project  outward.  At  some 
parts  of  its  surface,  a  fluctuation  was  perceptible  ; 
other  places  were  exceedingly  hard.  The  patient, 
who  could  scarcely  breathe,  demanded  assistance  ; 
and  a  puncture  was  made  in  the  softest  part  of  the 
swelling  below  the  chin.  A  thick  yellowish  fluid 
issued  out  of  the  ranula.  The  opening  was  en- 
larged with  a  knife,  and  about  a  pint  of  gritty 
inodorous  matter  was  extracted.  There  was  no 
haiinorrhage  from  the  cut  ;  and  no  sooner  had  the 
contents  of  the  swelling  been  let  out,  than  the 
patient  began  to  articulate,  which  he  had  not 
been  able  to  do  for  a  long  while.  The  sides  of  the 
tumor  being  so  prodigiously  distended,  Le  Clerc 
thought  proper  to  destroy  the  inside  of  the  cavity 
with  a  tent,  dipped  in  a  mercurial  solution.  The 
cure  was  completed  in  a  month,  and  the  tongue 
gradually  regained  its  original  size,  a  part  of  which 
it  had  lost. 

But,  as  M.  Louis  observes,  fortunate  as  the 
termination  of  this  case  was,  it  must  not  be  indis- 
criminately set  down,  that  destroying  the  cyst 
or  even  opening  the  tumor,  is  always  requisite. 
A  more  simple  method  will  sometimes  succeed. 
In  a  particular  case,  whicli  this  gentleman  lias 
related,  a  siintosity,  whicli  divided  the  swelling 
into  a  right  and  left  portion,  made  iiim  suspect 
that  it  consisted  of  two  sacs,  in  contact  with  each 
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other.  On  eacli  side,  in  front,  and  in  the  same 
line,  thoru  was  a  point,  wliicli  was  tlie  orificfi  of 
tlie  salivai-)'  duct,  soraewliat  dil;itpd,  and  blocked 
up  with  a  viscid  mattor.  Having  very  easily 
liassed  a  small  probe  into  the  orifices,  a  matter 
similar  to  white  of  egg  made  its  escape.  A  small 
leaden  probe  was  passed  into  each  opening,  and, 
two  days  afterwards,  the  sacs  were  emptied  again, 
and  two  pieces  of  lead,  somewhat  larger,  intro- 
dnced.  The  patient  was  advised  to  take  out  the 
pieces  of  lead  every  morning,  empty  the  swelling, 
and  then  replace  them.  In  a  fortnight,  the  open- 
ings, having  been  kept  continually  dilated,  had  no 
tendency  to  close  ;  the  saliva  did  not  accumulate, 
and  the  ranulte  never  appeared  again.  Sabatier 
also  employed  a  tent,  or  piece  of  bougie,  with 
success. 

I  attended  a  young  lady  who  had  a  ranula,  in 
which  the  plana  of  freely  opening  the  cavity,  of 
transfixing  it  with  setons,  of  removing  portions  of 
the  cyst,  and  of  introducing  into  it  lint  wetted 
v/ith  a  strong  solution  of  nitrate  of  silver,  all  failed. 
The  latter  experiment  caused  a  great  deal  of  pain, 
and  some  swelling  of  the  glands  of  the  neck.  I 
therefore  decided  to  try  the  effect  of  making  a 
small  puncture  in  the  tumor,  and  keeping  in  it 
a  very  small  silver  canula,  constructed  with  a 
little  circular  rim  at  its  outer  end,  to  prevent  it 
from  slipping  into  the  sac.  In  about  three  weeks 
a  cure  was  thus  accomplished.  The  tube  gave  no 
inconvenience,  and  kept  in  its  place  remarkably 
well.  Instead  of  a  tube,  Dupuytren  preferred  a 
little  contrivance,  termed  Loicton  a  devieure,  con- 
sisting of  two  thin  elliptical  metallic  plates  or  but- 
tons, live  or  six  lines  broad  in  the  greatest  diameter, 
and  joined  together  by  a  pedicle  two  or  three  lines 
in  length,  and  the  external  surface  of  which  plates 
was  convex,  the  internal  concave.  _  A  puncture 
tuo  lines  long  havilig  been  made  in  the  tumor 
about  an  inch  from  the  point  of  the  tongue,  and  \ts 
.contents  discharged,  one  button  is  introduced  with 
the  aid  of  a  paii^  of  forceps  into  the  cyst,  and  the 
other  remains  in  the  mouth.  This  little  instrument 
may  be  worn  without  inconvenience  as  long  as 
necessary,  the  fluid  of  the  cyst  regularly  escaping 
between  the  connecting  pedicle  of  the  instrument 
and  the  sides  of  the  opening.  (See  Clin.  Chir. 
t.  iii.  p.  31G.) 

Boinet  related,  to  the  French  Academy,  a  case, 
in  which  the  swelling  not  only  filled  the  whole 
mouth,  but  one  half  of  the  tumor  projected  out, 
and  a  cure  could  only  be  accomplished  by  ex- 
cision. The  two  upper  incisor  teeth,  on  the 
left  side,  were  lodged  in  a  depression  observable 
there  :  and  the  canine  tooth,  of  the  same  side, 
forced  outward  by  the  mass  of  the  disease,  had 
pierced  the  lip  near  its  commissure.  A  fluid  re- 
sembling mucus  flowed  from  a  narrow  aperture  at 
the  lower  part  of  the  swelling.  The  tongue  co\!ld 
not  be  seen,  so  much  Avas  it  pushed  backward,  and 
for  some  time,  the  patient  had  only  subsisted  on 
liquid  food,  which  he  was  first  obliged  to  convey 
to  the  back  of  the  throat  with  some  mechanical 
contrivance.  The  four  incisor  teeth,  two  canine, 
and  first  grinders  of  the  lower  jaw,  had  been 
pushed  out  of  their  sockets,  by  the  pressure  of 
the  swelling.  The  patient's  aspect  was  alarming, 
and  he  was  threatened  with  siillbcation.  Extirpa- 
tion was  deemed  necessary,  and  performed  with 
caution.  The  large  cavity  thus  occasioned  was 
filled  with  lint.    The  lower  jaw  being  diseased. 


Boinet  scraped  some  of  its  surface  off,  and  covered 
the  places  with  lint,  either  dry,  or  dipped  in  spirit 
of  wine.  Some  exfoliations  followed,  and  the 
fungous  granulations  which  grew  were  repressed 
by  proper  applications.  In  three  months  the 
parts  were  healed  in  so  regular  a  manner  that 
the  motion  of  the  tongue  was  not  in  the  least 
obstructed,  and  no  defect  continued,  except  the 
alteration  of  the  voice,  occasioned  by  the  loss  of 
teeth. 

Louis,  in  Mdd.  de  I'Acad.  de  Chir.  t.  iii.  Sabatier, 
Mdd.  Op^ratoire,  t.  ii.  p.  19,  &c.  ed.  2.  CaUiien, 
Systema  Chirurgiie  Hodierna;,  vol.  ii.  p.  108,  &c. 
Hafnia;,  1800.  Lassus,  Patholojcie  Chir.  t.  i.  p.  402, &c. 
8vo.  Paris,  1809.  /J/c/«<e)-,  Anlangsgr.  der  Wundaizii. 
b.  iv.  cap.  1.  Gott.  1800.  J.  J.  Slahl  et  J.  F.  E  de 
Schoenerben,  De  Ranuli,  sub  Lingu^  speciali  cuin 
Casu,  Erford,  1734.  Bresc/iet,  in  Repertoire  d'Ana- 
tomie  and  h\  Journ.  Univ.  dcs  Sciences  M^d.  Dc  - 
cembre,  1817.  J.  P-  ilali/aiync,  Man.  de  M^d  Opir. 
p.  463.  12mo.  Paris,  1837.  ed.  2.  Baron  Dupuytren, 
in  Lemon's  Orales  de  Clin.  Chir.  t.  iii.  8vo.  Paris, 
1833,  art.  11. 

RECLINATION.    A  term  emploj-ed  in  Ger-  j 
many  to  denote  the  operation  of  turning  a  cataract, 
so  as  to  change  the  position  of  its  anterior  and 
posterior  surfaces.    (See  Cataract.) 

[RECTOCELE.    This  terra  has  been  applied 
to  a  protrusion  of  the  rectum  into  the  vagina — 
the  posterior  wall  of  the  vagina  being  pushed  belbre 
it  as  a  covering.    It  occasionally  happens,  when 
the  perinteura  has  been  partially  ruptured,  or  when, 
without  any  rupture,  the  perinroum  and  vaginal 
outlet  have  been  so  much  dilated,  or  have  become 
so  much  relaxed  as  not  to  aff^ord  an  adequate  sup-  '. 
port  to  the  pelvic  viscera,  that  dilatation  of  the  i 
rectum  and  posterior  wall  of  the  vagina  is  gradually  | 
induced,  and  those  parts  are  protruded  through  the  • 
vulva  in  the  form  of  a  tumor,  which 'is  at  first  of 
small  size,  but  which  may  by  degrees  become  as 
large  as,  or  larger  than,  the  fist.    To  this  condition 
the  term  vaginal  reclocale  has  been  applied  by 
Malgaigne,  who  gave  a  detailed  description  of  it. 
(See  "  Me'm.  sur  un  Prolapsus  do  Rectum  dans  le 
Vagin,"  &c.,  Alhti.  de  I'Acud.  Roy.de  de  iMCd. 
t.  vii,  p.  4U6.    Paris,  1838.)    It  had,  however, 
been  previously  noticed  by  Sabatier,  who  pointed 
out  the  difference  between  simple  prolapse  of  the 
vagina  and  the  prolapse  of  the  rectum  witii  the 
vagina  now  imder  consideration.    It  was  also  well 
known  to  Sir  Charles  Clarke,  who  in  1814  gave  a 
clear  and  accurate  description  of  it  under  the  name 
procidentia  vagi7ia;,\vh\\a  he  called  the  analogous 
condition  in  which  the  bladder  and  anterior  wall 
of  the  vagina  are  protruded,  procidentia  vesica;. 
Such  a  nomenclature  is  confusing  ;  it  is  better 
therefore,  to  adopt  the  terms  proposed  by  Mal- 
gaigne, of  vaginal  rectocele  for  the  one  case,  and 
vaginal  cystocele  fi)r  the  other  ;  and  to  restrict 
the  .term  prolapse  of  the  vagina  to  the  descent  of 
the  vaginal  membrane  only,  not  involving  the 
adjaceiu  structures.    This  latter  condition,  if  we 
except  those  cases  in  which  it  is  associated  with 
prolapse  of  the  uterus,  is  of  extremely  rare  occui^ 
rence.    The  vaginal  cystocele  has  been  described 
in  this  Dictionary  under  the  heading  of  Bladhkr, 
Prolapsus  of.  , 

It  should  be  understood  that  in  rectocele  there 
is  no  displacement  of  the  entire  rectum  ;  its  poste- 
rior surface  maintains  its  normal  relation  with  the 
sacrum  and  coccyx  ;  its  anterior  surface  only  is 
involved,  and  becomes  dilated  into  a  pouch,  Avh-ch 
carries  the  vagina  before  it  as  a  covering.    ^V  hen 
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frucal  matters  descend  into  tho  rectum,  they  distend 
this  pouch,  and  the  muscular  fibres,  being  weakened 
Ijy  the  dilatation,  are  unable  to  expel  them;  while 
the  abdominal  muscles,  when  called  upon  to  assist, 
expend  tlu^ii-  force  upmi  the  pnucli,  which  they 
lend  still  further  to  dilate.  A  rectocele  is  almost 
invariably  of  gradual  formation.  Malgaigne,  how- 
ever, mentions  two  instances  in  which  it  was  sud- 
denly produced,  in  one  case  by  a  fall,  and  in  the 
other  by  lifting  a  heavy  weight.  Both  these 
patients  were  far  advanced  in  pregnancy. 

On  examination  of  the  parts,  protrusion  of  the 
posterior  wall  of  the  vagina  is  observed;  and  when 
the  patient  strains,  the  protrusion  is  increased  in 
size.  The  finger,  when  introduced  into  the  rectum, 
can  readily  be  turned  forwards  into  the  swelling, 
thus  showing  that  the  rectum,  as  well  as  the  va- 
gina, is  involved;  while  b)'  passing  the  finger  into 
the  vagina  in  front  of  the  swelling,  the  uterus  is 
felt  to  be  in  its  natural  position  or  nearly  so. 

This  affection  causes  great  discomfort  to  the 
patient.  There  is  a  feeling  of  weakness  and  of 
bearing  down  in  the  perinaeal  region,  with  obstinate 
constipation  and  great  difficulty  in  evacuating  the 
rectum.  Often  this  cannot  be  effected  until  pres- 
sure has  been  made  upon  the  tumor  from  the 
vagina  to  squeeze  the  contents  out  of  it — until,  in 
fact,  the  deficient  contractile  power  of  the  rectum 
'  has  been  artificially  supplied  and  properly  directed 
towards  the  natural  outlet. 

It  has  been  already  stated  that  partial  rupture 
of  the  perinfBum  predisposes  to  this  affection.  It 
is  otherwise,  however,  when  the  rupture  is  com- 
plete and  extends  through  the  sphincter.  In  the 
latter  case  there  is  incontinence  instead  of  consti- 
pation, for  when  the  faeces  pass  into  the  rectum 
there  is  nothing  to  prevent  their  escape,  and  dila- 
tation, therefore,  can  hardly  occur.  Mr.  Bryant, 
however,  has  recorded  a  case  in  which  both  con- 
ditions were  present  in  the  same  person.  (See 
Gull's  Hosp.  Reports,  1865,  p.  276.) 

It  is  necessary  to  remark  that  prolapse  of  the 
posterior  wall  of  the  vagina  may  occasionally  pro- 
ceed from  other  causes  than  that  now  under  con- 
bideration.  A  vaginal  hernia,  for  instance,  in 
which  the  intestine  descends  between  the  vagina 
and  rectum,  pushing  before  it  the  recto-vaginal  fold 
of  peritoneum,  might  cause  a  tumor  similar  in  ex- 
ternal appearance.  ■  Sir  Charles  Clarke  mentions  a 
case  in  which  protrusion  of  the  vagina  was  caused 
by  the  descent  of  cysts  connected  with  diseased 
ovaries.  It  might  also  possibly  be  dependent  upon 
an  abscess  in  the  recto-vaginal  septum.  The  na- 
ture of  the  case,  however,  is  at  once  made  clear  by 
examination  of  the  interior  of  the  rectum,  the  cavity 
(if  which  will  be  more  or  less  encroached  upon  in 
any  of  the  cases  just  mentioned;  whereas  in  recto- 
cele it  will  be  dilated,  and  the  finger  can  be  passed 
forward  into  the  swelling. 

Treatment. — It  is  only  within  the  last  few  years 
that  any  effectual  remedy  has  been  devised  for 
this  complaint.  The  measures  formerly  adopted 
were  palliative  only.  Sir  C.  Clarke  recommended 
the  use  of  astringent  injections,  and  in  severe  cases 
a  globular  pessary  to  be  worn  in  the  vagina.  Mal- 
gaigne relates  cases  in  which  attempts  wore  made 
to  diminish  the  calibre  of  the  vagina  by  dissecting 
away  portions  of  tho  mucous  membrane  covering 
the  swelliiig,  and  uniting  the  edges  of  the  incision 
by  suture;  but  the  result  was  not  encouraging,  and 
he  therefore  was  content  with  a  pessary  to  retain 
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the  swelling  in  its  place.  What  is  wanted  is  the 
restoration  of  that  support  to  the  pelvic  floor,  the 
loss  of  which  is  the  essential  cause  of  the  com- 
plaint, and  the  only  way  in  which  this  can  be  el- 
feoted  is  by  closure  of  the  ruptured  or  relaxed  peri- 
nniimi  to  a  sufficient  extent  to  retain  the  protrusion. 
For  this  purpose  the  operation  for  rupture  of  the 
perinaoum  has  been  now  frequently  applied  with 
very  satisfactory  results:  in  the  first  instance,  we 
believe,  by  Mr.  Baker  Brown.  The  operation 
required  is  essentially  the  same  as  that  for  rupture 
of  the  perinajum,  and  its  details  will  be  described 
in  tlie  article  on  that  condition,  to  which  the  reader 
is  referred.  If  it  is  properly  performed,  a  thick  ' 
and  firm  perinaeumis  obtained, capable  of  elTectuallj' 
retaining  the  protrusion,  and  the  result  will  be  a 
complete  cure  of  the  complaint.  The  sensation  of 
weakness  and  bearing  down  is  no  longer  felt,  and 
the  constipation,  so  far  as  it  depends  upon  the 
mechanical  difficulty  in  emptying  the  rectum,  is 
relieved.  It  may  be  objected  that  the  restoration 
of  the  perinffium  does  not  cure  the  dilatation  of  the 
rectum  and  vagina  but  merely  prevents  their  pro- 
trusion externally.  It  will  be  found,  however,  that 
when  these  parts  are  retained  in  their  proper  place 
they  gradually  return  to  their  proper  dimensions. 
It  must  be  remembered  that  the  dilatation  is  not 
the  essence  of  the  complaint,  but  only  takes  place 
from  mechanical  reasons,  in  consequence  of  the  loss 
of  support  in  the  pelvic  floor.  When  that  support 
is  supplied,  the  dilatation  by  degrees  disappears,  or 
at  any  rate  is  so  much  lessened  as  to  be  of  no  prac- 
tical inconvenience.  The  writer  having  operated 
in  niunerous  cases  in  the  manner  suggested  can 
speak  from  personal  experience  of  the  perfectly 
satisfactory  residts  obtained.  (See  Lancet,  Feb.  3, 
1866,  p.  117.)]  James  R.  Lane. 

[RECTO-VAGINAL  FISTULA.  A  recto, 
vaginal  fistula  is  an  abnormal  communication  be- 
tween the  vagina  and  rectum.  It  is  most  fre- 
quently caused  by  sloughing  of  the  recto-vaginal 
septum  from  long-continued  pressure  of  the  foetal 
head  during  labour,  or  from  laceration  of  that  part 
by  the  unskilful  use  of  instruments.  It  may  also 
arise  from  abscess,  bursting  on  one  side  into  the 
vagina  and  on  the  other  into  the  rectum,  from 
venereal  ulceration,  ulceration  accorapan3'ing  stric- 
ture of  the  rectum,  or  cancerous  disease.  When 
the  aperture  is  small  the  inconvenience  ma}'  not 
be  great,  and  may  be  confined  to  the  occasional 
escape  of  flatus,  or  of  frecal  matters  wlien  the 
bowels  are  relaxed.  But  when  the  aperture  is 
larger,  more  or  less  of  the  fajces  will  always  escape 
from  the  rectum  into  the  vagina,  and  the  condition 
of  the  patient  is  most  distressing,  though  the  an- 
noyance is  perhaps  loss  constant  than  in  the  case 
of  a  mwo-vaginal  communication. 

When  the  aperture  is  small  its  closure  may 
sometimes  be  effected  by  cauterisation  with  the 
actual  cautery,  or  with  some  powerful  caustic  as 
nitric  acid  or  the  potassa  fusa.  But  when  it  is  of 
any  magnitude,  the  only  chance  of  closing  it  is  by 
a  plastic  operation.  The  edges  of  the  aperture 
shoidd  bo  carefully  denuded,  and  the  cut  surfaces 
brought  into  accurate  contact  with  metallic  sutures. 
The  mode  of  doing  this  will  be  described  in  detail 
in  the  article  on  vesico-vaginal  fistula,  it  is  there- 
fore nnni.'cesBary  to  enter  upon  it  here.  After  the 
operation,  the  bowels  should  bo  confined  by 
opium  for  eight  or  ton  days,  when  an  aperient 
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should  be  administered,  followed  by  an  injection. 
The  sutures  should  not  be  removed  till  after  the 
bowels  have  been  emptied.  An  operation  of  this 
kind,  if  the  part  is  in  a  sound  condition  on  both 
sides,  will  succeed  in  the  majority  of  cases,  and  a 
perfect  cure  will  be  the  result.  It  is  useless,  how- 
ever, to  attempt  it  under  other  circumstances. 
When  there  is  ulceration  in  the  rectum  from  stric- 
ture, and  still  more  of  course  when  there  is  cancer  of 
either  rectum  or  vagina,  there  is  little  or  no  chance  of 
union  following  a  plastic  operation.  The  probability 
of  success  is  greater  when  the  operation  is  situated 
somewhat  high  up  in  the  recto- vaginal  septum  than 
when  it  is  low  down  near  the  sphincter.  In  the 
latter  case  the  action  of  the  muscle  interferes  greatly 
with  the  continued  apposition  of  the  edges,  and  is 
very  likely  to  prevent  union  taking  place.  So 
nuich  is  this  the  case,  that,  according  to  the  writer's 
experience,  and  in  order  to  avoid  disappointment, 
it  is  better  at  once  to  lay  open  the  fistula  com- 
pletely by  cutting  through  the  perineum  and 
sphincter  muscle,  and  afterwards  to  bring  the  parts 
together  by  the  operation  suited  for  laceration  of  the 
perinajum.  (See  Rupture  of  the  PERiNiEUM.)] 

James  R.  Lane. 


[RECTO- VESICAL  AND  RECTO-URE- 
THRAL  FISTULA.— These  can  obviously  only 
occur  in  the  male  subject.    Both  are  rare,  the 
former  especially  so.     A  recto-vesical  communi- 
cation is,  however,  a  possible  result  of  ulceration 
or  abscess  accompanying  stricture  of  the  rectum, 
or  of  malignant  disease  in  either  organ.    In  such 
cases  any  effectual  surgical  treatment  is  out  of  the 
question.    The  urine  passes  into  the  rectum,  where 
it  is  retained  by  the  sphincter,  and  where  its  pres- 
sure produces  considerable  irritation.     The  faeces 
also  pass  into  the  bladder,  causing  still  greater  dis- 
tress.    A  recto- urethral  fistula  may  be  the  result 
of  abscess  in  the  prostate,  breaking  into  the  rectum. 
Sir  H.  Thompson  met  with  such  a  case,  in  which 
the  urine  passed  by  the  anus  for  some  weeks. 
After  trying  various  means,  the  use  of  the  catheter, 
&c.,  he  fotmd  that  when  the  patient  lay  flat  on  his 
face  during  micturition  nearl}'  all  the  urine  passed 
by  the  urethra.    This  plan  was  therefore  adopted 
for  three  months,  and  by  the  end  of  that  time  the 
fistula  was  soundly  healed.    (See  Holmes'  Si/st.  of 
Surg.  vol.  iv.  p.  414.)    A  small  communication  be- 
tween the  urethra  may  perhaps  be  closed  by  stimu 
lating  its  edges  with  nitrate  of  silver,  and  should 
that  fail,  by  the  application  of  the  actual  cautery. 
When  the  opening  is  larger  its  edges  must  be  de- 
nuded and  brought  together   with  silver-wire 
sutures.    The  part  can  be  reached  without  any 
great  difficulty  by  using  the  duckbill  speculum  in  the 
rectum.    The  method  pursued  should  be  the  same 
as  in  vesico-vaginal  fistula.  A  case  of  fistula  which 
followed  the  operation  of  recto-vesical  lithotonij', 
which  was  sticcessfully  closed  in  this  way  by  the 
writer,  has  been  mentioned  in  article  Lithotomv, 
p.  245.  See  also  Lancet,  Feb.  6,  1G64.  Other  cases 
of  congeniial  communications  between  the  rectum 
and  the  bladder  or  urethra  have  been  mentioned  in 
article  Anus,  vol.  i.  p.  2G5.]     James  H.  Lane. 

RECTUM,  DISEASES  OF.— Many  cases,  in 
which  this  bowel  is  more  or  less  concerned,  are 
treated  of  in  other  parts  of  this  Dictionary,  and 
therefure  it  will  only  be  necessary  for  me  here  to  re- 
fci'to  them,  and  then  notice  some  diseases  of  the  same 
bowel,  which  are  not  considered  in  other  articles. 
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In  the  article  Anu.s  will  be  found  an  account 
of  abscess,  fistula  in  ano,  anal  fissure,  imperforate 
anus,  and  artificial  anus.  Under  the  head  of  Iii- 
Ics/iiial  Conerelioiis,  I  have  noticed  the  dangerous 
obstruction  of  the  rectum  by  masses  of  indurated 
matter.  In  the  article  Lithotomy,  the  mode  of 
cutting  through  the  rectum  into  the  bladdi-r,  for 
the  purpose  of  extracting  a  calculus  from  the  latter 
organ  is  explained  ;  and  if  the  reader  refer  to 
Bl,.-iDDER,  he  will  there  find  a  description  of  the 
method  of  tapping  it  from  the  rectum.  The  dis- 
eases of  the  rectum  remaini}ig  to  be  described  are 
luemorrhoids  or  piles,  prolapsus,  polypus,  ulcer, 
stricture,  and  cancer  of  the  rectum. 

Piles — Haemorrhoids. — From  atfia,  blood, 
and  ^ett',  to  flow. 

The  lower  end  of  the  rectum  is  frequently  the 
seat  of  tumors,  which  in  many  persons  bleed  from 
time  to  time,  and  hence  are  called  hemorrhoids,  or, 
in  common  language,  piles.  Such  as  had  not  this 
hcemorrhagic  character,  were  termed  by  the  old 
surgeons  Llind  piles  ;  while  those  which  hied  were 
named  open,  More  important  practical  distinctions 
are  those  of  external  and  internal  piles. 

With  respect  to  the  nature  of  these  swellings 
various  opinions  have  been  entertained.  Some 
writers  have  expressed  their  belief,  that  the  blood 
discharged  from  them  comes  neither  from  arteries 
nor  veins,  but  from  the  intermediate  capillary  ves- 
sels. (Monteyre.)  Laennec  and  A bernethy  espoused 
the  doctrine,  tliat  piles  are  the  result  of  the  form- 
ation of  new  vesse!s.  Lastly,  Stalil,  Alberti,  Ve- 
salius,  Morgagni,  J.  L.  Petit,  and  Pinel,  regard 
them  as  dilated  veins,  true  r«)7'ces.  and  such  was 
the  opinion  of  Dupuytren.  (See  Lego7i's  Orales  de 
Clinique  Chir.  t.  i.  p.  340.) 

The  latter  is  the  view  entertained  by  Sir-Ben- 
jamin  Brodie : — "  A  patient  consults  you,  com- 
plaining of  swelling,  pain,  and  tenderness  in  the 
neighbourhood  of  the  anus.  You  examine  the 
[lart,  and  find  on  its  verge  a  number  of  tumors, 
about  the  size  of  the  end  of  the  thumb,  or  finger, 
with  broad  bases,  not  very  distinct  from,  but  run- 
ning one  into  the  other,  covered  by  the  common 
integuments,  and  of  a  more  or  less  purple  appear- 
ance. If  you  cut  into  one  of  these  tumors,  there 
is  immediately  a  flow  of  venous  blood,  followed  by 
a  small  quantity  of  arterial  blood;  such  as  might 
arise  from  a  cut  anywhere  else.  On  making  a 
section  of  the  tumor,  it  presents  to  the  eye  the  ap- 
pearance of  dilated  and  tortuous  veins.  In  fact, 
you  cannot  doubt,  that  they  are  dilated  veins  ; 
they  are  exactly  like  varicose  veins  of  the  leg. 
The  tumors,  which  I  have  described,  are  situated 
below  the  sphincter  innsde,  and  we  call  them  cr- 
iernal  piles. 

"  Another  patient  consults  you,  complaining  also 
of  a  swelling  at  the  anus,  accompanied  by  pain  and 
tenderness.  You  examine  the  part,  and  find  a 
number  of  tumors  of  a  diiferent  kind.  These,  too, 
have  broad  bases,  and  run  one  into  the  other, 
forming  a  circle,  which  pr.'jects  below  the  anus. 
They  are  covered,  not  by  the  common  integmuent, 
but  by  the  mucous  membrane  of  the  rectum,  pro- 
truded from  above  the  sphincter  muscle.  On 
making  a  section  of  one  of  these  tumors,  there 
innnediately  flows  venous  blood,  and  artena  blood 
may  flow  a'fterwards.  On  looking  at  the  divided 
surface,  it  is  evident  that  tlie  tumor  was  composed 


of  a  large  tortuous  vein.  It  is  the  accidental  en- 
largement of  these  tumors  which  causes  them  to 


piotrude  extenially  ;  but  tliey  are  formed  above 
iho  sphincter  muscle,  and  we  call  them  internal 
piles,  or  hamorrlioids."  (See  Land.  j\Ied.  Gaz. 
vol.  XV.  p.  742.) 

Mr.  Syme  divides  hiemorrhoids,  or  the  tumors 
ivhich  grow  at  the  verge  of  the  anus,  into  three 
kinds: — 1.  Those  which  depend  on  enlargement 
of  the  veins  at  tlie  e.xtremity  of  the  rectum.  2. 
Kxternal  hajmorrhoids  formed  by  enlargement  of 
the  thin  skin  and  subjacent  cellular  texture  at  tiie 
verge  of  the  anus.  3.  Those  which  consist  of  a 
vascular  development  of  the  mucous  membrane, 
constituting  tumors  much  disposed  to  bleed,  when 
protruded  from  tlie  anus.  Of  this  character  appear 
to  Mr.  Syme  to  be  those  named  internal  hcemor- 
rhoids. 

It  will  be  convenient  to  consider  separately  the 
two  varieties,  viz.,  external  and  internal 
hjemorrhoids. 

External  Hemorrhoids. 

[An  external  hsemorrhoid  is  a  small  tumor  situ- 
ated just  external  to  the  sphincter  muscle.  What 
may  be  designated  as  the  true  external  or  venous 
haemorrhoid,  answers  to  the  first  of  Mr.  Syme's 
subdivisions,  and  is  connected  with  a  dilated  and 
varicose  condition  of  the  hsemorrhoidal  veins,  the 
distended  branches  of  which  are  in  such  cases 
visible  through  the  thin  integument  near  the  anus. 
Sometimes,  when  more  congested  than  usual,  coagu- 
lation of  the  blood  takes  place  in  one  of  these  va- 
ricosities, and  a  small  hard  circumscribed  tumor  is 
formed  external  to  the  anus.  Inflammation  then 
takes  place  in  and  around  the  swelling,  and  is  often 
attended  with  very  severe  pain  and  distress  to 
the  patient.  If  not  attended  to,  this  will  often 
proceed  to  suppuration  ;  a  small  abscess  will  form 
and  break,  and  the  coagulum  will  be  expelled 
through  the  opening.  Such  an  abscess,  if  small, 
■will  usually  heal,  but  when  large  or  situate  in 
very  close  proximity  to  the  sphincter,  it  may 
leave  a  small  fistulous  channel  which  will  not  heal 
till  laid  open  in  the  usual  way,] 

Sir  B.  Brodie  says :  "  Sometimes  an  abscess 
forms  in  one  of  these  external  piles,  and  bursts 
externally.  The  abscess  may  be  troublesome  to 
heal  ;  but,  when  it  is  healed,  it  is  found  that  the 
cavity  of  the  vein  is  obliterated,  and  that  it  is,  in 
fact,  cured.  Such  an  abscess  is  essentially  dif- 
ferent from  a  fistula  in  ano.  Sometimes,  when  an 
external  pile  is  inflamed,  the  blood  in  it  becomes 
coagulated,  and  it  is  then  hard  to  the  touch.  If, 
under  these  circumstances,  you  slit  open  the  pile 
with  a  lancet,  there  comes  out  a  mass  of  hard  co- 
agulum, perhaps  as  large  as  a  pea,  or  a  horsebean  : 
the  cavity  inflames,  suppurates,  and  granulates. 
The  same  thing  happens  as  though  suppuration 
had  taken  place  in  the  first  instance,  and  the  pile 
is  obliterated.  But  if  you  do  not  slit  open  tlie 
pile,  and  leave  the  disease  to  take  its  own  course, 
the  cavity  being  blocked  up  by  the  coagulum,  the 
vein  becomes  obliterated,  after  which  the  coagulum 
is  gradually  absorbed,  and  the  pile  is  cured  ;  that 
which  was  a  pile  before  being  now  converted  into 
a  flap  of  skin.  Just  the  same  circumstance  happens 
with  varicose  veins  of  the  leg,  where  sometimes 
there  is  a  Jiatural  cure,  in  consequence  of  the 
coagulation  of  the  blood  in  the  dilated  vessels. 
Sometimes,  when  a  pile  is  thus  distended  with 
coagulated  blood,  the  skin  becomes  so  much  at- 
tenuated, that  it  gives  way  in  some  one  point, 
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and  the  blood  being  gradually  squeezed  out,  sup- 
puration probably  takers  place  ;  and  the  case  pro- 
ceeds just  the  same  as  if  j'ou  had  opened  the  pile 
with  a  lancet."  (Sir  D.  Brodie.)  The  folds  of 
skin,  the  remains  of  former  piles,  are  at  first  large, 
loose,  and  pendulous,  but  may  afterwards  di- 
minish so  as  to  give  no  inconvenience. 

[The  most  effectual  treatment  of  such  a  case  is  to 
make  a  puncture  with  a  lancet  into  the  swelling  ; 
the  coagulum  then  escapes,  or  it  may  be  easily 
squeezed  out.  The  relief  to  the  patient  is  im- 
mediate, the  irritation  subsides,  and  the  small 
wound  rapidly  heals.  On  examining  the  cavity 
after  the  blood  has  been  squeezed  out  of  it,  it 
will  be  seen  to  have  the  appearance  of  a  c^'st, 
with  a  smooth  polished  lining,  evidently  the  inner 
membrane  of  the  vein.  The  cyst  is  often  only 
loosely  connected  with  the  surrounding  textures, 
and  by  taking  hold  of  it  with  the  forceps,  it  may 
be  easily  detached,  remaining  however  adherent 
by  a  sort  of  pedicle,  where  the  varicose  dilatation 
was  connected  with  the  trunk  of  the  vein.  I  have 
repeatedly  done  this  for  the  purpose  of  examin- 
ing the  nature  of  these  swellings,  cutting  through 
the  pedicle  above  mentioned  after  drawing  out  the 
cyst,  and  have  satisfied  myself  that  the  coagulum 
is  contained  in  the  interior  of  the  vein,  and  is  not 
effused  by  rupture  into  the  areolar  tissue,  as  some- 
times described.  The  drawing  out  the  cyst  in  the 
manner  described  adds  slightly  to  the  pain  sufl'ered 
by  the  patient  at  the  moment,  but  it  has  the  ad- 
vantage at  all  events  of  preventing  the  return  of 
the  complaint  at  that  particular  spot. 

In  cases  where  the  inflammatory  actior>  is  less 
severe,  it  may  subside  in  a  few  days  under  the 
application  of  cold  lotions,  with  rest  in  the  recum- 
bent position,  and  purgative  medicines  ;  but  the 
coagulum  remains,  and  will  require  some  time  for 
its  removal,  its  absorption  being  necessarily  a  slow 
and  gradual  process. 

Such  a  case  as  has  been  described  is  a  true 
external  hsemorrhoid  or  pile,  having  its  origin  in  a 
dilatation  of  a  branch  of  vein  in  the  vicinity  of  the 
anus.  But  after  repeated  attacks  of  this  kind  the 
dilated  skin,  which  covers  the  swellings,  does  not 
entirely  regain  its  former  condition,  but  remains 
enlarged,  and  forms  pendulous  excrescences,  which 
are  at  any  time  liable,  from  accidental  irritation,  to 
become  swollen  and  painful,  till  at  length  the  skin 
and  subjacent  areolar  texture  become  much  thick- 
ened and  hypertrophied.] 

Sir  Benjamin  Brodie  explains  that  the  ultimate 
changes  which  take  place  in  cases  of  piles,  are 
exactly  similar  to  those  which  occur  in  connection 
with  varicose  veins  of  the  leg.  At  first,  these 
vessels  are  simply  varicose,  or  dilated  ;  at  last, 
they  become  inflamed  ;  lymph  is  deposited  in  the 
celluiar  tissue  surrounding  them  ;  and  at  length 
there  is  a  great  mass  of  induration,  in  which  the 
diseased  blood-vessels  are  imbedded.  So  it  is  with 
the  veins  of  the  anus.  At  first,  they  become 
simply  dilated  ;  repeated  attacks  of  inflammation 
cause  an  effusion  of  lymph  into  the  adjacent  ccl- 
lulartexture  ;  and  then  the  pile  appears  like  a  solid 
tumor;  in  the  centre  of  which,  however,  the  dilated 
vein,  in  which  the  disease  originated,  is  still  found. 

Mr.  Hodgson  says:  "The  blood  sometimes 
coagulates  in  the  dilated  vein,  and  the  swel- 
ling becomes  hard,  inflamed,  and  very  painful. 
The  coagulum  is  subsequently  absorbed,  but  the 
thickened  coats  of  t!ie  vein  and  the  surround- 
L  L 
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ing  parts  form  n.  tumor,  which  is  li!il)lo  to  in- 
flame mid  alVord  great  distress."  {On  Dis.  of 
Arteries,  ^c.  p.  566.)  This  observation  agrees 
with  the  statement  of  Sir  E.  Home,  that  in  cases 
of  long  standing  the  contents  of  hajmorrhoidal 
tumors  "  coagulate  and  become  solid  ;  their  coats 
increase  in  thickness,  and  they  resemble  pendulous 
e.tcrescent  tumors  in  other  situations  in  the  body." 
(Ok  Ulcers,  <S-c.) 

[The   cutaneous    excrescences,  usually  deno- 
minated "e.xtemal  piles,"  are  of  very  frequent 
occurrence.    They  often,  no  doubt,  originate  in 
the  manner  above  described,  but  they  are  also 
often  met  with  independent  of  any  evident  varicose 
condition.    Any  irritation  of  the  delicate  integu- 
ment close  to  the  anus  is  apt  to  produce  inflamma- 
tion and  swelling,  and  to  give  rise  to  a  permanently 
hypertrophied  condition  of  the  skin  and  subcu- 
taneous areolar  texture  answering  to  Mr.  Syme's 
second  subdivision  of  the  complaint.  After  the  sub- 
sidence of  the  inflammation,  loose  flaps  of  skin  re- 
main, which  may,  for  along  time,  occasion  no  pain 
or  inconvenience  to  the  patient,  though  they  are  at 
times  liable  to  fresh  attacks  of  inflammation,  as  a 
consequence  of  errors  in  diet,  constipation,  over-ex- 
crtion  in  walking  or  riding,  and  such  like  causes. 
They  then  form  painful  swellings,  of  a  bright  red 
colour,  forming  a  contrast  in  this  respect  to  the 
dark  purple  hue  of  the  true  venous  external  hsemorr- 
hoid,  while  they  are  also  less  abruptly  circumscribed 
than  the  tumors  formed  by  the  coagulation  of 
blood  in  a  dilated  vein. 

The  only  permanently  effectual  treatment  of 
these    swellings  is  their  removal    by  excision. 
They  should  be  seized  with  the  forceps  and  cut 
off  at  their  base  with  a  pair  of  strong  scissors.  It 
is  better,  especially  where  they  are  numerous,  to 
let  the  incisions  be  made  in  a  direction  radiating 
from  the  anus  rather  than  transversely.    There  is 
no  danger  to  be  apprehended  either  at  the  time  or 
subsequently  from  the  removal  of  these  external 
folds  of  skin.    The  bleeding  is  seldom  of  any 
importance ;  in  most  cases  it  soon  ceases  spon- 
taneously, or  should  it  not  do  so,  it  can  he  ar- 
rested immediately  and,  with  certainty  by  slight 
pressure  with  a  sponge  held  to  the  part  for  a  few 
minutes.    The  wounds,  in  the  great  majority  of 
cases,  rapidly  heal.    The  ligature  should  on  no 
account  be  used  for  the  removal  of  swellings  ex- 
ternal to  the  anal  aperture.    The  danger  of  bleed- 
ing is  entirely  imaginary,  while  the  strangulation 
of  the  skin  by  a  ligature  always  occasions  acute 
and  prolonged  suffering  to  the  patient,  and  often 
excites  considerable    constitutional  disturbance. 
The  practice  is  not  even  yet  entirely  exploded, 
but  it  is  one  which  cannot  be  too  strongly  con- 
demned. As  Sir  B.  Brodie  observes,  "  if  an  abscess 
has  formed  which  bursts,  discharges,  and  closes  at 
its  orifice,  and  then  bursts  and  discharges  again, 
it  may  be  expedient  to  cut  off  the  pile  and  the 
abscess  with  it." 

In  cases  where  excision  may  not  be  thought 
necessary  or  expedient,  or  where  the  patient  de- 
clines to  submit  to  it,  measures  nuist  be  adopted 
to  subdue  the  inihuiimation  when  present.  For 
this  purpose  rest  in  the  recumbent  posture  is  es- 
sential; cooling  and  sedative  applications  should  be 
used  to  the  part,  such  as  the  acetate  of  lead  lotion 
with  opium  or  morphia;  or,  if  the  patient  prefer  it, 
a  warm  hip  bath  or  warm  linseed  poultice.  Leeches 
are  frequently  employed,  but,  according  to  the  ex- 


perience of  the  writer,  they  often  do  more  harm 
than  good  by  the  irritation  which  they  occasion. 
Free  purgation  with  calomel  and  colocynth,  fol- 
lowed by  saline  aperients,  are  of  the  greatest  ser- 
vice, not  only  by  clearing  the  bowels  but  by  un- 
loading the  portal  system  and  so  relieving  the 
congestion.    When  the  inflammation  and  pain  have 
subsided,  the  unguent.  Hydrarg.  Amnion.  Chloridi, 
or  an  ointment  composed  of  half  a  drachm  of  calo- 
mel to  the  ounce  of  lard  may  be  used  to  aid  in  the 
reduction  of  the  swelling.    These  are  better  than 
the  gall  ointment  so  constantly  ordered,  \yhich  is 
a  dirty  and  irritating  application.  Astringents, 
such  as  the  gall  nut,  may  be  useful  applications  to 
a  mucous  membrane,  but  they  have  little  or  no  in- 
fluence, except  to  irritate,  when  applied  to  a  cu- 
taneous surface.] 

Internal  Haemorrhoids. 

[The  term  hsemorrhoid  is  more  appropriately  ap- 
plied to  this  condition  than  to  the  affection  just 
described,  a  flow  of  blood  being  one  of  its  most 
characteristic  symptoms,  whereas  haemorrhage  is 
not  a  frequent  accompaniment  of  the  external  hae- 
morrhoidal  swellings. 

Internal  haemorrhoids  are  tumors  situated  just 
above  the  sphincter  muscle,  and  covered  by  the 
mucous  membrane  of  the  bowel.  They  consist  of 
hypertrophied  mucous  membrane  and  submucous 
tissue,  containing  a  very  copious  network  of  blood 
vessels.  In  some  cases  the  swellings  seem  to  con- 
sist mainly  of  the  ramifications  of  vessels  held  toge- 
ther by  a  very  limited  amount  of  connective  tissue. 

The  doctrine  formerly  very  commonly  taught, 
and  indeed  still  held  by  some  modern  writers  of 
repute,  among  whom  may  be  mentioned  Mr.  Quain 
and  Mr.  Curling,  was  that  internal  haemorrhoids 
are  mainly  caused  by  venous  dilatation,  that 
they  are  in  fact  an  enlarged  and  varicose  condi- 
tion of  the  hsemorrhoidal  veins.] 

The  opinion  that  piles  are  formed  of  cells  filled 
with  blood,  was  adopted  by  Dr.  IVibes.  The  dis- 
tention of  the  hfemorrhoidal  veins  w^ith  bhiod,  he 
observes,  gives  rise  to  varices;  but,  if  any  of  their 
blood  is  extravasated  in  the  cellular  membrane,  at 
the  inferior  and  internal  part  of  the  anus,  hajmor- 
rhoids  are  the  result.  If  the  inferior  rnesenteric 
vein  be  dissected  in  htemorrhoidal  patients,  the 
ramifications  of  the  vessel  are  seen  terminating  in 
these  cysts  of  blood,  and,  on  completely  removing 
the  whole,  the  hajmorrhoids  appear  suspended  from 
the  branches  of  the  vein,  as  grapes  from  the  vine. 
(See  Jiavue  Med.  t.  i.  8vo.  1820.) 

When  piles  consist  of  distinct  cysts  or  sacs  of 
blood,  they  are  originally  varicose  enlargements  of 
the  branches  of  the  hamorrhoidal  veins.  Were 
this  not  the  fact,  how  could  cases  like  the  follow- 
ing ever  take  place  ?  "  One  of  my  patients  (says 
M  Delatour)  had  several  of  these  tumors,  of  very 
large  size,  and,  at  every  contraction  of  the  splii'ic'er 
ani,  the  blood  issued  from  them  per  salium.  (JJi.^l. 
Phil  Ohs  212.)  Montegre  has  likewise  seen  two 
instances,  in  which  the  blood  spouted  out  of  the 
tumors  in  a  continued  stream.  {Diet,  dcs  Se>c„ccs 
Mai.  t.  XX.  p.  453.)  And  Richerand  mentions  a 
merchant  who  lived  to  the  age  of  «ig''ty-""i;' 1"''^, 
free  from  infirmity,  and  whose  good  health  was 
ascribed  to  periodical  bleedings  from  piles,  during 
fifty  years  of  his  life;  the  evacuation  being  very 
regular,  and  so  profuse,  that  the  blood  w;as  thrown 
some  distance,  as  from  a  vein  opened  m  plilebo- 
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toniy.  (See  Nosoffi:  C/dr.)  If  many  piles  were 
not  either  varices,  or  cysts  in  direct  communication 
with  the  large  veins  of  the  rectum,  Petit  would  not 
have  succeeded  in  taking  blood  from  them  by 
puncture,  as  he  often  did,  in  lieu  of  the  ordinary 
mode  of  venesection.  {Mai.  Cliir.  t.  ii.  p.  134.) 
The  colour  of  the  blood,  when  voided  by  puncture, 
as  described  by  Sir  B.  Brodie,  is  a  proof  of  com- 
mon piles  being  dilated  veins. 

Sir  B.  Brodie  regarded  both  external  and  in- 
ternal lifemorrhoids  as  being  varicose  in  their  na- 
ture. Though  piles  are  divided  into  external  and 
iii/oiia/,  the  same  veins  are  affected  in  both  cases. 
"  The  veins  run  on  the  inside  of  the  sphincter 
muscle;  and,  where  the  muscle  compresses  them, 
there  can  be  no  dilatation  of  them;  but,  above  and 
below  the  muscle,  the  veins  become  dilated."  {Sir 
Benjamin  Brodie.) 

[Other  authorities,  however,  have  not  accepted 
the  theoi-y  of  the  exclusively  venous  origin  of  hse- 
morrhoidal  tumors,  and  among  them  may  be  men- 
tioned Mr.  Syme,  to  whose  valuable  and  practical 
work  on  ''Diseases  of  the  Rectum  "  the  reader  is  re- 
ferred. In  an  excellent  treatise  on  these  diseases, 
by  Dr.  Bushe  of  New  York,  will  be  found  an  enu- 
meration of  the  authorities  on  the  two  sides  of  this 
disputed  question.  {Bushe  on  Dis.  of  the  Rectum, 
p.  152.) 

According  to  the  observation  of  the  writer,  hse- 
morrhoidal  tumors  are  essentially  vascular  in  their 
nature,  but  they  are  met  with  containing  every 
variety  of  proportion  of  arterial  and  venous  branches. 
Some  are  dark  purple  in  colour,  firm  in  texture,  and 
contain  large  branches  of  veins,  which  are  visible 
through  the  mucous  membrane.  Such  tumors,  when 
cut  into,  will  exhibit  the  cut  extremities  of  large 
venous  branches,  often,  if  there  has  been  inflam- 
mation, filled  with  coagulated  blood.  These  may 
reasonably  be  supposed  to  be  more  or  less  varicose 
in  their  nature.  Others,  on  the  other  hand,  are 
bright  red  in  colour,  soft  to  the  feel,  showing  no 
appearance  of  veins  of  any  magnitude  either  on 
their  surface  or  when  cut  into,  but  appearing  to  be 
composed  almost  entirely  of  the  ramifications  of 
small  vessels,  and  these  principally  arterial.  Be- 
tween these  two  extremes  every  gradation  may  be 
observed.  Where  the  veins  are  much  enlarged, 
there  are  usually  large  arterial  branches  also.  All 
these  hasmorrhoidal  tumors,  however,  have  a  very 
free  arterial  supply,  derived  from  a  main  branch 
descending  into  each  tumor  from  above,  which 
may  be  felt  pulsating  immediately  beneath  the  mu- 
cous membrane  by  the  finger  introduced  into  the 
rectum.] 

With  regard  to  the  cause  of  h.-cmorrhoids,  any 
thing  capable  of  retarding  the  return  of  blood 
through  the  inferior  mesenteric  and  hemorrhoidal 
veins,  may  occasion  the  disease.  The  pressure  of 
the  gravid  uterus,  costiveness,  and  the  retention  of 
hardened  faices  in  the  colon  and  rectum,  are  very 
frequeiitcauses:  obstinate  constipation,  indeed,  isthe 
most  common  of  all  tlie  causes,  for  "  when  the  colon 
becomes  loaded,  and  especially  the  sigmoid  flexure, 
with  hardened  fa;ces,  there  is  a  pressure  on  the 
trunk  of  the  inferior  mesenteric  vein,  which  inter- 
rupts, in  some  degree,  the  return  of  blood  from  its 
branches."  {ISrodie.)  I'ersons  who  lead  seden- 
tary lives  are  often  troubled  with  the  complaint. 
In  reflecting  on  the  various  circnmstniices  here  ad- 
verted to,  it  is  readily  conceivable  whj  women  are 
more  subject  to  piles  than  men.    The  pressure  of 
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serous  fluid,  accumulated  in  the  cavity  of  the  peri- 
toneum, may  occasion  piles.  Individuals,  whose 
livers  are  diseased,  are  often  troubled  with  piles, 
because  certain  morbid  changes  in  the  liver  may 
prevent  the  free  return  of  blood  from  the  abdominal 
viscera  through  the  vena  porta;;  but,  as  Sir  Ben- 
jamin Brodie  has  very  truly  observed,  a  great  many 
persons  have  piles,  who  have  not  diseased  livers; 
and  it  may  be  added,  that  many  individuals  who 
have  diseased  livers,  have  not  piles.  Another  fact, 
well  known  to  all  e,xperienced  surgeons,  is,  that 
piles  are  more  frequent  in  the  upper  classes  of 
societj',  than  in  the  lower.  "  The  reason  of  this 
diiference  is  to  be  found  in  the  different  mode  of 
life  in  the  various  classes  of  society.  The  better 
classes  take  but  little  exercise,  and  they  are  more 
liable  to  constipated  bowels  than  the  lower  classes, 
who  take  much  exercise,  and  live  a  great  deal  in  the 
open  air."    (Sir  B.  Brodie,  Op.  et  vol.  cit.  p.  743.) 

Some  persons  suffer  from  the  complaint  at  pu- 
berty: but  it  seldom  proves  troublesome  until  the 
frame  is  fully  developed,  and  is  generally  most  dis- 
tressing from  the  age  of  twenty  to  fifty.  (Si/me, 
On  Dis.  of  the  Rectum,  p.  49.)  Gluttony  and  hard 
drinking,  by  bringing  on  plethora,  and  deranging 
the  functions  of  the  chylopoietic  organs,  often  seem 
to  act  as  exciting  causes. 

When  piles  are  produced  by  the  pressure  of  the. 
gravid  uterus,  no  cure  can  be  expected  till  after  de- 
livery, one  generally  then  following  spontaneouslj'. 
Women,  however,  who  have  borne  many  children, 
are  liable  to  piles  ever  afterwards;  the  veins,  which 
have  been  repeatedly  kept  in  a  state  of  dilatation, 
not  returning  afterwards  to  their  proper  size;  also, 
when  piles  are  an  effect  of  dropsy,  they  cannot  get 
well  before  the  pressure  of  the  fluid  in  the  abdo- 
men has  been  removed  by  tapping. 

Symptoms. — [While  internal  hEemorrhoids  are 
developiug  themselves,  there  is  a  sensation  of 
weight  and  fulness  about  the  rectum,  and  the  pa- 
tient is  conscious  of  some  impediment  to  the  pas- 
sage outvyards  of  the  fteces  ;  a  greater  effort  than 
formerly  is  required  to  expel  them ;  bleeding  at  the 
time  of  defsecation,  especially  if  the  bowels  are 
costive,  frequently  occurs.]  By  degrees  they  pro- 
trude through  the  anus,  forming  a  tumor  covered 
by  the  mucous  membrane.  If  of  considerable 
size,  they  always  protrude  when  the  patient  goes 
to  the  water-closet,  and  afterwards  recede  again  of 
themselves.  If  their  size  be  yet  more  considerable, 
they  descend  at  other  periods,  and  especially  when 
the  patient  is  walking,  so  that  he  caimot  well  take 
any  exercise.  Sometimes,  one  small  internal  pile 
is  seen  permanently  protruded,  forming  a  red  vas- 
cular tumor  :  this  is  painful,  and  keeps  up  a  great 
.and  constant  discharge  of  mucus.  Sometimes  large 
internal  piles  protrude  for  several  days,  then  gra- 
dually diminish,  and  return  within  the  sphincter. 
Whenever  the  protrusion  happens,  there  is  an 
abundant  secretion  of  mucus  from  the  rectum. 

[In  the  m.-ijority  of  cases,  when  the  disease  is 
fully  established,  throe  tumors  will  be  met  with, 
one  on  each  side,  and  one  anteriorly  towards  the 
perineum;  but  there  are  exceptions  to  this,  and  as 
many  as  five  or  six  are  not  unfrequently  seen.  ' 

When  the  tumors  arc  protruded  there  is  at  the 
same  time  an  eversion  of  the  integument  sur- 
rounding the  anus,  fonning  a  ring  of  swollen  and 
apparoitly  redundant  skin  surrounding  the  hajmoi- 
rhoids  ;  this,  however,  is  not  necessarily  diseased 
but  is  the  natural  evorsion  of  the  adjacent  skiu 
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caused  hy  the  protnisum  of  tlie  mucous  membrane, 
and  when  the  tumors  are  returned  it  is  no  longer 
to  be  seen.  A  deep  groove  usually  indicates  the 
line  of  separation  between  skin  and  mucous  mem- 
brane. It  is  important  not  to  mistake  the  ring  of 
everted  skin  for  "  external  piles  ; "  these  latter, 
however,  are  very  frequently  present,  but  in  the 
form  of  irregular  and  pendulous  projections.] 

In  general,  internal  hcemorrhoids  are  less  pain- 
ful than  those  situated  externally,  and  sometimes 
the  patient  is  not  conscious  of  having  them  till  he 
begins  to  void  blood  from  the  rectum.  In  the 
former  case,  the  veins  or  tumors  are  surrounded  by 
soft  and  yielding  substances,  which  do  not  make 
any  painful  pressure  on  them  ;  but,  when  they 
are  situated  opposite  or  external  to  the  anus,  they 
are  liable  to  suffer  painful  constriction  from  the 
action  of  the  sphincter  muscle. 

[Pain  is  certainly  not  a  prominent  symptom  in 
this  complaint,  unless  the  hamorrhoids  become  in- 
flamed, or  descend  and  become  strangulated  by  the 
sphincter.  The  sensations  are  rather  those  of  ex- 
treme annoyance  and  irritation  than  of  acute 
suffering,  accompanied  often,  especially  in  the  edu- 
cated classes,  with  extreme  nervousness  and  mental 
depression.  If,  independently  of  inflammation, 
there  should  be  acute  pain  in  defsecation  and  sub- 
sequently, it  will  generally  be  found  that  they  are 
accompanied  by  an  anal  fissure,  for  which  the 
appropriate  treatment  must  be  adopted.] 

Internal  piles  sometimes  occasion  frequent  de- 
sire to  make  water  ;  or,  by  bringing  on  spasm  of 
the  muscles  which  surround  the  membranous  part 
of  the  urethra,  they  may  cause  complete  retention 
of  urine.  They  are"  also  liable  to  discharge  a  great 
quantity  of  blood,  which,  according  to  Sir  Ben- 
jamin Brodie,  is  not  venous,  but  arterial.  "  Piles 
(he  says)  do  not  bleed  in  the  early,  but  in  the 
advanced  stage  of  the  disease,  when  there  is  an 
increased  determination  of  blood,  not  only  to  the 
veins,  but  to  the  mucous  membrane,  and  cellular 
texture  by  which  they  are  surrounded."  Some- 
times they  bring  on  serious  complaints,  either  by 
bursting  and  discharging  blood  so  profusely  as 
dangerously  to  reduce  the  patient  ;  or  by  exciting 
inflammation  of  the  adjacent  parts,  and  causing 
abscesses  and  fistulte  ;  or,  lastly,  by  becoming 
strangulated  by  the  contraction  of  tlie  sphincter 
imi,  so  as  to  occasion  great  agony.  Piles,  which 
Weed  but  little,  and  remain  in  a  quiet  state,  are 
not  of  much  consequence  ;  but  those  which  bleed 
profusely,  cause  violent  pain,  or  which  induce  in- 
flammation, and  all  its  eifects,  demand  the  greatest 
attention.  Lieutaud  mentions  a  person  who  lost 
three  quarts  of  blood  from  some  piles  in  the  course 
of  a  couple  of  days  ;  and  both  Arius,  and  the 
celebrated  philosopher  Copernicus,  thus  bled  to 
death. 

I  do  not  know  what  credit  ought  to  be  given  to 
the  extraordinary  case  cited  by  Panaroli,  in  which 
a  Spanish  nobleman  voided  every  day,  for  four 
years,  a  pint  of  blood  from  some  haemorrhoids,  and 
yet  enjoyed  perfect  healtii  !  (See  Obs.  Chir.  pen- 
tec,  ii.  obs.  46.)  For  other  curious  facts  of  this 
nature,  see  Diet,  des  Seiences  Mid.  t.  xx.  p.  458. 

[The  statement  of  Sir  Benjamin  Brodie  that 
piles  do  not  bleed  in  the  early  but  in  the  advanced 
stages  of  the  disease,  is  not  quite  in  accordance 
with  the  experience  of  the  writer.  Tiie  account 
given  by  the  majority  of  patients  is  that  they  lost 
blood  in  the  early  stages,  but  that  after  the  pro- 
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trusion  became  habitual  the  bleeding  was  less  fre- 
quent. The  reason  is,  probably,  that  after  habitual 
protrusion  and  exposure  externally  the  mucous 
membrane  becomes  thickened,  and  is  less  easily 
abraded.  lu  the  later  stages,  indeed,  the  mucous 
membrane  is  often  seen  to  have  become  almost 
cutaneous  in  its  appearance.  This  appears  to  be 
the  general  rule :  it  is  quite  true,  however,  that 
in  those  cases  where  copious  and  iilarming  bleeding 
takes  place,  the  disease  has  usually  been  of  long 
standing.] 

It  sometimes  happens,  when  hajmorrhoidal 
swellings  are  protruded,  and  attacked  with  inflam- 
mation, they  become  so  violently  strangulated  bj' 
the  spasmodic  action  of  the  sphincter  ani,  that  the 
parts  undergo  a  spontaneous  mortification,  and  a 
radical  cure  is  the  result.  {J.  Hmvsldp,  On  D  s. 
of  the  Lower  Intestines.,  <5-c.  p.  210.  ed.  3.)  Sir 
Benjamin  Brodie  has  known  several  cases  cured  in 
this  manner  ;  and  observes,  that  there  is  little  or 
no  danger  in  the  process.  Amongst  the  patients 
of  the  Bloomsbury  Dispensary,  I  have  noticed 
similar  occurrences  :  one  of  these  was  in  a  man 
who  suffered  from  internal  piles,  one  of  which,  in 
its  inflamed  and  protruded  state,  equalled  an  egg 
in  size.  The  strangulation  of  it  produced  morti- 
fication, followed  by  immediate  relief,  and  a  speedy 
cure.  [More  frequently  the  sloughing  is  less  com- 
plete than  this,  and  only  extends  frjm  the  surface 
to  a  limited  depth  into  the  tujnor,  so  that  when 
the  slough  separates,  further  measures  are  neces- 
sary for  the  removal  of  the  remainder.] 

Treatment.- — -Wlien  piles  are  in  their  earlj'  stage, 
and  the  patient  has  merely  a  slight  protrusion,  or 
none  at  all,  but  is  complaining  of  heat  and  itching 
about  the  anus,  the  bowels  are  to  be  kept  gently 
open.  The  best  medicine  for  this  purpose  seems 
to  Sir  Benjamin  Brodie  to  be  an  ounce  and  a  half 
of  confectio  sennse,  half  an  ounce  of  sulphur  prse- 
cipitatum,  and  a  sufficient  quantity  of  mel  ros£e,  to 
make  an  electuary,  a  teaspoonfid,  or  any  requisite 
quantity  of  which  is  to  be  taken  every  evening. 
The  patient  shoidd  also  avoid  taking  wine  freely, 
and  all  sedentary  habits.  If  this  plan  should  not 
afford  relief.  Sir  B.  Brodie  recommends  the  injec- 
tion of  half  a  pint  of  cold  pimip  water,  as  a  lave- 
ment., every  morning  after  breakfast.  In  some 
cases,  the  injection  may  be  rendered  astringent 
with  alum,  or  the  tinct.  ferri  muriatis,  or  cold  lime- 
water  may  be  used.  In  certain  instances,  the 
confectio  piperis  comp.,  which  resembles  Ward's 
Paste,  proves  beneficial,  the  dose  being  a  piece  of 
about  the  size  of  a  nutmeg,  three  times  a  day. 
According  to  the  observations  of  Sir  Benjamin 
Brodie,  this  substance  passes  into  the  large  intes- 
tines, and  gets  into  contact  with  the  piles,  acting 
directly  upon  them.  As  it  is  apt  to  accumulate 
in  the  bowels,  its  employment  should  always  be 
accompanied  by  the  occasional  exhibition  of  some 
mild  aperient.  Cubebs  pepper,  he  believes,  acts 
in  the  same  way  as  ^Vard's  Paste.  In  some  cases, 
where  there  is  a  great  deal  of  irritation,  the  patient 
will  derive  benefit  from  taking,  thrice  a  day,  5  ss 
of  balsam  of  copaiba,  and  15  drops  of  liquor  po- 
tassa;,  rubbed  down  with  two  or  three  drachms  of 
nuicilige  and  one  ounce  of  cinnamon  water. 
(/}nW(e,  O/).  et  vol.  cit.  p.  747.) 

Gentle  laxative  medicines,  and  an  horizontal 
position  of  the  body,  commonly  alleviate  the  un- 
easiness resulting  from  hremorrhoids.  Ihe  appli- 
cation of  an  ointment,  composed  of  equal  parts  of 
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the  powdor  of  oak-p;alls,  and  of  elder-ointment,  or 
hog's  lard,  contribute  to  the  same  beneficial  effect. 
Tlie  application  of  warm  water  by  means  of  a 
bidet,  or  semicupiiim,  is  also  frequently  productive 
of  great  ease. 

[The  most  appropriate  purgatives  for  this  com- 
plaint are  those  which  will  relieve  hepatic  conges- 
lion  or  obstruction,  and  also  unload  the  congested 
vessels  of  the  intestinal  mucous  membrane.  For 
this  purpose,  two  or  three  grains  of  blue  pill, 
with  colocynth  and  hyoseyamus,  will  be  found 
eminently  useful.  This  may  be  followed  by  a 
draught  containing  a  drachm  of  the  sulphate  of 
potash,  with  ten  or  twelve  grains  of  rhubarb.  The 
sulphates  of  potash  and  soda  are  excellent  medi- 
cines in  diseases  of  the  rectum,  and  their  tendency 
to  restrain  hfemorrhage  is  an  especial  indication  for 
their  employment  in  these  cases.  The  confect. 
piperis  nigri,  though  in  very  common  use,  is  for 
the  most  part  objectionable,  on  account  of  its  irri- 
tating properties.  It  is  only  adapted  to  cases 
■where  there  is  much  relaxation  of  the  mucous 
membrane  and  increased  mucous  secretion,  with- 
out any  tendency  to  inflammation.  The  same  may 
be  said  of  cubebs  and  copaiba.] 

When  piles  are  constricted  by  the  sphincter  ani 
muscle,  the  pain  may  often  be  at  once  removed, 
by  pushing  the  swellings  into  the  rectum,  and 
using  fomentations,  or  even  the  warm  bath. 
When  the  disease  is  in  a  state  of  inflammation, 
leeches  applied  to  the  vicinity  of  the  anus,  and 
puncturing  the  dilated  haemorrhoidal  vessels  with 
a  lancet,  for  the  purpose  of  taking  away  blood,  and 
the  application  of  cold  lotions,  are  measures  occa-. 
sionallj'  employed  to  procure  ease.  The  usefulness 
of  leeches  was  particularly  noticed  by  Schmucker. 
{Vermisuhte  Chir.  Schrifte.n,  b.  i.  p.  107.)  Petit 
prefers  the  lancet  ;  Sir  Benjamin  Brodie,  acupunc- 
ture, and  cooling  lotions. 

[When  the  tumors  can  be  readily  returned 
■within  the  sphincter,  this  should  always  be  done  ; 
but  painful  and  prolonged  efforts  to  effect  it  should 
not  be  persisted  in  :  they  cause  great  suffering  to 
the  patient,  and  are  usually  unsuccessful.  When 
the  protrusion  is  recent,  it  can  generally  be  re- 
duced, but  when  it  has  been  down  for  any  length 
of  time,  the  tissues  will  be  found  to  have  become 
rigid  and  unyielding,  in  consequence  of  inflam- 
matory effusion,  and  even  if  replaced  they  will 
descend  again  as  soon  as  the  pressure  is  removed.] 

According  to  Mr.  Hov/ship,  when  there  is  "  fre- 
quent hffimorrhage  from  the  veins  within  the 
sphincter,  with  perhaps  little  or  no  e.xternal  tumor, 
one  of  the  best  means  of  relief  is  the  metallic 
bougie,  regulated  by  the  patient's  feelings,  and  also 
by  the  promptitude  with  which  inflammation  and 
consolidation  take  place."  ,(0/i  Dis.  of  the  Loiver 
Inteslincn,  SfC.  p.  215.  ed.  3.)  Of  the  merits  of 
this  practice  I  cannot  speak  from  experience.  I 
have  never  found  any  necessity  for  resorting  to 
this  practice,  which  is  disapproved  of  by  Dupuy- 
tren,  and  the  generality  of  the  best  modern  sur- 
geons, as  ineffectual. 

When  the  number  and  size  of  hremorrhoids  are 
80  considerable  as  materially  to  obstruct  the  dis- 
charge of  the  fieces ;  when  they  are  severely  painful, 
and  subject  to  profuse  bleedings  ;  when  the  pa- 
tient is  disabled  from  following  his  usual  occupa- 
tions ;  and  when  the  above  means  afford  insufli- 
cient  relief,  the  surgeon  should  recommend  their 
remoTal. 
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[The  methods  which  have  been  most  generally 
adopted  for  the  removal  of  internal  hremorrhoida 
are  excision  and  the  ligature.  Excision  would  be 
the  preferable  operation  but  for  one  serious  dis- 
advantage, the  liability  to  hajinorrhage.  In  con- 
sequence of  this  it  is  now  rarely,  if  ever,  practised, 
and  the  ligature  is  the  operation  preferred  by  the 
great  majority  of  surgeons. 

Besides  these  two  methods,  the  extirpation  of 
piles  with  the  actual  cautery  or  caustics,  which  was 
practised  by  the  old  surgeons,  but  relinquished  by 
them,  has  been  again  introduced,  A  combination 
of  excision  with  cauterization  has  also  been  re- 
cently recommended.  And  in  France,  the  ecra- 
seur  is  very  frequently  used.] 

It  is  observed  by  Sir  Benjamin  Brodie,  that  the 
rule  respecting  the  kind  of  operation  was  correctly 
settled  by  Sir  Everard  Home  {On  Ulcers  of  (he 
Legs,  4'C.)  :  external  piles,  which  are  covered  by 
the  skin,  ought  not  to  be  removed  by  ligature,  but 
by  excision.  On  the  other  hand,  internal  piles, 
which  are  covered  b}'  the  mucous  membrane, 
ought,_/br  the  most  pari,  to  be  removed  by  ligature. 
"  The  grounds  of  this  distinction  are  as  follow  ; 
the  application  of  a  ligature  to  external  piles  gives 
the  patient  extraordinary  pain  at  the  time,  and 
afterwards  excites  much  inflammation,  swelling, 
and  disturbance  of  the  general  system  ;  whereas, 
if  they  be  removed  by  excision,  these  ill  conse- 
quences are  avoided.  After  the  excision  of  exter- 
nal piles,  there  can  be  no  danger  of  hajmorrhage, 
because  the  parts  are  entirely  within  your  reach, 
so  that  the  bleeding  vessels  can  be  easily  secured  ; 
and  though  some  little  inflammation  may  super- 
vene on  the  operation,  yet  it  is  not  of  any  real 
consequence.  If,  however,  you  remove  large  in- 
ternal piles  by  excision,  there  may  be  copious  and 
even  dangerous  haemorrhage,  since  the  parts  which 
bleed  are  out  of  reach,  above  the  sphincter  muscle, 
where  you  cannot  expose  the  cut  surface  so  as  to 
be  enabled  to  take  up  the  bleeding  vessel.  On  the 
other  hand,  the  application  of  a  ligature  to  inter- 
nal piles  in  general  causes  but  little  pain,  and  only 
a  slight  degree  of  inflammation  follows;  for  the 
mucous  membrane  has  nothing  like  the  sensibility 
of  the  skin."  (See  Brodie  in  Land.  Med.  Gaz.  vol. 
XV.  p.  843.) 

The  excision  of  internal  piles  is  liable  to  be  fol- 
lowed by  dangerous  bleeding.  Encouraged  by  the 
advice  of  Mr.  Cline,  Sir  B.  Brodie  formerly  tried 
the  practice  of  removing  internal  piles  by  excision. 
In  the  first  case  or  two,  he  found  no  inconvenience 
follow;  but  a  case  soon  occurred,  in  which  the  pa- 
tient lost  a  great  deal  of  blood ;  in  another  case,  the 
ha;morrhage  was  so  great,  that  the  patient  nearly 
died;  and  a  third  case  occurred,  in  which  also  the 
patient  lostfln  enormous  quantity  of  blood,  so  that 
Sir  B.  Brodie  now  only  wonders  that  death  was 
not  the  result.  Sir  Astley  Cooper  has  relati'd  the 
case  of  a  Scottish  nobleman,  who  perished  in  this 
way.  On  one  occasion,  Mr.  Syme  cut  away  an 
internal  hsemorrhoid,  which  was  partially  protruded, 
and  manual  pressure  was  required  to  be  kept  up 
for  several  hours  before  the  bleeding  ceased.  (0« 
Dis.  of  tliQ  Redmi,  p.  73.)  Petit  had  a  patient 
with  hajmorrhoids,  which  were  supposed  to  be  ex- 
ternal, but  were  internal  ones  tmiporarily  protruded, 
Almost  immediately  after  they  had  been  cut  oil',  the 
cut  edges  were  drawn  inward.  An  internal  lirenmr- 
rhage  ensued,  which  could  not  be  suppressed,  and 
proved  fatal  in  less  than  five  hours.    The  rectum 
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and  colon  were  found  full  of  black  coagulated  blood. 
Sir  E.  Home  refers  also  to  some  instances,  within 
his  knowledge,  where,  after  the  removal  of  internal 
piles  with  the  knife,  the  bleeding  endangered  life. 
{On.  Ulcers,  p.  3()5.) 

Notwithstanding  the  risk  of  hremorrliage  from 
the  excision  of  internal  piles  it  was  practised  by  some 
of  the  best  surgeons  in  France;  this  seems  to  have 
been  for  a  long  time  their  usual  practice,  the  bleed- 
ing being  afterwards  suppressed  by  distending  the 
rectum  with  a  mass  of  charpie,  to  which  a  ligature 
was  attached,  as  recommended  by  Boyer;  or  by  long 
continued  pressure  on  the  bleeding  point  by  the  fin- 
ger ofan  assistant,  or  by  the  introduction  of  M.  Ber- 
niond'scanula,  which  at  once  regulates  the  pressure 
on  the  bleeding  vessels,  and,  when  its  central  tube  is 
taken  out,  enables  the  surgeon  to  ascertain  whether 
effusion  of  blood  is  going  on  within  the  bowel. 
With  it,  also,  the  patient  is  able  to  empty  the  rec- 
tum as  often  as  nature  requires.  (See  Velpeau 
Nouv.  Elcm.  de  Med.  Oper.  t.  iii.  p.  995.) 

Dupuytren  preferred  excision  : — "  My  maxim 
(he  observes)  is  only  to  cut  off  the  part  of  the 
tumor  projecting  externally ;  because,  if  the 
whole  of  it  were  removed,  there  would  be  a  risk 
of _  dangerous  bleeding,  and  a  subsequent  con- 
traction of  the  anus.  In  this  proceeding,  it  seems 
as  if  a  very  considerable  mass  were  left  at  the 
margin  of  the  anus,  and  not  enough  of  the  tumor 
cut  off;  but,  as  the  part  heals,  everj'thing  be- 
comes right,  and  the  anus  recovers  its  proper 
condition.''  He  afterwards  states,  that  whenever 
he  removes  internal  piles,  which  he  accomplishes 
■with  scissors  curved  laterally,  after  the  tumors 
have  protruded  and  been  taken  hold  of,  he  leaves 
with  the  patient  an  assistant,  who  is  directed  to 
apply  the  cautery  if  any  bleeding  come  on.  In- 
deed, he  expresses  his  opinion,  that,  as  two-fifths 
of  his  patients,  whose  internal  piles  had  been  re- 
moved with  scissors,  were  attacked  with  subse- 
quent haemorrhage,  it  would  be  better  to  apply  the 
cautery  directly  after  the  operation. 

The  introduction  of  a  pig's  bladder,  which  is 
then  filled  with  lint,  is  another  expedient  for  stop- 
page of  the  bleeding.  Dupuytren  found  it  succeed 
in  one  instance;  but  acknowledges  that  it  is  a 
great  annoyance,  and  usually  cannot  be  retained. 
(See  Lefons  Orales  de  Clin.  Cldr.  t.  i.  p.  349.) 

When  I  add  to  these  statements  the  recollection 
that  a  cautery  of  particular  construction  is  ne- 
cessary, and  that  few  surgeons  will  ever  be  pro- 
vided with  it,  it  is  needless  for  me  to  remark,  that 
the  candid  account  of  the  subject  given  by  Du- 
puytren him.self,  amounts  to  as  complete  a  condem- 
nation of  this  part  of  his  practice  as  could  be 
drawn  up  by  any  of  its  opponents. 

Sir  B.  Brodie  lays  it  down  as  a  general  maxim, 
that  internal  piles  should  be  mostly  extirpated 
with  the  ligature.  If  they  are  small,  however,  he 
admits  that  it  is  not  necessary  to  tie  them;  and 
they  may  be  cut  away  with  perfect  safety.  If  a 
pile,  not  larger  than  the  end  of  the  little  finger, 
protrude,  or  lodge  in  the  orifice  of  the  anus,  co- 
vered by  mucous  membrane,  the  surgeon  may  take 
hold  of  it  with  a  double  tenaculum  and  apply  the 
scissors  to  the  base,  and  no  inconvenience  will 
follow  the  operation.  But,  whenever  there  are 
large  internal  piles,  Sir  Benjamin  Brodie  deems 
the  removal  of  them  by  ligature  the  only  safe  plan. 

In  order  to  prepare  the  patient  for  the  applica- 
tion of  ligatures  to  internal  piles,  he  should  be 


directed  to  take  a  dose  of  castor  oil,  or  rhubarb, 
the  day  before  the  operation,  so  that  the  bowels 
may  be  first  emptied,  and  no  necessity  occur  for 
disturbing  them  again  for  two  or  three  days  after- 
wards. 

Another  requisite  measure  is  that  of  bringing 
about  the  descent  of  the  piles.  For  this  purpose,  the 
patient  is  to  sit  over  a  pan  of  hot  water,  which  will 
relax  the  sphincter  muscle,  and  at  the  same  time, 
cause  the  veins  of  the  rectum  to  be  filled  with 
blood.  If  this  be  not  sufficient.  Sir  B.  Brodie 
directs  a  pint  or  two  of  warm  water  to  be  thrown 
into  the  rectum,  as  an  enema,  and  when  this  comes 
away,  the  piles  will  probably  descend.  Then  the 
patient  may  incline  over  a  table,  or  lie  on  one  side 
in  bed  with  his  knees  drawn  up,  and  the  nates 
held  apart  by  an  assistant.  Each  pile  must  be 
separately  tied.  If  it  be  of  small  size,  it  may  be 
raised  with  a  double  tenaculum,  and  a  ligature  at 
once  placed  round  its  base.  But  if  the  piles  are 
of  more  considerable  size,  a  large  curved  needle, 
armed  with  a  strong  double  ligature,  is  to  be  in- 
troduced througli  the  base  of  each  of  them.  The 
needle  is  then  cut  oft',  and  the  double  ligature 
thus  converted  into  two  single  ones,  which  are 
to  be  tied  round  the  base  of  the  pile  ;  one  on  one 
side,  and  the  other  on  the  other,  with  a  single 
knot.  When  each  pile  has  been  thus  secured.  Sir 
Benjamin  Brodie  cuts  off'  the  convex  portion  of 
each  pile,  and  bj'  thus  discharging  the  blood  con- 
fined in  it,  is  enabled  to  tighten  each  ligature  in  a 
still  greater  degree.  In  fact,  the  ligature  should 
be  drawn  as  tight  as  possible,  for  then  the  sub- 
sequent pain  will  be  less,  and  the  separation  of  the 
slough  quicker.  A  double  knot  having  been  made 
on  each  ligature,  the  threads  are  to  be  cut  off'  close 
to  the  knots,  and  the  piles  and  the  remains  of  the 
ligatures  returned  into  the  rectum. 

In  about  a  week,  the  ligatures  are  generally 
detached;  and,  at  this  period,  the  bowels  should 
be  kept  gently  open  with  lenitive  electuary  and 
sulphin-,  and  cold  water  be  thrown  up  the  rectum 
every  morning,  in  order  to  prevent  a  recurrence  of 
the  disease.    {Brodie,  ih.) 

The  removal  of  internal  piles  with  ligatures  is, 
generally,  a  safe  proceeding.  Untoward  cases 
will,  however,  sometimes  happen.  Petit  frequently 
practised  this  method,  without  any  ill  eft'ects.  In 
other  instances,  the  consequences  were  bad.  A 
woman,  in  whom  he  had  tied  three  hsemorrhoids 
with  narrow  pedicles,  did  not  at  first  complain  of 
much  pain;  but,  in  five  hours,  she  was  attacked 
with  violent  sufferings,  like  those  of  colic,  extend- 
ing along  the  colon.  She  was  bled  four  times 
without  material  relief.  At  last,  Petit  cut  the 
ligatures,  which  could  not  be  otherwise  loosened. 
The  pain  then  soon  subsided.  The  ligatures  had 
only  been  applied  twenty-four  hours;  but  the  piles 
had  become  black,  and  they  were  then  cut  off 
without  any  eft'usion  of  blood. 

Petit  also  relates  a  case  in  which  a  patient,  after 
having  had  some  piles  tied,  died  of  symptoms  re- 
sembling those  of  strangulated  hernia,  and  this 
notwithstanding  the  prompt  removal  of  the  ligatures. 

Mr.  Kirby  mentions  two  cases,  where  bad  and 
fatal  effects  followed  the  operalion  of  tying  piles  : 
in  one,  the  patient's  life  was  saved  with  great  dif- 
ficulty; and,  in  the  other,  tetanus  and  death  were 
the  consequences.  (On  Haimorrhoidal  E,rcrcsccna:, 
pp.  1—3.,  8vo.  Loud.  liil?.)  I  bave  known  pa- 
tients attacked  after  the  operation  with  frequent 
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vomiting,  and  pain  and  difficulty  in  passing  the 
urine.  "  Difficulty  in  making  water,  sonietnnes 
amounting  to  complete  retention,  and  requiring  tlie 
catheter  to  be  introduced  (according  to  the  observ- 
ation of  Mr  Syme),  very  frequently  occurs,  but 
seldom  continues  beyond  the  first  twenty-four 
hours.  In  two  cases,  I  have  found  it  last  for 
nearly  a  fortnight."  (See  Syme,  On  Dis.  of  the 
Rectum,  p.  85.) 

With  the  exception  of  two  instances,  Sir  B. 
Brodie  never  knew  any  ill  consequences  arise  from 
tying  piles.  He  saw  one  patient,  who  died  after 
the  operation,  in  consequence  of  diffuse  inflam- 
mation of  the  cellular  tissue  running  up  on  the  out- 
side of  the  gut,  as  high  as  the  mesentery;  but  it 
was  in  a  constitution  broken  down  by  long  con- 
tinued hajmorrhage,  and  in  whom  any  slight 
accident  might  have  produced  equally  bad  conse- 
quences. He  saw  another  patient,  who,  a  week 
after  the  operation,  and  after  having  been  quite 
well  in  the  interval,  had  an  attack  of  pain  in  the 
abdomen,  and  shivering,  attended  with  fever,  and 
who  died.  An  examination  of  the  body  not  hav- 
ing been  allowed,  the  precise  cause  of  death  was 
not  ascertained. 

The  following  is  the  treatment  recommended 
by  Mr  Syme  for  the  alleviation  of  some  of  the 
unpleasant  consequences  occasionally  following  the 
operation  : — "An  opiate,  containing  thirty  or  forty 
drops  of  the  solution  of  muriate  of  morphia,  should 
be  administered  to  the  patient,  if  he  complains  of 
pain,  and  be  repeated  from  time  to  time,  if  it  con- 
tinues severe;  or  a  somewhat  larger  dose  may  be 
injected  into  the  rectum  with  a  teaspoonful  or  two 
of  warm  water.  Fomentations  may  be  at  the  same 
time  applied  to  the  anus.  And  if,  notwithstand- 
ing these  means,  much  suffering  is  still  experienced, 
the  hip-bath  of  poppy-head  decoction  should  be  em- 
ployed. The  retention  of  urine,  if  slight,  may  be 
relieved  by  giving  the  spir.  aetheris  nitrici,  or  the 
camphor  mixture;  and,  if  more  obstinate,  will  re- 
quire the  catheter  to  be  introduced  occasionally  as 
long  as  it  lasts.  The  patient  should  restrict  him- 
self to  the  antiphlogistic  regimen,  and  drink  freely 
of  simple  diluents,  such  as  barley  water,  or  linseed 
tea.  He  should  also  confine  himself  to  the  hori- 
aontal  posture,  until  the  ligatures  separate."  {Op. 
cit.  p.  85.) 

[An  operation  which  is  a  kind  of  combination  of 
excision  with  the  ligature,  and  which  to  a  consider 
able  extent  combines  the  advantages,  while  it  avoids 
the  disadvantages  of  both  plans,  has  been  devised 
by  Mr.  Salmon,  and  practised  by  him  at  St.  Mark's 
Hospital  for  many  years  with  admirable  results 
It  has  also  been  adopted  by  the  writer  in  many 
hundreds  of  cases.    Tlie  tumors  being  protruded 
they  are  seized  in  succession  with  a  hook  or  vul- 
sellum,  and  are  separated  with  scissors  from  the 
subjacent  parts  along  the  line  of  union  of  the 
skin  with  the  mucmis  membrane.    The  cut  mad 
witii  the  scissors  should  be  sufficiently  deep  and 
free  to  detach  the  tumor  from  the  muscular  tissue 
on  wliich  it  rests  to  an  extent  equal  to  about  three- 
fourths  of  its  base,  leaving  it  attached  l)y  its  upper 
fourth  only.    The  ligature  is  placed  in  the  deep 
groove  thus  niiide,and  is  tied  tightly  round  the  upper 
part  of  the  tumor.    The  danger  of  hicmorrhage  is 
effectually  provided  against,  because  the  vessels 
which  supply  the  tumor  do  not  enter  it  indis 
criminately  at  its  base,  but  descend  from  above 
close  beneath  the  mucous  membrane,  and  their 


trunks  are  therefore  necessarily  included  in  the 
ligature.  After  the  ligatures  have  been  applied 
the  bulk  of  the  tumors  may  be  cut  away,  care 
being  taken  to  leave  sufficient  tissue  beyond  the 
ligature  to  prevent  it  from  slipping, ,  and  the 
parts  may  then  be  returned  within  the  sphincter. 
This  operation  is  preferable  to  the  usual  method  ot 
strangulating  the  whole  base  of  the  tumor  by  trans- 
fixing it  with  a  needle  and  tying  it  in  two  halves — 
first,  because  it  is  accomplished  in  less  than  half 
the  time;  secondly,  because  scarcely  more  than  one- 
fourth  the  amount  of  tissue  is  strangulated  by  the 
ligature;  thirdly,  because  the  ligature  is  tied  round 
mucous  membrane  at  some  distance  from  the 
anus,  where  the  sensibility  is  much  less  acute,  and 
consequently  the  after  pain  and  irritation  are  very 
greatly  diminished.  Instead  of  the  whole  of  the 
base  of  the  tumor  being  converted  into  a  slough- 
ing wound,  the  sloughing  process  is  confined  to  the 
upper  part  only. 

As  evidence  that  the  irritation  is  much  less  after 
this  than  after  the  old  operation,  maybe  mentioned 
the  fact  that  the  urinary  organs  are  rarely  affected  by 
it,  whereas  after  the  ordinary  method  retention  of 
urine  is  certainly  tlie  rule  rather  than  the  exception. 

Whichever  method  be  adopted  the  mode  of 
dealing  with  the  inflamed  and  swollen  skin  is  a 
point  of  great  importance  to  the  ultimate  success  of 
the  operation.  All  pendulous  or  projecting  por- 
tions,— "  external  piles," — should  be  removed  freely 
by  excision,  but  the  collar  of  everted  skin  sur- 
rounding the  protruded  haemorrhoids  should  on  no 
account  be  interfered  with.  The  removal  of  this 
kely  to  be  followed  by  a  cicatricial  contraction 
of  the  anal  aperture  whicli  will  be  as  painful  and 
distressing  to  the  patient  as  the  original  disease. 
The  error  is  one  not  unfrequently  practised  by  in- 
experienced operators.  It  maybe  best  avoided  by 
returning  the  ligatured  parts  within  the  sphincter 
before  meddling  with  the  skin.  The  surgeon  will 
then  be  able  to  judge  without  difficulty  how  much 
of  the  latter  is  really  redundant  and  requires  to  be 
removed. 

It  might  be  expected  that  there  would  be  risk  of 
a  similar  contraction  taking  place  within  the  rectum 
when  there  has  been  a  free  removal  of  the  raucous 
membrane.  Practically,  however,  this  is  not  found 
to  be  the  case.  Occasionally  a  certain  rigidity  may 
be  met  with  for  some  time  from  this  cause  when 
the  disease  has  been  extensive,  but  the  parts  by 
degrees  regain  their  elasticity, and  the  inconvenience 
disappears.  The  cicatrices  of  mucous  membranes 
seem  not  to  have  the  same  tendency  to  contract  or 
to  remain  firm  and  rigid  which  is  found  to  be  the 
case  in  cicatrices  of  the  skin.  In  cases  where  any 
tendency  of  this  kind  is  observed,  the  introduction 
of  a  full-sized  rectum  bougie  every  second  or  third 
day  will  be  found  beneficial. 

There  is  probably  no  operation  in  surgery  which 
affords  so  much  relief  at  so  small  a  cost  of  suli'er- 
ing  and  risk  as  the  removal  of  ha;morrhoidal  tumors 
with  tlie  ligature.  On  this  point  Sir  B.  Brodie 
has  expressed  himself  very  strongly.  Having 
operated  on  between  200  and  300  cases,  he  "  con- 
ceives that  this  is  not  only  one  of  the  most  elTec- 
lual  but  one  of  the  safest  operations  in  surgery." 
He  was  cognisant  of  two  fatal  cases,  wliich  have 
been  already  alluded  to,  one  from  diffuse  inlhim- 
mation  the  other  apparently  from  pya;uiia,  but 
with  these  exceptions  he  never  knew  any  ill  con- 
sequences arise.    He  contends  therefore  that  the 
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operation  is  as  safe  as  any  operation  can  be  expected 
to  be,  and  tlmt  the  chance  of  danger  is  at  any  rate 
so  trifling  that  it  need  not  be  calculated  upoii  (see 
Works  of  Sir  B.  Drodie  by  C.  Hawkins,  vol.  iii.). 
Mr.  Syme  is  of  a  similar  opinion;  he  says,  "I  feel 
warranted  after  very  extensive  empln3fment  of  the 
ligature  to  state  that  it  may  be  used  without  the 
slightest  risk  of  any  serious  inconvenience.  In- 
deed, in  the  whole  course  of  my  practice,  I  never 
met  with  a  case  which  terminated  fatally,  or  threat- 
ened to  do  so,  when  the  ligature  simply  was  em- 
ployed. (On  Dis.  of  the  Rectum,  3rd  ed.  p.  8'2.) 
The  writer  of  this  article  has  operated  on  more  than 
500  cases  with  the  ligature,  according  to  Mr.  Sal- 
mon's method  as  above  described,  and  has  seen  no 
serious  consequences  whatever  except  in  two  cases 
at  St.  Mark's  Hospital  in  1858,  in  which  death  took 
place  from  tetanus,  but  this  was  at  a  time  when 
tetanus  was  unusually  prevalent  in  London.  Two 
other  deaths  of  tetanus  occurred  at  St.  Mark's 
Hospital  at  about  the  same  time,  though  none  had 
been  noticed  before,  and  none  have  occurred  since 
that  period.  There  can  be  no  doubt  that  these 
cases  were  the  result  of  some  special  epidemic  influ- 
ence, and  that  this  cannot  be  taken  to  indicate  any 
special  liability  to  tetanus  after  this  operation, 
though  of  course  it  may  occasionally  follow  this,  as 
it  will  also  occasionally  follow  every  conceivable 
surgical  proceeding.  Out  of  more  than  1 000  pa- 
tients operated  on  in  St.  Mark's  Hospital  in  the 
last  ten  j'ears,  for  this  disease,  there  has  been  no 
other  fatal  case,  and  not  a  single  example  of 
pyaemia  has  occurred. 

Operation  with  the  Clamp  and  Cautery. — 
Another  method  which  is  a  combination  of  ex- 
cision with  the  cautery  has  been  lately  recom- 
mended. It  was  first  suggested,  we  believe,  by 
the  late  Mr.  Cusack,  of  Dublin,  and  hag  been 
adopted  in  London  by  Mr.  Henry  Lee,  and  espe- 
cially by  Mr.  II.  Smith,  by  whose  writings  it  has 
been  brought  prominently  into  notice. 

The  haemorrhoids  being  protruded  they  are  seized 
with  a  clamp,  the  blades  of  which  being  screwed 
together,  the  bases  of  the  tumors  are  firmly  com- 
pressed. They  are  then  cut  off  with  the  knife  or 
scissors,  and  to  prevent  bleeding,  the  cut  surface  is 
cauterised  freely  with  strung  nitric  acid  or  with 
the  actual  cautery,  the  latter  having  been  found 
more  effectual.  The  clamp  is  then  gradually 
loosened,  and  if  any  haamorrhage  is  noticed,  the 
cautery  is  again  applied  to  the  bleeding  point. 
The  clamp  is  then  removed,  and  the  cut  surface, 
covered  by  the  layer  of  slough  produced  by  the 
cautery,  is  allowed  to  recede  into  its  place  within 
the  rectum.  Any  external  piles  which  may  be 
present  are  then  cut  away  with  the  knife  or 
scissors.  A  representation  of  the  screw  clamp  will 
be  found  in  Mr.  Smith's  work  {On  the  Surgery  of 
the  Rectum,  p.  91).  A  lighter,  and,  in  the  writer's 
opinion,  more  convenient  instrument  has  been  con- 
trived by  Mr.  Gowlland,  and  is  in  use  at  St. 
Mark's  Hospital  for  diseases  of  the  rectum.  This 
operation  has  been  highly  extolled  by  Mr.  Smith, 
as  being  less  painful  than  the  ligature,  as  being 
followed  by  a  much  more  rapid  recovery,  and  as 
being  entirely  free  from  all  its  dangers,  amongst 
which  he  especially  alludes  to  pyaemia  and  tetanus. 
These  statements  have  not  been  verified  by  other 
surgeons  who  have  practised  the  operation.  At 
St.  Mark's  Hospital,  where  it  has  had  an  ample 
trial  buili  writer  and  his  colleagnea,  it  has 
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not  been  found  that  the  pain  is  diminished,  or  that 
the  convalescence  is  accelerated.  With  respect  to 
the  dangers  alluded  to,  it  has  been  already  shown 
how  rarely  they  follow  the  operation  with  the  liga- 
ture, and  there  is  not  the  slightest  evidence  or  proof 
that  they  are  not  just  as  likely  to  occur  after  the 
operation  with  the  clamp  and  cautery.  Mr.  Smith 
has  equally  overstated  the  advantages  of  the  one, 
and  the  disadvantages  of  the  other  method.  In  the 
writer's  opinion  the  clamp  is  best  adapted  to  cases 
where  the  tumors  are  small,  or  where  there  is  only 
one,  but  it  is  not  so  safe  as  regards  bleeding,  or  so 
satisfactory  in  other  respects,  when  the  disease  is 
extensive,  as  tiie  operation  with  the  ligature.  (See 
H.  Smith,  on  the  Surgery  of  the  Rectum,  London, 
1865.  Also  Ohs.  on  Dis.  of  the  Rectum,  hy  J.  R. 
Lane,  Lancet,  Sept.  2,  18G5.) 

Cauterisation  with  Nitric  Acid. — This  mode  of 
treatment  was  introduced  by  Dr.  Houston,  of 
Dublin  (see  Dublin  Journal  of  Medical  Science, 
1843),  and  has  been  recommended  in  London  by 
Mr.  Henry  Lee  and  Mr.  H.  Smith.  The  cases  to 
which  it  is  best  adapted  are  those  in  wliich  there 
is  a  vascular  condition  of  the  mucous  membrane, 
with  a  tendency  to  frequent  hcemorrhage,  but  with- 
out the  development  of  any  distinct  tumors  which 
can  be  protruded.  Such  a  condition  is  not  un- 
frequent  in  the  earlier  stages  of  the  complaint, 
when,  as  has  been  already  explained,  bleeding  is 
more  apt  to  occur  than  at  a  later  period.  In  such 
cases,  a  free  application  of  the  strong  nitric  acid, 
and  it  should  be  the  strongest  procurable,  will 
often  be  of  the  greatest  service,  by  destroying  the 
hyperasmic  condition  of  the  mucous  membrane, 
and  further,  bj-  preventing  the  development  of 
large  hasmorrhoidal  swellings. 

When,  however,  there  are  tumors  of  any  mag- 
nitudf,  the  treatment  by  nitric  acid  is  very  un- 
satisfactory. Repeated  applications  of  the  caustic 
are  then  necessary  to  reduce  them  to  the  level  of 
the  surrounding  surface,  and  the  treatment  occupies 
a  much  longer  period,  is  less  effectual,  and  more 
severe  than  the  operation  with  the  ligature. 

The  most  convenient  mode  of  applying  nitric 
acid  to  the  rectum,  in  cases  where  the  diseased 
membrane  cannot  be  easily  protruded,  to  which, 
as  has  been  explained,  it  is  most  appropriate,  is 
to  introduce  a  three-bladed  expanding  speculum, 
and  to  paint  the  mucous  membrane  in  the  interval 
between  the  blades  with  a  glass  brush  dipped  in 
the  acid.  By  turning  the  speculum  round,  the 
entire  circumference  of  the  bowel  can  in  this  way 
be  easily  reached. 

Care  must  be  taken  that  the  acid  does  not  flow 
over  the  integument  external  to  the  anus,  or  the 
pain  will  be  greatly  increased.  In  this,  as  in  the 
other  methods,  any  redundant  skin  should  be 
treated  by  excision.  In  order  to  protect  the  ex- 
ternal parts  from  the  action  of  the  caustic,  thej' 
may  be  covered  with  ointment,  or  they  may  be 
washed  with  an  alkaline  solution  after  the  acid 
has  been  applied.  AVith  proper  management, 
however,  these  precautions  are  unnecessary.] 

Rectum,  Prolapsus  op. 

Prolapsus  ani,  technically  called  also  exania,  or 
archoptosis,  but,  more  correctly,  prolapsus,  or  pro- 
cidentia recti,  is  commonly  described  as  presenting 
itself  under  three  forms  ;  in  one,  the  protrusion  of 
tlie  rectum  involves  both  its  mucous  and  nmscular 
tunics  ;  in  a  second,  its  mucous  coat  alone  ;  in  a 
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tliivd,  the  upper  portion  of  the  bowd  descemls 
into  the  lower,  and  the  dispLicement  is  truly  what 
is  termed  a  volvulus,  or  intussusceplion.  In  this 
account,  Sir  Benjamin  Rrodie  believes  tliat  there  is 
a  mistake,  and  that  prolapsus  of  the  rectum  is  I're- 
qnently  confounded  with  internal  piles.  But  the 
ditterence  between  internal  piles  and  real  prolap- 
sus of  the  rectum,  seems  to  him  to  be  this  :  In  the 
protrusion  of  the  former,  the  mucous  membrane 
covering  them  descends,  and  may  be  seen  below 
the  aims,  but  it  is  only  the  mucous  membrane  : 
■whereas  in  a  true  prolapsus  ani,  the  muscular 
tunic  protrudes,  as  well  as  the  mucous  membrane, 
If  one  portion  of  bowel,  inclusive  of  both  these 
tunics,  can  slip  down  into  another  portion,  why 
(inquires  this  distinguished  surgeon)  should  not 
the  rectum  slip  out  at  the  anus  ?  (See  Lo?id.  Med. 
Gaz.  for  183i  and  1835,  p.  845.)  However,  as 
I  have  already  explained,  the  latter  form  of  dis- 
placement is  universally  admitted  ;  and  the  ques- 
tion which  is  raised  refers  to  tlie  point  whether  pro- 
lapsus ani  ever  really  consists  in  a  relaxation  and 
protrusion  of  the  mucous  membrane  of  the  rectum 
alone,  without  being  essentially  combined  with  in- 
ternal piles.  The  inner  coat  of  the  rectum  being 
connected  to  the  muscular  by  a  very  loose  elastic 
cellular  tissue,  naturally  forms  several  folds,  the 
use  of  which  is  to  let  this  bowel  dilate  sufflciently 
for  the  retention  of  the  excrement.  This  struc- 
ture has  appeared  to  some  pathologists  to  account 
for  the  occasional  protrusion  of  the  mucous  mem- 
brane, without  being  accompanied  by  the  muscular 
coat. 

In  one  page.  Baron  Dupnytren  speaks  of  "  la 
procidence  de  meinbrane  muqueuse  du  rectum," 
in  common  with  other  surgical  writers  ;  but,  in 
the  next,  he  describes  the  displacement  as  consist- 
ing in  a  descent  of  the  upper  portion  of  the  rectum 
into  the  lower,  down  to  the  anus,  and  even  beyond 
it,  so  as  to  constitute  a  protrusion  from  two  to  six 
inches  in  length.  (C/z'n.  Chir,  t.  i.  p.  157,  158.) 
His  view  then  seems  to  me  to  agree  witli  that  of 
Sir  Benjamin  Brodie.  The  swelling  occasioned 
by  the  protrusion  of  the  inner  coat  of  the  rectum, 
or  of  this,  together  with  the  muscular,  is  subject 
to  considerable  variety  in  respect  to  length  and 
thickness  ;  when  small,  resembling  a  mere  ring  ; 
■when  large,  and  reaching  far  downwards,  having 
an  oblong  globular  form.  The  tumor  sometimes 
admits  of  reduction  with  ease  ;  sometimes  it  can- 
not be  returned  without  difficulty.  The  disease 
is  now  and  then  met  with  in  persons  of  all  ages  ; 
but  it  is  most  common  in  infants  and  elderly 
subjects.  When  it  exists  in  young  adults,  which 
is  only  seldom.  Sir  Benjamin  Brodie  has  found 
that  it  has  generally  begun  in  early  life.  Children 
■whose  bowels  are  habitually  confined,  whose  bel- 
lies are  large  and  tumid,  and  in  whom  the  contents 
of  the  abdomen  seem  too  large  for  it,  are  more 
frequently,  than  others,  affected  with  prolapsus 
ani.  Sir  Benjamin  Brodie  refers  to  an  anatomical 
reason  for  the  frequency  of  the  complaint  in  chil- 
dren : — "  It  is  because  the  prostate  gland,  ure- 
thra, and  vesiculse  seminales,  are  not  so  much 
developed  as  in  the  adult.  The  attachment  of  the 
rectum  to  the  surrounding  parts  does  not  extend 
so  high  in  children  as  in  persons  of  mature  ago  ; 
while  the  reflection  of  the  peritoneum  takes  place 
lower  down  ;  and  hence  the  rectum  is  more  liable 
to  be  pu3h(!d  out.''  (Urodic,  in  Land.  Med,  Gaz. 
vol.  cit.  p.  845.)    Such  examples  as  are  combined 
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with  thickening  and  relaxation  of  the  inner  coat 
of  the  rectum,  internal  haiuiorrhoids,  or  other  tu- 
mors, are  often  attended  with  copious  discharge  of 
a  thin  mucous  fluid,  mixed  with  blood. 

With  respect  to  prolapsus  ani,  Mr.  Mayo  refers 
to  a  preparation  in  the  museum  of  King's  College, 
showing  that  the  muscular  coat  of  the  bowel  may 
be  inverted,  as  well  as  the  mucous  coat,  and  sub- 
mucous cellular  tissue  ;  a  point  disagreeing  with 
the  statement  of  Dupnytren,  that  the  prolapsus 
consists  in  extension  of  the  mucous  and  submu- 
cous coats  by  the  irregular  action  of  the  muscular 
coat.  Mr.  Mayo  conceives  that  the  use  of  the 
sphincter  is  to  prevent  protrusion  of  the  rectum  ; 
and  if  this  opinion  be  well  founded,  it  follows,  that 
no  protrusion  can  take  place,  except  in  conse- 
quence of  rupture,  atrophy,  or  excessive  rela.xation 
of  the  sphincter.  The  atrophy  of  it  in  prolapsus 
ani  of  long  standing  has  been  ascertained  and  de- 
scribed by  Cruveilhier  ;  but  here  it  may  only  be 
the  effect,  not  the  cause.  Instead  of  Dupuytren's 
plan  of  removing  several  marginal  folds  of  integu- 
ment close  to  the  anus,  for  the  cure  of  some  ex- 
amples of  prolapsus  ani,  Mr.  Mayo  prefers 
the  method  of  pinching  up  small  folds  of 
the  protruded  mucous  and  submucous  coats  with 
forceps,  cutting  their  surface  with  scissors,  and 
then  including  them  in  silk  ligatures.  In  one  case, 
which  he  records,  three  such  folds  were  tied  on 
opposite  sides  of  the  bowel,  and  at  different  dis- 
tances from  the  sphincter. 

[The  term  prolapsus  is  still  often  erroneously 
employed  to  designate  ant/  descent  of  the  bowel 
through  the  anus,  whether  from  the  growth  of 
hffimorrhoids  or  from  other  causes,  and  much  con- 
fusion is  thereby  occasioned.  It  is  important, 
therefore,  to  understand  clearly  that  where  there  is 
h3'pertrophy  of  the  mucous  membrane  together 
with  the  submucous  areolar  tissue  and  blood- 
vessels, and  the  formation  of  distinct  tumors,  as 
described  in  a  former  part  of  this  article,  the  case  is 
one  of  hsemorrhoids  ;  but  where  there  is  a  descent 
merely  of  the  unaltered  textures  of  a  relaxed  but 
otherwise  healthy  bowel,  the  case  is  one  of  prolapsus, 
or  procidentia,  recti.  In  the  true  prolapsus,  there 
may  be  a  descent  of  relaxed  raucous  membrane 
only,  or  of  the  mucous  and  muscular  coats  toge- 
ther. The  prolapse  of  the  mucous  membrane 
alone,  unattended  with  any  hceraorrhoidal  forma- 
tion, is  not  verj-  common  ;  when  present,  it  is 
never  of  any  great  extent,  not  more  than  from 
half  an  inch  to  an  inch  of  the  membrane  being 
protruded  ;  indeed,  a  greater  separation  than  this 
of  the  mucous  from  the  muscular  coats  is  obviously 
a  very  unlikely  occurrence.  In  the  ordinary  form 
of  the  complaint,  the  lower  part  of  the  rectum, 
mucous  and  muscular  coats  together,  di'scend 
through  the  anal  aperture,  often  to  the  extent  of 
several  inches.  In  aggravated  cases,  even  the  peri- 
toneum covering  the  upper  part  of  the  rectum 
may  accompany  the  protrusion,  a  fact  to  which,  as 
far  as  the  writer  is  aware,  attention  has  not  hither- 
to been  directed.  In  two  cases,  witnessed  by 
him,  this  has  been  made  evident  by  the  descent  of 
a  portion  of  the  small  intestine  into  the  peritoneal 
l)ouch,  causing  a  hernial  tumor  which  distended 
the  anterior  half  of  the  prolapsus,  and  in  conse- 
quence of  which  the  entrance  to  the  bowel,  in- 
stead of  being  central,  as  usual,  was  displaced 
towards  the  posterior  part.  By  manipulation,  the 
protruded  small  intestine  was  found  to  be  redu- 
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cible,  witli  a  gurgling  noise,  and  when  tliis  liad 


been  effected,  the  entrance  to  the  prolapsed  rectum 
resumed  its  ordinary  central  position.  In  one  of 
tliese  cases  the  patient  was  a  male,  in  the  other 
a  female  ;  in  the  first,  of  course,  it  was  the  recto- 
vesical fold,  and  in  the  second  tlie  recto-vaginal 
fold  of  peritoneum  whicli  had  been  protruded.] 

Cazises. — Prolapse  of  the  rectum  may  originate 
from  various  causes  : — 

1.  From  circumstances  tending  to  relax  and 
weaken  the  parts  which  retain  the  rectum,  or  its 
inner  membrane,  in  its  situation. 

2.  From  various  kinds  of  irritation  and  pressure 
on  the  bowel  itself,  having  the  effect  of  increasing 
the  powers  by  which  it  is  liable  to  be  forced  out- 
ward. 

3.  From  any  disease  or  irritation  in  tlie  adjacent 
parts  affecting  the  rectum  sympathetically. 

Hence,  a  prolapsus  ani  may  be  caused  by  long 
habitual  crying,  and  great  exertions  of  the  voice  ; 
violent  coughing ;  sitting  long  at  stool ;  hard  dry 
fieces,  and  much  straining  to  void  them  ;  obstinate 
diarrhcea,  in  infants,  kept  up  by  dentition  ;  dy- 
sentery ;  chronic  tenesmus  ;  various  diseases  of  the 
rectum  itself;  the  abuse  of  aloetic  medicines  and 
emollient  clysters;  htemorrhoids;  excrescences  and 
thickenings  of  the  inner  membrane  of  the  rectum; 
difficulty  of  making  water;  the  efforts  of  parturi- 
tion; a  calculus  in  the  bladder;  paralysis  of  the 
sphincter  and  levator  ani. 

In  general,  the  prolapsus  takes  place  whenever 
the  patients  go  to  the  water-closet,  and,  in  some 
persons,  it  occurs  wlienever  they  are  in  the  erect 
position.  Dupuytren  correctly  notices,  that  this 
disposition  of  the  rectum  is  often  connected  with 
a  debilitated,  relaxed  constitution,  and  ha;mor- 
rhoidal  complaints.    (Cfe.  Chir.,  t.  i.  p.  158.) 

[Prolapsus  may  be  associated  with  internal 
haemorrhoids;  when  this  is  the  case  there  is  no 
great  difficulty  in  distinguishing  the  one  condition 
from  the  other,  the  altered  state  of  the  lower  part, 
where  the  hemorrhoids  are  situated,  being  strik- 
ingly contrasted  with  the  upper  part,  which  con- 
sists of  the  protruded  coats  of  the  bowel  in  a  nor- 
mal and  unaltered  condition.  Here  the  prolapsus 
is  often  the  consequence  of  the  piles,  and  the  cure 
of  the  latter  by  operation  will  be  accompanied  by 
the  cessation  of  the  prolapsus.] 

The  inconveniences  vary  in  different  cases. — 
Sometimes  the  bowel  falls  down  only  when  the 
patient  is  costive,  and  he  is  expelling  some  hard- 
ened fajces;  and  when  pushed  up,  it  remains  in 
its  place  till  some  accidental  circumstance  brings 
it  down  again.  In  some  cases  it  may  be  returned; 
but  the  moment  the  patient  begins  to  walk  about, 
it  descends  again.  In  others,  of  long  standing, 
the  bowel  becomes  so  fixed  in  its  unnatural  position, 
that  it  cannot  be  returned.  Then  it  is  apt  to 
become  inflamed  from  friction,  exceedingly  painful, 
and  sometimes  ulcerated.  (See  Drodie,  Op.  et  vol. 
cit.  p.  84.5.) 

Considering  the  degree  of  the  disease,  and  the 
constriction  by  the  sphincter,  the  symptoms  are 
sometimes  mild,  the  rectum  generally  bearing  pres- 
sure, exposure  to  the  air,  and  other  kinds  of  ir- 
ritation, belter  than  any  other  bowel.  Indeed, 
when  the  protrusion  has  continued  a  long  while, 
the  mucous  mcmlirane  of  the  bowel  becomes  co- 
vered with  a  kind  of  cuticle.  But  the  urgency 
and  danger  of  a  prolapsus  are  greater,  when  the 
swelling  is  large,  recent,  and  conjoined  with  violent 


pain,  inflammation,  and  febrile  symptoms.  When 
complicated  with  strangulation,  the  consequences 
may  be  a  stoppage  of  the  fajces,  severe  pain,  swel- 
ling, inflammation,  and  even  gangrene.  In  short, 
all  the  evils  may  arise  which  attend  strangulated 
hernia.  The  prognosis,  therefore,  varies  according 
to  the  different  degree,  species,  cause,  and  compli- 
cation of  the  disease. 

[The  writer  has  never  witnessed  a  case  of  true 
prolapsus  accompanied  with  strangulation  of  the 
bowel  by  the  sphincter,  and  believes  it  to  be  ex- 
ceedingly rare,  if  indeed  it  ever  occurs.  The  cases 
of  strangulation  are  cases  of  prolapsed  and  in- 
flamed internal  hajmorrhoids.  In  prolapsus  there 
is  too  much  relaxation,  not  only  of  the  coats  of  the 
bowel,  but  also  of  the  sphincter  for  this  to  take 
place.] 

The  recent  small  movable  prolapsus  ani,  the 
cause  of  which  admits  of  being  at  once  removed, 
may  be  effectually  cured.  It  should  always  be 
recollected,  however,  that  when  once  the  rectum 
has  been  affected  with  prolapsus,  a  tendency  to 
protrusion  from  any  slight  occasional  cause  generally 
remains.  The  habitual  prolapsus,  which  has  ex- 
isted for  years,  and  comes  on  whenever  the  patient 
goes  to  stool,  is  the  case  most  difficult  of  relief. 

Treatment. — The  treatment  of  prolapsus  ani  em- 
braces three  principal  indications : — 

1.  The  speedy  reduction  of  the  prolapsed  part. 

2.  The  retention  of  the  reduced  bowel. 

3.  The  removal  and  avoidance  of  the  causes  by 
which  the  disease  has  been  induced. 

In  general,  when  the  case  is  recent,  and  the 
tumor  not  of  immoderate  size,  the  reduction  may 
be  accomplished  with  tolerable  ease,  by  putting 
the  patient  in  a  suitable  posture,  v/ith  the  buttocks 
raised,  and  the  thorax  depressed,  and  by  making 
gentle  and  skilful  pressure,  either  with  the  palm 
of  the  hand  or  fingers.    When  difficultj-^  is  experi- 
enced, the  patient,  if  young  or  robust,  may  be  bled, 
and  the  part  fomented.    The  large  intestines  may 
be  emptied  by  means  of  a  mild  unirritating  clyster, 
and  half  an  ounce  of  the  oleum  ricini  should  be 
exhibited.    In  the  habitual  prolapsus  ani,  the  pa- 
tient himself  is  generally  accustomed  to  reduce  the 
part,  or  it  goes  up  of  itself  when  he  lies  down. 
When,  however,  the  inflammation  and  swelling 
are  urgent,  there  is  a  difference  of  opinion  about  the 
treatment,  many  writers  stating  that  the  part  ought 
on  no  account  to  be  irritated  by  repeated  attempts 
at  reduction,  and  advising  recourse  to  the  anti- 
phlogistic plan,  especially  leeches,  fomentations,  or 
cold  washes,  the  exhibition  of  mild  aperients,  such 
as  the  oleum  ricini,  and  not  attempting  reduction 
until  the  swelling  has  been  lessened.    When  the 
reduction  is  prevented  by  a  spasmodic  resistance, 
the  use  of  an  anodyne  poultice,  or  fomentations,  a 
clyster  of  the  same  quality,  the  warm  bath,  and 
the  internal   use   of  opium,  are  recommended. 
Should  the  complaint  not  give  way  to  the  preced- 
ing remedies,  nor  admit  of  reduction,  and  the  symp- 
toms become  more  and  more  pressing,  perhaps  the 
constriction  should  be  obviated  by  dividing  the 
sphincter  with  a  bistoury,  an  operation  sanctumed 
by  Chelius.    (//awrfi.  Jer  Chir.  b.  i.  p.  775.) 
Cases  are  recorded,  in  which  the  protruded  part, 
either  in  the  state  of  gangrene,  or  of  chronic  hard- 
ness, thickening  and  elongation  was  removed  with 
a  knife  or  ligature.     (See  CheMcn  s  Anatomy, 
<5  c.  1741;  Kerstens,  Histnria  Sedij jrroetdtue.  re- 
scctionefulkiter  sanalai,  Kilon.  17/9;  WItatcly,  tn 
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Trails,  and  Ohserv,  vol.  viii.  No.  10'.)  IIow- 
\  er,  I  should  iipprehend  that,  in  the  circumstance 
.1  gangrene,  the  measures  best  calculated  for  stop- 
iiig  its  course,  detaciiing  tlie  sloughs,  and  keeping 
.)  the  patient's  strength,  must  alwaj's  be  more 
udfut  than  such  an  operation. 
On  the  other  hand,  we  liave  high  authority  for 
not  imitating  the  plan  above  specified,  and  for 
trying  to  accomplish  the  reduction  with  less  delay. 
The  examples  attended  witli  difficulty  of  reduction, 
and  hazard  of  gangrene,  are  noticed  by  Dupuytren. 
"Sometimes  (he  observes)  the  swelling  of  the 
parts  is  so  great,  and  the  sphincter  so  much  in- 
verted, that  it  strangulates  the  bowel,  and  aid  is 
urgently  required.  The  displaced  organ  is  then  of 
twice  or  thrice  its  proper  size  ;  assumes  a  red 
jiurplish  colour,  with  an  appearance  of  ecchymosis, 
and  is  sometimes  in  danger  of  sloughing  to  a 
greater  or  lesser  extent.  Under  such  circumstances, 
the  reduction  should  be  immediately  performed  in 
tiie  following  way  : — The  patient  should  lie  on 
his  belly,  with  the  pelvis  raised  up  by  one  or  two 
pillows  under  it,  so  that  the  anus  may  be  the  high- 
est part  of  the  trunk.  The  tumor  having  been 
everywhere  covered  with  wet  cloths,  and  a  com- 
press laid  over  the  centre  of  its  outer  end,  gentle 
pressure  is  to  be  made  on  its  base,  in  order  to  lessen 
its  size;  and  then  it  is  to  be  very  gradually  pushed 
towards  the  interior.  Thus,  the  reduction  com- 
mences with  the  part  last  protruded."  {Dupuytren, 
Cli7t.  Chir.  t.  i.  p.  159.)  Scarifications  and  leeches 
he  thinks  objectionable.  Undoubtedly,  the  re- 
moval of  the  part  from  its  constricted  state,  by  a 
prompt  reduction  of  it,  seems  here  as  manifestly 
called  for  as  in  a  case  of  hernia;  and,  at  all  events, 
it  is  only  when  this  is  not  immediately  practicable, 
that  other  expedients  are  indicated.  [We  have 
already  stated  that  strangulation,  or  even  com- 
pression, to  any  serious  extent,  though  common  in 
hiemorrhoidal  cases,  is  extremely  rare  in  cases  of 
true  prolapsus.] 

Tlie  reduction  having  been  effected,  the  fore- 
finger should  be  passed  up  the  rectum  to  ascertain 
that  no  intussusception  exists  above  the  sphincter. 
The  bowel  is  then  to  be  kept  in  its  place  by  quie- 
tude and  the  recumbent  posture  ;  and,  if  there  be 
a  great  tendency  to  relapse,  it  will  be  proper  to 
apply  to  the  fundament  a  piece  of  soft  sponge, 
wetted  with  cold  water,  and  supported  with  the  T 
bandage.  But  if  such  means  should  not  answer, 
and  an  habitual  prolapsus  ani  recur,  which  is  not 
unfrequent  when  the  disease  has  been  neglected, 
or  its  causes  have  long  remained  unremoved,  some 
other  apparatus  like  that  described  by  Mr.  Gooch, 
may  be  needed.  {Chir.  Worlcs,  vol.  ii.  p.  150.  ed. 
1792.)  Trusses  for  prolapsus  of  the  rcctum  may 
be  procured.  Others  have  used  perforated  balls  of 
ivory.  Callisen  found  the  introduction  of  a  piece 
of  sponge  within  the  rectum,  fastened  to  a  silver 
probe,  give  effectual  support.  In  France,  and 
also  in  other  countries,  instruments  made  of  clastic 
gum  have  sometimes  been  employed.  {Richerand, 
Nosoyr.  Chir.  t.  iii.  p.  441.  ed.  4.)  On  account  of 
the  elasticity,  and  unirritating  quality  of  this  sub- 
stance, I  conceive  it  is  better  calculated  than  any 
other  material  for  the  construction  of  such  instru- 
ments. It  cannot  be  denied,  however,  that  all 
foreign  bodies  in  the  rectum  create  serious  annoy- 
ance. In  the  female  sex,  a  vaginal  pessary,  rather 
prominent  behind,  will  usually  hinder  the  recur- 
rence of  the  prolapsus.    The  horizontal  posture 


should  be  observed  as  much  as  possible,  and  when 
the  patient  has  a  motion,  a  bed-pan  should  be 
placed  under  him.  Astringent  injections  are  to  be 
employed  daily.  Sir  Benjamin  Brodie  speaks  also 
in  favour  of  a  course  of  Ward's  paste.  (See  Lond. 
Med.  Gax.  for  1834, 1 835,  p.  840'.)  Of  the  latter 
practice  I  cannot  speak  from  experience,  never 
having  had  confidence  enough  in  it  to  give  it  a  trial, 
which  may  not,  I  confess,  be  a  fair  way  of  deciding. 

After  the  reduction  of  a  prolapsus  ani,  the  dis- 
position which  gave  rise  to  the  protrusion  generally 
still  continues;  and  therefore,  as  Dupuytren  ob- 
serves, the  reduction  is  only  to  be  regarded  as  a 
palliative,  and,  in  some  cases,  as  a  means  of  pre- 
venting dangerous  consequences;  but  never  as  a 
mode  of  accomplishing  a  permanent  cure.  Cold 
bathing  and  cold  washes  have  been  tried  for  the 
latter  purpose,  on  the  principle  of  strengthening 
the  sphincter,  so  that  the  descent  of  the  bowel  may 
be  opposed.  But  this  method  requires  long  perse- 
verance, and  is  so  disagreeable  to  some  patients 
that  it  is  soon  given  up.  Astringent  lotions  and 
compression  with  a  sponge  and  T  bandage,  sup- 
positories, which  Dupuytren  admits  do  occasionally 
succeed  in  children,  after  a  certain  time,  frequently 
fail,  and  especially  in  adults  and  old  persons. 
{Climqite  Chir.  t.  i.  p.  160.)  In  such  cases,  re- 
course must  be  had  to  the  operation  first  practised 
by  He}',  or  the  modification  of  it  adopted  by  Du- 
puytren. 

The  late  Mr.  Hey  published  some  highly  inter- 
esting remarks  on  the  cure  of  the  procidentia  ani 
in  adults.  In  one  gentleman,  the  disease  took 
place  whenever  he  had  a  stool,  and  continued  for 
some  hours,  the  gut  gradually  retiring,  and  at  last 
disappearing,  until  he  had  occasion  to  go  to  the 
privy  again.  After  each  stool,  he  used  to  place 
himself  in  a  chair,  and  obtain  a  little  relief  by 
making  pressure  on  the  prolapsed  part;  and  he  then 
was  in  the  habit  of  going  to  bed,  where  the  intes- 
tine by  degrees  regained  its  natural  situation. 
While  the  bowel  was  down,  there  was  a  copious 
discharge  from  it  of  a  thin  mucous  fluid,  blended 
with  blood.  When  the  part  was  up,  the  anus  was 
constantly  surrounded  by  a  thin,  pendulous  flap  of 
integuments,  generally  hanging  down  to  the  extent 
of  three-fourths  of  an  inch.  Around  the  anus 
there  were  also  several  soft  tubercles  of  a  bluish 
colour,  situated  at  the  basis,  and  at  the  inner  part 
of  the  pendulous  flap.  These  were  evidently 
formed  by  the  extremity  of  the  rectum.  The  pa- 
tient, previously  to  the  establishment  of  these 
habitual  attacks  of  prolapsus  ani,  had  been  afllicted 
for  several  years  with  pain  after  each  stool,  protu- 
berances at  the  extremity  of  the  rectum,  and  dis- 
charge of  blood  and  mucus.  For  these  complaints 
he  applied  to  Mr.  Sliarp,  who  gave  hiui  an  oint- 
ment to  be  applied  after  each  stool,  some  soapy  pills 
to  be  taken,  and  recommended  the  use  of  a  clyster 
alittlo  before  the  lime  of  going  to  stool.  The  latter 
remedy,  however,  could  not  be  adopted,  and  no 
material  benefit  was  derived  from  the  others.  S  mie 
years  afterwards,  when  Mr.  Hey  was  consulted 
the  foregoing  symptoms  contimicd;  in  addition  to 
which  there  was  the  grievance  of  the  prolapsus, 
which  came  on  at  every  time  of  going  to  stool,  and 
lasted  for  several  hours.  This  judicious  surgeon 
at  first  advised  the  patient  to  wash  tlie  prolapsed 
part  with  a  lotion,  composed  of  an  infusion  of  oak- 
bark,  lime-water,  and  spirit  of  wine,  and  k(U!pin|^ 
on  the  tumor  compresses,  wot  with  this  fluid,  and 


524 


RECTUM,  DISEASES  OF. 


supported  by  the  T  bandage.    The  disease,  how- 
ever, was  too  obstinate  to  be  cured  by  this  treat- 
ment.   Nor  could  Mr.  Hej'  succeed  in  reducing 
the  bowel  when  it  came  down.    "  Allhougli  (says 
he)  the  prolapsed  part  of  the  intestine  consisted 
of  the  whole  inferior  extremity  of  the  rectum,  and 
■was  of  considerable  bulk,  yet  the  impediment  to 
reduction  did  not  arise  from  the  stricture  of  the 
spliincter  ani,  for  I  could  introduce  my  finger  with 
ease  during  the  procidentia;  but  it  seemed  to  arise 
from  the  relaxed  state  of  the  lowest  part  of  the  in- 
testine, and  of  the  cellular  membrane,  which  con- 
nects it  with  the  surrounding  parts.    My  attempt 
proved  vain,  as  to  its  immediate  object,  yet  it  sug- 
gested an  idea  which  led  to  a  perfect  cure  of  this 
obstinate  disorder.    The  relaxed  state  of  the  part, 
which  came  down  at  every  evacuation,  and  the 
want  of  sufficient  stricture  in  the  sphincter  ani, 
satisfied  me  that  it  was  impossible  to  afford  any 
effectual  relief  to  my  patient,  unless  I  could  bring 
about  a  more  firm  adhesion  to  the  surrounding  cel- 
lular membrane,  and  increase  the  proper  action  of 
the  sphincter.    Nothing  seemed  so  likely  to  effect 
these  purposes  as  the  removal  of  the  pendulous 
flap,  and  the  other  protuberances  which  surrounded 
the  anus."    This  operation  was  performed  on  the 
1 3th  of  November.    On  the  15th  the  gut  pro- 
truded, and  did  not  gradually  retire  as  it  used  to 
do.    Mr.  Hey  attempted  to  procure  ease  by  means 
of  opiates  and  fomentations,  and  avoided  immedi- 
ately trying  to  reduce  the  prolapsed  part.  How- 
ever, the  prolapsus  continued  so  long  that  the  ap- 
pearance of  tlie  part  began  to  alter,  and,  therefore, 
on  the  IGth  he  made  an  attempt  at  reduction,  and 
succeeded  with  great  ease.    However,  as  a  good 
deal  of  pain  in  the  hypogastrium  was  still  com- 
plained of,  the  patient  was  bled  in  the  evening,  and 
gently  purged  with  the  oleum  ricini.    These  means 
gave  relief;  but,  as  some  pain  in  tlie  belly  yet  con- 
tinued, an  opiate  was  given.    A  low  diet,  linseed 
tea,  lac  amygdalaj,  &c.  were  ordered,  and  a  little 
of  the  oleum  ricini  every  morning,  or  every  other 
morning,  with  an  opiate  after  a  stool  had  been  pro- 
cured.   "  By  proceeding  in  this  manner  for  some 
days,  regular  stools  were  procured,  without  any 
permanent  inconvenience.    My  patient  recovered 
very  well,  and  was  freed  from  this  distressing 
complaint,  which  had  afflicted  him  so  many  years," 
(See  Hefs  Pruct.  Obs.  p.  403.  &c.  ed.  2.) 

This,  and  some  other  cases,  which  this  gentle- 
man has  related,  convincingly  exemplify  the  neces- 
sity of  paying  attention  to  the  removal  of  redundant 
skin,  excrescences,  hamorrhoids,  and  other  tumors, 
situated  about  the  lower  part  of  tiie  rectum,  in 
cases  of  prolapsus  ani;  for,  unless  this  object  be 
accomplished,  the  disease  may  resist  every  other 
treatment.  Mr.  Howship  prefers  tlie  ligature  for 
the  extirpation  of  the  protuberances,  but  heartily 
commends  the  principle  of  the  treatment  proposed 
by  Mr.  Hey.  {Pract.  Obs.  on  Diseases  of  the 
Lower  Intestines,  p.  163.  ed.  3.)  An  elderly 
gentleman,  whom  I  know,  was  troubled  for  many 
years  with  a  prolapsus  ani,  which  used  to  come  on 
several  times  a  week,  sometimes  at  tiie  privy,  and 
sometimes  on  other  occasions.  Several  of  the  first 
surgeons  were  consulted,  who  failed  in  all'ording 
permanent  benefit,  because  they  omitted  to  extir- 
pate some  ha;morrhoidal  excrescences,  situated  at 
the  lower  part  of  the  rectum;  for,  when  these  were 
afterwards  removed,  the  prolapsus  ani  entirely 
disappeared. 


Dupuy  tren  finding,  as  Hey  did,  that  the  excision 
of  piles,  which  so  often  accompany  prolapsus  ani, 
commonly  prevented  the  return  of  the  latter  com- 
plaint, was  led  to  cut  off  more  or  less  considerable 
portions  of  the  internal  membrane  of  the  rectum. 
However,  as  in  one  case  a  profuse  hceraorrhage 
took  place,  and,  in  another,  a  tedious  suppuration, 
he  subsequently  adopted  the  plan  of  removing  a 
certain  number  of  the  projecting  folds,  which  may 
be  seen  converging  from  the  circumference  to  the 
margin  of  the  anus.    The  skin  at  the  margin  of 
the  anus  is  thinner,  and  of  a  different  colour  from 
that  of  other  parts;  and  contains  numerous  mu- 
cous crypts,  which  secrete  an  oily  matter  of  a 
peculiar  smelh     It  forms  also  prominent  folds 
separated  by  fissures,  which  converge  from  the 
circumference  of  the  margin  to  the  centre  of  the 
anus.    These  folds  extend  up  within  the  anus,  and 
are  the  more  numerous  and  prominent  the  closer 
the  latter  opening  is;  being  effaced,  when  it  is  di- 
lated.   Their  use  is  to  facilitate  such  dilatation, 
and  promote  the  evacuation  of  the  faeces.  Beyond 
the  skin  is  a  stratum  of  fibro-cellular  tissue,  erectile 
tissue,  as  Cruveilhier  calls  it;  higher  up,  the  ex- 
ternal sphincter;  and  still  further  up,  the  internal 
sphincter.     (See  Dupuytien,  Cliniquc  Chir.  t.  i. 
p.  161.)    The  method,  practised  by  this  distin- 
guished surgeon,  consisted  in  taking  hold  of  some 
of  these  converging  folds  of  skin,  one  after  another, 
with  a  pair  of  broad-bladed  dissecting  forceps,  and 
cutting  them  away  in  succession  with  a  pair  of 
scissors  curved  laterally.    The  excision  was  ex- 
tended quite  up  to  the  anus,  and  even  a  few  lines 
within  it,  if  the  relaxation  were  considerable,  by 
the  degree  of  which  the  number  of  folds  to  be 
removed  is  also  determined  ;  two  or  tliree  being 
taken  away  on  each  side  in  moderate  cases,  and 
a  larger  number  where  the  relaxation  is  very 
great.     (See  Dupuytren,  in  Clinque  Chir.  t.  i. 
p.  162.)     I  have  practised  this  operation  very 
successfully  in  several  cases.    The  principle,  on 
virhich  it  answers,  is  precisely  what  Hey  aud  Du- 
puytren have  explained;  the  anus  being  immo- 
derately dilatable,  the  surgeon  cuts  away  a  portion 
of  one  of  its  textures,  and  the  rest  becoming  more 
consolidated,  the  tendency  to  too  much  dilatation 
is  obviated.    The  contraction  of  the  cicatrices, 
and  the  adhesion  of  the  textures  together,  induced 
by  inflammation,  have  the  principal  share  in  bring- 
ing about  this  desirable  change. 

Dupuytren,  in  his  first  method,  used  to  cut 
away  the  mucous  membrane  itself;  in  the  last, 
only  the  folds  of  skin  at  the  margin  of  the  anus 
are  removed.  A  woman  had  had  a  constant  pro- 
lapsus for  ten  years  ;  when  she  was  in  the  upright 
posture,  the  swelling  was  ten  inches  in  one  dia- 
meter, and  seven  in  the  other  ;  it  hindered  her 
from  walking,  and  continually  discharged  a  mix- 
ture of  blood  and  mucus.  Dupuytren  removed  five 
or  six  of  the  projecting  folds  from  without  in-  • 
wards.  The  patient,  who  used  to  have  more  than 
twenty  stools  a  day,  now  went  six  days  without 
one  ;  on  the  seventh,  however,  an  abundant  eva- 
cuation took  place,  and  the  prolapsus  never  re- 
turned. Only  simple  dressings,  as  lint  wetted  with 
cold  water,  and  a  T  bandaje,  are  needed.  (See 
Journ.  Universel  des  Sciences  Mid.  No.  81.  Sept. 
1822.) 

Although  Dupnytren's  operation  bears  some 
resemblance  to  Hey's,  and  is  founded  on  the  same 
principle,  the  French  do  not  admit  that  what  tlie 
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Iiittcr  dill,  will  in  any  way  afiL-ct  the  claim  of  the 
former  to  the  merit  "of  first  suggesting  a  valuable 
iiniirovement.  They  erroneously  observe,  that 
lley's  practice  only  related  to  prolapsus  ani,  as  a 
consequence  of  piles  ;  whereas  that  ot  Dupuytren 
is  particularly  adapted  to  examples,  in  which  there 
aie  no  piles.    (See  Cliniijiie  Cliir.  t.  i.  p.  166.) 

[Dupuytren's  method  is  imperfect  in  its  opera- 
tion, inasmuch  as  it  only  fulfils  one  of  the  indica- 
tions required,  namely,  the  contraction  of  the 
relaxed  anal  aperture  itself ;  but  has  no  influence 
on  the  dilated  and  relaxed  mucous  and  muscular 
coats  of  the  bowel  within.  To  remedy  the  latter 
condition,  the  removal  of  portions  of  the  raucous 
membrane  will  be  found  the  most  etfectual  prac- 
tice. This  should  be  done  by  ligature,  and  not  by 
excision,  the  latter  proceeding  being  attended,  as 
in  the  case  of  hajmorrhoids,  with  the  risk  of 
serious  bleeding.  A  portion  of  the  mucous  mem- 
brane, about  an  inch  in  circumference,  just  above 
the  sphincter,  should  be  raised  with  the  vulsellum 
forceps,  and  strangulated  by  a  ligature.  It  will 
be  found  convenient  to  transfix  with  a  needle  the 
base  of  the  portion  of  mucous  membrane  which  it 
is  intended  to  ligature,  and  to  tie  it  in  two  halves. 
Two,  three,  or  four  pieces  of  membrane,  according 
to  the  size  of  the  prolapsus,  may  be  thus  treated. 
The  ligature  of  the  mucous  membrane  should  be 
accompanied  by  the  excision  of  portions  of  the 
integument  surrounding  the  anus,  in  a  direction 
radiating  from  that  aperture,  as  recommended  by 
Hey  and  Dupuytren.  This  will  often  be  followed 
by  a  complete  and  permanent  cure.  In  cases 
where  the  disease  is  of  long  standing,  however, 
even  this  will  sometimes  prove  insufficient,  or  if 
sufficient  for  a  time,  the  prolapsus  will  gradually 
be  reproduced.  In  the  case  of  a  female,  aged  27, 
with  a  very  large  prolapsus,  which  had  existed 
from  infancy,  the  writer  has  operated  on  four  suc- 
■  cessive  occasions  in  the  way  above  described,  at 
intervals  of  eight  or-  nine  months.  The  result, 
after  each  operation,  was  a  diminution  in  the  size 
of  the  prolapsus,  and  an  alleviation  of  the  symp- 
toms, but  the  upper  part  of  the  rectum  still  con- 
tinued to  descend,  although  the  lower  part,  which 
had  been  treated  by  the  ligature,  was  sufficiently 
contracted  and  consolidated  with  the  surrounding 
parts  to  retain  its  proper  position. 

Another  mode  of  treating  aggravated  cases  of 
prolnpsus,  is  to  paint  the  whole  prolapsed  portion 
lightly  over  with  strong  nitric  acid.  This  will  in 
many  cases  produce  sufficient  contraction  of  the 
relaxed  coats  of  the  bowel  to  cure  the  disease. 
It  is  important,  however,  not  to  use  the  acid  too 
freely,  or  deep  ulceration  may  take  place,  and  be 
followed  by  deep  ulceration  and  permanent  stric- 
ture; while,  on  the  other  hand,  if  enough  has  not 
been  accomplished  at  the  first  attempt,  the  acid 
can  easily  be  applied  a  second,  or,  if  necessary,  a 
third  time.  Tlie  pain  after  this  operation  is  not 
nsually  very  severe,  a  superficial  ulceration  is 
induced,  but  this  rapidly  heals.  The  recum- 
bent position  should  l)e  enjoined  until  the  heal- 
ing is  completed;  the  bowels  should  be  kept  con- 
fined for  three  or  four  days,  and  then  acted  upon 
by  a  mild  aperient  such  as  castor  oil.  Straining 
to  evacuate  the  bowels  should  be  carefully  avoided 
for  some  time,  and  the  motions  should  be  passed 
while  the  patient  is  in  the  horizontal  position. 
The  writer  has  adopted  this  method  in  many  cases; 
in  all  of  them  great  advantage  has  been  obtained. 


in  some  the  disease  appeared  to  be  completely 
cured;  in  none  were  any  bad  consequences,  such 
as  protracted  ulceration  or  stricture,  observed. 

Perhaps  a  still  better  method  is  to  apply  the 
actual  cautery  to  the  prolapsed  bowel.  It  shciuld 
be  applied  in  the  longitudinal  direction,  in  two, 
three,  or  four  lines,  as  the  case  may  seem  to  re- 
quire. The  cauterised  surfaces  should  be  each 
about  half-an-inch  broad,  and  they  should  be  at 
equal  distances  from  each  other.  When  cicatrisa- 
tion takes  place,  sufficient  contraction  will  probably 
be  induced  both  in  the  longitudinal  and  transverse 
directions  to  prevent  a  recurrence  of  tlie  prolapsus. 
Circular  contraction  or  stricture  is  not  likely  to  re- 
sult, if  the  cautery  is  applied  in  longitudinal  lines, 
with  a  sufficient  space  of  mucuous  membrane  in- 
tervening between  them. 

Operative  proceedings  for  the  cms  of  prolapsus 
are  seldom  required  in  children.  In  them  due  at- 
tention to  the  action  of  the  bowels,  the  application 
of  astringent  lotions  and  injections,  and  the  re- 
moval of  any  exciting  cause,  such  as  worms,  poly- 
pus of  the  rectum,  or  vesical  calculus  will,  in  most 
cases,  be  found  sufficient.  The  evacuation  of  the 
bowels  into  a  flat  vessel,  while  the  child  lies  on 
its  back,  is  also  a  very  important  ingredient  in  the 
treatment.  Tonics,  especially  the  vinum  ferri,  in 
combination  with  cod  liver  oil,  are  often  of  the 
greatest  services  in  such  cases.] 

Rectum,  Polypus  op. 

[Growths  of  a  polypoid  or  pedunculated  form  are 
occasionally  met  with  in  the  rectum.  They  are  com- 
monly described  as  of  two  kinds,  the  vascular  and 
the  fibrous,  the  former  being  more  common  in  chil- 
dren, the  latter  in  adults.  It  was  stated  by  Sir  A. 
Cooper,  and  his  opinion  has  been  very  generally 
adopted,  that  the  affection  is  more  frequent  in 
children.  It  is  doubtful,  however,  whether  this 
is  really  the  case;  on  the  contrary,  in  the  expe- 
rience of  the  writer,  out  of  about  forty  cases  which 
have  come  under  his  observation,  more  than  three- 
fourths  have  been  in  adults. 

The  polypi  met  with  in  children  differ  some- 
what from  those  seen  in  adults.  They  are  softer 
and  more  vascular,  with  a  greater  tendencj'  to 
bleed;  they  are  usually  attached  by  a  very  slender 
pedicle,  -which  readily  gives  way.  Those  which  I 
have  seen  have  been  of  about  the  size  of  a  rasp- 
berry, and  of  very  much  the  same  appearance.  The 
polypoid  growths  seen  in  the  adults  are  usually 
smaller  than  those  met  with  in  children — seldom 
larger  than  a  nut,  the  majority  being  of  about 
the  size  of  a  horse-bean.  They  are  firmer  in  tex- 
ture, but  not  sufficiently  so  to  warrant  the  distinc- 
tion which  has  been  made  between  them  by 
calling  one  the  "  fibrous  "  and  the  other  the  "  vas- 
cular "  polypus.  Indeed  they  appear  to  be  es- 
sentially similar  in  structure,  both  being  composed 
of  fibrous  and  fibro-nudeated  texture  continuous 
with  the  submucous  areolar  tissue,  with  an  ad- 
mixture of  bloodvessels  in  varitible  proportion,  and 
a  covering  of  mucous  membrane.  Their  point  of 
attachment  is  usually  from  an  inch  to  an  inch  and 
a-half  within  the  anus. 

The  symptoms  produced  by  polypi  in  the 
rectum  are  not  tisually  severe.  They  consist  of 
irritation  and  uneasiness  in  the  part  rather  than 
actual  pain,  with  frequent  desire  to  evacuate  and 
occasional  loss  of  blood.  The  loss  of  blood  is  an 
especial  characteristic  of  the  disease  in  children; 
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indeed  it  is  probaLle  tliat  mtinj' cases  of  irritation  in 
the  rectum  accompanied  by  bleeding,  observed  in 
cliildren, depend  upon  the  presence  of  these  growths, 
and  that  a  spontaneous  cure  not  unfrequcntly  takes 
place  from  the  accidental  rupture  of  the  slender 
pedicle,  without  the  real  nature  of  the  case  having 
teen  made  out.  In  children  they  occasionally 
give  rise  to  procidentia,  but  in  that  case  the  pro- 
cidentia will  ordinarily  cease  on  the  removal  of  the 
polypus. 

Polypi  in  the  rectum  are  not  severely  painful 
unless  they  are  protruded  through  the  anus,  but 
when  protruded  they  are  liable  to  become  in- 
flamed and  to  cause  great  irritation  with  spasm  of 
the  sphincter  muscle.  In  many  cases  they  are  not 
protruded  at  all,  the  length  of  the  pedicle  not  ad- 
mitting of  it;  or  if  occasionally  protruded  during 
the  action  of  the  bowels,  they  are  immediately 
afterwards  drawn  back  again  within  the  rectum. 
But  whether  protruded  or  not,  when  they  occur  in 
adults  they  are  exceedingly  liable  to  irritate  the 
sensitive  region  of  the  anal  aperture,  and  to  cause 
a  tissure.  This  indeed  would  seem  to  be  their 
■very  common  result,  for  it  has  been  present  in 
about  two-thirds  of  the  eases  of  polypus  in  the 
adults  which  have  come  under  the  writer's  notice. 

When  a  polypus  of  the  rectum  is  combined  with 
anal  fissure,  the  acute  symptoms  occasioned  by  the 
latter  condition  are  apt  to  cause  the  polypus  to  be 
overlooked,  and  it  is  of  importance  that  this  error 
should  be  avoided,  for  the  surgical  treatment  ap- 
propriate to  the  fissure  will  be  of  no  avail  as  long 
as  the  polypus,  which  is  its  exciting  cause,  is 
allowed  to  remain.  Practically  then,  in  every 
case  of  fissure  of  the  anus,  it  is  desirable  that  a 
careful  examination  of  the  rectum  should  be  made, 
to  ascertain  whether  a  polypoid  growth  is  or  is  not 
present.  When  the  two  conditions  are  combined, 
an  inquiry  into  the  history  of  the  case  will  usually 
show  tliat  there  has  been  some  feeling  of  irritation 
about  the  rectum  for  a  considerable  period,  often 
wiih  loss  of  blood,  but  at  a  later  date  the  acutely 
painful  symptoms  of  fissure  have  been  superadded. 
The  earlier  and  milder  symptoms  have  doubtless 
been  caused  by  the  polypus,  and  this  by  con- 
tinually falling  against  and  irritating  the  anus,  has 
in  course  of  time  produced  the  fissure.  The  above 
remarks  on  the  combination  of  polypus  with  fissure 
refer  especially  to  adult  patients.  It  is  never  seen 
in  children. 

In  examining  the  rectum  to  ascertain  the  pres- 
ence of  a  polypus  some  care  is  required,  for  these 
little  pedunculated  growths,  being  very  moveable, 
are  apt  to  recede  before  the  finger,  and  thus  to 
elude  detection. 

Treatment. — Tlie  only  saysfactory  treatment  of 
a  rectal  polypus  is  the  application  (jf  a  ligature 
around  the  pedide  at  its  point  of  attachment.  By 
the  administration  of  an  enema  of  warm  v/ater  the 
patient  will  usually  be  able  to  protrude  the  poly- 
pus, and  the  proceeding  will  be  easy;  but  some- 
times it  cannot  be  made  to  appear  externally.  In 
that  case  a  speculum  may  be  introduced  to  bring 
the  tumor  into  view,  when  it  may  be  seized  by  a 
vulsellum;  or  the  vulsellum  may  be  introduced  into 
the  rectum  guided  by  the  finger  without  the  specu 
luM.  In  the  softer  tumors  in  children  much  trac- 
tion must  not  be  used,  or  the  pedicle  will  be  liable 
to  give  way.  Very  little  pain  or  inconvenience 
follows  the  operation;  the  ligature  si'parates  in  t 
few  days,  and  the  patient  is  speedily  and  effoc 


tually  cured.  It  is  not  safe,  even  when  the  polj'. 
pus  is  small,  to  remove  it  by  excision;  in  one  case 
where  I  did  so,  thinking  tlie  little  tumor  too 
insignificant  to  deserve  a  ligature,  hajmorrhage  to 
a  serious  extent  followed,  wiiich  was  only  arrested 
with  great  difficulty,  and  by  the  application  of  the 
actual  cautery  to  the  wounded  spot.  In  tliose 
cases  in  which  a  fissure  is  present,  it  should  of 
course  be  treated  by  incision  at  the  same  time.] 

[Villous  Tumor  of  the  liectum. — This  very  rare 
disease  mny  be  appropriately  described  under  the 
head  of  polypus.    A  case  has  been  described  by 
Mr.  Quain  occurring  in  a  lady  Ait.  68,  in  whom, 
at  each  evacuation,  a  tumor  of  considerable  size 
was  protruded  from  the  bowel.    Its  descent  was 
attended  with  a  discharge  of  slimy  mucus,  and 
often  with  considerable  loss  of  blood,  by  which  the 
patient  had  become  much  enfeebled.     The  tumor 
when  partially  prolapsed  was  found  to  be  a  large 
pulpy  mass  separable  into  several  loosely-connected 
lobes,  consisting  of  pencil-like  processes.    It  was 
connected  with  the  posterior  part  of  the  bowel 
about  three  inches  from  the  anus.    The  tumor  was 
about  five  inches  long  by  two  in  breadth.    It  was 
composed  of  elongated  slender  processes,  hanging 
loosely  together  on  a  basis  of  white  fibrous  tissue. 
The  principal  characteristics  were,  the  being  formed 
of  elongated  processes — villi — the  want  of  solidity 
or  firmness,  from  the  small  amount  of  connective 
tissue;  great  vascularity,  with  slight  restraint  to 
the  escape  of  blood,  on  account  of  the  coats  of  the 
vessels  being  thin,  and  but  slightly  protected  from 
without.     The  tumor  was  removed  by  Mr.  Quain 
with  the  ligature;  the  patient  recovered  favorably, 
and  was  ascertained  to  be  free  from  any  return  of 
the  disease,  or  inconvenience  in  the  part,  eighteen 
months  afterwards,    (See  Quain,  On  Dis.  of  the 
Rectum,,  p.  295.) 

A  tumor  of  similar  character,  about  the  size  of 
an  orange,  was  removed  by  Mr.  Gowlland  in  St. 
Mark's  Hospital  from  a  middle-aged  male  patient. 
The  ligature  was  so  applied  as  to  separate  the  root 
of  the  tumor  into  four  portions,  each  of  which 
was  tied  separately.  The  patient  recovered  with- 
out any  untoward  symptoms.  The  tumor  was  cut 
off  beyond  the  ligature,  and  was  examined  by  Dr. 
Andrew  Clark,  who  describes  it  as  essentially  an 
outgrowth  of  dense  areolar  tissue,  permeated  by 
bloodvessels  and  assuming  a  papillary  form,  the 
papillre  being  flattened  and  curled  so  as  to  repre- 
sent hollow  cylinders,  and  being  clothed  with 
layers  of  epithelium,  the  free  layers  being  cylin- 
drical; its  minute  structure  closely  resembling  the 
soft  polypus. 

Another  case  of  villous  tumor  occurring  m  an 
elderly  female,  was  under  the  care  of  the  writer  in 
St.  Mark's  Hospital.  Here  the  growth  was  not  so 
circumscribed,  but  was  diifused  so  as  to  involve 
nearly  the  whole  circumference  of  the  bowel,  and 
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.t  therefore  did  not  admit  of  complete  removal. 
Two  masses, however,  were  treated  by  the  ligature, 
and  the  rest  was  afterwards  lightly  cauterised  with 
nitric  acid.  By  this  means  the  bleeding 
arrested  and  the  patient  much  relieved 
thought  advisable  to  reapply  the  acid,  or  to  use  it 
with  sufficient  freedom  to  destroy  the  growth  com- 
pletely, for  fear  of  inducing  a  circular  contraction 
of  the  bowel.  When  the  patient  left  the  hospital 
she  was  suffering  but  trilling  inconvenience. 

Mr,  Syme  mentions  three  cases  of  vascular 
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lolmlatud  tumor,  probalily  of  this  character,  which 
were  removed  successfully  by  the  ligature.  {On 
Dis.  of  thti  licclum,  ed.  3.  p.  104.) 

Similar  vascular  lobulated  tumors  occurring  in  the 
bladder  and  elsewhere  have  been  described  by  Ro- 
kitansky  under  the  name  of  villous  cancer,  and  are 
cdnsidered  by  him  to  be  closely  allied  to  the  medul- 
Liry  form  of  that  disease.  (See  Fuijet,  Surg.  Pathol. 
vol.  ii.  p.  .lOii.)  In  none  of  the  cases  above  re- 
corded, however,  does  there  appear  to  have  been 
any  tendency  to  recurrence,  or,  indeed,  any  of  the 
usual  characters  of  malignant  disease,  with  the 
exception  of  the  tendency  to  hajmorrhage.  The 
surgeons,  therefore,  whose  names  have  been  men- 
tioned are  all  disposed  to  regard  them  as  innocent 
ill  their  nature.] 

Ulceration  of  the  Rectum. 

[The  painful  ulcer,  usually  denominated  fissure,  at 
the  verge  of  the  anus,  has  been  described  in  article 
Anus,  and  need  not  be  further  alluded  to.  Ulcera- 
tion of  the  rectum  is  also  frequently  present  in  cases 
of  stricture  and  of  malignant  disease,  as  will  be  ex- 
plained in  speaking  of  those  aflfections.  But  inde- 
pendently of  the  above  conditions,  ulceration  in  the 
rectum  is  not  of  unfrequent  occurrence,  and  is  often 
very  intractable  in  its  character.  It  is  met  with  for 
the  most  part  in  unhealthy  or  debilitated  constitu- 
tions; being  seen  in  persons  of  scrofulous  habits;  in 
those  who  have  resided  in  tropical  climates  and 
have  suffered  from  dysentery,  and  in  those  who  are 
labouring  under  constitutional  syphilis. 

Tubercular  ulcer  in  the  rectum  is  recognised  as 
an  occasional  cause  of  abscess  and  fistula  in  per- 
sons of  strumous  diathesis.  Suppuration,  how- 
ever, is  not  a  necessary  accompaniment  of  the 
ulcer,  but  the  latter  may  remain  in  a  chronic  con- 
dition, without  extending  beyond  the  mucous  and 
submucous  textures.  Such  an  ulcer  is  commonly 
single,  is  circumscribed,  and  usually  of  small  size. 
The  writer  has  seen  several  cases  of  ulcer  in  the 
rectum  in  children  of  strumous  diathesis  apparently 
belonging  to  this  class.  In  children,  the  irritation 
which  they  occasion  not  unfrequently  gives  rise  to 
procidentia.  Ulceration  of  the  rectum  occurring 
as  a  sequel  of  dysentery,  or  other  irritation  of  the 
large  intestine — is  more  irregular  in  shape,  more 
diffused  and  more  painful  than  the  tuberculous  ulcer. 
The  same  may  be  said  of  the  ulceration  which 
sometimes  occurs  in  patients  presenting  symptoms 
of  constitutional  syphilis,  and  in  whom  there  seems 
to  be  reasonable  ground  for  concluding  that  the  ul- 
ceration is  one  of  the  consequences  of  that  disease. 

From  whatever  cause  arising,  ulceration  in  the 
rectum  is  attended  with  more  or  less  pain  and 
irritation,  with  tenesmus  and  a  feeling  of  weight 
and  bearing  down.  The  motions  are  often  streaked 
with  matter  or  blood,  and  a  purulent  discharge  may 
sometimes  be  observed  from  the  anus.  Bleeding 
to  a  greater  or  less  extent  is  also  a  very  common 
symptom.  The  pain  varies  greatly;  in  some  it  is 
trifling,  in  others  exceedingly  severe.  It  is  gene- 
rally greatest  when  the  ulcer  is  situated  near  the 
sphmcter,in  which  case  it  approaches  in  character  to 
the  pain  observed  in  fissure,  but  as  a  rule  the  pain  in 
Ulceration  is  very  much  less  than  in  fissure.  The 
situation  and  extent  of  the  disease  may  be  ascer- 
tained by  examination  of  the  rectum  with  the 
finger,  or  the  speculum  may  be  used  to  bring  it 
into  view,  but  for  those  accustomed  to  the  exa- 
mination of  the  rectum,  the  finger  will  usually 


afford  the  better  information,  and  is  less  painful  to 
the  patient. 

Treatment. — In  the  management  of  these  cases, 
a  careful  inquiry  is  necessary  in  the  first  instance 
into  the  health  and  constitution  of  the  patient, 
and  the  general  treatment  must  be  directed  ac- 
cording to  the  iTiformation  thus  obtained.  In  all, 
the  bowels  must  be  carefully  regulated,  they 
should  be  kept  moderately  relaxed,  and  either 
constipation  or  diarrhosa  should  be  equally  avoided. 
The  most  suitable  aperients  are  blue  pill  or  the 
Hydrarg.  c.  Greta  in  small  doses  combined  with 
colocynth,  castor  oil,  or  the  confection  of  senna. 
In  strumous  cases  cod  liver  oil,  combined  or  not 
with  iron,  according  to  circumstances,  will  often  be 
of  the  greatest  service.  In  cases  following  dy- 
sentery, the  astringent  preparations  of  iron,  such  as 
the  Tinct.  Ferri  perchloridi,  or  iron  combined  with 
quinine,  and  opium  in  small  doses  to  allay  irrita- 
tion, are  especially  indicated.  In  syphilitic  cases, 
the  iodide  of  potassium  should  be  given  in  gradu- 
ally increasing  doses,  and  persisted  in  for  a  period 
of  two  or  three  months  if  necessary.  Mercury  is 
seldom  required,  the  ulceration,  if  syphilitic,  seem- 
ing to  partake  of  the  tertiary  rather  than  the 
secondary  character.  But  whether  syphilitic  in 
its  origin  or  not,  the  iodide  of  potassium  may  be 
prescribed  with  great  prospect  of  advantage  in 
many  of  these  cases.  Locally,  the  ulcerated  sur- 
face should  be  stimulated  with  the  nitrate  of  silver, 
applied  to  it  by  the  aid  of  the  speculum,  every  four 
or  five  days,  until  a  healthy  reparative  action  is  set 
up.  In  the  intervals,  mild  astringent  injections, 
such  as  tannin,  in  the  proportion  of  three  or  four 
grains  to  the  ounce  of  water,  may  be  injected 
night  and  morning.  A  small  quantity  only  should 
be  thrown  up,  in  order  that  it  may  be  retained  in 
the  rectum  without  exciting  expulsive  efforts. 
Should  the  nitrate  of  silver  prove  ineffectual,  the 
surface  of  the  ulcer  may  be  touched  with  a  more 
powerful  escharotic,  such  as  the  nitric  acid,  or 
potassa  fusa. 

When  the  ulcer  is  situated  low  down,  impli- 
cating the  sphincter,  and  there  is  severe  pain 
during  and  after  defascation,  a  free  incision  should 
be  made  through  the  muscle  and  through  the  lower 
part  of  the  ulcerated  surface.  In  such  cases,  a  speedy 
and  eftectual  cure  may  often  be  obtained  by  this 
means,  but  the  incision  will  be  both  useless  and  mis- 
chievous when  the  ulceration  is  situated  higher  up. 

Sedatives  and  astringents  may  be  conveniently 
introduced  into  the  rectum  in  the  form  of  sup- 
pository. For  this  purpose  the  cocoa  butter  forms 
a  very  convenient  vehicle,  and  alum,  tannin,  acelate 
of  lead,  or  nitrate  of  silver  may  be  applied  in  this 
manner;  with  any  of  these  either  opium  or  mor- 
phia may  be  combined. 

Ulceration  in  the  rectum,  when  occupying  any 
considerable  ptjrtion  of  the  circumference  of  ihe 
bowel,  is  apt  to  be  followed  by  contraction  when 
cicatrisation  takes  place.  Therefore,  when  any 
tendency  of  this  kind  is  observed,  it  will  be  de- 
sirable to  pass  a  full-sized  bougie  into  the  rectum 
every  tliree  or  four  days.  A  like  contraction  may 
also  take  place  independently  of  cicatrisation,  and 
is  a  not  unfrequent  consequence  of  protracted  un- 
healthy ulceration,  and  in  this  way  ulceration  may 
be  the  exciting  cause  of  stricture  of  the  rectum, 
though  more  frequently  the  ulceration  observed  in 
cases  of  stricture  is  the  consequence,  and  not  the 
j  cause,  of  the  latter  disease.] 
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Stricture  of  the  Rectum. 

[The  rectum,  like  the  urethra  and  oesophagus, 
is  liable  to  coiitniction  in  consequence  of  iiiflaiunia- 
tory  deposit  in  and  around  its  walls.  A  stricture 
may  be  situated  at  any  part  of  the  canal,  but  in 
the  great  majority  of  cases  it  is  near  enough  to  the 
anus  to  be  discoverable  by  digital  examination. 
Those  in  which  it  is  placed  higher  than  this  are  of 
quite  exceptional  occurrence.  Its  most  common 
position  is  at  about  one  and  a  half  or  two  inches 
from  he  lower  termination  of  the  bowel.  It  is 
more  frequent  in  women  than  in  men,  according  to 
the  writer's  experience,  in  the  proportion  of  about 
four  to  one.  It  is  characterised  by  a  uniform 
circular  contraction  of  the  calibre  of  the  intestine 
from  the  deposition  of  lymph  in  the  submucous  and 
.  muscular  tissues,  the  mucous  surface  being  in  the 
first  instance  uninjured,  but  at  a  later  stage  it  is 
exceedingly  liable  to  ulceration.  It  may  form 
merely  a  circular  ring  surrounding  the  bowel — 
annular  stricture — or  it  may  be  of  considerable 
longitudinal  extent.] 

In  the  various  descriptions  given  of  the  com- 
plaint by  writers,  one  great  point  of  difference  is 
remarkable,  viz.,  that  som.e  of  tli-m  represent  the 
case  as  always  of  an  incurable  nature,  while  others 
consider  it  as  admitting  of  relief,  at  least  when  it 
has  not  made  considerable  progress,  and  the  parts 
are  free  from  ulceration.  "  Many  strictures  of 
the  rectum  (as  a  judicious  writer  has  remarked) 
are  in  their  nature  quite  harmless,  injurious  only 
inasmuch  as  they  present  a  mechanical  obstruction, 
or  disorder  the  functions  of  the  alimentary  canal, 
and  fatal  only  from  neglect.  In  many  cases,  also, 
great  thickening  and  induration  prevail,  without 
the  least  tendency  to  cancer;  at  least,  the  latter 
disease  has  not  supervened,  even  after  an  interval 
of  many  years." 

There  will  be  less  confusion  in  the  account  of 
this  subject,  if  the  consideration  of  simple  stric- 
ture, or  contraction  of  the  rectum,  be  separated 
entirely  from  that  of  cancerous,  or  malignant 
disease. 

In  dissecting  a  case  of  simple  stricture  of  the 
rectum.  Sir  Benjamin  Brodie  found  the  mucous 
membrane  thickened,  of  a  harder  structure  than 
natural,  and  the  muscular  tunic  also  thickened. 
"  The  stricture  sometimes  occupies  the  whole 
length  of  the  gut,  for  some  way  up  above  the 
anus,  perhaps  three  or  four  inches;  at  other  times, 
it  is  only  of  short  extent.  Frequently  the  gut  is 
of  its  natural  diameter  close  to  the  anus,  and, 
about  an  inch  and  a  half,  or  two  inches  above  it, 
thore  is  a  circular  contraction,  and  then  above 
that  the  gut  is  of  its  natural  diameter  aiiain.  Al- 
though the  contraction  may  occupy  only  a  small 
portion  of  the  length  of  the  rectum,  yet  the  dis 
ease  of  the  tunics  is  generally  more  exiensive.  ' 
{Sir  D.  Brodie,  in  Lond.  Med.  Gaz.  vol.  xvi.  p.  28.) 

Mr.  Calvert  says  tiie  contraction  is  chiefly 
owing  to  a  thickened  and  indurated  state  of  the 
mucous  menibiane,  arising  from  inflammation,  or 
some  chronic  alteration  of  texture  ;  but  that  wiieii 
the  disease  has  existed  a  considerable  time,  the 
niucous,  cellular,  and  muscular  coats  become  more 
or  less  affected;  so  that,  on  dissection,  it  is  often 
impossible  to  determine  in  which  the  disease 
originally  commenced. 

As  the  disease,  at  first,  is  not  very  painful,  it  is 
usually  not  much  noticed  till  semewhat  advanced. 
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The  patient  is  at  first  habitually  costive,  or 
affected  with  what  is  called  a  torpid  state  of  the 
bowels,  and  usually  voids  his  stools  with  a  little 
difficulty.  In  time  a  good  deal  of  pain  is  felt  in 
the  part  affected,  especially  at  stool,  after  which 
some  relief  is  experienced.  As  the  gut  continues 
to  decrease  in  diameter,  the  efforts  to  expel  the 
fseces  become  more  violent,  and  the  consequent 
progress  of  the  disease  more  rapid.  The  stools, 
which  have  been  long  evacuated  with  difticultv, 
become  contracted  in  size,  appearing  like  earth- 
worms in  their  form,  or  small  pellets;  and,  if  the 
finger  be  introduced  into  the  rectum,  it  will  be 
opposed  by  a  hard  ring  of  a  cartilaginous  fee), 
composed  of  the  diseased  inner  membrane  of  the 
intestines.  These  states,  as  Mr.  Copeland  ob- 
serves, are  very  different  from  the  regular  tumor 
on  the  anterior  part  of  the  rectum,  occasioned  by 
an  enlargement  of  the  prostate  gland;  a  case  apt  to 
be  suspected.  "  As  the  disease  advances  (says  the 
same  author),  the  faeces  become  more  fluid,  and 
there  is  a  thin  sanious  discharge  from  the  anus, 
accompanied  with  tenesmus."  Mr.  Calvert  notices 
as  the  most  characteristic  symptoms,  an  unusual 
distension  of  the  colon;  the  extension  of  pain,  felt 
about  the  upper  part  of  the  sacrum,  down  to  the 
feet,  in  the  course  of  the  large  nervous  trunks;  the 
decrease  of  the  tenesmus  after  a  sufficient  evacu- 
ation ;  and  the  scanty  motions  of  irregular  or 
figured  appearance.  The  latter  effect,  however, 
he  says,  is  not  always  present  throughout  the  dis- 
ease; for,  if  the  contraction  be  at  the  upper  part 
of  the  rectum,  the  motion  may  be  of  the  usual 
size  and  appearance.  (P.  147.)  Pus  and  blood 
may  be  noticed  with  the  excrement,  particularly 
when  the  disease  has  advanced  to  the  ulcerated 
state. 

Sometimes  a  small  fistulous  orifice  at  the  verge 
of  the  anus  communicates  with  tiie  inferior  portion 
of  the  diseased  part. 

Professor  Syme  had  a  female  patient,  who  was 
admitted  into  the  Edinburgh  Inlirmary  on  account 
of  a  fistula  in  ano,  but,  in  whom,  as  soon  as  he  in- 
troduced his  finger  for  the  purpose  of  guiding  the 
knife,  he  found  a  close  stricture  of  the  rectum; 
yet  she  had  been  unconscious  of  its  presence.  The 
cause  of  deception  Mr.  Syme  refers  to  the  effects 
of  a  confirmed  stricture  being  "  in  general  the 
frequent,  often  almost  incessant  discharge  of  the 
feculent  matters,  owing  to  the  copious  secretion  of 
mucus,  which  results  from  the  irritation  of  the  dis- 
ease; "  and  to  the  "thin  slimy  stools,  occasionally 
tinged  with  blood,  attracting  more  notice,  than 
the  small  indurated  masses  of  fajces  passed  along 
with  them."  Hence  the  disease  is  mistaken  and 
treated  as  a  diarrhcea. 

The  following  is  Sir  Benjamin  Brodiu's  descrip- 
tion of  stricture  of  the  rectum  in  the  ulcerated 
stiige  : — "As  the  disease  advances,  some  parts  of 
the  mucous  membrane  ulcerate.  This  causes  the 
pain  to  be  much  aggravated;  there  being  then  a 
discharge,  not  only  of  mucus,  but  of  blood  and  pus 
from  the  anus.  If  the  disease  proceeds  still 
further,  inflammation  takes  place  in  the  cellular 
membrane  around  the  gut ;  putrid  abscesses  form, 
which  biurst  in  various  situations  at  every  side  of 
the  anus,- into  the  urethra  in  uu'ii,  and  occasionally 
in  women  into  the  vagina.  In  some  instances,  the 
patient  dies  with  symptoms  of  strangulated  hernia; 
that  is,  a  piece  of  hard  Auces  is  lodged  above  the 
stricture,  and  cannot  pii^s  through  it.    Thus,  there 
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is  a  meclianical  obstruction  to  the  passage  of  the 
f'iuces;  the  belly  becomes  tympanitic  ;  tlie  tongue 
dry;  there  is  sickness,  vomiting,  and  the  other 
symptoms  indicating  strangulation.  He  may  have 
one  of  these  attacks,  and,  by  means  of  injections, 
and  the  use  of  a  bougie,  may  recover :  he  may 
have  a  second,  and  recover  from  that  ;  and  then 
he  may  have  a  third,  which  may  prove  fatal.  In 
the  most  advanced  stage  of  tlie  disease,  independ- 
ently of  these  attacks,  the  patient  suffers  much  in 
his  general  health,  loses  flesh,  perspires  at  night ; 
his  digestion  is  deranged  ;  he  is  emaciated  and 
hectic  ;  and  thus  gradually  becomes  exhausted." 
The  progress  of  the  disease  is  tedious.  The  patient, 
where  no  remedies  are  employed,  may  linger  ten 
or  twelve  years.  In  other  cases,  if  not  cured,  the 
disease  may  be  mitigated,  and  never  prove  fatal. 
(See  Sir  B.  Brodie  in  Lond.  Med.  Gaz.  vol.  xvi. 
p.  28.) 

Sometimes  in  the  advanced  state  of  this  disease, 
the  patient  is  seized  with  symptoms  of  peritoneal 
inflammation,  which  puts  a  speedy  termination  to 
his  sufferings.  In  such  cases,  on  examination  after 
death,  it  is  discovered  that  the  process  of  ulcera- 
tion has  opened  the  intestine  immediately  above 
the  stricture,  and  that  through  this  opening  a  por- 
tion of  fseces  has  passed  into  the  cavity  of  the 
abdomen.  {Colles,  in  Dublin  Hospital  Reports,  vol. 
V.  p.  136.) 

The  following  statements  made  by  this  gentle- 
man deserve  attention.  "Among  a  considerable 
number  of  patients  afflicted  with  this  disease  (he 
observes),  I  have  had  an  opportunity  in  two  in- 
stances only  of  meeting  with  it  in  its  incipient 
state.  In  both  of  thcsa  the  patients  complained  of 
ditterent  symptoms  of  irritation  of  the  rectum,  fre- 
quent stools,  discharges  mixed  with  mucus,  and 
certain  feelings  of  uneasiness.  On  examination 
with  the  finger,  a  thickening  and  slight  projection 
of  the  gut  was  felt  at  a  small  spot  on  one  side. 
This  morbid  alteration  spread  gradually  round  the 
entire  of  the  canal,  and  extended  along  it  only  to 
a  small  distance;  but  until  the  morbid  derange- 
ment of  structure  had  almost  entirely  performed 
the  circle  of  the  intestine,  the  patient  did  not  ex- 
hibit those  symptoms  which  I  consider  as  the 
common  and  inseparable  attendants  on  stricture  of 
the  rectum.  However  constant  in  their  attendance 
or  unvarying  in  their  course  may  be  the  symptoms 
of  this  disease,  yet  will  the  surgeon  desire  to  be 
confirmed  in  his  opinion  by  rannual  examination. 
Proceeding  to  make  this  examination,  we  often 
observe  at  the  orifice  of  the  anus  the  following 
appearance,  which  is  indeed  almost  always  present 
when  the  disease  is  seated  near  the  external 
sphincter;  namely,  at  each  side  of  the  anus  a  small 
projection,  which,  on  its  external  surface,  appears 
as  a  mere  elongation  and  thickening  of  the  skin, 
but  internally  presents  a  moist  appearance,  not  ex- 
actly like  the  lining  membrane  of  the  gut,  nor  yet 
can  we  say  that  it  is  ulcerated.  These  two  pro- 
jections lie  close  together  below,  and  divaricate 
above,  presenting  a  resemblance  to  the  mouth  of 
an  ewer.  Whenever  this  external  appearance 
exists,  I  feel  almost  certain  of  finding  a  stricture  of 
the  rectum  before  the  finger  is  pushed  as  far  as 
the  second  joint  into  the  gut.  In  some  cases, 
however,  this  external  mark  has  not  been  present.'' 
"  When  the  stricture  is  situated  pretty  high  up, 
the  portion  of  gut,  interposed  between  it  and  the 
nnu-i,  is  found  to  be  in  a  perfectly  healthy  state; 
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but,  when  the  finger  arrives  at  the  stricture,  it  is 
arrested  by  the  narrowness  of  the  canal,  which 
will  barely  admit  the  point  of  it.  If  now  a  slight 
degree  of  fo  ce,  combined  vvith  a  boring  motion,  be 
employed,  the  finger  may  be  pushed  through  the 
thickened  and  indurated  part,  and  will  then  find 
that  the  gut  just  above  the  stricture  is  in  a  very 
healthy  state."  Sometimes  the  stricture  is  a  mere 
ring;  but  at  other  times  it  extends  along  the  canal 
as  high  as  the  finger  can  reach.  Dr.  Colles  has 
not  yet  met  with  any  instance  in  which  the 
intestine  was  stnctured  hy  means  of  bands  thrown 
across  its  canal.  Cases  of  this  disease,  examined 
after  death,  present  all  the  coats  of  the  intestine 
very  much  thickened,  except  the  peritoneal  tunic; 
the  muscular,  cellular,  and  mucous  coats  are  much 
thickened,  and  the  latter  one  is  hardened  and 
raised  into  irregular  ridges,  but  not  ulcerated.  (See 
Colles''s Dublin  Hospital Rcports,\-o\.  v.  p.  137,  &c.) 

Dr.  Colles  believes  that  stricture  of  the  rectunr 
most  frequently  attacks  persons  who  are  about  the 
meridian  of  life;  sometimes,  however,  children,  as 
early  as  the  seventh  or  eighth  year  of  their  age. 
He  has  not  met  with  any  instance  where  it  at- 
tacked an  individual  at  or  beyond  the  age  of 
sixty.  (See  DiiJdin  Hospital  Reports,  vol.  v.  p.  131.) 

Strictures  of  the  rectmn  are  mostly  situated  in 
the  lower  part  of  it,  within  the  reach  of  the  finger. 
About  four  inches  from  the  anus  is  specified  by 
IVTr.  Listen  as  their  general  situation.  {On  Prac- 
iical  Surgery,  p.  366.)  In  a  few  instances  met 
with  by  Dr.  Colles,  the  stricture  could  not  be  well 
reached  with  the  finger,  unless  the  patient  forced 
it  down.  There  are  exceptions,  however:  in  the 
museum  of  University  College,  London,  maj'  be 
seen  a  stricture  situated  between  the  rectum  and 
the  sigmoid  flexure  of  the  colon,  not  of  a  scirrhous 
nature.  The  parts  were  taken  from  the  bodj'  of  a 
woman,  aged  bo,  who  had  had  no  evacuation  from 
the  bowels  for  a  fortnight  previous  to  her  decease. 
The  abdomen  was  much  distended,  and  around  the 
ulcerated  openings,  just  above  the  stricture,  small 
abscesses  had  formed,  communicating  with  the 
bowel,  but  not  with  the  cavity  of  the  peritoneum. 
There  is  also  to  be  seen  in  the  same  museum 
another  stricture  of  the  rectum,  attended  with 
fistulous  sinuses,  terminating  in  the  vagina  and 
perinaaum. 

Sir  Benjamin  Brodie  has  seen  one  example 
where  a  stricture  of  the  rectum  was  about  six  inches 
above  the  anus,  and  another  case  where  there  was 
a  stricture  in  the  sigmoid  flexure,  manifestly  the 
consequence  of  the  contraction  of  a  cicatrix.  How- 
ever, he  deems  strictures  in  these  high  situations 
very  rare;  yet  he  has  known  a  great  number  of 
persons  treated  with  long  bougies  on  the  supposi- 
tion of  their  labouring  under  strictures  so  placed. 
•"  The  only  evidence  of  the  existence  of  a  stricture 
in  these  cases  (he  observes)  has  been  first,  that 
there  was  obstinate  costiveness;  semiidhj,  that  a 
bougie  could  not  be  made  to  pass  beyond  a  certain 
number  of  inches  above  the  anus.  But  (he  asks) 
what  is  the  value  of  this  evidence  when  compared 
with  that  which  anatomy  affords  of  the  rarity  of 
this  kind  of  stricture.'  Are  there  not  many  causes 
of  a  costive  state  of  the  bowels  besides  mechanical 
obstruction  ?  Will  it  be  always  easy,  even  in  the 
most  healthy  rectum,  to  introduce  a  bougie  more 
than  a  fevv  inches  into  it?  Although  we  call  the 
lower  bowel  the  rcclimi,  it  is  anything  but  a 
straight  gut.  Three  or  four  inches  above  the  anus 
M  M 
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the  rectum  begins  to  make  flexures,  which  in- 
crease as  you  trace  it  upwards,  until  they  termi- 
nate in  the  sigmoid  llexure  of  the  colon.  These 
flexures  of  the  rectum  differ  in  different  indi- 
viduals, and  even   in  the  same   individual  at 
different  periods.    When  a  bougie  is  introduced, 
be'  it  small  or  large,  it  is  certain  that  it  will  be 
stopped  somewhere  or  another  by  one  of  these 
flexures;  and  nothing  can  be  more  unphilosophical 
than  to  conclude,  because  a  bougie  meets  with  an 
impediment  at  the  distance  of  five,  or  six,  or 
eight,  or  nine  inches,  that  this  is  the  result  of  an 
organic  disease  of  the  rectum,  when  the_  natural 
formation  of  the  parts  will  account  for  it.  But 
let  us  suppose  that  you  actually  meet  with  one  of 
those  rare  cases  in  which  there  is  a  stricture  in 
the  upper  part  of  the  rectum,  by  what  means 
are  you  to  recognise  the  disease  in  the  living  per- 
son ?    Or,  if  you  can  recognise  it,  how  can  you 
know  its  exact  situation  ?    If  the  bougie  can  only 
be  introduced  to  a  certain  distance,  how  are  you  to 
be  sure  that  it  is  stopped  by  a  stricture  and  not 
by  a  fold  of  the  bowel,  or  even  by  coming  in 
contact  with  the  sacrum?     Tf  you  employ  the 
force  which  you  would  suppose  to  be  necessary  to 
make  the  bougie  penetrate  through  the  stricture, 
is  there  no  danger  of  its  penetrating  the  tunics  of 
the  intestine  instead  ?    I  have  been  informed,  on 
good  authority,  of  seven  or  eight  cases  in  which 
this  frightful  accident  occurred,  and  the  patients 
died  in  consequence."     Taking  all  these  things 
into  consideration.  Sir  Benjamin  Brodie  lays  it 
down  as  a  rule,  that  bougies  should  not  be  em- 
ployed, except  when  the  stricture  is  within  reach 
of  the  finger.    (See  Lond.  Med.  Gaz.  vol.  xvi. 
p.  30.) 

The  distinguishing  characters  between  stricture 
of  the  rectum  and  other  affections  are  ably  ex- 
plained by  Dr.  Colles.  1.  In  cancer  of  the  rectum 
there  is  the  same  narrowing  of  the  canal  and 
hardness  of  its  walls,  the  frequent  straining  stools 
and  discharge  of  bloody  purulent  mucus;  but  the 
countenance  presents  a  leaden  sallow  cast,  and 
lancinating  pains  dart  through  the  hips  and  pelvis 
into  the  groin  and  down  the  thighs  and  legs. 
Although  cancer  of  the  rectum,  in  its  early  stage, 
presents  to  the  finger  a  feel  very  similar  to  that  of 
stricture,  yet  by  repeating  the  examination  in  a 
few  weeks  we  discover  that  the  cancerous  ulcera- 
tion has  in  the  interval  destroyed  some  portion  of 
the  hardened  wall  of  the  intestine.  2.  Dr.  Colles 
notices  a  rare  form  of  scirrhus  of  the  uterus  and 
vagina,  in  which  the  latter  passage  is  almost  obli- 
terated by  a  cancerous  thickening  of  its  walls. 
Tills  gives  rise  to  symptoms  not  unlike  those  of 
stricture  of  the  rectum.  Here  manual  examina- 
tion will  remove  all  doubt.  3.  The  same  test 
will  apply  to  enlarged  prostate  gland,  if  the 
symptonis  should  simulate  those  of  stricture  of  the 
rectum.  4.  An  ulcer  of  the  rectum,  if  low  down, 
will  become  visible  by  expanding  the  anus,  or  by 
introducing  a  blunt  polished  gorget  into  the  bowel 
■with  its  concavity  towards  the  disease.  The  cavity 
of  the  ulcer  may  be  felt  with  the  finger,  and  more 
pain  attends  the  evacuation  of  the  bowels  than  in 
cases  of  stricture.  5.  A  tumor  in  the  pelvis  may 
compress  the  rectum  :  here  the  projection  comes 
from  one  side  only,  and  the  coats  of  the  intestine 
retain  their  healthy  structure.   (See  Colles,  in  DuO- 

Hospital  Reports,  vol.  v.  p.  HO.) 

C'l'he  important  point  of  distinction  between 
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stricture  and  malignant  disease  is,  that  in  the  fiir- 
mer  the  contraction  is  circular  and  uniform,  but  in 
the  latter  it  is  produced  by  irregular  and  indur.ated 
growths  varying  in  size  and  shape,  which  project 
into  the  cavity  of  the  bowel,  and  in  that  way 
diminish  its  calibre.] 

Sir   Benjamin    Brodie   has    given    the  de- 
scription  of  a  disease  of  the  rectum,  in  which 
there  is  generally,  but  not  always,  a  contrac- 
tion of  the  gut,  which  is  not  a  malignant  af- 
fection, and  yet  ought  not  to  be  confounded  with 
ordinary  stricture.    He  has  observed  it  chiefly  in 
women, ^and  especially  in  those  who  have  borne 
children.    In  the  great  majority  of  cases,  it  has 
begun  some  time  after  a  difficult  labour.  The 
patient  complains  of  pain  referred  to  the  rectum, 
pain  in  the  lower  part  of  the  back,  a  discharge  of 
mucus  from  the  anus,  and  some  difficulty  in  passing 
the  evacuations.    These  symptoms  gradually  in- 
crease in  severity  ;  and  the  patient  then  complains 
of  exceeding  difficulty  in  passing  the  evacuations, 
and  of  constant  pain,  which,  however,  is  greatly 
aggravated  after  the  fasces  have  been  voided. 
There  is  a  discharge  of  mucus  ;  and  sometimes 
of  blood,  or  of  mucus  tinged  with  blood.    If  the 
bowel  at  this  period  be  examined  with  the  finger, 
the  inner  surface  of  the  mucous  membrane  is  felt 
to  be  irregular,  as  if  it  were  lined  with  a  multitude 
of  small  flat  excrescences,  some  of  which  may  ge- 
nerally be  observed,  at  the  same  time,  on  the  mar- 
gin of  tlie  anus,  somewhat  like  shrunk  or  collapsed 
external  piles,  but  smaller.    In  some  instances, 
the  mucous  membrane  appears  to  be  here  and 
there  in  the  intervals  ulcerated.    The  examin- 
ation gives  extreme  pain.    Generally,  about  an 
inch  and  a  half,  or  two  inches  above  the  anus,  a 
circular  contraction,  or  stricture  is  perceived  ;  but, 
in  other  instances,  there  is  no  contraction  whatever 
in  this  situation,  but  a  very  contracted  state  of  the 
anus  itself.    A  contraction,  however,  is  not  an  es- 
sential accompaniment.    When  the  disease  has 
advanced  further,  an  abscess  forms  in  the  cellular 
tissue  near  the  gut,  and  bursts  near  the  anus,  or  on 
the  nates,  or  in  the  perina3um.    These  abscesses 
burst  in  other  situations  one  after  another,  in  the 
same  manner  as  after  common  stricture  of  the 
rectum.    Sometimes  an  abscess  forms  in  front  of 
the  rectum,  and  bursts  into  the  vagina,  making  a 
communication   between  them.    Ultimately  the 
fistulous  openings  are  numerous,  the  abscesses 
having  no  disposition  to  heal,  though  they  some- 
times get  into  a  quiet  state,  and  discharge  but  little 
matter  ;  and  then  all  at  once  inflammation  takes 
place  again  ;   and  a  fresh  collection  of  pus  is 
produced,  followed  by  copious  discharge.  The 
disease,  if  left  to  itself,  always  proves  fatal  in  the 
end.    Many  years,  however,  may  elapse  before 
it  has  run  its  course,  the  patient  all  the  time  suf- 
fering miserablj'.     At  last  she  has  shiverings, 
nocturnal  perspirations,  a  rapid  pulse,  and  becomes 
hectic  and  dies.  {Sir  B.  Brodie,  Vol.  cit.  p.  23().) 

Treatment. — When  the  disease  is  not  attended 
with  ulceration,  the  contraction  and  thickening  of 
the  gut  may  be  diminished  by  introducing  bougies, 
keeping  them  for  a  certain  time  every  day  so  in- 
troduced, and  increasing  their  size  gradually.  T he 
pressure  of  these  instruments  seems  to  lessen  the 
disease  and  stop  its  progress;  a  proof,  at  all  events, 
that  the  nature  of  one  form  of  indurated  and  con- 
tracted rectum  differs  from  that  of  malignant 
scirrhus.    Desault  used  long  tents,  made  ol  linen, 
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smeared  with  cerate,  and  passed  into  the  bowel  by 
means  of  a  probe  with  a  forked  end.  Their  size 
was  gradually  increased,  so  as  to  keep  up  the  com- 
pression, to  which,  it  was  conceived,  all  the  good 
was  owing.  Their  length  was  also  augmented  by 
degrees.  At  first,  fresh  ones  were  introduced  twice 
a-day.  Wlien  any  hardnesses  were  situated  on  the 
outside  of  the  anus,  Desault  cured  them  on  the 
same  principle,  viz.  by  making  pressure  on  them 
with  compresses  and  a  bandage. 

Instead  of  tents,  modern  surgeons  employ  bou- 
gies for  the  dilatation  of  strictures  in  the  rectum. 
When,  from  habitual  costiveness,  the  altered  figure 
of  the  stools,  and  other  circumstances,  tliere  is  rea- 
son to  suspect  organic  obstruction  to  the  passage 
of  the  faices,  and  this  suspicion  is  confirmed  by  an 
examination  of  the  rectum  with  the  finger,  "  the 
first  object  of  the  surgeon  (says  Mr,  Copeland) 
should  be  an  enlargement  of  the  obstructed  part, 
by  the  introduction  of  a  bougie.  This  should  be 
of  such  a  size,  as  to  pass,  when  well  lubricated 
•with  oil,  without  much  difficulty  or  pain.  Some- 
times, when  the  disease  has  been  of  long  continu- 
ance, it  will  be  necessary  to  begin  even  with  a 
large-sized  urethra  bougie,  or  one  of  the  same  size 
as  those  which  are  made  for  a  stricture  of  the  oeso- 
phagus, and  of  a  length  that  is  likely  to  pass  be- 
yond the  end  of  the  stricture,  that  is,  about  six, 
or  seven,  or  eight  inches.  But,  I  think  it  of  con- 
sequence to  use  a  bougie  at  first,  which  is  rather 
too  small,  than  too  large."  (P.  29.)  When  it 
has  remained  for  half  an  hour,  or  more,  it  is  to  be 
removed,  and  passed  again  the  next  day,  the  same 
sized  l)ougie  being  continued  for  several  days.  In 
the  introduction  of  the  bougie,  Mr.  Copeland  cau- 
tions the  practitioner  not  to  mistake  the  projection 
of  the  sacrum  for  a  stricture  of  the  gut  ;  a  mistake 
which,  he  says,  has  often  been  made,  and,  as  I 
believe,  too  often  wilfull}',  and  from  motives  of 
imposition. 

Mr.  Syme  relates  a  case  in  which  some  respect- 
able practitioners  were  deceived.  "  In  the  feeble 
and  unhealthy  persons,  who  are  usually  suspected 
to  labour  under  the  disease,  the  coats  of  the  rectum 
are  so  thin  and  relaxed,  as  readily  to  catch  the 
point  of  the  bougie  employed  for  exploring  the 
cavity,  and  thus  impede  its  progress,  which  is  also 
apt  to  be  arrested  by  the  promontory  of  the  sa- 
crum." The  case  of  an  elderly  lady  is  then  de- 
tailed, in  which  two  medical  gentlemen  had  spent 
three  hundred  hours  in  endeavours  to  dilate  a 
supposed  stricture  with  bougies.  The  patient 
died,  and  in  the  post-mortem  examination  not 
the  slightest  trace  of  contraction  could  be  disco- 
vered. A  bougie  was  introduced  by  one  of  these 
gentlemen  in  the  accustomed  way,  and  on  arriving 
at  the  depth  it  used  to  reach,  its  point  was  ascer- 
tained to  be  stopped  by  the  promontory  of  the  sa- 
crum. (See  Syme,  On  Dis.  of  the  Rectum,  p.  112.) 

Pressure  on  the  rectum  by  the  retroverted  uterus 
(C.  Bell),  an  enlarged  ovarium,  or  other  tumor, 
may  also  lead  an  inattentive  surgeon  to  mistake 
the  case  for  a  stricture.  Mr.  Calvert  has  seen  the 
bougie  employed  a  long  while  in  one  example, 
where  the  real  disorder  arose  from  a  biliary  con- 
cretion imbedded  in  the  parietes  of  the  rectum. 
(On  Hemorrhoids  and  other  Diseases  of  the 
Rectum,  p.  107.)  This  gentleman  conceives,  that 
an  ivory  ball,  affixed  to  the  end  of  a  silver  wire, 
is  a  good  instrument  for  ascertaining  the  exact 
situation  and  extent  of  strictures  of  the  rectum. 
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(P.  169.)  AVhen  the  stricture  is  just  above  the 
sphincter,  some  information  of  the  state  of  the 
parts,  he  says,  may  be  gained  by  employing  the 
speculum  ani  ;  but,  he  adds,  that  whenever  there 
is  organic  stricture  near  the  anus,  this  instrument 
should  be  used  with  caution,  as  any  sudden  dis- 
tension of  the  parts  is  always  injurious.  (P.  170.) 
Mr.  Copeland  advises  the  bowels  to  be  kept  con- 
stantly lax,  by  the  use  of  castor  oil,  or  electuary  of 
senna,  during  the  whole  of  the  treatment.  (P.  30.) 

The  plan  of  gradual  dilatation  is  to  be  per- 
sisted in  until  a  full-sized  bougie  will  readily 
pass,  and  even  after  all  symptoms  have  disap- 
peared, it  is  recommended  to  introduce  the  bougie, 
and  withdraw  it  again,  once  every  two  or  three 
days,  for  some  time,  in  order  to  prevent  a  relapse. 
The  indurated,  annular  stricture,  which  long  re- 
sists the  bougie,  Mr.  Copeland  sometimes  divides 
with  a  probe-pointed  curved  bistoury  on  the  side 
which  is  contiguous  to  the  os  sacrum  ;  and  he  has 
frequently  seen  the  late  Mr.  Ford  perform  the 
same  operation.  (P.  34.)  This  practice,  which 
originated  with  Wiseman,  has  also  been  followed 
by  others  with  success.  (See  Jameson's  Case  in 
American  Recorder,  April,  1822.)  When  the  dis- 
ease is  either  combined  with  venereal  s3'inptoms, 
or  there  is  any  reason  for  suspecting  it  to  be  itself 
"  the  solitary  symptom  "  of  lues,  Mr.  Copeland 
joins  Desault  in  recommending  a  trial  of  the  effect 
of  mercury,  in  conjunction  with  bougies.  (P.  4-1.) 
The  formation  of  abscesses,  he  remarks,  is  very 
frequent  in  the  advanced  stages  of  the  disease,  and 
he  has  often  seen  the  common  operation  for  fistula 
done  under  such  circumstances  without  success. 
(P.  35.)  Sir  Benjamin  Brodie  also  joins  in  repre- 
senting the  inutility,  and  even  the  mischief  of  laj'- 
ing  open  abscesses  formed  under  these  circum- 
stances ;  for  they  will  not  heal  till  the  stricture 
has  been  removed. 

Besides  tents  and  bougies,  which  latter  Mr. 
Calvert  thinks  may  be  sometimes  usefully  made  the 
vehicle  of  local  applications,  or  be  what  is  called 
medicated,  this  gentleman  enumerates  amongst  the 
plans  of  dilating  the  stricture  a  prepared  gut,  in- 
troduced beyond  the  stricture,  and  then  distended 
with  water;  in  other  words,  Mr.  Arnot's  dilator. 
This  method,  he  thinks,  may  be  adopted  where 
the  bougie  causes  great  irritation.    (P.  173.) 

If  the  stricture  be  not  in  a  very  irritable  and 
tender  state,  Sir  Benjamin  Brodie  is  of  opinion, 
that  the  patient  may  at  once  derive  benefit  from 
mechanical  dilatation  by  the  use  of  a  bougie.  The 
diameter  of  the  stricture  is  to  be  ascertained,  as 
nearly  as  possible,  with  the  finger,  and  a  bougie 
of  proper  size  introduced  through  its  orifice.  He 
recommends  the  bougie  to  be  kept  in  the  stricture 
five  or  ten  minutes,  or  in  some  cases,  for  a  longer 
time;  and  the  operation  must  be  repeated  every 
day,  according  to  circumstances.  In  this  manner, 
though  the  gut  may  not  be  restored  to  its  full 
diameter,  the  stricture  will  be  so  much  dilated,  that 
the  fa;ces  will  readily  pass,  and  the  patient  sufTer 
little  inconvenience.  Here,  as  in  cases  of  stricture 
in  the  urethra,  the  use  of  the  bougie  must  be  con- 
tinued. If  it  be  neglected,  the  stricture  will  re- 
turn. In  some  cases,  where  the  stricture  is  situated 
about  two  inches  above  the  anus,  and  occupies  only 
a  small  portion  of  the  length  of  the  gut,  fortning 
a  circular  band,  which  embraces  the  finger.  Sir 
Benjamin  Brodie  precedes  the  use  of  bougies  by 
dividing  the  stricture  in  two  or  three  places  with 
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a  bistoire  cache.  The  knife  is  introduced  with  the 
blade  shut,  and  the  screw  so  adjusted,  that  the 
blade  may  be  opened  about  the  sixth  of  an  inch, 
but  certainly  not  more  tlian  a  quarter.  The  handle 
being  pressed  upon,  the  blade  is  opened,  and  being 
drawn  out,  the  stricture  is  cut  first  at  one  point; 
then  at  a  second;  and  again  at  a  third.  This 
having  been  completed,  a  larger  bougie  may  be  in- 
troduced than  was  previously  applicable,  and  the 
cure  is  much  expedited. 

A  bougie,  made  of  a  long  piece  of  common 
sponge,  dipped  in  a  concentrated  solution  of  gum 
arabic,  is  sometimes  preferred.  The  whole  length 
of  it  is  tied  up  with  a  string,  the  circular  turns  of 
which  must  be  close  together.  After  being  dried, 
the  string  is  taken  oif,  and  the  surface  is  made 
smooth  with  a  knife  or  file.  As  soon  as  the  gum 
arabic  is  dissolved  by  the  moisture  of  the  part  into 
which  this  bougie  is  introduced,  the  sponge  gra- 
dually regains  its  natural  elasticity,  and  extends 
the  part  without  pressing  or  irritating  it,  as  it  as- 
sumes the  shape  of  the  gut.  (See  Edinb.  Med. 
and  Surg.  Journ.  No.  134,  p.  290.) 

Mr.  Syme  is  not  much  in  favour  of  dividing  a 
stricture  of  the  rectum  with  a  knife;  because,  "in 
certain  conditions  of  a  constitutional  and  local 
kind,  wounds  of  the  rectum,  even  though  of  very 
small  extent,  are  followed  by  serious,  or  fatal  con- 
sequences; and  as  the  bougie,  though  not  so  speedy 
in  its  operation  as  the  knife,  is  equally  effectual, 
and  not  exposed  to  the  same  objection,  prudence 
seems  to  require  that  the  practice  of  incision  should 
be  either  entirely  abandoned,  or  only  used  in  par- 
ticular cases  with  extreme  caution."  {Syme,  Op. 
cit.  p.  120.)  In  London,  surgeons  do  not  find 
cause  for  the  apprehension  here  expressed,  and  as 
the  division  of  the  kind  of  stricture  specified  by 
Sir  Benjamin  Brodie  promotes  the  cure  materially, 
I  believe  it  receives  general  approbation. 

Instead  of  introducing  the  bougie  daily,  and  al- 
lovving  it  to  remain  in  the  passage  for  hours,  Mr. 
Syme  employs  it  onlj'  every  third  or  fourth  day, 
and  withdraws  it  immediately  it  has  been  passed 
through  the  stricture.  Bougies,  composed  of  iron 
or  elastic  gum,  appear  to  him  the  most  convenient. 
(P.  122.) 

The  late  Dr.  Bushe  invented  particular  kinds  of 
rectum  bougies;  a  whalebone  stalk,  mounted  with 
an  ivory  ball,  three  inches  long;  and  also  a  silver 
instrument  (see  PI.  VIII.  Bushe  on  Malforma- 
tions, &c.  of  live  Rectum  and  Anus);  but  a  judi- 
cious critic  expresses  disapprobation  of  them.  (See 
Edinb.  Med.  and  Surg.  Journ.  No.  ISi,  p.  290.) 

In  some  cases,  it  is  necessary  previously  to  the 
use  of  a  bougie,  to  lessen  the  irritable  state  of  the 
bowel  by  the  introduction  of  an  opiate  suppository 
every  night,  and  the  exhibition  of  a  gentle  aperient 
in  the  morning. 

When  the  fasces  accumulate  above  the  stricture, 
and  distend  the  bowel  into  a  large  bag,  attended 
with  aggravation  of  the  disease,  Sir  Benjamin 
Brodie  recommends  an  elastic  gum  catheter  to  be 
introduced  through  the  stricture  into  the  feculent 
mass;  and  tepid  water,  or  tepid  soap  and  water, 
"r  a  weak  solution  of  caustic  filkali  to  be  injected. 
By  repeating  this  operation  every  day,  or  everj' 
other  day,  the  fajces  will  be  dissolved,  and  their 
evacuation  brought  about.  When  tliis  has  been 
accomplished,  the  injection  of  warm  water  should 
be  frequently  repeated,  in  order  to  prevent  another 
aciiunulation. 
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Formerly  it  was  a  common  practice  to  apply 
mercurial  ointment  to  strictures  of  the  rectum, 
Morgagni  followed  this  plan  on  the  suppositicm  of 
the  cases  being  connected  with  syphilis.  Sir  Ben- 
jamin Brodie  states  his  belief,  that  this  treatment 
has  sometimes  been  beneficial.  The  bougie  is 
covered  with  lint,  smeared  with  mercurial  oint- 
ment, and  allowed  to  remain  in  the  stricture  a  few 
minutes.  Other  practitioners  have  been  content 
with  smearing  the  bougie  itself  with  the  ointment. 

From  what  I  have  seen  of  strictures  of  the 
rectum,  I  incline  to  the  opinion  expressed  by  Sir 
Benjamin  Brodie,  that  the  degree  of  success  of 
the  treatment  will  depend  upon  the  stage  of  the 
disease  in  which  the  surgeon  is  consulted.  If 
proper  means  be  employed  in  good  time,  the  stric- 
ture may  be  dilated,  and,  though  tbe  disposition 
to  its  return  may  yet  continue,  the  patient  may  be 
kept  from  experiencing  much  inconvenience,  and 
his  life  will  not  be  shortened  by  the  disease.  But, 
in  a  more  advanced  stage  of  the  complaint,  when 
abscesses  have  formed,  the  symptoms  will  only 
admit  of  palliation. 

When  a  stoppage  of  urine  occurs  in  the  ad- 
vanced stage  of  the  disease,  Mr.  Copeland  advises 
surgeons  not  to  use  the  catheter  hastily.  (P.  39.) 
And,  in  the  event  of  great  pain  and  irritation  in 
the  rectum,  he  has  seen  the  greatest  benefit  de- 
rived from  the  local  application  of  opium,  either 
in  a  clyster,  or  by  the  introduction  of  one  or  two 
grains  of  the  medicine  within  the  anus.  He  also 
speaks  favourably  of  the  effects  of  the  warm  bath, 
and  fomentations,  in  giving  temporary  relief;  and  he 
has  exhibited  in  these  cases  the  pil.  extracti  conii 
cum  hydrarg.  chlorido  with  considerable  advantage. 

Sir  Benjamin  Brodie  has  seen  some  advanced 
cases,  where  much  benefit  was  derived  from  the 
exhibition  of  four  or  five  minims  of  liquor  arseni- 
calis,  three  times  a  day.  The  effect  was  to  lessen 
the  discharge,  diminish  its  irritabilit}-,  improve  the 
general  health,  and  sometimes  put  an  end  to  the 
rigors,  to  which  the  patient  was  liable. 

Notwithstanding  the  alleviation  derived  from 
bougies,  Dr.  Colles  is  confident  that  a  perfect  cure 
of  an  organic  stricture  of  the  rectum  has  not  yet 
been  accomplished  by  any  plan  of  treatment.  He 
has  not  been  contented  with  applying  the  bougie, 
but  has  often  made  it  the  means  of  conveying 
various  applications  to  the  seat  of  disease,  employ- 
ing for  tliis  purpose  bougies  with  a  deep  groove 
running  spirally  their  whole  length,  so  that  the 
ointment  should  not  be  rubbed  off  them  by  the 
tightness  of  the  anus.  Mercurj',  arsenic,  cicuta, 
and  preparations  of  iron,  he  has  not  found  possess 
any  power  over  this  disease.  Large  quantities  of 
mucilage  appear  to  him  to  give  most  relief.  Blue 
pill,  however,  combined  with  twice  its  quantity  of 
compound  powder  of  ipecacuanha,  he  notices  as 
having  sometimes  afforded  much  temporary  relief. 
(See  Dublin  Hospital  Reports,  vol  v.  p.  143.) 

[The  modern  treatment  of  stricture  of  the  rec- 
tum varies  little  from  that  above  recommended  by 
the  older  authorities.  Gradual  dilatation  by  means 
of  gum  elastic  or  metallic  bougies  is  practised  in 
all  ordinary  cases.  If  the  bougies  are  conical  in 
form  they  will  be  more  easily  introduced.  In  cases 
of  close  contraction,  the  treatment  is  greatly  ac- 
celerated by  incisions  of  limited  extent  m  the 
manner  recommended  by  Sir  B.  Brodie.  Ur  m 
preference  to  tiiis,  forcible  dictation  may  be  em- 
ployed.   For  this  purpose  a  convenient  mstrument 
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has  been  devised  by  Mr.  Armstrong  Todd,  con- 
sisting of  two  blades,  which  are  sepnrated  by  means 
of  a  screw,  after  the  instrument  has  been  intro- 
duced tlirough  the  stricture. 

Stricture  of  the  roctum,  unless  perhaps  when 
treated  in  its  verj-  early  stages,  when  it  is  seldom 
discovered,  is  a  most  obstinate,  and,  it  may  be  said, 
incurable  disease.  It  is  remediable  to  a  great 
extent  by  dilatation,  and  when  so  treated,  it 
seems  to  exercise  but  a  slightly  prejudicial  in- 
fluence on  the  health  of  the  patient,  who  may  re- 
main for  years  without  any  material  aggravation 
of  his  disease;  but  if  the  use  of  instruments  be 
discontinued,  rapid  recontraction  will  always  take 
place.  Even  in  the  most  favourable  cases,  the 
coats  of  the  bowel  seem  never  to  recover  theii- 
original  elasticity  and  distensibility.  The  general 
treatment  consists  of  mild  laxatives,  and  tonics;  in 
some  cases,  especially  where  there  is  much  ulcera- 
tion, the  iodide  of  potassium  is  of  very  great 
service.  Stricture  is  common  in  patie;its  suffering 
from  syphilis,  and  may  probably  in  such  cases  be 
one  of  the  consequences  of  that  disease;  but  when 
once  established,  syphilitic  stricture,  if  it  deserves 
to  be  so  called,  differs  in  no  respects  in  its  symp- 
toms or  progress  from  strictures  arising  from  other 
causes. 

Cases  of  stricture  are  occasionally  met  with, 
especially  when  the  disease  is  situated  high  up, 
in  which  the  symptoms  of  obstruction  are  so  ur- 
gent, that  the  propriety  of  opening  the  colon  in 
the  lumbar  region  may  require  to  be  considered. 
The  question  is  discussed  in  the  article  on  Intes- 
tinal Obstructions.  Modern  experience  goes 
far  to  show  that  colotomy  is  a  much  less  serious 
operation,  both  as  regards  immediate  risk,  and  the 
condition  in  which  it  leaves  the  patient,  than  it 
was  formerly  considered.] 

Cancer  of  thk  Rectum. 

Malignant  Disease;  Sciirho-Contraded  Rectum. 
— According  to  Desault,  scirrhus  of  the  rectum  is 
not  uncommon  at  an  advanced  period  of  life,  and 
afflicts  women  more  frequently  than  men;  as  from 
a  table,  kept  at  the  Hotel  Dieu,  it  appears  that 
ten  cases  out  of  eleven  occurred  in  females;  a  pro- 
portion far  exceeding  what  has  been  noticed  in 
this  country.  Indeed,  Mr.  Calvert  sets  down  the 
greater  frequency  of  the  disease  in  one  sex  than 
the  other,  as  a  doubtful  point.  (Op.  cit.  p.  122.) 
If  it  were  not  for  the  fact,  that  Desault  sometimes 
effected  the  cure  of  the  disease  in  its  early  stage,  I 
should  venture  to  conclude  that  his  observations 
apply  entirely  to  true  scirrhus,  or  c;uicer  of  the 
rectum,  which  I  bi-lieve  rarely  or  never  occurs  in 
young  patients,  but,  as  Desault  states,  is  not  very 
unfrequent  in  elderly  persons.  My  friend,  Mr. 
Copeland,  does  not  confine  his  remarks  to  really 
cancerous  affections,  but  comprehends  strictures  of 
the  rectum  from  a  variety  of  causes;  and  this  ac- 
counts for  his  statement  that  the  disease  '''attacks 
people  of  almost  all  ayes,'"  but  is  most  common 
about  the  middle  age.  However,  he  agrees  with 
Desault,  that  women  are  more  frequently  the  sub- 
jects of  it  than  men.  He  believes  that  stricture 
of  the  rectum  is  not  so  often  cancerous  as  is 
imagined;  the  mere  induration  not  being  an  un- 
equivocal proof  of  it.  When  the  disease  is  truly 
cancer,  it  is  usually  attended  with  more  severe 
pain,  darting  tlirough  the  pelvis  to  the  bladder 
and  groin;  the  countenance  is  sallow  {On  the 
Principal  Dis.  of  the  Rectum,  p.  15  17);  and 
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the  patient  frequontly  labours  under  hepatic,  or 
some  other  visceral  affection.  {Sir  B.  Brudie, 
Lond.  Med.  Gaz.  vol.  xvl.  p.  237.) 

[This  difference  of  opinion  as  to  the  relative 
frequency  of  this  disease  in  the  two  sexes  proba- 
bly arose  from  the  imperfect  distinction  between 
stricture  of  the  rectum  and  malignant  dise;ise. 
Stricture  is  without  doubt  much  more  frequent  in 
females,  but  this  is  not  the  case  with  cancer;  on 
the  contrary,  if  there  is  any  difference  the  pre- 
ponderance is  certainly,  in  the  experience  of  the 
writer,  and  as  shown  by  the  records  of  St.  Mark's 
Hospital,  on  the  side  of  the  male  sex.] 

The  disease  is  represented  as  most  frequently 
beginning  just  above  the  internal  sphincter. 
(Calvert.)  Mr.  Salmon  believes  that  it  originates 
in  the  mucous  glands  of  the  intestine,  which  are 
here  most  prevalent.  (On  Stricture  of  the  Rectum, 
p.  21.)  Mr.  Calvert's  investigations  lead  him, 
however,  to  admit  the  situation  of  the  disease  to  be 
occasionally  higher  up,  and  especially  in  the  sig- 
moid flexure.  Cancer  of  the  rectum  rarely  begins 
before  the  middle  period  of  life,  and  the  symptoms 
come  on  slowly  and  insidiously,  The  patient  at 
first  experiences  slight  uneasiness  about  the  rectum, 
followed  by  some  difficulty  in  passing  his  evacu- 
ations. This  difficulty  increases,  and  the  uneasi- 
ness changes  into  pain;  the  stomach  becomes  dis- 
ordered, and  the  health  begins  to  fail.  In  the 
advanced  stage,  there  is  for  the  most  part  great 
difficulty  in  passing  the  evacuations;  but  this 
depends  upon  the  degree  of  obstruction.  At  length, 
there  is  a  constant  discharge  of  bloody  mucus,  and 
incessant  pain,  aggravated  after  each  evacuation 
from  the  bowels.  The  pain  is  especially  referred 
to  the  lower  part  of  the  back,  but  there  is  also 
pain  in  the  thighs,  nates,  and  hips.  "  If  at  this 
period  of  the  disease  you  institute  an  examination 
of  the  rectum,  you  find  the  morbid  growth  a  little 
way  up  the  bowel,  within  reach  of  the  finger.  But 
it  varies  in  size,  in  figure,  and  in  position  in  dif- 
ferent cases.  Sometimes  there  is  a  hard  solid 
tumor,  occupying  only  a  portion  of  the  circum- 
ference of  the  rectum,  and  usually  situated  at  the 
back  part,  with  elevated  edges,  and,  as  it  were, 
excavated  in  the  middle,  the  bowel  not  being 
contracted  in  size,  but  as  capacious  as  ever.  At 
other  time?,  the  morbid  growth  occupies  the  entire 
circumference  of  the  bowel,  which  t;dces  a  winding 
course  through  its  substance.  Then,  if  you  intro- 
duce your  finger  into  the  rectum,  you  meet  with  a 
large  solid  mass,  and  with  some  difficulty  discover 
the  orifice  of  the  intestine  in  its  centre.  Some- 
times the  diseased  structure  extends  down  quite 
as  low  as  the  anus.  More  frequently  it  begins 
about  two  inches  above  it,  the  intestine  below 
being  in  a  healthy  state.  There  is  great  variety 
also  as  to  the  extent  of  the  disease  upwards.  The 
whole  of  it  may  be  within  reach  of  the  finger,  so 
that  the  healthy  portion  of  the  intestine  may  be 
perceived  above  it;  or  it  may  extend  so  high  up, 
that  you  can  in  no  wa}'  trace  its  upper  border.  In 
some  instances,  the  disease  is  0)mplicated  with 
the  addition  of  several  pendulous  excrescences, 
which  come  down  through  the  anus  when  the 
patient  passes  his  j3vacuations,  .and  this  very  much 
aggravates  his  sufferings.  In  the  advanced  stage, 
there  is  sometimes,  but  not  frequentlj',  a  large 
hiemorrhage  frcun  the  bowel.  Abscesses  form  in 
the  neighbourhood,  and  burst  externally.  lu 
females  they  burst  into  the  vagina,  and  the  opening 
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is  increased  by  ulceration,  so  tliat  a  hirgc  quantity 
of  fasces  may  be  passed  by  that  canal.  In  the 
male  sex,  ulceration  will  frequently  make  a  com- 
munication between  the  rectum  and  bladder,  or 
the  rectum  and  urethra,  and  then  the  patient  voids, 
not  only  wind,  but  fieces  with  his  urine.  Spasm 
may  be  induced  in  the  urethra,  and  hence  the 
patient  is  liable  to  a  retention  of  urine.''  At 
length  the  patient  dies,  worn  out  by  great  suffering. 
In  some  cases,  the  morbid  growth  completely  ob- 
structs the  passage  of  the  fajces,  which  accumulate 
above  it,  and  symptoms,  somewhat  resembling 
those  of  strangulated  hernia,  are  produced,  and 
with  which  the  patient  sinks;  or  the  bowel  may 
ulcerate  above  the  obstruction,  and  the  faeces 
escape  into  the  cavity  of  the  peritoneum,  and  then 
death  takes  place  from  peritonitis.  (Sir  B.  Brodie, 
in  Lo7id.  Med.  Gaz.  vol.  xvi.  p.  237.)  Cruveilhier 
records  the  particulars  of  an  interesting  case,  in 
which  numerous  cherry-stones  were  stopped  by  a 
circular  medullar)'  cancerous  tumor  of  the  colon, 
and  death  took  place  from  peritonitis,  in  con- 
sequence of  the  passage  of  three  of  them  by  an 
ulcerated  opening  into  the  cavity  of  the  peritoneum. 
(See  Anat.  Pathol,  t.  ii.  pi.  vi.  livre  26.) 

According  to  Cruveilhier,  cancer  of  the  rectum 
may  occur  at  any  point  of  it,  and  the  disease  assume 
every  possible  form  of  cancerous  degeneration. 
The  diseased  mass  is  sometimes  quite  indurated 
like  sciri'hiis;  and  in  other  instances,  softer,  like 
medullary  cancer.  The  two  may  be  blended  to- 
gether, though  for  the  most  part  a  primary  disease; 
it  is  in  women  often  a  mere  extension  of  cancer  of 
the  uterus,  or  rather  of  the  vagina.  Cruveilhier  has 
seen  several  women  in  the  Salpetriere,  in  whom, 
while  the  uterus  was  perfectly  healthy,  cancer 
was  confined  to  those  parts  of  the  parietes  of 
the  rectum  and  vagina  which  rested  against  one 
another,  and  it  was  impossible  to  decide  whether 
the  disease  had  commenced  in  the  one  or  the  other 
of  these  passages.  He  never  met  but  with  one  in- 
stance in  a  man  where  cancer  originated  simulta- 
neously in  the  rectum  and  bladder.  He  considers 
the  obstacle  to  the  evacuation  of  the  faeces  as  the 
most  serious  effect  of  cancer  of  the  rectum,  and  he 
proves  that  obstruction  may  proceed  so  far  as  even 
to  confine  the  gas  completely  within  the  bowels, 
and  occasion  from  this  cause  the  rupture  of  them. 
A  cancerous  disease  of  the  rectum,  beyond  the 
reach  of  the  finger  in  the  early  stage,  may  after- 
wards be  forced  lower  down  by  the  accumulation  of 
faeces  above  it,  so  as  to  admit  of  being  touched. 
The  same  thing  happens  when  the  patient  strains. 
Cruveilhier  saw  one  case  in  which  the  disease  could 
be  touched  with  the  finger,  though  it  was  five  or  six 
inches  from  the  anus.  Amongst  other  important 
remarks  made  by  this  eminent  pathologist,  I  find 
a  statement,  that  cancer  of  the  rectum  is  mostly  a 
local  disease  {le  plus  hahituellement  exempt  de  toute 
infection  cancereuse);  an  observation  bearing  upon 
the  question,  whether  amputation  of  part  of  the 
rectum  is  ever  an  advisable  proceeding. 

[Rokitansky  gives  the  following  description  of 
the  various  forms  of  cancerous  disease  affecting  the 
rectum.  1.  Erectile  tumors  developed  in  the  tissue 
of  the  mucous  membrane,  and  infiltrated  with  me- 
dullary carcinoma,  assuming  the  shape  of  broad 
sessile  or  pediculated  fungi.  These  are  commonly 
placed  at  the  commencement  and  posterior  surface 
of  the  rectum,  three  or  four  inches  from  the  orifice, 
and  only  exceptionally  at  or  near  the  sphincter. 


2.  Annular  carcinoma  and  stricture  of  the  rec- 
tum. This  occurs  almost  exclusively  at  the  upper 
portion  of  the  rectum,  especially  at  the  point  at 
which  the  sigmoid  flexure  terminates  in  the  rec- 
tum, and  which  in  its  normal  condition  presents  a 
distinct  contraction.  The  strictured  pnrt  is  either 
unattached,  as  is  most  commonly  the  case,  or  firmly 
agglutinated  laterally  to  the  promontory;  notwith- 
standing its  elevated  position  it  is,  as  Cruveilhier 
correctly  remarks,  pushed  down  by  the  feculent 
accumulations  above,  which  generally  precede  the 
occurrence  of  ileus  ;  it  is  therefore  easily  readied  in 
exploring  with  the  finger.  S,  Scirrhous  degene- 
ration of  the  rectum  over  a  large  surface,  or  through- 
out its  entire  extent.  This  primarily  affects  the 
submucous  cellular  tissue,  from  which  it  extends 
through  the  entire  muscular  coat  to  the  cellular 
sheath  of  the  intestine  ;  the  cellular  and  adipose 
tissue  of  the  pelvic  cavity,  to  the  posterior  surface 
of  the  vagina,  and  even  to  the  uterus;  or  it  origi- 
nally attacks  one  of  the  last  named  tissues,  and  in- 
volves the  rectum  secondaril)'-.  The  rectum  is 
firmly  attached,  from  being  agglutinated  in  its  en- 
tire extent  to  the  sacrum,  or  adherent  to  the  vagina, 
or  it  appears  wedged  into  the  vagina  by  the  sur- 
rounding morbid  growth;  its  calibre  may  be  va- 
riously diminished,  though  it  sometimes  is  unal- 
tered; its  internal  surface  is  uneven,  nodulated, 
and  hard,  or  it  is  filled  with  soft  fungous  bleeding 
growths;  the  anus  especially,  if  the  morbid  pro- 
duct extends  to  the  sphincter,  is  patent,  everted 
and  varicose  ;  even  the  peritoneum  appears  more 
or  less  swollen,  protracted,  and  hardened;  and  this 
induration  extends  to  a  considerable  extent  over 
the  nates,  in  consequence  of  the  condensation  of 
the  subcutaneous  adipose  tissue.  {Rokitansky,  Pa- 
thol. Anat.,  vol.  ii.    Syd.  Soc.  Tra?islation,  p.  108.) 

Of  the  three  forms  of  cancerous  disease  de- 
scribed by  Rokitansky,  the  first  is  of  rare  occur- 
rence, the  second  is  more  frequent,  but  the  third 
is  decidedly  that  most  commonly  seen.  Ordina- 
rily the  whole  or  the  greater  part  of  the  circumfer- 
ence of  the  bowel  is  affected,  producing  a  concen- 
tric obstruction  more  or  less  complete  ;  but  some- 
times an  isolated  tumor  is  observed.  The  character 
of  the  disease,  as  ascertainable  by  examination,  is 
often  greatly  altered  during  its  progress.  In  a  case 
seen  by  the  writer,  a  tiunor  the  size  of  an  orange 
was  discovered  springing  from  the  anterior  surface 
of  the  rectum,  about  two  inches  from  the  anus.  This 
not  only  greatly  interfered  with  the  passage  of  the 
fseces,  but  by  its  pressure  caused  retention  of  urine, 
which  necessitated  the  employment  of  the  catheter. 
Two  months  later  this  tumor  had  entirely  disap- 
peared by  ulceration,  and  the  obstruction  of  both 
passages  was  removed.  Later  still  the  ulceration 
extended  into  the  bladder,  and  the  greater  part  of 
the  urine  was  discharged  through  the  rectum. 

But  besides  the  truly  cancerous  growths,  epithe- 
lioma of  the  anus  and  lower  extremity  of  the 
rectum  is  occasionally  seen.  Epithelial  cancer 
commences  usually,  if  not  always,  close  to  the  line 
of  junction  between  skin  and  mucous  membrane, 
but  may  spread  itself  to  a  greater  or  less  depth 
into  the  interior  of  the  rectum.  Like  epithelial 
cancer  of  the  lip,  or  of  the  prepuce,  it  originates  as 
a  hard  warty  growth,  spreading  more  or  less  ra- 
pidly, and  with  a  tendencv  to  ulcerate  on  the  sur- 
face. This  form  of  cancerous  disease,  wliicli  has 
not  been  nuich  noticed  by  writers,  is  well  described 
by  Mr  Curling,  who  records  several  cases  lu  which 
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•excision  of  the  diseased  growth  was  eft'ectually 
practised,  and  in  which  tlie  disease  did  not  return. 
He  describes  it  as  less  painful  than  ordinary  cancer, 
and  without  mucli  tendency  to  produce  contraction 
and  obstruction  of  the  passage.  There  is  also  an 
absence  of  the  cancerous  cachexia,  of  the  emaciation 
and  pale  and  anxious  countenance  so  frequently 
marked  in  malignant  disease.  When  the  surgeon 
meets  with  a  raised  ulcer,  with  an  uneven  surface, 
and  indurated  edges,  causing,  if  it  extend  into  the 
rectum,  but  little  pain,  and  producing  no  contrac- 
tion hi  the  passage,  he  may  suspect  the  disease  is 
an  epitlielial  cancer,  and  treat  it  accordingly.  Its 
true  character  can  only  be  determined  with  accu- 
racy by  a  microscopical  examination  of  the  morbid 
tissue.    {On  Diseases  of  the  Rectum,  ed.  3,  p.  154.) 

Two  cases  of  well-marked  epithelial  cancer  have 
been  under  the  writer's  care.  In  the  first,  the 
growth  aiiected  the  integument  at  the  verge  of  the 
anus,  and  extended  into  the  rectum  for  a  consider- 
able distance — too  far  to  render  any  operation  for 
its  removal  justifiable.  The  patient  died  in  about 
two  years  from  the  commenctment  of  the  disease. 
In  the  second  case,  there  was  an  indurated  and 
ulcerated  growth  on  the  integument  of  the  buttock, 
just  outside  the  anus,  about  two  inches  in  diameter, 
but  extending  also  within  the  anus  for  about  three- 
fourths  of  an  inch.  This  was  so  distinctly  circum- 
scribed that  there  was  no  difficulty  in  removing 
it  completely.  The  patient  recovered  favourably 
from  the  operation.] 

Treatment. — When  stricture  of  the  rectum  is  of 
a  cancerous  nature,  every  known  remedy  is  inade- 
quate to  arrest  its  progress.  A  mitigation  of  suf- 
fering is  all  that  can  be  aimed  at.  Diluent  in- 
jections, combined  with  opium,  conium,  or  similar 
remedies,  may  afford  a  temporary  relief  in  the  ul- 
cerative stage  ;''  but,  according  to  Mr.  Calvert, 
"  the  greatest  advantage  is  derived  from  carefully 
introducing  a  hollow  tube  of  elastic  gum,  through 
which  the  fteces  are  drawn  off  by  injecting  tepid 
water."  Dilating  the  passage,  with  any  other 
view  than  that  of  maintaining  an  outlet  for  the 
faeces,  he  considers  quite  useless.  A  soft  tent 
composed  of  lint,  smeared  with  some  mild  fresh 
ointment,  will  in  general  answer  this  purpose.  If 
there  be  much  pain  and  inflammation,  fomenta- 
tions may  be  used;  and  leeches  applied  in  the 
vicinity  of  the  anus,  or  over  the  sacrum.  The 
bowels  should  be  kept  moderately  open  with  castor 
oil,  or  other  mild  laxative,  which,  if  it  is  thouglit 
necessary,  may  be  combined  with  the  extract  of 
hyoscyamus,  cicuta,  or  opium;  but  the  latter  is  in 
general  less  admissible,  because  it  is  more  liable 
to  counteract  the  effect  of  the  laxative,  and  produce 
a  torpid  state  of  the  bowels."  (^Calvert,  p.  187.) 

Mr.  Salmon  is  of  opinion  that,  in  true  carcinoma 
of  the  rectum,  bougies  greatly  aggravate  the  dis- 
ease. The  only  palliative  means  recommended  by 
him,  are  Keches  to  the  anus,  the  introduction  of  a 
grain  or  two  of  opium  into  the  rectum,  and  perse- 
verance, night  and  morning,  in  injections  containing 
from  forty  to  sixty  drops  of  laudanum.  He  par- 
ticularly cautions  the  surgeon  not  to  introduce  the 
clyster-pipe  more  than  an  inch,  or  an  inch  and  a- 
half,  within  the  sphincter,  lest  too  much  irritation 
be  excited.  (P.  Go.) 

[In  passing  either  the  bougie  or  the  injecting 
tube,  great  care  is  required,  and  force  must  on  no 
account  be  employed.  Mr.  Curling  mentionsacase 
ill  which  the  tube  passed  through  the  soft  carciuo- 
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matons  mass,  and  penetrated  the  abdomen,  causing 
death  in  twelve  hours.  A  similar  occurrence  has 
come  under  the  cognisance  of  the  writer.] 

Sir  Benjamin  Brodie  recommends  opiate  injec- 
tions, and  injections  of  linseed  oil,  either  in  its 
pure  state,  or  combined  with  limewater,  as  useful 
in  allaying  irritation;  and  he  gives  alkalies  inter- 
nally, either  with  balsam  of  copaiba,  or  otherwise 
combined.  In  the  advanced  stage,  he  deems  the 
exhibition  of  opium  indispensable  to  render  life 
supportable,  though  he  fully  acknowledges  the  in- 
conveniences of  it  in  causing  constipation,  checking 
the  secretion  of  the  liver,  disordering  the  stomach, 
injuring  the  general  health,  and  rendering  the  pa- 
tient nervous  and  irritable.  (Lond.  Med.  Gaz.  vol. 
xvi.p.  239.) 

Mr.  Syme  deems  opiate  injections  and  the  hip- 
bath useful  palliatives.  "  The  patient  should  be 
enjoined  to  abstain  from  every  kind  of  stimulating 
food  and  drink ,  and  also  to  avoid  any  exertion  of 
body  likely  to  aggravate  the  complaint,  resting  as 
much  as  possible  in  the  horizontal  posture.  The 
introduction  of  bougies,  and  all  other  operations, 
not  only  can  do  no  good,  but  must  even  produce  an 
injurious  effect."  {On  Dis.  of  the  Rectum,  p.  129.) 

Great  differences  of  opinion  are  entertained 
about  the  excision  of  cancer  of  the  rectum.  All 
parties  admit  the  practicableness  of  the  operation  in 
a  certain  stage  and  form  of  the  disease.  Sir  Benja- 
min Brodie  objects  to  it  on  the  ground  of  the  pro- 
bability of  a  relapse  from  the  existence  of  the  dis- 
ease in  parts  above  the  tumor.  If  even  the  ope- 
ration be  justifiable,  he  thinks  that  it  can  only  be 
so  under  some  peculiar  circumstances,  as  where  the 
disease  is  very  low  down  in  the  gut,  and  quite  in 
its  earliest  stage. 

Mr.  Syme  likewise  condemns  the  operation :  he 
admits  that  a  considerable  portion  of  the  rectum, 
even  to  the  extent  of  a  couple  of  inches,  may  be  cut 
out,  without  immediately  fatal  or  very  bad  conse- 
quences at  first;  but  he  asserts,  that  the  patient 
will  derive  no  benefit  fi'om  it,  and  an  impulse  will 
be  given  to  the  morbid  action.  "  If  (says  he)  there 
are  any  cases  in  which  this  excision  of  the  rectum 
has  been  followed  by  a  permanent  cure,  the  disease 
could  not  have  been  of  a  malignant  nature.  He 
makes  an  exception  of  cancer  at  the  verge  of  the 
anus.  (Op.  cit.  p.  129-131.)  In  one  case,  how- 
ever, Mr.  Mayo  removed  a  portion  of  the  entire 
cylinder  of  the  rectum,  and  though  it  was  followed 
by  prolapsus,  the  patient's  comfort  is  said  to  have 
been  much  increased  by  the  operation  :  she  died, 
however,  in  two  years  afterwards,  of  abdominal 
inflammation. 

Cancer  of  the  rectum  was  universally  regarded 
as  incurable,  until  M.  Lisfranc  demonstrated  that 
a  considerable  portion  of  the  lower  end  of  the 
rectum  could  be  removed  without  danger.  He 
commenced  this  practice  under  the  idea  that  can- 
cer was  mostly  restricted  to  the  mucous  coat  ; 
but  having  been  emboldened  by  experience  and 
anatomical  considerations,  he  afterwards  ventured 
to  attack  cases  in  which  all  the  coverings  of 
the  rectum  were  involved.  Two  conditions,  how- 
ever, are  indispensable  :  I.  The  finger  nmst  bo 
capable  of  reaching  above  the  limits  of  the  dis- 
ease, 2.  The  surrounding  cellular  tissue  must  be 
healthy,  so  that  the  bowel,  free  from  adhesions, 
may  admit  of  being  brought  down  sufficiently  low. 

In  the  time  of  Morgagni,  the  operation  was  at- 
tempted by  a  surgeon,  who  was  unable  to  com- 
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plete  it,  and  M.  Be'clard,  who  about  the  year  1022 
or  182a  advocated  its  porforniancp,  never  had  the 
opportunity  of  practising  it  himself.    It  appears  to 
have  been  first  executed  with  success  by  M.  F;iget 
in  1739,  who  removed  an  incli  and  a  half  of  the 
whole  circumference  of  the  bowel.    The  evacu- 
ation and  retention  of  the  faeces  were  accomplished 
in  this  patient  as  well  after  the  operation  as  before 
it,  notwithstanding  nearly  all  the  external  sphincter 
had  been  taken  away;  and  Paget  declared  his  own 
belief  tliat  the  removal  of  a  much  more  con- 
siderable portion  of  the  rectum  might  be  effected. 
It  remained  for  M.  Lisfranc  to  furnish  a  proof  of 
this  :  his  first  patient,  operated  upon  in  February 
1826,  was  perfectly  cured  by  the  13th  of  the  fol- 
io vving  April.    In  January  1828,  he  operated 
on  a  woman  ;  and  in  the  following  October  on 
another  female  ;  both  cases  ending  successfully. 
In  a  fourth  patient  the  result  was  doubtful.  A 
fifth  died  in  March  1829,  four  days  after  the 
operation,  with  abscesses  in  the  pelvis  and  pro- 
bably of  phlebitis.    The  sixth  patient,  a  man  72 
years  of  age,  died  the  day  after  the  operation,  and 
no  post-mortem  examination  was  instituted.  The 
seventh  patient  died  on  the  2Sth  day,  with  sup- 
puration in  the  pelvis  and  inflammation  in  the 
veins.    In  addition  to  these  cases,  M.  Lisfranc  had 
two  other  successful  ones,  so  that  the  total  result 
is,  five  cures,  one  case  doubtful,  and  three  deaths. 
(See   Velpeaii,  in  Nouv.  JElem  de  Med.  Optr. 
vol.  iii.  p.  1,033.) 

The  patient  being  placed  in  the  position  usually 
chosen  for  lithotom}',  two  semilunar  incisions  are 
made,  about  an  inch  from  the  anus,  on  each  side 
of  it.  These  cuts,  which  are  to  extend  through 
the  skin  and  cellular  tissue,  are  to  unite  behind 
and  in  front  of  the  rectum.  The  end  of  the  bowel 
is  then  to  be  separated  by  careful  dissection  from 
all  the  surrounding  parts.  The  forefinger,  half 
bent,  is  then  passed  into  it,  for  the  purpose  of 
drawing  it  downwards,  and,  by  this  means,  the 
raucous  coat,  which  may  be  the  part  alone,  or  prin- 
cipally, diseased,  may  be  made  to  descend  a  good 
way  ;  and  a  considerable  portion  of  it  may  be  easily 
removed  with  scissors  curved  sideways,  or  with  a 
bistoury.  Even  if  the  cancerous  aflfection  should 
implicate  the  whole  thickness  of  the  parietes  of 
the  rectum,  the  advocates  for  the  operation  assert 
that  the  rectum  may  be  turned  inside  out,  and  the 
whole  of  the  disease  brought  into  view,  provided  it 
does  not  extend  more  than  an  inch  above  the  anus. 

When  all  the  coats  of  the  bowel  and  some  of 
the  adjoining  cellular  tissue  are  involved,  the 
surgeon,  after  making  the  semilunar  incisions, 
and  detaching  the  end  of  the  bowel,  at  the  whole 
of  its  circumference,  is  to  pass  his  forefinger  into 
the  bowel  in  order  to  serve  as  a  guide  for  a  pair  of 
strong  straight  scissors,  with  which  the  gut  is  to  be 
divided  parallel  to  its  axis,  tlir  iugh  its  entire  thick- 
ness, and  as  far  as  the  limits  of  the  disease.  This 
incision  is  to  be  inclined  towards  the  posterior  wall 
of  the  bowel,  so  as  to  be  further  from  the  vessels 
and  the  peritoneum.  The  latter  cut  enables  the 
surgeon  to  unfold  the  gut,  and  expose  the  disease 
through  its  whole  extent ;  but  if  it  should  be  con- 
cealed by  the  hifimorrhage,  a  sponge,  full  of  cold 
water,  must  be  held  for  a  few  niiiuiles  on  the 
wound,  for  the  purpose  of  stopping  the  flow  of 
blood  ;  and  the  lower  portion  of  the  rectum  is  to 
be  kept  downwards  with  hooks. 

In  operating  on  a  female,  the  assistant's  finger 
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introduced  into  the  vagina,  will  be  of  service. 
When  the  patient  is  a  male,  it  is  prudent  to  intro- 
duce a  catheter  into  the  bladder,  which  sliould  be 
entrusted  to  an  assistant.  The  surgeon  then  pro- 
ceeds to  dissect  away  the  cancerous  parts,  which 
is  difficult  and  tedious,  epecially  near  the  vagina 
and  urethra.  Every  vessel  that  bleeds  copiously 
should  be  at  once  secured.  Thus  M.  Lisfranc  has 
removed  portions  of  the  rectum  extending  upward 
from  one  to  three  inches  from  the  anus. 

If  the  hasmorrhage  is  not  entirely  commanded 
by  ligatures,  a  sponge  dipped  in  cold  water  is  to 
be  applied.  M.  Lisfranc,  fearful  of  exciting  inflam- 
mation, is  never  in  a  hurry  to  plug  up  the  wound; 
and,  whenever  he  is  compelled  to  resort  to  this 
proceeding,  he  discontinues  it  in  a  few  hours.  He 
employs  superficial  dressings,  and  changes  them 
thrice  a  day,  so  as  to  let  the  pus  be  discharged  ; 
but,  as  soon  as  all  risk  of  inflammation  is  past,  he 
introduces  a  thick  roll  of  charpie  into  the  rectum, 
and  advises  the  patient  to  continue  to  wear  it  for 
some  time  after  the  cure.  This  usually  takes  place 
in  the  course  of  two  or  three  months.  "  The  func- 
tions of  the  rectum  are  preserved  ;  a  new  mucous 
canal  becomes  a  substitute  for  the  portion  removed  ; 
and  a  ring,  in  the  form  of  a  sphincter,  capable  of 
retaining  the  faecal  matter,  if  it  be  not  liquid,  is 
produced  from  the  muscular  fibres  of  the  rectum, 
and  perhaps  also  from  the  insertion  of  the  levator 
ani."  (See  /.  F.  Malgaigne,  Manuel  de  MLd. 
Opir.  p.  591-592  ;  ed.  2.) 

[Excision  of  the  lower  extremity  of  the  rectum, 
as  above  described,  is,  in  this  country  at  least,  now 
entirely  abandoned.  The  only  cases  in  which  any 
operation  of  the  kind  is  admissible  are  those  of  epi- 
thelial cancer,  commencing  at  the  anus  and  ex- 
tending only  a  limited  distance  into  the  rectum. 
Several  such  cases  are  mentioned  by  Mr.  Curling, 
in  which  the  disease  was  completely  removed,  and 
did  not  return.  These  cases  show  that  a  con- 
siderable portion  of  the  sphincter  muscle  may  be 
excised  without  seriously  weakening  the  retentive 
power  of  the  anus,  or  contracting  the  orifice  so  as 
to  produce  any  important  impediment  to  the  pas- 
sage of  the  stools.  (See  Curling  on  Dis.  of  tlie 
Rechim,  vol.  iii.  p.  154  )  In  these  cases  onlj'  a 
portion  of  the  circuujference  of  the  bowel  was  im- 
plicated in  the  disease.  The  incisions  should  be 
made  in  the  healthy  structures  beyond  the  limits 
of  the  disease,  and  the  greatest  care  should  be 
taken  to  insure  the  complete  removal  of  every 
portion  of  it.  Bleeding  vessels  should  be  secured, 
if  possible,  with  the  ligature  ;  or,  if  there  is  much 
difiiculty  in  getting  at  them,  the  actual  cautery 
may  be  used  with  advantage. 

The  writer  has  recently  removed  a  growth  of 
this  kind  from  the  neighbourhood  of  the  anus, 
extending  about  an  inch  within  that  aperture. 
It  was  distinctly  circumscribed,  and  admitted  of 
complete  excision  without  difiiculty  ;  but  deep 
incisions  were  found  necessary,  and  one-half  of 
the  sphincter  required  to  be  taken  away.  When 
the  wound  healed,  the  power  to  retain  the  foBces 
was  found  to  be  but  slightly  interfered  with.  No 
vessels  required  a  ligature. 

In  some  cases  of  cancer,  the  obstruction  is  so 
complete  that  the  life  of  the  patient  is  in  innnc- 
diate  danger,  and  the  question  will  then  arise  as  to 
the  propriety  of  opening  the  bowel  above  the 
obstruction.  Of  late  years  the  operation  of  colo- 
tomy  has  been  practised  somewhat  frequently  iu 
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such  cases,  and  the  success  attending  it  has  been 
considerable.  Mr.  Curling  mentions  six  cases 
operated  on  at  the  London  Hospital,  four  by  him- 
self, one  by  Mr.  Adams,  and  one  by  Mr.  Critchctt, 
with  three  recoveries  and  three  deaths  ;  but  a 
better  avL-iage  than  this  may  be  hoped  for,  as  the 
propriety  of  the  operation  becomes  more  generally 
rec  guis'ed,  and  it  is  undertaken  at  an  earlier 
penod.J  before  the  powers  of  the  patient  have 
become  exhausted. 

But  in  other  cases,  where  the  obstruction  is  not 
complete,  the  pain  produced  by  the  passage  of  the 
faces  over  the  ulcerated  surface  is  sometimes  so 
acute,  that  the  patient  is  glad  to  purchase  relief  at 
anv  cost,  and  will  readily  assent  to  a  proposal  to 
divert  the  contents  of  the  bowels  from  their 
natural  course.  Mr.  Nathaniel  Ward  performed 
lumbar  colotomy  in  a  case  of  this  kind  in  the 
London  Hospital.  The  patient  recovered,  and 
lived  for  eight  months.  His  severe  symptoms 
were  greatly  relieved  by  the  diversion  of  the 
ffecal  matter  through  the  artificial  anus.  A  similar 
case,  in  which  the  patient's  sufferings  were  ex- 
treme, was  operated  on  in  St.  Mary's  Hospital, 
by  the  writer,  but  the  patient,  an  elderly  female, 
whose  powers  were  much  exhausted,  unfortunately 
died  four  days  afterwards  from  peritonitis.  The 
pain,  however,  produced  by  the  cancerous  disease, 
almost  entirely  ceased  from  the  time  of  the  opera- 
tion. Several  cases  of  the  kind  have  been  operated 
on  in  St.  Mark's  Hospital  by  Messrs.  Gowlland 
and  AUingham,  with  satisfactory  results. 

Farther  observations  on  this  subject,  and  a  de- 
scription of  the  operation,  will  be  found  in  the 
article  on  Intestinal  Obstructions.] 

Foreign  Bodies  in  the  Rectum. 

Foreign  bodies  introduced  into  the  rectum  by 
accident  or  design  occasionally  require  to  be  ex- 
tracted, as  clyster  pipes,  bougies,  portions  of  fish 
bone,  or  of  the  bones  of  chickens,  rabbits,  &c. 
This  may  generally  be  accomplished  with  forceps, 
or  the  lithotomy  scoop  guided  on  the  finger.  In 
the  third  volume  of  the  Mtm.  de  I' Acad,  de  Chir. 
M.  Morand  has  given  the  particulars  of  many 
cases  of  this  kind.  In  a  case  for  which  M. 
Mar&hal  was  consulted,  a  pig's  tail  had  been 
introduced  with  the  thick  end  uppermost,  into  the 
rectum  of  a  woman  of  the  town  by  a  medical  stu- 
dent, whom  she  had  offended.  The  tail  had  been 
prepared  for  the  purpose,  the  bristles  being  cut 
short;  the  consequence  was  that  any  attempt  to 
remove  it  gave  rise  to  most  excruciating  pain; 
the  rectum  became  inflamed  ;  and  the  bowels 
obstructed.  Death  must  have  been  the  result,  had 
not  the  surgeon  succeeded,  by  a  clever  yet  simple 
plan,  in  extracting  the  foreign  body.  Having  tied 
a  piece  of  strong  cord  to  the  lower  end  of  it,  he 
introduced  a  tube  over  it,  and  without  pain  or 
difficulty  removed  both  together.  An  anonymous 
writer  extracted  from  a  boy's  rectum  a  wooden 
dragoon  with  his  horse;  a  toy  which  his  play- 
fellows had  great  trouble  to  introduce;  and  he 
had  to  dismount  the  dragoon  before  extraction ; 
that  is,  he  broke  it  with  a  strong  bent  forceps  for 
extracting  polypi.  The  same  author  consider.v 
the  introduction  of  the  finger  into  the  vagina  of 
great  use  as  a  means  of  promoting  the  removal  ol 
some  foreign  bodies  from  the  rectums  of  prostitutes, 
who  are  sometimes  the  victims  of  drunken  brutal- 
ity.  {Bee  Edinb.  Med.  and  S'urj.  Joui  n.  No.  134, 
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p.  279.)  Mr.  Listen  once'  extracted  from'  the 
rectum  half  the  jaw  of  a  rabbit  which  had  been 
swallowed.  Fish  bones,  or  small  spicula  of  large 
ones,  are  apt  to  penetrate  and  pass  into  the  cel- 
lular tissue  in  the  vicinity  of  the  bowel,  where 
they  ma}'  produce  abscess  and  a  fistula  in  ano. 
(See  Liston  on  Practical  Surgery,  p.  356.)  Of 
such  occurrences.  Sir  Benjamin  Brodie  has  met 
with  instances. 

An  instance  is  mentioned  by  Mr.  Mayo,  in 
which  the  rectum  was  torn  by  an  injection  pipe, 
and  death  occasioned  by  the  passage  of  a  pint  of 
water-gruel  through  the  laceration  into  the  ab- 
dominal cavity.  James  R.  Lane. 
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^30  RHEUMATISM. 
_  RESOLUTION.  The  subsidence  of  inflamma- 
tion without  abscess,  ulceration,  mortification,  &c. 
Also  the  dispersion  of  swellings,  indurations,  &c. 

RETENTION    OF   URINE.    See  Uiune, 
Retention  of. 

RETROVEIISIO  UTERI.  A  turning  back- 
ward of  the  womb.    (See  Uterus,  Rbtiioveu- 

SIGN  OF.) 

[RHEUMATISM.  The  Rheumatic  Diathesis. 
Lactic  acid  is  now  regarded  by  some  of  the  most 
eminent  pathologists  as  the  materies  morbi  of  the 
rheumatic  diathesis  and  paroxj'sm.  We  have  the 
authority  of  the  late  Dr.  Prout  and  also  of  Dr. 
Todd  in  favour  of  this  view.  The  former  detected 
large  quantities  in  rheumatic  cases,  especially  in 
the  perspiration,  and  the  latter  refers  to  the  causes 
of  the  disease,mal-assimilation  or  imperfect  primary 
and  secondary  digestion,  combined  with  vicissi- 
tudes of  temperature,  in  support  of  the  theory. 

Lactic  acid  (Cg  Hj  Og  +  H  0),  is  a  constituent 
of  the  juices  of  the  Hesh,  and  believed  to  be  one 
of  the  products  of  the  retrogressive  metamorphosis 
of  the  gelatinous  and  albuminous  materials  in 
every  part  of  the  economy,  which,  in  the  condition 
of  health,  is  oxidated  in  the  blood,  and  excreted  in 
the  form  of  carbonic  acid  gas.  When  procured 
artificially  it  is  a  liquid  extremely  acid  to  the 
taste,  and  so  strong  and  biting  as  to  be  almost  in- 
supportable. It  is  one  of  the  changes  also  through 
which  starch  and  glucose  pass  in  tiieir  conversion 
into  carbonic  acid  and  water.  In  health  no  appre- 
ciable quantity  of  lactic  acid  is  detectable  in  the 
urine,  and  only  a  minute  portion,  if  any,  in  the 
perspiration;  but  in  some  diseased  states  it  escapes 
freely  from  the  skin.  As  it  can  be  readily  formed 
out  of  the  body  from  sugar  made  to  ferment  in 
contact  with  an  animal  substance,  and  as  it  has 
often  been  detected  in  the  primse  vise,  it  is  held  also 
to  be  a  product  of  imperfect  primary  digestion. 

The  skin  is  the  natural  emunctory  of  lactic  acid 
developed  in  excess,  and  therefore  whenever,  from 
food  of  bad  quality,  or  from  too  little  or  too  much 
food,  it  occurs  in  the  alimentary  canal,  and  is  too 
copiously  absorbed  to  admit  of  immediate  oxidation 
in  the  blood,  or  when  it  is  produced  in  excess  from 
nial-assimilation  in  the  secondary  processes,  the  in- 
fluence of  cold  when  brought  to  bear  on  the  skin  by 
checking  perspiration,  must  cause  it  to  accumulate 
as  an  acrimony  in  the  blood,  and  by  the  laws  of  elec- 
tive affinity  to  be  directed  to  particular  structures. 
That  lactic  acid  absorbed  into  the  blood  will  pro- 
duce the  salient  symptoms  of  rheumatism  in  ani- 
mals is  shown  by  Dr.  Richardson's  experiments. 
{On  the  Coagulation  of  the  Blood,  1856,  p.  371, 
el  p.)  The  entire  history  of  rheumatism  indicates 
that  the  general  nutrition  of  the  body  is  disturbed 
by  a  morbific  material  in  the  blood  ;  and  the 
long  continuance  of  agencies  that  disturb  the 
digestion,  and  of  those  that  produce  defective 
cutaneous  secretion,  which  at  the  same  time  are 
conducive  to  a  defective  metamorphosis  of  lactic 
acid  in  the  blood  and  prevent  its  excretion  by  the 
skin,  are  the  agencies  directly  concerned  in  the 
production  of  rheumatism. 

As  bearing  upon  surgery,  the  rheumatic  dia- 
thesis— in  other  words,  according  to  the  theory  be- 
fore us,  a  lactic  acid  condition  of  the  blood — occurs 
most  commonly  in  children,  and  persons  under  the 
age  of  thirty,  and  is-  characterised  by  :  a  liability 
t"  a  febrile  state  variously  developed  and  indicated 
a  quick  pulse,  and  occasional  exacerbations, 


with  heat  of  skin  and  more  or  less  profuse  perspi- 
rations having  a  sour  odour.  Lactic  acid  may  in 
all  cases  be  detected  in  the  urine.  {Day^s  Physiol, 
Chum.,  p.  20.)  Pains,  often  of  a  migratory  cha- 
racter, occur  in  the  joints,  not  always  occasioning 
swellings  or  enlargements,  but  for  the  most  part 
severe  and  obstinate,  impeding  motion,  and  of 
frequent  recurrence.  There  are  pains  also  in  the 
muscles  or  in  the  course  of  the  tissues  of  the  limbs, 
not  stationary,  but  now  affecting  one  joint  or  limb 
and  then  another;  or  there  may  be  attacks  of 
"chronic  rheumatism,"  the  shoulders,  elbows,  or 
knees  being  singly  or  simultaneously  affected,  or 
pains  chiefly  felt  in  the  loins  and  shoulders  up- 
wards (lumbago),  or  in  the  hip  shooting  from  the 
thigh  (sciatica),  or  in  the  chest.  After  a  time  the 
joints  attacked  swell,  and  fluid  is  efi"used  into  their 
cavities,  causing  fluctuation;  or  what  is  designated 
a  "  rheumatic  white  swelling"  may  occur,  consisting 
of  a  tense  prominent  often  colourless  swelling, 
chiefly  of  the  larger  joints,  with  slow  and  deeply- 
seated  inflammation,  and  severe  and  diffused  pain 
originating  and  chiefly  seated  in  the  cartilages  and 
ligaments.  The  subjects  of  this  condition  of  the 
blood  are  often  also  aucemic  and  cachectic,  with  a 
tendency  to  emaciation,  their  countenances  pale,  or 
of  a  greenish  or  yellowish  hue,  the  red  corpuscles 
being  deficient  ;  and  there  is  want  of  appetite, 
some  thirst,  indisposition  to  exertion,  and  keen 
sensitiveness  to  vicissitudes  of  temperature.  To 
this  general  or  chronic  state  must  be  added  a 
liability  to  attacks  of  rheumatic  fever  or  acute 
rheumatism,  an  irritative  fever  of  a  specific  cha- 
racter, from  an  acrimony  or  special  stimulant  in 
the  blood,  producing  a  state  of  hyperinosis  ;  its 
prominent  symptoms  being  a  quick,  bounding 
pulse,  increased  beat,  copious  clammj'  perspira- 
tions, and  a  large  deposit  of  litliates  in  the  urine. 
This  fever  may  precede  or  supervene  upon  any  of  the 
local  affections  described,  hut  whether  so  or  not, 
it  is  usually  but  not  always  attended  with  a  local 
affection,  consisting  of  inflammation,  with  severe 
pain,  chiefly  of  the  fibrous  tissues  in  the  neigh- 
bourhood of  the  larger  joints,  often  with  extensive 
effusion,  and  wandering  from  one  joint  to  another. 
During  an  attack  of  this  fever,  the  pericranium, 
the  dura  mater,  the  pericardium,  the  endocardium, 
and  sometimes  the  pleura,  the  diaphragm,  and  the 
fibrous  tissues  of  the  eye,  are  liable  to  suffer. 

When  the  progress  of  the  metamorphosis  of  the 
gelatinous  and  albuminous  tissues  is  arrested  at 
the  stage  of  lactic  acid,  the  lactic  acid  may  act  as 
an  acrimony  in  the  tissues  themselves  and  produce 
irritation,  with  pain,  as  in  those  chronic  swellings 
around  joints  which  are  so  often  met  with  in  rheu- 
matic subjects.  When  the  arrest  takes  place  in  the 
blood,  or  the  acid  is  absorbed,  either  in  excess  from 
the  tissues  or  from  the  alimentar}'  canal,  the  acid 
becomes  saturated  b)'  the  alkalies  of  the  blood,  and 
would  destroy  the  alkalinity  of  the  liquor  sanguinis 
very  rapidly  if  the  lactates  were  not  equally  ra- 
pidly converted  into  carbonates  or  quickly  reuioved. 
Hence,  the  oxidising  powers  of  the  blood  depend- 
ing upon  its  alkalinity,  the  lactic  acid  has  a  direct 
tendency  to  deteriorate  that  power,  and  not  only 
the  series  of  transpositions  to  which  the  lactic  acid 
belongs,  but  the  series  which  leads  up  to  the  forma- 
tion of  urea  from  tlie  nitrogenous  tissues  is  inter- 
rupted, and  in  the  rheumatic  paroxysms  we  have 
lithate  of  soda  and  even  lithic  acid  as  deposits. 
These  remarks  are  applicable  to  the  formation  of 


,  ;  i,-!'  organic  acids,  as  the  oxalic,  formic,  and  butyric 
Is,  which  transude  into  the  blood,  or  occur  there 
;i   the  result  of  defective  oxygenation. 

I'lie  foundation  of  the  lactic  acid  or  rheumatic 
,  ithesis  is  often  laid  in  dietetic  errors,  more  espe- 
ci.iUy  as  respects  the  staminal  principles  of  food 
necessary  for  the  nourishment  of  the  body,  for  the 
due  oxidation  of  the  materials  in  the  blood  and 
tissues,  and  for  the  maintenance  of  animal  heat. 
Too  frequently  no  attention  is  paid  to  the  propor- 
tions of  food  derived  from  the  four  great  groups 
which  furnish  these  principles — the  protein  bodies, 
the  fats,  the  carbo-hydrates,  and  the  mineral  sub- 
stances, either  actually  or  relatively  to  the  age,  sex, 
temperament  and  habits  of  the  individual.  The 
moment  an  infant  is  deprived  of  the  mixture  fur- 
nished by  nature  in  the  breast-milk,  which  too 
often  occurs  prematurely,  all  is  apt  to  be  left  to 
chance.  Some  children  are  fed  upon  a  great  excess 
oi'  animal  food.  Others  are  allowed  to  exclude  or 
are  debarred  from  fat  and  all  oleaginous  matters. 
Attempts  are  sometimes  made  to  nourish  a  child 
wholly,  or  nearly  so,  on  amylaceous  matter,  with 
or  without  sugar.  Dietaries  are  often  defective  in 
.  the  essential  saline  and  mineral  constituents  of  the 
.  blood  and  of  the  animal  tissues.  These  errors 
most  frequently  become  habitual.  Many  of  them 
:  tend  to  the  development  of  an  excess  of  lactic 
acid  in  the  alimentary  canal  or  in  the  blood,  and 
;  produce  a  disturbance  or  arrest  of  the  metamor- 
:  phosis  of  matter,  whereby  substances  which,  on  a 
.  due  regulation  of  diet  and  exercise,  would  pass  out 
,  of  the  system  as  urea,  carbonic  acid  and  water, 
occur  not  only  as  lactic  acid  but  in  the  form  of 
'  lithic  acid  and  its  compounds,  formic  acid,  oxalic 
acid,  and  other  acrimonious  and  poisonous  sub- 
stances. There  can  be  no  question  that  a  pre- 
disposition to  the  lactic  acid  diathesis  is  often 
hereditarj-,  nor  that  it  is  also  frequently  produced 
by  errors  of  diet  and  exercise,  taking  their  rise  in 
infancy;  hence  the  frequency  of  mal-nutrition  and 
the  rheumiitic  affections  which  result  from  it,  many 
of  which  become  surgical  diseases,  in  children  and 
young  persons. 

Rheumatism  in  its  various  forms  and  grades 
demands  the  attention  of  the  surgeon,  inasmuch  as 
it  gives  rise  to  various  affections  of  the  joints  and 
limbs  which  induce  rigidity  or  lameness.  From 
this  cause  there  may  be  thickening  and  permanent 
enlargement  of  the  structures  forming  and  surround- 
ing the  joints,  as  of  the  periosteum  at  the  articular 
ends  of  the  bones,  the  tendons  of  the  muscles  in- 
serted into  them,  and  the  subsynovial  membrane. 
After  a  time,  the  cartilages  and  bones  alter  in 
shape  and  become  enlarged,  the  ligaments  become 
stretched,  a  mechanical  impediment  to  motion  is 
produced,and  the  joints  are  severely  disabled,  result- 
ing in  a  gradual  absi.rption  of  the  cartilages.  There 
is  at  first  chronic  effusion,  but  subsequently  the 
synovia  becomes  absorbed  and  the  capsularligament 
thickened.  Suppuration  or  ulceration  of  the  car- 
tilages occurs  very  seldom,  but  the  inter-articular 
cartilages  of  the  knee-joint,  of  the  wrist,  and  of 
the  lower  jaw  have  been  absorbed  {Gurrod),  and 
the  iigamentum  teres  of  the  hip  and  tendon  of  the 
biceps  destroyed  and  even  removed.  In  prolonged 
cases,  the  synovial  membrane  sometimes  droops 
into  tlie  articular  cavity,  and  as  remarked  hy  Dr. 
Fuller,  arising  probably  from  some  alteration  of 
this  kind,  a  dense  ligamentous  substance  is  soon 
inteipo.scd  between  tlic  articulating  surfaces;  or 
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small  irregularly-shaped  cartilaginous  or  bony 
bodies,  sometimes  vascular,  are  found,  either  loose 
within  the  joint,  or  attached  to  it  by  pedicles 
formed  of  thickened  synovial  membrane  ;  the 
denuded  surface  of  the  bones  rendered  smooth  by 
attrition,  become  white,  glistening,  and  ivory-like 
in  appearance  {"Jrthrilc  C/ironique Seche"  Elmnia- 
tiun);  there  is  also,  in  some  instances,  a  pulverated 
deposit  of  lithate  of  soda,  occasionally  containing 
also  lithate  of  potassa,  ammonia  and  lime.  To 
these  consequences  of  the  malnutrition  resulting 
from  long-continued  prevalence  of  a  lactic  acid  con- 
dition of  the  blood,  may  be  added  the  more  definite 
hip-joint  disease,  or  morbus  coxai  ienilis,  or  nodo' 
shies,  sometimes  affecting  all  the  larger  joints, 
which  become  semi-flexed  and  almost  aiikylosed, 
rendering  the  patient  a  cripple;  and  occasionally 
affections  of  the  skin  occur,  of  the  testes,  of  the 
periosteum,  and  of  the  aponeuroses  generally.  (See 
art.  Joints,  Diseases  OF.) 

Lactic  acid  is  also  associated  with  some  cuta- 
neous eruptions.  Without  giving  in  his  adhesion 
to  the  lactic  acid  theory  of  rheumatism,  Dr. 
Begbie  pointed  out  in  1050,  the  connection  of 
Erythema  Nodosum  with  the  rheumatic  diathesis. 
{Conlrib.  toPract.  Med.,hy  J.  Begbie,M.D.  1 862.) 

The  close  analogy  subsisting  between  gout  and 
rheumatism,  and  the  intimate  association  of  their 
symptoms  in  many  cases,  has  led  some  pathologists 
to  refer  both  to  the  morbid  effect  of  the  retention 
of  urinary  constituents  in  the  blood.  (See  arts. 
Uric  Acid;  Uraemia.)  Dr.  Hughes  Bennett 
[Clinical.  Lectures  on  the  Pritic.  S[  Prac.  of  Med.), 
Dr.  Copland,  and  others,  consider  uric  acid  the 
materies  morbi  of  rheumatism  as  well  as  of  gout. 
In  the  one  case  its  excess  is  supposed  to  be  derived 
from  the  primary,  and  in  the  other  from  the  secon- 
dary digestive  processes.  In  both  diseases  an  arrest 
of  the  metamorphosis  of  organic  matter  and  defec- 
tive secretion  are  admitted  to  occur.  There  are  nu- 
merous cases  in  surgical  practice  presenting  a  com- 
bination of  the  characteristics  of  rheumatism  and 
gout,  very  generally  denominated  "  Rheumatic 
Gout,"  a  term  which  has  been  greatly  objected  to 
by  many  pathologists.  Such  a  connection  or  fusion 
of  the  two  diseases  as  the  term  implies  was  not 
recognised  by  the  older  practitioners,  and  is  denied 
by  many  moderns,  but  chemical  pathology  tends 
to  establish  and  explain  such  a  connection.  Recent 
chemistry  seems  to  say  that  pure  uncomplicated 
rheumatism  is  never  associated  with  lithate  of  soda 
deposit  or  chalk  stones,  and  Dr.  Garrod  never  found 
an  excess  of  lithic  acid  in  the  blood  in  rheumatic 
affections,  although  this  is  a  constant  occurrence  in 
gout.  Nevertheless,  when  fever  occurs  in  a  rheu- 
matic subject,  it  is  accompanied  with  a  great  excess 
of  lithates  in  the  urine  ;  and  cases  of  rheumatic 
gout,  not  resembling  either  disease  as  a  whole,  but 
partaking  of  the  nature  of  both,  are  explained  by 
Dr.  Front  and  others  by  the  fact  of  the  concurrent 
action  of  lactic  and  lithic  acids  in  the  system. 

This  constitutional  diathesis  is  important  to  the 
surgeon  also,  inasmuch  as  it  occurs  as  a  complica- 
tion in  those  scrofulous  affections  so  frequently 
coming  under  surgical  treatment,  both  in  hospital 
and  private  practice;  and  it  is  often  attended  with 
disease  of  the  heart.  Dr.  Todd  remarks — "  I  have 
now  so  frequently  met  with  instances  of  diseased 
heart  in  young  persons,  not  traceable  to  an  actual 
paroxysm  of  rheumatic  fever,  but,  nevertheless, 
sliowing  evident  niaiks  of  a  rheumatic  diathesis, 
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^vhich  had  existed  for  "a  longer  or  shorter  time, 
th<at  I  cannot  but  regard  this  state  of  constitution 
as  a  fertile  source  of  tiiose  cardiac  diseases  whicli 
are  met  with  in  early  life."  (Lib.  cit.  p.  111.) 
Ihe  pericardium,  the  endocardium,  or  the  valves 
may  be  affected  and  tlie  cardiac  inflammation  date 
Its  origin  from  the  same  period,  and  be  produced  by 
the  same  cause  as  the  other  local  affections.  These 
affections  of  tlie  heart,  although  most  frequently 
the  results  of  attacks  of  acute  rheumatic  fever,  are 
nevertheless  met  with  in  rheumatic  subjects  who 
have  not  previously  experienced  an  acute  attack. 
(See  Fuller,  lib.  cit.) 

In  surgical  practice  care  is  required  also  that  an 
attack  of  rheumatic  fever  be  not  confounded  with 
pj-aemia,  glanders,  and  some  other  diseases.  The 
early  symptoms  of  glanders  consist  of  pains  and 
swellings  of  the  joints  and  copious  foetid  perspira- 
tions.    Cases  of  puerperal  fever  with  purulent 
affection  of  the  joints,  and  of  pyaemia  occurring 
under  various  circumstances,  have  been  mistaken 
for  rheumatism.     Puerperal  disease,  assuming  a 
typhoid  type,  with  swellings  of  the  large  joints 
and  destruction  of  the  cartilages,  particularly  when 
unattended  with  pain  or  tenderness  at  the  lower 
part  of  the  abdomen,  has  a  strict  resemblance  to 
rheumatic  fever.     Rheumatic  affections  generally 
have  also,  as  already  intimated,  to  be  distinguished 
from  gout,  or,  in  mixed  cases,  the  effects  of  the 
lactic  acid  from  those  of  the  lithic  acid  acrimony. 
The  history  of  the  case,  the  age,  the  sex,  the  con- 
stitution, and  the  habits  of  the  patient,  aid  in  the 
diagnosis.    Gout  shows  a  disposition  to  an  elective 
affinity  for  the  materies  morbi  in  one  particular 
spot,  whereas  the  malnutrition  in  rheumatism 
locates  itself  more  generally;  in  the  former  disease 
the  larger  joints  are  most  frequently  affected;  in 
the  latter  the  small  joints  of  the  lower  extremi- 
ties ;  in  the  former,  also,  there  is  an  absence  of 
any  excess  of  lithic  acid  in  the  blood  or  any  de- 
posit of  lithate  of  soda,  two  circumstances  which 
characterise  the  latter.   (See  arts.  Pyemia;  Uric 
Acid  Diathesis;  Uremia.) 

27(6  treatment  of  the  lactic  acid  condition  or 
tendency  in  the  blood  requires  the  strictest  atten- 
tion to  diet  and  regimen  for  a  very  long  period. 
Dr.  Todd  remarks — "  It  cannot  be  expected  that  a 
state  of  system  which  has  perhaps  been  inherited, 
or  which  has  been  the  result  of  a  morbid  element 
slowly  and  gradually  from  an  early  period  mingling 
itself  with  the  elements  of  nutrition,  in  the  molecu- 
lar changes  of  the  frame  .    .    .can  be  removed 
in  a  short  time.    Years  are  required  to  remove  or 
to  diminish  the  strumous  diathesis;  the  rheumatic 
constitution  cannot  be  expected  to  change  in  a 
much  shorter  time."  The  indications  are: — 1,  To 
avoid  all  articles  of  food  which  favour  the  develop- 
ment of  lactic  acid.    Sugar  and  beer  should  be 
proscribed,  the  less  oxygenised  acids  avoided  as 
much  as  possible,  butter  and  milk  taken  sparingly. 
Independently  of  any  tendency  these  substances 
have  to  transpose  into  lactic  acid  in  the  alimentary 
canal,  they  all  absorb  the  ox3-gen  of  the  blood,  and 
render  it  less  efficient  in  the  oxygenation  of  the 
products  of  secondary  assimilation,  whether  of  the 
lactic  acid  or  lithic  acid  series.     Light  animal, 
cereal,  and  farinaceous  diet  is  to  be  preferred;  and 
if  stimulants  be  necessary,  the  purest  spirit  di'luted 
and  without  sugar,  or  the  lightest  and  driest  wines, 
i^ydenham  remarked — "  With  young  persons,  and 
those  who  have  not  over  indulged  in  wine,  rheu- 
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matism  may  be  dispelled  simply  by  spare  and  very 
cooling  diet,  provided  that  it  be  moderately  nourish- 
mg."  In  an  attack  of  acute  rheumatism  which,  as  al- 
ready stated,so  often  supervenes  upon  the  lactic  acid 
condition  of  the  blood,  according  to  the  same  autho- 
rity, a  system  of  diet  constitutes  an  essential  part 
of  the  cure:—"  Let  the  patient  live  on  nothing  but 
whey  for  four  days,  afterwards  taking,  besides  the 
whey,  some  fine  wheaten  bread  once  a  day  as  his 
dinner,  until  he  is  thoroughly  convalescent.  During 
w\  ^^^^  allowed  a  little  bread  at  supper 
VVhen  the  symptoms  are  giving  way,  he  may  take 
a  little  tender  chicken  boiled,  or  some  similar  diges- 
tible food.  Every  third  day,  however,  he  must  be 
limited  to  the  whey  alone, and  this  until  his  strength 
has  wholly  returned."  In  the  present  day,  active 
depletion  being  so  much  objected  to,  a  strict  diet  is 
all  the  more  necessary  to  prevent  permanently  inju- 
rious or  fatal  consequences  in  many  of  the  violent 
commotions  of  the  blood  which  depend  upon  specific 
acrimonies. 

In  rheumatic  dietetics  there  is  another  important 
principle  not  to  be  overlooked,  particularly  when 
we  have  to  deal  with  a  constitutional  vice  of  young 
people.  A  just  admixture  of  thestaniinal  principles 
of  nutrition  is  necessary,  taking  care  not  only  that 
the  diet  as  a  whole  is  devoid  of  any  excess  of  those 
materials  which  are  most  prone  to  run  into  the  lactic 
acid  formation,  and  that  it  contains  all  that  is  essen- 
tial to  growth  and  nutrition,  but  also  that  there  is 
a  proper  admixture  of  such  materials  at  each  meal. 
The  digestion  of  protein  substances  being  promoted 
by  the  admixture  of  hydrocarbons,  and  the  diges- 
tion of  the  hydrocarbons  by  the  admixture  of  olea- 
ginous matter,  and  saline  and  mineral  substances 
being  essential  to  the  digestion  of  the  whole;  the 
lactic  acid  tendency  is  to  be  counteracted  by  an 
admixture  of  these  at  each  principal  meal  in  quan- 
tities and  proportions  such  as  is  suited  to  the  age, 
the  state  of  development,  the  temperament  and  tlie 
habits  of  the  individual. 

2.  In  this  diathesis  all  external  agencies  which 
have  a  tendency  to  prevent  the  excretion  of  lactic 
acid  by  tlie  skin  should  be  avoided,  and  those  re- 
sorted to  which  promote  the  healthy  functions  of  this 
organ.  Undue  exposure  to  cold  and  draught,  espe- 
cially when  the  body,  or  any  particular  part  of  it,  is 
rapidly  cooling  from  perspiration,  is  dangerous  ;  and 
warm  clothing,  exercise,  friction,  warm  bathing,  the  j 
vapour  and  the  hot  air  bath,  are  indicated.  The 
Roman  bath  has  undoubtedly  the  power  of  very 
materially  aiding  the  evacuation  of  lactic  acid 
from  the  system,  and  together  with  these  remedies, 
which  prevent  the  excessive  formation  of  the  acid 
and  promote  its  oxidation,  is  one  of  the  most  effi- 
cient of  our  remedies.  Where  painful  local  affec- 
tions set  in,  anodyne  sudorifics,  and  particularly 
Dover's  powder,  should  be  employed. 

3.  To  promote  the  digestion  of  food  and  coun- 
ter.ict  the  effects  of  indigestion,  by  sustaining  the 
alvine  discharges,  administering  al:eratives  to  coun- 
teract the  tendency  to  form  lactic  acid  in  llie 
stomach,  and  tonics,  particularly  iron  and  quinine, 
to  give  increased  power  to  this  organ, 

4.  To  promote  the  oxidation  of  lactic  acid,  lithic 
acid,  and  every  effete  substance  in  the  blood,  by 
exercise  where  it  can  be  taken,  by  the  respiration 
of  a  pure  air,  and  by  special  remedies  having  that 
tendency.  The  lactic  acid  is  believed,  like  vege- 
table acids,  to  require  combination  with  an  alkali 
before  it  can  be  oxidised,  Iicnec  the  further  use  of 
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aikiilies.  The  lactates  of  potassa  and  soda  are 
ri  Milily  <icted  on  by  oxygen  and  converted  into 


c.irbonntes.  By  the  use  of  alkiilies  tlie  excess  of 
l.ictic  acid  may  be  neutralised  in  the  blood  and 
the  secretion  of  urine  promoted.  On  the  other 
liaud,  even  lemon  juice  has  been  found  by 
experience  to  be  remedial  ;  and  by  its  use 
the  acidity  of  the  urine  is  not  increased,  the 
citric  acid  being  decomposed  in  the  blood.  As 
a  highly  oxidised  acid,  containing  more  oxygen 
than  protein  or  lactic  acid,  Mr.  Headland  suggests 
that  it  may  carry  oxygen  to  the  lactic  acid,  and  "so 
help  it  on  towards  its  ti-ansposition  into  carbonic 
acid,"  Nitro- hydrochloric  acid  and  nitrate  of 
potassa  have  also  been  found  to  be  useful  remedies, 
acting  also  probably  as  oxidising  agents.  The 
iodide  of  potassium,  which  has  been  extensively 
employed,  has  probably  a  double  action,  promoting 
the  absorption  of  the  acid  from  the  affected 
tissues,  and  thereby  diminishing  the  acrimony  of 
the  parenchymatous  fluids,  and  also  the  pain,  and 
promoting  the  oxidation  of  the  fluid  after  its  en- 
trance into  the  blood. 

5.  To  tbese  indications  may  be  added  : — • 
To  secure  the  elimination  of  such  portions  of 
the  acid  as  are  not  transposed  into  caibonic 
acid,  the  most  favourable  channels  for  which  are 
tile  skin,  the  kidneys,  and  the  bowels.  The 
irritative  nature  of  the  rheumatic  matter,  be  it 
the  lactic  or  the  lithic  acid  or  any  other  acri- 
mony, renders  rheumatic  patients  in  general  very 
tolerant  of  opium;  and  where  painful  local  affec- 
tions exist,  the  fourth  indication  arises  to  mitigate 
these,  and  the  attections  of  the  joints  or  of  the 
heart,  which  so  frequently  supervene,  by  the  use 
of  opiates,  either  alone  or  in  conjunction  with 
other  remedies. 

The  surgeon  is  frequently  consult>^d  for  these 
local  affections  of  joints  already  referred  to,  con- 
sisting of  a  spurious  hypertrophy  of  the  surround- 
ing tissues,  effusions,  impeded  motion,  and  more 
or  less  of  pain.    These  may  progress  to  stiffness 
and  absolute  lameness;  the  patient  complains  little 
or  not  at  all  of  any  constitutional  affection,  al- 
though on  investigation  an  unmistakable  rheu- 
matic condition  exists,  and  the  local  malnutrition 
belongs,  manifestly,  to  an  acrimony  developed  in 
the  part  or  conveyed  to  it  by  the  blood.    In  such 
eases  local  treatment  alone  has  ever  been  found 
inefficient,  and,  indeed,  a  large  proportion  proceed 
1  from  bad  to  worse  without  deriving  any  benefit  from 
I  remedies.    In  addition  to  local  alkaline,  or  other- 
wise medicated,  baths,  or  the  shower  bath,  a  strict 
I  code  of  regimen,  medicine,  and  dietetics  requires 
I  to  be  laid  down.    The  object  here  is,  as  in  other 
•  rheumatic  affections,  to  correct  the  malnutrition  by 
avoiding  the  introduction  of  acid  acrimony  into 
■  the  blood,  and  to  promote  the  metamorphosis  of 
effete  matter. 

These  are  the  principal  indications  in  the  treat- 
I  ment  of  the  rheumatic  or  lactic  acid  condition  of 
:  the  system,  with  which  so  many  surgical  cases  are 
complicated.  For  a  full  statement  of  the  treat- 
ment of  rheumatism,  acute  and  chronic,  and  of  the 
diseases  of  the  heart,  brain,  uterus,  and  other 
organs,  arising  from  it,  medical  writers  must  be 
consulted.]  Henry  AncelL 

[Bibliography.— For  an  account  of  the  Lactic 
'Acid,  and  Rlieumntisrn  as  depending  upon  its  deve- 
lopment in  the  animal  economy,  consult  -.—Dr.  li  1). 
ToUd,  Practical  Remarks  on  Gout,  Rbcutnatic  Fever, 
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Ihe  Cause  of  the  Coagulation  of  the  Blood,  1858, 
Ur.  h.  E.Dai/  Chemistry  in  its  relations  to  Physio- 
ogy  and  Medicine,  1800.  Di:  F.  W.  Headland,  On 
the  Action  of  Medicines  in  the  System,  1859  Dr 
Morland,  On  the  IVIorbid  Effects  of  the  Retention  iii 
the  Blood  of  the  Urinary  Secretions,  American 
Journal  of  the  Med.  Science,  April  and  July,  1861. 
A  resumd  of  the  subject.] 

RICKETS.  (Rachitis.')  The  latter  term  was 
adopted  by  Glisson  as  a  derivation  from  the  Gre.^k 
^axis  (spine),  because  the  disease  was  once  sup- 
posed to  originate  in  the  vertebral  column.  Rickets 
was  a  word  by  which  the  complaint  was  com- 
monly known  in  England  even  before  his  time. 
(See  David  Whistler,  Dissert,  de  Morljo.  Puerili. 
Anglor.  dioto.  "  The  Rickets,''  Lugd.  Bat.  1 645.) 
This  tract,  which  preceded  Glisson's  work,  is  stated 
by  Dr.  Cumin  to  be  now  exceedingly  rare  :  a  copy 
of  it  is  preserved,  however,  in  the  Bodleian  library. 
The  disease  is  mostly  met  with  in  young  children ; 
seldom  in  adults.  Morand,  however  {Acad,  des 
Sciences,  1753),  mentions  an  instance,  in  which 
an  adult  became  affected.  Dr.  Cumin  even  divides 
the  disease  into  two  species;  1st,  softening  of  the 
bones  of  children,  or  common  rickets  ;  2nd,  that  of 
adults,  or  mollities  ossium;  and  to  the  disorder  in 
this  more  extensive  sense,  he  conceives  that  the 
term  osileomrtfa/ati  might  be  properly  applied.  (See 
Cyclop.  ofPract.  Medicine,  art.  Rickets.) 

[Rickets  and  mollities  ossium  were  long  consi- 
dered to  be  varieties  of  the  same  disease,  and  were 
described  as  such  by  Portal,  Duvernaj',  Boyer, 
Richerand  and  others  :  in  later  times  Beylard 
(Thisesur  le  Rachitisme,  Paris,  I8S2),  and  Gerdy 
(Maladies  des  organes  du  mouvement, 18 j5)ha.ye 
supported  this  view,  and  described  mollities  ossium 
as  rickets  in  the  adult.  Costello  also,  in  his  Ct/clo- 
pcedia  0/ Practical  Surgery,  has  placed  the  two  dis- 
eases under  the  head  of  rickets.  Levacher  was 
the  first  to  distinguish  these  two  affections  (Trctiiz 
du  Rachitis,  Paris,  1772),  and  most  modern  pa- 
thologists regard  them  as  totally  distinct  diseases. 

Mollities  ossium  and  rickets  present  many  es- 
sential points  of  difference:  thus  the  latter  is  a 
painless  disease,  not  usually  fatal,  nearly  always 
met  with  in  young  children,  and  arrests  the  growth 
of  the  bones;  it  generally  attacks  the  extremities, 
having  preference  for  the  lower  limbs,  the  bones 
are  softened,  and  bend  in  the  direction  of  their 
normal  curves,  their  articular  ends  become  en- 
larged, and  the  shaft  itself  often  thickened.  The 
tissue  of  the  bone  is  altered,  not  destroyed;  both 
sexes  are  equally  liable  to  it;  and  the  muscles, 
which  at  first  waste  and  lose  their  power,  recover 
their  action  as  the  disease  gets  better.  Mollities 
ossium,  on  the  contrarj',  is  a  most  painful  affection 
and  nearly  always  proves  fatal;  it  is  invariably 
found  in  persons  past  the  age  of  puberty,  and 
mostly  when  the  bones  are  fully  developed;  the 
bones  of  the  trunk  are  involved  as  frequently  as 
those  of  the  extremities,  and  when  the  latter  are 
the  seat  of  this  disease,  they  yield,  not  in  the 
course  of  their  natural  curves,  as  in  rickets,  but  in 
any  direction;  the  shaft  of  a  long  bone  is  more 
usually  attacked  than  its  articular  ends,  its  struc- 
ture being  completely  destroyed  and  replaced  by 
an  abnormal  material;  females  are  much  more  sub- 
ject to  mollities  ossium  than  males,  and  it  has  ge- 
nerally been  met  with  in  them  after  repeated 
pregnancies,] 

Rickets  may  even  take  place  in  the  fajtus  in 
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iitero;  Pinel  has  given  a  description  of  the  skeleton 
of  a  ricl<ct3'  fetus.  I'lirthcr  illustrations  of  the 
same  fact  may  be  found  in  the  writings  of  Borde- 
nave,  Soemmerring,  Otto,  Sartorius,  and  Lodt-r. 
{Fourcroy^s  Journal.)  Many  specimens  may  also 
be  seen  in  our  Pathological  Museums. 

[According  to  Gerdy,  intra-uterine  rickets  may 
occur  from  some  mishap  to  the  mother  during 
pregnancy,  such  as  a  blow  or  a  fall,  or  from  extreme 
misery,  whether  mental  or  bodily.  Jenner,  in  his 
Lectures  on  Rickets  {Med.  Times  Mid  Gaz.  1860, 
7ol.  i.  p.  415),  states,  however,  that  he  has  never 
met  with  a  case  of  congenital  rickets.] 

The  most  common  period  for  the  commence- 
ment of  this  disease  is  in  children  between  the 
{iges  of  seven  or  eight  months  and  two  years, 
and  it  rarely  begins  before  the  child  first  at- 
tempts to  walk.  Mr.  Wilson  observes,  that  its 
origin  has  frequently  been  imputed  to  the  effects 
of  dentition;  but  he  adds,  that  he  has  often 
known  it  make  its  appearance  after  this  time, 
and  that  it  not  unfrequently  attacks  the  spine 
a  little  while  before  puberty,  and  may  do  so  even 
later.  {On  the  Structure  and  Physiology  of  the 
Skeleton,  &ic.  p.  162.) 

[It  very  rarely  commences  though  after  the  pe- 
riod of  the  second  dentition.] 

The  disease  seems  to  consist  of  a  virant  of  due 
firmness  in  the  bones,  in  consequence  of  a  defi- 
ciency in  the  phosphate  of  lime  in  their  structure. 

[Bostock  states  that  he  found  the  earthy  salts 
present  in  rickety  bone  in  the  proportion  of  i  only, 
instead  of  which  is  the  usual  amount  in  the 
healthy  state.  {Mvd.  Cldr.  Trans,  vol.  iv.)  Bec- 
querel  met  with  great  variation  in  the  several  spe- 
cimens which  he  examined;  in  some  he  found  -J,  in 
others  \,  and  in  others,  again,  as  little  as  i  of  the 
phosphate  of  lime.  {Traite  des  Maladies  des  En- 
fanis,  1842.)] 

The  causes  of  the  affection  are  involved  in  great 
obscurity. 

[It  has  been  attempted  to  show  that  rickets  has 
its  origin  in  various  diseases;  thus,  syphilis,  cancer, 
scrofula,  tubercle,  scurvy,  rheumatism,  cretinism, 
fevers,  visceral  diseases,  &c.,  have  each  been 
charged  with  causing  it.  Beylard(Op.  cit.  p.  27) 
states  that  it  is  sometimes  hereditary,  but  Jenner 
disputes  this.] 

Rickety  subjects  are  often  at  the  same  time 
scrofulous;  and  this  is,  probably,  the  only  reason 
for  scrofula  being  accounted  a  cause  of  the  other 
affection. 

[Stanley  denies  that  scrofula  and  rickets  are 
often  associated  {On  Diseases  of  the  Bones,  p.  229) ; 
but  their  frequent  coincidence  is  admitted  by  most 
other  observers.  The  occurrence  of  tubercle  with 
this  disease,  though  occasional,  is  not  common. 
(Rufz,  Recherches  sur  le  Rachitisme  chez  les  Enfans, 
Gaz.  il/er/.  March  l^M.—RoMtansky,  Path.  Anat. 
vol.  iii.  p.  174.  Syd.  Soc,  translated  by  Moore.) 
Jenner  states  that  rickets  is  absolutely  unfavour- 
able to  the  development  of  tubercle.  {Op.  cit.  p. 
260.)  Rickets  appears  to  be  the  result  of  a  de- 
ranged or  imperfect  nutrition,  and  therefore  impro- 
per food,  poverty,  damp,  cold,  bad  ventilation,  in 
short,  defective  hygienic  influences,  conduce  to  the 
disease,  so  that  it  is  much  more  common  in  large 
towns  than  in  the  country,  and  in  the  children  of  the 
poor  than  in  those  of  the  rich;  for  the  same  reason 
it  not  unfrequently  accompanies  or  follows  a  diffi- 
cult dentition  in  weakly  children.    Stanley  (O;^. 
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cit.  p.  218)  considers  tliat  the  disease  is  caused  by 
a  deficiency  in  the  inorganic  constituent  of  a  bone, 
whilst  its  animal  ingredient  is  in  excess.  Accord- 
ing to  Simon,  a  rickety  bone  is  so  altered  in  its 
composition,  that  neither  gelatine  nor  chondrine  can 
be  obtained  from  it  by  boiling.  {Simon''s  Animal 
Chemistry,  translated  by  Day,  Syd.  Soc.)  Jennei 
regards  rickets  as  a  general  or  diathetic  disease, 
exclusively  limited  to  children,  and  by  far  the  most 
common  and  fatal  of  all  the  diatheses  to  which 
childhood  is  lialjle;  it  is  rarely  associated  with 
other  diseases  of  this  class,  and  as  a  rule  the 
youngest  children  in  a  family  are  the  subjects  of 
it,  whilst  the  firstborn  are  healthy.  It  manifests 
itself  by  its  eifects  upon  the  bones,  but  it  "is  no 
more  a  disease  of  the  bones  than  is  typhoid  fever 
a  disease  of  the  intestines."  The  morbid  condi- 
tion consists  in  an  excessive  formation  of  the 
structures  which  precede  or  form  the  nidus  for 
ossification,  whilst  there  is  a  retardation  or  incom- 
plete performance  of  the  ossifj-ing  process,  and  a 
decrease  in  the  amount  of  the  earthy  salts  whereby 
softening  of  the  bone  takes  place.  {Op.  cit.  pp. 
260-1.) 

According  to  Gerdy,  rickets  is  an  inflammatory 
lesion,  although  not  purely  so,  being  complicated 
bj'  a  special  form  of  osseous  degeneration  which 
produces  its  own  peculiar  effects.  He  proposes 
to  call  the  disease  Rachitic  Osteitis;  and  from  a 
comparison  of  its  sj'mptoms  with  those  of  scrofulous 
caries,  he  is  of  opinion  that  the  two  affections  are 
not  very  dissimilar.  {Op.  cit.  p.  325.)  Rufz  first 
described  a  soft  reddish  sponge-like  material  which 
he  called  iiponge  fine,  as  existing  between  the  end 
of  a  rickety  bone  and  its  epiphysis  ;  he  considered 
this  to  be  an  unhealthy  product,  and  to  constitute 
the  disease.  {Gaz.  Mtd.  Mars  1834.)  Guerin, 
who  named  this  material  t\\Qspongoid  tissue  {Mem. 
sur  les  caracieres  generaux  du  Rachitisme,  Paris, 
1839),  and  Bouvier  [Bull,  de  fAcad.  de  Med. 
1836-37),  are  agreed  with  Rufz  as  to  the  patho- 
logical origin  of  this  substance,  and  further  demon- 
strated its  presence  not  only  between  the  epiphysis 
and  the  shaft,  but  beneath  the  periosteum  forming 
a  laj'er  upon  the  surface  of  the  bone,  and  even  in- 
filtrating its  tissue. 

Broca  does  not  admit  that  the  spongoid  tissue  is 
a  morbid  product,  but  states  that  it  is  always 
found  in  the  development  of  bone  from  cartilage. 
When,  in  consequence  of  impaired  nutrition,  the 
ossific  process  is  checked,  an  accumulation  of  this 
material  takes  place,  constituting  the  condition 
known  as  rickets.  This  disease  is,  therefore,  ac- 
cording to  him,  the  result  of  a  suspension  of  the 
regular  and  normal  processes,  by  which  calcareous 
matter  is  withheld  from,  or  very  sparingly  supplied 
to,  the  growing  bone.  {Recherches  sur  quelqucs 
points  de  U'Anal.  Path,  du  Radiitisme.  Bull,  de  la 
Soc.  Anat.,  Paris,  1852.)] 

Rickety  children  are  usually  of  a  bad,  weak 
constitution,  and  their  limbs  and  bones  become 
bent  in  directions  determined  by  the  action  of  the 
muscles,  and  the  weight  and  pressure  which  they 
have  to  sustain.  When  the  affection  is  very  ge- 
neral, the  spine  becomes  shorter,  and  is  curved  in 
various  directions;  the  breast  becomes  deformed, 
not  only  in  consequence  of  the  curv.iture  of  the 
spine,  but  l)y  the  depression  of  the  ribs  and  projection 
of  the  sternum.  The  bones  of  the  pelvis  fall  in- 
wards, and  the  os  pubis  generally  approaches  the 
sacrum.    The  clavicles  become  more  bent  and  pro- 
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niineiit  forward;  the  oa  humeri  is  distorted  out- 
ward; the  lower  ends  of  the  r<adiu3  and  ulna  are 
twisted  in  the  same  direction;  the  thiglia  are 
curved  forwards  or  outwards;  the  knees  fail  in- 
wards; the  spine  and  front  surface  of  the  tibia  be- 
come convex;  and  the  feet  are  thrown  outwards. 

But,  as  Mr.  A.  Sliaw  has  explained,  rickets,  be- 
sides producing  softening  and  distortion  of  the 
bones,  has  the  effect  of  interrupting  their  growth. 
Notwitlistanding  the  statement  made  by  Mr. 
\yiison,  we  are  not  to  regard  the  mere  distortion 
of  the  spinal  column,  which  sometimes  takes  place 
a  little  before  puberty,  as  a  certain  indication  of 
rickets.  The  late  Mr.  John  Shaw  examined  an 
extensive  series  of  specimens  of  morbid  spine,  and 
demonstrated  the  fact,  that  the  spinal  column  may 
be  incurvated  in  a  lateral  direction,  and  may  pre- 
sent a  distortion  of  the  same  appearance  in  two 
different  conditions  of  the  system.  "  In  one  class 
of  these  specimens,  he  observed  that  there  was  a 
lateral  curvature  of  the  spine,  combined  with  dis- 
tortion of  the  ribs,  but  this  constituted  the  whole 
of  the  delormity;  in  none  of  the  other  bones  of  the 
skeleton,  however  weak  or  exposed  to  pressure 
they  might  be,  was  there  any  trace  of  distortion  to 
be  discovered.  In  the  other  series  of  preparations, 
on  the  contrary,  not  only  was  there  lateral  dis- 
tortion of  the  spine  and  ribs,  but  a  universal  de- 
formity of  the  whole  skeleton,  including  the  cylin- 
drical and  solid,  as  well  as  the  most  delicate  and 
pliant  bones."  And,  with  respect  to  the  pelvis, 
this  gentleman  was  led  to  conclude  "  that  in  what- 
ever state  of  distortion  the  spine  and  ribs  may  be, 
the  bones  of  the  pelvis  will  not  be  found  distorted, 
unless  there  be  at  the  same  time  marks  of  rickets 
in  some  of  the  long  and  solid  bones."  Now,  as 
neither  the  bones  of  the  upper,  nor  those  of  the 
lower  extremities,  become  incurvated  when  the 
distortion  commences  near  the  age  of  puberty,  it  is 
argued,  that  a  cause  totally  different  from  rickets 
gives  rise  to  it,  and  that  the  pelvis  is  in  no  danger 
of  being  implicated  in  such  deformity.  {On  Distor- 
tionsufthe  Spine  and  Chcsi,  by  John  Shaiu,  1823.) 

With  reference  to  deformity  of  the  spine,  Mr. 
A.  Shaw  joins  his  brother  in  considering  those 
skeletons  only  as  true  specimens  of  the  effects  of 
rickets,  "  in  which  the  distortion  is  exhibited 
throughout  all  the  osseous  system  together  ;  in  the 
skull,  the  cylindrical  bones  of  the  extremities,  and 
tlie  large  bones  of  the  pelvis,  as  well  as  in  the  spi- 
nal column  and  the  thorax."    He  very  ably  con- 
trasts the  configuration  of  the  properly  formed  and 
the  rickety  skeleton.    The  human  figure  at  matu- 
r  ty  (he  observes)  is  characterised  by  the  lower  ex- 
tremities having  a  remarkable  length,  as  well  as 
breadth  and  solidity  ;  while  the  superior  parts  are 
comparatively  small  and  light  in  their  structure. 
On  the  contrary,  the  rickety  skeleton  is  distin- 
guished by  the  head,  the  thorax,  and  the  arms 
being  preponderating  and  large,  while  the  pelvis 
and  lower  extremities  are  in  a  relative  degree  di- 
minutive and  short.    He  notices  the  fact,  that  all 
the  bones  of  the  skeleton,  deformed  by  rickets,  are 
more  or  less  deficient  in  size.    But  this  want  of 
development  is  much  more  considerable  in  the  pel- 
vis and  bones  of  the  leg,  than  in  the  skull,  spine, 
thorax,  or  bones  of  the  upper  extremity  ;  so  that 
whilst  the  spine  and  bones  of  the  arm  scarcely  lose 
one-fifteenth  of  their  natural  strength,  those  of  the 
leg  lose  somewhat  more  than  a  third.    (See  Med. 
C/iir.  Trans,  vol.  xvii.  pp.  441-3._) 
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M.  Jules  Cloquet  has  given  an  account  of  tha 
aorta  of  a  rickety  child,  ten  years  of  age.  The  ver- 
tebral column  is  twisted  to  the  left  and  backwards 
and  the  aorta,  adapting  itself  precisely  to  this' 
curve,  is  doubled  on  itself  in  such  a  manner,  that 
two  inches  of  its  outer  coat  are  in  contact  and  ad- 
herent to  one  another.  The  vessel  gradually  les- 
sens as  it  descends,  so  that  in  the  abdomen,  it  has 
not  more  than  one-third  of  the  size  which  it  has  in 
the  chest.  The  lower  limbs  are  stated  to  be,  as  it 
were,  in  a  state  of  atrophy  ;  which  M.  Cloquet 
suspects  might  be  in  a  great  measure  owing  to  the 
accidental  bend  of  the  aorta.  {Pathol.  Chir.  p.  97.) 
Such  want  of  development  in  the  lower  limbs, 
however,  is  usual  in  very  rickety  subjects. 

The  following  observations  with  reference  to 
midwifery,  are  highly  deserving  of  recollection, 
"In  women  who  have  simply  the  lateral  curvature 
of  the  spine,  the  pelvis  is  not  only  fully  developed 
and  capacious,  but  its  brim  does  not  suffer  any  en- 
croachment, such  as  could  prevent  the  descent  of 
the  child's  head,  from  the  falling  down  of  the  lum- 
bar vertebras.  When,  therefore,  it  becomes  an 
anxious  question  of  a  mother,  with  regard  to  her 
marriageable  daughter,  how  far  the  twist  observa- 
ble in  her  shoulder  and  back  is  likely  to  affect  her 
life  in  the  event  of  her  pregnancy,  the  foregoing  ob- 
servations may  furnish  us  with  an  answer,  in  ad- 
dition to  the  marks  which  we  find  pointed  out  in 
boolfs  of  midwifery,  as  indicative  of  a  distorted 
pelvis;  the  more  important  signs  will  be  discovered 
in  the  condition  of  the  long  bones.  If  the  length 
of  the  extremities  be  natural,  and  there  be  no  gibbo- 
sity of  the  tibia,  we  may  b=  assured  that  the  pelvis 
has  not  suffered.  On  the  other  hand,  in  the  case 
of  distortion  from  rickets,  the  pelvis  is  not  only  dis- 
torted, but  it  is  preternaturally  small  ;  and,  as  a 
relation  is  established  between  the  growth  of  the 
long  bones  and  that  of  the  pelvis,  we  may  be  able 
to  estimate,  from  the  proportionate  length  of  the 
limbs  to  the  body,  what  is  the  degree  of  diminu. 
tion  of  the  pelvis,  resulting  from  the  stoppage  of 
the  growth."  (A.  Shaw  in  Lovd.  Med.  Gaz.  vol. 
xvi.  p.  49.) 

When  the  tibia  and  fibula  become  curved,  they 
sometimes  "  acquire  increased  breadth  in  the  di- 
rection of  the  curve,  losing  a  proportionate  degree 
of  thickness  in  the  opposite  direction.  Hence  the 
bones  become,  as  it  were,  newly  modelled,  passin-r 
from  the  cylindrical  into  the  flattened  form.  This 
would  seem  to  be  designed  for  the  purpose  of  en- 
abling them  to  support  more  efficiently  the  weioht 
of  the  body,  since  by  this  alteration  they  acquire 
increased  breadth  and  power  of  resistance  in  that 
direction,' where  the  greatest  strength  is  required. 
I  have  never  noticed  (says  Mr.  Stanley)  any  ex- 
pansion  in  the  articular  ends  of  rickety  bones,  as  is 
mentioned  by  some  authors.  I  should  therefore 
feel  inclined  to  believe,  that  there  has  existed  only 
the  appearance  of  such  a  phenomenon,  the  ends  of 
the  bones  haying  appeared  swollen,  in  consequence 
of  the  emaciation  of  the  surrounding  soft  parts. 
(See  Stanley,  Med.  Chir.  Trans,  vol.  vii.  p.  40'2- 
40.5.) 

Dr.  Cumin  states,  however,  that  an  attentive 
examination  of  rickety  cases  has  convinced  him  of 
the  correctness  of  the  opinion  respecting  the  en- 
largement of  the  extremities  of  the  bones.  "The  ex- 
tremities of  the  long  bones,  which  are  least  con- 
cealed by  muscle  (he  observes),  as  those  of  the 
wrists  and  ankles,  and  the  sternal  ends  of  the  ribs 
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prirticuliiily  these  last,  are  swelled  out  into  knobs." 
That  the  ends  of  the  bones  may  become  thus  ex- 
panded, seems  to  be  proved  by  the  case  published 
by  Mr.  Thomas  Brayne.  (See  Trans,  of  Pruvincial 
Med.  Association^  vol.  iii  )  In  this  instance,  tiie 
enlargement  of  the  articular  ends  of  the  larger 
joints  is  extreme,  and  the  engraved  representation 
of  the  patient  very  curious. 

[Expansion  of  the  articular  ends  of  the  long 
bones  is  very  constant  in  rickets,  and  many  authors 
regard  this  deformity  as  the  first  indication  of  the 
disease.  Gerdy  thinks  rotation  of  the  spine  is  a 
more  frequent  symptom  of  rickets  than  articular 
enlargement,  and  states  that  when  this  swelling 
occurs  it  is  situated  around  the  free  end  of  the 
epiphysis  and  not  at  the  point  of  junction  be- 
t.veen  it  and  the  shaft  of  the  bone,  as  some  have 
asserted;  indeed,  there  is  often  here  a  constriction. 

Stanley  and  others  maintain  that  articular  swel- 
ling occurs  only  in  those  bones  which  are  thinly 
covered  by  sofi  parts;  but  Jenner  claims  this  lesion 
as  one  of  the  most  striking  in  rickets,  affecting  the 
ends  of  those  bones  which  are  deeply  placed 
equally  with  those  which  are  more  exposed.] 

When  the  thoracic  viscera  are  considerably  op- 
pressed by  the  alteration  in  the  figure  of  the  cliest, 
produced  by  rickets,  the  disease  may  bring  on  fatal 
consequences. 

[In  rickets  the  thorax  is  often  much  deformed, 
and  its  capacity  greatly  diminished,  especially  in 
the  lateral  diameter;  the  angles  of  the  ribs  are  bent 
abruptly  both  from  above  downwards  and  from 
behind  forwards,  so  as  to  form  a  very  acute  angle, 
from  which  the  body  of  the  rib  passes  forwards 
and  inwards  to  the  sternum,  causing  a  great  pro- 
jection of  this  bone,  and  presenting  the  condition 
known  as  pigeon  breast.  Rokitansky  states  that 
this  deformity  is  due  to  a  want  of  power  in  the 
inspiratory  muscles  to  expand  the  cavity  of  the 
chest.  Jenner  excludes  muscular  action  from  anj' 
direct  share  in  the  production  of  thoracic  deformity, 
but  attributes  it  to  atmospheric  pressure,  aided  by 
the  elasticity  of  the  lungs  and  the  softening  and 
consequent  loss  of  resilience  in  the  ribs.  Accord- 
ing to  Broca,  muscular  action  and  a  habitual  vicious 
position  must  be  added  to  the  pressure  of  the  at- 
mosphere upon  the  softened  bones.  If  there  be 
lateral  deflexion  of  the  spine  as  well,  the  deformity 
of  the  chest  is  very  great,  and  its  space  encroached 
upon  to  such  a  degree  as  to  produce  injurious  and 
often  fatal  pressure  of  the  viscera. 

The  pelvis  is  not  unfrcquently  distorted  and 
its  cavity  contracted  by  projection  of  the  promon- 
tory of  the  sacrum  and  folding  back  of  the  pubes 
upon  that  bone.  When  this  occurs,  the  brim  or 
upper  aperture  may  be  so  much  narrowed  as  to 
render  the  passage  of  a  fcEtus  through  it  impossible; 
and  tiie  encroachment  upon  the  pelvic  cavity  is 
sometimes  so  great  as  to  force  the  bladder  and  uterus 
upwards  into  the  abdomen.  Sir  Henry  Thompson 
relates  an  instance  where,  from  this  cause,  the  ex- 
traction of  a  calculus  in  the  operation  of  lithotomy 
was  a  matter  of  extreme  difficulty.  {Med.  C/iir. 
Trans,  vol.  xlvii.)  This  form  of  distortion  is  the 
result  of  pressure  upon  the  softened  or  imperfectly 
ossified  bones,  and  therefore  commences  in  early 
life.  The  pelvis  may  also  be  much  twisted  without 
alteration  in  the  size  of  its  cavity;  this  is  owing  to 
a  deviation  of  the  spine,  or  a  diminution  in  length, 
or  some  other  deformity  of  the  lower  extremity, 
occasioned  by  rickets. 


When  the  cranium  is  affected  in  very  )-oung 
subjects,  enlargement  of  its  cavity  may  result,  and 
sometimes  to  a  very  considerable  extent.  The 
process  of  ossification  being  retarded  in  this  disease, 
closure  of  the  fontanelles  and  union  of  the  sutures 
are  prevented;  the  continuous  pulsation  of  the 
brain  may  therefore  cause  a  gradual  separation  of 
the  bones  of  the  skull,  and  the  size  of  the  head 
thereby  becomes  increased  until  it  presents  the  ap- 
pearance of  hydrocephalus.  Gerdy  asserts  that 
the  cranial  bones  are  rarely  involved  in  this  dis- 
ease, and  then  only  to  a  very  slight  degree;  whilst 
Stanley  states  that  the  head  in  rickety  children  is 
generally  below  the  standard  dimensions  in  con- 
sequence of  an  arrest  of  growth  in  the  bones,  and 
particularly  in  those  of  the  face. 

In  common  with  the  other  flat  bones,  those  of 
the  skull,  when  affected  with  rickets,  become  en- 
larged from  expansion  of  their  cancelli  and  thicken- 
ing of  the  pericranium  covering  them;  this  condi- 
tion takes  place  mostly  along  the  growing  margins 
of  the  bone,  so  that  in  the  cranium  the  thickening 
is  found  at  or  near  the  sutures,  and  it  may  remain 
permanent  after  recovery  from  the  disease.  Duges 
has  remarked  that  the  natural  protuberances  of 
the  skull  are  often  much  exaggerated  from  expan- 
sion of  their  cancelli,  whilst  the  compact  tissue 
forming  their  walls  is  thinner  than  usual.  {Did. 
de  Med.  ei.  Chir.  Prat.    Art.  Rachilisme.)'] 

Boyer  has  thus  described  the  appearances  of 
rickety  bones: — They  are  lighter  than  natural, 
and  of  a  red  or  brown  colour.  They  are  penetrated 
by  many  enlarged  blood-vessels,  being  porous, 
and  as  it  were  spong}',  soft,  and  compressible. 
They  are  moistened  by  a  kind  of  sanies,  which  may 
be  pressed  out  of  their  texture,  as  out  of  a  sponge, 
or  rather  a  macerated  hide  after  it  has  been  tanned. 
The  walls  of  the  medullary  cylinder  of  the  great 
bones  of  the  extremities  are  very  thin,  while  the 
bones  of  the  skull  are  considerably  increased  in 
thickness,  and  become  spongy  and  reticular.  All 
tlie  affected  bones,  especially  the  long  ones,  acquire 
a  remarkable  suppleness  ;  but,  if  they  are  bent 
beyond  a  certain  point,  they  break,  &c.  Instead 
of  being  filled  with  medulla,  the  medullary  cavity 
of  the  long  bones  contains  only  a  reddish  serum, 
totally  devoid  of  the  fat  oily  nature  of  the  otlier 
secretion  in  the  natural  state.  ( Traite  dcs  Mala- 
dies Chir.  t.  iii.  p.  619.)  The  consistence  of  seve- 
ral rickety  bones,  examined  by  Mr.  Stanley,  was 
nearly  that  of  common  cartilage.  They  presented 
throughout  an  areolated  texture,  and  the  cells  were 
in  some  parts  large,  and  contained  a  brownish  ge- 
latinous substance.  This  gentleman  did  not  find 
the  periosteum  thickened,  as  Bichat  has  described 
it.  {Anatomie  Ghierale,  t.  iii.)  The  investigations 
of  Mr.  Stanley  also  prove  that,  in  the  process  by 
which  rickety  bones  acquire  strength  and  solidity, 
there  is  always  an  undeviating  regularit)-  in  the 
situation,  extent,  and  direction  of  the  deposited 
earthy  matter.  "Thus  it  is  obvious  (says  this  gen- 
tleman) that,  in  the  curved  bone,  the  part  where 
there  is  the  greatest  need  of  strength,  to  prevent 
its  further  yielding,  is  in  the  middle  of  its  con- 
cavity, or,  in  other  words,  in  the  line  of  its  interior 
curve  ;  and  it  is  just  in  this  situation  that  strength 
and  compactness  will  be  first  imparted  to  the  bone 
by  the  deposition  of  phosphate  of  lime.  It  will  be 
further  found,  that  the  greatest  resistance  being 
wanted  at  this  part,  the  walls  arc  accordingly  ren- 
dered thicker  here  than  elsewhere,  and  the  degree 
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to  which  this  excess  in  thickness  is  carried,  beiira 
an  cxnct  ratio  to  the  degree  of  curvature  which  the 
bone  has  undergone." 

Mr.  Stanley's  observations  also  demonstrate  that 
the  bony  fibres  are  arranged  obliquely  across  the 
axis  of  the  bone,  in  a  direction  calculated  to  rnig- 
nient  its  strength.  Lastly,  if  a  long  bone,  like  the 
tibia,  be  very  much  bent,  while  it  has  to  support 
a  great  superincumbent  weighr,  the  deposition  of 
the  bony  matter  may  not  be  confined  to  the  thick- 
ening of  the  walls  of  the  concave  side,  but  may 
extend  across  the  medullary  cavity,  rendering  the 
bone  here  perfectly  solid,  and  thereby  greatly 
strengthened.  (See  Medico-Chir.  Trans,  vol.  iii. 
p.  40-i,  et  seq.) 

We  k'arn  from  the  late  Mr.  Wilson,  that,  for 
many  years,  he  had  also  exhibited  in  his  lectures 
preparations  illustititing  the  fact  of  the  abundant 
deposition  of  osseous  matter,  "  when  the  bones 
begin  to  recover  from  the  disease,  at  the  part 
where  it  is  most  wanted,  viz.,  on  the  inner  part  of 
the  concave  surface  of  their  curve."  (On  Hie  S/cele- 
ton,  4-c.,  p.  167.) 

[Deformity  of  the  long  bones  takes  place  mostlv 
in  the  direction  of  their  natural  curves.  In  the 
very  young  child  it  may  be  produced  by  the 
weight  of  the  legs  and  leet  hanging  down,  but 
after  it  has  begun  to  walk,  the  weight  of  the  body 
pressing  upon  the  softened  bones,  and  musculai 
actiiin  determine  it.  In  the  upper  limbs,  it  is 
also  generally  caused  by  the  child  supporting  its 
weight  upon  them,  as  in  crawling,  &c. 

When  the  spine  is  affected,  the  normal  curves 
of  its  several  regions  are  exaggerated,  and  antero- 
posterior curvature  is  commonly  pruduced  :  this 
variety  is  much  more  frequent  in  the  young  child 
than  the  lateral  deviation.  The  increase  of  the 
curves  is  due  to  muscular  weakness,  and  softening 
of  the  bodies  of  the  vertebrre,  and  is  also,  to  a  very 
considerable  degree,  compensatory. 

The  constant  tendency  of  the  head  to  fall  for- 
wards of  its  own  weight,  requires  a  corresponding 
muscular  effort  to  prevent  it,  and  an  anterior  curve 
in  the  cervical  region  is  thus  normally  produced. 
In  rickets,  the  muscles  are  weakened,  and  fail  to 
maintain  the  head  erect,  so  that  it  sinks  forwards 
for  falls  backwards,  according  to  circumstances. 
The  child  instinctively  throws  the  head  back- 
wards, so  as  to  raise  the  eyes  from  the  ground,  and 
at  the  same  time  to  balance  the  weight  of  the 
;  head  upon  the  spinal  column,  by  which  posture  it 
rests  the  extensor  muscles,  and  avoids  fatigue.  The 
cervical  curve  is  thereby  much  increased,  and  a 
posterior  curvature  compensatory  to  it  is  produced; 
this  is  often  very  considerable,  and  is  continuous 
throughout  the  dorsal  and  lumbar  regions  when 
the  child  is  still  unable  to  stand  or  walk,  but 
limited  to  the  dorsal  vertebras,  with  an  anterior 
curve  of  the  lumbar  spine,  if  it  has  begun  to  do 
so.  When  there  is  softening  of  the  bodies  of  the 
vertebrcB,  they  yield  under  pressure,  and  the  cur- 
vatures are  further   increased,  permanently  re- 


ducing the  length  of  the  spinal  column  to  a  varying 
degree.  It  occasionally  happens  that  the  spine 
alone  is  implicated,  the  long  bones  escaping  the 
disease.  In  this  case  the  height  of  the  trunk  may 
be  much  diminished,  whilst  the  extremities  attain 
their  full  development. 

Lateral  curvatures  of  the  spine,  though  some- 
times dependent  upon  rickets,  are  more  u»iiall\ 
met  Willi  towards  the  age  ot  puberty,  and  are 
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referable  to  muscular  debility,  weakening  of  the 
spinal  ligaments,  and  a  habit  of  constantly  in- 
clining in  the  same  direction,  so  as  to  throw  the 
weight  of  the  body  upon  the  sides  of  the  bodies 
of  the  vertebrae  :  interstitial  absorption  of  the 
bone  on  one  side  is  thus  ultimately  caused,  and 
permanent  curvature  results,  but  this  condition  is 
essentially  distinct  from  rickets.    Whin  rickety 
bones  are  examined,  the  periosteum  covering  them 
is  found  to  be  much  thickened,  highly  vascular, 
and  more  adherent  than  usual.    Uuges  and  some 
other  authors  deny  that  the  disease  causes  any 
alteraiiim  in  this  membrane.     Jenner  describes 
the  periosteal  thickening  as  being  greatest  opposite 
the  point  of  junction  between  the  bone  and  its 
cartilaginous  extremity.    The  bones  are  softened, 
sonietunes  to  such  a  degree  as  to  resemlde  one 
which  has  been  steeped  in  acid;  they  may  then 
be  readily  cut  with  a  knife  or  bent  in  any  direc- 
tion, and  in  this  condition  are  very  liable  to  frac- 
ture :  when  this  occurs  the  fracture  is  usually 
incomplete,  of  the  so-called  ffreenatick  variety,  is 
not  attended  by  laceration  of  the  periostrum,  and 
readily  unites.    The  softening  is  due  to  a  diminu- 
tinn  in  the  amount  of  earthy  salts  supplied  to  the 
bone.   The  analyses  of  Lehmann  and  others  show 
that  rickety  bones  do  not  contain  more  than  one 
part  of  the  inorganic  element  to  three  or  four  of 
the  organic,  the  normal  proportion  in  health  being 
two  parts  of  the  former  to  one  of  the  latter,  and 
a  still  greater  deficiency  in  the  mineral  consti- 
tuent has  been  related.    (Simon's  Cliemistiy,  by 
Day,  Si/d.  Soc,  vol.  ii.  p.  284.) 

The  bone  itself  is  redder  and  of  a  darker  colour 
than  usual,  from  the  presence  of  a  pulpy  san- 
guineous substance  which  completely  infiltrates 
the  osseous  tissue.  At  first  this  material  is  fluid 
or  gelatinous,  but  it  ultimately  becomes  organised, 
and,  according  to  certain  observers,  converted  into 
bone. 

_  Under  the  microscope,  this  pulp  is  seen  to  con- 
sist of  nucleated  colourless  cells,  with  numerous 
blood  corpuscles,  some  granular  matter,  and  often 
a  large  quantity  of  oil  globules.  It  more  or  less 
completely  replaces  the  marrow  occupying  the 
medullary  canal,  the  cancelli,  and  even  the  in- 
terstices of  the  compact  tissue. 

The  disease  of  the  bones  is  usually  preceded  by 
general  cachexia,  and  first  manifests  itself  by  a 
swelling  of  their  articular  extremities.  This 
swelling  depends  upon  the  presence  of  an  elastic 
reticulated  structure  first  observed  by  M.  Rufz 
who  described  it  as  resulting  from  hvpertrophy  of 
the  normal  cancellous  texture  of  the  bone.  Dunds 
and  Stanley  incline  to  this  opinion,  attributing  the 
enlargement  partly  to  this  cause,  and  partly  to  an 
expansion  of  the  osseous  cells.  Guerin  considers 
this  spongy  tissue  to  be  derived  from  the  organ- 
isation and  ossification  of  the  real  pulpy  matter 
above  mentioned.  Bouvier  states  that  it  is  formed 
by  the  original  bone,  which  is  first  rarified  and 
then  transformed  into  fibrous  tissue  by  the  loss  of 
its  calcareous  element  :  as  recovery  takes  place 
this  fibrous  material  slowly  undergoes  ossification' 
enclosing  small  round  cellules,  thus  presenting  the 
sponge-like  appearance  of  bone  which  has  been  the 
subject  of  inflammation.  Ne'laton  is  disposed 
also,  to  favour  this  view.  Gerdy  regards  it  as  ati 
entirely  new  product,  lesultuig  fnim  inflammatory 
action  of  a  specific  character.  Jeniier  (/,oc.  CiV. 
p.  261)  mentions  tiie  lame  develupmeiu  of  the 
N  N 
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spongy  tissue  in  the  ends  and  epiphyses  of  a 
rickety  bone,  as  well  as  of  that  layer  of  car- 
tilage in  which  the  primary  deposit  of  calcareous 
matter  takes  place."  His  observations  lead  him  to 
regard  the  disease  as  an  "  excessive  preparation 
for  the  process  of  ossification  and  arrest  of  the 
completion  of  that  process."  He  directs  attention 
to  the  fact  that  the  linear  rows  of  cells  in  the 
ossifying  cartilages  are  very  much  more  widely 
separated  than  in  health,  and  also  that  they  are 
calcified  before  the  matrix.  He  regards  this  to  be 
a  path<ilogical  condition,  and  therefore  differs  from 
KoUiker,  who  refers  his  readers  to  a  rickety  bone 
as  affording  a  peculiarly  good  opportunity  for  ob- 
serving the  normal  process  of  ossification.  (Manual 
of  Human  Histology,  translated  by  Busk  and  Hux- 
hy,  Syd.Soc,  1853.) 

This  spongy  material  is  found  everywhere,  ex- 
panding the  cancellated  structure  of  bone,  sepa- 
rating the  concentric  layers  of  the  compact  tissue, 
and,  according  to  Guerin,  encrusting  the  surface 
beneatli  the  periosteum.  The  same  author  points 
out  that  this  substance  is  especially  deposited  in 
the  concavities  of  the  curves  formed  by  the  yield- 
ing of  the  long  bones,  and,  when  it  becomes  os- 
sified, serves  as  a  buttress  or  column  to  strengthen 
the  shaft  where  its  curvature  is  greatest.  The 
solidification  of  the  bone  at  this  part  is  also  re- 
ferred to  by  Stanley. 

When  this  material  is  deposited  in  large  quan- 
tity between  the  lamellae  of  the  shaft  of  a  bone, 
it  may  interfere  so  much  with  their  nutrition  that 
they  perish,  and  a  thin  external  shell  only  is  left, 
enclosing  a  red  and  somewhat  oily  fluid,  in  which 
osseous  scales  and  ddbris  are  found  floating.  The 
tone  is  then  highly  fragile,  and  when  thus  degene- 
rated, constitutes  the  condition  named  bj''  Guerin, 
'ConsnmpLion  Rachitique. 
■  As  the  disease  subsides,  the  bloody  serai-gela- 
tinous  fluid  either  becomes  absorbed  and  the  bone 
regains  its  natural  condition,  or  it  is  converted  into 
the  spongy  tissue  above  described  :  this  becoming 
solidified,  the  bone  is  rendered  much  denser  than 
usual,  and  it  may  even  acquire  the  consistence  of 
ivory,  forming  then  the  Eburn'eaiion  of  Guerin. 
In  these  cases  the  medullary  canal  is  commonly 
diminished  in  size,  being  encroached  upon  by 
osseous  deposit,  and  occasionally  where  the  bone 
is  very  much  bent  it  may  altogether  be  obliterated 
at  the  extreme  point  of  curvature. 

The  most  important  result  from  ossification  of 
this  spoiigoid  tissue,  consists  in  the  consolida- 
tion of  the  epiphysis  with  the  shaft,  whereby  the 
further  growth  of  the  bone  is  permanently  arrested. 

The  flat  bnnes  are  considerably  increased  in 
thickness  in  consequence  of  expansion  of  their 
lacnnse  and  thickening  of  the  periosteum,  the  com- 
pact tissue  being  generally  much  thinned. 

The  condition  of  the  marrow  varies  in  different 
specimens:  it  is  usually  softer  th.in  in  health  and 
gorged  with  blood.  Boyer  states  that  it  is  re- 
placed by  a  "reddish  serosity."  Rufz  describes  it 
as  paler  than  usual,  whilst  Duges  says  it  is  less 
greasy  and  of  a  redder  colour  than  in  health. 

The  constitutional  symptoms  which  usher  in 
the  bone  disease  usually  commence  during  the 
first  year  after  birth,  though  seldom  before  the 
third  month.  The  child  becomes  dull  and  spiritless, 
appears  languid  and  drowsy,  is  unwilling  to  move 
about  or  to  play,  loses  appetite,  is  very  thirsty, 
with  a  hot  skinj  and  often  bathed  in  perspiration  j 


is  restless  at  night,  throwing  off  the  clothes  so  as 
to  be  exposed  to  the  air.  The  digestive  organs  are 
deranged,  the  appetite  capricious,  bowels  irregular, 
at  times  costive,  at  others  the  reverse,  the  motions 
very  foetid,  unnatural  in  appearance,  and  fre- 
quently contain  no  bile.    The  teeth  are  cut  late, 
often  with  much  suffering  and  general  irritation.  As 
the  disease  progresses  the  muscles  become  soft  and 
flabby,  allowing  the  spine  to  bend  and  the  head  to 
droop;  the  body  appears  to  be  universally  tender,  so 
that  the  child  cries  when  moved  or  even  touched. 
Tlie  abdomen  is  enlarged  from  distension  of  the 
bowels  with  flatus;  the  fontanelles  do  not  close,  and 
the  skull  expands,  the  intellect  becoming  deficient. 
The  bones  then  commence  to  soften  and  deformity 
ensues.    The  urine  in  rickets  deposits  a  thick 
sediment  on  cooling,  which  is  shown  by  the  experi- 
ments of  Marchand  and  others  to  contain  phos- 
phate and  other  salts  of  lime  in  very  large  excess. 
These  important  ingredients  of  bone  are  absorbed 
from  the  skeleton,  conveyed  into  the  blood,  and 
removed  by  the  kidneys  from  the  body.  Walther 
mentions  a  tendency  in  rachitic  children  to  the 
formation  of  calculi,  and  accounts  for  it  by  the 
large  quantity  of  earthy  phosphates  present  in  the 
urine  ;  but  the  attention  of  other  authors  does  not 
appear  to  have  been  drawn  to  this  point. 

Jenner  alludes  to  the  emaciation  which  is  often 
seen  in  this  disease.  He  attributes  it  to  "  albu- 
minoid infiltration  "  of  the  lymphatic  glands  and 
spleen  (Zoc.  cit.  p.  105),  which  he  considers  to  be 
a  not  uncommon  attendant  upon  rickets,  and  a 
frequent  cause  of  death.  The  glandular  enlarge- 
ment in  these  cases  has  been  set  down  to  deposit  of 
tubercle,  but  according  to  the  above  authority 
the  two  conditions  of  rickets  and  tubercle  are  not 
often  met  with  in  the  same  person. 

A  rickety  child  is  peculiarly  liable  to  bron- 
chitis, which  very  commonly  terminates  in  death. 
Laryngismus  stridulus  is  also,  according  to  Jenner, 
nearly  always  associated  in  children  with  a  rickety 
condition.  Fatal  collapse  of  the  lung  occasionally 
takes  place  in  consequence  of  the  softened  ribs 
yielding  under  atmospheric  pressure  during  inspi- 
ration, and  preventing  expansion  of  large  portions 
of  the  pulmonary  tissue.  Convulsions  from  nervous 
irritation  are  by  no  means  an  unfrequent  cause  of 
death  in  this  disease.] 

Although  the  osseous  system  is  principally  af- 
fected in  rickets,  no  doubt  can  be  entertained  of 
the  dependence  of  the  disorder  upon  constitutional 
causes.  With  regard  to  the  bones,  a  deficiency 
in  the  secretion  of  the  phosphate  of  lime  is  certainly 
not  the  only  thing  that  marks  the  disturbance,  or 
imperfection  in  them  ;  for,  from  what  has  been 
stated  above,  it  appears  that  there  is  a  disorganis- 
ation of  their  minute  textures.  In  the  bones  of 
the  skull,  as  Mr.  Shaw  observes,  there  is  com- 
monly exhibited,  in  a  very  remarkable  manner, 
some  parts  of  the  calvarium  acquiring  an  extra- 
ordinary degree  of  thickness,  while  other  parts  are 
reduced  to  the  thinness  of  paper,  and  here  the  di- 
visions of  the  tables  are  lost.  Sir  Charles  Bell 
had  in  his  possession  the  skull  of  a  rickety  sub- 
ject, in  which  the  parietal  bones  were  seven- 
eighths  of  an  inch  in  thickness  at  their  central 
paits.  He  had  also  the  skeleton  of  a  child,  seven 
years  of  age,  in  which  the  parietal  bones  were 
■five-eighths  of  an  inch  in  thickness.  In  both 
these  specimens,  the  calvarium  was  remarkably  thin 
ill  the  situation  of  the  sutures 
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Hunaud  exhibited  to  the  Academy  of  Sciences  the 
skull  of  II  child,  between  three  and  four  years  ot 
nge,  the  bones  of  the  upper  part  of  which  were  in 
some  places  seven  or  i-ight  lines  in  thickness  ;  and, 
when  compressed,  blood  and  serum  oozed  out  ol 
the  interstices.  (See  S/iatv,  in  Med.  Chir.  Trans. 
vol.  xvii.  p.  456.) 

Many  rickety  and  deformed  infants  improve  as 
they  grow  up,  and  acquire  strength.  The  de- 
formity of  their  limbs  spontaneously  diminishes, 
and  the  bones  gain  a  proper  degree  of  firmness,  a 
due  quantity  of  the  phosphate  of  lime  being  de- 
posited in  their  texture.  Though  the  bones  may 
never  acquire  their  right  shape,  they  become 
exceedingly  firm;  and  some  rickety  subjects,  after 
attaining  the  adult  age,  have  been  celebrated  for 
the  performance  of  great  feats  of  strength. 

It  is  a  question,  whether  the  restoration  of  the 
proper  figure  of  the  bones  can  be  promoted  by  the 
constant  pressure  of  bandages,  and  mechanical 
contrivances,  sold  in  the  shops.  Some  authors 
contend  that,  in  very  young  children,  machines 
are  useless,  as  the  confinement  and  inactivity  of 
the  muscles,  necessarily  occasioned  by  such  con- 
trivances, must  increase  the  general  debility,  and 
consequently  the  disease. 

Notwithstanding  the  praises  which  have  been 
bestowed  on  mechanical  means  by  their  inventors, 
and  even  by  respectable  authors,  says  Boyer,  they 
are  not  now  used  by  any  enlightened  judicious 
practitioners,  it  being  generally  agreed  that  it  is 
best  to  leave  to  nature  alone,  aided  by  good  me- 
dical treatment,  the  duty  of  rectifying  bones  de- 
formed by  the  rickets.  {Traiti  des  Mai.  Chir. 
t.  iii.  p.  627.)  Delpech  expresses  himself  still  more 
strongly  against  the  employment  of  machinery. 
(See  Freds  Elevientaire  des  Maladies  Chir.  t.  iii. 
p.  740,  &c.)  However,  these  opinions  against  me- 
chanical contrivances  for  the  improvement  of 
rickety  bones,  are  not  meant  to  apply  to  machinrs 
for  rectifying  distortions  of  the  foot.  In  such 
cases,  the  malformation  does  not  depend  on  con- 
stitutional causes,  and  mechanical  means  will  often 
do  whatever  is  possible.  Club-foot  we  know  may 
frequently  be  cured  by  dividing  the  tendon 
Achilles. 

With  regard  to  this  part  of  the  subject.  Dr. 
Cumin  observes,  that  as  soon  as  the  constitution 
appears  to  be  rallying,  and  the  bones  gaining 
strength  and  firmness,  attempts  should  be  made  to 
restore  them  to  their  natural  shape  by  well  di- 
rected manipulations,  and  the  employment  of  such 
mechanical  contrivances  as  will  give  support  with- 
out injurious  confinement.    Considerable  success 
is  known  to  have  attended  the  treatment  adopted 
by  Dupuytren  in  deformity  of  the  chest.  (Re- 
pertoire GLn.  d'Anal.  Sfc.  t.  v.  p.  198.)    His  plan 
was  to  place  the  child  with  its  back  against  the 
knee  or  a  wall,  and  to  make  moderate  and  gradu- 
ally increasing  pressure  with  the  palm  of  the  hand 
on  the  sternum,  so  as  to  diminish  the  diameter  of 
the  chest  from  before  backwards,  and  to  force  out 
the  ribs  towards  their  natural  convexity.  This 
practice  was  repeated  frequently  every  day,  until 
the  desired  change  had  been  brought  about.  (See 
Cyclop,  of  Praclical  Med.,  art.  Rickets.)  How- 
ever, some  of  these  deformities  of  growing  youth 
would  not  be  looked  upon  by  Mr.    A.  Shaw 
as  examples  of  true  rickets,  and  we  know  that 
nature  herself  is  often  capable  of  removing  them, 
without  the  tedious  process  resorted  to  by  Du- 
puytren. ' 
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Mechanical  supports  and  contrivances  are  of 
doubtlul  utility  in  the  treatment  of  rickets,  and 
much  difference  of  opinion  exists  as  to  their  em- 
ployment.   Merci,  in  his  valuable  work  (On  Dis- 
orders of  Infantile  Development  and  Rickets,  1855), 
states  that  the  mechanical  compression  exercised 
upon  rickety  debilitated  children  by  instruments  is 
injuiious  rather  than  the  reverse,  and  should  be 
avoided.  Shaw,  Jenner,  and  other  eminent  authori- 
ties are  of  the  same  opinion.    In  certain  cases, 
liowever,  the  careful  and  judicious  application  of 
splints  to  the  extremities  will  often  prevent  further  • 
deformity,  and,  if  employed  whilst  the  bones  are 
still  soft,  will  aid  the  muscles  in  straightening  the 
crooked  limbs  ;  they  may  also  be  used  advantage- 
ously in  such  a  manner  as  to  hinder  the  child 
walking  or  standing,  and  thus  prevent  further 
yielding  of  the  legs.    When  the  spine  is  involved, 
rest  in  the  recumbent  position,  upon  a  firm  bed  or 
couch,  is  essential,  so  that  the  weight  of  the  body 
shall  not  exercise  undue  pressure  upon  the  softened 
bones,  and  is  far  preferable  to  any  spinal  apparatus 
yet  contrived,  and  more  especially  if  fresh  air,  and 
above  all  sea  air,  can  be  obtained,  without  disturb- 
ing this  position. 

[When  the  ribs  are  softened  and  yield  under  the 
pressure  of  the  atmosphere,  a  bandage  around  the 
abdomen  will  be  found  useful  in  preventing  the  too 
great  descent  of  the  diaphragm,  which  tends  to 
contract  further  the  thorax,  and  thus  forces  the 
abdominal  viscera  downwards  from  beneath  the 
ribs,  increasing  the  protrusion  of  the  abdomen.] 

No  medicine  is  known  that  possesses  any  direct 
efficacy  in  rickets.  Tonics  are  indicated,  and 
should  be  employed.  Bark,  especially  the  sulphate 
of  quinine,  may  be  tried,  as  well  as  steel  medi- 
cines ;  to  iron  filings,  a  great  deal  of  efficacy  has 
been  ascribed.  (See  Med.  Comment,  vol.  ii.  p.  48.) 
In  particular,  the  functions  of  the  bowels  should 
be  duly  regulated  by  medicine.  From  the  disease 
appearing  to  consist  in  a  deficiency  of  lime  in  the 
bones,  proposals  have  been  made  to  exhibit  inter- 
nally the  phosphate  of  lime  ;  but  this  chemical 
project  has  had  no  success.  (See  Bonhommus  Me- 
moir on  Rachitis,  in  Duncan's  Annals  for  1797.) 

Several  circumstances,  considered  bv  Mr.  Wil- 
son, tend  to  prove  that  this  scheme  could  present 
no  chance  of  benefit,  because  there  is  no  pmof  of 
a  deficiency  of  lime  in  the  system,  though  the 
arteries  of  the  bones  do  not  deposit  it  in  the  na- 
tural degree.  (See  Wilson,  on  the  Skeleton,  &c 
p.  163,  &c.) 

[Impairment  of  the  digestive  organs  being  the 
most  prominent  and  constant  symptom,  requires 
especial  attention  ;  to  this  end  the  bowels  must 
he  regulated  with  mild  purgatives,  from  which 
mercury  in  every  form  is  to  be  rigorously  excluded. 
It  has  been  suggested  that  the  unhealthy  condition 
of  the  gastric  fluids  is  due  to  an  excess  of  lactic 
acid  in  the  secretions  of  the  stomach,  and  to  re- 
medy  this,  bisnmth,  snda,  and  other  alkalies  have 
been  recommended;  although  this  theory  is  now 
abandoned,  these  drugs  may  be  given,  beneficially, 
combined  with  some  warm  stomachic  and  tonic. 
When  the  irritability  of  the  stomach  is  allayed" 
iron  in  its  most  soluble  forms  is  very  serviceable 
and  of  these  no  preparation  agrees  better  with 
ihildren  than  steel  wine. 

Cod-liver  oil  has  been  vaunted  ns  n  specific  for 
rickets  by  M.  Bouchaut  and  other  French  writers. 
It  is  without  doubt  a  most  valuabfc  agent,  although 
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it  cannot  be  shown  to  possess  any  special  thera- 
peutical action,  beyond  supplying  fat,  an  essential 
article  of  diet  to  young  children,  in  a  form  which 
is  easily  digested  and  assimilated. 

An  attempt  has  been  made  to  supply  phosphate 
of  lime  to  the  system  by  giving  lime  water  and 
milk  at  intervals,  with  occasional  doses  of  phos- 
phoric acid  and  iron,  triisiing  to  the  formation  of 
a  lime  salt  in  the  stomach,  which  will  be  more 
readily  absorbed  into  the  blood;  but,  as  might  be 
expected,  no  better  result  has  attended  this  treat- 
ment  than  when  phosphate  of  lime  was  internally 
administered. 

Milk  is  perhaps  the  best  food  that  can  be  given, 
and  when  the  child  is  very  young  nothing  equals 
the  breast  milk  of  the  mother,  if  she  be  in  a  good 
state  of  health.  When  older,  meat  broths,  or  a  little 
meat  is  desirable;  but  this  must  be  finely  chopped ; 
and  in  feeding  a  rickety  child  its  imperfect  or  de- 
ficient dentition  must  always  be  borne  in  mind. 

The  complications  which  arise  in  the  course  of 
this  disease,  as  bronchitis,  hydrocephalus,  &c., 
must  be  treated  in  accordance  with  the  principles 
laid  down  for  ordinary  cases,  regard  being  had  to 
the  debilitated  condition  of  the  patient,  which  will 
admit  of  a  depletive  treatment  unless  in  a  few  ex- 
ceptiniial  cases.] 

More  good  is  generally  effected  by  keeping 
children  in  healthy  situations,  and  in  a  salubrious 
air,  than  by  anj'  medicines  whatever.  Light, 
wholesome,  nutritious,  easily  digestible  food;  cold 
bathing;  good  nursing;  regular  gentle  exercise; 
or  airings  in  a  carriage;  the  use  of  the  flesh-brush, 
&c.  are  also  highly  serviceable.  The  constitutional 
treatment  of  rickets  belongs  more  properly  to  the 
physician  than  the  surgeon;  and  it  is  not  neces- 
sary to  introduce  more  of  the  subject  into  a  Dic- 
tionary expressly  allotted  to  surger}'.  (See  MoL- 
LiTiES  OssiuM.j  O.  O.  Gascnyen. 


Dav.  Whistler,  De  .VIorbo  Piierili  Anglor.  dicto"  tbe 
Rickets,"  Luil^.  Bat.  1645.  Glisson,  De  RiichitiUe, 
Bive,  Morbo  Puerili,  Ludg.  Batav.  ItiTl.  Duventai/, 
Traits  des  Maladies  des  Os.  Paris,  1751.  Levaclier 
de  III  Ftutrie,  Traits  du  Rachitis.  Paris,  17  72. 
Bonhomme,  M6in.  ou  Rachitis,  in  Duncan's  Medi- 
cal Annals  for  1797.  Hicherand,  Nosog^raphie  Cbir. 
t.  3.  p.  H2,  &c.  cd.  4.  LeveiUi,  in  M6m.  de  Pliy- 
kiologie  et  de  Chirursjie,  par  Scarpa,  &c.  Boyer, 
Traits  des  Maladies  Chir.  t.  iii.  p.  607,  &c.  {Stanley's 
Obs.  in  Med.  Chir.  Trans,  vol.  vii.  p.  40-t.  De/pec/i, 
Precis  El^m^ntaire  des  Maladies  Chir.  t.  iii.  p.  739, 
&c.  Trnha  de  Krzou-itz,  Historia  Kachitidis,  8vo. 
Vindob.  1787.  R.  Hamilton,  On  Scrofulous  Atlec- 
tions,  &c.  8V0.  Lonil.  1791.  A.  Portal,  iJhi.  sur  la 
JNature  et  sur  le  Truitement  du  Kachitisme  ou  des 
Couibures  de  la  Colonne  Vert6brale  et  de  celies  des 
Extrdmites,  8vo.  Paris,  1797.  J.  Wilson,  On  the 
Structure  and  Physiology  of  the  Skeleton,  Diseases  of 
Bones,  &c.  p.  159,  &c.  hvo.  Lond.  1820.  ./.  Shaw,  On 
Dittortions  ol  the  Spine  and  Chest,  1823.  A.  liliaw, 
in  iVied.  Chir.  Trans,  vol.  xvii.  J.  Cloqnet,  I'aiho- 
logie  Chir.  p  97,  410.  Paris,  1831.  Tliomas  hranne, 
in  Trans,  ol  Provincial  .Medical  and  aursical  Asso- 
ciation, vol.  iii.  W.  Cumin,  in  Cyclop,  of  Practical 
Medicine,  art.  Ricliets.  llei-bert  Mayo,  Outlines  ui 
Human  Pathology,  p.  18,  8vo.  Londi  1835.  Rufz, 
Reclicrches  sur  le  Kuthltisme  chez  les  eiitaiis, 
Paris,  1834.  Boiivier,  Bull,  de  I'Acad.  de  Med. 
Paris,  1830-37.  yGuirin,  M6moire  sur  les  caraci^reb 
gi^u^ruux  du  Ruchilisme.  Pans,  1839.  Viigh, 
uint.  (le  M^d.  et.  Chir.  Pratiques,  ls29.  Guscrent, 
iJict.  (le  Aitdecine,  I8ii7.  A'^laton,  KlCiiiens  de 
Path.  Chir.  Paris,  1847.  Stanley,  l  realise  on  Disease.^ 
of  the  Bones,  1849.  Bei/lard,  Uu  Uachiiis  du  In 
l'ruii,i6  des  Os.  de  I'OsleO-Mal.  I'nris,  1852. 
Brucu,  Keclii-rclRS  sur  ((uelques  points  de  rAriiit. 
Puili.  (lu  KuchitiBiiie,  Bull,  re  la  Si  C.  d'Anat.  Puns, 
1852.   Gti'Oy,  Miiladies  des  Orifaues  du  mouvemtnt. 


Paris,  1855.  Cfl*<6'Ho,  Cyclopedia  of  Practical  Sur- 
gery, liokitamkii.  Manual  of  Path.  Anatomy,  Syd. 
rioc.  Simon,  Animal  Chemistry,  Syd.  Soc.  Kotllker. 
Manual  of  Histology,  Syd.  Soc.  Merei,On  Disorders 
of  Infantile  Development  and  Rickets,  1855  Jenner, 
Lectures  on  Rickets,  Med.  Times  and  Gazette,  186(i, 
vol  i.] 

RINGWORM.    (See  Skin,  Disea.ses  of.) 
RUPTURE.    A  protrusion  of  the  abdominal 
viscera.    (See  Hernia.) 

RUPTURED  PERINEUM.  (See  Vagina.) 
SABINA.  Savine.  The  use  of  the  leaves  of 
this  plant,  in  forming  the  active  ingredient  in  the 
ointment,  commonly  preferred  for  keeping  open 
blisters,  has  been  explained  in  the  article  Blisters. 
The  other  chief  surgical  use  of  savine,  is  as  a 
stimulating  application  for  destroying  warts  and 
other  excrescences.  For  the  latter  purpose,  it  is 
generally  powdered,  and  mixed  with  an  equal  pro- 
portion of  subacetate  of  copper.  The  same  powder 
is  also  sometimes  emploj-ed  by  surgeons  for  main- 
taining the  hollows  in  which  peas  are  insirted 
in  issues.  The  best  plan  is,  first  to  wet  the  peas, 
then  roll  them  in  the  powder,  and  put  them,  in 
this  state,  on  the  issue.  But,  when  the  whole 
surface  of  the  issue  has  risen  high  above  the  level 
of  the  skin,  the  powder  must  be  sprinkled  all 
over  the  sore,  so  as  to  produce  an  absorption  of 
the  high  granulations.  Indeed,  even  in  this  man- 
ner, a  good  cavitj'  often  cannot  be  obtained  ;  and 
it  becomes  necessary  to  destroy  the  surface  of  the 
issue,  by  rubbing  it  with  caustic  potassa,  or  potassa 
cum  calce. 

SALIVARY  FISTULiE.  (See  Parotid 
Duct.) 

SANIES.  The  thin,  serous,  fetid  matter  dis- 
charged from  fistula;,  uuiiealthy  sores,  &c.,  some- 
times tinged  with  blood. 

SARCOCE'LE.  (from  aapi,  flesh  ;  and  K'i]\-n, 
a  tumor.)  A  chronic  enlargement  of  the  testicle. 
(See  Testicle,  Diseases  of) 

SARCO'MA,  or  SARCO'SIS.  (from  (rop^, 
flesh.)  A  fleshy  tumor.  (See  TumoRS,  Sarco- 
matous.) 

SARSAPARI'LLA.  The  root  of  sarsaparilla 
was  brought  into  Europe  about  1530.  It  was  at 
first  reputed  to  possess  singular  efBcacy  in  venereal 
cases  ;  but  afterwards  lost  all  its  fame.  It  was 
again  brought  into  notice  by  Dr.  W.  Hunter,  who 
advised  Dr.  Chapman  to  make  tiial  of  it  in  a  bad 
case  of  phagedenic  bubo  ;  and  the  benefit  obtained 
in  tills  instance  led  Dr.  Hunter  to  extend  the 
recommendation  of  the  medicine.  Sir  W.  Fordyce 
stated  that  sarsaparilla  would  quickh'  relieve  vene- 
real headache,  and  nocturnal  pains,  and,  if  per- 
sisted in,  cure  them  ;  that  in  emaciated,  or  con- 
sumptive habits,  from  venereal  cause,  it  was  the 
greatest  restorer  of  appetite,  flesh,  colour,  and 
strength,  which  he  knew  of  ;  that  when  mercurial 
frictions  had  been  previously  employed,  it  would 
generally  complete  the  cure  of  the  disease  of  the 
throat,  nose,  palate,  or  spongy  bones  ;  and  that  it 
would  promote  the  cure  of  blotches  and  ulcers,  and 
soinetimes  accomplish  it,  even  without  mercurt) ; 
though,  in  this  circumstance,  there  was  danger  of 
a  relapse.  Sir  W.  Fordyce  pronounced  sarsapa- 
rilla to  be  of  little  use  in  chancres  ;  but,  that  when 
tlie.'e  or  buboes  could  not  be  healed  by  mercury, 
It  would  often  cure,  and  always  do  good.  He 
allows,  however,  that,  in  all  venereal  cases,  fur$a- 
parilla  is  not  to  be  trusted,  unless  preceded  by,  or 
l  oinbined  with,  ih:  use  o/ mercury  ;  and  he  thought 
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sarsaparilia  would,^robably,  always  cure  what  re- 
sisted mercury.    (Medical  OU.  and  Inq.  vol.  i.) 

CuUen  considered  sarsaparilia  us  possessing  no 
virtues  of  any  kind  ;  for,  says  he,  "  tried  in  every 
shape,  I  have  never  found  it  an  effectual  medicine 
HI  syphilis,  or  any  other  disease."  {Mat.  Med. 
vol.  ii.) 

Mr.  Bronitield  declares,  that  lie  never  saw  a 
single  instance  in  which  sarsaparilia  cured  the  ve- 
nereal disease  without  the  aid  of  niercur)-,  either 
^ivea  before,  or  in  conjunction  with  it.  (Pract. 
Otis,  on  the  Use  uf  Corrosive  Sublimate,  S[c.  p.  TiJ.) 
Mr.  Pearson  also  contends,  that  sarsaparilia  lius 
not  the  potver  of  curing  any  one  form  of  the  lues 
venerea  ;  but  he  allows,  that  it  may  suspend,  for  a 
time,  the  ravages  of  that  contagion,  the  disease  re- 
turning;, if  no  mercury  should  have  been  used. 
This  gentleman  admits,  also,  that  sarsaparilia  will 
alleviate  symptoms  derived  from  the  venereal  virus. 
He  maintains,  that  t!ie  exhibition  of  sarsaparilia 
does  not  diminish  the  necessity  for  giving  less 
mercury.  Nocturnal  pains  in  the  limbs,  painful 
enlargements  of  the  elbow  and  knee,  membranous 
nodes,  cutaneous  ulcerations,  and  certain  other 
symptoms,  resembling  venereal  ones,  are  often  ex- 
perienced after  a  full  course  of  mercury.  Such 
complaints,  Mr.  Pearson  allows,  are  greatly  bene- 
fited by  sarsaparilia,  and  exasperated  by  mercury; 
and,  he  observes,  that  it  is  from  these  complaints 
having  been  mistaken  for  venereal  ones,  that  the 
idea  has  arisen,  that  sarsaparilia  has  cured  syphilis, 
when  mercury  had  failed.  Mercury  and  the  ve- 
nereal poison  may  jointly  produce,  in  certain  con- 
stitutions, symptoms  which  are  not  strictly  vene- 
real, and  are  sometimes  more  dreadful  than  the 
simple  effects  of  syphilis.  Some  of  the  worst  ot 
these  appearances  are  capable  of  being  cured  by 
sarsaparilia,  while  the  venereal  virus  still  remains 
in  the  system.  When  this  latter  disease  has  been 
eradicated  by  mercury,  sarsaparilia  will  also  cure 
the  sequelae  of  a  course  of  the  other  medicine. 
{Pearson,  On  the  Effects  of  various  Articles  in  the 
Cure  of  Lues  Venerea,  18U7.) 

The  value  of  many  of  the  foregoing  opinions  is 
much  affected  by  the  results  of  modern  inquiries 
into  the  nature  of  the  venereal  disease,  the  general 
possibility  of  curing  which,  without  the  aid  of 
mercury,  seems  well  established,  though  the  expe- 
diency of  the  method  is  another  question. 

[There  can  be  no  doubt  that  sarsaparilia  is  of 
great  service  in  all  cases  of  syphilitic  cachexia, 
ranking  next  in  effi  acy  to  the  hydriodate  of 
potash  in  tertiary  syphilis,  whether  manifested  in 
the  form  of  nodes,  caries  or  necrosis,  rupia,  or 
sloughing  of  the  palate  and  larynx.  (See  Ve- 
.vEiiEAL  Disease.)] 

SCA'LPEL.  (from  scalpo,  to  scrape.)  Ori- 
ginally a  raspatory,  or  instrument  for  scraping  dis- 
eased bones,  &c.  The  term  now  generally  signifies 
any  common  surgical  knife. 

SCA'RIFICATION.  (from  scarijico,  to  sca- 
rify.) The  operation  of  making  little  cuts,  or 
puncture.",  in  a  part,  for  the  purpose  of  taking 
away  blood,  letting  out  fluid  in  anasarcous  and 
erysipelatous  cases,  or  the  air  of  emphysema. 

SCIURHUS  ;  SCIRRHOMA  ;  SCIRRHO- 
SIS.  (from  (TKippdw,  to  harden.)  The  etymolo- 
gical import  of  these  terms  seems  merely  to  be 
induration.  The  first  is  now  generally  restricted 
to  the  induration  which  attends  scirrhous  cancer. 
(See  Ca.n'cek.) 


THE  SCLEROTIC  [The  Sclerotic  (The  Sclera, 
"  the  white  of  the  eye  ")  is  a  fibrous  capsule  with  a 
larger  opening  for  the  passage  of  the  optic  ner'  eand 
numerous  smaller  ones,  especially  immediately  in 
front  and  behind  the  insertion  of  the  recti-muscles, 
and  round  the  optic  nerve,  for  the  blood-vessels  and 
nerves  of  the  choroid.  The  surface  of  the  sclerotic 
is  slightly  grooved  just  behind  the  insertion  of  the 
recti-muscles,  for  the  reception  of  their  tendons. 
It  is  very  slightly  depressed  at  the  line  of  junc- 
tion with  the  cornea.  At  this  spot  is  situated  the 
circular  sinus  or  canal  of  Shlemm  (a  webb  of  ves- 
sels for  venous  blood).  Anteriorly,  the  sclerotic 
assists  in  forming  the  boundary  of  the  anterior 
chamber,  so  that  a  knife  thrust  through  it  half  a 
line  behind  the  margin  of  the  cornea,  enters  the 
chamber  without  wounding  the  iris. 

The  sclerotic  glides  within  a  capsule  termed 
"  Tenons  capsule,"  which  is  attached  to  the 
margin  of  the  orbit  behind  the  suspensory  liga- 
ment of  the  eyelids  and  further  back  merges  into 
the  sheath  of  the  optic  nerve. 

This  capsule  isolates  the  eyeball  from  the  soft 
parts  of  the  orbit.  Through  it,  the  muscles  of  the 
eyeball  (loosely  attached  to  it)  have  to  pass,  to 
reach  the  sclerotic.  Behind  their  insertion,  loose 
connective  tissue  is  found  between  the  capsule  and 
the  sclerotic. 

The  sclerotic  receives  few  blood-vessels  and 
nerves.  The  sub-coiijunctival  tissue  in  front  of 
the  insertion  of  the  recti-muscles  is  nourished  by 
capillaries  which  anastomose  with  blood-vessels 
aoing  to  the  ciliary  processes,  and  overfulness  of 
the  latter,  whether  chronic  or  acute,  betrays  itself 
by  enlargement  of  vessels  upon  the  sclerotic  near 
the  margin  of  the  cornea. 

The  sclerotic,  otherwise  of  a  dead  white  colour, 
appears  brilliant  white  where  it  is  covered  by 
conjunctiva.  The  thicker  the  sclerotic,  the  whiter 
it  appears,  the  thinner,  the  more  blueish.  In  dark 
persons,  small  or  large  brown  or  black  pigment 
spots  may  be  seen  in  its  ciliary  portion.  In  highly 
myopic  persons,  it  often  appears  blueish  (semi- 
transparent)  about  the  region  of  the  yellow  spot. 
Prolonged  congestion  of  the  ciliary  veins  leads  to 
enlargement  of  their  respective  sclerotic  apertures. 

We  make  ourselves  familiar  with  the  shades  of 
colour  of  the  sclerotic,  which  lie  within  the  limits 
of  health,  by  examining  the  sclerotic  of  many  fair 
and  dark  persons. 

The  colour  of  the  inner  (choroidal)  surface  of 
the  sclerotic  can  in  fair  persons  readily  be  recog- 
nised with  the  ophthalmoscope,  while  in  dark  ones 
(in  choriiids  with  much  pigment)  too  little  light 
reaches  the  sclerotic  to  render  it  conspicuous.  Some 
of  the  light,  if  the  sclerotic  is  very  thin,  passes 
through  it,  and  the  large  blood-vessels  can  be  per- 
ceived in  its  substance. 

Tlie  thickness  of  a  healthy  full-grown  sclerotic 
near  the  optic  nerve  amounts  to  ^^in.,  a  quarter  of 
an  inch  behind  the  margin  of  the  cornea  to  ^in., 
and  immediately  behind  the  insertion  of  the  recti- 
muscles  to  TrWin. 

In  some  cases  when  the  "  vitreous  "  is  removed: 
the  sclerotic  and  the  adjoining  tunics  are  thrown 
into  folds,  in  other  equally  healthy  eyes  they 
remain  expanded,  and  retain  their  curvature 
though  all  the  "  vitreous  "  may  have  been  re- 
moved. The  arrangement  and  proportions  of  tlie 
dilferent  kinds  of  tissue  of  which  the  sclerotic  is 
composed,  vary  in  its  dilforcnt  parts,  especially 
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along  the  margin  of  the  cornea,  at  the  sclerotic 
aperture,  at  the  region  of  the  yellow  sp,it  and 
round  the  apertures  for  the  choroidal  nerves  and 
blood-vessels.  The  sclerotic  consists,  generally 
speaking,  of  an  interlacement  of  some  white  fibmus, 
with  broad  bands  of  connective  tissue,  interwoven 
V(hh  elastic  fibres. 

Dsvehpment. — Before  the  third  month,  no  dif- 
ference of  appearance  is  observed  between  cornea 
and  sclerotic  ;  both  are  almost  transparent  and 
extremely  thin. 

A  circular  prominent  fold  of  sclerotic  appears 
as  the  first  indication  of  a  boundary  between 
cornea  and  sclerotic,  the  part  encircled  by  the  fold 
becoming  cornea.  The  small  round  transparent 
globules,  of  which  at  that  period  the  sclerotic 
consists  microscopically,  become  intermixed  with 
fjbrillse.  About  the  middle  of  the  third  month 
the  cornea  for  a  short  time  becomes  opaque,  but 
soon  resumes  its  transparency;  while  the  sclerotic 
becomes  opaque,  its  inner  surface  presenting  a 
silvery  lustre. 

About  the  middle  of  the  third  month,  when 
the  sclerotic  protuberance  becomes  perceptible,  a 
thick  network  of  blood-vessels  appears  upon  the 
outer  surface  of  the  sclerotic  close  behind  the  in- 
sertion of  the  recti-muscles:  it  forms  a  kind  of 
circle  round  the  eyeball,  and  gradually  extends 
towards  the  cornea  and  towards  the  optic  nerve, 
assisting  in  the  formation  of  the  greater  portion  of 
the  fibrdus  structure.  The  selenitic  rapidly  in 
creases  in  thickness  and  density  about  the  middle 
of  the  fifth  month,  at  a  time  at  which  the  fcetal 
changes  of  shape  of  the  eyeball,  and  the  closure 
of  the  foetal  fissure,  are  completed. 

Conyenital  Anomalies. — A  double  sclerotic,  the 
rudiments  of  a  sacond  one,  being  situated  within 
an  entire  one,  has  been  observed.  Blueish  spots 
in  the  sclerotic,  or  a  general  blueish  (serai-trans, 
parent)  tint,  due  to  great  thinnes.%  is  frequently 
observed  in  infants.  Remnants  of  the  sclerotic 
protuberance  have  occurred  in  microphthalmic 
eyes.  Prominences  beyond  the  general  curvature 
round  the  insertion  of  the  recti-muscles,  or  round 
the  optic  nerve,  are  not  uncommon. 
.  Tumors, — Little  "  dermoid  tumors  "  are  gene^ 
rally  congenital ;  at  their  base  they  are  adhering 
tp  the  sclerotic,  and  at  their  summit  to  the  con- 
junctiva. Often  hairs  are  found  projecting  from 
their  surface. 

Staphyloma — especially  in  the  ciliary  region — 
"  strumous  deposit  "  in  the  same  region,  medullary 
and  especially  melanotic  cancer,  as  often  found 
upon  the  equatorial  part  of  the  sclerotic,  have  been 
mistaken  for  tumors  of  the  sclerotic  itself, 
,  Inflammation. — The  sclerotic  is  frequently  in- 
volved in  inflammation  of  adjoining  tunics,  e.g.  of 
the  conjunctiva,  or  of  the  ciliary  processes,  or  in 
ophthalmitis.  The  inflammation  is  often  of  syphi- 
litic origin,  if  it  commences  in  the  sclerotic.  It 
appears  most  frequently  in  the  ciliary  region,  where 
It  occupies  circumscribed  patches  of  a  purple  tint, 
covered  with  larger  vessels,  the  vascular  sclerotic 
and  the  sub-conjunctival  tissue  being  swollen.  In 
from  five  to  ten  weeks,  the  inflammation  subsides, 
leaving  the  sclerotic  slightly  discoloured,  semi- 
transparent,  and  thinner.  Similar  circumscribed 
inflammation  often  appears  successively  in  adjoin- 
ing pirts  of  the  sclerotic  all  round  the  cornea. 

"Ireatinent. — The  inflammation  readily  subsides 
under  the  use  of  bichloride  of  mercury,  from 


to  of  a  grain  to  be  taken  twice  daily  in 
some  water,  with  the  local  application  of  atn.pia. 
A  few  drops  of  the  lotion  "  to  be  dropped  into  the 
eye  "  twice  daily.  The  same  treatment  is  at  once 
adopted  if  new  attacks  appear,  which  often  hap- 
pens at  the  same  season  of  one  or  several  of  the 
succeeding  years. 

Rheumatio  Inflammation.~ln  rare  cases  we  meet 
with  an  acute  diffused  purple  redness,  and  slight 
swelhng  of  the  sclerotic,  with  extreme  intolerance 

'  I J  r^^  P^'"  ^'■°"g'>'  on  by  exposure  to 
cold  When  minutely  examining  a  section  of  such 
a  sclerotic,  we  find  in  the  inflamed  portion  graups 
of  what  appear  to  be  connective  tissue  corpuscles. 
The  latter  are  swollen,  and  their  stellate  processes 
anastomose  with  each  other  and  with  those  of 
neighbouring  groups.  Their  granules  change  into 
cells,  and  probably  by  subdivision  increase  in 
number.  The  granules  appearing  in  the  interior 
ot  the  new  cells,  undergo  similar  changes.  The 
substance  intervening  between  the  nests  of  cor- 
puscles gradually  disappears,  but  if  the  inflam- 
mation IS  very  acute,  it  is  changed  into  a  yellowish 
pulpy  substance,  breaking  up  into  shieds  (slough), 
while  the  nuclei  and  cells  of  the  connective  tissue 
corpuscles  undergo  fatty  degeneration, 

Treatment.~The  frequent  application  of  pieces 
of  lint  dipped  into  hot  Lotio  Papaveris,  and  of 
chloroform  liniment,  to  the  skin  of  the  evelids, 
forehead,  and  temple,  with  frequent  instillations  of 
atropia,  are  prescribed.  The  eyes  are  kept  ex- 
cluded from  light.  The  general  medical  treatment 
depends  upon  the  constitution  of  the  patient. 

Inflammation  of  Tenons  Capsule  is  a  common 
occurrence  in  ophthalmitis  where  the  capsule  be- 
comes adherent  to  the  sclerotic,  &c.  Inflammation 
of  circumscribed  portions,  has  been  observed  in 
myopia,  and  in  tumors  of  the  orbit  or  eyeball,  and 
occasionally  after  exposure  to  cold  air.  It  is  ac- 
companied  by  slight  ptosis,  a  sensation  of  tension 
in  the  eyeball,  sometimes  with  severe  pain  in  and 
round  the  orbits,  with  vascularity  and  serous 
chemosis  of  the  conjunctiva,  and  with  slight  pro- 
trusion of  the  eye,  the  movements  of  which  are 
slow  and  painful. 

Tiealmenl. — Cold  fomentations  or  the  local  ap- 
plication of  ice,  should  be  tried  first,  with  a  number 
of  leeches  (proportionate  to  the  strength  of  the 
patient)  applied  to  the  skin  of  the  corresponding 
temple.  Fomentations  with  warm  or  hot  Lot. 
Papaveris  are  ordered,  if  the  cold  should  feel  un- 
pleasant to  the  patient.  If  ophthalmitis  or  intra- 
ocular tumor  are  the  cause,  excision  of  the  eye 
may  become  necessary. 

Ulceration. — The  ulcer  is  preceded  by  a  yellow- 
ish grey  opaque  and  circumscribed  infiltration. 
The  margins  of  the  ulcer  are  abrupt,  the  base 
yellowish  white  and  opaque,  with  much  redness 
and  swelling  of  the  surrounding  sclerotic  and 
conjunctiva.  A  patient,  some  months  ago  dis- 
charged from  the  hospital  after  recovery  from  a 
syphilitic  ulcer  of  the  lower  lid,  lately  presented 
himself  with  two  deep  ulcers  in  the  lower  and 
outer  part  of  the  sclerotic,  with  ulceration  of  the 
cornea  and  some  iritis.  The  ulcers  healed  rapidly 
under  the  application  of  the  ungt,  hydiarg.  nitrat- 
niitius;  a  quantity  of  the  size  of  a  small  pea 
being  rubbed  into  the  ulcers  twice  daily. 

Cancerous  ulcerations  may  from   the  eyelids 
encroach  upon  the  sclerotic 

Injuries. — Clean  cuts  or  punctures  of  the  scle- 


rotic,  heal  readily  with  a  semi-transparent  cicatrix. 
The  lids  of  the  eye  thus  wounded  should  be  kept 
closed,  wet  lint  being  kept  tied  over  them  until 
the  wound  has  healed  and  all  undue  vascularity 
disappeared.  The  fellow  eye,  if  there  be  no  sym- 
pathetic irritation,  may  be  used  for  work. 

Rupture  of  the  sclerotic,  e.g.  after  blows,  occurs 
more  frequently  near  the  upper  or  inner  margin  of 
the  cornea.  The  eyeball  being  least  protected  at 
the  outer  and  lower  border  of  the  orbit,  is  by  the 
blow  driven  against  the  opposite  prominent  part. 
The  rupture  is  often  complicated  with  bleeding 
into  the  anterior  chamber,  with  separation  of  part 
or  of  the  entire  iris  from  its  insertion,  with  dislo- 
cation of  the  lens,  the  latter  escaping  through  the 
wound.  Portions  of  iris,  choroid,  "  vitreous,''  or 
retina  may  project  from  tlie  wound.  All  the  con- 
tents of  the  sclerotic  may  escape,  the  latter  becom- 
ing filled  with  blood. 

The  prognosis  depends  upon  the  amount  of  in- 
jury inflicted  upon  the  deeper  parts  of  the  eye. 

Treatment. — After  having  cleaned  the  wound 
from  extraneous  substance,  portions  of  vitreous,  &c., 
lint  dipped  in  fresh  water  is  applied  over  the  closed 
lids  of  the  injured  eye,  upon  this,  some  cotton 
wool  is  placed  and  the  whole  secured  by  a  band- 
age. The  bandage  is  removed  three  times  daily. 
Rest  of  the  injured  eye  and  instillations  of  atropia 
into  the  fellow  eye  if  any  sympathetic  irritation 
should  exist,  are  prescribed.  The  latter,  in  the 
absence  of  all  irritation,  may  be  used  for  work. 
(See  Injuries  of  Choroid,  Retina,  4'<^.)] 

C.  Bader. 

SCRO'FULA.orSCROPHULA.  (fromscra/«, 
a  sow.)  So  named,  as  is  commonly  suppoied, 
either  on  account  of  its  often  giving  a  thick  appear- 
ance to  the  throat  and  neck,  a  character  of  the 
animal  here  mentioned,  or,  because  swine  were 
fancied  to  be  subject  to  the  disease  ;  though  the 
coriectness  of  this  last  etj'mology  is  rendered 
questionable  by  the  remarks  of  Dr.  Henning  ;  and 
the  statement  that  pigs  are  really  liable  to  scrofula 
he  also  pronounces  to  be  erroneous.  (See  Critical 
Inquiry  into  tlie  Pathology  of  Scrofula,  (Sfc.  pp.  1 ,  9.) 
Here,  however,  it  is  to  be  recollected,  that  this 
author  does  not  admit  tuberculous  deposits  to  be 
any  proof  of  scrofula  ;  a  point  on  which  the  highest 
modern  authorities  would  be  against  him.  Now, 
according  to  Dupuy,  all  the  domestic  animals  of 
France,  not  excepting  the  dog,  as  well  as  those 
imported  from  warmer  countries,  are  subject  to 
tuberculous  deposits.  {De  I'Affection  Ttibercu- 
lease,  S[c.) 

■  Celsus  clearly  describes  the  disease,  as  it  affects 
the  absorbent  glands,  under  the  name  of  struma. 
The  other  term  applied  to  it,  the  King's  Evil, 
commemorates  the  imaginary  virtues  of  the  royal 
touch,  to  which  from  the  time  of  Edward  the  Con- 
fessor, till  the  reign  of  Queen  Anne,  multitudes  of 
persons  afflicted  with  scrofula  were  subjected.  A 
similar  custom  prevailed  in  France  ;  and  miracu- 
lous powers  for  the  cure  of  scrofula  were  likewise 
claimed  for  different  Romish  saints  ;  for  the  heads 
of  certain  noble  families;  for  the  seventh  son;  and 
for  many  consecrated  springs. 

One  of  the  most  frequent  effects  of  the  disease  is 
a  chronic  swelling  of  the  absorbent  glands,  in  vari- 
ous parts  of  the  body,  which  glands  generally  tend 
more  or  less  slowl}'  to  suppuration.  Our  notions  of 
scrofula,  however,  would  be  very  imperfect,  were 
we  to  define  the  disorder  to  bo  a  morbid  state  of  the 
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lymphatic  glandular  system.  The  first  appearances, 
indeed,  frequently  consist  of  spots  on  different 
parts  of  the  body,  and  of  eruptions  and  ulcerations 
behind  the  ears.  The  system  of  absorbent  glands, 
it  is  true,  seldom  or  never  fails  to  become  affected 
in  the  progress  of  the  disease  ;  yet  scrofula  fre- 
quently  appears,  for  the  first  time,  in  parts  which 
are  not  of  a  glandular  nature.  There  are,  per- 
haps, but  few,  if  any,  of  the  textures  of  the  human 
body,  or  of  the  organs,  which  these  textures  form, 
that  are  not  lia'ole  to  attacks  of  scrofula,  and  to 
scrofula  as  an  original  idiopathic  affection.  (See 
Thomson  on  Inflammation,  p.  134.)  These  senti- 
ments, accurate  as  I  believe  them  to  be,  are  en- 
tirely at  variance  with  those  of  Alibert  and  other 
modems,  who  describe  the  disease  as  having  its 
commencement  in  the  conglobate  glands,  especi- 
ally those  of  the  neck  (^Nosol.  Naturelle,  t.  i. 
p.  441.  4to.  Paris,  1817);  and  they  are  equally 
opposite  to  the  doctrine  of  Dr.  Henning,  who 
argues,  that  the  superficial  absorbent  glands  alone 
are  susceptible  of  the  original  action  of  the  cause 
of  this  disease,  and  that  if  other  parts  become 
affected  by  it,  such  affection  is  consequential.  {On 
the  Pathology  of  Scrofula,  chap,  vi.) 

The  ab8orl)ent  glands  are  far  from  being  the 
only  parts  liable  to  the  original  attack  of  scrofula. 
Sometimes,  as  I  have  stated,  the  disease  begins  in 
the  cutaneous  texture  ;  very  often  in  the  eyes, 
nostrils,  or  lips.  In  other  cases,  we  find  it  fixing 
upon  organs  more  deeply  situated,  as  the  bones 
and  joints  ;  or  obstructing  the  organs  for  convey» 
ance  of  the  chyle;  or  giving  rise  in  the  lungs,  the 
spleen,  the  kidneys,  the  peritoneum,  and  other 
p;irts,  to  those  tubercular  diseases,  which,  in  this 
climate,  are  one  of  the  greatest  causes  of  morta- 
lity. The  most  frequent  seats  of  scrofulous  tu- 
bercles in  adults  are,  first,  the  lungs,  and  then  the 
small  intestines  ;  but,  in  children,  the  bronchial 
glands,  the  mesenteric  glands,  the  spleen,  the  kid- 
neys, and  the  intestines,  in  the  order  here  enume-. 
rated.  When,  therefore,  tubercular  phthisis  is 
regarded  as  a  scrofulous  disease,  it  makes  an  im-. 
portant  difference  in  the  comparative  estimate  of 
the  frequency  of  scrofula  in  children  and  grown 
up  persons.  The  most  certain  evidence  of  the  ex- 
istence of  scrofula  seems  to  Dr.  Cumin  to  be 
afforded  by  the  production  of  a  soft,  brittle,  unor- 
ganised matter,  resembling  curd,  or  new  cheese  ■ 
which  is  found  mixed  with  the  contents  of  scro- 
fulous abscesses,  or  deposited  in  rounded  masses- 
of  different  degrees  of  firmness,  varying  in  bulk 
from  the  size  of  a  millet  seed  to  that  of  a  hen's 
egg.  Sometimes  it  is  contained  within  the  natural 
cavities  and  canals  of  the  body,  sometimes  it  is 
enclosed  in  cysts,  and  occasionally  it  is  diffused  as 
if  by  infiltration,  through  the  natural  texture'  of 
a  part.  To  the  rounded  masses  of  this  substance 
the  name  of  tubercles  has  been  assigned,  and  the 
substance  itself  is  called  tuberculous,  or  tubercular 
matter.  "  We  venture  to  assert,  that  the  presence 
of  tuberculous  matter  is  a  satisfactory  proof  of  the 
existence  of  scrofula;  but,  we  do  not  by  any  means 
maintain,  that  scrofula  cannot  exist  without  the  de- 
position of  this  substance.  The  researches  of  patho- 
logical anatomy  have  shown, that  scarcely  any  living' 
texture  of  the  h  uman  body  is  tiltogether  exempted 
from  tuberculous  deposits.  This  morbid  production' 
has  been  observed  on  the  free  unbroken  surfaces 
of  mucous  membranes,  within  mucous  follicles  and' 
forming  the  contents  of  lymphatic  vessels,  the 
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tunics  of  which  were  themselves  sound.  (JudraL 
Jiiul.  Pathol,  t.  i.  p.  419,  and  t.  ii.  p.  446  ) 
Uiaiiules  ot  tubt-rculous  mutter,  sometimes  insu- 
lated, sometimes  clustered  together,  have  also  been 
detected  within  the  clots  of  blood  contained  in  the 
cells  of  the  spleen."  (Jndral,  Op.  eit.  t.  ii.  p.  431, 
and  CarsweU's  lllustratiotis  of  the  Elem.  Forms  of 
Disease,  Fuse.  i.  p.  1,  3.  Cumin,  in  Cyclop,  of 
Fract.  Med.,  art.  Scrofula.) 

Professor  Cars  well  leniarks,  that  the  prevailing 
opinion  among  pathologists  is,  that  the  seat  of  tu- 
berculous matter  is  the  cellular  tissue  of  organs- 
th  at  it  may,  however,  be  formed  on  secreting'  sur- 
iaces,  as  in  the  mucous  follicles  of  the  intestines; 
perhaps,  in  the  air-cells  and  bronchi  ;  the  surface 
of  the  pleura  and  peritoneum;  and  likewise  in 
false  membranes,  or  other  accidental  and  new  pro- 
ducts; and  in  the  blood  itself.    According  to  the 
researches  of  this  distinguished  pathologist  the 
mucous  system  is  the  most  frequent  seat  of  tubei- 
culous  matter.    "  In  whatever  organ  the  form- 
ation of  tuberculous  matter  takes  place,  the  mu- 
cous system,  if  constituting  a  part  of  that  organ,  is, 
in  genei-iil,  either  the  e.xclusive  seat  of  this  morbid 
product,  or  is  far  more  extensively  affected  with  it 
than  any  of  the  other  systems,  or  tissues  of  the 
sanie  organ.    Thus  the  mucous  system  of  the  re- 
spiratory, digestive,  biliary,  urinary,  and  generative 
organs,  is  much  more  frequently  the  seat  of  tuber- 
culous matter,  than  any  other  system,  or  tissue, 
which  enters  into  the  composition  of  these  organs. 
The  coloured  plates  I.  and  II.  furnish  the  clearest 
evidence  of  the  formation  of  tuberculous  matter  in 
the  mucous  system  of  all  these  organs.    I  have 
shown  it  in  the  lungs,  formed  on  the  secreting 
surface,  and  collected  within  the  air-cells  and 
bronchi;  the  intestines,  in  the  isolated  and  aggre- 
gated follicles;  the  liver,  in  the  biliary  ducts  and 
their  extremities;  the  kidneys,  in  the  infundibula, 
pelvis,  and  ureters  ;  the  uterus,  in  the  cavity  of 
that  organ,  and  Fallopian  tubes;  and  the  testicle, 
in  the  tubuli  seminiferi,  epididymis,  and  vas  de- 
ferens. 

"  The  formation  and  subsequent  diffusion  of 
tuberculous  matter  is  also  observed  on  the  secret- 
ing surface  of  serous  membranes,  particularly  the 
pleura  and  peritoneum;  and  in  the  numerous  mi- 
nute cavities  of  the  cellular  tissue.  The  accumu- 
lation in  the  lacteals  and  lymphatics,  both  before 
and  after  they  unite  to  form  their  respective  glands, 
is  frequently  very  considerable.''  (See  PI.  III. 
and  IV.)  In  PI.  III.  Dr.  Carswell  has  a,so 
given  representations  of  tuberculous  matter  in  the 
substance  of  the  biain  and  cerebellum,  in  acci- 
dental cellular  tissue,  and  in  the  blood.  (See 
Illustrations  of  the  Elem.  Forms  of  Disease,  Fasc.  i. ) 

[Rokitansky  describes  scrofulous  tubercle  as  an 
exudate  of  a  fibrinous  or  albuminous  lilastema  in  the 
lowest  grade  of  development,  which  readily  solidi- 
fies. This  e.xudate.  he  says,  "  is  for  the  most  part 
distinguibhed  by  the  tubercle  form  ;  that  is,  by 
Its  appearance  as  scattered  or  collected  nodules,  or 
where  more  copiously  produced,  by  its  deposition 
m  granulations  and  stellate  masses.  It  is  hereby 
cognisable  at  the  first  glance.  Still  this  is  open  to 
exceptions;  tubercle  itself  occurs  in  extensive 
irregular  manses.  These  are  inflammatory  pro- 
ducts endowed  with  an  indwelling  tuberculous 
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naracter,  although  manifesting  a  total  absence  of 
tne  external  hal.itudes  of  tubercle.  Tubercle  has 
werelore  sometimes  a  local,  but,  far  more  fre- 


quently, a  general,  import  and  significance.  It  is 
invariably  oo  closely  linked  witli  dyscrasial  pro- 
cesses, that,  for  a  profi  table  consideration  of  tubercle, 
an  incessant  retrospect  to  ibe  dyscrasial  relations 
is  imperatively  demanded." 

He  does  not  hold  with  the  opinion  that  the 
grey  miliary  tubercle  is  converted  into  the  crude 
yellow  tubercle  of  Laennec  by  progressive  changes 
but  considers  them  as  two  separate  exudations 
from  the  first.  He  thus  divides  scrofulous  tubercle 
into  two  distinct  kinds  under  the  designations  of 
simple  fibrinous  or  grey  tuLercle  and  fibrino  crou- 
puus  or  yellow  tubercle,  each  possessing  its  appro- 
priate characters  of  development  and  decay. 

Simple  fibrinous  oryiey  miliary  tubercle  "appears 
as  scattered  or  stellate  conglomerations  of  granules 
of  about  the  size  of  millet  seeds.  It  presents, 
moreover,  smooth  pseudo-raembianous  exudates,  as 
we  often  find  exemplified  upon  the  pleura  of  lungs 
involved  in  florid  phthisis."  "  Under  the  micro- 
scope it  reveals  the  following  elementary  composi- 
tion. It  consists  mainly  of  a  more  or  less  pellucid 
base  (blastema),  which  forms  a  sort  of  binding 
[  medium  for  certain  form  elements.  Its  components 
therefore  are  :  I.  The  said  basement  mass,  for  the 
most  part  a  fibro-glebous,  grey,  fixed  blastema, 
rendered  turgescent  and  transparent  by  acetic 
acid.    2.  Certain  embryonic  form  elements,  viz. : 

(a)  Elementary  granules  of  various  magnitude. 

[b)  Nucleous  formations,  both  black-contoured,  lus- 
trous, spherical,  even  oblong  nuclei ;  and  more 
delicate,  dull,  granulated  nuclei,  under  various 
phases,  (c)  Nucleated  cells;  commonly  in  such 
bmall  numbers  as  to  tempt  one  to  doubt  their 
occurrence  altogether.  Nuclei  and  cells  are  often 
to  a  great  extent  misshapen,  disorderly,  jagged, 
angular,  bulging,  dumb-bell  shaped,  rudimental, 
stunted.  This  tubercle,  he  maintains,  never 
softens;  its  metamorphosis  is  limited  to  decadence. 
It  becomes  transformed  with  the  loss  of  its  mois- 
ture, with  condensation,  to  a  hard  nodule,  and 
shrivels  into  a  tough,  amorphous,  or  indistinct 
fibrous,  horn-like  mass,  in  a  word-— cornifies.  This 
determines  a  complete  wasting  and  death  of  the 
tubercle,  subversive  of  all  furtlier  change.  Occa- 
sionally this  process  is  associated  with  bony  depo- 
sition, the  tubercle  becoming  a  partly  cornified, 
partly  ossified,  nodule." 

Tlie  fibrino  croupous  or  yellow  tubercle  he  de- 
icribes  as  appearing  from  the  first  "in  the  shape  of 
roundish  nodules,  as  also,  and  that  very  frequently, 
of  irregular  gibbous  branched  masses  of  considerable 
diameter,  or  upon  free  surfaces  as  gibbo-siellate 
layers  of  various  thickness.    The  nodules  in  size 
often  equal  the  grey  tubercle  granulations,  still 
oftener  do  they  equal  hemp-seed  or  peas.  Usuall}^ 
every  variety  of  size  coexists.  The  substance  of  this 
tubercle  is,  as  we  maj'  here  once  for  all  remark, 
opaque  from  the  very  first;  now  resplendent  in  vari- 
ous degrees,  yellow,  of  fibrous  or  olgrauuliirfracture, 
firmly  elastic  orriable,  of  a  hirdaceous,  card-like  as- 
pect. The  microscopic  examination  of  this  tubercle 
shows,  as  in  the  case  of  the  foregoing  one,  a  fixed 
base  and  the  aforesaid  form  elements.  The  former 
is  a  fibro-glebous,  or  else  an  amorphous  opaque 
blastema.  With  respect  to  tiie  latter  much  variety 
obtains.    The  number  of  cells,  of  nuclei,  especially 
of  the  dull,  granulated  nuclei,  of  the  elementary 
granules,  and  especially  the  quantity  of  the  finest 
point-molecule  predominate.    The  metamorphosis 
proper  to  this  tubercle  is  softening,  and  again  ere- 


tefiictioii.  The  first,  iiamelj',  softening,  also  termed 
suppuration,  consists  in  this:  after  the  tubercle  has 
tarried  for  a  certain  time  in  the  above  described 
condition  of  crudity,  it  loosens  up,  for  the  most 
part  with  considerable  increase  of  volume,  readily 
breaks  asunder  through  compression,  moistens. 
Hereupon  it  changes  into  a  yellowish,  glutinous, 
fatty,  tenacious  substance,  like  melted  cheese,  and 
eventually  liquefies  to  a  thin,  wliey-like  iluid  of 
acid  reaction,  wherein  flocculent  and  fragmentary 
particles,  the  remnants  of  tubercle  imperfectly 
broken  up,  float  as  tubercle  pus.  In  the  larger 
tubercle  masses  there  is  often  observable,  during 
the  said  process,  a  cleft  formation  on  a  large 
scale;  or,  where  the  tubercle  is  spread  out  in  a 
layer,  a  Assuring  of  this  latter.  With  regard  to 
the  elementary  character  of  the  tubercle  at  this 
stage,  we  would  observe  :  the  softening  consists 
in  a  liquefaction  aud  breaking  up  of  the  solidified 
base  of  the  tubercle  to  a  fluid  loaded  with  point- 
molecule.  This  transformation  results  in  a  separa- 
tion or  isolation  of  the  form  elements  of  the 
tubercle,  which,  at  the  same  time,  undergo  within 
the  fluid  a  more  or  less  marked  change.  Thus, 
the  cells  become  turgescent,  corroded,  dissolved; 
the  nuclei  shrivelled  and  misshapen,  irregular, 
angular,  pouched,  &c.  At  length  free  fat  becomes 
develiiped  in  the  softened  tubercle.  Hence,  the 
liquefied  tubercle  consists  {a)  of  a  fluid  with  point 
molecule  ;  (6)  of  the  isolated  nuclei  and  cells 
changed  in  the  manner  just  now  specified;  {o)  of 
free  fat  in  the  shape  of  elementary  granules  and 
larger  scattered  globules. 

"  The  other  metamorphosis  of  this  tubercle  is 
ci-elefaction.  It  never  aff^ects  the  tubercle  blastema 
in  i[s  primitive  condition,  but  only  in  its  liquefy- 
ing or  liquefied  state.  During  the  softening 
process,  or  alter  its  completion,  the  tubercle  takes 
up  lime-salts  and  fats  in  the  shape  of  free  discrete 
or  aggregated  elementary  molecule,  or  else  in 
granule  cells  in  the  form  of  big  drops  of  choles- 
terine  crystals.  In  this  act,  the  softened  tubercle 
is  progressively  thickened  into  a  moist,  unctuous 
chalk-pap,  and  eventually  converted  into  a  concrete 
mortar."] 

Scrofula  generally  first  shows  itself  during  in- 
fancy, between  the  ages  of  three  and  seven;  some- 
times ratiier  sooner  ;  but  frequently  as  late  as 
puberty,  and  in  some  instances,  not  till  a  more  ad- 
vanced period  of  life.  In  the  latter  cases,  the  dis- 
ease is  said  to  be  rarelj-  so  complete,  or  well 
marked,  as  it  is  in  young  subjects.  Sir  A.  Cooper 
mentions  the  period  of  growth  generally,  as  the 
time  of  life  for  scrofula  ;  and  its  first  commence- 
ment, afterwards,  he  agrees  with  most  writers  in 
pronouncing  very  uncommon.  "  Cette  malndie 
(says  Alibert)  est  commuii^ment  le  partage  do  la 
premiere  enfance.  II  est  rare  qu'elle  sedc'veloppe 
chez  les  adultes.  Je  Tai  pourtant  observde  chez 
des  septuagenaires  ;  niais  presque  toujours  ce  sont 
les  effets  de  la  dentition  qui  la  font  dclore,  et  ceux 
de  la  puberte  qui  la  font  dvanouir."  {Nosol.  Na- 
tarelle,  p.  448.)  These  statements  do  not  apply 
to  tubercular  forms  of  scrofula. 

By  some  authors,  it  is  stated,  that  the  disease 
seldom  attacks  the  glands  in  children  under  two 
years  of  age.  Dr.  Thomson,  however,  has  seen  the 
glands  affected  before  this  period,  and  Dr.  Cullen 
used  to  mention  a  case,  in  which  the  disease  broke 
out  ill  an  infant  only  three  months  old;  which  is 
uncommon.     But,  though  glandular  scrofula  oc- 
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curs  most  frequently  in  children,  it  is  by  no  means 
confined  to  that  period  of  life.    Dr.  Thomson  has 
even  found  the  mesenteric  glands  affected  with 
scrofulous  inflammation  in  persons  of  very  advanced 
age.    {Lectures  on  Injlammatiun,  \\.  130.)  Pro- 
bably, however,  such  patients  had  laboured  under 
scrofulous  complaints  in  their  earlier  days;  and  it 
merits  notice,  that  some  authors,  like  Dr.  Henning 
(p.  110),  do  not  regard  enlargements  of  the  me- 
senteric glands  as  an  unequivocal  specimen  of  scro- 
fula. But,  how  they  can  retain  this  opinion,  when 
they  see  tubercular  matter  in  those  parts,  I  cannot 
understand.    It  is  observed  by  Mr.  Lloyd,  that 
the  susceptibility  of  difterent  parts  to  the  disease 
"  is  altered  by  age  :  thus,  in  children,  the  upper 
lip,  eyes,  glands  of  the  neck,  and  those  of  the  me- 
sentery, are  generally  the  parts  first  affected;  the 
lungs,  bones,  aud  other  parts,  being  subsequently 
attacked.    It  happens  sometimes  too  in  children, 
that  small  lumps  form  under  the  skin  in  various 
parts  of  the  body,  which  suppurate,  ulcerate,  and 
pursue  the  same  course  with  scrofulous  abscesses 
in  general."    {On  Scrofula,  p.  5.)    A  species  of 
warts,  he  says,  also  often  forms  about  the  face  and 
neck  of  children  of  a  scrofulous  habit,  but  seldom 
in  adults.     "  In  more  advanced  age,  the  eyes, 
upper  lip,  and  lymphatic  glands  are  comparatively 
seldom  affected;  while  the  lungs,  the  other  vis- 
cera, and  the  spongy  parts  of  the  bones  are  fre- 
quently attacked." 

Scrofula  is  also  as  hereditary  as  any  disease  cau 
be;  that  is  to  say,  it  is  so  inasmuch  as  any  par- 
ticular kind  of  temperament  or  constitution  can 
descend,  more  or  less  completely,  from  parents  to 
children.  Mr.  White,  Dr.  Ilenning,  and  others  have 
strongly  censured  calling  the  disease  hereditary; 
but  their  observations  only  lead  to  these  conclu- 
sions, that  children,  born  of  scrofulous  parents, 
are  not  invariably  affected  with  scrofulous  dis- 
eases ;  and  that,  sometimes,  one  child  has  some 
strumous  affection,  while  the  parents,  and  all  the 
rest  of  the  family,  have  no  appearance  of  scrofulous 
habits.  However,  I  still  conceive,  that  neither 
Mr.  White,  nor  any  other  writer,  will  maintain  the 
opinion,  that  scrofula  does  not  much  more  frequently 
afflict  the  children  of  scrofulous  parents,  than  the 
offspring  of  persons  who  have  always  been  per- 
fectly free  from  every  tendency  to  any  form  of  this 
affliction.  Too  numerous  are  the  facts,  which  fall 
under  my  own  notice,  to  allow  me  to  entertain  the 
smallest  doubt,  that  scrofula  prevails  in  certain  fa- 
milies. In  this  sense,  I  think  the  term  hereditary 
perfectly  accurate  and  allowable.  But,  at  the  same 
time,  I  beg  the  reader  to  understand,  that  I  have 
no  intention  of  questioning  what  seem  to  be  irre- 
fragable truths,  viz.  that  the  children  of  scrofulous 
parents  often  continue,  as  long  as  they  live,  en- 
tirely free  from  the  disease;  and  that  one  child  ig 
sometimes  afflicted,  while  its  father,  mother,  bro- 
thers, sisters,  and  all  the  rest  of  its  relations,  have 
never  had  any  tendency  to  strumous  disorders.  It 
sliould  also  be  recollected,  that  the  doctrine  of  a 
congenital  tendency  to  the  disease  in  particular 
families  is  one  which  interferes  with  some  theories, 
which  have  been  offered  about  the  predisposing 
cause  of  the  disease,  as  for  instance  with  that  of 
Dr.  Henning,  who  declares  that  such  cause  is  fo- 
reign to  the  body,  and  depends  upon  peculiarity  of 
climate  (On  tlui  Pallioloyy  of  Scrofula,  p.  6.9,  &c.); 
an  opinion,  which  is  incorrect  only  in  respect  to 
its  exclusion  of  the  influence  of  other  circumstances. 


SCROFULA 
Two  specimens  of  tubercnlated  lungs  in  the  foetii 
preserved  in  Mr.  Langstatf's  nvisenm,  have  been 
adduced  by  Mr.  Lloyd,  as  positive  proofs  of  scro 
fula  being  hereditary.    {On  Scrofula,  p.  23.)  Th 
facts  and  arguments  on  this  point,  I  think,  ar 
decidedly  in  favour  of  the  doctrine;  and  Dr.  Ali 
son,  who  has  treated  very  ably  of  the  pathology 
of  scrofula,  has  remarked,  that,  "  in  most  cases, 
in  which  scrofulous  diseases  are  fatal,  the  diseased 
action  is  in  internal  parts,  and  the  first  symptoms 
are  obscure  and  equivocal.     The  chief  and  cer- 
tainly the  most  characteristic  appearances  on  dis 
section  are  tubercles  in  different  stages  of  thei 
progress.    (S«e  Ediiu  Med.  Chir.  Trans,  vol 
p.  403.)     The  same  writer  everywhere  treats  of 
phthisis  as  decidedly  a  scrofulous  disease. 

In  the  individuals,  possessins  the  disposition  to 
scrofula,  a  peculiar  softness  and  flaccidity  of  fibre 
are  remarkable;  their  hiiir  is  more  frequently  light 
coloured  than  dark,  and  their  eyes  are  oftener  of 
a  blue  than  any  other  colour.  The  eyelashes  are 
frequently  long  and  the  pupils  large.  Their  skin 
is  generally  very  fine,  and  even  handsome,  both 
in  regard  to  its  outward  texture  and  complexioi 
When  pinched,  it  feels  (as  Sir  A.  Cooper  ob- 
serves) thinner  than  that  of  a  healthy  child,  and 
the  vessels  may  often  be  seen  meandering  under 
it.  Subjects  with  scrofulous  constitutions  fre- 
quently have  a  thickening  of  the  upper  lip;  this 
swelling  is  sometimes  very  considerable,  and  oc- 
oasiiinnlly  extends  to  within  the  nostrils  The 
extremities  of  the  fingers  are  broad  and  flat,  or 
clubbed,  as  the  plirase  is,  just  like  what  is  seen  in 
phthisxal  persons;  and  the  belly  is  large.  Scro 
fula  is  sometimes  complicated  with  rachitis,  or 
follows  the  latter  affection;  but  .-there  is  as  little 
reason  for  supposing  rickets  to  arise  from  scrofula, 
as  this  latter  from  rickets.  In  some  subjects,  how- 
ever, the  complexion  is  dark,  and  the  skin  coarse; 
but  in  these  persons,  at  least  when  young,  the  face 
is  generally  tumid,  and  the  look  unhealthy. 
(Burns  on  Inflammation,  vol.  ii.  p.  232.) 

Mr.  White  denies  that  grey,  or  blue  eyes,  light 
hair,  and  a  fair  complexion,  ought  to  be  consi- 
dered as  marks  of  a  scrofulous  disposition;  for  the 
majority  of  children  in  this  country  have  light 
hair  and  eyes  while  young,  which  become  darker 
as  they  advance  in  life.  Now,  as  the  majority  of 
scrofulous  patients  are  children,  and  young  sub- 
jects, and  as  most  children  in  this  country  have 
naturally  the  kind  of  hair  and  eyes  above  de- 
scribed, Mr.  White  considers  it  inaccurate  to  lay 
any  stress  on  persons  aflfected  with  struma,  or  pre- 
disposed to  this  disease,  having  such  appearances. 
{On  Struma  or  Scrofula,  p.  38,  ed.  3.)  However, 
it  is  to  be  recollected,  that  the  greater  frequency 
of  scrofula  in  fair  people  is  noticed  in  France, 
where  the  eyes  are  mostly  dark.  Thus,  Alibert, 
in  his  description  of  a  patient  disposed  to  the 
disease,  takes  notice  of  his  swelled  nostrils  and 
upper  lip;  his  florid  complexion;  his  fair,  deli- 
cate, and  glossy  skin;  his  cheeks  of  a  lively  red 
colour;  circumscribed,  however,  by  a  pallid  bloat- 
edness  of  the  rest  of  the  face;  his  blue  eyes;  di- 
lated pupils;  light  hair;  short  neck;  large  head 
and  lower  jaw;  flabby  flesh;  large,  protuberant 
nelly ;  strong  intellectual  powers,  &c.  {Nosol. 
A'aturelle,  p.  442;  also  Diet,  des  Sciences  Med. 
*•  i.  p.  28L) 

Dr.  Thomson  expressly  declares,  that  some  of 


the 


worst  cases  of  scrofula,  which  ho  has  seen, 


occurred  in  persons,  whose  complexion  and  hair 
were  of  a  very  dark  colour.  (Lectures,  p.  134.) 
And  every  man  of  experience  must  be  aware  of 
one  remarkable  fact,  namely,  that  many  negroes 
are  afflicted  in  this  country  with  scrofula  in  its 
worst  forms.  Does  not  this  fact  indicate,  at  the 
fame  time,  that  it  is  climate,  which  is  most  power- 
fully  concerned  in  the  production  of  the  disease  ? 
Since  the  African  black,  in  his  own  countrj',  is 
nearly  exempt  from  scrofula.  After  all,  however, 
as  the  disease  is  undoubtedly  very  frequent  in  per- 
sons of  fair  skin,  light  eyes.  &c,,  the  term  alike,  at 
least  in  the  sense  of  equally,  may  not  be  alto- 
gether correct  in  the  following  inference,  viz. 
"  that  persons  of  every  variety  of  complexion  are 
ali/ee  subject  to  this  disease,  and  that  it  is  only 
necessary  to  place  them  in  circumstances,  favour- 
able to  its  development,  to  have  it  fully  formed." 
(LloT^d  on  Scrofula,  p.  7.)  The  truth,  I  believe, 
is,  that  though  children  of  dark  hair  and  com- 
plexion are  often  attacked  by  scrofula,  those  of 
light  hair  and  fair  complexion  are  still  more  fre- 
quently afflicted,  and  this  even  in  France,  where 
the  fact  cannot  possibly  be  referred  to  the  number 
of  fair  children  exceeding  that  of  such  as  naturally 
have  dark  hair  and  complexion. 

Females  are  commonly  believed  to  be  rather 
more  subject,  than  males,  to  scrofulous  disease. 
(See  Albert,  Nosol.  Naturelle,  p.  449.) 

Struma  prevails  more  extensively  in  temperate 
latitudes,  than  in  very  hot  or  very  cold  climates.  It 
is  also  more  frequent  in  some  parts  of  Europe  than 
others  ;  and  in  this  country,  it  has  been  alleged 
to  be  most  prevalent  in  the  counties  of  Suffolk  and 
Lancashire.  At  all  periods,  it  seems  to  have  been 
a  very  common  complaint  in  this  island.  From 
history,  we  learn,  that  it  was  denominated  the 
king's  evil  in  the  time  of  Edward  the  Confe.ssor, 
who  is  supposed  to  have  been  the  first  that  at- 
tempted to  cure  it  by  the  royal  touch.  From  a 
register  kept  in  the  royal  chapel,  we  find  that 
Charles  the  Second  touched  92,107  persons  in  a 
certain  number  of  years;  and  this  equally  bigoted 
and  useless  practice  was  not  discontinued  till  a  re- 
cent period,  when  kings  were  found  to  be,  as  well 
as  their  poorest  subjects,  totally  destitute  of  all 
supernatural  povver. 

Scrofula  is  not  communicable  from  one  person  to 
another;  the  opinion  also,  that  scrofulous  nurses 
may  infect  children,  seems  quite  destitute  of  foun- 
dation.   (See  White,  p.  26,  &c.) 

Pinel  and  Alibert  purposely  kept  scrofulous  and 
healthy  children  together  in  the  same  ward,  with- 
out any  of  the  latter  receiving  the  complaint.  He- 
bre'ard  could  not  communicate  the  disease  to  dogs 
inoculation.  And  G.  T.  Kortum,  whose  va- 
luable work  contains  every  thing  known  about 
crofula  at  the  period  when  it  was  written,  tried 
in  vain  to  impart  the  distemper  to  a  child,  by  rub- 
"  ing  its  neck  every  day  with  the  pus  discharged 
from  scrofulous  ulcers.  Lepelletier,  desirous  of 
ascertaining  the  correctness  of  such  experiments, 
repeated  them  :  he  made  guinea-pigs  swallow 
scrofulous  matter;  and  he  injected  it  into  the 
veins,  and  applied  it  to  wounds;  but  in  no  in- 
stance was  there  even  a  temporary  appearance 
of  the  disease  being  communicated.  The  same 
author  also  mi.\ed  scrofulous  with  vaccine  matter, 
and  inoculated  with  it;  yet,  he  never  found  the 
vaccine  vesicle,  thus  produced,  deviate  in  the  least 
from  its  regular  course.   Lastly,  Lepelletier  inocu- 


lated  himself  with  pus,  discharged  from  scrofuldu- 
Borcs,  as  well  ns  with  tlie  serum,  collected  undes 
the  cuticle  of  a  strumous  patient  after  the  applicar 
tion  of  a  blister;  but  remained  perfectly  free  from 
every  scrofulous  ailment.  (See  Did.  des  Sciences 
Med.  t.  .50,  p.  294.)  Our  countryman,  Mr.  Good- 
lad,  inoculated  himself  several  times  with  the  dis- 
charge from  scrofulous  sores  and  abscesses,  and 
the  result  was,  that  the  disease  could  not  be  thus 
transmitted.  (On  Diseases  of  the  Absorbent  Si/s- 
tein,  p.  1 1 3. ) 

[Notwithstanding  the  apparent  conclusive  na- 
ture of  these  experiments,  we  cannot  with  our  pre- 
sent knowledge  accept  the  conclusion  that  scrofulous 
matter  cannot  be  successfully  inoculated.  We  are 
indebted  to  Dr.  Villemin,  on  the  contrary,  for  es- 
tablishing, as  regards  rabbits  and  guinea-pigs,  thnt 
scrofula  can  be  transferred  by  inoculation.  (Gat. 
Hehdom.,  Dec.  1865  and  Nov.  1866.)  Dr.  Ville- 
min's  experiments  have  been  repeated  and  verified 
by  Henird  and  Cornil,  by  Dr.  Genaudet  and  by 
Dr.  Lehert.  Op.  cit.  Jan.,  "!867.)  Mr.  Simon,  also, 
in  the  Pathological  Society's  last  number,  adduces 
proofs  of  the  same  facts.  Dr.  Marcet,  in  a  very  in- 
teresting paper  published  in  the  Trans,  of  the  Mtd. 
Chir.  Society,  for  1867,  vol.  1.,  relates  several  cases 
in  detail,  in  which  he  succeeded  in  inoculating 
guinea-pigs  with  the  sputa  of  phthisical  patients. 
The  object  of  his  paper  was  to  show,  not  onlj'  that 
inoculation  can  Be  effected,  but  that  it  may  be  used 
with  advantage  as  a  means  of  diagnosis  in  doubtful 
cases  of  phthisis.] 

The  parts  most  frequently  affected  by  scrofula, 
next  to  the  lymphatic  and  mesenteric  glands,  and 
perhaps  the  skin,  nre  the  spongy  heads  of  the 
bones,  the  joints,  and  the  eyes.  The  three  species 
of  porrigo,  named  favosa,  larvalis,  and  furfurans, 
together  with  eczema,  irapetiginodes  and  rubrum, 
in  their  chronic  forms,  have  been  frequently  consi- 
dered as  strumous  diseases.    One  variety  of  lupus, 
or  noli  mi  tangere,  is  decidedly  a  scrofulous  affec- 
tion :  I  mean  that  which  commences  with  small, 
red,  button-like  prominences,  which  usually  remain 
indolent  for  some  time,  and  then  form  eroding 
ulcers,  with  pale,  shining,  spongy  granulations, 
and  encrusted  margins.    Chronic  enlargement  of 
the  tonsils  is  another  scrofulous  disease;  and  so  is 
one  example  of  the  well-known  ulceration  of  the 
pituitary  membrane  called   ozcsna.    The  form, 
which  the  disease  assumes  in  the  bones,  and  serous 
niembranes,  is  particularly  described  in  the  article 
Joints.   The  disorder  of  the  spine,  attended  with 
a  paralytic  affection  of  the  lower  extremities,  is 
frequently  of  scrofulous  origin.  (See  Vertebrae.) 
Spina  bifida  is  a  congenital  disease,  most  fre- 
q^uently  seen  in  children  whose  parents  are  scrofu- 
lous. {Thoinsrm's  Lectures,  p.  133.)    The  chronic 
abscess,  originating  in  caries  of  the  vertebras,  which 
descends  to  the  inguinal  region,  guided  by  the 
psoas  muscle,  is  generally  regarded  as  a  strumous 
disease;  and  when  its  contents  are  found  to  con- 
tain flakes  of  a  curd-like  matter,  a  substance  pecu- 
liar to  scrofulous  abscesses,  no  one  can  doubt,  that 
the  complaint  is  connected  with  this  constitutional 
affection.   (See  Lumdar  Absces.s.)   I  may  here 
take  the  opportunity  of  remarking,  that  scrofula 
always  produces  in  the  system  a  predisposition 
to  the  formation  of  chronic  abscesses,  a  kind  of 
suppurative  diathesis,  as  it  has  been  called  by 
Andral;  and  this,  not  only  in  the  absorbent 
glands,  and  in  the  cellular  tissue  of  the  loins, 


but  in  this  latter  texture  generally.  The  chronic 
enlargement  of  the  thyroid  gland  is  sometimes 
considered  as  scrofulous;  but,  though  patients 
with  this  affliction,  very  often  have,  at  the  same 
time,  other  complaints,  which  are  unequivocally 
strumous,  though  the  enlargement  of  the  thy. 
roid  gland  most  frequently  commences  at  an 
early  period  of  life,  like  scrofulous  diseases,  and, 
though,  like  them,  it  is  sometimes  benefited  by 
the  carbonate  of  soda,  burnt  sponge,  and  iodine, 
the  opinion  of  its  being  scrofulons,  I  think,  is 
rather  on  the  decline.  (See  Bronchocele.)  Scro- 
fula also  frequently  makes  its  appearance  in  the 
form  of  imperfect  suppurations,  in  various  parts 
of  the  body;  the  contents  of  such  abscesses  being 
a  curd-like  matter,  and  the  skin  covering  them 
having  an  unhealthy  red  appearance,  and  a  thick- 
ened doughy  feel.  The  mesenteric  glands  are 
often  found  universally  diseased,  and  enlarged  in 
scrofulous  subjects;  and,  as  all  nutriment  has  to 
pass  through  these  parts,  before  it  can  arrive  in  the 
circulation,  we  cannot  be  surprised  at  the  many 
ill  effects  which  must  be  produced  on  the  sys- 
tem when  such  glands  are  thus  diseased.  Scro- 
fula frequently  makes  its  attack  on  the  testicle. 
(See  Testicle,  Diseases  of.)  The  female 
brenst  is  also  subject  to  scrofulous  tumors  and 
abscesses. 

According  to  Sir  A.  Cooper,  scrofulous  persons 
frequently  have  follicles  on  different  parts  of  the 
body, incrusted  with  inspissated  matter.  Heagrees 
with  most  other  writers  in  considering  the  absor- 
bent glands  and  joints  as  the  parts  most  frequently 
attacked,  especially  the  glands  of  the  neck  and 
mesentery.  Various  other  parts  of  the  body  he 
enumerates  as  liable  to  it — the  lungs,  the  brain, 
the  eyes  ;  but  the  heart,  he  believes,  is  never 
affected.  The  secreting  glands,  he  also  savs,  are 
rarely  the  seat  of  scrofula,  at  least,  the  liver  and 
kidneys;  for  the  breast  and  testicle  are  exceptions. 
However,  if  we  take  into  the  account  tubercles 
and  tuberculous  deposits,  as  proofs  of  scrofuhms 
disease,  scrofula  is  common  in  or  upon  most  of  the 
viscera;  yet,  as  puberty  approaches,  the  disposi- 
tion to  most  of  the  forms  of  scrofula,  except  those 
of  pulmonary  tubercles  in  the  lungs,  or  intestines, 
and  of  lumber  abscess,  diminishes.  ' 

Dr.  Thomson  believes,  that  more  or  less  local 
inflammation  occurs  in  every  form  and  sta^e  of 
scrofulous  diseases.  He  observes,  that  the  swel- 
lings are  very  often  from  the  first  attended  with  a 
sensible  increase  of  heat  and  redness;  and  that  the 
pain,  though  seldom  acute,  is  always  present  in  a 
greater  or  less  degree.  Pressure  on  scrofulous 
swellings  never  fails  to  create  pain  ;  and  the  tem- 
perature of  the  skin  covering  them,  is  usually  two 
or  three  degrees  higher  than  that  of  the  contigu- 
ous  parts.    (Lectures,  cjc.  p.  131.) 

Scrofulous  inflammation  is  marked  by  a  soft 
swelling  of  the  affected  part,  which  is  frequently 
one  of  the  lymphatic  glands.  The  covering,  or 
coat  of  the  gland,  becomes  slightly  thickened,  and 
its  substance  more  porous  and  doughy,  The 
swelling  increases,  and  the  doughy  feel  changes  by 
degrees  into  that  of  elasticit}',  or  fluctuation,  and  a 
firm,  circumscribed,  hardened  margin,  can  be  felt 
round  the  base  of  the  tumor.  The  skin  is  slightly 
red.  If,  at  this  time,  an  incision  or  puncture  bo 
made,  either  no  matter,  or  very  little,  is  evacuated* 
the  lips  of  the  wound  inflame  and  open,  displaying 
a  sloughy-looking  substance  within;  and,  betwixt 
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this  and  tlie  skin,  a  probe  can  often  be  introduced 
for  some  way  all  round.    If,  however,  the  disease 
should  have  advanced  further,  then  there  is  verv 
little  elasticity  in  tlie  tumor  ;  it  is  quite  soft, 
rather  flaccid,  and  fluctuates  freely;  tlie  skin  be- 
comes of  a  light-purple  colour,  and  small  veins 
may  be  seen  ramifying  on  its  surface.    Some  time 
after  these  appearances,  the  skin  becomes  thinner 
at  one  particular  part,  and  here  it  is  also  generally 
rendered  of  a  darker  cnlour.    It  afterwards  bursts 
and  discharges  a  thin  fluid,  like  whey,  mixed  with 
a  curdy  matter,  or  thick  white  floccuii.    The  red- 
ness of  the  skin  still  continues  ;  but  the  aperture 
enlarges  as  the  tumor  subsides,  and  thus  a  scro- 
fulous ulcer  is  produced.  The  margins  of  this  kind 
of  sore  are  generally  smooth,  obtuse,  and  overlap 
the  ulcer  ;  they  are  of  a  purple  colour,  and  rather 
hard  and  tumid.    The  surface  of  the  sore  is  of  a 
light-red  colour  ;  the  granulations  are  flabby  and 
indistinct  ;  and  the  aspect  is  of  a  peculiar  kind, 
which,  as  Mr.  Burns  states,  cannot  be  described. 
The  discharge  is  thin,  slightly  ropy,  and  copious, 
with  curdy  flakes.    The  pain  is  inconsiderable. 
When  this  ulcer  has  continued  for  some  time,  it 
either  begins  slowly  to  cicatrise,  or,  as  more  fre- 
quently happens,  the  discharge  diminishes  and  be- 
comes thicker.    An  elevated  scab  is  next  formed, 
of  a  dirty  white  or  yellowish  colour.    This  con- 
tinues on  the  part  a  good  while;  and,  when  it  falls 
offj  leaves  the  place  covered  with  a  small  purple 
cicatrix.    Mr.  Burns  adds,  that  the  preceding  de- 
scription corretsponds  to  the  mild  scrofula,  or  the 
struma  mansueta  of  the  old  writers.  Sometimes, 
especially  if  a  bone  be  diseased  below  the  ulcer, 
tlie  sore  has  a  more  flery  appearance  ;  the  surface 
is  dark-coloured,  the  margins  soft,  elevated,  and  in- 
flamed, and  sometimes  retorted.    The  discharge  is 
watery,  the  pain  very  considerable,  and  the  sur- 
rounding skin  inflamed.    This  has  been  called  the 
struma  inatigna.    Such  overacting  scrofulous  sores 
are  most  frequently  met  with  over  the  smaller 
joints,  particularly  those  of  the  toes.    Sometimes  a 
scrofulous  abscess,  after  it  has  burst,  forms  a  sinus  ; 
the  mouth  of  which  ulcerates,  and  assumes  the 
specific  scrofulous  appearance,  while  the  track  of 
the  sinus  still  continues  to  emit  a  discharge.  Scro- 
fulous swellings  are  often  disposed  to  subside  in 
winter,  and  recur  on  the  approach  of  summer;  but 
this  is  not  an  invariable  law.    Glandular  enlarge- 
ments are  very  apt  to  become  smaller,  in  a  short 
time,  in  one  place,  while  other  glandular  swellings 
originate  with  equal  suddenness,  somewhere  in  the 
vicinity  of  the  former  ones.    Ulcers,  also,  very  often 
heal,  upon  the  appearance  of  the  disease  in  other 
parts.    {Burns  on  Inflammation,  vol.  ii.  1800.) 

Professor  Carswell  notices  the  opinion  sometimes 
entertained,  that  scrofulous  swellings  are  only 
simple  chronic  inflammatory  enlargements  of  the 
lymphatic  glands.  This  view,  he  conceives,  is  in- 
correct, "for  (says  he),  among  the  great  number 
of  cases,  which  I  have  examined,  I  have  never 
found  these  glands,  when  generally  aflfected,  ex- 
empt from  the  presence  of  tuberculous  matter;  and 
even  when  the  cutis  is  pale  (if  they  are  situated 
under  this  tissue),  I  have  sometimes  found  them 
almost  completely  filled  with  this  morbid  product. 
When  therefore  enlarged  glands  in  a  scrofulous 
patient  ultimately  disappear,  we  may  conclude,  al- 
most with  certainty,  that  we  have  witnessed  the 
ciire  of  a  tubercular  disease."  (See  lUustraliuns 
Vthe  Elementary  Forms  of  Disease,  fasc.  1.) 
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According  to  Dr.  Carswell,  tabes  mesenteric 
has  been  known  to  terminate  favourably.  In  one 
case  of  this  kind,  he  had  an  opportunity  of  exam- 
ining the  mesenteric  glands,  and  thereby  of  deter- 
mining the  certainty  of  the  cure.  The  patient 
(who,  when  a  child,  had  been  afltected  with  this 
disease,  and  also  with  swellings  of  the  cervical 
glands,  some  of  which  ulcerated)  died  at  the  age 
of  21,  of  metritis,  the  seventh  day  after  deliver3-. 
Several  of  the  mesenteric  glands  contained  a  dry, 
cheesy  matter,  mixed  with  a  chalky-looking  sub- 
stance; others  were  composed  of  a  firm  cretaceous 
substance;  and  a  tumor,  as  large  as  a  hen's  egg, 
included  within  the  folds  of  the  peritoneum,  and' 
which  appeared  to  be  the  remains  of  a  large  ag- 
glomerated mass  of  glands,  was  filled  with  a  sub- 
stance resembling  a  mixture  of  putty  and  dried 
mortar,  with  a  small  quantity  of  turbid  serosit3'.  In 
the  neck,  and  immediately  beneath  an  old  cicatrix, 
there  were  two  glands,  which  contained  in  several 
points  of  their  substance,  which  was  healthy,  small 
masses  of  hard  cretaceous  matter.  Dr.  Carswell 
has  also  been  able  to  trace  the  same  steps  of  the 
curative  process  in  the  bronchial  glands.  (0/>.  cit. 
fasc.  1.) 

The  glandular  swellings  which  occur  in  syphilis, 
are  of  a  more  acute  character  than  those  which 
proceed  from  scrofula;  and  they  arise  from  the 
absorption  of  a  specific  poison.  Chronic  swellings 
of  the  absorbent  glands  occur  also  in  carcinoma; 
but  these  manifest  little  or  no  disposition  to  sup- 
puration: they  succeed  most  frequently  to  car- 
cinomatous indurations,  or  ulcers  existing  in  the 
neighbourhood  of  the  glands  affected;  and  they 
are  accompanied  in  their  progress  and  growth  bv  a 
peculiar  lancinating  pain.  (See  Thomson  on  Iii- 
ilammation,  p.  135.) 

VVith  regard  to  the  proximate  cause  of  scrofula, 
medical  men  may  be  said  to  remain,  even  at  the 
present  day,  in  entire  ignorance  of  it.    After  the 
ridiculous  theory,  referring  scrofula  to  certain 
humours  in  the  constitution,  or  chemical  changes 
in  the  blood,  had  been  exploded,  the  opinion  gra- 
dually arose,  that  it  was  a  disease  of  the  lymphatic 
system;  and,  indeed,  that  the  absorbent  glands 
are  often  visibly  the  seat  of  its  attack,  when  no 
changes  are  distinguishable  in  other  textures,  is  a 
fact  that  admits  of  no  dispute.    I  believe,  at  the 
same  time,  that  whoever  supposes  scrofula  to  be 
exclusively  confined  to  the  lymphatic  system,  must 
have  a  very  imperfect  conception  of  what  is  really 
the  case.    On  the  contrarj',  I  fully  participate  in 
the  sentiments  of  Professor  Thomson,  already  ad- 
duced upon  this  point,  and  in  the  belief  of  another 
modern  writer,  that  strumous  complaints  "are  not 
to  be  considered  as  dependent  on  disease  of  any 
particular  system,  as  the  lymphatic.''    {Lloyd,  p. 
10.)    Such  writers  as  have  fixed  upon  the  ab- 
sorbent vessels,  as  the  particular  seat  of  scrofula, 
can  throw  no  useful  light  upon  its  origin,  by  fol- 
lowing up  the  theory,  whether  they  imagine  the 
cause  to  be  obstruction  of  the  vessels  and  glands, 
or  take  up  the  wild  speculation  of  Cabani,  that, 
in  scrofula,  the  mouths  of  the  lymphatics  are  in  a 
state  of  increased  activity,  while  the  vessels  theni- 
selves  are  in  a  state  of  atony;  or  the  doctrine  of 
Soemmerring,  that  scrofula  depends  upon  a  passive 
relaxation  and  dilatation  of  the  absorbents;  or  the 
hypothesis  of  Girtanner,  that  these  vessels  are  in  a 
state  of  increased  irritability.    The  idea  of  ob- 
struction being  the  cause  has,  of  late  years,  been 
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much  on  the  decline;  and  that  the  convolutions 
of  lymphatic  vessels,  forming  the  glands,  are  quite 
pervious,  and  may  readily  be  injected,  even  when 
diseased,  a  fact,  first  demonstrated  by  Soemmer- 
ring,  is  one  that  must  weigh  heavily  against  this 
opinion.  Sir  A.  Cooper  describes  the  disease  as 
proceeding  from  congenital  debility,  wliich  attends 
its  whole  course,  and  imparts  to  it  a  peculiar  cha- 
racter, rendering  the  various  processes  of  inflam- 
mation in  it  slow  and  imperfect.  With  respect  to 
the  exciting  causes,  Mr.  John  Hunter  remarks  that, 
"  in  this  country,  the  tendency  to  scrofula  arises 
from  the  climate,  which  is  in  many  a  predisposing 
cause,  and  only  requires  some  derangement  to  be- 
come an  immediate  cause,  and  produce  the  whole 
disease.  {On  the  Venereal  Disease,  p.  26.)  The 
disease  is  remarked  to  be  most  common  in  females; 
in  cold,  damp,  marshy  countries,  and  in  all  places 
near  high  mountains,  where  the  temperature  is 
subject  to  great  vicissitudes.  "  Nous  voyons  pres- 
que  toujours  (says  Alibert)  que  les  tumeurs  et  les 
nlceres  se  rouvrent  au  printemps  pour  se  ferrner 
ensuite  vers  la  canicule."  {N'osol.  Nainrelle, 
p.  449.) 

Mr.  Hunter  notices  slight  fevers,  colds,  small- 
pox, and  measles,  as  exciting  scrofulous  diseases. 
He  observes,  that  in  particular  countries,  and  in 
young  people,  there  will  sometimes  be  a  predispo- 
sition to  scrofula  ;  and  that,  in  such  subjects,  bu- 
boes will  more  readily  become  scrofulous.  (P.  37.) 
In  short,  it  was  one  of  Mr.  Hunter's  opinions,  that 
the  venereal  disease  is  capable  of  calling  into  action 
snch  susceptibilities  as  are  remarkably  strong,  and 
peculiar  to  certain  constitutions  and  countries;  and 
that,  as  scrofula  is  predominant  in  this  country, 
some  effects  of  other  diseases  may  partake  of  a 
scrofulous  nature.  (P.  96.)  Mr.Hunter,  in  speak- 
ing of  venereal  buboes,  mentions  his  having  long 
suspected  a  mixed  case,  and  adds,  "I  am  now  cer- 
tain that  such  exists.  I  have  seen  cases  where 
the  venereal  matter,  like  a  cold,  or  fever,  has  only 
irritated  the  glands  to  disease,  producing  in  them 
scrofula,  to  which  they  were  predisposed.  In 
such  cases  the  swellings  commonly  arise  slowly, 
give  but  little  pain,  and  seem  to  be  rather  hastened 
in  their  progress,  if  mercurj'  is  given  to  destroy 
the  venereal  disposition.  Some  come  to  suppura- 
tion while  under  this  resolving  course;  and  others, 
which  probably  had  a  venereal  taint  at  first,  be- 
come so  indolent  that  mercury  has  no  eflfect  upon 
them;  and,  in  the  end,  they  get  well  of  themselves, 
or  by  other  means."  (P.  '269.)  For  such  buboes, 
Mr.  Hunter  used  to  recommend  sea-bathing;  and, 
in  case  of  suppuration,  poultices  made  of  sea-water. 

Sir  A.  Cooper  observes,  that  the  predisposing 
cause  of  scrofula  is  congenital,  or  original  fault  of 
constitution.  The  exciting  causes,  he  says,  are 
whatever  tends  to  produce  or  increase  debility, 
such  as  fever  from  diseases  of  a  specific  kind,  like 
measles,  scarlet  fever,  and  small-pox.  He  notices 
the  greater  frequency  on  this  account  of  scrofulous 
cases  some  years  ago,  when  the  advantages  of  vae- 
cinatiim  were  not  known;  and  the  importance  of 
this  practice  to  society,  if  it  had  no  other  recom- 
mendation. 

In  the  words  of  a  well-informed  Professor,  scro- 
fula readily  forms  an  alliance  with  almost  every 
morbid  affection,  occurring  either  from  external  in- 
jury or  from  internal  disease :  it  modifies  the 
appearance  of  other  diseases,  and  seems  to  convert 
them  gradually  into  its  own  nature,   Indeed,  tliere 


are  few  of  the  local  inflammatory  affections  which 
occur  in  this  country,  in  which  the  symptoms  and 
effects  of  these  affections,  and  the  operation  of  the 
food  and  remedies  employed  for  their  cure,  are  not 
more  or  less  modified  by  the  degree  of  scrofulous 
diathesis,  which  prevails  in  the  constitution  of 
those  who  are  affected  by  them.  The  scrofulous 
diathesis,  wherever  it  exists,  usually  gives  more  or 
less  of  a  chronic  character  to  local  inflainmatorj- 
affections.    {Thomson's  Lectures,  p.  131.) 

Sentiments,  corresponding  to  some  of  those  al- 
ready quoted,  are  delivered  by  Dr.  Alison  :  "The 
facts,"  says  he,  "  which  seem  most  decisive,  as  to 
the  connection  of  the  scrofulous  habit  with  general 
debilitating  causes,  may  be  recapitulated  as  fo'- 
lows  : — 1.  The  differences  in  the  symptoms  and 
progress  of  inflammation,  when  scrofulous,  and 
when  healthy,  appear  manifestly  to  indicate  in  the 
former  case  a  languid  state  of  the  circulation,  par- 
ticularly in  the  capillary  vessels  of  the  diseased 
part.  2.  The  hereditary  disposition  to  scrofula  is 
chief!)'  transmitted  from  parents,  and  is  mostly 
observed  in  children,  who  show  evident  marks  of 
constitutional  debility  in  other  respects.  3.  There 
is  no  state  of  the  body,  as  every  practitioner  knows, 
in  which  scrofulous  action  is  so  easily  excited,  as 
the  state  of  great  and  often  permanent  debility 
which  remains  after  severe  febrile  disease, continued 
fever,  SMiall-pox,  measles,  scarlatina,  or  which 
follows  the  long-continued  use  of  mercury',  or  ac- 
companies amenorrhcea.  4.  The  season,  at  which 
scrofulous  diseases  have  been  observed  to  prevail 
most  in  this  climate,  is  not  that  when  cold  wea- 
ther has  recently  set  in,  and  is  most  productive 
of  disease  in  general,  but  the  end  of  the  winter 
and  the  spring;  and  they  are  then  chiefly  observed 
in  those  young  persons,  who  have  manifestly 
lost  strength  during  the  continuance  of  the  cold 
weather."  {Alison,  in  Edin.  Med.  C/iir.  Trans 
vol.  i.  p.  381.) 

It  has  been  the  fashion  of  late  3'ears  to  ascribe 
the  origin  of  a  vast  number  of  diseases  to  disorder 
of  the  digestive  organs,  little  trouble  being  gene- 
rally taken  to  consider,  with  any  impartiality, 
whether  the  derangement  of  those  organs  may  not 
be  rather  the  common  effect,  than  the  common 
cause,  of  so  many  various  diseases.  Numerous 
circumstances  tend  to  perpetuate  the  delusion, 
into  which  young  practitioners  are  falling  upon 
this  topic.  They  see  various  diseases,  attended 
with  dyspepsia,  flatulence,  loss  of  appetite,  costive- 
ness,  and  a  torpid  state  of  the  bowels;  they  ob- 
serve that  such  diseases  and  the  latter  complaints 
of  the  alimentary  canal  generally  diminish  toge- 
ther ;  that,  when  the  functions  of  the  stomach  and 
bowels  are  deranged,  any  other  diseases,  which 
the  patient  may  be  labouring  under,  either  grow 
worse,  or  arc  retarded  in  their  amendment;  and, 
lastly,  the  treatment,  to  which  the  theory 'leads' 
improves  the  health,  by  rectifying  the  state  of  the 
alimentary  canal,  and  the  sore,  tumor,  or  other 
complaint,  in  the  end,  with  the  additional  aid  of 
time,  nature,  and  other  favourable  circumstances 
gets  well.  But,  however  simple,  safe,  and  bene- 
ficial the  practice  may  be,  and  plain  as  the  facts 
are,  which  lead  to  it,  there  is  no  proof  that  the 
other  disea.se  was  truly  a  consequence  of  the  dis- 
order of  the  digestive  organs.  The  latter  symptom, 
I  believe,  is  very  frequently  an  effect  mistaken  for 
a  cause,  and  perhaps,  always  so,  in  relation  to 
scrofula.    Besides,  if  it  were  to  be  assumed  (as 
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indeed  it  actually  is),  that,  in  scrofula,  "there 
ahviiys  is  more  or  less  disorder  of  the  digestive  or- 
gans, and  primaiily  of  no  other  important  function,^' 
I  do  not  see  that  we  advance  one  step  nearer  the 
truth;  because,  as  tiie  same  cause  is  generally 
assigned,  by  gentlemen  attached  to  this  theory,  for 
n  vast  number  of  other  cases,  we  still  remain  in 
the  dark,  as  to  the  circumstances,  which  make  so 
many  complaints  of  different  kinds  spring  from  one 
and  the  same  cause.    These  circumstances,  though 
buried  in  silence,  are  still  the  mystery — still  the 
secret,  which  is  desired;  and,  if  it  be  answered, 
that  the  effect  will  only  happen  in  particular  con- 
stitutions, when  we  are  brought  back  at  once  to 
the  point,  from  which  we  first  started,  viz.  that 
scrofula  is  a  disease  depending  upou  some  unknown 
peculiarity  of  constitution,  congenital  or  acquired, 
and  capable  of  being  excited  into  action  by  va- 
rious causes,  as  climate,  mode  of  living,  &c. 
However,  lest  I  may  not  have  attached  sufficient 
importance  to  the  doctrine  of  gastric  disorder 
being  the  cause  of  scrofula,  I  feel  pleasure  in  re- 
ferring for  the  arguments  in  its  support,  to  the  writ- 
ings of  Mr.  Abernethy,  Dr.  Carmichael,  and  Mr. 
Lloyd,  whose  sentiments  appear  highly  commend- 
able, so  far  as  they  tend  to  teach  surgeons,  rather 
to  place  confidence  in  means  calculated  to  improve 
the  health  in  general,  as  the  most  likely  mode  of 
benefiting  scrofulous  patients,  than  to  encourage 
foolish  dreams  about  new  specifics  for  the  dis- 
temper.   Thus  far,  I  can  follow  these  gentlemen 
safely;  but  no  farther.    However,  perhaps,  none 
of  the  believers  in  the  effect  of  disorder  of  the 
digestive  organs  mean  to  say,  that  such  disorder  is 
any  thing  uioie  than  one  of  the  many  exciting 
causes  of  scrofula  ;  and,  with  this  qualification, 
their  theory  may,  or  may  not  be  correct.  It  is  the 
doctrine  of  Alibert;   and  indeed  of  nearly  all 
writers:  "ce  sont  lea  vices  de  la  puissance  di- 
gestive, qui  prdpareut  de  loin  les  scrofules.  Rien 
n'infiue  davantage  sur  leur  d^veloppement  que  la 
mauvaise  quality  des  alimens,"  &c.    {Nusol.  Na- 
turelle,  p.  449  ) — "  Ajoutez  a  cette  cause  le  s^jour 
dans  les  habitations  malsaines."    But,  every  ex- 
planation, even  of  exciting  causes,  remains  unsa- 
tisfactory, so  long  as  we  find  children  living  in  the 
same  air,  under  the  same  roof,  and  feeding  and 
sleeping  together,  and  clothed  also  exactly  alike, 
yet  only  one  or  two  of  them  become  scrofulous, 
while  all  the  rest  continue  perfectly  free  of  the 
disease.    Here,  then,  we  are  again  compelled  to 
return  to  predisposition,  constitution,  diathesis,  and 
a  congenital  tendency  to  the  complaint,  as  a  solu- 
tion of  the  difficult}-.    In  short,  then,  respecting 
the  etiology  of  scrofula,  little  is  known,  except  that 
certain  constitutions  probably  have  a  congenital 
disposition  to  the  disease;  that  such  disposition 
may  be  increased,  or  dnuinished,  by  the  operation 
of  climate,  mode  of  life,  age,  &c.;  and  that  irri- 
tations of  a  thousand  kinds  may  excite  the  disease 
into  action,  when  the  system  is  predisposed  to  it, 
by  inexplicable  causes.    That  climate  has  great 
influence  cannot  be  doubted,  when  it  is  reflected, 
that  the  inhabitants  of  certain  countries,  in  which 
the  temperature  is  invariably  warm,  never  suffer 
from  scrofula.    It  is  noticed  by  Sir  A.  Cooper, 
that  the  occurrence  of  scrofula  is  much  promoted 
by  climates,  in  which  the  change  from  cold  to 
heat,  and  from  heat  to  moibiure,  is  particularly 
frequmit,  as  is  the  case  in  this  island.  But  though 
colli  and  moist  climates  have  this  eflxjct,  he  re- 


marks, that  persons  living  in  the  extremes  of  heat, 
or  cold,  are  not  affected.  The  disease,  he  says,  is 
even  arrested  by  cold  and  heat,  uncombined  with 
a  damp  atmosphere.  On  the  other  hand,  nu- 
merous children  who  come  from  the  East  or  West 
Indies  to  this  countrj',  fall  a  prey  to  scrofula.  He 
has  also  known  some  individuals  from  the  South- 
Sea  Islands  die  here  of  the  same  disease.  The 
fact  of  the  great  influence  of  the  climate  on  scrofula 
is  equally  proved  by  the  effect  of  the  weather  and 
seasons,  for,  it  is  a  common  and  a  true  remark, 
that  in  a  mild  dry  atmosphere,  and  in  summer- 
time, the  health  of  scrofulous  persons  generally 
improves,  and,  whatever  local  complaints  they  may 
have,  get  better,  while  on  the  contrary  their  dis- 
order in  winter  is  more  difficult  of  relief,  and  either 
continues  stationary,  or  becomes  worse  again. 
Hence,  as  Sir  A.  Cooper  has  justly  remarked,  the 
exact  value  of  any  proposed  remedy  for  scrofula 
cannot  be  estimated,  without  reference  to  the  time 
of  year  when  it  is  tried.  There  can  also  be  no 
doubt,  that,  with  age,  the  disposition  to  scrofula 
diminishes  ;  for,  children,  much  afflicted  while 
young,  frequently  get  quite  well  when  they  ap- 
proach the  adult  state ;  and,  if  a  pers(m  remain 
perfectly  free  from  every  mark  of  a  scrofulous  con- 
stitution, till  the  age  of  twenty-five,  he  may  be 
considered  as  nearly  out  of  all  danger  of  the 
disease. 

According  to  the  calculations  of  Dr.  Alison, 
scrofulous  diseases  are  much  more  frequent  in  the 
inhabitants  of  great  towns,  than  in  the  agricul- 
tural population  of  any  climate.  This  seems  to 
him  an  unquestionable  fact,  and  one  that  confirms 
the  truth  of  the  connection  of  scrofula  with  debili- 
tating causes.  (See  Edinb.  Med.  Chir.  Trans,  vol.  i. 
p.  383.) 

It  seems  to  M.  Lepelletier,  that  the  privation  of 
solar  light  creates  a  tendency  to  scrofula  ;  but, 
though  it  occasions  a  pale  complexion,  a  flaccidity  of 
fibre,  aud  a  bloated  look,  these  states  may  not  ex- 
actly constitute  the  conditions  implied  by  the  term 
scrofula.  Independently  of  the  redundance  of 
white  tissues  and  colourless  fluids,  conjectured  by 
Stokes,  Jolly,  and  others,  to  form  one  of  the  chief 
characters  of  a  scrofulous  constitution,  and  at  the 
same  time  one  of  the  chiel  anatomical  circum- 
stances of  scrofula,  there  is  no  doubt,  that  the  com- 
position of  the  fluids  of  scrofulous  individuals  is 
more  or  less  a  deviation  from  what  it  ought  to  be  ; 
and  especially  that  some  of  them  contain  an  ex- 
iiaordinar}'  proportion  of  the  phosphate  and  car- 
bonate of  lime,  and  chloruret  of  soda  ;  and  that 
these  same  principles  frequently  enter  copiously 
into  the  matter  of  scrofulous  tubercles.  M.  Lubil- 
lardiere  ascertained  that  the  milk  of  a  cow, affected 
with  tubercles,  contains  seven  times  as  much  phos- 
phate of  lime  as  the  milk  of  a  healthy  cow. 

Treatment  op  Scrofula. 

As  the  nature  and  treatment  of  particular  forms 
of  scrofulous  disease  are  described  in  other  articles 
of  this  work,  I  shall  here  limit  my  observations  to 
the  general  treatment  of  the  disorder. 

Fnmi  the  remarks  delivered  in  the  foregoing 
columns,  it  is  evident,  that  many  children  are  born 
with  a  constitution  and  organisation  predisposing  to 
the  attack  of  scrofula;  nuy,  that  some  pass  into  the 
world  with  tubercles,  or  the  germs  of  them  already 
formed  ;  but  all  children  are  liable  to  become 
scrofulous  under  the  influence  of  various  conditions 
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detrimental  to  the  general  healtli.  The  following 
is  Dr.  Cumin's  advice  respecting  the  mode  of 
rearing  a  child,  in  which  circumstances  justifj'  the 
opinion  of  a  tendency  to  the  disease  : — "  When 
the  child  of  a  scrofulous  father  is  born,  the  infant, 
unless  the  mother  is  free  from  all  traces  of  the  dis- 
ease, ought  to  be  consigned  to  a  wet-nurse,  of 
sound  and  robust  constitution,  having  an  abun- 
dant supply  of  milk.  This  alone  ought,  for  some 
months,  to  be  sufficient  for  the  nourishment  of  the 
child;  but,  after  a  time,  should  it  appear  delicate, 
a  little  isinglass  jelly  may  be  allowed  in  addition, 
or  liquid  yolk  of  egg,  or  beef-tea,  together  with 
soioe  preparation  of  wheaten  menl,  or  flour,  or 
pure  starch.  Daily  immersion  in  cold  water,  and 
gentle  friction  of  the  whole  body,  will  be  found  of 
great  utility.  The  child  ought  to  be  warmly 
clothed;  to  be  carried  about  in  the  open  air  as 
much  as  possible;  and  the  apartment  in  which  it 
sleeps  ought  to  be  kept  at  a  steady  moderate  tem- 
perature, and  perfectly  well  ventilated.  All  rooms, 
occupied  as  nurseries  for  children,  ought  to  be 
spacious  and  lofty,  never  situated  in  a  sunk  floor, 
nor  in  an  attic,  and,  if  possible,  considerably  above 
the  level  of  the  ground."  {Cumin,  in  Cyclop,  of 
Pract.  Med.,  art.  S'cro/ula.) 

To  all  individuals,  in  whom  a  scrofulous  dia- 
thesis is  manifest,  or  even  probable,  and  whose 
circumstances  enable  them  to  remove  to  a  mild 
climate,  and  to  localities  judiciously  selected,  such 
change  affords  one  of  the  best  chances  of  prevent- 
ing or  checking  the  disease.  {See  Sir  Ja7nes  Clark 
on  Hie  Influence  of  Climate.')  The  facts  of  scro- 
fula being  so  prevalent  in  cold  damp  countries, 
noted  for  extremely  variable  temperature,  like  this 
kingdom,  and  of  its  comparative  rarity  in,  or  total 
absence  from,  some  other  parts  of  the  world,  prove 
sufficiently,  that  climate  is  of  all  the  exciting 
causes  of  scrofula  the  most  powerful  one.  Climate 
and  local  circumstances  also  determine  very  much 
what  form  of  scrofula  predominates  in  any  par- 
ticular country  where  the  disease  exists;  for,  in 
some  places,  we  find  the  tubercular  varieties  of  it 
are  particularly  common,  though  the  disease  in  its 
other  shapes  is  infinitely  less  frequent. 

''For  the  cure  of  scrofula  (says  Cullen),  we 
have  not  yet  learned  any  practice  that  is  certainly, 
or  even  generally,  successful.''  With  respect  to 
mineral  waters,  he  was  not  satisfied  that  they 
shortened  the  duration  of  the  disease,  whether  they 
were  chalybeate,  sulphureous,  or  saline.  Neither 
•did  he  think  more  favourably  of  sea- water.  {First 
Lines  of  Physic,  vol.  iv, )  On  the  subject  of  mineral 
waters.  Dr.  Thomson  remarks,  that  they  are  now 
usually  employed  as  purgative  and  tonic  remedies, 
and  not  as  specifics.  In  employing  them,  it'  is 
often  difficult  to  distinguish  between  the  effects 
which  they  in  reality  produce,  and  those  which 
are  to  be  attributed  to  the  slow  operation  of  time, 
the  season  of  the  year,  change  of  situation,  altera- 
tion in  the  mode  of  life,  or  exercise  in  the  open 
air.    {Lectures  on  Inflammation,  S[c.  p.  195.) 

In  scrofulims  diseases,  Dr.  Fcirdyce  had  a  high 
opinion  of  baik;  and  he  endeavoured  to  prove, 
that,  in  cases  of  tumefied  glands,  attended  with  a 
feeble  habit,  and  a  weak  circulation,  it  is  a  most 
efficacious  medicine,  and  acts  as  a  resolvent  and 
discutient.  He  also  brings  forward  a  case,  in  sup- 
port of  bark  being  a  means  of  cure  for  ophthalmia 
strumosa.  (See  Med.  Chs.and  Inq.  vol.  i,  p.  184.) 
Dr.  Fothergill,  iu  the  same  work  (p.  30a),  writes 


in  favour  of  the  good  effects  of  bark  in  similar 
cases ;  small  doses  of  calomel  being  sometimes 
given  with  it.  On  the  other  hand,  Cullen  pro- 
nounces the  efficacy  of  bark  in  scrofula  to  be  du- 
bious and  trivial.  {First  Lities,  ^e.  vol.  iv.) 

According  to  Mr.  Burns,  bark  has  been  fre- 
quently found  useful  in  the  cure  of  scrofulous  in- 
flamraation,  but  more  often  of  ulceration  than 
tumefaction  of  the  glands.  But,  it  does  not  Bp« 
pear  to  him  to  possess,  by  any  means,  that  certain 
power  of  curing  scrofulous  affections,  which  is  at- 
tributed to  it  by  Dr.  Fothergill  and  several  other 
authors.  He  observes,  that  we  are  not  to  suppose 
it  will  infallibly  cure  scrofulous  inflammation,  or 
ulceration  of  parts,  which,  even  when  affected 
with  simple  inflammation,  are  very  difficult  of  cure. 
If  it  be  difficult  to  cure  a  simple  inflammation,  or 
ulceration,  of  a  tendon,  cartilage,  or  bone,  we  must 
not  be  disappointed  if  even  a  specific  remedy  for 
scrofula  (were  such  ever  discovered)  should  prove 
ineffectual  in  procuring  a  speedy  restoration  to 
health.  Mr.  Burns  contends,  that  bark  is  often  in- 
effectual, because  improperly  administered.  Given 
in  small  quantities,  once  or  twice  a  day,  it  may 
prove  a  stomachic,  and  increase,  like  other  tonic 
bitters,  the  power  of  the  stomach,  or  the  functions 
dependent  on  it ;  but,  in  order  to  obtain  the  bene- 
fits of  the  specific  action  of  bark,  he  maintains, 
that  it  should  be  given  in  large  quantities,  for 
several  weeks,  with  a  good  diet,  air,  and  proper 
exercise.  {On  Inflammatimi,  \o\.  li.  ■p.  37\.)  Dr. 
Thomson  does  not  believe  that  bark,  or  iron,  has 
any  specific  virtue  in  curing  scrofula  ;  but,  he 
admits  that  either  of  these  medicines  may  some- 
times prove  useful  in  amending  the  tone  of  the 
digestive  organs,  when  given  after,  or  occasionally 
along  with,  a  course  of  purgative  mineral  waters. 
(Lectures,  p.  197.)  When  bark  is  prescribed,  the 
sulphate  of  quinine  is  one  of  the  best  formula,  as 
least  likely  to  disagree  with  the  stomach. 

So  far  as  I  can  judge,  Mr.  White  has  with 
much  reason  recommended  paying  attention  to 
such  circumstances  as  may  have  effect  in  prevent- 
ing the  disease,  viz.,  pure  air,  cleanliness,  exercise, 
and  diet.  He  mentions  cold  bathing  among  the 
preventives  of  struma,  and  speaks  of  sea-bathing  as 
being  the  best.  He  advises  attent'on  also  to  be 
paid  to  the  manner  of  clothing  children,  keeping 
them  more  covered  in  winter  than  summer.  He 
thought  a  great  deal  of  sleep  prejudicial;  but  this 
seems  only  conjecture. 

In  noticing  the  treatment  of  the  disease,  Mr. 
White  states,  that  "  The  general  idea  of  struma  is' 
that  it  is  a  disease  of  debility  (a  doctrine  also  in- 
culcated by  Sir  A.  Cooper)  and  therefore  the  great 
object  is,  to  invigorate  the  habit  by  every  possible 
means  ;  the  chief  of  which  are  tonic  medicines, 
and  sea-bathing.  Some  are  of  opinion  that,  in 
the  case  of  young  patients,  this  should  be  con- 
tinued, ditring  the  summer  months,  every  year,  to 
the  age  of  fourteen  or  sixteen.  Many  recommend 
it,  not  only  in  the  summer,  but  throughout  the 
year  ;  whilst  others  are  for  adniinisiering  alter- 
atives, principally  the  alkaline  salts,  with  or  with- 
out  antimonials,  and  the  different  tonics,  during 
the  winter  ;  and  the  sea-water,  and  sea-bathing, 
or  cold-bathing,  during  the  summer,  for  a  continu- 
ance of  two  or  three  years  from  the  commence- 
ment of  the  disease;  with  this  general  observation 
that  they  will  outgrow  the  complaint."  Mr! 
White  mentions,  as  tho  thief  external  means' 
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fomentiitions  and  poultices  of  sea-water.  With 
respect  to  regimen,  some  recommend  a  milk  and 
vegetable  diet  ;  others  animal  food  and  feniicnted 
liquors.  Sir  A.  Cooper,  in  particular,  wh^  re- 
gards the  disease  as  connected  with  congenital 
debility,  strongly  recommends  a  nutritious  diet  of 
animal  food,  in  preference  to  one  of  vegetables. 

Mr.  White  maintains,  that  tlie  preceding  plans 
of  treatment  are  not,  in  general,  efficaciuus,  though, 
in  some  instances,  they  may  prove  useful.  "In 
early  affections  of  the  lymphatic  glands,  and  from 
the  want  of  a  pure  air,  and  proper  exercise,  where 
children  are  delicate  and  irritable,  a  change  of 
situation  to  the  sea-side,  together  with  bathing, 
•when  they  have  acquired  some  strength,  must  be 
exceedingly  proper;  and,  in  gross  pletlioric  sub- 
jects, who  have  diseased  lymphatics,  from  improper 
feeding,  and  want  of  necessary  exercise,  a  journey 
to  the  sea-coast  may  be  very  useful,  particularly 
if  the  salt-water  is  drank  oftefi,  and  in  a  sufficient 
quantity  to  become  purgative.  This,  with  the  no- 
velty of  their  situation,  which  may  naturally  pro- 
duce an  increase  of  exercise,  might  answer  every 
expectation;  but  these  are  the  kind  of  cases  that, 
with  a  very  little  attention,  are  easily  cured." 
{W/die  on  the  Struma,  ed.  3,  p.  104.) 

Tlie  conclusion,  to  which  Mr.  Wliite's  remarks 
upon  this  part  of  the  subject  tend,  is,  that  sea- 
bathing only  deserves  praise  as  a  preventive,  and 
in  the  early  stages  of  the  disease.  He  particularly 
condemns  cold  bathing,  for  poor,  weakly,  debili- 
tated children,  whose  thin  visages,  enlarged  bel- 
lies, and  frequent  tickling  cough,  sufficiently  indi- 
cate diseased  viscera  :  such  do  not  recover  their 
natural  warmth,  after  cold-bathing,  for  hours;  and 
their  subsequent  head-ache,  livid  lips,  and  pale 
countenance,  are  sufficient  marks  of  its  impropriety. 
(P.  107.) 

Dr.  Cullen  entertained  a  very  favourable  opinion 
of  cold-bathing,  since  he  affirms,  that  he  had 
seen  scrofulous  diseases  more  benefited  by  it 
than  any  other  remedy.  {First  Lines  of  Physio, 
vol.  iv.) 

"  Cold-bathing,  especially  cold  sea-bathing  (says 
Mr.  Russell),  is  a  remedy  universally  employed 
in  scrofula,  and  I  believe  with  great  advantage 
in  many  cases  ;  for  it  not  only  appears  to  im- 
prove the  patient's  general  health  and  strength, 
but  likewise  to  promote  the  detumescence  of  en- 
larged glands,  and  the  resolution  of  indolent  swel- 
lings in  thtt  joints,  even  after  they  have  attained 
a  considerable  size,  and  have  existed  for  a  great 
length  of  time.  But,  in  order  that  cold-bathing 
may  be  practised  with  safety  and  advantage,  the 
constitution  must  have  vigour  to  sustain  the  shock 
of  immersion  without  inconvenience.  If  the  im- 
mersion be  succeeded  by  a  general  glow  over  the 
surface  of  the  bod}',  and  the  patient  feels  cheerful, 
and  has  a  keen  appetite,  we  may  conclude  that 
the  cold-bath  agrees  with  him  ;  but  if  he  shivers 
on  coming  out  of  the  water,  continues  chill,  and 
becomes  drowsy,  we  may  be  assured  that  the  prac- 
tice of  cold-bathing  does  no  good,  and  had  better 
be  omitted. 

"In  estimating  the  comparative  merit  of  cold- 
bathing  and  warm-bathing,  in  the  cure  of  scro- 
lulous  complaints,  my  own  experience,  together 
with  the  result  of  diiferent  conversations  on  the 
subject  with  some  of  the  most  judicious  prac- 
titiiiners  of  my  acquaintance,  would  lead  me  to 
bestow  much  more  commendation  on  the  effects 


of  warm-bathing.  I  should  not  even  be  inclined 
to  circumscribe  the  practice  to  cases  of  emaciation 
and  debility,  since,  from  observation,  I  am  fully 
satisfied  with  regard  to  the  beneficial  effects  of  the 
warm-bath  to  patients  of  plethoric  constitutions, 
who  were  much  affected  with  swelled  scrofulouB 
glands.  Several  of  those  instances  occurred  in 
young  women,  about  the  prime  of  lif-,  who  were 
in  all  respects  healthy  and  vigorous,  abating  tlie 
swellings  of  the  glands,  and  those  symptoms  of  dis- 
tress which  were  connected  wiih  fulness  of  blood. 

"  The  sensation  of  the  warm-bath  is  exceedingly 
grateful  to  most  patients,  and  the  practice  is  uni- 
versally safe.  It  may  be  employed  at  all  seasons 
of  the  year,  and  in  all  weather,  without  danger  or 
inconvenience;  the  risk  of  suffering  from  exposure 
to  cold,  immediately  after  immersion  in  the  warm- 
bath,  having  been  much  magnified  by  prejudice. 
There  is  not  even  any  good  reason  to  believe  in 
the  existence  of  such  a  risk.  The  precautions, 
however,  which  are  employed  to  avert  it,  are  per- 
fectly innocent;  and  provided  they  do  not  impose 
any  unnecessary  and  incommoding  restraints  upon 
the  practice,  may  be  encouraged,  so  far  as  to  re- 
lieve the  patient's  mind  from  uneasiness  and 
groundless  apprehensions. 

"  It  requires  many  weeks,  and  sometimes  se- 
veral months,  to  ascertain  the  full  effects  of  warm- 
bathing  in  relieving  scrofulous  complaints;  but, 
as  the  practice  is  not  attended  with  any  incon- 
venience, nor  followed  by  any  bad  consequence, 
there  can  be  no  reason  to  intermit  the  course,  till 
the  trial  is  completely  satisfactory;  and  I  am  con- 
vinced, that  the  practice  of  warm-bathing,  in  cases 
of  scrofula,  will  be  more  universally  adopted,  after 
the  knowledge  of  its  beneficial  effects  is  more  widely 
diffused."    (See  Russell  on  Scrofula.) 

Nothing  can  be  more  satisfactory  (says  Pro- 
fessor Thomson)  than  the  evidence,  which  is  on 
record,  of  the  efficacy  of  the  muriate  of  soda,  as 
it  exists  in  sea-water.  In  reading  this,  one  only- 
wonders  how  so  efficaciotis  a  remedy  should  ever 
have  fallen  into  neglect.  (P.  196.)  In  a  sub- 
sequent passage,  however,  the  same  gentleman 
evinces  only  a  limited  confidence  in  this  means  of 
relief.  "  Local  sea-bathing,  both  cold  and  warm, 
has  often  appeared  to  be  of  use  in  procuring  the 
resolution  of  scrofulous  swellings.  The  tempera- 
ture of  the  bath  must  always  be  varied  according 
to  circumstances,  according  to  the  season  of  the 
year,  the  strength  and  habits  of  the  patient,  and 
the  particular  effect  which  the  bath  seems  to  pro- 
duce. It  is  at  all  times  difficult  to  distinguish 
between  the  effects  immediately  arising  from  the 
application  of  salt-water  to  the  body,  and  those 
which  arise  from  the  increased  warmth  of  tem- 
perature in  the  bathing  seasons  of  the  year;  from 
the  exercise  which  patients  going  to  sea-bathing 
generally  t.ake  in  the  open  air;  from  the  change 
of  situation  and  amusements;  and,  among  the 
poorer  classes,  from  the  more  nourishing  diet  and 
exemption  from  labour,  in  which  they  are  usually 
permitted  to  indulge,  during  their  residing  at  sea- 
bathing quarters.  It  is  not  improbable  that  those 
living  on  the  sea-coast,  who  become  affected  with 
scrofula,  would,  for  similar  reasons,  derive  equal 
benefit  by  going  from  the  sea-coast  to  reside  for  a 
time  in  the  interior  of  the  country."  (See  7/iom- 
son's  Lectures,  Syc.  203.  -^04.)  A  still  later 
writer  declares  his  belief,  that  cold  sea-bathing 
has  no  Kj^ecifc  potver  over  the  disease.   {Lloi/d  on 


.Scrofula,  p.  43.)  Yet  the  plain  surgeon,  in  search 
of  practical  truths,  will  not  care  whether  any 
]>lan  lias  a  specific  power  or  not  over  a  complaint, 
il  that  disorder  is  sometimes  relieved  by  it.  And, 
that  this  is  the  fact,  is  admitted  by  Mr.  Lloyd, 
■vvhen  he  says,  "  cold  sen-bathing,  however,  is  cer- 
tainly useful  when  judiciously  applied,"  &c.  &c. 
(P.  44.) 

Mr.  White,  after  enjoining  attention  to  air,  exer- 
cise, and  diet,  as  promotive  of  a  recovery,  as  well 
SIS  a  preventive  of  the  disease,  proceeds  to  explain 
his  own  practice.  The  first  external  symptoms, 
such  as  swellings  of  the  lips,  sides  of  the  face,  and 
of  glands  under  the  chin,  and  round  the  neck;  also 
other  symptoms,  usually  considered  as  strumous, 
viz.  roughness  of  the  skin,  eruptions  on  the  back 
of  the  hand,  and  different  parts  of  the  bodj^,  red- 
ness, and  swelling  of  the  eyelids  and  eyes;  are  ac- 
companied,-according  to  Mr.  White's  conceptions, 
with  an  inflammatory  diathesis,  though  seldom 
such  as  to  require  bleeding.  Calomel  is  the  me- 
dicine which  this  gentleman  recommends  for  the 
removal  of  the  foregoing  complaints.  It  is  not  to 
be  given  in  such  quantities,  as  to  render  it  a  pow- 
erful evacnant,  either  by  the  intestines,  or  any 
other  way  ;  but,  in  small  doses,  at  bedtime.  For 
chronic  swellings  of  the  breast,  -suspected  to  be 
scrofulous,  I  would  here  particularly  recom- 
mend a  trial  of  iodine,  which  should  be  used 
both  externally  and  internally.  (See  Iodine 
and  Mamma.) 

When  the  glands  of  the  neck,  or  other  parts  of 
the  body,  tend  to  a  state  of  suppuration,  it  is  very 
slowly,  the  skin  appearing  uniformly  thin,  and  of 
a  deep  red  colour,  and  the  tumor  seeming  flaccid. 
In  such  cases,  Mr.  White  recommends  the  use  of 
the  lancet  or  caustic  ;  for  if  no  artificial  opening 
is  made,  it  will  be  a  long  time  before  the  skin  gives 
way;  and,  when  it  does,  the  aperture  will  not  only 
be  very  small  but  often  unfavourable  in  its  situa- 
tion. Mr.  White  adds,  that  the  contents  will  often 
be  more  like  mucus,  than  pus,  or  like  a  mixture 
of  both  ;  and  the  discharge  will  continue  for  a 
great  length  of  time,  if  no  remedy  is  applied.  He 
found  a  solution  of  gum  myrrh ee  in  aqua  calcis, 
used  as  a  lotion,  and  the  ceratiim  saponis,  or  some 
similar  outward  application,  the  best  method  of 
treating  this  symptom. 

We  need  not  describe  Mr.  White's  practice  in 
the  treatment  of  scrofulous  joints,  as  the  subject  is 
fully  considered  in  the  .-uticle  Joints.  It  appears, 
however,  that  he  confirms  the  efficacy  of  stimu- 
lating applications,  and  pressure  with  bandages, 
when  the  fingers  and  toes  are  affected  with  stru- 
mous diseases.    (P.  143.) 

Whoever  compares  the  practice  of  Mr.  White 
in  administering  calomel,  occasional  purgatives, 
the  dedoctum  Lusitanicum,  sarsaparilla,  &c.,  with 
the  blue  pill,  sarsaparilla,  and  laxative  treatment 
of  the  present  day,  will  perceive  no  very  material 
difference  between  them,  especially  when  the  stress 
which  Mr.  White  laid  upon  attention  to  diet, 
clothing,  &c.  is  taken  into  the  account.  Mr. 
Lloyd,  who  has  detailed  Mr.  Abernethy's  practice 
in  scrofula,  lays  it  down  as  an  axiom,  that  "  the 
disease  is  only  to  be  cured  by  avoiding  all  sources 
of  irritation,  and  restoring  the  natural  and  healthy 
fimctions  of  the  digestive  organs."  (P.  48.)  By 
sources  of  irritation,  Mr.  Lloyd  means  exciting 
causes;  the  advice  is  therefore  excellent,  so  far  as 
it  can  be  follovved,  or  such  causes  are  decidedly 
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known.    Tiie  restoration  of  the  functions  of  the 
digestive  organs  is  also  a  thing  worth  aiming  at; 
and  the  only  difl'erence  in  my  views  from  those  of 
Mr.  Lloyd  is,  that,  as  I  look  upon  the  disorder 
of  the  digestive  organs  to  be  in  general  only  a 
'  complication,  or  effect  of  the  scrofulous  disease, 
ulcer,  abscess,  diseased  joint,  &c.,  and  not  the 
exciting  cause,  the  treatment,  when  beneficial,  be- 
comes so  only  on  the  principle  of  improving  the 
general  health,  by  the  removal  or  diminution  of 
one  of  the  most  hurtful  consequences  of  the  original 
disease.    The  treatment,  described  by  Mr.  Lloyd, 
in  addition  to  the  usual  advice  about  diet,  cloth- 
ing, the  avoidance  of  damp  and  cold,  and  the  utility 
of  good  air,  exercise,  &c.  consists  in  giving  the 
patient  five  grains  of  the  pil.  hydrarg.  every  night, 
and  half  a  pint  of  decoct,  sarsap.  c.  twice  a  day. 
And  if,  at  a  certain  hour  of  the  day,  there  has 
been  no  motion,  recourse  is  had  to  opening  medi- 
cines.   This  plan  is  pursued  till  the  bowels  be- 
come regular;  and  then,  with  the  view  of  prevent- 
ing a  relapse  of  the  bowels  into  their  former  state, 
Mr.  Lloyd  continues  the  exhibition  of  alterative 
doses  of  mercury  for  an  indefinite  time,  the  pre- 
ference being  given  to  the  compound  calomel  pill, 
in  doses  of  five  grains  every  night.    In  children, 
the  practice  is  exactly  like  that  of  Mr.  White,  viz. 
small  doses  of  calomel  with  purgatives.  When 
acidity  prevails  in  the  stomach,  small  doses  of  soda 
are  recommended  ;  and  when  the  stomach  is  weak, 
with  loss  of  appetite,  cinchona,  steel,  and  mineral 
acids.    A  full  diet,  with  porter  and  wine,  is  dis- 
approved of,  and,  as  already  stated,  not  much  con- 
fidence is  placed  in  sea-bathing.    {Llovd  on  Scro- 
fula, p.  38.) 

Crawford,  Pinel,  and  others  tried  the  muriate 
of  barytes  m  scrofulous  cases  {Med.  Comimmica- 
tions,  vol.  11.  ;  Nosojr.  PliilosopMque,  vol.  ii.  p. 
238);  and  it  had  the  recommendation  of  the  ce- 
lebrated Hufeland.  Mr.  Burns  says,  that  the  mu- 
riate of  barytes  has  no  eff"ect  on  diseased  glands  ; 
but,  that  it  is  occasionally  serviceable  in  scro- 
fulous ulceration,  though,  he  adds,  that  it  deserves 
hule  dependence.  {Diss,  on  Iiiftam.  vol.  ii.  p. 
3/2,) 

Several  narcotics  have  been  tried,  such  as  opium 
hyoscyamus,  the  solanum  dulcamara,  &c.;  but' 
though  their  virtues  against  scrofula  have  been 
sometimes  cried  up  very  highly,  the  moderns  have 
fost  all  faith  in  them.  The  attention  of  the  public 
to  the  effects  of  cicuta,  in  cancer  and  scrofula,  w;is 
first  particulariy  excited  by  the  accounts  of  its  vir- 
tues published  by  Baron  Stork. 

Fothergill  also  praises  cicuta,  and  perhaps,  ne.vt 
to  iodine,  and  soda,  joined  with  rhubarb  and  co- 
liimba,  It  IS  as  good  an  internal  medicine  as  can  bu 
tried;  but  It  is  far  from  being  generally  eflicacious. 
It  IS  tughly  deserving  of  recommendation  for  irrit- 
able scrofulous  ulcers.  There  is  now  not  the  least 
doubt,  that  the  statements  of  Baron  Stork  were 
greatly  exaggerated.  Ue  considered  cicuta  indi- 
cated,  whenever  obstructions  and  tumors  existed- 
and,  under  this  treatment,  he  says  that  he  found 
the  swellings  melt  away  like  ice.  What  is  extr  i 
ordinary,  pvery  sort  of  tumor  yielded  to  cicula. 
But  (as  Dr.  Thomson  judiciously  remarks),  uni- 
versal success  is  always  one  of  the  most  suspicious 
circumstances  which  can  be  mentioned  in  the  his- 
tory of  the  effects  produced  by  any  new  remedy" 
{Lfclures,  cj-c.  p.  199.)  Dr.  Culleri  frequeiftiy 
employed  hemlock,  and  sometimes  found  it  useful 
0  0 
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in  discussing  obstinate  swellings  ;  but,  he  says,  it 
also  fi-fquenily  disappointed  him,  and  henevertsaw 
it  dispose  scrofulous  ulcers  to  heal. 

Wiih  refjard  to  mercury,  we  have  already  no- 
ticed, that  calomel  was  much  employed  by  Mr. 
White.  Some  have  exhibited  the  bichloride,  some 
the  chloride,  others  the  acetate  of  mercury.  All  these 
preparations  have  been  at  times  conjoined  with  ci- 
cuta,  antimony,  &o.    Calomel  or  the  chloride  is, 
perhaps,  the  best  mercurial  preparation  in  scrofulous 
cases;  but  mercury,  given  internally  with  any  view 
of  exciting  salivation,  is  justly  deemed  hurtful.  As 
nn  alterative,  and  an  occasional  purgative,  it  is  un- 
doubtedly a  good  medicine  for  strumous  patients. 
Mercury  was  disapproved  of  by  Cullen,  as  a  me- 
dicine for  scrofula.    As  a  distinguished  Professor 
observes  :  "  From  the  great  apparent  similarity  ot 
the  symptoms,  progress,  and  seats  of  scrofula,  to 
those  of  syphilis,  and  from  the  well-known  effects 
of  mercury  in  curing  syphilis,  it  need  not  seem 
strange,  that  medical  men  should  have  been  a 
little  obstinate  in  their  attempts  to  obtain  benefit 
from  the  use  of  mercury  in  scrofula.    These  ex- 
pectations are  in  general  abandoned,  and  mercury 
is  now  given  for  the  cure  of  scrofula  as  a  purgative 
only.    A  long-continued,  or  improperly  adminis- 
tered course  of  this  medicine,  has  often  been 
known  to  aggravate  all  the  symptoms  of  scrofula  ; 
and,  in  many  instances,  to  excite  these  symptoms 
in  persons  in  whom  they  did  not  previously  exist.'' 
(See  Thomson  on  Inflammaiion,  pp.  194,  195.) 

Mr.  Burns  thinks  the  nitrous  acid  has  some 
effect  in  promoting  the  suppuration  of  scrofulous 
glands  and  tumors,  and  disposing  ulcers  to  heal. 
He  says,  two  or  three  drams  may  be  given  every 
day,  fur  a  fortnight;  but  if,  in  this  time,  it  should 
do  no  good,  its  employment  ought  to  be  discon- 
tinued. The  mineral  acids,  diluted  with  water  (says 
Professor  Thomson),  are  often  used  with  views 
similar  to  those  which  guide  us  in  the  employ- 
ment of  tonic  remedies.  Their  medicinal  powers 
appear  to  be  nearly  the  same;  but  the  nitric  acid 
has  of  late  been  preferred,  particularly  in  the  scro- 
fulous affections,  which  are  sometimes  induced 
by  the  action  of  mercury.    {Lectures,  ^c.  p.  197.) 

The  carbonate  of  soda  and  potassa  are  useful 
in  the  treatment  of  scrofula,  but  not  to  be  re- 
garded as  specifics.  They  may  be  given  with 
rhubarb,  and,  if  the  alvine  discharges  be  of  bad 
colour,  with  a  few  grains  of  hydrargjTum  cum 
creta. 

A  spirituous  infusion  of  gentian,  into  six  ounces 
of  which  are  put  thirty  six  grains  of  the  carbonate 
of  soda,  or  tiie  same  quantity  of  the  carbonate  of 
ammonia,  is  a  medicine  highly  spoken  of  by 
Richerand  for  scrofulous  cases.  {Nosoffr.  Chir. 
t.  i.  p.  184,  ed.4.) 

Potassa,  in  large  doses,  with  mercurial  frictions, 
is  the  practice  extolled  by  Mr.  Farr,  (See  Fan- 
on  Scrojulu,  8vo.  Lond.  1820.) 

According  to  Mr.  Burns,  eight  or  ten  drops  of 
hydrosulphuret  of  ammonia,  given  thrice  a  day, 
are  useful,  in  irritable  strumous  ulcers.  The 
breathing  of  oxygen  gas  has  been  proposed  ;  but, 
of  this  plan  I  know  nothing  from  experience;  and 
ns  it  now  makes  less  noise  in  the  world  than  for- 
merly, I  conclude  that  either  its  usefulness  has 
been  exaggerated,  or  the  difficulty  of  the  practice 
is  too  great  to  permit  its  extensive  adoption. 

The  sentiments  of  Dr.  Cullen  are  decidedly 
against  antimony.    A»  a  modern  writer  observes, 


no  great  dependence  seems  ever  to  have  been 

placed  in  the  use  of  diaphoretic  medicines  for  tlie 
cure  of  scrofula.  The  different  preparations  of 
antimony,  indeed,  have  been  occasionally  admin- 
istered; but,  chiefly  in  cutaneous  affections,  sup- 
posed to  be  of  a  scrofulous  nature.  Guaiacum, 
sareaparilla,  sassafras,  and  mezereon,  singly,  and 
in  combination,  have  all  been  supposed  to  be  use- 
ful in  the  cure  of  scrofula  ;  but  they  are  now 
seldom  given  with  this  view,  except  in  cases  of 
scrofula  combined  with  syphilis,  or  excited  by  the 
too  free  and  injurious  use  of  mercur}',  {Thomson's 
Lectures,  <!j-c.  p.  199.) 

With  respect  to  Alibert's  practice,  amongst  the 
vegetable  bitters,  he  prefers  the  hop,  burdock, 
gentian,  and  bark.  He  seems  to  have  no  confi- 
dence in  specifics,  like  hemlock,  belladonna,  aco- 
nitum,  &c.  Neither  does  he  express  himself 
favourably  of  alkaline  medicines,  or  the  muriates 
of  ammonia  and  barytes.  However,  he  praises 
the  good  effects  of  steel  medicines  on  enlarged 
glands.  He  affirms,  that  he  has  seen  most  good 
derived  from  external  means;  aromatic  fumigations 
in  an  apparatus  prepared  by  the  chemist  Darcet. 
What  he  calls  scrofulous  eruptions,  he  covers  with 
a  strong  solution  of  the  nitrate  of  silver.  Swelled 
glands  he  rubs  with  the  antimonial  ointment.  He 
commends  also  change  of  air,  and  the  avoidance 
of  low  damp  places;  and  speaks  favourably  of  sea- 
bathing, sea  voyages,  sulphureous  mineral  waters, 
and  particularly  of  the  good  effects  derived  from 
the  solar  warmth.    (See  A'bso/.  Nat.  p.  449.) 

Sir  A.  Cooper,  in  his  account  of  the  treatment 
of  scrofula,  dwells  more  upon  the  good  effects  of 
air,  exercise,  and  nourishment,  than  upon  the  vir- 
tues of  physic.  He  asserts,  that  there  is  no  specific 
for  the  disease.  Medicines,  occasionally^  given  for 
the  improvement  of  the  digestive  organs,  and  re- 
gulation of  the  secretions,  he  admits,  are  useful; 
but  attention  to  air,  exercise,  and  diet, he  considers 
far  more  important.  Sometimes,  he  prescribes, 
once  a  week,  or  every  ten  days,  two  grains  of  ca- 
I'miel,  and  eight  of  rhubarb,  in  order  to  restore 
the  visceral  secretions.  A  good  tonic  medicine,  for 
a  short  time,  he  observes,  is  two  grains  of  rhubarb, 
and  from  three  to  five  of  the  carbonate  of  iron. 
Another,  he  says,  is  two  of  rhubarb,  six  of  dried 
subcarbonate  of  soda,  and  ten  of  columba,  taken 
mixed  with  sugar.  He  recommends  also  a  few 
grains  of  hydrargyrum  cum  creta,  to  be  taken  in 
the  infusion  of  camomile  flowers,  at  bedtime;  or 
the  bichloride  of  mercury,  in  the  proportion  of  a 
grain  to  two  ounces  of  tincture  of  bark,  of  which  a 
tea-spoonful  may  be  taken  twice  a  day  in  a  glass 
of  camomile  infusion;  or  when  costiveness  pre- 
vails, the  tincture  of  rhubarb  may  be  substituted 
for  that  of  bark.  The  liquor  potassa:  is  also  enu- 
merated. But  the  medicines  preferred  by  him  are 
steel,  with  rhubarb  and  calomel,  or  the  subcarbo- 
nate of  soda,  with  rhubarb  and  columba. 

The  local  treatment,  preferred  by  Mr.  White, 
has  been  already  described.  I  have  only  a  few 
words  to  add  concerning  this  part  of  the  subject. 
Dr.  Cullen  states,  that,  in  his  practice,  he  had  very 
little  success  in  dispersing  incipient  scrofulous  tu- 
mors by  topical  applications;  and  that  a  solution 
of  acetate  of  lead,  though  sometimes  useful,  more 
frequently  failed.  Dr.  Culleu  found  the  liquor 
ammoniaj  acet.  not  more  successful.  Foment- 
ations of  every  kind  (says  he)  have  been  frequently 
found  to  do  harmj  and  poultices  seem  only  to 
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hurry  on  a  suppuration.  I  am  doubtful  if  this  last 
be  ever  practised  with  advantage;  for  scrofulous 
tumors  sometimes  spontiineouslv  disappear,  but 
never  after  any  deijree  of  inflammation  has  come 
upon  them;  and,  tiierefore,  poultices,  which  com- 
monlv  induce  inflammation,  prevent  that  discussion 
of  tumors,  which  niiijht  otherwise  have  happened." 
Even  when  scrofulous  tumors  had  advanced 
towards  suppuration.  Dr.  Culien  thought,  that 
hastening  the  spontaneous  opening,  or  making 
one  witii  a  lancrt,  was  hurtful. 

Formerly,  the  extirpation  of  scrofulous  tumors 
was  advised;  but  this  method  is  now  considered 
as  being  for  the  most  part  injudicious,  and  unne- 
cessary, with  the  exception  of  diseased  joints,  and 
a  few  other  parts,  which  frequently  require  .impu- 
tation or  excision  of  the  heads  of  the  bones  for  the 
sake  of  saving  the  patient's  life.  Certainly,  no 
particular  danger  (generally  speaking)  would  at- 
tend cutting  out  scrofulous  glands,  and  tumors  : 
the  objections  to  the  plan  are  founded  on  the  pain 
of  the  operation;  on  the  number  of  such  glands 
frequently  diseased;  on  their  often  subsiding, either 
spontaneously,  or  by  surgical  treatment  ;  on  the 
operation  doing  no  good  to  the  general  affection  of 
the  system,  &c.  Wiseman  relates,  that  he  was  in 
the  habit  of  cutting  out  scrofulous  glands,  and 
tumors,  with  great  success  ;  but,  for  reasons  al- 
ready alleged,  most  of  the  moderns  think  such 
operations  in  general  unadvisable. 

Caustics  have  been  employed  for  thes  same 
purpose,  instead  of  the  knife;  but  as  they  eftect 
the  object  in  view  less  certainly,  more  painfully 
and  tediously,  and  cause  extensive  ulcers,  they 
are  disused  by  all  the  best  surgeons  of  the  present 
day. 

Some  authors  advise  making  issues,  and  keeping 
them  open,  in  order  to  prevent  any  ill  eff'ects  from 
the  healing  of  scrofulous  ulcers.  Issues  may,  per- 
haps, be  unnecessary  for  any  purpose  of  this  kind: 
but  they  are  eminently  useful  as  a  part  of  the  local 
treatment  of  scrofulous  joints  and  abscesses,  as  we 
have  more  particularly  explained  in  the  articles 
Joints,  Lumbar  Abscess,  and  VEaTEBa.u. 

The  good  effects  of  iodine  upon  scrofulous 
tumors  and  ulcers,  both  as  an  internal  medicine 
and  local  application,  seem  to  be  exciting  con- 
siderable attention.  Certain  indolent  swellings  of 
the  t  'sticle  and  breast,  in  particular,  yield  to  this 
powerful  medicine. 

Iodine,  as  prescribed  by  Lugol,  is  at  present  in 
considerable  repute.  He  recommends  it  to  be 
given  in  small  doses,  varying  from  half  a  grain  to 
two  grains  in  the  24  hours,  dissolved  in  distilled 
■water,  with  double  its  proportion  of  h3-driodute  of 
potash.  Lugol  also  emploj's  iodine  in  biiths  and 
lotions  to  a  much  greatc-r  extent  than  is  done  in 
this  country.  His  baths  contain  about  two  grains 
of  iodine  in  each  pint  of  water,  and  his  lotions  for 
BcrofuloHs  ulcers,  &c.,  about  one  grain  and  a  half, 
dissolved  with  hydriodate  of  potash.  Hydriodate 
of  potash,  with  sarsaparilla,  is  frequently  given  by 
British  surgeons  to  scmfnlous  patients,  and  with 
decided  benefit.  From  three  to  five  grains  of  the 
hyilriodate,  in  from  two  to  four  ounces  of  the  de- 
coction twice  or  thrice  a  day,  may  be  safely  tried 
in  a  variety  of  cases.    (See  Iodinb.  ) 


563 


Preparations  of  lead  ;  cold  water;  sea  water; 
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hemlock  poultices;  the  unguent,  potassa;  hydrio-  blisters,  are  the  most  serviceable  class  of  remedi 
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datis;  form  a  long  list  of  applications  which  have 
been  employed  for  scrofulous  tumors. 

According  to  Mr.  Burns,  moderate  pressure,  by 
means  of  adhesive  plaster,  conjoined  with  the  ap- 
plication of  cold  water,  is  one  of  the  best  plans  of 
treating  mild  scrofulous  ulcers,  when  their  situa- 
tion admits  of  it.  In  other  cases,  he  recommends 
applying  a  powder,  five  parts  of  which  consist  of 
cerussa  acetata,  and  the  sixth  of  burnt  alum.  A 
piece  of  dry  lint  is  next  to  be  applied,  aiid  a  com- 
press, with  such  pressure  as  can  be  borne.  Be- 
nefit occasionally  results  from  dipping  the  compress 
in  cold  water.  Water  dressing,  or  nng.  zinci,  is 
an  eligible  application,  when  it  is  wished  not  to 
interfere  much  with  the  progress  of  the  ulcer. 
Ung.  hydrarg.  nitrat.  rub.  and  the  ung.  hydrarg. 
nitrat.  are  amongst  the  best  stimulating  ointments. 
Piudtices  of  bread  and  sea  water;  lotions  of  alum, 
sulpliate  of  copper,  and  the  bichloride  of  mercury; 
solutions  of  the  nitrates  of  copper,  bismuth,  and 
silver  ;  the  recent  leaves  of  the  wood-sorrel 
bruised ;  lint  dipped  in  lemon-juice,  or  vinegar 
and  water;  a  mixture  of  mercurial  ointment  and 
ceratum  saponis  (Scott  on  Chronic  Inflammation, 
cjc),  are  among  the  applications  to  common  scro- 
fulous ulcers. 

For  irritable  sores,  diluted  hydrosulphuret  of 
ammonia  ;  ointments  containing  opium  ;  carrot 
and  hemlock  poultices;  a  solution  of  opium;  and 
carbonic  acid  gas,  have  all  been  recommended. 

Tlie  following  are  Mr.  Russell's  sentiments  re- 
specting the  treatment  of  scrofulous  ulcers:  "Scro- 
fulous complaints  in  general  do  not  do  well  with 
stimulant  applications.    In  the  treatment  of  scro- 
fulous ulcers  under  the  ordinary  circumstances  of 
the  complaint,  the  simplest  and  mildest  dressings 
answer  best.  When  the  patients  are  usinga course 
of  sea  bathing,  it  is  usual  to  wash  the  sores  with  sea 
water  over  and  above  the  momentary  application  of 
the  aea  water  during  the  immersion  of  the  whole 
body.  Cold  spring  water  is  likewise  a  favoui  ite  ap- 
plication with  many  practitioners;  and,  from  much 
observation,  it  appears  that  the  operation  of  cold  is 
well  suited  to  counteract  the  state  of  inflammation 
which  accompanies  scrofulous  sores.  Preparations 
of  lead  are.  upon  the  whole,  very  convenient  and 
useful  applications,  provided  the  solutions  be  used 
in  a  state  of  sufficient  dilution  to  prevent  irritation. 
Liquid  applications  are  applied  by  means  of  wet 
Imen,  which  is  renewed  whenever  it  dries,  so  that 
the  surface  of  the  sore  may  be  kept  constantly 
moist,  when  under  this  course  of  manngement. 
Upon  the  same  principle,  simple  ointment  and 
Goulards  cerate  furnish    the  best   dressing  in 
ordinary  cases. 

"  Scrofulous  congestions,  of  a  solid  nature,  in 
the  more  external  parts  of  the  bodj-,  are  little 
adapted  to  the  practice  of  local  bleeding,  unless 
they  be  attended  with  symptoms  of  inflammation- 
but  as  some  degree  of  inflammation  is,  in  general* 
present  during  the  incipient  stage,  it  may  be  pru- 
dent to  employ  local  bleeding  in  moderation  at  the 
commencement  of  the  attack,  although  there  may 
be  no  indication  to  persist  in  the  practice,  after 
(he  complaint  has  adranced  farther  in  its  progress. 
If,  however,  these  congestions  are  more  of  an  in', 
dolent  nature,  unaccompanied  with  heat  or  pain 
there  is  no  benefit  to  be  expected  from  the  local' 
detraction  of  blood;  warm  fomentations,  together 
with  the  use  of  stimulants,  and  a  repetition  of 
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such  cases,  too,  are  the  best  adopted  to  the  use  of 
friction  as  a  discutient.  Friction,  indeed,  has  long 
been  employed  for  this  purpose;  but  of  late  years, 
it  has  been  introduced  to  an  extent,  and  with  an 
effect,  far  beyond  the  experience  of  all  former 
practice.  As  yet,  it  has  been  circumscribed  to  the 
practice  of  a  few  individuals,  with  whom  it  is 
said  to  have  performed  very  great  cures;  and  if, 
upon  the  test  of  more  extensive  experience,  it  is 
found  to  answer  its  present  high  character,  I  shall 
consider  the  use  of  repeated  frictions  to  be  one  of 
the  most  valuable  improvements  which  have  been 
introduced  into  practice  in  modern  times.  The 
safety  and  simplicity  of  the  practice  recommend 
it  strongly  to  favour,  though  I  am  afraid  they  are 
the  very  circumstances  which  retard  its  adoption 
by  the  public  in  general.  I  only  regret  that  I  do 
not  feel  myself  entitled  to  give  a  decided  opinion 
upon  the  subject  from  my  own  experience,  though 
I  have  known  some  instances  of  successful  cures; 
but  the  reports  of  success  are  so  numerous  and  so 
well  supported,  that  I  am  inclined  to  think  very 
favourably  of  the  practice. 

"  There  is  no  substance,  interposed  between  the 
surface  of  the  swelling  and  the  hand  of  the  person 
who  administers  the  friction,  excepting  a  little 
flour,  to  prevent  the  abrasion  of  the  skin.  The 
friction  is  applied  regularly  two  or  three  hours 
every  day,  with  great  celerity,  the  hand  being  made 
to  move  to  and  fro  one  hundred  and  twenty  times 
in  a  minute,  and  the  course  may  require  to  be 
continued,  without  interruption,  for  some  months." 
(See  Russell  on  Scrofula.)  Here  I  would  again 
recommend  to  the  notice  of  surgeons,  the  external 
use  of  iodine,  as  perhaps  possessing  more  efficacy 
than  simple  friction.   (See  Iodine.) 

Scrofulous  affections  of  the  joints  are  elsewhere 
explained.  (See  Joints.)  Bronchocele,  Iodine, 
Lumbar  Abscess,  Lupus,  and  Verkbrw,  are  other 
articles,  containing  matter  connected  with  the 
preceding  observations. 

The  reader  may  consult  Wisemmi's  Chirursical 
Treatises,  fol.  1676.  J.  Brown,  Adenochoiradelogia, 
or  an  Anatomick-Chirurgical  Treatise  of  Glandules 
and  Strumals,  or  King's  Evil  Swellings,  together 
with  the  Royal  Gift  of  Healing,  or  Cure  thereof  by 
Contact,  or  Imposition  of  Hands,  &c.  8vo.  Lond.  1684. 
Wm.  Clowes,  A  riarht  fnitefuH  and  approved  Treatise, 
for  the  Artificial  Cure  of  the  Struma,  or  Evil,  cured 
by  Kings  and  Queens  of  England,  4to.  Lond.  16U2. 
Th.  Fern,  On  the  King's  Evil.  Chej/ne,  On  the  King's 
Evil,  8vo.  1709.  R.  Russell,  On  the  Use  of  Sea 
WRter  in  the  Diseases  of  the  Glands,  &c.  8vo.  Loud. 
1769.  B.  Bell's  Surgery,  vol.  v.  B.  Bell,  on  Ulcers. 
Tumor  Strumosus  Colli  post  vomitorium  imminitus, 
8vo.  (Weikard,  Collect,  88.)  Kirhland's  Medical  Sur- 
gery, vol.  ii.  Lond.  8vo.  1783.  J.  Morley,  Essay  on 
the  Nature  and  Cure  of  Scrofulous  Disorders,  &c. 
ed.  27.  8vo.  Lond.  1790.  White,  On  Struma,  ed.  ii. 
1794.  P.  Lalonette,  Traits  des  Scrofules,  &c.  I'aris, 
1780.  A.  G.  Korlum,  Comment,  de  Vitio  Scrofuloso, 
in  2  vols.  4to.  Lemgovife,  1789.  R.  Hamilton,  On 
Scrofnlons  Affections,  &c.  8vo.  Lond.  1791.  S.  T. 
Soemmering,  De  Morbis  Vasorura  Absorbentium  Cor- 
poris Huniani,  8vo.  Traj.  1795.  V.  W.  Hufeland, 
Ueber  die  Natur,  &c.  der  Skrophelkrankeit,  8vo. 
Jena,  1795.  John  Burns,  On  Inflammation,  vol.  ii. 
M.  Underwood,  On  Ulcers,  Sic.  with  Hints  on  Scro- 
fulous Tumours,  &c.  8vo.  Lond.  1785.  Crowther's 
Obs.  on  the  Disease  of  the  Joints,  commonly  called 
White  Swelling;  with  Remarks  on  Caries,  Necrosis, 
and  Scrofulous  Abscesses,  &c.  ed.  2.  1808.  James 
Russell,  On  Scrofula,  8vo.  Edinburgh,  1808.  Thom- 
«0H,  On  Inflammation,  p.  130,  et  seq.  p.  155—191.  &c. 
Edmb.  1813.  fF.  Goodlad,  Essay  on  the  Uis.  of  the 
Vessels  and  Glands  of  the  Absorbent  System,  8vo. 
Lond.  1814.  G.  Uenniug,  A  Critical  Inquiry  into  the 
mhology  of  Scrofula,  8vo.  Lond.  1815.  Richerand, 
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Nosographie  Chir.  t.  i.  p.  1C5,  et  seq.  edit.  4.  Boyer, 
Traiie  des  Maladies.  Chir.  t.  ii.  p.  414,  &c.  Paris, 
1814.  Ch.  Brown,  On  Scrofulous  Diseases,  showing 
the  good  Effects  of  factitious  Airs,  8vo.  Lond.  1798. 
J.  Brandish,  Obs.  on  the  Use  of  Caustic  Alkali  in 
Scrofula,  and  other  Chronic  Diseases,  8vo.  Lond. 
1811.  C.  Armstrong,  On  Scrofula,  in  which  an  Ac- 
count of  the  Effects  of  the  Carbonas  Ammonia:  is 
submitted  to  the  Profession,  8vo.  London,  1812.  W. 
Lambe,  Inquiry  Into  the  Ong'xn,  &c.  of  Constitutional 
Disorders,  particularly  Scrofula,  Consumption,  Can- 
cer, &c.  8vo.  Lond.  1815:  also  Additional  Reports  on 
the  Effects  of  a  peculiar  Regimen  in  Cases  of  Cancer, 
Scrofula,  &c.  8vo.  Lond.  1815.  R.  Carmichael,  Essay 
on  the  Nature  and  Cure  of  Scrofula,  and  a  De- 
monstration of  its  Origin  from  Disorder  of  the 
Digestive  Organs,  8vo.  Dub.  1810.  J.  Habben,  De 
priEcipuis  Causis  Mali  Scrofulosi  ejusque  Rpmediis 
efficacissirais  Comraentatio,  12mo.  Gott.  1817.  Ai:- 
bert,  Nosolosie  Naturelle,  p.  448.  fol.  Paris,  1820 
Diet,  des  Sciences  M^d.  t.  1.  art.  Scrofules,  8vo. 
Pans,  1821.  E.  A.  Lloyd,  On  the  Nature  and  Treat- 
ment of  Scrofula,  8vo.  Lond.  1821.  Dr.  CoindeVs 
Letter  on  the  Administration  of  Iodine  in  Scrofula, 
in  Journ.  of  Science,  &c.  vol.  xii.  Jan.  1822  :  also  liis 
Obs.  on  the  Remarkable  Effects  of  Iodine  in  Bron- 
chocele and  Scrofula ;  transl.  by  J.  R.  Johnson,  31. D. 
Lond.  1821.  Brera,  Saigio  Clinico  sull' Iodic,  &c. 
8V0.  Padua,  1822.  W.  Gibson,  Institutes,  &c.  ol  Sur- 
gery, vol.  i.  p.  249,  &c.  8vo.  Philadelphia,  1824.  By 
the  kindness  of  the  author,  I  have  just  received  a 
fifth  edition  of  this  work.  W.  P.  Alisoji,  in  Edinb. 
Med.  Chir.  Trans,  vol.  i.  Edinb.  1824.  A.  Manson, 
On  the  Effects  of  Iodine,  8vo.  Lond.  1825.  J.  dcott. 
On  Chronic  Inflammation,  8vo.  Lond.  1828.  T.  Bu- 
chanan, On  a  new  mode  of  Treatment  for  Diseased 
Joints,  8vo.  Lond.  1828.  J.  G.A.Lugol,  Trois  .Vl^m. 
sur  I'Emploi  de  I'lode  dans  les  Maladies  Scrofu- 
leuses,8vo.  Paris,  1829,  1830,  1832.  CMWijii,  in  Cvclop. 
of  Pract.  Med.  ;  art.  Scrophula.  Lepelletitr,  Sur  la 
Maladie  Scrophuleuse,  8vo.  Paris,  1830.  A.  C.  Bau- 
delocque.  Etudes  sur  la  Maladie  Scrophuleuse,  8vo. 
Paris,  1834.  Robert  Carswell,  M.D.  Illustrations  of 
the  Elementary  Forms  of  Disease,  4to.  Lond.  fasc.  i. 
[Peter,  De  la  Tuberculisation  gfen^rale,  1866.  M. 
IJ^rard  et  M.  V.  Cornil,  De  la  Phthisie  Pulmonaire, 
1867.  J.  A.Villemin,  Etudes  sur  la Tuberculose,  1868.) 

SCROTOCE'LE.  (From  scrotum,  and  RnKti, 
a  tumor.)    A  rupture,  or  hernia  in  the  scrotum. 

SCROTUM,  CANCER  OF.  {Chimney-sweep- 
ers' Cancer.  The  Soot-wart.)  This  peculiar  dis- 
order, which  commences  as  a  wart-like  excrescence, 
is  described  by  Mr.  Pott,  as  always  miiking  its 
first  attack  on,  and  its  first  appearance  in,  the  in- 
ferior part  of  the  scrotum;  where  it  produces  a 
superficial,  painful,  ragged,  ill-looking  sore,  with 
hard  and  rising  edges.  He  never  saw  it  in  persons 
under  the  age  of  puberty.  According  to  Mr.  Earle's 
observations,  it  very  rarelj'  attacks  persons  under 
the  age  of  thirty.  Most  of  the  cases,  seen  by  him, 
were  in  individuals  between  the  ages  of  thirtj'and 
forty.  He  has  seen  three  instances  in  subjects  be- 
tween twenty  and  thirty;  but  only  one  at  or  before 
the  age  of  puberty.  A  single  case  is  mentioned  by 
Sir.  J.  Earle,  which  happened  in  a  child  under  eight 
years  of  age.  I  have  seen  one  case  in  a  boy  not 
more  than  sixteen.  (Med.  Chir.  Trans,  vol.  xii.  p. 
299.)  Sir  Aslley  Cooper  has  known  the  disease 
occur  at  various  ages  from  twenty  to  eight}'. 

In  no  great  length  of  time,  the  disease  pervades 
the  skin  and  membranes  of  the  scrotum,  and  seizes 
the  testicle,  which  it  enlarges,  hardens,  and  renders 
truly  and  thoroughly  distempered;  Irom  whence 
it  makes  its  way  up  the  spermatic  chord  into  the 
abdomen,  where  it  affects  some  of  the  viscera,  or 
glands,  and  then  soon  becomes  painliilly  destruc- 
tive. (Poll.)  Not  only  is  the  discharge  from  the 
sore  very  fetid,  but  the  perspiration  from  the  whole 
body  has  a  peculiar  and  an  aminoniacal  smell, 
(/^'a/'/e,  in  ;l/c(if.  Chir.  Trans,  vol,  xii.  p.  298.) 
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"  Other  people,  tesides  cliimney-sweepers  (saj-s 
Pott),  have  cancers  of  the  same  part  ;  and  so  have 
others,  besides  lead-workers,  the  Poictou  colic,  and 
the  consequent  paralysis:  but  it  is  nevertheless  a 
disease  to  which  they  are  peculiarly  liable;  and  so 
are  chimney-sweepers  to  the  cancer  of  the  scrotum 
and  testicles." 

Workmen,  exposed  to  the  fumes  of  arsenic,  are 
said  to  be  liable  to  a  cancerous  disease  of  the 
scrotum,  resembling  that  which  infests  chimney- 
sweepers. This  is  particularly  the  case  with  the 
smelters  in  Cornwall.  (See  Faris's  Pharmaco- 
logia,  p.  89,  vol.  ii.  ed.  5.)  If  the  two  diseases  are 
precisely  similar,  the  fact  is  particularly  interesting 
with  regard  to  the  cause  of  the  complaint,  which 
has  been  referred  to  the  irritation  of  soot,  and  this 
alone,  in  a  supposed  peculiar  condition  of  consti- 
tution, not  defined,  nor  indeed  at  all  understood. 

From  the  great  number  of  persons  who  pursue 
the  occupation  of  sweeping  chimneys,  and  the 
comparatively  few  affected  by  the  application  of 
soot,  "  it  would  appear,  that  there  is  something 
either  in  the  constitution,  or  the  parts  of  some  in- 
dividuals, which  disposes  to  its  production.  I  am 
inclined  to  believe  (Sir  Astley  Cooper  adds),  that 
it  depends  more  upon  local  circumstances,  than 
upon  the  constitution,  because  the  subjects  of  it  ap- 
pear to  be  very  healthy  at  the  dawn  of  the  disease, 
although  they  lose  that  health  in  the  progress  of 
the  complaint."    {On  Bis.  of  t/ie  Testis,  p.  229.) 

Mr.  Pott  describes  the  disease  as  alwa}'3  begin- 
ning at  the  lower  part  of  the  scrotum  :  but  there 
are  exceptions.  Sir  James  Earle  has  recorded  an 
instance  of  its  occurrence  on  the  wrist  of  a  gar- 
dener, who  had  been  employed  in  distributing  soot 
lor  the  destruction  of  slugs;  and  some  cases  have 
taken  place  on  the  face.  (//.  Earle,  in  Med. 
CIdr.  Trans,  vol.  xii.  p.  297.)  Sir  Astley  Cooper 
has  seen  it  on  the  face  of  an  old  person,  whose 
cheeks  were  full  of  wrinkles,  calculated  to  afford 
a  lodgment  for  soot.  Mr.  Keate  met  with  a  simi- 
lar case.  One  circumstance  is  noticed  by  Mr. 
Earle,  which,  if  it  prove  generally  correct,  mate- 
rially influences  the  prognosis  and  treatment:  he 
says,  "  The  inguinal  glands  are  often  enlarged,  but 
they  will  generally  subside  on  the  removal  of  the 
diseased  scrotum;  clearly  proving  that  the  disease  is 
not  commonly  communicated  in  the  course  of  the 
absorbents."  (P.  298.)  He  knows  only  one  ex- 
ception to  this  statement;  a  case,  where  a  bubo 
formed,  suppurated,  and  assumed  the  same  charac- 
ters, as  the  primary  affection  in  the  scrotum.  Ac- 
cording to  Mr.  Travers,  the  lymphatic  glands  are 
seldom  specifically  affected.  {Med.  C/iir.  Tram. 
vol.  xvii.  p.  345.) 

If  there  be  any  chance  of  putting  a  stop  to,  or 
preventing  this  mischief,  says  Mr.  Pott,  it  must  be 
by  the  immediate  removal  of  the  part  affected; 
namely,  that  part  of  the  scrotum  where  the  sore 
is;  for,  if  it  be  suffered  to  remain  until  the  testicle 
is  affected,  it  is  generally  too  late  even  for  castra- 
tion. "  I  have  many  times  made  the  experiment; 
but  though  the  sores,  after  such  operation,  have,  in 
some  instances,  healed  kindly,  and  the  patients 
have  gone  from  the  hospital  seemingly  well,  yet, 
in  the  space  of  a  few  month?,  it  has  generally  hap- 
pened, that  they  havo  returned  either  with  the 
same  disease  in  the  other  testicle,  or  in  the  glands 
of  the  groin,  or  with  such  wan  complexions,  such 
pale  leaden  countenances,  such  a  total  loss  of 
Strength,  and  such  frequent  and  acute  interna!  pains, 


565: 

as  have  sufficiently  proved  a  diseased  state  of  some 
of  the  viscera,  and  which  have  soon  been  followed 
by  a  painful  death."  {Poll.) 

Mr.  Travers's  prognosis  is  less  encouraging,  for, 
says  he,  "  The  disease  returns  after  extensive  re- 
moval." That  it  does  so  sometimes  is  unquestion- 
able; but  that  it  does  so  always,  is  not  what  my 
experience  teaches  me.  Some  of  Mr.  Travers's 
patients  appear  to  have  fallen  victims,  not  to  a  re- 
turn of  the  disease  itself,  but  to  scrofulous  tuber- 
cles of  the  lungs,  or  peritoneum.  (See  Med.  Cliir. 
Trans,  vol.  xvii.  pp.  345,  346.) 

Mr.  Earle  concurs  with  Sir  Astley  Cooper,  that 
no  topical  applications,  nor  internal  medicines, 
have  the  slightest  influence  over  the  disease.  The 
scalpel,  he  says,  is  the  only  resource;  and  it  may 
be  employed  with  confidence,  provided  the  whole 
of  the  diseased  mass  can  be  removed.  Even  when 
the  inguinal  glands  are  enlarged,  he  inculcates  the 
same  practice.  Also,  when  the  testicle  is  affected, 
provided  the  spermatic  chord  is  sound,  he  con- 
ceives, that  it  is  right  to  give  the  patient  the  chance 
of  recovering;  and,  notwithstanding  the  discourag- 
ing results  of  Mr.  Pott's  operations  in  this  stage 
of  the  disease,  he  has  known  the  attempt  succeed 
in  two  cases,  in  which  no  relapse  had  happened 
several  years  afterwards. 

Sir  Astley  Cooper  does  not  consider  enlarged 
glands  in  the  groin  a  positive  prohibition  of  the  ope- 
ration, "  as  they  are  sometimes  increased  from  sim- 
ple irritation  only;  and,  as  the  removal  of  a  portion 
of  the  scrotum  is  little  painful,  soon  performed,  and 
unattended  with  danger,  the  patient  should  have 
this  chance  of  recovery  given  him.  If  the  tunica 
vaginalis  participate  in  the  disease,  it  will  require 
great  care  in  its  removal  to  prevent  injuring  of  the 
testis."    {Op.  cit.  p.  230.) 

The  following  case,  which  was  under  my  care 
m  University  College  Hospital,  is  replete  with  in- 
struction. Frederick  Leith,  admitted  September26, 
1837;  a  married  chimney-sweeper,  aged  twent3'- 
three,  and  of  very  intemperate  habits.    About  five 
years  prior  to  this  date,  he  noticed  a  small  pimple, 
or  wart,  on  the  anterior  part  of  the  scrotum,  accom- 
panied by  intense  itching,  which  obliged  him  fre- 
quently to  scratch  the  part.    The  little  wart-like 
induration  increased  considerably  in  size,  and  in  * 
two  years  ulcerated.     The  ulceration  proceeded 
slowly,  till  about  nine  months  before  his  admission 
into  the  hospital,  when,  happening  to  place  him- 
self under  the  care  of  a  practitioner,  who  suspected 
the  disease  to  be  syphilitic,  he  was  severely  snli- 
vated,  and  the  ulcer  then  began  to  enlarge,  and 
continued  to  do  so  down  to  the  time  of  his  couiina 
under  my  notice.    At  this  period,  the  folfowinl 
circumstances  were  remarked.    A  large  irregular 
ulcer  was  seen  at  the  lower  and  niitwiot  part  of 
the  scrotum,  with  elevated,  hard,  and  red  mar- 
gins, which  were  in  some  parts  very  thick.  The 
centre  of  it  was  occupied  by  a  foul  adherenli 
greenish  slough.    The  ulcer  discharged  copiously 
a  thin,  purulent,  offensive  fluid.    The  rest  of  the 
scrotum  was  hot,  rod,  aad  somewhat  swollen,  and 
at  several  points  little  Aesliy  excrescences  were  seen, 
which  the  patient  snid  resembled  that  which  had 
changed  into  this  foul,  ill-conditioned  ulcer.  There 
was  much  itching  and  burning  felt,  and  occa- 
sionally an  acute  lancinating  pain  was  experienced 
which  however  did  not  extend   to  the  groin! 
I'he  spermatic  chords  were  free  from  induration' 
and  the  testes  were  sound;  and,  though  soma 
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rnlargement  of  one  or  two  of  the  inguinal  glands 
might  be  perceived,  they  were  not  at  all  pain- 
ful, and,  according  to  the  patient's  account,  they 
sometimes  entirely  subsided.  The  general  health 
was  niixleriiteiy  good  — the  pulse  104  —  tongue 
clean — appetite  good,  and  the  bowels  were  regular. 
The  diluted  solution  of  the  chloride  of  soda  was 
applied,  and  aperient  medicine  prescribed. 

Oct.  3.  Hoping  that  the  disease  had  not  j^et  seri- 
ously implicated  the  inguinal  glands,  and  that  the 
Bwelliiig  of  them  was  merely  from  irritation,  and  a 
miinual  examination  of  the  abdomen,  joined  with 
a  consideraticm  of  the  man's  general  heallh,  having 
convinced  me  that  the  lumbar  glands  were  sound, 
I  decided  to  remove  the  ulcerated  part  of  the  scro- 
tum, and  indeed  the  greater  portion  of  it;  for  theie 
■were  several  warty  indurations  at  various  points  of 
it,  more  or  less  distant  from  the  ulcer.  The  testes 
having  been  held  up  by  Mr.  Qiiain,  and  a  catheter 
introduced  to  inform  us  of  the  precise  situation  of 
the  urethra  in  the  performance  of  the  deeper  inci- 
sions, two  semilunar  incisions  were  made,  which 
joining  together  circumscribed  the  disease,  which 
was  then  carefully  dissected  out.  Owing  to  an 
adhesion  and  induration  of  the  left  tunica  vaginalis, 
a  part  of  it  was  necessarily  removed,  and  the  testis 
exposed.  No  vessels  required  ligature.  As  the 
loss  of  substance  was  too  great  to  admit  of  the 
edges  of  the  wound  being  brought  together,  the 
pirt  was  simply  covered  with  water  dressing,  and 
the  patient  conveyed  back  to  his  bed,  with  direc- 
t'ons  that  he  should  take  an  anodyne,  if  he  suf- 
fered much  pain. 

Oct.  22.  Went  on'without  any  untoward  event 
till  this  da}',  when  some  tenderness  was  experienced 
in  the  right  groin,  followed  b}-  an  erysipelatous 
blush  of  the  skin,  which,  however,  subsided  under 
the  beneficial  influence  of  purgatives  and  cold  ap- 
plications. The  case  then  advanced  favourably 
for  three  or  four  days;  at  the  end  of  whichi  found 
that  ilie  patient  had  suffered  great  pain  in  the  right 
groin,  where  the  skin  had  become  reddened,  and 
the  glands  swollen  and  i;idurated;  whether  from 
mere  irritation,  or  a  commencement  of  the  disease, 
seemed  now  doubtful.  By  means  of  the  repeated 
applications  of  leeches,  and  the  use  of  calomel 
aperients,  and  other  antiphlojistic  means,  how- 
ever, the  inflammation  was  soon  reduced,  and  an 
abscess  which  formed  healed  np  without  difficulty, 
and  the  patient  left  the  hospital  cured.  This  case 
exemplifies  several  well  ascertained  facts  relative 
to  chimiiej'-sweeper's  cancer,  or  cancer  scroti. 

1.  The  usual  commencement  of  the  disease, 
about  or  a  little  before  puberty;  its  occurrence 
in  younger  subjects  being  so  rare,  that  Pott  never 
noticed  it  but  in  one  inataiice  shown  to  him  by  the 
late  Su-  James  Earle. 

2.  Ttie  usual  beginning  of  the  disease  at  the 
anterior,  or  inferior  part  of  the  scrotum,  iu  the 
form  of  a  small  lump,  or  induration. 

3.  The  painful,  ragged,  ill-looking  nature  of  the 
ulcer,  surrounded  by  hard  rising  edges. 

4.  The  occasional  presence  of  one  or  more  in- 
durations, fleshy  growths,  or  soot  warts,  on  other 
points  of  the  scrotum.  When  these  are  very 
small  and  superficial,  with  a  narrow  base,  I  be- 
lieve that  they  are  sometimes  picked  off,  and  that 
the  parts  may  then  heal.  In  other  instances,  they 
reach  more  deeply,  and  advance  to  cancerous 
ulcerali(m. 

.    6.  The  absolute  localisation  of  the  diiease,  until 
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it  has  60  implicated  the  spermatic  chord,  the  in- 
euinal,  or  lumbar  glands,  or  viscera,  that  the  same 
kind  of  disease  has  been  extended  to  tnem.  That 
is  to  say,  it  is  not  dependent  upon,  or  originally 
connected  with,  that  unfavourable  kind  of  consti- 
tution which  attends  ordinary  cancer;  and  there- 
fore if  the  whole  of  the  disease  admits  of  being  cut 
away,  the  patient  will  not  suffer  a  relapse.  This 
is  so  true,  that  patients  have  recovered  perma- 
nently, although  it  has  been  necessary  to  remove 
a  part  of,  or  the  whole  of  the  te-tis.  Sir  Astley 
Cooper  informed  me,  that  he  has  in  some  instances 
taken  away  a  portion  of  the  testicle  together  with 
the  diseased  part  of  the  scrotum.  In  my  case,  a 
portion  of  the  tunica  vaginalis  was  removed.  [In 
the  present  day,  the  chimney-sweepers'  cancer  is 
considered  by  most  surgeons  in  every  respect  ana- 
logous to  epithelioma  in  other  parts.]  (SeeCANCER.) 

See  Pott's  Works,  vol.  iii,  edit,  by  Earle.  Also  It'. 
Simmorts's  Obs.  on  Lithotomy,  to  wliicti  are  added 
OI)S.  on  Cliimney-sweepers'  Cancer.  8vo.  Manchester, 
1808.  IJ.  Earle,  On  Chimney-sweepers'  Cancer,  iu 
Med.  Chir.  Trans,  vol.  xii.  p.  29fi,  &c.  Beiij.  Trovers, 
Op.  cit.  vol.  xii.  p.  344.  Sir  Astlev  Cooper,  On  the 
Structure  and  Diseases  of  the  Testis,  4to.  Lond.  I8.i0. 

SCROTUM,  Sarcomatous  Thichening  and  En- 
largement of.  The  investigations  of  Baron  Lar- 
rey  lead  him  to  believe,  that  cases  of  enormous 
growth  of  the  scrotum  are  endemial  in  warm 
countries,  or,  at  least,  that  they  are  seldom  ob- 
served in  cold  climates;  since  most  of  the  exam- 
ples, which  have  been  seen  in  Europe,  came  from 
Asia  and  Africa.  With  the  exception  of  the  case, 
on  which  Mr.  Liston  operated,  the  scrotal  tumor 
of  Delacroix,  formerly  minister  of  external  rela- 
tions, is  considered  by  Larrey  as  perhaps  the  only 
well  authenticated  instance  of  the  origin  of  such  a 
disease  in  our  own  climate;  and  it  was  also  much 
smaller  than  the  instances  related  in  the  Ephe- 
merides  German,  for  the  year  1692,  in  the  sur- 
ijical  writings  of  Dionis,  in  the  Uth  vol.  of  the 
Bibliotheque  de  Me'decine,  and  those  which  Larrey 
met  with  in  Egypt.  The  smallest  of  these  latter, 
alter  they  had  attained  their  full  size,  weighed 
more  than  25  kilograms  (hetween  60  and  70 
pounds).  Many  instances  of  this  curious  disease 
are  recorded,  particularly  by  Dr.  Cheston,  Dr.  Tit- 
ley,  and  the  celebrated  Sandifort.  I  remember  in 
Mr.  Abernethy's  museum  a  considerable  fleshy 
sulistance,  which  was  a  portion  of  hypertrophied 
hcrotum. 

The  tumor,  removed  by  Mr.  Liston,  is  believed 
by  him  to  be  the  only  case  which  ever  occurred  in 
a  resident  nntive  of  these  islands.  (See  Liston  a 
Practical  Surgery,  p.  289.) 

In  the  cases  which  Larre}-  had  an  opportunity 
of  seeing  in  Egypt,  the  fle»hy  mass,  into  which  the 
scrotum  was  converted,  was  broad  below,  and  sus- 
pended from  the  pubes  by  a  sort  of  pedicle.  ''  Ex- 
ternally the  tumor  presents  rugosities  of  different 
sizes,  separated  by  particular  lines,  or  sinuses,  to 
which  the  mucous  cryptae  and  roots  of  the  liairs 
correspond.  Upon  a  large  portion  of  its  surface, 
especially  when  the  case  is  of  long  standing, 
yellowish  scaly  crusts  are  always  seen,  the  detacli- 
nient  of  which  constantly  leaves  so  many  small 
herpetic  ulcers,  emitting  an  ichorous  discharge. 
The  tumor  is  indolent,  and  hard  at  some  pomts, 
but  softish  at  others.  It  may  be  handled  and 
pressed  in  dilfereiit  directions,  without  the  least 
pain.    The  patient  is  only  incommoded  by  its 
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ueieht,  and  the  impediment  which  it  causes  to  his 
walking  well.  Hence  he  is  necessitated  to  employ 
a  snspensory  bandiige.  In  consequence  of  tin- 
situation  of  the  urethia,  the  urine  dribbles  over 
the  swelling;  but  without  ciiusing  any  excoriation." 
In  most  of  the  cases,  seen  by  Lurrey,  the  sper- 
matic chord  and  testicles  were  in  the  natural  state, 
situated  at  the  sides  and  at  the  root  of  the  swel- 
ling. The  spermatic  vessels,  iiowever,  were  some- 
what enlarged  and  elongatt  d.  All  the  patients  were 
likewise  more  or  less  affected  with  elephantiasis. 

Baron  Larrey  attempts  to  explain  the  causes  of 
the  complaint  in  Egypt,  but,  as  I  think,  without 
any  degree  of  success.  As  the  affec  ion  is  seldom 
seen  in  cold  countries,  climate  has  certainly  a  chief 
effect.  Employments  which  keep  persons  a  good 
deal  in  a  sitting  posture  ;  the  loose  breeches  worn 
by  the  Egyptian?,  and  the  consequently  pendulous 
state  of  the  scrotum  ;  diseases  of  the  humours,  and 
particuhirly  itchy  pustules  on  the  part,  an  ordinary 
consequence  of  syphilis  in  that  country  ;  b:id  regi- 
men ;  abuse  of  venery  ;  and  the  immoderate  use 
of  the  warm  bath  ;  are  merely  conjectures,  which 
will  not  bear  the  test  of  reasoning. 

The  enormous  magnitude,  which  this  sort  of 
disease  may  attain,  is  almost  incredible.  The  case 
recorded  in  the  Ephemerides  German,  weighed 
about  a  hundred  kilograms,  or  more  than  two 
hundred  weight.  Another,  described  by  Laney, 
was  calculated  to  weigh  about  one  hundred  and 
twenty  pounds  ;  and  this  surgeon  likewise  saw  in 
Egypt  ten  or  twelve  more  instances,  nearly  as 
large,  and  all  of  the  same  character. 

A  curious  example,  in  which  a  similar  disease 
affected  the  labia  pudendi  in  a  surprising  degree, 
ia  also  detailed  by  Larrej'.  The  woman  was  a 
native  of  Cairo. 

In  the  early  stage  of  the  disorder,  we  may  try 
preparations  of  antimony  combined  with  sudorifics; 
drinks  acidulated  with  sulphuric  acid;  lotions  con- 
taining the  same  acid,  or  the  bichloride  of  raercur}-, 
the  oxyde  of  copper,  or  ilie  chloride  of  ammonia. 
These  means  are  to  be  assisted  by  a  gradual,  uni- 
form compression  of  the  whole  tumor.  In  one 
case,  incisions,  and  the  application  of  caustic, 
proved  of  no  .service,  and  Larrey  very  properly 
condemns  all  such  experiments. 

When  the  disease  resists  every  plan  tried  for  its 
relief,  and  its  increase  renders  the  patient's  life  irk- 
some and  wretched,  the  extirpation  of  the  tumor 
with  a  knife  becomes  proper.  In  this  proceeding, 
the  chief  skill  consists  in  doing  no  injury  to  the 
spermat  c  chords  and  testicles,  which  are  in  general 
perfectly  sound.  Care  must  also  be  taken  not  to 
iiijure  tiie  corpora  cavernosa  penis,  and  the  uretiirn. 
After  the  operation,  the  skin  is  to  be  brought  over 
the  exposed  testicles,  as  much  as  possible,by  suture, 
adhesive  plaster  and  a  bandage. 

M.  Delonnes  successfully  removed  the  diseased 
mass  in  the  celebrated  case  of  the  French  minister 
Delacroix,  and  Larrey  performed  the  same  opera- 
tion with  success  when  he  was  in  Egypt.  Dr. 
Tuh-y,  of  the  island  of  St.  Christopher,  also  cut 
away  such  a  tuuior,  which  weighed  seventy  lbs., 
and  the  patient,  who  was  a  negro, and  alsoatfected 
with  elephantiasis,  speedily  recovered.  (See  Med. 
C/iir.  Trans,  vol.  vi.  p,  73,  &c.)  The  case  of  the 
Chinese  operated  upon  by  Mr.  Aston  Key,  in 
Guy's  Hospital,  had  a  quickly  fatal  result,  the 
patient  not  having  had  stamina  sufficient  to  endure 
the  requisite  proceeding. 


In  Mr.  Liston's  example,  the  tumor  had 'been 
growing  for  twelve  years,  in  a  patient  about  twenty- 
two  or  twenty-three  years  of  age.  The  operation 
was  performed  many  years  ago.  and  the  patient 
now  enjoys  perfect  health.  "  It  was  impnssible 
(Mr.  Liston  observes)  to  say  where  the  organs  of 
generation  were  placed  in  the  mass  ;  if  they  could 
have  been  found  and  saved,  I  should  not  have 
beeTi  able  to  cover  them  ;  they  would  thus  have 
been  totally  unserviceable.''  I  think,  however, 
that  nature  would  soon  have  formed  a  new  inves^ 
nient  for  them,  as  she  often  does  where  the  scrotum 
sloughs  away  from  effusion  of  urine.  The  mass 
was  detached  from  the  perineum  and  pubes,  toge- 
ther with  the  testes,  and  two  inches  of  the  penis. 
About  sixteen  arteries  were  tied.  The  tumor 
weighed  nearly  fif.y  pounds,  and  is  preserved  in 
Mr.  Liston's  collection.    {Op.  cit.  p.  290.) 

Probably  some  of  the  cases,  which  occur  in  warm 
countries,  are  analogous  to  elephantiasis  ;  one 
weighing  one  hundred  and  ten  pounds,  and  suc- 
cessfully removed  by  Clot-Bey,  is  stated  to  iiave 
been  of  this  nature  (see  Travaux  de.  fEcole  de 
Mid.  d'Abou  Zabel,  Egyple,  p.  131,  8vo.  Paris, 
1833)  ;  but  I  do  not  believe  that  the  scaly  incrus- 
tations, which  are  represented  by  this  distinguished 
individual,  and  also  by  Baron  Larrey,  as  having 
occurred  in  the  cases  which  they  saw  in  Egypt, 
have  always  been  noticed  in  the  instances  which 
have  taken  place  in  colder  countries.  Nor,  indeed, 
did  they  take  place  in  the  instance  recorded  bv  Dr. 
Titley. 

Delpech  gives  an  account  of  a  patient,  aged 
thirty-five,  a  native  of  Perpignan,  whose  scrotum 
was  converted  into  an  enormous  mass,  weighing 
sixty  French  pounds,  in  which  the  penis,  the 
spermatic  chords,  and  the  testicles  were  completely 
buried.  The  swelling  was  nearly  pyriform,  flat- 
tened transversely,  divided  at  its  lower  front  part 
into  three  principal  lobes,  and  reached  downwards 
below  the  calf  of  the  leg.  Behind,  it  formed  a  vast 
projection  ;  and  it  was  attached  to  the  perineum 
and  hypogastric  region  by  a  neck,  or  pedicle,  that 
occupied  the  whole  space  comprised  between  the 
pubes,  the  two  groins,  and  the  anus.  The  cir- 
cumference of  the  pedicle,  at  its  narrowest  part, 
was  eighteeu  French  inches.  The  patient  could 
neither  walk  nor  stand,  without  much  difficuUy. 
Although  the  organs  of  generation  were  buried  in 
the  manner  thus  specified,  erections  and  seminal 
emissions  occasionally  took  place.  Some  parts  of 
the  integuments  were  tuberculated  ;  and  in  the  in- 
terior lobe  of  the  swelling,  which  was  like  a  cauli- 
flower excrescence,  there  was  a  transverse  fissure, 
at  the  bottom  of  winch  was  a  deep  sinus,  running 
upwards  and  rather  to  the  left:  such  was  the  state 
ot  the  prepuce  and  pessage.  through  which  the 
urine  was  discharged.  For  the  particulars  of  tha 
operation,  by  which  this  enormous  mass  was  re- 
moved, so  as  to  leave  two  lateral  flaps  of  sound 
skin  for  covering  the  testicles,  I  must  refer  to 
CIdi:  CLinique  de  Munipellier,  t.  ii.  4to.  1828.  The 
extent  of  the  wound  may  be  conceived,  when  it  ia 
stated,  that  the  external  pudendal  artery,  the 
artery  cf  the  septum  scroti,  the  dorsal  arteries 
of  the  penis,  the  transverse  artery  of  the  perineum, 
ihe  right  and  left  arteries  of  the  bulb,  and  ^evel■ai 
branches  of  the  inferior  hemorrh'iiilal,  required  liga- 
tures, the  ends  of  which  M.  Delpech  cut  oil',  in 
order  that  the  extraneous  matter  in  the  wound 
might  bo  lessened.    Owing  to  the  prodigious  elon- 
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gation  of  the  spermatic  chords,  it  was  necessary  to 
arm.iige  them  after  the  operation  in  a  tortuous  form, 
and  some  difficulty  was  experienced  in  fixing  the 
testicles  in  their  proper  situation.  The  wound  was 
completely  cured  in  about  two  months  ;  and  the 
paiient  returned  to  Perpignan,  where,  in  the  course 
of  a  few  weeks,  he  became  indisposed,  and  died. 
On  opening  the  body,  a  very  large  abscess  was 
detected  in  the  liver.  Must  this  be  regarded  as  a 
consequence  of  the  extensive  wound,  inflicted  in 
the  operation,  or  as  the  result  of  the  patient's 
excesses  after  the  wound  had  healed  ?  If  the  for- 
mer view  be  adopted,  it  is  another  confirmation  of 
tlie  frequency  of  visceral  inflammations  and  suppu- 
rations after  severe  local  injuries,  or  great,  opera- 
tions; a  subject  on  which  much  interesting  matter 
may  be  collected  from  the  Memoirs  of  the  Royal 
Academy  of  Surgery  ;  the  papers  of  Messrs.  Rose 
and  Arnott  in  the  Medico-Chir.  Trans,  of  London; 
and  the  great  work  of  Cruveilliier,  on  Pathological 
Anatomj'. 

With  regard  to  the  nature  of  the  tumor,  Del- 
pech  contends,  that  it  presented  an  example  of 
true  elephantiasis  of  the  scrotum;  a  point  on  which 
many  practitioners  will  disagree  with  him.  The 
following  circumstance  relative  to  the  structure 
and  composition  of  the  swelling,  is  noticed.  The 
skin  of  its  anterior  part  was  not  less  than  three 
inches  thick  ;  and  the  inequalities,  observable 
upon  every  portion  of  it,  were  here  greatest.  Not- 
withstanding the  discolorations,  which  tlie  skin 
exhibited  in  places,  where  it  was  most  deeply 
affected,  the  incisions  in  it  bled  very  little  ;  few 
vessels  of  considerable  size  were  met  with;  and  not 
a  single  varicose  vein.  The  cellular  tissue  was 
manifestly  every  where  distended  ;  its  lamellae 
were  lengthened,  and  included  very  large  cells  ; 
most  of  them  were  semi-opaque,  and  of  a  white 
pearl  colour,  which  change  is  ascribed  to  an  inflam- 
matory process  that  had  thickened  them.  The 
areolas  of  this  tissue,  besides  being  very  dense, 
contained  a  serosity,  a  part  of  which  flowed  out  in 
the  operation,  while  the  rest,  in  consequence  of  its 
greater  consistence,  did  not  escape  from  the  cells, 
thoiugh  they  were  opened.  Both  contained  a  large 
proportion  of  albumen,  and  were  coagulated  by 
heat  or  acids.  Blood-vessels  were  seen  ramifying 
in  this  tissue  5  but  they  were  not  numerous,  and 
only  of  small  size.  The  lymphatics  were  plainly 
discernible  in  great  numbers,  and  of  considerable 
diameter.  In  front  of  the  spermatic  chord,  some 
fat  was  fioundj  the  only  situation  in  which  it  pre- 
sented itself -5  and  here  its  accumuliition  made 
Delpech  suspect,  for  a  little  while,  th*t  there  was 
ftn  omental  hernia,  with  a  very  thin  transparent 
sac.  The  cremaster  seemed  to  haye  preserved  the 
spermatic  chord  completely  from  the  disease. 

To  the  preceding  history.  Professor  Delpech 
has  annexed  the  case  of,  what  he  terms,  an  ele- 
phantiasis of  the  female  sexual  organs,  removed  by 
■^l"- Talrich,  of  Perpignan,  The  disease,  which 
originated  just  below  the  nions  veneris,  hung  down 
as  low  as  three  inches  above  her  knees,  and  unless 
It  was  pushed  towards  the  naval,  rendered  the 
evacuation  of  tlie  urine  difBcult.  It  involved  the 
labia,  especially  the  right  one  ;  and  the  clitoris, 
which  was  considerably  elongated  by  the  weight 
of  the  swelling,  was  concealed  under  its  root.  I  do 
not  adopt  the  view  taken  by  Delpech  of  this 
ewelling,  which  he  contends  was  that  of  elcphanti- 
ftsis.  Whoever  will  compare  the  description  of  the 


disease  with  the  history  of  elephantiasis  (sea 
Cood's  Study  of  Medicine,  vol.  ii.  p.  626,  ed.  4) 
will  see  few  points  of  resemblance  between  them. 

[For  the  best  and  more  recent  information  on  this 
subject,  the  reader  should  consult  the  writings  of 
surgeons  who  have  practised  in  warm  climates 
where  this  disease  is  of  frequent  occurrence.  Mr' 
F.  H.  Brett,  of  the  Bombay  military  service,  pub- 
lished an  account  of  this  hypertrophy  of  the  scro- 
tum, and  relates  seven  cases  on  which  he  had 
operated,  saving  in  each  case  both  the  penis  and 
the  testicles.    {A  Practical  Essay  on  some  of  the 
PrincipalSurijical  Diseases  of  [ndia,  byF.  H.  Brett, 
lO'JO,  p.  94.)     The  operative  procedure  recom- 
mended by  him,  consists  in  making  an  upper, 
lower,  and  two  lateral  flaps,  which  may  be  thus 
briefly  described.    The  patient  being  placed  on  a 
table  in  the  position  for  lithotomy,  the  legs  well 
separated  by  assistants,  the  tumor  is  raised  with 
the   intention  of  facilitating  the  return  of  the 
venous  blood.    The  posterior  flap  is  now  formed, 
while  the  tumor  is  in  this  position,  by  making  a 
curved  incision  several  inches  in  extent  on  the 
neck  of  the  tumor  in  the  perineal  region,  the  con- 
vexity forwards,  and  dissecting  it  backwards  to- 
wards the  anus — the  tumor  being  brought  down, 
the  anterior  flap  is  next  formed  by  cutting  two 
slightly  converging  incisions  over  the  neck  of  the 
tumor  in  the  inguinal  regions;  these  are  to  be 
joined  by  a  transverse  one  a  few  inches  below 
the  supposed  site  of  the  root  of  the  penis,  for 
which  it  is  to  assist  in  forming  a  covering.  The 
lateral  flaps  are  rapidly  made  by  inserting  a  lon^ 
catling  or  double-edged  amputating  knife  under 
the  skin,  and  cutting  from  within  outwards.  The 
point  of  the  knife  enters  where  the  upper  flap 
terminates,  and  makes  its  exit  at  the  level  of  the 
lower  flap  at  its  outer  margin.    A  flap  is  now  cut 
of  sufficient  size,  on  each  side,  to  cover  the  testicles 
and  meet  in  the  median  line  without  tension.  The 
next  step  of  the  operation  is  to  incise  the  tumor 
boldly,  in  order  to  find  the  testicles  and  chords, 
which  are  deeply  buried  in  the  diseased  mass. 
These  are  to  be  separated  carefully  from  the  rest 
of  the  tumor,  reflected  upwards,  and  entrusted  to 
the  hands  of  an  assistant.    The  penis  and  prepuce 
now  claim  the  careful  attention  of  the  operator. 
An  incision  is  to  be  made  around  the  orifice  of 
the  prepuce,  and  from  this  another  longitudinal 
one  backwards  towards  the   pubes  through  the 
tumor,  in  the  supposed  line  of  the  concealed  penis, 
till  it  reaches  the  centre  of  the  anterior  flap.  The 
outer  layer  of  the  prepuce  and  the  skin  of  the 
penis,  together  with  the   hypertrophied  areolar 
tissue,  are  now  to  be  dissected  away.    Great  care 
must  be  taken  to  save  the  inner  layer  of  the  elon- 
gated prepuce,  which  is  afterwards  to  be  drawn  back 
over  the  penis  to  form  a  covering  to  that  organ. 
The  prepuce  will  be  found  sufficiently  long  and 
wide  to  form,  when  reflected,  a  complete  integu- 
ment for  the  penis,  for  which  purpose  it  answers 
adniirabii'.    The  mass  of  the  tumor  may  now  be 
rapidly  detached  from  the  lateral  and  posterior 
llap-i  and  from  the  perineal  region.    In  adjusting 
the  flaps  by  suture  and  adhesive  plaster,  it  will  be 
readily  understood  that  the  lateral  flaps  should 
contain  and  cover  the  testicles,  and  be  joined  to 
each  other  in  the  median  line — that  their  upper 
margins  should  be  adapted  to  the  upper  flap  and 
to  the  root  of  the  penis — their  lower  m.irgins  are 
to  be  adjusted  to  the  posterior  flap.    The  con- 


verging  incisions  of  the  upper  flap  in  the  inguinal 
regions  are  to  be  united  together— its  lower  margin 
lu  tile  centre  is  to  be  connected  at  the  root  of  the 
peiiis,  with  the  reflected  prepuce  and  the  rest  of  its 
lower  edge  as  already  stated,  will  be  joined  to  the 
upper  margins  of  the  lateral  flaps.  Mr.  Brett 
lays  great  stress  on  the  advantage  of  emptying  the 
veins  by  position  before  commencing  the  operation, 
and  of  rapidity  in  its  performance  in  order  to  save 
as  much  as  possible  the  loss  of  blood.  In  Mr 
Brett's  work  will  be  found  plates  of  the  disease 
and  ot  the  steps  of  the  operation.  Also  in  the 
Lancet,  Feb.  1846',  p.  242.  He  operated  on  seven 
cases  in  India,  of  which  two  died  from  mortifica- 
tion; the  remaining  five  recovered. 

In  the  year  1846  the  present  Editor  assisted 
Mr.  Brett  in  an  operation  of  this  kind  for  a  tumor 
weighing  9  lbs.  The  operation  as  above  described 
was  somewhat  modified,  on  account  of  the  com- 
parative small  size  of  the  tumor.  A  full  description 
ot  the  case  by  Mr.  Brett  will  be  found  in  the 
Lancet  for  July,  1846,  p.  36.  The  man  made  an 
excellent  recovery. 

Dr.  Fayrer,  Professor  of  Surgery  in  the  Medical 
College,  Calcutta,  in  his  work  entitled  Clinical 
Aicrgeiy  m  India,  publishes  as  many  as  28  cases  of 
this  malady  occurring  in  liis  own  practice,  all  of 
which  were  operated  upon  ;  of  these  6  died  and 
22  recovered.    Of  the  6  deaths,  5  were  from 
pyamia,  and  1  from  exhaustion.     Dr.  Fayrer's 
mode  of  performing  the   operation   differs  con- 
siderably from  that  recommended  by  Mr.  Brett 
He  advocates  the  raising  the  tumor  for  half-an- 
hour  or  longer  before  commencing  the  operation,  in 
order  to  drain  it  of  blood  as  much  as  possible;  also 
rapidi  ty  in  removing  the  tumor,  which  should  be  ac- 
complished in  from  three  to  five  minutes,  in  order  to 
save  loss  of  blood.    With  the  same  object  of  pre- 
venting  haamorrhage  during  the  operation,  he  recom- 
mends the  application  of  a  hand-clamp  to  the  neck 
of  the  tumor,  or  a  sort  of  tourniquet,  consisting 
of  a  strong  chord,  the  ends  of  which  are  passed 
through  a  brass  ring,  and  armed  with  handles.  He 
.  does  not  think  it  of  importance  to  save  skin 
either  to  cover  the  penis  or  testicles,  but  trusts  to 
healing  by  granulation  and  cicatrization.    The  de- 
scription of  his  operation  performed  for  the  removal 
of  a  scrot.ll  tumor  weighing  75  lbs.,  with  a  short 
history  of  the  case,  is  here  added. 
■    "  Nobo  Koomar  Dass,  32  years  of  age,  native  of 
Calcutta,  was  admitted  into  the  Medical  College 
Hospit.il,  on  December  9th,  1861,  with  a  scrotal 
tumor  of  great  size.    His  health  was  very  poor  ; 
he  was  suffering  at  the  time  from  sloughing  ulce- 
ration of  the  tumor.    He  was  much  emaciated, 
and  subject  to  repeated  attacks  of  fever. 

"It  was  not  till  April  12,  1862,  that  it  was 
deemed  safe  to  attempt  the  operation.  During  the 
interval,  under  the  combined  influence  of  rest, 
good  food,  quinine,  and  iron,  he  had  improved  in 
health,   and  gained  flesh,  strength,  and  spirits! 
The  tumor  was  of  enormous  size,  slightly  tuber- 
culated  at  the  lower  part  of  it.    It  was  17  inches 
in  circumference  at  the  neck,  44  inches  transverse 
46  inches  vertical,  and  57  inches  lateral  circum- 
ference.   Its  growth,  extending  over  a  period  of 
eight  years,  commenced  in  the  scrotum,  and  was 
accompanied  by  the  usual  paroxysms  of  fever 
recurring  several  times  in  the  month.    No  ele' 
phantiasis  in  any  other  part  of  the  body.  On  April 
12,  1  removed  it  with  the  aid  of  my  colleague  Mr. 
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Partridge,  tlie  Jiouse  surgeon  Mr.  Hayes,  and  the 
dressers. 

"A  vertical  incision  was  made  with  a  long  am- 
putating knife  on  a  steel  director  down  to  the  peni.= 
which  lay  deeply  embedded  in  the  mass.  Three 
deep  incisions  were  required  to  expose  the  glans. 
The  penis  was  then  dissected  out  and  held  back.' 
The  left  testicle  was  exposed  by  a  series  of  bold' 
incisions,  dissected  out,  and  reflected.  The  ri<rht 
testicle  was  next  sought  for,  but  being  deeply  em- 
bedded and  diflicult  to  detach  from  the  surrounding 
mass  the  attempt  was  discontinued  and  the  cord 
cut  across.  The  incisions  were  then  connected  by 
a  transverse  cut  at  the  base,  and  the  mass  removed 
by  a  series  of  rapid  sweeps  with  the  scalpel.  The 
arterial  hajmorrhage  was  partially  controlled  by 
a  clamp  placed  on  the  neck  of  the  tumor,  which 
had  been  elevated  with  pulleys  for  an  hour  before 
the  operation  to  empty  it  as  much  as  possible  of 
blood.  About  thirty-one  ligatures  were  required, 
every  bleeding  point  being  carefully  secured. 

"  He  became  very  low  on  the  table,  but  soon 
rallied.  The  removal  of  the  tumor  occupied  a 
little  over  three  minutes.  It  was  not  considered 
safe  to  prolong  the  operation  in  searching  for  the 
right  testicle,  as  the  hajmorrhage  was  profuse,  and 
the  patient  had  naturally  a  weak  pulse  and  feeble 
action  of  the  heart,  with  a  tendency  to  fatty  de- 
generation, which  made  us  rather  doubtful  in  the 
outset  as  to  the  propriety  of  giving  chloroform; 
but  having  preserved  the  penis  and  one  testicle, 
the  other  was  sacrificed  rather  than  run  any  risk 
of  sinking  from  exhaustion.  I  should  add  that,  in 
addition  to  the  elephantiasis,  there  was  a  large 
hydrocele  containing  several  pounds  of  fluid. 

"  The  tumor  was  weighed  some  time  after  its 
removal,  when  the  blood  and  serum  had  drained 
away,  and  was  found  to  weigh  75 J  lbs.;  so  that 
the  weight  removed,  including  fluids,  must  have 
been  over  80  lbs.  The  patient  was  under  the  in- 
Huence  of  chloroform  and  felt  nothing. 

"I  saw  him  five  hours  after  the  operation •  the 
pulse  had  risen  to  nearly  its  natural  standard';  the 
body  was  warm,  and  the  effect  of  the  shock  had 
evidently  passed  away. 

,  .'u'^'^fT'"'^  ™'  ^'^''^'^  f'""  the  first  time  on  the 
15th  (the  third  day),  after  the  dressings  applied  on 
the  operating  table,  and  they  have  been  changed 
daily  since.  Oiled  lint  and  pressure  with  a  band- 
age to  aid  contraction  was  all  that  was  required 

"He  has  not  had  a  bad  symptom,  and  the  wound 
rapidly  closed  in. 

"He  was  able  to  sit  up  and  even  walk  about  a 
little  on  April  28  (the  sixteenth  day),  and  by  May 
27  (the  forty-fifth  day)  was  quite  well."  ^  ^ 
•  The  largest  growths  of  this  nature  that  have 
been  removed  in  England  are,  so  far  as  I  know 
those  operated  on  by  the  late  Messrs.  Listen  and 
Aston  Key,  one  tumor  being  neariy  50  lbs.  and  the 
other  neariy  57  lbs.  in  weight.  Mr.  Liston's  case 
did  well,  the  entire  tumor,  including  the  testes 
and  penis  being  removed.  Mr.  Key's  case  died 
very  shortly  after  the  operation,  which  lasted  one 
hour  and  three-quarters;  the  delay,  no  doubt,  be- 
ing caused  by  the  attempts  to  preserve  and  cover 
the  genital  organs. 

"It  is  therefore  interesting  to  know  that  even 
arger  growths  may  be  removed,  the  genital  orifans 
be  preserved,  and  no  such  fatal  result  occur     It  ig 
not  necessary  to  attempt  to  preserve  flaps  to  cover 
in  the  exposed  penis  and  testes;  this  is  perfectly 
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well  effected  by  the  subsequent  granulation  and 
cicatrization.  The  neiglibouriiig  inteyimtent  is 
gf  I  eraily  unsound,  and  il  preserved  is  liable  to  be 
tlie  seat  ot'n  recurrence  of  the  diseafe.  To  attempt, 
tlierefore,  to  preserve  it  is  as  useless  as  dangerous; 
anil  un  o|)eration  wiiicii,  in  tiie  experienced  hands 
of  Mr.  Key,  occupied  an  liour  and  three-quarters 
(vide  Chelius,  by  South),  may  be  performed  more 
satialactoriiy,  and  with  greater  safety  to  the  patient, 
in  a  few  niimites.  In  the  removal  of  the  largest  of 
these  growths,  I  may  add  that  should  tlie  effort 
to  preserve  the  testes  be  found  to  prolong  the  opera- 
tion beyond  from  three  to  five  minutes,  the  attempt 
should  be  desisted  from,  and  the  whole  remaining 
mass  swept  away  as  quickly  as  possible. 

"  It  is  remarkable  how  little  deformity  results. 
The  genital  organs,  after  the  operation,  differ  but 
little  in  appearance  from  the  normal  condition  of 
tiie  pints,  slight  retraction  of  the  penis,  and  a  con- 
tracted state  of  the  scrotum,  being  the  only  changes 
perceptible."] 

Larrey,  M^m.  deChir.  Militaire,  t. ii.p.  110, et  seq. 
Rv  lteiaiid,  Nosoarapliie;  Cliir.  t.  ii.  p.  314,  &c.  e<l.  4. 
Delonnes'  Mem.  &c.  Cheslon's  Case,  &c.  Med.  Cliir. 
Tmiis.  vol.  vi.  Delpech,  Chirurgie  Clinique,  t.  ii.  4to. 
1828;  p.  289.  R.  Liston's  I'ractical  Surgery,  8vo. 
Lond.  1837.  [Brett,  a  practical  Essay  on  Surgical 
Diseases  in  India,  1840.  J'aj/rer,  Un  Surgical  Dis- 
eases of  India,  1867.] 

[SCURVY  or  SCORBUTUS.  German,  schar- 
bnck;  Saxon,  scoibie;  Dutch,  scheubuck;  Swedish, 
skorbjuag;  Danish,  skiirburg;  a  Latinised  variety 
of  the  last  three  words,  or  the  Sclavonic  word  Scorb 
witlj  a  Laiin  termination. 

A  result  of  prolonged  abstinence  from  vegetable 
food,  accelerated  by  bad  diet;  moisture,  and  any 
other  depressing  circumstances  that  tend  to  lower 
the  average  standard  of  health,  inducing  swollen  and 
spongy  gums,  discoloratinns  more  or  less  extensive, 
resembling  bruises,  about  the  legs  and  thighs,  a 
brawny  hardness    about  the  hamstring  muscles 
and  those  of  the  calf,  with  omtraction  of  the  lower 
limbs,  and  an  invariable  condition  of  great  physical 
debility.    The  disease  is  very  vaguely  described 
by  the"  early  writers,  and  it  is  uncertain  wliether 
or  not  Hippocrates  recognised  it.     There  is  no 
doubt  that  scorbutus,  or  scurvy,  was  endemic  in 
many  countries  prior  to  the  advancement  of  civi- 
lisation, and  the  increased  cultivation  of  fruits  and 
vegetables  gradually  causcd  its  disappearance.  The 
most  distinct  descriptions  of  scurvy  are  found  in  the 
annals  of  niedico-niiliiai-y  historians,  and  we  may 
read  of  its  ravages  in  the  army  of  Louis  XL  in 
E.jvpt  in  1260,  among  the  besieged  at  Breda, 
Nnrih  Brabant,  in  1625,  at  Thom  in  Prussia  in 
1703,  among  the  Austriansarid  Turks  in  Ilungary 
in  I  720,  among  the  garrison  at  Quebec  in  1  760, 
at  the  siege  of  Alexandria  in  1801,  at  the  Cape  of 
Good  Hope  in  11536,  and  lastly  in  Bulgaria  and 
the  Crimea  during  the  cmiflict  between  Russia  and 
the  allied  armies  of  Kngland,  France  and  Turkey. 
Leland  also  suffered  severely  from  the  presence  of 
this  disease  among  her  people  during  the  potato 
famine  of  1847.    The  evidence  of  all  historians 
who  relate  particulars  of  scurvy  as  it  existed  during 
the  campaigns  above-mentioned,  goes  to  prove  that 
this  disease  killed  more  men  than  any  other  ma- 
lady, or  than  the  engines  of  war.     Scurvy  has 
been,  from  the  earliest  times,  a  loathsome  enemy 
to  sailors,  and  from  the  beginning  of  the  fifteenth 
century  to  the  present  time,  detailed  accounts  have 


been  written  of  its  direful  and  fatal  effectf.  The 
primary  and  exciting  cause  of  scurvy  is  most  un- 
doubtedly prolonged  abstinence  from  vegetable 
diet;  and  Parkes  says  that,  though  a  want  of  fresh 
vegetables  is  not  invariably  followed  by  scurvy, 
this  want  is  the  only  invariable  antecedent  of  the 
disease.  Trotter  says  tl  at  scurvy  can  come  on 
under  an  exclusively  vegetalile  diet,  if  the  vege- 
tables be  not  fresh.  Authors  disagree  as  to  pre- 
disposing causes  of  the  disease,  but  it  appears  that 
insufficiefit  ventilation  of  dwelling-places,  wet 
clothes,  dirty  habits,  an  inactive  life  and  tempera- 
ment, and  most  atonic  diseases,  predispose  to 
scurvy.  Garrod  says  that  solitary  cases  of  scurvy 
are  occiisionally  found  in  the  upper  classes,  the 
subjects  thereof  having,  with  some  definite  object, 
carefully  avoided  all  fruits  and  vegetables. 

The  precursory  signs  somewhat  resemble  those 
of  simple  sub-acute  rheumatism.  The  feet  and  legs 
are  sometimes  oedematous,  and,  according  to  Blane, 
suppression  of  perspiration  and  paucity  of  urine 
are  among  the  earliest  indications  of  scurvy.  But 
the  distinctive  symptoms  above  mentioned  are  all- 
sufficient  to  diagnose  this  disease.    There  is  also  a 
great  tendency  to  syncope  in  assuming  even  the 
semi-recumbent  position,  and  patients  received  into 
hospital  when   suffering  from  severe  attacks  of 
scurvy,  have  occasionally,  in  the  absence  of  the 
nurse,  sat  upright  in  bed,  and  so  induced  fatal 
fainting.    Haemorrhage,  properly  so  called,  exists 
as  a  concomitant  of  the  malady  much  less  frequently 
than  is  generally  supposed,  and  severe  epistaxis  or 
ha;matemesis  is,  as  a  rule,  very  unusual.    But  the 
gums  are  sometimes  so  much  swollen  as  to  conceal 
the  teeth,  and  large  portions  now  and  then  become 
detached.    A  case  occurred  in  the  practice  of  Mr. 
Busk,  now  honorary  surgeon,  and  formerly  sur- 
geon, to  the  Dreadnought  Hospital  Ship,  in  which 
the  gums  of  the  upper  jaw  had  met  in  the  centre 
of  the  mouth,  and  grown  together,  forming  a  kind 
of  bridge  or  false  membrane  below  the  hard  palate. 
The  skin  seldom  suffers  solution  of  continuity,  but 
old  wounds  and  ulcers  will  reopen,  and  the  latter 
soon  become  occupied  with  foul  fungous-looking  ex- 
crescences, that  have  not  unfrequently  been  diag- 
nosed as  the  results  of  malignant  disease.  The 
appetite  is  unusually  good,  and  in  uncomplicated 
scurvy,  severe  diarrhoea  is  the  e.vception  rather  than 
the  rule..  Node-like  swellings  frequently  appear 
on  the  tibia,  and  more  rareiy  over  the  other  long 
bones;  these  nodes  are  exquisitely  tender,  and  in- 
dicate seats  of  effusion  between  the  periosteum  and 
the  bone.    According  to  Parkes,  the  temperature 
of  the  body  in  scurvy  is  lower  than  usual,  and  there 
is  great  disorder  of  the  respiratory  functions;  but 
general  clinical  observations  of  about  300  cases 
on  board  the  Dreadnought,  does  not  tend  to  con- 
firm the  latter  of  these  opinitms.    Pericarditis  and 
hemeralopiaare  of  occasional  but  by  no  means  fre- 
quent occurrence  in  scurvy,  and  many  other  concomi- 
tant symptoms  are  described  as  more  or  le8>  con- 
stant, for  scurvy  so  frequently  complicates,  that  it 
has  been  often  confounded  with,  other  diseases.  The 
nervous  system  remains  unchanged.    All  processeJ 
af  repair  appear  to  be  perverted.    Fractures  occur- 
ring in  scorbutic  patients  unite  very  slowly,  no 
healthv  process  of  reparation  appearing  to  com- 
mence' until  the  symptoms  of  scurvy  have  disap- 
peared.   The  tendency  in  old  fractures  to  become 
disunited  when  scurvy  supervenes  is  mentioned  by 
Budd,  Lind,  and  others,  but  evidence  on  this  poiut 
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is  by  no  means  decisive.  A  boy  wlio  entered  the 
Dit-adnniight  in  December,  18G7,  suffering  severely 
from  sciirvj-,  was  the  possessor  of  a  leg  broken 
at  Ciiicutta  twelve  months  previously;  it  appeared 
ti)  Imve  been  well  set,  and  showed  no  disposition 
to  disunion.  The  post-mortem  indications  found 
ill  (.a-^es  of  genuine  and  uncomplicated  scurvy  are 
i  i  a  Hreat  degree  negative.  A  blanched  condition 
of  all  the  tissues,  more  or  less  sponginess  of  the 
gtmis,  ocL'asional  ecehj-moses  about  the  thoracic  and 
iibdominal  aorta;,  and  scattered  indifferently  about 
the  coats  of  the  intestinal  canal.  No  structural 
changes  are  found  in  any  organ  except  the  spleen, 
which  is  usually  large,  and  sometimes  friable, 
pulpy,  or  almost  rotten.  The  brawny  state  of  the 
ciihes  and  hams  is  cansed  by  fibrinous  effusions 
between  the  sirise  of  the  muscles.  (A  prepara- 
tion, illustrating  this  conditi  m,  may  be  seen  in 
the  Museum  of  the  Dreadnought,  and  was  pre- 
pared by  Mr.  Busk.)  Effusions  of  semi-fibrinous 
cnagnla  are  also  found  between  the  periosteum  and 
the  bone;  these  being  most  marked  immediately 
beneath  the  node-like  swellings  above-mentioned 
(see  a  preparation  by  Busk  in  the  Dreadnought 
Museum),  and  sometimes,  accurding  to  Lind  and 
Budil,  about  the  lower  jaw.  But  the  persistence  of 
the  vascular  connection  between  the  periosteum  and 
the  bone  through  the  clot,  renders  it  probable  that 
this  effusion  takes  place  very  gradually,  and  serves 
also  to  explain  the  tact  specially  noticed  by  Lind, 
that,  although  scorbutic  nodes  continue  on  the  tibia 
for  a  long  lira",  they  never  give  rise  to  exfoliation 
of  bone  (_Bud(l).  The  body  of  a  patient  who  had 
died  from  scurvy  and  dysenteiy,  was  examined  in 
the  Dreadnouglit  in  1866,  and  the  periosteum  was 
found  detached  from  two  or  three  of  the  upper  ribs 
at  their  sternal  ends,  and,  in  several  instances,  the 
cartilages  were  partially  dislocated. 

All  researches  as  to  scurvy  tend  to  show  that  it  is 
eminently  a  blood  disease,  that,atcording  to  Parkes, 
it  is  a  distinct  and  exclusive  disease,  and  that 
the  direct  cause  producing  scurvy  as  a  consequence 
is  the  absence  of  some,  or  the  superabundance  of 
otlier,  constituents  of  the  blood  that  are  necessary 
to  preserve  the  system  in  a  healthy  condition. 
Vari  us  analyses  of  blood  taken  from  scorbutic 
patients  liave  been  made  by  Busk,  Chaten  and 
Biiuvier,  Bfcque^el  and  Roden,  Andral,  Ritchie, 
and  Frisk,  but  the  results  are  S(miewhat  conflicting, 
and  the  total  number  of  examinatiims  is  too  small 
from  which  to  deduce  any  very  positive  conclusions. 
But  it  apprars  that,  in  all,  the  red  corpuscles  and 
Water  wrre  found  in  increased  quantities,  and  the 
balance  of  evidence  goes  to  prove  the  special  result 
of  Buck's  observations,  that  the  proportion  of 
fibriiie  is  detiniiely  increased.  Fur  in  auiemia 
"  the  density  of  the  blood  is  diminished,  and  the 
proportion  of  fibrine,  albumen,  fatty  matter,  and 
salts  rumains  unaltered;  in  the  liEEniorrhagic  dia- 
thesis, the  blooil  contains  too  little  Hbrine,''  and  it 
is  higlily  probable  (though  not  yet  sufficiently 
proved)  that,  in  the  scorbutic  diathesis,  the  blood 
ciUiiains  too  much  tibrine.  True  hsemorrhnges  in 
scurvy  are  rare,  and  the  swollen  and  spongy  gums, 
if  l  arefiilly  examined,  will  be  found  to  contain,  not 
blood,  nor  simple  coajula,  but  a  scini-organisable 
filinnoiis  material,  and  the  effusions  between  the 
periosteum  and  the  bone  do  not  occur  on  account 
of  the  britlleiiess  of  the  neighbouring  vessels,  but 
on  account  of  the  watery  condition  of  the  blood  it- 
self,   Aldridge  ascribes  the  cause  of  scurvy  to  a 


deficiency  of  sulphur  and  soda,  Garrod  to  a  want  of 
potash,  and  John  Morgan,  of  Dublin,  to  a  deficiency 
of  phosphorus;  but  the  results  of  treatment  hitherto 
obtained  do  not  confirm  satisfactorily  any  one  of 
these  opinions  {Pur/ces),  Lehmann  remarks  that 
the  alkaline  salts  are  often  doubled  in  scurvy,  and 
M.  Verdeit  says  that  a  vegetable  diet  causes  an 
increase  in  the  alkaline  carbonates  of  the  blood, 
the  phosphates  existing  in  very  small  quantity.  The 
diagnostic  characters  of  scurvy  are  well  marked, 
inasmuch  as  the  brawny  calves  and  thighs,  the 
spongy  gums  and  bruised-like  appearance  of  the 
skin,  are  all  sufficient  to  distinguish  this  disease 
from  purpura  or  any  other  malady. 

The  prophylactic  and  curative  agents  that  raay 
be  usefully  employed  in  this  disease  have  been 
generally  indicated  in  the  foregoing  remarks.  It 
may  be  confidently  asserted  that  the  use  of  fresh 
vegetables  and  fruits  (particularly  unripe  fruits) 
will  both  prevent  and  cure  scurvy,  and  that  those 
classed  under  the  natural  orders  Crucilera  and 
Aurantiacese,  are  most  potent  in  antiscorbutic  pro- 
perties. But  the  very  useful  properties  of  lime  and 
lemonjuice  as  a  prophylactic  agent  have  long  been 
known,  and  to  its  employment  may  be  attributed 
the  practical  extinction  of  scurvy  from  the  Royal 
Navy.    The  special  virtues  of  these  juices  were 
first  recorded  by  Woodall  in  1600,  but  very  little 
use  was  made  of  this  discovery  until  the  close  of 
the  last  century,  when  the  exertions  of  Lind  and 
Blane  caused  their  regular  adoption  in  the  British 
fleets.    The  use  of  lime  and  lemonjuice  in  the 
mercantile  marine  was  made  compulsory  by  The 
Merchant  Shipping  Act  18,54,  and  the  continued 
existence  of  scurvy  in  ocean-going  ships  has  been 
proved  to  arise  from  the  gross  adulterations  to 
which  these  juices  were  subject,  thereby  ren- 
dering them  utterly  useless  as  antiscorbutics.  But 
The  Merchant  Shipping  Act  1867,  compels  an 
official  examination  of  all  juice   taken  to  sea 
for  the  use  of  ships'  crews,  and  also  ensures 
preservability  by  securing  its  mixture  with  a  cer- 
tain proportion  of  spirit.    Our  chemists  have  not 
yet  discovered  the  special  antiscorbutic  element  in 
lime  and  lemonjuice.    Morgan  maintains  that  it  is 
phosphorus,  Garrod  that  it  is  potash,  and  many 
others  that  it  is  citric  acid.    No  confirmatory  evi- 
dence exists  as  to  phosphorus,  the  potash  theory 
has  produced  conflicting  results,  and.  though  the 
antiscorbutic  virtues  of  citric  acid  in  large  doses  are 
undeniable,  a  large  balance  o(  facts  now  exists  that 
•ihow  its  great  comparative  inferiority  to  lime  and 
lemonjuice.    Grahaoi  has,  however,  advanced  an 
important  step  in  the  right  direction,  by  separating 
the  colloid  from  the  crystalloid  principles  of  the 
juice.   This  very  ingenious  idea  was  carried  out  in 
1867,  and  it  is  proposed  to  test  the  amiscorbiitic 
properties  of  both  principles  as  opportunities  occur. 
Parkes  remarks,  with  reference  to  this  subject" 
thit  "  the  Muleriu  AMica  gives  manv  analogous 
examples  of  the  superior  effi  acy  of  a  Inedicine  in 
Its  natural  combinations."    The  antiscorbutic  pro- 
uerties  of  raw  walrus  meat  have  been  extolled  by 
Kane,  who  writes  of  its  usefulness  i,i  Arctic  voy- 
ages, but  the  data  are  limited.    Cooked  ox  liver 
was  lately  prescribed  for  scorbutic  hemerolopia 
by  the  surgeon  of  the  Austrian  Imperial  ship 
"  Novara,"  and  its  further  use  in  cases  of  scurvy  is 
recommended  by  German  writers.  Morgan  of  Dub- 
lin adopts  a  system  of  curing  meat  by  an  arterial 
injection  of  a  solution  containing  a  certain  propor- 
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tion  of  phosphates,  and  considers  that  the  use 
of  this  meat  would  prevent  all  tendency  to  scurvy. 
Its  antiscorbutic  virtues  have  yet  to  be  satis- 
factorily tested,  and  there  is  no  doubt  that,  up  to 
the  present  time,  in  the  absence  of  a  sufficiently 
varied  scale  of  diet,  good  lime  or  lemonjuice  is  by 
far  the  most  efficient  antiscorbutic  about  which 
positive  evidence  has  been  obtained.  The  internal 
administration  of  drugs  in  scurvy  is  unnecessary, 
for,  if  fresh  vegetable  diet  can  be  procured,  and 
due  care  be  taken  as  to  warmth  and  cleanliness, 
the  patient  recovers  rapidly.  In  the  absence  of 
fresh  fruits  and  vegetables,  preserved  and  dried 
fruits,  sugar,  treacle,  pickles,  wine,  and  beer  should 
be  given.  If  the  gums  be  very  foul  and  swollen, 
some  benefit  may  be  derived  from  the  use  of  a  dis- 
infecting lotion.  All  antiphlogistic  treatment  is 
dangerous;  Lind  records  the  specially  bad  effects 
produced  by  mercury,  and  we  cannot  endorse  the 
opinion  of  Opitz,  who  recommends  vesication  of 
the  affected  parts.  There  is,  indeed,  no  malady 
the  treatment  of  which  is  so  simple,  and  the  success 
of  that  treatment  so  certain  and  rapid.  Uncom- 
plicated scurvy  is  now  seldom  a  mortal  disease,  for 
the  causes  of  its  intensity  are  diminishing  annually, 
and  it  is  probable  that,  if  the  hygienic  measures 
indicated  in  The  Merchant  Shipping  Act  1867,  be 
faithfully  carried  out,  scurvy  will,  except  as  one  of 
the  many  evils  of  war,  soon  be  an  unknown  disease. 

The  surgical  aspects  of  scurvy  are  important, 
and  it  may  at  once  be  stated  that  the  presence  of 
this  disease  should,  unless  under  very  exceptional 
circumstances,  always  contra-indicate  any  sort  of 
operation.    All  processes  of  repair  appear  to  be 
perverted,  ulcers  have  a  foul  malignant  appearance, 
somewhat  simulating  fungus,  and,  if  tissues  be 
destroyed,  numerous  granulations  form,  fill  up  the 
wound,  and  project  beyond  the  surface  (Parkes). 
Experiences   gleaned  during  the  Crimean  war 
abundantly  proved  the  unfavourable  influence  ex- 
ercised by  scurvy  over  all  operations  performed 
during  the  first  winter  in  the  camp  before  Sebas- 
topol.    McLeod  says  that  "  scurvy  was  the  de- 
structive agent  against  which  it  was  most  difficult 
to  cope.     I-Isemorrhages    of  frequent  repetition 
and  difficult  of  suppression  ;   fractures  refusing 
to  unite  ;  sores  unaccountably  hard  to  heal.  The 
slomrhing  buboes  which  they  (i.e.  the  French) 
had"to  contend  against  were  amongst  its  worst 
complications."  "  It  is  somewhat  remarkable  that 
the  regulations  require  the  issue  of  limejuice  to 
troops  on  board  of  ship,  when  salt  meat  is  issued 
for  a  certain  number  of  days,  but  that  there  is  not 
any  similar  provision  for  the  protection  of  troops 
on  shore,  though  the  necessity  may  be  equally 
urgent,  as  it  has  been  in  the  Crimea,  and  would 
be  in  a  fortress  that  was  invested  or  blockaded." 
(Arm;/  Reports.)    Milroy  says  that  tlie  almost 
entire  disappearance  of  scurvy  from  our  army  diir- 
ing  the  last  twelve  months  of  the  occupation,  while 
it  continued  to  exist  in  other  parts  of  the  allied 
camp,  affords  a  convincing  proof  how  much  some 
forms  of  disease,  which  have  often  been  most  de- 
structive to  armies,  may  be  prevented  by  attention 
to  one  set  of  hygienic  requirements.    The  total 
number  of  admissions  into  hospital  for  this  disease 
during  the  Crimean  war  was  2,096,  of  which  1,836 
were  noted  between  1st  of  July  1854  and  the 
siime  day  of  the  following  year.     Dr.  Marlln 
(2«th  Regiment)  remarks  that,  during  tlie  first 
six  mouths  of  the  siege,  nearly  every  admission 


into  hospital  exhibited  unequivocal  signs  of  the 
scorbutic  taint.    The  Medical  Director-General  of 
the  Army,  in  his  report  on  the  surgical  history  of 
the  Crimean  war,  says,  in  speaking  of  scurvy, 
"  Even  in  cases  where  recovery  did  take  place, 
its  influence  was  largely  and  banefuUy  felt  ;  not 
only  were  wounds  slow  to  heal  and  suppuration 
profuse,  but  many  uncomplicated  flesh  wounds 
remained  in  a  state  of  chronic  ulceration,  with 
little  tendency  to  heal  or  to  spread,  and  the  frict 
that  limejuice  and  other  means  remedial  against 
scurvy  are  reported  to  have  been  of  great  and 
marked  utility  in  a  large  number  of  cases,  suf- 
ficiently shows  their  nature."    Scurvy  does  not 
appear  to  have  exhibited,  during  this  war,  the  very 
marked  symptoms  observed  at  sea,  but  it  is  pro- 
bable that  this  was  in  a  great  measure  owing  to 
the  presence  of  dysentery  or  some  other  intestinal 
complication  in  those  who  were  the  subjects  of 
scurv}'.     The  medical  history  of  the  American 
war  furnishes  similar  records  as  to  the  unfavourable 
circumstances  under  which  all  operations  performed 
on  scorbutic  patients  must  be  conducted.  The 
surgical  deck  of  the  Dreadnought  Hospital  Ship 
is  seldom  without  cases  that  have  been  brought 
from  the  medical  department  in  a  semi-convalescent 
state  as  to  scurvy,  but  with  a  fracture  slowly 
uniting,  a  bubo  still  retaining  the  dull  blueish 
discoloration  round  its  edges,  or  a  wound  filled 
with  unhealthy  and  excrescent  granulations.  Cases 
of  this  kind  remain  in  hospital  from  three  to  twelve 
months,  and  seldom  appear  to  regain  at  the  end  of 
that  time  a  reasonable  standard  of  health.     It  is 
likely  that  even,  in  future  years,  the  exigencies  of 
war  will  still  tend  to  the  production  of  scurvy,  in- 
asmuch as  large  bodies  of  men  are  suddenly  col- 
lected  in  a  comparatively  confined  area,  iinder 
unfavourable  hygienic  conditions,  and  furnished 
with  a  very  scanty  supply  of  vegetables  or  fruits 
of  any  kind.    But,  as  it  is  now  practicable  to  pro- 
vide the  crews  of  ships  with  a  proper  scale  of  diet, 
and,  as  moreover,  marine  passages  now  seldom 
exceed  five  months,  this  disease  should  be  un- 
known in  the  mercantile,  as  it  has  been  for  sonie 
years,  in  the  Royal  Navy.    It  cannot  be  denied 
that  all  other  asthenic   diseases   predispose  to 
scurvy,  and  that  if  men  are  the  subjects  of  venereal 
or  other  maladies  afloat,  the  occurrence  of  scurvy 
in  such  cases  is  probable.    But  it  is  not,  on  that 
account,  excusable,  nor,  with  the  vast  variety  of 
portable  prandial  material  now  at  command,  can 
we  allow  that  scurvy  should  ever  complicate  other 
diseases  at  sea.]  {Harri/  Leach.) 
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bladder,  for  the  purpose  of  ascertaining  whether  the 
patient  has  a  stone  or  not.    (See  Sounding.) 

SETON.  A  kind  of  issue,  usually  made  by 
means  of  a  flat  needle,  from  half  an  inch  to  nearly 
an  inch  in  breadth.  The  needle  is  commonly  a 
little  curved.  From  the  point,  to  its  broadest  part, 
it  is  double-edged,  and,  behind,  it  has  a  transverse 
eye,  through  which  a  skein  of  thread  or  silk  is 
placed.  A  fold  of  skin  is  pinched  up,  at  the  part 
where  the  seton  is  designed  to  be  made,  and  the 
needle  is  pushed  through  it,  together  with  the  skein 
of  thread,  which  is  first  dipped  in  sweet  oil.  Th 
instrument  is  not  to  be  introduced  too  low  into 
the  base  of  the  fold,  nor  too  high,  near  its  edge 
In  the  first  case,  the  muscles,  and  parts,  which 
ought  to  be  avoided,  might  be  wounded ;  in  the 
second,  the  interspace  between  the  two  wounds 
would  be  narrow,and  the  seton  soon  make  its  way 
through  it. 

When  no  seton-needle  is  at  hand,  the  fold  of 
the  skin  [may  be  punctured  with  a  lancet,  and  the 
skein  of  thread  introduced  by  means  of  an  eye- 
probe.  A  seton  may  be  applied  almost  to  any 
part  of  the  surface  of  the  body,  when  circumstances 
require  it;  but,  one  of  its  openings  should  always 
be  made  lower  than  the  other,  that  the  matter  may 
readily  flow  out.  The  skein  of  thread  is  to  remain 
untouched,  for  a  few  days  afier  the  operation, 
until  the  suppuration  loosens  it.  Afterwards,  the 
part  of  the  thread,  nearest  the  wound,  is  to  be 
smeared  with  oil,  white  cerate,  or  any  common 
ointment,  and  drawn  under  the  interspace  between 
the  two  wounds,  and  what  was  there  before  is  to 
be  cut  off.  The  seton  is  to  be  drawn  in  this  man- 
ner once  or  twice  a  daj-,  according  as  the  quantity 
of  matter  may  require.  A  new  skein  of  silk,  or 
thread,  is  to  be  attached  to  the  preceding  one,  as 
often  as  necessary.  Care  is  to  be  taken  to  keep  the 
thread  on  the  outside  of  the  wound  well  covered, 
and  free  from  the  discharge,  which  would  make  it 
stiff  and  hard,  and  apt  to  occasion  pain  and  bleed- 
ing on  being  drawn  into  the  wound.  If  the  dis- 
charge should  be  deficient  in  quantit}',  powdered 
cantharides  or  aavine  may  be  mixed  with  the  oint- 
ment. A  neater,  and  less  troublesome  kind  of 
seton,  is  that  in  which  a  thin,  smooth  slip  of  elas- 
tic gum  is  employed,  instead  of  silk.  Tlie  elastic 
gum  tape  is  generally  about  four  inches  long,  and 
half  an  inch  wide;  the  needle  for  conveying  it 
through  the  integuments  has  no  eye,  but  takes  hold 
of  it  in  the  manner  of  a  pair  of  forceps.  This  kind 
of  seton  has  the  recommendation  of  being  less 
painful  than  the  common  one,  more  cleanly,  and 
does  not  require  the  repetition  of  the  disagreeable 
operation  of  changing  the  silk.  When  it  is  wished 
to  render  it  more  irritating,  the  elastic  gum  slip 
may  be  dravvn  a  little  out  of  either  opening,  and 
smeared  with  savine  ointment. 

SHINGLES.  See  Skin,  Diseases  of. 
SILVER,  NITRATE  OF.  {Lunar  Causlic.) 
One  of  the  best  of  the  milder  caustics.  Its  utility 
in  stimulating  indolent  ulcere,  and  keeping  granu- 
lations from  rising  too  much,  is  well  known  to 
every  surgeon.  JVIr.  Hunter  sanctions  its  appli- 
cation in  the  early  stage  of  a  chancre,  while  ab- 
sorption nf  the  syphilitic  virus  may  not  yet  have 
taken  place.  Pie  directs  the  caustic  to  be  scraped 
to  a  point,  like  a  black-lead  pencil;  every  part  of 
the  chancre  to  be  touched  with  it,  and  the  repeti- 
tion of  this  process  till  the  last  slough  thrown  off 
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been  advocated  by  many  other  surgeons,  in  the 
hope  that  it  may  lessen  the  chance  of  the  consti- 
tution becoming  affected;  and  it  is  occasionally 
resorted  to  by  those  who  use  mercury,  as  well  as 
by  others  who  trust  to  other  means  for  the  cure  of 
the  venereal  disease. 

The  important  use  of  the  nitrate  of  silver  in  the 
cure  of  numerous  diseases,  which  fall  under  the 
care  of  surgeons,  I  have  noticed  in  various  arti- 
cles of  this  work.  The  late  professor  Delpech 
believed  that  it  had  greater  power  than  any  other 
escharotic  or  stimulant  in  expediting  the  process  of 
cicatrisation.  I  entertain  the  same  belief.  Its 
efficacy  in  the  relief  and  cure  of  many  diseases  of 
the  eye,  may  be  learned  from  the  explanations 
given  in  the  articles  Cornea,  Iris,  Conjuncti- 
vitis, &c.  As  an  application  to  this  organ,  it  is 
used  either  in  substance,  or  in  the  form  of  a  lotion, 
or  of  the  black  ointment,  containing  from  ten  to 
twenty  grains  of  the  nitrate  to  each  drachm  of  lard. 
Some  examples  of  lupus,  or  noli  me  tangere,  are 
benefited  by  the  nitrate  of  silver,  and  a  strong  so- 
lution of  it  agrees  well  with  certain  obstinate 
ulcerations,  which  occur  round  the  roots  of  the 
nails  of  the  fingers  and  toes.  The  lotion  is  some- 
times applied  by  means  of  a  camel-hair  brush; 
sometimes  by  means  of  lint;  sometimes  with  a 
syringe;  and  occasionally  by  dropping  it  on  the 
part,  as  for  instance  the  eye. 

In  an  interesting  "  Essay  on  ilie  Use  of  Nitrate 
of  Silver,  ed.  2,  8vo.  London,  1829,"  Mr.  Higgin- 
bottom  notiges  its  influence  in  subduing  inflam- 
matory action.    That  it  "  should  subdue  the  in- 
flammation of  phlegmon,  or  of  a  line  of  inflamed 
absorbents,  arrest  the  spreading  of  erysipelas,  pre- 
vent and  modify  the  formation  of  pus  (says'  he), 
are  facts  I  bejieve  totally  new."     In  some  cases 
of  external  inflammation,  he  finds  it  sufficient 
merely  to  blacken  the  cuticle;  in  others,  it  is  ne- 
cessary to  produce  a  degree  of  vesication.  In 
some  instances,  the  application  has  appeared  to 
prevent  suppuration;  in  others,  a  plainly  fluctuat- 
ing fluid  has  been  absorbed.    Mr.  Higginbottom 
throws  out  a  suj>gestion,  that  the  application  may 
prove  useful  also  in  internal  inflammation,  by  in- 
ducing prompt  vesication  over  the  inflamed  part, 
or  even  without  it.    But,  for  a  particular  account 
of  its  use  in  phlegmonous  inflammation,  whitlow 
erysipelas,  inflammation  of  the  absorbents,  wounds' 
ulcers,  burns,  and  cases  of  hard  painful  cicatrix 
from  the  latter  injuries,  I  must  refer  to  this  gen- 
tleman's publication,  in  which  will  also  be  found 
observations  on  its  employment,  in  examples  of 
diseased  joints,  inflammation  of  the  urethra,  neu- 
ralgia, contracted  rectum,  ulceration  of  the  tongue 
eye,  and  navel  of  infants,  and  corns.    In  Univer- 
sity College  Hospital,  I  often  employ  it  as  a  means 
of  checking  the  extension  of  erysipelas,  which 
sometimes  will  not  pass  beyond  a  black  line  made 
with  it.    Its  use  in  strictures,  and  many  of  the 
cases  here  specified,  are  further  explained  in  other 
parts  of  this  Dictionary. 

SINUS.  A  long,  narrow  passage,  or  canal,  dis- 
charging from  time  to  time  purulent  matter,  and 
leading  from  some  abscess,  diseased  bono,  &c 

[SKIN,  DISEASES  OF.  Diseases  of  the'skin 
are  morbid  alFections  of  the  external  suifiice-mem- 
brane  of  the  body;  sometimes  involving  the  gene- 
ral structure  of  the  skin;  sometimes  special  clenients 
of  its  structure,  as  its  vessels,  nerves,  papilitu. 


...    „„   u,        Buucturc,  as  us  vessels,  nerves,  paui  :l> 

leaves  the  8ore_flond  and  healthy.    I  he  plan  has  |  hairs,  and  glands;  and  sometimes  causing  derange- 
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ment  of  its  functiojis,  namely,  sensation  and  secre- 
tion, the  secreted  products  of  the  skin  being  the 
epidermis,  nails,  sebaceous  matter,  and  perspira- 
tion. 

A  classification  of  diseases  of  the  skin,  founded 
on  a  view  of  the  structures  involved  in  ih5  morliid 
phenomena,  would  constitute  a  phijsioloyicul  classi- 
fication, and  mi«ht  be  detailed  as  follows  :— 

1.  Diseases  of  general  structure,  includnig  in- 
flammation and  its  consequences. 

2.  Diseases  of  special  structure;  namely,  of 
vessels,  for  example,  nsevus;  of  necrcs,  for  example, 
hyperffisthesia  and  anaesthesia;  of  papilla,  for  ex- 
ample, verruca  and  clavus;  of  hairs,  lor  example, 
tine.i  tonsurans;  of  glands,  for  example,  acne  and 
molluscum  adenosuni. 

3.  Disorders  of  function  ;  namely,  sensation, 
which  might  be  referred  back  to  diseases  of  nerves; 
and  srcielion,  for  example,  secretion  of  epidermis, 
of  nails,  of  sebaceous  matter,  of  perspiration. 

Diseases  of  the  general  structure  of  the  skin 
present  special  and  characti  ristic  signs,  such  as 
redness,  papulation,  lymph-efFusion,  suppuration  or 
pustulation,  and  desquamation;  and  these  five 
signs  of  disease,  or  lesions,  are  the  ground\york  of 
the  classification  which  is  in  common  use  in  this 
country,  a  pathological  classification,  the  so-called 
classification  of  Willan.  This  classification,  which 
is  purely  artificial,  may  be  called  the  classification 
of  pathological  signs  or  appearances,  and  its  appli 
cation  is  as  follows:— /W«ess  is  the  type  of  one  of 
the  eight  orders  of  diseases  of  the  skin  of  Willan, 
the  order  Exanthemata;  papulation  supplies  him 
with  two  orders,  Papulce,  or  small  punples,  and 
Tubercula,  or  large  pimples;  lymph-efusion  also 
constitutes  two  of  his  orders,  namely,  VesiculcB,^<x 
small  vesicles,  and  BulloB,  or  large  vesicles  or  blis- 
ters; puiiuhitim  suggests  a  sixth  order,  PiistiiicB; 
and  dei^qiianmtion  a  seventh,  Squamai;  the  eighth, 
and  remaining  Willanean  order,  namely,  Ma- 
culcB,  includes  stains  or  marks  of  the  skin  and  ilis- 
colorations  not  due  to  simple  vascular  congestion 
or  inflammation.  , 

The  pathological  classification,  in  other  words, 
the  classification  founded  on  the  elementary  patho- 
logical lesions  of  the  skin,  dates  back  to  an  early 
period  of  svstematic  medicine.    Riolanus,  an  au- 
thor of  the  sixteenth  century,  informs  us  that  some 
phvsicians  include  all  diseases  of  the  skin  under 
three  genera,  namely,  alterations  of  smoothness,  ol 
co/oKr,  and     magnitude;  but,  as  this  arrangement 
afi-ords  no  place  for  disorders  of  the  hair,  others 
prefer  to  distinguish  the  groups  under  the  three 
heads  of  Puxtules,  Deformities,  and  Tubercles;  pus- 
tules, comprehending  all  eruptions  attended  with 
roughness  of  the  skin,  whether  pimples  vesicles 
pustules,  or  scales ;   Deformities,  marks  of  all 
kinds,  n.orbid  coloration,  and  diseases  of  the  hair; 
and  Tubercles,  warts  and  condylomata.    At  a 
later  period,  1776,  Plenck  amplified  this  simple 
grouping  into  fourteen  classes,  which  he  then  suD- 
divided  into  one  hundred  and  fifteen  genera,  ms 
fourteen  classes  are  as  follows  r—Maculce,  Pustulffi, 
Vesiculce,  BuUaj,  Papulte.  Crusta;.  Squnmse,  Oallo- 
sitates,  Excrescentiaj,  Ulcera,  Vulnera,  Insecta, 
Morbi  unguium,  and  Morbi  pilorum.  And  Willan, 
in  1798,  reduced  this  number  of  groups  to  the 
eight  orders  already  enumerated,  discarding,  with 
more  or  less  reason,  crusts,  callositates,  excrescen- 
tice,  ulcera,  vulnera,  insecta,  morbi  unguium,  and 
morbi  pilonim. 


The  Willanean  system  of  classification,  or,  as 
the  French  writers  term  it,  the  Teutouic-Ang'ican 
classification,  resembles,  in  most  respects,  the  Liu- 
na:an  classification  of  plants;  it  gives  a  speedy  help 
to  the  discovery  of  the  name  of  the  disease,  but  it 
affords  no  furthi-r  information;  it  neither  assisis  the 
learner  to  a  knowledge  of  the  natural  affinities,  nor 
of  the  cause  of  the  complaint,  and  it  is  therefoie  of 
no  value  as  an  aid  to  medical  treatment.  Its 
peculiar  adaptation  to  diagnosis,  however,  is  a 
great  temptation  to  retaining  it,  and  to  this  its 
popularity  and  universality  are  consequently  due  ; 
it  is  essentially  the  classification  of  diagnosis  ;  a 
merit  of  no  mean  significance. 

The  mode  of  application  of  the  "Willanean  clas- 
sification is  as  follows: — The  student  has  exhibited 
to  him  an  eruption,  the  leading  character  of  which 
is  redness,  without  perceptible  elevation  of  surface; 
a  redness  which  is  cleaily  due  to  hypersemia,  or 
congestion  of  the  vascular  system  of  the  skin;  he 
perceives  at  once  that  he  has  to  deal  with  a  disease 
which  belongs  to  the  order  Exanthemata.    Or,  the 
predominant  character  of  tiie  eruption  may  be 
pimples,  raised  above  the  general  level  of  the  skin ; 
the  pimples  are  of  small  size,  probably  mnmte, 
there  is  more  or  less  redness  of  the  ground  from 
which  they  spring,  and  the  pimples  themselves  are 
more  or  less  red;  the  case  is  one,  obvinusly,  be- 
longing to  the  order  Papiila.  Or,  instead  of  being 
small,  the  pimpl.-s  are  large  and  broad,  probably 
tiie  size  of  a  split  pea,  may  be  some  are  smaller 
and  some  larger;  these  are  no  longer  pimples,  tliey 
are  tubercles,  and  their  specific  designation  will  be 
found  in  the  order  'fuhercula.    Or,  perchance,  in- 
stead of  little  hard  pimples,  we  find  minute  tiesute, 
rising  from  a  red,  and,  possibly,  somewhat  swollen 
ground;  they  are  minute  bladders  of  lymph  or 
serum,  and,  where  they  are  broken,  there  is  a 
watery-looking  fluid  exuding  from  the  skiii;  here 
then,  is  a  member  of  the  order  Vesicula:.    But  if 
the  vesicles,  instead  of  being  small  and  usmilly 
congregated,  are  large,  forming  blisters,  varying  m 
size  from  the  hemisphere  of  a  pea  to  that  ot  an 
e<rg,  they  are  termed  buUte,  that  is,  bubbles  and 
the  dis.  ase  to  which  they  belong  will  be  found 
under  the  order  Bailee.    Or,  the  vesicles  and 
smaller  bullffi,   instead  of  containing   sejum  or 
Ivmph,  may  be  filled  with  pus;  then  they  are 
pusiules,  and  are  grouped  in  the  order  Pustu  cB. 
Seventhly,  instead  of  simple  redness,  or  papul.x, 
or  vesicul£e,  or  bulla,  or  pustolfe,  the  morbid  skin 
may  exhibit,  as  a  principal  character  whitish 
scales,  of  a  certain  thickness,  but  variable  in  size 
and  shape;  the  eruplinn  distinguished  by  scales  i. 
therefore  to  be  looked  for  under  the  head  of 
Squam.:  or,  eighthly,  and  lastl>^  the  Fedonm  an 
character  may  be  discoloration  of  the  skin;  it  m  j 
be  brown  or  red,  purple  or  blue,  yelK.w  or  black 
or  even  white;  this  is  a  case  belonging  to  the 
ler  Afaculce.    So  that  with  the  most  moderate 
study  of  this  classification  t'-  learner  may  be  u  a 
position  to  distinguish,  in  other  words,  to  deter 
Lne  the  diagnosis  of  diseases  l^«l"X"°k  n- 
eiuht  Willanean  orders  of  diseases  of  tne  skin  he 
hr  niy  to  assure  himself  as  to  the  eruption  before 
him  being  simple  redness,  a  crop  ot  pm  P  cs, 
le^clS'of  sma^ller.or  ^^^^^t^^^^ 
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self  and  by  B.tteman  as  independent  entities,  as 
thoiiijh  they  had  no  mutual  relation  with  each 
other,  and  are  ai ranged  as  follows: — I.  Papula;  ; 
2.  Squainre;  3.  Exanthemata;  4.  Bulla;;  5.  Pus- 
tu'te;  6.  Ve^icula;;  7.  Tubeicula;  8.  Maculse. 
But  these  groups  have  in  reality  an  important 
relation  with  each  other,  and  that  relation  is  made 
apparent  when  they  are  amanged  somewhat  dif- 
ferentlj-,  for  example  : — 1.  Exanthemata;  2.  Pa- 
pul.-B;  3.  VesiciiliB  ;  4.  BuIIeb;  5.  Pustulae;  6. 
Sqnainas  ;  7.  Tubercula;  8.  Maculie.  And  it  is 
according  to  the  latter  arrangement,  which  rests 
on  a  physiological  as  well  as  on  a  pathological 
basis,  that  we  shall  proceed  to  examine  them. 

1.  EjCLinthemata,  derived  from  i^avQuv,  to 
blossom,  is  intended  to  signify  those  appearances 
of  the  skin  which  are  known  as  an  efflorescence  pr 
rash  (rush).  They  are  "  superficial  red  patches 
variously  figured,  and  diffused  irregularly  over 
the  body,  leaving  interstices  of  a  natural  colour 
and  terminating,"  for  the  most  part,  "  in  cuticular 
exfoliation."  In  other  words,  exanthemata  are 
characterised  by  vascular  congestion  of  the  skin, 
the  consequence  of  inflammation,  and  unattended 
with  elevation  of  the  surface.  The  diseases  in- 
cluded by  Willan  under  this  head,  are — Rubeola, 
Scarlatina,  Urticaria,  Roseola,  Purpura,  and  Ery- 
thema. In  Rubeola  or  Measles  the  redness  pre- 
sents a  raspberry  hue,  and  is  disposed  in  small 
patches  which  correspond  with  the  natural  healthy 
mottling  of  the  skin;  in  Scarlatina,  the  redness  is 
brighter,  has  a  vermilion  tint,  the  skin  is  less 
mottled  and  the  redness  more  difiused;  that  is, 
distributed  in  large  patches,  or  is  uniform;  in 
Urticaria,  the  redness  has  a  bright  vermilion  tint, 
occurs  in  patches  of  irregular  size,  is  studded  over 
with  whitish  elevations  termed  icheals;  or,  in  its 
more  chronic  forms,  the  redness  is  dull,  and  the 
wheals  of  a  mingled  red  and  white  colour;  in 
Roseola,  the  redness  is  a  dull  crimson  or  rose 
colour,  and  the  form  of  the  patches  either  mot- 
tled like  rubeola,  or  circular,  or  annular;  in  Pur- 
pura, the  redness  is  due,  not  to  vascular  congestion 
of  the  skin,  but  to  the  extravasation  of  blood  into 
the  tissues  of  the  skin,  and  the  tint  of  redness 
corresponds  with  the  known  hues  of  blood  eff"used 
from  its  vess.'ls;  being,  at  first,  brightly  red,  and 
becoming,  after  a  time,  crimson,  then  purple,  and 
then  black,  fading  as  it  disappears  into  brownish 
and  yellowish  stains;  the  redness  of  purpura  may 
always  be  distinguished  from  the  redness  of  hj-- 
persemia  or  vascular  congestion,  by  remaining  per- 
manent under  pressure  with  the  finger,  whereas, 
under  a  similar  pressure,  in  vascular  congestion, 
the  redness  disappears  and  the  skin  becomes 
white;  in  Erythema,  the  redness  may  be  bright 
or  dull:  and  the  term  is  applicable  to  every 
morbid  redness  of  the  skin  not  included  in  the 
preceding  forms,  and  obeying  the  general  defini- 
tion of  redness  without  perceptible,  or  with  but 
slight  and  uniform,  elevation  of  surface. 

2.  PapulcB.  Papula  (pimple)  "a  very  small 
and  acuminated  elevation  of  the  skin,  with  an 
inflamed  base,  and  commonly  terminating  in 
scurf."  The  diseases  belonging  to  this  group  are 
three  in  number — namely,  Strophulus,  Lichen, 
and  Prurigo.  Strophulus  is  a  papular  or  pimply 
eruption  common  to  infants  ;  Lichen  is  an 
eruption  of  small  pimples  common  to  every 
period  of  life  from  childhood  to  old  age;  and 
Prurigo  is  more  particularly  met  with  in  elderly 
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persons,  or  in  those  in  whom  the  ekin  has  fallen 
into  the  wasted  condition  which  is  so  frequent  in 


advanced  life.  All  these  eriiptians  are  reniaikabla 
for  the  pruritus  with  which  they  are  acconip.inied, 
and  which  from  its  severity  has  suggested  the 
especial  designation,  "  prurigo." 

3.  VedculcB.    A  vesicle  is  an  elevation  of  the 
cuti';le  of  small  size,  arising  upon  a  more  or  less 
inflamed  cutis,  and  distended  with  serum  or  lymph. 
Vesicles  are  sometimes  semiglobular,  and  some- 
times conical  or  acmninated  in  f<)rm;  and  their 
contents,  v/hich  are  at  first  transparent  and  colour- 
less, become  milky  and  sometimes  purulent  as  they 
advance  to  maturity.    They  terminate,  by  the 
desiccation  of  their  fluid  contents,  into  a  scab  or 
thin  crust;  or  as  happens  commonly  in  eczema,  in 
rupture,  and  concretion  of  the  discharged  fluid 
into  spongy  crusts  of  considerable  thickness.  The 
diseases  comprehended  in  this  group  by  Willan, 
are: — Eczema,  Miliaria,  Herpes,  Varicella,  Vac- 
cinia, Rupia  and  Aphtha.    Eczema  is  the  type  of 
vesicular  eruptions  (so  that  the  term  eczematuus 
eruption  may  be  taken  as  synonymous  with  vesi- 
cular eruption),  and  is,  at  the  same  time,  among 
the  most  frequent  of  the  diseases  of  the  skin. 
The  vesicles  in   eczema  are  very  small,  rarely 
distinct,  but  commonly  aggregated,  and  not  un- 
frequently  blended  together  in  clusters  so  as  to 
form  a  multilocular  and  slightly  elevated  vesicle  of 
considerable  extent.     Miliaria  is  an  eczema  in 
which  the  vesicles  are  somewhat  larger  than  those 
of  true  eczema,  distinct,  filled  with  a  serous  fluid, 
and  dispersed  over  a  surface  unaltered  by  inflam- 
mation.   In  Herpes  the  vesicles  are  of  larger  size, 
hemispherical  in  shape,  developed  on  an  inflamed 
ground  of  circumscribed  extent,  distended  with 
lymph  which  passes  through  the  various  stages  of 
transparent,  opalescent,  yellow  and  purplish,  and 
terminate  in  thick  brownish  or  black  crusts.  Vari- 
cella or  chicken-pox  is  a  semiglobular  vesicle  of 
small  size,  remarkable  for  its  crystal-like  transpa- 
rency, becoming  opalescent  in  the  course  of  a  day; 
it  is  dispersed  over  the  general  surface  of  the 
body;  appears  in  successive  crops  duriufr  four  or 
five  days  ;  terminates  in  thin  friable  and'brownish 
crusts;  is  a  disorder  of  children,  and  is  accompanied 
with  some  slight  febrile  disturbance.  Vaccinia  is 
the  vesicle  cow-pox.    Rupia  is  a  venereal  ulcer  in 
its  vesicular  stage,  and  can  only  be  recognised  by 
its  association  with  other  symptoms  of  constitu- 
tional syphilis.   And,  Aphtha  is  a  vesicle  of  the 
mucous  membrane,  usually  met  with  in  the  mouths 
of  infants,  and  rarely  seen  in  the  vesicular  stage, 
being  commonly  indicated  by  a  white  opacity 
with  thickening  and  softening,  or  by  abrasion  of 
the  epithelium. 

4.  Bul/a.  Bulla,  a  bubble,  bleb,  or  blister- 
that  is,  an  elevation  of  the  cuticle,  ranging  in  size 
from  a  large  pea  to  a  hen's-egg,  and  distended  with 
serum,  is  the  typical  character  of  this  order. 
There  is  very  little  redness  surrounding  the  base 
of  the  bulla;,  and  their  contents  are  colourless  or 
yellowish,  sometimes  as  deep  as  amber,  and  some- 
times tinged  with  blood.  The  diseases  compre- 
hended by  the  order  Bulla,  are — Erysipelas, 
Pemphigus,  and  Pompholyx.  The  bullic  of  Ery- 
sipelas vary  in  size  from  that  of  a  split  pea  to  a 
hazel  nut;  they  are  oval  or  circular  in  figure,  and 
developed  upon  a  portion  of  skin  which  is  tumefied 
and  brightly  red;  moreover,  erysipelas  is  an  acute 
affection, and  is  accompanied  with  febrile  symptoms 
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of  greater  or  less  severity.  The  bullae  of  Pemphi- 
gus and  Pompholj'x  are  sometimes  solitary  and 
sometimes  developed  in  clusters;  both  are  chronic 
affections,  and  so  closely  allied,  as  to  be  regarded 
by  dermopathologists  as  the  same  disease,  differing 
only  in  degree  of  chronicity,  pemphigus  being  some- 
what more  general  in  its  attack  than  porapholyx, 
and  accompanied  with  more  heat  and  redness;  and 
pompholyx  being  remarkable  for  the  absence  of 
heat  and  redness,  for  a  larger  development  of  bulla, 
and  for  its  more  solitary  character. 

5.  PusiulcB.  A  pustule  is  an  elevation  of  the 
cuticle,  otherwise,  a  vesicle  distended  with  pus;  it 
is  commonly  hemispheroidal,  but  is  sometimes 
conoidal,  and  is  developed  on  a  more  or  less  in- 
flamed base,  which  forms  a  halo  around  its  circum- 
ference. It  varies  in  size  from  a  mere  point  to 
one  or  two  lines  in  diameter.  Several  kinds  of  pus- 
tules are  distinguished  by  authors,  for  example : — 
Phlyzacium,  a  large  pustule  with  a  hard  and  in- 
flamed base;  Psydracium,  a  small  pustule  occurring 
in  clusters,  frequently  confluent ;  the  psydracium 
at  first  contains  lymph,  which  gradually  becomes 
purulent.  Achor,*  a  small  pustule  developed  on 
the  scalp,  around  the  mouth  of  the  hair-follicle  ; 
and  Favus,  a  deep  pustule,  also  developed  around 
the  mouth  of  a  hair-follicle.  The  diseases  included 
by  Willan,  in  the  order  PusiulcB,  are — Impetigo, 
Ecthyma,  Porrigo,  Variola,  and  Scabies.  Impetigo 
is  a  rash  of  small  psydracious  pustules,  unattended 
with  a  deep  or  severe  inflammation  of  the  skin; 
it  may  be  regarded  as  a  purulent  eczema,  and  is 
commonly  associated  with  the  latter  eruption. 
Ecthyma  is  an  eruption  of  phlyzacious  pustules ; 
they  are  generally  solitary,  and  scantily  dispersed 
over  the  affected  region.  Porrigo  is  used  by 
"Willan  as  the  generic  appellation  of  all  pustular 
affections  of  the  scalp,  whether  of  the  nature  of 
Achores  or  Favi;  but,  according  to  its  original  and 
proper  signification,  it  should  be  applied  only  to  a 
state  of  Bcurfiness  of  the  skin,  and  especially  to 
pityriasis  and  chronic  eczema.  Variola  is  the  pus- 
tule of  smallpox.  And  Scabies,  the  large,  super- 
ficial and  well-defined  pustule  which  is  met  with 
in  the  purulent  variety  of  itch. 

6.  SquamcE.  A  scale  is  "  a  lamina  of  morbid 
cuticle,  hard,  thickened,  whitish,  and  opaque. 
Scales,  when  they  increase  into  irregular  layers, 
are  denominated  cntsts.'"  Such  is  the  definition 
of  the  morbid  appearance  of  the  skin,  which  in- 
cludes Lepra  vulgaris  (Alphos),Psoriasis,  Pityriasis, 
and  Ichthyosis.  In  Lepra  vulgaris  or  Alphos  the 
scales  are  laminated,  whitish,  and  silvery,  of  mode- 
rate thickness,  and  either  isolated  or  confluent. 
When  isolated,  they  are  circular,  free  around  the 
edges,  and  vary  in  size  from  the  eighth  of  an  inch 
to  one  or  two  inches  in  diameter,  often  resembling 
wafers  adherent  to  the  skin.  When  confluent,  the 
scales  are  more  apt  to  assume  the  character  of 
crusts,  and  are  of  unlimited  extent,  sometimes 
embracing  the  convexity  of  a  joint,  such  as  the 
elbow  or  knee,  and  sometimes  an  entire  limb.  The 
slight  degree  of  redness  which  occupies  the  base  of 
the  patches  of  lepra  vulgaris  is  due  to  a  specific 
inflammation,  and  the  inflamed  base  is  somewhat 
elevated.   Psoriasis  (eczema  squamosum)  is  distiu- 

*  The  term  aclior  signifies  scurf,  beinp  derived 
from  achuron,  chcfT  or  bran ;  and  is  therefore  np- 
plicnble  more  correctly  to  the  desiccated  and  dcsqnn- 
mating  product  of  the  pustule  than  to  the  pustule 
itself. 
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guished  by  small,  thin,  and  irregular  scales,  deve- 
loped on  patches  of  skin  thickened  by  common 
chronic  inflammation,  the  sequel  of  chronic  lichen 
or  chronic  eczema.  Patches  of  psoriasis  have  no 
regularity  of  figure;  they  are  often  of  considerable 
extent,  and  are  frequently  accompanied  with  cracks 
and  excoriations.  Pityriasis  is  an  erythema  of  a 
slight  and  superficial  degree,  accompanied  with 
thin  and  very  minute  scales,  which  have  been  com- 
pared to  bran,  furfures;  there  is  no  thickening  of 
the  skin  as  in  lepra  vulgaris  (alphos)  and  psoriasis, 
and  no  cracking  or  excoriation,  as  in  psoriasis.  Its 
common  seat  is  the  face  and  scalp,  and  in  the  latter 
situation,  it  is  commonly  called  dandriff  or  dandruff. 
Ichthyosis  is  the  result  of  a  congenital  malforma- 
tion of  the  epidermis,  the  scales  not  being  the 
product  of  an  inflamed  skin,  but  of  an  ill-developed 
and  ill-nourished  skin.  The  cutaneous  surface  is 
hard,  dry,  rough,  and  discoloured;  and  the  scales 
present  considerable  variety  of  thickness  and  form; 
being,  in  some  parts,  thin  laminae  of  shining 
cuticle;  in  others,  variously  shaped  crusts;  in  an- 
other place  dry,  crumbling  granules;  and,  again, 
elongated  and  rigid  spines, 

7.  Tubcrcula.  A  tubercle  is  "a  hard,  super- 
ficial tumor,  circumscribed  and  permanent,  or  pro- 
ceeding very  slowly  to  suppuration.''  This  order 
embraces  a  considerable  number  of  very  dissimilar 
affections,  having,  as  a  sole  uniting  link,  the  above 
comprehensive  definition.  For  example  :  Phyma, 
Acne,  Sycosis,  Molluscum,  Lupus,  Vitiligo,  Elephan- 
tiasis, Framboesia,  and  Verruca.  Pliyma  is  a  sup- 
purating tumor  or  cutaneous  abscess,  and  the  term 
has  been  applied  generically  to  the  group  of  fu- 
runcular  affections:  for  example,  furunculus,  ter- 
minthus,  hordeolum,  and  anthrax.  Acne  is  the 
small  papular  tubercle  which  is  so  frequent  on  the 
forehead,  face,  and  back  of  j'oung  persons,  and 
sometimes  met  with  in  the  adult.  Sycosis  is  a 
pustular  affection  attacking  the  hair-follicles  of  the 
beard  and  whiskers,  sometimes  simply  pustular, 
and  sometimes  tubercular.  Molluscum  is  a  small, 
prominent  tumor,  sometimes  pedunculated,  arising 
from  hypertrophy  of  a  sebiparous  gland,  and  occur- 
ring upon  the  face  or  neck,  and  sometimes  on  the 
eyelids  of  children.  The  terra  is  also  used  in  a 
wider  signification,  so  as  to  include  all  simple 
teguuientary  growths,  of  a  pouch-like  form,  soft 
to  the  touch,  and  innocent  in  their  nature.  Lupus 
is  a  tubercle  arising  from  a  specific  disorganisation 
of  the  skin  and  terminating  either  in  absorption  or 
ulceration.  Its  common  seat  is  the  cheek,  tiie  nose, 
the  scalp,  and  the  back  of  the  hand.  The  term 
Vitiligo  is  applied,  very  correctly,  by  Willan  and 
Bateman,  to  a  pathological  form  of  disease  that 
appears  to  correspond  with  the  leuce  of  Celsus. 
Elephantiasis,  the  lepra  of  the  Greeks,  is  a 
specific  disease,  remarkable  for  the  development  of 
tubercles  of  a  deep  red  or  bronze  colour,  on  the 
forehead,  along  the  eyebrows,  on  the  nose  and 
cheeks,  and  on  other  parts  of  the  body.  Fram- 
bcesia  is  an  eruption  of  tubercles,  resembling  a 
raspberry  in  figure,  epidemic  among  the  negroes 
both  in  Africa  and  in  the  West  Indies;  while  Ver- 
ruca is  the  cuticiilar  growth  which  is  popularly 
termed  a  wart. 

8.  Maadw.  Macula,  a  mark,  or  stain,  or  spot, 
is  a  "  permanent  discoloration  of  some  portion  of 
tile  skin,  often  with  a  change  of  its  texture;  and 
the  examples  of  macula,  are:— Ephelis,  Spilus.  and 
Nxvus.  Ephelis  includes  all  discolorations  of  th(5 
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skin  unattended  with  thickening;  the  seat  of  the 
discoloration  ia  the  rete  mucosum  ;  nni  freckles 
are  a  common  illustration.  Spilus  and  Nievus 
comprise  the  group  of  mothers'  marks;  the  spili 
being  those  marks  which  are  characterised  by  pig- 
mentary discoloration;  and  the  najvi  such  as  are 
due  to  an  abnormal  development  of  the  vessels  of 
the  skin,  whether  of  its  arterial  or  its  venous 
structure. 

Having,  with  the  aid  of  the  Wiilanean  classifica- 
tion, succeeded  in  finding  the  order  to  which  a  par- 
ticular disease  belongs,  and  having  also  determined 
its  genus,  we  have,  in  the  next  place,  with  the 
view  to  establish  a  correct  diagnosis,  to  ascertain 
its  species  or  variety;  and  having  settled  the  spe- 
cies, there  remains  the  still  graver  duty  of  prescrib- 
ing an  appropriate  treatment.  But  a  knowledge  of 
the  proper  treatment  of  a  disease  must  be  preceded 
b)'  a  knowledge  ofitscoKse  ;  and,  for  the  discovery 
of  the  cause  of  cutaneous  diseases,  the  Wiilanean 
classification  is  no  longer  serviceable.  We  will, 
therefore,  while  our  attention  is  still  engaged  with 
the  genera,  and  before  we  proceed  to  investigate 
further  its  species  and  varieties,  take  into  conside- 
ration the  nature  of  the  cause  of  cutaneous  disease. 

A  classification  founded  on  the  cause  of  disease, 
in  other  words,  an  Etiological  classification,  is  es- 
pecially valuable  to  the  physician  or  surgeon,  inas- 
much as  it  supplies  him  with  the  key  to  the  proper 
treatment,  without  a  knowledge  of  which  all  clas- 
sification, however  scientific  or  refined,  must  be  of 
little  practical  worth.  The  Wiilanean  classifica- 
tion will  still  be  employed  for  the  purposes  of 
diagnosis,  and  will  be  of  great  use  to  the  student 
of  these  diseases;  but  the  practitioner  will  find  his 
best  help  in  a  properly  constituted  etiological  clas- 
sification. Acting  upon  this  idea  we  some  years 
ago  proposed  a  classification,  founded  on  the  cause 
of  these  complaints,  of  which  the  following  is  a 
summary : — 

The  diseases  affecting  the  general  structure  of 
the  skin  admit  of  arrangement  into  five  groups, 
according  as  they  arise:  1,  from  general  causes; 
2,  from  special  external  causes;  3,  from  special 
internal  causes;  4,  from  the  syphilitic  poison;  and 
5,  from  organic  poisons  of  unknown  origin. 

1.  The  general  cause  principally  concerned  in 
the  production  of  cutaneous  diseases  is  lowered 
vital  power,  however  induced,  and  giving  rise  to 
derangements  of  innervation,  of  assimilation,  of 
hajmatosis,  and  of  nutrition;  and  the  groups  or 
genera  included  under  this  head  are  : — Erythema, 
the  type  of  the  exanthemata;  lichen,  the  type  of 
papulte;  eczema,  the  type  of  vesiculse;  impetigo 
and  ecthyma,  the  type  of  pustuloe ;  herpes  and 
pemphigus,  the  type  of  bullte;  phyma,  the  type  of 
the  furuncular  eruptions;  and  purpura.  Erythema 
as  the  type  of  exantliematic  eruptions  is  associated 
with  erysipelas,  urticaria,  and  roseola.  Lichen 
stands  at  the  head  of  a  group  of  which  gutta  rosa- 
cea, strophulus,  and  prurigo,  are  members;  and 
eczema,  the  psora  of  the  Greeks,  brings  with  it  its 
chronic  or  squamous  form  Psoriasis,  and  Miliaria. 
2.  The  special  external  causes  of  disorders  of  the 
skin  are,  parasitic  animals,*  and  extremes  of  heat 
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*  Some  dermo-pathologists  admit  another  cause  of 
external  origin  in  a  parasitic  vegetable  fungus,  de- 
veloped in  the  skin.  Tlie  diseases  attributed  to  this 
cause  will  be  found  in  a  group  by  tlicmselves,  under 
the  name  of  I'hytodermata,  among  the  "  Diseases  of 
the  hair-follicles  and  hairs." 
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and  cold  :— for  example.  Scabies  ;  Malis,  or  cuta- 
neous vermination;  Coinhustio  or  burn;  and  Gelatio 
or  Irost  bite.  3.  The  special  internal  causes  are 
such  as  give  rise  to  lepra  vulgaris  or  alplios,  lupus, 
scrofuloderma,  clieloides,  and  elephantiasis  Grajco- 
rum.  4.  The  cutaneous  disorders  proceeding  from 
tlie  syphilitic  poison  assume  the  principal  typical 
forms  of  cutaneous  eruption  in  general,  for  ex- 
ample, erythema  and  roseola,  lichen,  tnheicula, 
and  rnpia;  to  which  may  be  added  onychia  and 
alopecia.  5.  The  diseases  arising  from  organic 
poisons  of  unknown  origin,  and  inducing  eruptive 
fevers,  are :  rubeola,  scarlatina,  variola,  varicella, 
vaccinia,  and  eqninia. 

Before,  however,  we  leave  the  subject  of  classi- 
fication, it  may  be  well  to  take  a  brief  survey  of 
the  chief  classifications  and  arrangements  under 
which  cutaneous  diseases  have  been  heretofore 
grouped.  In  studying  these  diseases,  our  first 
object  is  diagnosis;  hence  we  have  already  drawn 
attention  to  that  form  of  classification  which  may 
be  regarded  as  essentially  a  classification  of  diaij- 
nosis,  namely  the  classification  of  elementary  pa- 
thological lesions;  the  classification  which  origi- 
nated with  the  German  nosologist  Plenck,  and  has 
been  subsequently  pruned  and  improved  by  Wil- 
lan.  But  the  time  has  now  arrived  when  the  stu- 
dent of  cutaneous  medicine  seeks  for  another  kind 
of  information;  he  desires  to  discover  the  cause  of 
these  diseases,  in  order  that,  knowing  the  cause,  he 
may  be  guided  to  a  rational  and  appropriate  Ireai- 
mejii.  Out  of  this  want  has  arisen  the  idea  of 
another  kind  of  classification,  a  classification  which, 
in  contradiction  to  the  artificial  method  of  Plenck 
and  Willan,  and  in  imitation  of  the  botanical 
system  of  Jussieu,  as  compared  with  that  of  Lin- 
naeus, has  been  denominated  the  natural  classifi- 
cation. A  natural  'classification  must,  therefore, 
lead  us  to  the  treatment  of  the  disease  through  a 
knowledge  of  the  cause;  hence  it  is  also  named  an 
Etiological  or  a  Tlieiapeutical  classification. 

The  earliest  natiual  classification  of  cutaneous 
diseases,  with  which  we  are  acquainted,  is  that  of 
Celsus;  who  divides  them  into — 1,  such  as  should 
be  treated  with  diet;  2,  such  as  should  be  treated 
with  medicines;  and  3,  such  as  should  be  treated 
by  surgical  means.  This  is  obviously  a.thei-apeu- 
tical  classification;  but  he  further  introduces  into 
it  a  topographical  element,  when  he  subdivides  the 
diseases  to  be  treated  by  medicines  into  a  group  of 
general,  and  a  group  of  topical  afl;"ection8.  An- 
other natural  classification  of  more  recent  times  is 
that  of  Alibert,  first  published  in  J810;  and  re- 
modelled in  1832.  Alibert's  classification,  the 
"  A rbre  des  Dermatoses,''  is  founded  on  certain 
affinities  or  analogies  which  are  supposed  to  exist 
between  certain  diseases,  and  to  lead  consequentlv 
to  a  method  of  treatment  which  is  bimiiar  fiir  each 
separate  group.  11  is  groups  or  families  of  cuta- 
neous eruptions,  twelve  in  nuuiber,  the  twelve 
branches  of  the  "  Arbre  des  Dermatoses,"  aye  ,is 
follows  : — Eczematous;  exanthematous;  teigneous- 
dartrous;  cancerous;  leprous;  verolous  (syphili- 
tic); strumous;  scabious;  luematous;  dyschronia- 
tons;  and  heteromorphous. 

Devergie  rejects  the  imputation  of  invention  in 
the  method  of  grouping  which  he  has  adopted  in 
his  excellent  work,  and  which  he  modestly  dis- 
tinguishes by  the  name  of  "arrangement."  As 
the  basis  of  this  arrangement,  he  endeavours  to 
P  P  ^ 
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assemble  together,  in  separate  groups,  diseases 
which  are  allied  in  their  amenability  to  treatment; 
such  as  resemble  each  other  in  the  form  of  the 
disease;  such  as  have  resemblances  in  pathological 
products  or  accidental  conditions;  and  such  as  are 
of  foreign  origin :  and  he  has  succeeded  in  esta- 
blishing fourteen  groups,  seven  of  which  correspond 
with  Willanean  orders,  the  remaining  seven 
being -.—affections  dependent  on  vegetable  para- 
sites, affections  dependent  on  animal  parasites, 
scrofulous  affections,  syphilitic  affections,  diseases 
of  foreign  origin,  diseases  of  nails,  and  infantile 
diseases,  especially  of  the  hairs. 

Hardy,  the  most  recent  author  of  a  natural 
classification,  revives  the  views  and  some  of  the 
groups  of  Alibert;  for  example,  the  dartres.  In 
other  respects,  his  classification  takes  for  its 
groundwork  an  etiological  or  therapeutical  basis, 
Of  his  ten  classes,  seven  are  founded  on  the  cause 
of  the  disease;  for  example,  two,  the  special 
poisons  of  the  eruptive  fevers  and  syphilis;  three, 
diathesis,  namely,  dartrous,  scrofulous,  and  can- 
cerous; one,  parasites;  and  one,  symptomatic  of 
internal  disease.  The  three  remaining  classes 
are — one,  topical,  namely,  local  inflammations;  one, 
elementary  lesion,  maculae  and  deformities;  and, 
one,  diseases  of  foreign  origin.  Viewed  more  in 
detail,  his  ten  classes  are  as  follows : — 1.  Macules 
and  Deformilies,  including  alterations  of  colour, 
maculae,  red  stains,  ephelis,  vitiligo,  lentigo,  warts, 
molluscum,  ichthyosis,  and  cheloides,  diseases  re 
quiring  no  medical  treatment  in  general,  but  in  the 
event  of  a  cure  being  sought  for,  to  be  removed 
by  the  knife  or  by  caustics.  2.  Local  Inflam- 
mations, independent  of  any  constitutional  dis- 
turbance; or  if  any  constitutional  symptoms  appear 
at  the  outset  of  the  disease,  they  are  limited  to 
feverishness  of  the  slightest  and  most  transient 
kind.  The  members  of  this  group  are — erythema, 
urticaria,  herpes,  ecthyma,  pemphigus,  &c.  The 
treatment  required  is  very  simple,  mildly  anti- 
phlogistic, local  and  general.  3.  Parasitic  Diseases, 
purely  local,  and  due  to  the  presence  of  a  parasite, 
animal  or  vegetable;  for  example,  scabies,  sycosis, 
herpes  circinatus,  and  favus.  The  treatment  is 
obvious — destruction  of  the  parasite.  4.  Eruptive 
Fevers,  dependent  on  a  general  cause,  the  admis- 
sion into  the  system  of  a  virus  distinct  for  each 
variety  of  disease;  for  example,  scarlatina,  rubeola, 
variola,  &c.  The  eruption  on  the  skin  is  pre- 
ceded and  accompanied  by  symptoms  of  const! 
tutional  disturbance  of  greater  or  less  intensitj'. 
In  conducting  the  treatment,  the  natural  course  of 
the  disease  is  to  be  respected,  and  complications 
only  attacked.  S.  Symptomatic  Eruptions :  the 
eruption  is  secondary ;  the  treatment  must  there 
fore  be  directed  against  the  primary  disease.  The 
diseases  belonging  to  this  group  are  herpes  labialis 
the  roseolous  spots  of  typhoid  fever,  sudamina, 
and  purpura.  6.  Dartres;  eruptions  due  to  a 
particular  state,  a  general  disposition  of  the  eco- 
nomy, called  diathesis.  The  members  of  this 
group  are  eczema,  psoriasis  (alphos),  lichen,  and 
pityriasis.  These  diseases  are  constitutional,  the 
treatment  consequently  must  be  general  as  well  as 
special.  7.  Scro/ulides,  an  important  group,  de- 
pendent on  the  scrofulous  diathesis.  The  treat- 
ment must  be  constitutional  to  control  the  dia- 
thesis, as  well  as  locally  alterative.  8.  Si/philidcs, 
resulting  from  the  syphilitic  diathesis,  a  tendency 
not  necessarily  innate  or  hereditary,  but  ordinarily 
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accidental.  The  treatment  must  be  the  same  as 
that  which  is  adopted  for  syphilis,  9.  Cancers: 
the  most  common  form  of  cancer  affecting  the 
skin  is  that  which  is  termed  cancroide.  The 
treatment  is  the  removal  of  the  disease  by  the 
knife,  or,  by  preference,  through  the  means  of 
caustics.  10.  Exotic  Diseases,  the  produce  of 
other  countries;  for  example,  lepra  tuberculosa, 
pian,  &c. 

The  plan  of  classification  of  cutaneous  diseases 
will  be  rendered  sufficiently  obvious  by  the  ex- 
amples which  we  have  already  given  ;  and  we 
repeat,  that  for  the  purpose  of  diagnosis,  the  arti- 
ficial classification  of  Plenck  and  Willan  stands 
pre-eminent.  How  far  the  natural  classifications 
may  fulfil  the  objects  for  which  they  were  framed, 
we  are  unable  to  saj'.  The  artificial  classification 
rests  upon  positive  data — real  pathological  lesions, 
about  which  there  cannot  be  a  doubt  ;  not  so, 
however,  the  etiological  and  therapeutical  classi- 
fication. DifTerentlj'  organised  minds  may  take 
different  views  of  the  nature  of  a  supposed  cause, 
and  derive  from  those  views  very  different  con- 
clusions ;  and  there  is  always  the  great  danger, 
in  matters  which  rest  more  upon  opinion  than  fact, 
of  methods,  or  systems,  or  classifications,  taking 
the  form  of  theories  of  the  individual  who  pro- 
poses them.  Thus,  if  we  were  inclined  to  survey 
with  a  critical  eye  the  classification  of  Hardj',  we 
might  ask.  How  are  we  to  distinguish  between 
local  inflammations  pure,  and  local  inflammations 
symptomatic  ?  Are  erythema,  urticaria,  herpes, 
and  pemphigus,  really  local  inflammations  with  so 
little  constitutional  disturbance  as  to  render  inter- 
nal treatment  almost  needless  ?  Are  herpes 
labialis,  the  roseolous  spots  of  typhoid  fever,  su- 
damina, and  purpura,  deserving  of  being  consti- 
tuted a  group  of  cutaneous  diseases,  even  if  they 
were  the  only  examples  that  could  be  selected  to 
illustrate  symptomatic  eruption  ?  Is  not  urticaria 
ab  ingestis  a  symptomatic  eruption  ?  Again,  is  it 
not  an  extreme  of  courtesy  to  admit  the  roseolous 
spots  of  typhoid  fever  and  the  stains  of  purpura 
to  the  distinction  of  being  eruptions  at  all  ? 

We  say  that  these  are  questions  that  might  be 
asked,  and  they  may  be  taken  as  an  evidence, 
simply,  of  the  great  difliculties  that  stand  in  the 
way  of  a  perfect  natural  classification. 

Of  a  more  scientific  character  is  the  classifica- 
tion of  Hebra,  who  advocates  the  homogeneity  of 
the  skin  with  the  rest  of  the  economy,  and  takes 
as  the  groundwork  of  his  arrangement  the  patiio- 
logy  of  the  general  system,  adapting  this  patholo- 
gical framework  to  the  special  organ,  the  skin. 
His  classes,  twelve  in  number,  are  as  follows : — 
Hyper£Bmiae,  anffimiaj,  anoraalias  secretionum  et 
organorum  secernentium,  exsudationes,  ha;mor- 
rhagia;,  hypertrophia;,  atrophias,  neoplasmata, 
pseudoplasmata,  ulceraliones,  neuroses,  and  para- 
sita;.  The  hypercBmicv  are  active  and  passive,  and 
each  division  idiopathic  and  symptomatic  ;  the 
active  idiopathic  diseases  being  erythema  trauma- 
ticum,  caloricum,  et  ab  acribus  seu  venenatum;  the 
symptomatic,  erythema  seu  roseola  infantilis,  to- 
riolosa  et  vaccina  ;  the  passive,  idiopathic,  livedo 
mechanica  et  calorica;  and  the  symptomatic,  cya- 
nosis. The  anaimce  are,  anremia  ex  jactura  san- 
guinis, and  ex  ineivatione  anomaia.  Anomalim 
secretionum  et  organorum  Mccr/w/i/iwm,  comprehend 
anomalies  of  quantity  and  quality  of  the  sebaceous 
and  sudatory  secretion,  together  with  comedo, 
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milium  seu  grutuin,  and  molluscum  contiigiosum. 
Tlie  exsiulata  are  acute  and  chronic,  the  former 
being  contagious  and  non-contagious.  The  acute 
contagious  exsudata  are,  morbilli,  scarlatina,  vari- 
ola, and  vaccinia  ;  the  acute  non-contagious,  ery- 
themata  polyraorpha,  roseola,  urticaria,  dermatitis 
including  erysipelas,  furunculus,  anthrax,  and 
farcinoraa;  and  phlj'ct£enosen,  for  example,  herpes, 
miliaria,  sudamina,  and  pemphigus  acutus.  The 
chronic  exsudata  comprehend  the  squamous,  pruri- 
ginous,  acneform,  pustulous,  and  pemphigous  affec- 
tions. Htemorrliagim  is  devoted  to  purpura. 
Hypertrophice  embraces  excessive  production  of  the 
epidermis,  pigment,  corium,  follicles,  and  appen 
dages;  Atrophies,  diminished  production  of  the 
same  structures.  Neophismata  includes  abnormal 
growths  of  normal  structures,  for  example,  con 
dyloma,  molluscum  simplex,  acne  rosacea,  lupus, 
cicatrices,  cheloid,  callus,  fatty  tissue,  vascular  tis- 
sue, cholesteatomatous  substance,  osseous  tissue, 
and  melanotic  substance.  The  pseudo-plasmaia 
include  the  abnormal  tissues  of  cancer  and  tuber- 
cle. Ulceralio7ies  are  idiopathic  and  symptomatic; 
Neuroses,  hyperaesthesia,  anassthesia,  and  dermato- 
spasmus  ;  while  the  ParasiticcB  are  divided  into 
two  groups,  dermatophyta,  comprehending  favus, 
alopecia,  and  sycosis  ;  and  dermatozoa,  pediculi, 
acarus  folliculorum,  and  sarcoptes  hominis. 

Having  in  view  the  wants  of  the  practitioner  as 
well  as  those  of  the  student,  we  have  thought  it 
desirable  to  make  another  effort  in  the  direction  of 
a  natural  classification.  We  have  taken  as  our 
groundwork  the  clinical  history  of  cutaneous  dis- 
eases, and  selected  as  our  governing  idea  the  most 
striking  features  of  the  individual  diseases,  whether 
in  their  nature,  pathological,  etiological,  or  physio 
logical  ;  and  upon  this  plan,  we  have  collected  all 
the  known  diseases  of  the  skin  into  tiveniy  two 
groups  of  morbid  affections,  as  follows  : — 1,  ecze- 
matous  ;  2,  erythematous  ;  3,  bullous  ;  4,  furun- 
cular  ;  5,  nervous  ;  6,  vascular  ;  7,  hsemic;  8,  de 
velopmental  and  nutritive  ;  9,  hypertrophic  and 
atrophic  ;  10,  alphous  ;  11,  strumous  ;  12,  car- 
cinomatous ;  13,  zymotic;  14,  syphilitic;  15, 
leprous  ;  16,  pigmentary  ;  17,  phytodermic  ;  18, 
ungual  ;  19,  hair-system  ;  20,  sebiparous  system  ; 
21,  sudoriparous  system;  and  22,  traumatic. 

Investigated  with  attention,  it  will  be  found 
that  these  twenty-two  groups  may  be  naturally 
reduced  to  the  eight  following  heads,  namely  :  dis- 
eases of,  1,  the  general  structure  of  the  derma  ;  2, 
special  structure  of  the  derma  ;  3,  development, 
nutrition,  and  growth  ;  4,  diathesis  ;  5,  blood- 
poison  ;  6,  epidermis  ;  7,  follicular  apparatus  ; 
and  8,  injury.  Thus,  under  the  head  o(  dis- 
eases of  the  general  structure  of  the  derma,  may  be 
ranged  the  first  four  groups  :  eczematous,  erythe- 
matous, bullous,  and  furuncuiar.  Under  the 
head  of  diseases  of  the  special  structure  of  the 
derma,  including  nerves,  vessels,  and  the  contents 
of  the  vessels,  we  should  place  :  nervous,  vascular 
and  htemic  affections  ;  the  head  of  development, 
nutrition,  and  growth,  embraces  the  two  groups, 
developmental  and  nutritive,  and  hypertrophic  and 
atrophic  affections  ;  the  diseases  of  diathesis  include 
the  three  groups,  alphous,  strumous,  and  carci- 
nomatous ;  the  diseases  of  blood-poisoning,  also 
three  groups,  namely,  zymotic,  syphilitic,  and 
leprous  ;  then  follow,  as  diseases  of  the  epider- 
mis: pigmentary,  phytodermic  and  ungual  affec- 
tions ;  diseases  of  the  follicles  of  the  skin,  the 


three  groups  comprising  the  hair  system,  sebi- 
parous system,  and  sudoriparous  system  ;  and 
eighthly  and  lastly,  diseases  induced  by  injury  or 
traumatic  affections. 

In  the  first  group,  namely,  eczematous  affections, 
the  individual  diseases  are :   eczema,  psoriasis, 
pityriasis,  lichen,  strophulus,   impetigo,  scabies, 
and  gutta  rosacea.    In  the  second  group,  erytlie- 
matoiis  affections,  are  comprised  :  erythema,  ery- 
sipelas, urticaria,  and  roseola.    The  third  group, 
bullous  affections,  consists  of  herpes,  miliaria,  and 
pemphigus.     The  fourth,  furuncuiar  affections, 
contains,  ecthyma,  furunculus,  hordeolum,  anthrax, 
pustula  maligna,  and  pustula  aleppensis.  The  fifth, 
nervous  affections,  is  devoted  to  hyperaesthesia, 
anaesthesia,  pruritus,  and  prm-igo.  The  sixth  group, 
vascular  affections,  includes  nsevus,  and  hypertro- 
phia  venarum.    The  seventh  group,  hcBmic  affec- 
tions, has  only  one  representative,  purpura.  The 
eighth  group,  developmental       nut ritivesSec\.\ons, 
consists  of  xeroderma,  ichthyosis,  sauriosis,  and 
cachexia   cutis.     The  ninth,   hypertrophic  and 
a<rop/«'c  affections,  contains,  naevus  hypertrophicus, 
ecphyma,  verruca,  clavus,  dermatolysis,  pachylosis, 
cheloides,  sclerosis,  boucnemia,  and  atrophia  cutis. 
In  the  tenth  group,  alplious   affections,  alphos 
stands  alone.    The  eleventh  group,  strumous  af- 
fections, is  devoted  to  scrofuloderma  and  lupus. 
The  twelfth  group,  carcinomatous  affections,  has 
a  solitary  member,  carcinoma  cutis.    The  thir- 
teenth group,  zymotic  affections,  includes  rubeola, 
scarlatina,  variola,  varicella,  vaccinia,  equinia,  and 
frambnesia.    The  fourteenth  group,  syphilitic  affec- 
tions, is  devoted  to  syphiloderma.    The  fifteenth, 
leprous  affections,  to  elephantiasis  Grsecorum,  and 
morphoea.    The  sixteenth  group,  pigmentary  affec- 
tions, contains  melanopathia,  xanthopathia,  len- 
tigo, chloasma,  cyanopathia  and  leucopathia.  The 
seventeenth  group, phytodermic  affections,  embraces 
the  nosophyta,  or  plant-parasitic  diseases.  The 
eighteenth  group,  ungual  affections,  contains  the 
diseases  of  nutrition  of  the  nails  and  onychia. 
The  nineteenth  group,  affections  of  the  hair-system, 
exhibits  a  goodly  list,  namely,  hirsuties,  alopecia, 
calvities,  canities,  fragilitas  crinium,  tinea,  morbi 
sebacei,  favus,  kerion,  and  sycosis.    The  twentieth 
group,  sebiparous  affections,  is  also  large,  for  ex- 
ample: hypertrophy  epidermic  and  epithelial,  car- 
cmoma  folliculi,  stearrhoea,asteatode8,  allosteatodes, 
comedones,  tumores  sebipari,  tumores  encystici| 
tubercula  sebacea,  and  acne.    The  twenty-first 
group,  sudoriparous  affections,  includes  idrosis,  ani- 
drosis,  osmidrosis,  chroinidrosis,  and  hsemidrosis. 
And  the  twenty-second  group,  traumatic  affections^ 
contains  animal  parasitic  diseases,  combustio  and 
gelatio. 

lu  this  order  we  proceed  to  delineate  the  sepa- 
rate affections  which  constitute  the  great  body 
of  cutaneous  diseases,  beginning  with  eczema  as 
at  once  the  most  common  of  diseases  of  the  skin 
and  as  representing  typically  the  first  of  our  family 
groups. 

1.  EczKMATous  Affkctions. — Eczema  is  the 
type  of  the  vcsiculai  of  WiUnn,  the  vesicles 
being  minute,  generally  confluent,  arising  on  a 
more  or  less  inflamed  and  swollen  base,  covering 
a  greater  or  less  extent  of  surface,  from  a  mere 
local  patch  to  an  entire  limb,  and  giving  issue, 
when  broken,  to  a  copious  exudation  of  viscous 
and  colourless  lymph,  which  dries  up  into  a 
brownish-yellow  and  uneven  scab.  But,  accord- 
r  r  2 
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ing  to  the  natural  system,  eczema  is  an  inflam- 
mation of  the  skin,  accompanied  with  alteration 
of  structure  and  derangement  of  function,  its  cha- 
racteristic signs  being  redness,  itchiness,  interstitiiil 
and  sometimes  subcutaneous  thiclcening,  exudation, 
papulation,  vesiculation,  and  desquamation.  Hence 
arises  a  division  of  eczema  into  varieties  represent- 
ing its  pathological  forms,  for  example  :  e.  ery- 
thematosum,  papulosum,  vesiculosum,  ichorosum, 
pustulosum,  squamosum,  and  certain  irregular 
forms,  namely,  fissum,  sclerosum,  verrucosum,  oede- 
matosum,  mucosum,  bullosum,  and  neurosum  ; 
and  a  further  division  into  varieties  of  distribu- 
tion and  locality,  the  former  being  :  e.  universale, 
figuratum,  diffusum,  nummulare,  and  marginatum  ; 
and  the  local  varieties  :  e.  capitis,  faciei,  aurium, 
axillarum,  maraillarum,  umbilicale,  inguinum,  pu- 
dendi,  articulorum,  manuum,  pedum,  &c. 

Eczema  erythematosum  is  distinguished  by  red- 
ness, thickening,  and  hardening  of  the  skin  from 
serous  infiltration  into  its  tissues,  itching,  and  suc- 
cessive desquamation  of  the  cuticle  in  laminae  or 
scales. 

Eczema  papulosum  represents  the  eruption  of 
papulas  resembling  those  of  lichen,  hence,  e.  lichen- 
osum,  in  association  with  the  other  signs  of  eczema. 

Eczema  vesiculosum  is  the  type  of  the  eczema  of 
Willan,  an  eruption  of  small,  semiglobular  vesicles, 
without  much  redness,  but  generally  associated 
with  oedema.  When  occurring  in  exposed  parts  of 
the  skin,  and  excited  by  the  stimulus  of  the  sun's 
raj's,  it  constitutes  e.  solare. 

Eczema  ichorosum  especially  distinguishes  the 
exudative  phenomenon  of  the  disease ;  exudation 
of  a  viscous  lymph,  often  in  great  abundance,  being 
its  characteristic  feature ;  this  form  is  the  e.  rubrum 
of  Willan,  the  e.  madidans  of  Hebra. 

Eczema  pustulosum  marks  the  complication  of 
eczema  with  a  pustular  eruption,  having  the  cha- 
racters of  impetigo,  hence  the  term  introduced  by 
Willan,  e.  impetiginodes. 

Eczema  squamosum  is  a  later  form  or  stage  of 
eczema,  in  which  the  redness,  the  thickening,  and 
the  induration  of  the  skin  remain,  with  a  more  or 
less  extensive  desquamation  of  the  cuticle. 

The  irregular  forms  represent  certain  of  the  phe- 
nomena of  eczema  when  they  occur  alone,  or  in  an 
exaggerated  degree;  thus  the  dry,  indurated  corium 
is  apt  to  crack  into  chaps  and  rhagades,  e.  fissum ; 
or,  its  induration  and  density  may  be  so  great  as 
to  suggest  the  term  sclerosum ;  occasionally,  chronic 
eczema  presents  the  appearance  of  wai-ts,  and  may 
be  only  distinguishable  from  morbid  papillary 
growths  by  its  previous  history  and  intense  itch- 
ing, e.  verrucosum ;  sometimes  the  eruption  is  ac- 
companied with  considerable  effusion  into  the 
subcutaneous  areolar  tissue,  e.  oadematosum. ;  some- 
times it  is  remarkable  for  a  muco-purulent  discharge, 
with  little  further  lesion  of  the  skin,  e.  mucosum  ; 
such  a  discharge  is  apt  to  be  formed  between  folds 
of  the  skin  in  infiints  and  fat  persons,  and  is  termed 
intertrigo.  Again,  eczema  occasionally  produces 
bulla  in  place  of  vesicles,  e.bultosum;  and  is  some- 
times remarkable  for  its  association  with  neuralgia 
of  the  cutaneous  nerves,  e.  neurosum. 

In  manner  of  distribution  on  the  surface  of  the 
skin  eczema  may  be  general  (e.  universale),  or  dis- 
persed in  circumscribed  patches  (o.  figuratum);  it 
may  be  variously  spread  out  upon  the  body  or 
limbs  (e.  diffusum),  or  concentrated  in  small  discs 
BUggestive  of  coin  (e.  nummulare);  or,  it  may  pre- 
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sent  a  centrifugal  form  (e.  marginatum),  and  sub- 
side in  the  centre,  while  it  retains  all  its  activity 
at  the  extreme  border.  Its  local  forms  bring  to 
our  knowledge  the  fact  of  its  selection  by  prefer- 
ence of  certain  regions,  and  its  greater  intensitj'  in 
some  parts  of  the  body  than  in  others;  for  example, 
it  is  common  in  the  flexures  of  the  joints,  and  be- 
tween folds  of  the  skin;  behind  and  on  the  ears; 
in  the  hollows  of  the  umbilicus,  axilla;,  and  puden- 
dum; on  the  face,  the  head,  the  legs,  and  forearms, 
the  hands,  and  the  fingers.  Eczema  also  presents 
some  peculiarities  in  its  attack  on  infants  and 
children  (e.  infantile);  it  is  more  frequently  uni- 
versal than  in  the  adult;  it  is  apt  to  exude  to  a 
greater  degree,  the  exudation  being  more  frequently 
puriform;  and,  it  gives  rise  to  more  extensive,  more 
varied,  and  thicker  crusts;  hence  the  crusta  lactea 
of  the  face  and  head,  the  eczema  larvale,  or  por- 
rigo  larvalis  of  Willan,  which  covers  the  features 
like  a  mask,  and  the  yellow  and  honey-like  crust 
produced  by  a  purulent  discharge,  and  termed 
melitagra. 

Psoriasis  is  a  term  applicable  to  the  most 
chronic  stage  of  eczema  (the  psora  of  the  Greeks); 
when  exudation  has  ceased,  but  admits  of  being 
revived  by  friction  or  scratching,  and  when  the  skin 
is  thickened,  condensed,  hard,  and  itch3',and  throws 
off  a  copious  exfoliation  of  small  scales;  this  latter 
character  has  been  the  means  of  confounding  psori- 
asis with  the  lepra  vulgaris  of  Willan,  or,  more 
correctly,  alphos. 

Pityhiasis  is  also,  in  some  instances,  an  ex- 
hausted eczema,  and  sometimes  a  chronic  erythema; 
there  is  less  thickening  of  the  skin  than  in  psori- 
asis, and  sometimes  an  absence  of  thickening;  but 
there  is  always  a  considerable  amount  of  itching, 
and  the  production  of  an  abundance  of  extremely 
fine  scales,  which  have  been  compared  to  iriTvpov, 
or  bran,  and  have  been  termed  furfures.  An  ex- 
hausted eczema  squamosum  of  the  scalp  is,  by 
common  consent,  termed  pityriasis.  Willan  and 
Bateman  distinguish  four  varieties,  namely,  p.  ca- 
pitis, p.  rubra,  p.  versicolor,  and  p.  nigra.  Pitj-- 
riasis  capitis  is  the  typical  form  of  the  disease; 
p.  rubra  is  a  chronic  eczema;  p.  versicolor  is  the 
phytosis  versicolor  ;  and  p.  nigra  a  variety  of 
doubtful  existence.  By  Hebra,  the  term  pity- 
riasis rubra  has  been  applied  to  a  rare  and  verj' 
remarkable  disease,  in  which  the  cuticle  exfoliates 
in  flakes  from  the  whole  surface  of  the  body,  the 
dermn  beneath  presenting  a  vermilion  or  bright 
crimson  colour — a  state  of  universal  dermatitis  with 
cuticular  exfoliation. 

LicHBN  is  an  eruption  of  pimples  and  the  type  o( 
the  "  papulfe  "  of  Willan.  The  pimples  are  the 
mouths  of  the  follicles  of  the  skin  elevated  by  con- 
gestion and  infiltration;  they  are  hard  and  solid, 
are  accompanied  by  more  or  less  erythematous 
redness,  by  heat,  and  by  a  prickling  and  tingling 
itching  more  or  less  severe.  The  eruption  ter- 
minates in  furfuraceous  desquamation.  The  chief 
varieties  of  lichen  are ; — L.  simplex,  dispersus, 
circumscriptus,  strophulosus,  urticatus,  tropicus, and 
planus;  certain  secondary  varieties  being  L.  pil- 
aris, lividus,  circinatus  and  gyr.stus.  L.  simplex 
may  be  developed  in  patches  of  some  extent,  of 
irregular  figure,  or  distributed  more  or  less  exten- 
sively over  the 'surface;  the  pimples  are  brightly 
red;  but,  in  elderly  persons,  and  when  developed 
on  the  lower  extremities,  they  are  sometimes  pur- 
plish (1.  lividus);  and  sometimes  their  perforation 
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by  a  hair  is  a  prominent  feature  of  their  appearance 
(I.  pilaris).  When  developed  under  the  influence 
of  the  sun's  rays,  as  on  the  back  of  the  hands,  the 
eruption  is  termed  I.  Solaris.  L.  dispersus,  is  a 
scattered  form  of  the  eruption,  the  papulae  being 
pale  in  colour,  isolated,  and  remarkable  for  their 
pruritic  tendencies,  hence,  1.  pruriginosus;  this 
variety  of  the  eruption  corresponds  with  the  prurigo 
mitis  of  Willan.  L.  circwnseripiits  indicates 
the  development  of  the  eruption  in  circular  patches, 
the  whole  surface  of  the  area  being  occupied  by 
pimples.  L.  strop/mloszis,  the  strophulus  of  Willan, 
is  a  papular  eruption  common  to  infants ;  the  pim- 
ples are  larger  and  softer  than  those  of  common 
lichen,  and  they  present  several  degrees  of  redness, 
some  being  paler  than  the  surrounding  skin.  The 
eruption  is  popularly  known  as  the  gum-rash  or 
tooth-rash,  and  its  varieties  are  as  follows  : — S. 
interlinctus  consists  of  clusters  of  pimples,  developed 
on  patches  of  diffused  redness  and  distributed  on 
various  parts  of  the  body.  S.conferhis  indicates  a 
confluence  of  patches,  giving  rise  to  a  more  severe 
form  of  local  inflammation  of  the  skin.  S.  volaticus 
is  a  transient  and  less  severe  form  of  eruption. 
The  pimples  of  S.  albidns  are  paler  than  the  sur- 
rounding skin;  and  those  of  S.  candidus,  smooth  and 
shining.  L.  urticatus  is  an  eruption  of  large  solitary 
pimples  attended  with  considerable  itching  and 
commonly  met  with  in  children.  The  angry  na- 
ture of  the  pimples,  the  rapidity  of  their  course, 
their  successive  eruption,  the  intense  pruritus,  and 
the  frequent  evidence  of  muscular  spasm,  have  sug- 
gested a  comparison  with  urticaria,  L.  tropicus, 
or  prickly  heat,  is  the  itching  eruption  induced  by 
the  high  temperature  of  hot  climates.  L.  planus 
is  a  papular  eruption  remarkable  for  the  large  size, 
flatness  and  glassy  smoothness  of  the  pimples,  with- 
out much  pruritus;  it  is  described  by  Hebra  under 
the  name  of  lichen  ruber,  and  presents  two  forms, 
an  isolated  and  a  confluent  form;  the  latter  throws 
off  an  abundance  of  small  scales,  and  very  closely 
resembles  eczema  squamosum  in  its  dry  or  psoriasic 
stage.  L.  pilaris  is  a  crop  of  papulaj  arising  from 
the  hair  follicles,  each  pimple  being  traversed  by 
a  hair.  L.  lividus  differs  from  lichen  simplex 
only  in  the  venous  colour  of  the  pimples,  and  is 
commonly  met  with  on  the  lower  limbs.  L.  cir- 
cinalus  represents  the  circular  and  annulate  form 
of  the  eruption;  it  may  occur  as  a  single  line  of 
pimples  or  as  a  band  of  moderate  breadth;  the 
ring  may  be  solitary  (1.  circinatus  solitarius)  and 
stationary;  or  the  eruption  may  consist  of  numerous 
rings  which  spread  rapidly  by  their  circumference 
and  become  confusedly  intermingled  (1.  circinatus 
serpiginosus).  Sometimes  the  annulate  character 
is  lost  and  a  ridge  of  red  pimples  ia  all  that  re- 
mains (1.  marginatus);  or,  several  such  ridges  trace 
out  serpentine  lines  (1.  gyratus).  Under  the  name 
of  L.  ayrius,  Willan  describes  an  eruption  which 
presents  the  highest  degree  of  severity  that  lichen 
can  assume;  it  is  a  local  affection,  the  pimples  are 
aggregated  into  circular  clusters  of  greater  or  less 
(xtent,  they  give  rise  to  intense  prickling  and 
itching,  there  is  a  copious  exudation  of  an  ichorous 
lymph,  and  the  surface  is  broken  up  into  fissures 
and  excoriations  (lichen  eczematosus).  It  is  lichen 
agriiis,  developed  on  the  back  of  the  hands,  the 
wrists,  and  flexure  of  the  arms,  that  has  received 
the  names  of  bricklayer's,  grocer's,  baker's  and 
washerwoman's  itch.  The  presence  of  discharge 
carries  lichen  agrius  within  the  region  of  eczema 
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or  psora;  while,  in  its  thickened,  dry,  and  squam- 
ous stage,  it  ia  psoriasis. 

Impetigo  is  an  eruption  of  minute  superficial 
pustules  on  a  patch  of  inflamed  skin,  and  its  va- 
rieties are  two  in  number,  I.  figurata  and  sparsa.  /. 
figurata  is  distinguished  by  the  grouping  of  the 
pustules  in  clusters,  while  in  /.  sparsa  they  are 
dispersed  separately  and  more  or  less  extensively 
over  the  surface  of  the  body.  Sometimes  the 
patches  of  I.  figurata  enlarge  by  the  circumference, 
while  the  skin  returns  to  its  healthy  state  in  the 
middle,  forming  rings  of  pustules;  at  other  times 
the  eruption  pours  out  an  excessive  quantity  of 
purulent  discharge  which  hardens  into  a  crust  of 
remarkable  thickness,  /.  scahida.  Occasionally  im- 
petigo is  accompanied  with  considerable  redness 
and  inflammation  of  the  skin,  I.  erythematica. 
Impetigo  also  presents  peculiar  features  when  it 
appears  upon  the  head,  /.  capitis.  It  is  the  puru- 
lent secretion  of  impetigo  that  gives  to  one  form 
of  eczema  its  title  to  the  name,  eczema  impeti- 
ginodes;  and  impetigo  is  combined  with  eczema  in 
the  production  of  melitagra  and  crusta  lactea  or 
porrigo  larvalis.  Impetigo  may,  very  properly,  be 
regarded  as  a  pustular  eczema  ;  or,  as  an  eczema 
occurring  in  a  pyogenic  constitution. 

GuTTA  ROSACEA,  the  rosy  drop,  is  an  eruption 
of  the  face  occurring  at  the  mid-period  of  life, 
and  consisting  of  erythematous  blotches,  papulae, 
pustuls  and  tubercles;  hence  the  distinction  of  g.  r. 
erythematosa,  punctata,  papulosa,  pustulosa,  and 
tuberculosa.  It  is  commonly  associated  with  the 
eczematous  diathesis,  and  is  accompanied  with 
more  or  less  infiltration  of  the  skin;  its  papular 
form  and  its  development  on  the  face  have  led  to 
its  consideration  as  an  acne  under  the  name  of  acne 
rosacea;  but  a  more  correct  pathplogy  distinguishes 
between  the  papules  of  acne  arising  from  torpid 
function  of  the  hair  follicles  and  a  simple  disorder 
ol  nutrition,  and  the  inflammatory  congestion  of 
gutta  rosacea. 

Scabies  was  once  held  to  be  the  type  of  all 
affections  of  the  skin  accompanied  with  pruritus. 
Pruritus,  says  Riolanus,  "est  scabendi  desiderium," 
or  rather, "  est  lancinatio  cutis — quod  scabendi  cu- 
piditatem  inducit ; — inde  scabies,"  But  pruritus 
being  a  symptom  common  to  most  diseases  of  the 
skin,  it  became  necessary  to  define  scabies  more 
exactly.  Willan  includes  it  in  his  order  PustulfE, 
because  pustules  are  occasionally  found  united  with 
the  eruption;  but  the  greater  number  of  authors 
regard  it  as  a  vesicular  eruption.  The  vesicles  are 
small  and  acuminated,  and  contain  a  colourless  or 
opaline  lymph;  they  are  chiefly  found  between  the 
fingers  and  in  the  flexures  of  the  wrists;  while  a 
crop  of  lichenous  pimples  is  dispersed  more  or  less 
abundantly  over  the  limbs  and  trunk  of  the  bodj-. 
In  fact,  the  dry  papuIiE  of  lichen,  the  moist  vesicles  of 
eczema,  and,  sometimes,  pustules,  are  intermingled 
in  this  disease,  and  are  associated  with  excoriations 
made  by  the  nails  in  the  act  of  scratching.  But 
there  is  one  other  character  which  especially  dis- 
tinguishes scabies,  namely,  a  minute  animal,  the 
acanis  scabiei,  which  burrows  in  the  cuticle,  chiefly 
of  the  hand?,  but  also  in  other  parts  of  the  body,  as 
the  feet  and  podex  of  infants;  and  the  axillaa,  the 
penis,  the  podex,  and  the  mamma;  of  adults.  In 
true  scabies,  the  acarus  is  the  sole  cause  of 
tlio  eruption;  and  if  it  be  destroyed  by  the  fric- 
tion of  sulphur  into  the  affected  parts,  the  erup- 
tion, dispersed  over  the  rest  of  the  body,  cen3C% 
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more  or  less  quickly.  On  the  other  hand,  it  not 
nnfrequently  happens  that  the  eruption  continues 
on  the  bodj-,  maintained  by  nervous  irritation  and 
perpetuated  by  habit  even  when  the  acarus  is  de- 
stroyed, and  takes  on  the  semblance  of  lichen; 
this  latter  must  be  regarded  as  a  secondary  erup- 
tion. The  peculiiirities  already  noted  will  explain 
the  terms,  dry  itch,  lymphatic  itch,  and  pustular 
itch. 

2.  Erythematous  Affections. —  Erythema 
or  inflammatory  blush  is  a  superficial  inflam- 
mation, accompanied  with  little  or  no  swelling 
of  the  skin,  occurring  in  patches  of  variable  ex- 
tent; more  or  less  diffused  or  circumscribed,  and 
often  terminating  in  desquamation  of  tiie  cuticle; 
it  may  present  itself  as  an  acute  or  chronic  affec- 
tion, and  in  one  or  other  of  the  seven  following 
forms,  which  represent  its  chief  varieties  : — E. 
fugax,  lasve,  intertrigo,  circinatum,  marginatum, 
tuberculatum  and  nodosum.  Ji!.  fiigaon  is  an  erup- 
tion of  one  or  more  red  patches  on  any  part  of  the 
skin,  hut  more  commonly  on  the  face  and  neck  than 
elsewhere;  the  patches  or  blotches  are  produced 
under  the  stimulus  of  mental  emotion  or  meals; 
they  last  for  a  few  hours  and  then  disappear. 
Sometimes  the  rash  is  remarkable  for  sudden 
swelling  of  the  skin,  e.  tumescens;  and  to  the  same 
category  belongs  the  transient  hypersemia  of  vica- 
rious menstruation,  e.  meiistruale.  E.  lave  seu 
cedematosum  is  the  hypereemia  which  accompanies 
cedematous  distension  of  the  lower  extremities. 
£J.  intertrigo  is  the  inflammatory  redness  which  re- 
sults from  chafing  the  skin  as  by  friction  from  pres- 
sure, and  from  the  contact  of  irritant  substances 
(e.  ab  acribus);  it  is  met  with  in  the  plaits  and 
folds  of  the  skin  of  infants  and  fat  persons,  as  also 
at  the  apertures  t)f  the  body.  The  hyperasmia 
following  a  blow,  is  termed  e.  ab  ictu;  that  occa- 
sioned by  riding  on  horseback  is  e.  in  equitantibus; 
and  that  which  results  from  the  pressure  of  the 
weight  of  the  body  in  bed-ridden  persons  is  the 
e.  a  decubitu,  or,  e.  paratrimrna;  a  scorch  by  the 
fire  is  e.  ab  igne;  and  the  hyperaemia  following  ex- 
posure to  cold,  e.  ab  gelu.  When  intertrigo  is 
attended  with  a  mucopurulent  discharge  it  must 
be  regarded  as  an  eczema  mucosum.  JS.  circinatuin 
consists  of  circular  patches,  which,  enlarging  by  the 
circumference  and  fading  in  the  centre  form  rings 
of  various  dimensions.  E.  marginatum  is  an  ery- 
thematous streak,  with  an  abrupt  border,  represent- 
ing a  segment  of  one  of  the  larger  rings  of  E.  cir- 
cinatum; the  rest  of  the  ring  having  disappeared. 
E.  tuberculatum  is  a  raised  form  of  erythema  oc- 
curring in  spots  varying  in  size  from  a  papula  of 
lichen,  e.  papulatum,  to  a  diameter  of  half  an  inch  or 
niore;  they  are  developed  for  the  most  part  around 
'the  joints,  are  attended  with  tingling  and  itching 
on  their  eruption,  are  tender  to  the  touch,  and  leave 
behind  them  the  purple  and  yellow  stains  of  a 
bruise  at  their  decline.  E.  nodosum  is  a  more  pro- 
minent and  deeper  seated  form  of  the  disorder;  it 
is  generally  oval  in  figure,  situated  on  the  lower 
limbs,  occurs  in  small  number,  and  is  not  unfre- 
quently  solitary.  It  is  tender  to  the  touch,  and  at 
its  decline  leaves  behind  it  the  stain  of  a  bruise, 
hence  a  name  given  to  it  by  llebra,  dermatitis 
contusiformis. 

Erysipelas  is  a  diffused  inflammation  of  the 
skin  and  subcutaneous  cellular  tissue,  attended 
with  more  or  less  swelling,  peculiarly  disposed  to 
change  its  place  and  spread,  and  often  accompanied 
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with  vesications  contiiining  serum.  It  presents 
two  principal  varieties,  E.  simplex,  which  is  su- 
perficial ;  and  E.  phhgmonodes,  which  burrows  in 
the  deeper  textures,  and  is  attended  with  suppu- 
ration, and  sometimes  with  gangrene,  E.  gangre- 
nosum. The  varieties  of  E.  simplex  are  as  fol- 
lows:— E.  erraticum;  metastaticum;  miliare;  phlyc- 
tenodes  and  oedematodes.  E.  erraticum  and  E. 
metastaticum  illustrate  two  of  the  special  charac- 
ters of  erysipelas,  namely  its  erratic  and  its  metas- 
tatic properties.  E,  miliare  and  E.  phlyclenodes 
indicate  the  tendency  to  the  production  of  vesicles, 
miliare,  of  small  size;  and  phlyctenodes  (E.  bul- 
losum)  large  vesicles  or  blisters.  E.  cedematosum 
is  a  form  accompanied  with  an  cedematous  state  of 
the  integument. 

Urticaria  or  nettlerash,  is  an  eruption  distin- 
guished by  extreme  itching  and  tingling,  which 
have  gained  for  it  its  name,  by  its  occurrence  in 
patches  and  rarely  affecting  the  entire  body,  by 
the  suddenness  of  its  attack  and  departure,  and  by 
the  development  of  itchy  elevations  termed  wheals, 
which  are  one  while  pale  and  round  like  small 
tubercles,  and  another  while  resemble  the  stripes 
left  on  the  skin  by  the  lashes  of  a  whip,  and  are 
variously  curved.  The  wheals  are  thrown  up  on 
a  ground  of  inflamed  skin,  and  sometimes  the 
eruption  is  accompanied  by  derangement  of  the 
digestive  organs.  Urticaria  may  be  acute  or 
chronic;  two  varieties,  namely,  U.  febrilis  and 
conferta  belonging  to  the  former;  and  U.  evanida, 
perstans,  subcutanea  and  tuberosa  to  the  latter. 
U.  febrilis  indicates  the  association  of  febrile  symp- 
toms with  the  eruption;  and  under  this  head  is  to 
be  considered  Urticaria  ab  ingestis,  of  which  the 
symptoms  are  occasionally  severe.  U.  conferta  is 
distinguished  by  the  confluence  of  its  wheals;  U. 
evanida  by  its  evanescence,  coming  out  wherever 
the  skin  is  touched  in  the  lightest  possible  manner, 
and  disappearing  in  a  short  time  completely.  U. 
Persians  indicates  an  opposite  quality  of  the  dis- 
order to  the  evanescent  form,  in  a  word,  a  persistent 
eruption.  In  U.  subcuta^iea,  the  spasm  of  the 
muscular  structure  of  the  skin  takes  place  in  the 
deeper  strata  of  the  coriura,  and  the  tingling  paia 
and  often  the  swelling  is  felt  beneath  the  skin; 
while  in  U.  tuberosa  the  wheals  are  large  and  pro- 
minent, and  have  the  character  of  tubercles. 

Roseola,  or  rose  rash,  is  a  patchy  and  punctated 
erythema,  distributed  more  or  less  fully  over  the 
whole  body.  The  tint  of  the  eruption  is  crimson 
or  roseate,  and  its  distribution  occurs  in  small 
clusters  resembling  those  of  measles,  hence  its  s)'- 
nonym,/a;se  measles.  It  is  sometimes  accompa- 
nied with  febrile  symptoms  of  the  slighter  kind, 
and  by  a  crimson  suftusion  of  the  fauces.  The 
varieties  of  roseola  are  : — R.  infantilis,  astiva, 
autumnalis,  annulata,  and  punctata;  to  which  may 
be  added,  R.  variolosa,  vaccina,  miliaris,  rheunia- 
tica,  arthritica,  cholerica,  and  roseola  febris  conti- 
nuae.  R.  infantilis  is  not  nnfrequently  mistaken 
for  measles,  which  it  very  closely  resembles;  but 
is  milder  in  all  its  symptoms.  R.  Wstiva  &nA  R. 
autumnalis  indicate  the  tendency  of  the  eruption  to 
occur  during  the  hot  montiis  of  summer  and  au- 
tumn; the  former  more  frequently  among  adults, 
tiio  latter  in  ciiildren.  In  R.  annulala  the  patches 
spread  by  the  circumference,  while  they  fadeni  the 
centre  and  assume  the  figure  of  broad  rnigs.  R, 
punctata  is  developed  in  spots  which  occupy  the 
mouths  of  the  follicles  of  the  skin;  and  are  apt  a 
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their  close  to  nssume  the  appearance  of  petecliije. 
The  remaining  varieties  of  roseola  are,  those  which 
accompany  inoculated  variola,  vaccination,  and  <ire 
sometimes  found  associated  with  rheiimaiisni,  gout, 
cholera,  and  continued  fever,  i?.  miliaris  is  a 
vesicular  roseola,  observed  by  Bateman  in  the 
latter  stages  of  continued  fever,  both  typhus  and 
typhoid. 

3.  Bullous  Affections. — Herpes  is  an  erup- 
tion of  globular  vesicles,  of  large  size  as  compared 
with  those  of  eczema,  but  small  when  compared  with 
the  bulliB  of  pemphigus,  developed  on  a  circum- 
scribed patch  of  inflamed  skin.  The  vesicles  are 
at  first  transparent,  and  have  a  pink  hue;  by 
degrees  they  become  opalescent,  then  yellow  and 
brownish,  and,  at  the  end  of  six  or  eight  days,  ter- 
minate in  hard,  black  scabs,  which  are  firmly 
embedded  in  the  skin.  They  are  often  accompanied 
with  a  burning  and  pungent  itching,  sometimes 
with  stinging  pains,  and  sometimes  with  intense 
neuralgia,  which  may  precede  the  eniption  or  con- 
tinue for  weeks  or  months  after  the  cutaneous 
affection  has  subsided.  The  varieties  of  herpes 
are: — H.  zoster,  phlyctenodes,  circinatus,  and  iris; 
besides  which  there  are  several  local  forms,  for 
example,  H.  labialis,  nasalis,  palpebralis,  auricula- 
ris,  piseputialis,  and  pudendalis.  H.  zoster,  or 
shingles,  occurs  in  patches  which  commonly  form  a 
half  girdle  around  the  trunk  of  the  body,  following 
the  course  of  an  intercostal  nerve;  sometimes  they 
are  developed  on  one  side  of  the  head  or  neck. 
On  the  limbs  they  take  a  longitudinal  direction, 
also  following  the  course  of  the  superficial  nerves. 
H.  phlyctenodes  may  be  developed  on  any  part  of 
the  body,  either  as  a  single  patch  or  as  a  cluster  of 
patches;  the  local  varieties  belong  to  the  phlycte- 
noid  group.  //.  circinatus  assumes  the  annular 
form,  the  vesicles  forming  rings  of  various  dimen- 
sions. //.  iris  is  also  an  annulate  variety  of 
herpes, and  the  rings  mark  their  course  by  different 
shades  of  colour  as  they  gradually  creep  outwards 
from  a  central  vesicle  ;  hence  tlieir  designation, 
iris.  We  have  counted  as  many  as  nine  different 
tints  of  colour  in  tracing  the  successive  rings  of 
herpes  iris  from  the  central  vesicle  to  the  extreme 
circumference  of  the  patch.  Herpes  iris  is  a  rare 
affection,  and  is  more  frequently  met  with  on  the 
back  of  the  hands  than  elsewhere. 

Miliaria  is  an  eruption  of  small  vesicles,  of 
larger  dimensions  than  those  of  eczema,  but  smaller 
than  the  vesicles  of  herpes,  and  isolated  in  their 
distribution.  They  are  unaccompanied  by  inflam- 
mation or  redness,  and  are  developed  under  the 
influence  of  the  confined  heat  of  clothing  and 
excessive  perspiration  ;  hence  they  are  termed 
stidamina.  In  their  early  stage,  the  fluid  of  the 
vesicles  is  transparent,  and  the  vesicles  themselves 
have  a  pinkish  luie  (M.  rubra);  at  a  later  period 
the  fluid  is  opalescent  (]VI.  alba).  Miliaria  is  a 
trivial  affection,  and  a  not  infrequent  accompani- 
ment of  the  clinical  and  puerperal  state  and  of 
continued  fever. 

Pemphigus  is  an  eruption  of  large  vesicles, 
blisters,  or  bulla:;  which  vary  in  size,  from  that  of 
a  split  pea  to  a  hen's  egg  or  an  orange;  they  are 
developed  singly,  or  in  clusters,  and  they  rise  from 
a  patch  of  erythematous  skin,  scarcely  larger  than 
the  base  of  the  bulla;  their  contents  are  at  first 
colourless  and  transparent,  and  subsequently  opa- 
lescent; they  arise  suddenly,  in  the  course  of  a 
few  hours,  and,  if  broken,  are  apt  to  become 
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painful  excoriations.  The  varieties  of  pemphigus 
are  : — P.  acutus,  chronicus,  and  gangranosus,  to- 
gether with  several  unimportant  sub-varieties.  P. 
acutus  occurs  for  the  most  part  in  the  form  of  clus- 
ters, and  is  chiefly  mot  with  in  young  persons  and 
children;  a  mild  form  of  the  eruption  has  received 
the  name  of  Pompliolyx  Jienigmis;  and  another 
form,  remarkable  for  the  production  of  a  blister  of 
very  large  size,  Pompliolyx  solitarius.  P.  chronicus 
is  chronic,  both  in  reference  to  its  development  and 
constitutional  symptoms;  it  is  the  pompholyx  diu- 
tinus  of  Willan.  P.  gangrcBnosus  consists  of  bullas 
which  are  purplish  or  livid  in  appearance,  and  are 
filled  with  a  sanguinolent  fluid.  They  terminate 
in  sloughing  sores,  and  appear  to  correspond  with 
the  epinyctis  of  Celsus. 

4.  FURUNCULAR  AFFECTIONS.  ECTHYMA  is 

an  eruption  of  pustules  distinguished  by  their  large 
size  and  hard  and  inflamed  base.  They  are  never 
clustered  like  the  pustules  of  impetigo,  but  are 
scattered  irregularly  over  the  surface  of  the  body, 
like  boils,  and  <ire  often  intermingled  with  the 
latter.  The  varieties  of  ecthyma  present  the  acute 
and  chronic  type;  the  former  including  E.  vulgare 
and  gangrenosum,  the  latter  E.  infantile  and 
cachecticura.  JE.  vulgare  is  the  more  frequent  and 
sthenic  form  of  the  eruption.  JS.  gangrcBuosum,  is 
a  rare  variety  described  by  Hardy,  and  corre- 
sponding apparently  with  the  mpia  escharotica  of 
authors.  E.  infantile  is  the  ecthyma  of  weakly 
and  ill-nourished  children  ;  and  E.  cacheeticum, 
that  of  persons  of  debilitated  and  cachectic  consti- 
tution. The  purplish  and  livid  hues  of  a  mild 
form  of  the  latter  have  gained  for  it  the  name  of 
E.luridum.  Furunculus,  common  hoi];  hordeolum, 
or  stye,  a  small  boil  occurring  at  the  edge  of  the 
eyelids;  and  anthrax  or  carbuncle  are  the  typical 
members  of  the  group,  and  will  be  described 
under  their  respective  heads.  Pustula  maligna  is 
a  large  pustule,  solitary  in  its  distribution,  gene- 
rally occurring  on  the  face  or  hands,  associated 
with  erysipelas  and  gangrene,  and  sometimes 
epidemic.  Pustula  Aleppensis,  or  Aleppo  boil,  is  a 
chronic  furuncular  pustule,  followed  by  a  chronic 
ulcer,  endemic  in  the  East,  lasting  commonly  for  a 
period  of  twelve  months  or  more,  and  leaving 
behind  it  a  permanent  and  disfiguring  scar. 

5.  Nervous  Affections  are  indicated  by 
morbid  alteration  in  the  sensibility  of  the  skin;  for 
example,  heightened  sensibility  or  HypercBsthesia, 
diminished  sensibility  or  Anaslhesia,  Pniritus,  and 
Prurigo,  Pruritus  results  from  a  morbid  state  of 
the  cutaneous  nerves,  and  is  independent  of  any 
disease  in  the  skin  itself.  Examples  of  this  affec- 
tion are,  general  pruritus  and  certain  local  varieties, 
for  instance,  pruritus  ani,  scroti,  pra;putii,  urethrie, 
and  pudendi.  Prurigo  is  more  deeply  seated,  and 
more  inveterate  than  pruritus,  and  is  distinguished 
by  intense  and  often  unbearable  irritation,  the 
latter  consisting  of  itching,  tingling,  creeping, 
tickling,  burning,  piercing,  &c.  It  presents  two 
varieties,  P.  vulgaris  and  P.  senilis,  tlie  former 
occurring  at  every  period  of  life,  the  latter,  and 
most  inveterate,  in  old  age. 

6.  Vascular  Affections  include  the  various 
forms  of  alteration  of  structure  of  the  vessels  of  the 
skin  which  give  rise  to  vascular  najvus,  and  vari- 
cosity of  the  minute  cutaneous  veins,  or  hyper- 
trophia  venarum. 

7.  IJ^MODYScRAsic  Affections  are  represented 
by  Purpura,  or  scorbutic  eruption,  an  affection  of 
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the  skin,  distinguished  by  the  presence  of  purple 
spots  consequent  on  the  effusion  of  blood  into  the 
cutaneous  tissues.  The  spots  are  of  four  kinds  :— 
Sligmala^  which  are  mere  points  or  specks  ;  Pele- 
cMce,  small  round  spots  very  much  resembling  a 
flea-bite  ;  Vi/nces,  spots  Lirger  th;in  petechia;,  and 
irregular  in  form  ;  and  Ecchymoscs,  distinct  extra- 
vasations of  blood,  presenting  every  variety  of 
figure  and  dimension.  Purpura  is  always  asso- 
ciated with  diminished  vitiil  power,  and  the  san- 
guine effusion  must  be  regarded  as  being  due  to  a 
morbid  change  both  in  the  blood  and  in  the 
capillary  vessels.  The  varieties  of  purpura  are 
four  in  number,  namely : — P.  simplex,  hcemor- 
rhngicii,  urticans,  and  senilis.  In  P.  simplex  the 
spots  are  stigmata,  petechias,  and  vibices.  Tliey 
are  chiefly  distributed  upon  the  limbs,  and  are 
accompanied  by  constituti(nial  symptoms  of  a  mild 
kind.  In  P.  hcemorrhagica  the  symptoms  are 
more  severe  and  the  disease  is  more  serious. 
Besides  stigmata,  petechise,  and  vibices,  there  are 
also  ecchvnioses  of  considerable  extent  ;  and  the 
mucous  membrane  is  affected  similarly  with  the 
skin  ;  the  gums  are  spongy  and  bleed,  and  there 
not  unlrequently  occur  haiuiorrhages  of  consider- 
able extent  fnmi  the  mucous  membrane.  This  is 
the  form  of  purpura  which  has  been  denominated 
porphyra  7uiii/ica,  and  includes  both  land  and  sea 
scurvy.  P.  urticans  indicates  the  association  of 
tubercular  wheals,  like  those  of  urticaria  with 
snnple  purpura.  These  elevations  are  sometimes, 
but  not  always,  accompanied  with  severe  tingling 
and  itching.  When  they  subside,  they  leave 
behind  them  brownish  yellow  stains  like  tiiose  of 
a  bruise.  Occasionally,  we  have  seen  the  spas- 
modic contraction  and  condensation  of  tissues 
■which  give  rise  to  these  tubercles  extend  deeply 
into  a  limb,  and  involve  the  muscles  as  well  as 
the  superjacent  stratum  of  soft  parts.  P.  senilis 
is  a  very  harmless  form  of  the  complaint,  occurring 
in  elderly  persons,  and  chiefly  on  the  forearms: 
the  general  health  is  undisturbed. 

8.  Developmentai,  and  Nutritive  Af- 
fections.— Xeroderma  is  a  dry  state  of  the 
skin,  which^it  the  same  time  is  thin,  wrinkled, 
ill-nourished  and  rough;  the  roughness  being 
in  part  due  to  altered  formation  of  epidermis, 
constituting  xeroderma  ichthyoides  or  ichthyosis; 
and  partly  to  the  concretion  on  the  surface  of 
altered  sebaceous  matter,  xeroderma  saurioides  or 
sauriosis. 

Ichthyosis  is  a  congenital  malformation  and 
malnutritinn  of  the  skin,  accompanied  with  a  dry 
and  morbid  state  of  the  epidermis  and  defective 
junction  of  tJie  £ebi paribus  and  sudoriparous  glands. 
The  skin  is  far  the  most  part  thin,  inelastic,  and 
wajiting  in  subcutaneous  and  adipose  tissue;  and 
its  poj-es  AM  ioiided  with  epitlielial  exuviae.  The 
epidermis  is  dry;  in  some  parts,  as  on  th«  face, 
beiug  roughened  by  the  free  edges  of  e.xfoliating 
cuticle;  in  others,  as  in  the  flexures  of  joints,  pul- 
verulent and  mealy;  in  a  third  situation,  as  on  the 
convexities  of  j.oiiits,  presenting  prominent  horuj- 
scales;  and  in  u  fourth,  as  in  tlie  internodial region 
of  the  limbs,  broken  up  by  a  reticulation  of  rough 
lines  (I.  reticulata)  into  smooth  and  glossy  arete 
{I.  nilida),  wliich  have  been  compared  to  the 
scales  of  a  fish,  or  serpents  (I.  sei  peutina). 

Sauriosis  is  a  xeroderma  associated  with  the 
accumulation  of  selxiceous  substance  on  the  surface 


like  those  of  a  saurian  reptile,  and  another  that  of 
spines;  hence  a  division  of  sauriosis  into  two  va- 
rieties, S.  squamosa,  and  S.  spinosa,  the  latter 
being  the  so-called  porcupine  disease.  Cacolrophia 
cutis,  is  a  state  of  defective  nutrition  of  the  skin, 
commonly  of  the  face,  occurring  at  all  periods  of 
life,  and  marked  by  thinness  and  discoloration  of 
integument. 

9.  HyPERTROPHIC  AND  ATROPHIC  AFFEC- 
TIONS.— NcBVus  hyperlrophicus  or  common  tegu- 
mentary  mole,  is  a  simple  enlargement  of  the 
skin,  from  superabundant  growth  and  deterio- 
rated texture  of  its  tissues  ;  it  is  sometimes 
smooth  and  without  alteration  of  colour,  A^.  H. 
vulgaris;  sometimes  more  or  less  deeply  coloured 
with  pigment,  A^.  //.  jiigmenlosus;  and  sometimes 
tufted  with  hair,  N.H.pilosus.  Ecphyma,  signifying 
a  growth  or  excrescence  of  the  skin,  is  a  cenus  iu- 
cludiug  several  varieties,  the  principal  of  which  are: 
E.  mollusciforme  or  molluscum  simplex,  a  simple 
hypertrophy  with  degeneration  of  the  fibrous  tissue 
of  the  skin,  constituting  prominent  and  sometimes 
pendulous  tumors  of  various  size;  E.  acrocluirdon,  a 
small  pedunculated  wart  or  pouch  of  the  skin, 
consisting  of  degenerated  fibrous  tissue  ;  E. 
verruca,  or  wart,  of  which  there  are  several 
varieties  ;  E.  clavus,  or  corn,  also  with  its  varieties; 
and  E.  papillosum,  a  warty  state  of  the  skin 
induced  by  hypertrophy  of  the  papillee  cutis. 
Dermatolysis  or  looseiiing  of  the  skin,  is  a  state  of 
hypertrophy  of  the  integument  with  relaxation  of 
the  subcutaneous  areolar  tissue,  and  giving  rise  to 
duplications  and  folds,  of  which  some  remarkable 
examples  are  narrated  by  Alibert.  Pachylosis  is  a 
thickened  state  of  the  skin.  Cheloides  is  an  elevated 
thickening  of  the  skin,  commencing  in  one  or  more 
tubercles  which  are  hard  and  prominent  and 
gradually  become  blended  until  they  attain  a 
considerable  size.  They  are  very  slow  in  their 
progress,  never  ulcerate,  and  sometimes  subside  and 
disappear.  There  are  two  varieties  of  Cheloides, 
namely,  C.  vera  and  spuria.  C.  vera  arises  from 
the  sound  skin  without  any  cause  of  local  irrita- 
tion; its  common  seat  is  over  the  sterimm,  where 
it  forms  a  flattened  mass  raised  above  and  over- 
lapping the  adjacent  skin  and  fixed  into  it  around 
the  circumference  by  hard  tubercles  which  resem- 
ble roots  (C.  radiciformis )  implanted  deeply  in  the 
integument.  On  the  shoulders  and  limbs,  two 
tubercles  not  unfrequently  unite  in  their  growth 
and  form  a  prominent  cylinder  (C.  cvlindracea)  or 
an  oblong  prominence,  nodulated  at  one  or  both 
ends,  and  resembling  a  dumb-bell,  C.  clavata, 
Cheloides  spuria  is  a  hard  tubercular  prominence, 
generally  elongated  in  shape,  developed  ou  the 
setit  of  a  cicatrix  and  consisting  of  an  hj-per- 
trophous  growth  of  the  hbrous  tissue  of  the  corium, 
consequeut  on  ulceration,  and  not  unfrequently 
following  a  burn  ;  hence  a  very  appropriate  di- 
vision of  cheloides  into  idiojiathic  and  traumatic. 
Sclerosis  is  a  term  for  hardening  and  coudeusatioii 
of  the  skill  ;  the  hardening  in  some  instances 
approaching  the  densitj-  of  curtilage.  Boucuemia 
is  a  state  of  hypertrophy  of  ihe  integument,  in- 
cluding the  subcutaneous  areolar  tissue,  and 
chiefly  affecting  the  leg  ;  it  is  the  disease  termed 
by  the  Arabs,  dal  lil,  or  the  eleph.ant  leg,  hence 
its  synonym,  elephantiasis  Arabum;  while  another 
svnonym  is  derived  from  its  prevalence  in  Barba- 
does,  namely  the  Barbadoes  leg,  and  in  general  in 


J>f  the  skin,  one  while  assuming  the  form  of  scales  j  tropical  countries,  boucnemin  tropic-i  ;  a  similar 
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pathological  condition  is  occasionally  met  with  in 
the  scrotuu).  Atrophia  cutis  occurs  in  two  princi- 
pal forms,  either  as  white  and  pearly  lines  whicli 
resemble  cicatrices,  atrophia  linearis  ;  or  as  an 
atrophj'  of  greater  extent,  affecting  in  some  in- 
stances the  integument  of  the  entire  body. 

10.  Alphous  Affections. — Alphos,  the  lepra 
of  Willan,  and  psoriasis  of  most  continental  authors, 
consists  of  fiat  and  slightly  elevated  red  patches, 
usually  of  a  circular  figure,  and  covered  with  a 
thin  laminated  crust  of  white  and  morbid  cuticle. 
The  crust  may  be  thin  or  thick  according  to  the 
duration  or  activity  of  the  eruption,  but  is  com- 
monly so  thiclc  as  to  conceal  the  redness  and 
elevation  of  the'  patch,  and  become  the  most 
conspicuous  character  of  the  affection.  The  disease 
begins  by  small  red  papules  and  tubercles,  which 
are  soon  surmounted  with  thin  scales;  the  tubercles 
then  increase  by  their  circumference  while  they 
subside  in  the  centre,  and  the  thin  scale  is 
gradually  converted  into  a  white  and  lamellated 
silvery  crust.  At  a  later  period  the  centre  of  the 
patch  recovers  the  healthy  appearance  of  the  sound 
skin,  while  the  margiu  spreads  and  the  patch  is 
converted  into  a  ring  ;  and,  ultimately,  the  peri- 
piieral  growth  ceases,  the  prominent  margin  sub-, 
sides,  and  the  skin  is  restored  to  health.  These 
changes  occupy  many  months  and  often  years,  and 
the  disease  may  be  perpetuated  for  a  lifetime  by 
the  outbreak  of  fresh  patciies  as  their  predecessors 
fade  and  decline.  Alphos  selects  the  outer  side  of 
a  limb  and  especially  the  convexity  of  joints,  as  of 
the  elbows  and  knees,  and  is  remarkable  for  its 
sj-mmetry  of  distribution.  On  the  elbows  and 
knees  it  is  never  absent,  and  it  assumes  in  those 
regions  the  diffused  form,  while  the  eruption  is 
discrete  over  the  rest  of  the  body;  not  unfre- 
quently  it  exists  in  these  situations  when  no  vestige 
of  the  disease  is  to  be  discovered  elsewhere. 
Sometimes,  in  severe  attacks,  the  patches  present 
cracks  and  fissures  from  which  an  oozing  of  blood 
takes  place.  The  varieties  of  Alphos  are: — A. 
guttatus  vel  alphoides,  circinatus  vel  vulgaris, 
difi'ijsus,  and  inveteratus;  to  which  may  he  added, 
in  deference  to  Willan,  A.  nigricans  and  syphi- 
liticus, and  as  local  sub-varieties,  A.  capitis  and 
unguium.  A.  guttatus  vel  alphoides  has  received 
its  dduble  name  on  account  of  the  small  size  of  its 
tubercles,  resembling  drops  of  water  dispersed 
upon  the  skin,  and  their  whiteness,  due  to  the 
thin  scales  by  which  they  are  covered.  A,  circi- 
natus vel  vulgaris  is  the  common  variety  of  the 
eruption,  the  patches  are  circular,  and  vary  in 
size  from  the  diameter  of  a  fourpenny  piece  to  a 
crown  piece  or  more.  (P.  nummularis,  Devergie.) 
They  increase  by  their  circumference  while  the 
centre  subsides  and  in  the  progress  of  growth  are 
converted  into  rings,  wliich  are  subsequently 
broken  and  ultimately  disperse.  A.  diffasus  is  a 
confluent  form  of  the  eruption  in  whicli  a  number 
of  prill. ary  tubercles  are  collected  into  a  group, 
and  become  covered  individually  and  collectively 
with  a  thin  and  interrupted  crust.  In  both  the 
preceding  varieties  the  patch  which  forms  upon 
the  elbows  and  knees  is  of  this  kind;  while  the 
patches  on  the  rest  of  the  body  are  larger  than 
those  of  A.  vulgaris  but  vary  considerably  in 
extent.  A.  inveteratus  is  a  diffused  form  of  con- 
siderable breadth, often  embracing  the  whole  of  the 
internodial  portion  or  even  the  entire  limb.  The 
crust  is  thick  and  white,  and  forms  a  kind  of  case 


to  the  afl'ected  extremity.  A.  nigricans  scarcely 
deserves  notice  as  a  variety  ;  its  peculiarity 
depending  on  a  blueish  and  livid  appearance 
of  the  patch,  resulting  from  a  languid  and 
debilitated  state  of  constitution.  A.  syphiliticus 
is  a  tubercular  eruption,  resembling  alphos 
rather  tlian  possessing  its  specific  characters. 
A.  capitis  illustrates  one  of  the  habitats  of 
alphos,  the  hairy  scalp,  where  it  is  generally 
extremely  obstinate.  It  extends  just  beyond  the 
limit  of  the  hair  all  over  the  head,  and  is  covered 
with  thin  and  broken  scales.  A.  unguium  :  when 
alphos  is  extensive  in  its  eruption  over  the  body, 
it  not  unfrequently  attacks  the  matrix  of  the 
nails;  grey  spots  are  developed  under  the  nail, 
the  nail  covering  the  spot  becomes  yellowish  like 
horn,  and  at  a  later  period  the  nails  are  rough  and 
deformed,  more  or  less  loosened,  and  ultimately 
fall.  Sometimes  A.  unguium  is  met  with  without 
any  eruption  on  the  rest  of  the  body. 

11.  Strumous  Affections.  —  Scrofulo- 
derma is  the  proper  designation  of  certain  small 
indolent  tubercles  of  a  purplish  hue,  developed  in  a 
strumous  constitution  and  terminating  in  chronic 
abscess;  the  abscess  opens  at  one  or  more  points, 
and  is  indisposed  to  heal,  often  becoming  sinuous 
and  permanent;  also,  of  certain  chronic  and  in- 
dolent ulcers  equally  of  strumous  origin,  some- 
times existing  alone  and  sometimes  in  connection 
with  scrofulous  tubercles.  A  scrofulous  inflam- 
mation of  the  matrix  of  the  nail  terminating  in 
thickening  of  the  end  of  the  finger  and  ulceration 
at  the  root  and  along  the  lateral  wall  is  termed 
scrofuloderma  unguale.  Lupus  is  a  soft  red 
tubercle  of  scrofulous  origin,  developed  in  the 
skin,  commonly  on  the  nose  or  face,  causing  a 
total  disorganisation  of  the  cutaneous  tissues,  and 
terminating  by  absorption  or  ulceration.  When 
the  tubercles  subside,  they  leave  behind  them 
deep  pits  or  permanent  cicatrices.  The  varieties 
of  lupus  are : — L.  erythematosus,  non  exedens 
and  exedens.  L.  erythematosus  is  a  circumscribed 
erythema  of  the  skin  of  small  extent,  and  com- 
monly developed  on  the  nose,  cheeks,  ears,  and 
scalp.  It  presents  nothing  of  a  tubercular  charac- 
ter excepting,  in  rare  instances,  a  slightly  raised 
margin  of  a  deep  red  hue,  and  is  allied  with  lupus 
only  by  its  permanence  and  destructive  nature. 
The  area  of  the  patch  is  dry  and  horny  and  some- 
what depressed  from  thinness  and  atrophy  of  the 
affected  skin;  and  the  sebiferous  pores  are  dis- 
tended with  dry  epithelial  exuvite.  When  it 
attacks  the  scalp  it  destro^'s  the  hair  and  gives 
rise  to  an  incurable  form"  of  area.  L.  non  exe- 
dens consists  of  one  or  more  tubercles  which  are  but 
slightly  elevated,  of  a  yellowish  red  hue,  soft  and 
transparent,  and  resembling  a  drop  of  jelly  effused 
into  the  substance  of  tlie  skin.  They  are  com- 
monly developed  on  the  cheek  and  nose  and  furni 
a  patch  which  increases  slowly  by  its  circumfer- 
ence, while  the  central  tubercles  subside  without 
ulceration;  rarely,  the  tubercles  ulcerate  super- 
licially  and  become  covered  with  thin  scales.  The 
disease  seldom  gets  well  spontaneously,  but  com- 
monly lasts  for  a  lifetime;  and  the  skin  over 
which  it  has  passed  presei.'is  a  rem.irkable  cica- 
trix. When  the  disease  affei:ts  the  nose,  it  occa- 
sions absorption  of  the  edges  of  the  ala»;  and 
sharpens  the  outline  of  the  organ  by  rendering 
the  form  of  the  cartilages  conspicuous.  When  it 
approaches  the  eyelids,  it  draws  them  down  some- 
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times  unequally  and  exposes  more  of  the  eyeball 
than  natural;  and  when  it  reaches  the  lips  it  draws 
them  apart  and  brings  the  teeth  into  view;  induc- 
ing considerable  deformity  of  the  features.  L. 
exedens  presents  itself  as  a  single  dull  red  tu- 
bercle developed  on  the  nose.  The  tubercle  be- 
comes inflamed,  suppurates  in  the  centre  and 
forms  a  scab;  under  this  scab  a  small  but  deep 
ulceration  takes  place;  another  scab  is  formed  of 
larger  dimensions,  and  so  the  disease  moves  on 
slowly  for  years,  without  making  much  perceptible 
progress.  At  other  times  the  ulceration  is  more 
rapid,  the  nose  loses  shape;  first,  one  ala  is  de- 
troyed  or  perchance  the  tip  of  the  organ,  then  the 
other  ala  or  a  part  of  the  columna,  and  in  this 
manner  the  nose  is  entirely  destroyed.  Occasion- 
allj'  the  ulceration  is  rapid  and  warrants  the  ap- 
pellation which  has  been  bestowed  on  this  variety, 
namely,  lupus  vorax. 

12.  Carcinomatous  Affections. — Carcino- 
ma cutis  usually  makes  its  beginning  as  an  epithe- 
lioma of  the  follicle  of  one  of  the  sebaceous  glands, 
and  forms  a  small  hard  transparent  tubercle,  be- 
coming by  degrees  an  indolent  ulcer  bounded  by 
a  prominent  margin  and  gradually  spreading  into 
the  surrounding  skin.  It  is  limited  to  the  skin  ; 
rarely  affecting  the  neighbouring  lymphatic  glands, 
and  only  in  its  latter  stages  attacking  the  deeper 
seated  textures. 

13.  Zymotic  Affections  are  the  exanthe- 
matous  fevers,  originating  in  a  special  organic 
poison,  communicable  by  contagion,  and  develop- 
ing certain  phenomena  on  the  skin.  They  are  : 
rubeola,  scarlatina,  varicda,  varicella,  vaccinia, 
equinia,  and  possibly  framboesia. 

14.  Syphilitic  Affections. — Syphiloder- 
MATA  or  syphilitic  eruptions,  in  their  evolution 
on  the  skin,  follow  the  tj'pe  of  cutaneous  eruptions 
in  general  and  are  presented  to  the  eye  in  five 
principal  forms  : — namely,  erythematous,  papulous, 
tuberculous,  pustulous  and  ulcerous,  to  which  may 
be  added  alopecia  and  onychia.  S.  erytliematosum 
occurs  either  as  an  erythema  or  roseola  ;  S.  fajm- 
losum,as'a  lichen;  S.  tuberculosum,  as  tubercles 
of  various  magnitude  and  number,  which  run  their 
course  as  tubercles  or  pass  into  ulceration;  S.  pus- 
tii/osum,  which  is  represented  by  ecthyma  and 
rupia  ;  and  S.  ulcerosmn  which  begins  in  the  tu- 
bercular form  and  passes  into  the  state  of  ulcera- 
tion ;  one  while  sinking  deeply  into  the  skin, 
another  while  creeping  along  its  surface  in  a 
semicircle  ;  or,  as  a  phagedsena,  destroying  every- 
thing in  its  course.  Syphilitic  eruptions  are 
characterised  by  a  dull  tint  of  redness,  which  is 
Commonly  denominated  "copper-coloured;"  by  the 
absence  of  pruritus  which  exists  in  nearly  every 
other  variety  of  eruption  ;  by  swelling  of  lym- 
phatic glands  in  the  regions  chiefly  affected,  and 
by  the  presence  of  other  symptoms  denoting  sy- 
philis, for  example,  sore  throat,  neuralgia,  and 
periosteal  pains. 

15.  Leprous  Affections.— Elephantiasis 
or  elephantiasis  Grtecoruni  is  the  leprosy  of  the 
middle  ages  ;  a  disease,  happilj\  lost  in  Britain, 
but  still  active  in  Norway,  Svveden,  the  north 
of  Russia,  on  the  coasts  and  islands  of  the  W est 
Indies  and  Indian  Ocean,  and  generally  on  the 
coasts  of  hot  climates.  It  presents  two  varieties, 
E.  tuberculosa  and  anaBSthetica,  which  are  founded 
on  tlic  two  most  striking  symptoms  of  the  com- 
plaint, namely,  tubercles  and  insensibility  of  the 
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skin.  The  tubDrcles  of  elephantiasis  begin  as 
erythematous  spots,  which  subsequently  increase 
to  tlie  size  of  tubercles  ;  the  tubercles  are  brown 
or  bronzed  in  colour,  and  are  commonly  developed 
along  the  line  of  the  eyebrows,  on  the  forehead 
and  cheeks,  along  the  ala;  of  the  nose,  along  the 
lips,  and  upon  the  ears.  Loss  of  sensation  com- 
mences in  the  hands  and  feet,  and  gradually  ex- 
tends to  other  parts  of  the  body,  in  the  anajsthetic 
variety  to  the  whole  body.  The  tubercles  are  apt 
to  pass  into  a  state  of  ulceration  which  lasts  for  a 
time  and  then  heals  ;  and  in  anaesthetic  leprosy 
the  ulceration  extends  into  the  joints  (E.  nodosa) 
and  the  bones  of  the  extremities  are  not  unfre- 
quently  denuded  and  expelled  through  the  ulcer- 
ated openings.  Morph^ea,  nigra  and  alba,  are 
the  vitiligo  melas  and  leuce  of  Celsus  :  the  melas 
and  the  leuce  of  the  Greeks  ;  both  occur  as  symp- 
toms of  elephantiasis  Grsecorum  ;  and  morpliaea 
alba  is  not  uncommon  in  Britain,  where,  as  a  na- 
tive disease,  elephantiasis  is  unknown. 

16.  Pigmentary  Affections.  —  Dyscliro- 
maioderinala,  or  discolorations  of  the  skin  from 
changes  of  pigment,  are  referrible  to  three  heads, 
augmentation,  diminution,  and  morbid  alteration. 
Augmentation  of  pigment  produces  a  dark  state  of 
the  skin,  variously  designated  melanopathia,  me- 
lasma, and  nigredo  cutis,  and  gives  the  dusky  hue 
to  pigmentary  moles  or  spili.  Dimhiution  of  pig- 
ment, orachroma,is  seen  in  leucopathia,  leucasraus, 
alphosis,  or  albinismus,  and  is  either  general,  as 
in  the  albino,  or  partial,  and  occurs  in  patches  of 
various  size  and  extent.  Morbid  alteration  of 
pigment,  or  dyschroma,  is  shown  in  the  develop, 
ment  of  hues  differing  from  the  natural  type  of 
colouration  of  the  skin,  the  chief  alterations  of 
colour  being  black,  white,  yellow,  blue,  or  com- 
pounds of  black  and  yellow,  giving  rise  to  various 
tints  of  brown  and  green.  The  principal  varieties 
of  these  affections  are — ephelis,  or  sunburn;  len- 
tigo, or  freckles;  a  black  discoloration,  or  melasma; 
and  a  blue  discoloration,  described  by  Billard 
d'Angers  under  the  name  of  cyanopathia  cutanea. 

17.  Phytodermic  Affections,  or  dermato- 
phyta,  are  diseases  involving  the  structure  of  the 
rete  mucosum  and  epidermis,  and  possessing  the 
character  in  common  of  developing  a  morbid  tissue 
resembling  a  fungous  plant  or  mucedo  ;  hence 
another  appellation  for  these  affections,  namely, 
nosophyta.  The  phytiform  tissue  has  received  the 
names  of  microsporon,  trichophyton,  and  achorion, 
and  the  diseases  with  which  it  is  identified,  and 
of  which  it  is  the  especial  pathognomonic  sign, 
are  favus,  tinea,  sj'cosis,  and  phytosis  versicolor. 
All  these  diseases  are  affections  of  the  hair-follicles 
and  hairs,  hence  their  fuller  consideration  will  be 
found  in  the  group  of  "  Affections  of  the  hair 
system." 

18.  Ungual  Affections. — Affections  of  the 
nails  and  nail-follicles  include  morbid  aberrations  of 
the  cuticular  margin  of  the  nail-follicle;  of  the  struc- 
ture of  the  nails  as  respects  development,  growth, 
colour,  and  texture;  and  inflanmiation,  suppuration, 
and  ulceration  of  the  matrix  and  adjacent  soft 
parts.  Growth  of  the  cuticular  margin  of  the 
follicle  forwards  with  the  nail  is  termed  pterygium 

while  the  shredding  of  this  portion  of 
rise  to  agnails,  and  eversion  of  the 
to  expose  to  view  the  nail- 
Abnormal  development's 


ungitis. 
cuticle  gives 
cuticular  edge  so  as 
follicle,  ficus  unguis 


rccoijnised  in  conjcnilal  absence  of  the  nail;  in  fall 
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of  the  nail,  alopecia  ungualis ;  in  faulty  shape,  as 
in  the  excessively  arched  and  hooked  nail,  unijuis 
tuluncus ;  in  supenmmerary  nails  ;  and  in  abnormal 
-iiuation,  as  on  tiie  cicatrix  of  the  stump  of  an 
amputated  finger  or  limb.  Abnormal  growth  of 
the  nails  is  illustrated  in  extreme  tardiness  of 
increase,  so  that  they  seem  to  be  stationary;  and 
in  excessive  length,  as  frequently  occurs  in  bed- 
ridden and  neglected  persons.  Discoloration  of 
naila  takes  place  in  some  diseases  affecting  the 
matrix  of  the  nails,  as  alplios;  then  there  are  the 
dark  spots  of  ecchymosis,  and  the  small  white 
spots,  termed  flores  unguium.  Abnormal  texture 
may  present  itself  as  an  increase  or  diminution  of 
the  natural  thickness  of  the  nail ;  as  an  alteration 
of  density,  being  either  too  soft,  or  hard  and 
brittle;  or  as  an  unnatural  roughness,  degeneratio 
unguium.  The  roughness  of  the  nail  sometimes 
exiiibits  a  fibrous  condition  of  the  organ,  and 
sometimes  it  is  hollowed  on  the  surface  as  though 
it  were  worm-eaten.  Inflammation  of  the  matrix 
of  the  nail,  resulting  in  suppuration  and  ulceration, 
constitutes  onychia. 

19.  Affections  op  the  Hair-System. — 
Affections  of  the  hair  and  hair-follicles  compre- 
hend an  extensive  group  of  disorders,  some  of 
which  are  referrible  to  congenital  causes,  some  to 
altered  nutrition,  and  others  to  inflammation. 
They  constitute  the  genus  Trichosis  of  Mason 
Good,  more  properly  Trichonosis,  and  admit  of 
arrangement  into  three  groups: — 1.  Disorders  of 
the  hair ;  2.  Simple  inflammation  of  the  hair- 
follicles;  and  3.  Specific  inflammation  of  the  fol- 
licles. 

1.  7%e  disorders  of  the  hair  present  us  with 
the  phenomena  of  augmented  formation,  dimin- 
ished formation,  abnormal  direction,  and  alteration 
of  colour. 

2.  Simple  inflammation  of  the  hair-follicles  and 
its  consequences  is  represented  by  deficient  and 
altered  secretion,  morbus  pilaris,  erythematous 
inflammation,  and  suppurative  inflammation. 

3.  Specific  hiflammation  of  the  hair-follicles  in- 
cludes a  group  of  diseases  which  are  remarkable 
for  a  peculiar  state  of  alteration  of  the  epithelium 
of  the  follicles,  the  hairs  and  the  surrounding 
epidermis.  We  have  designated  this  alteration  a 
"  granular  degeneration  "  of  the  epidermic  tissues 
and  hair.  Others  have  described  the  pathological 
alteration  as  a  fungus  plant  which  they  deem  para- 
sitic, and  in  compliance  with  this  idea  have 
termed  these  diseases  collectively,  parasitic  affec- 
tions, associating  them  with  the  group  of  diseases 
which  take  their  origin  in  the  presence  of  animal 
parasites.  The  parasitic  nature  of  these  diseases 
is  not,  as  yet,  conclusively  settled;  much  evidence 
is  wanting  to  prove  that  they  originate  in  a  plant, 
the  seeds  of  which,  falling  on  the  skin,  take  root 
and  germinate,  and  thus  act  tlie  part  of  an  exter- 
nal cause.  We  have  therefore  thought  it  well  to 
unite  them  under  a  title  suggestive  of  their 
vegetable  resemblances,  namely,  Phytodermata, 
and  to  place  them  as  a  group  in  the  midst  of 
diseases  which  like  themselves  are  developed  in 
the  liair-foUicles,  the  hair,  and  the  adjacent  epi- 
dermis and  skin.  The  diseases  belonging  to  this 
group  are  five  in  number,  namely  : — Favus,  tinea 
tonsurans,  sycosis  or  mentagra,  alopecia  areata,  and 
phytosis  versicolor.  The  French  authors  include 
three  out  of  the  number  under  the  generic  name 
df  Tinea,  for  example,  tinea  favosa,  tonsurans,  and 
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decalvans.  Wilian  calls  them  porrlgo  lupinosa, 
furfurans,  and  decalvans,  and  they  might  all  be 
designated  by  the  common  term  triclionosis,  as 
follows  : — Trichonosis  favosa,  tonsurans,  maxilla- 
ris,  decalvans,  and  versicolor.  It  is  far  from  un- 
likely that  trichonosis  plica,  or  plica  polonica,  may 
belong  to  the  same  group,  but  our  knowledge  of 
this  disease  does  not  permit  us  to  say  so  with 
confidence. 

Disorders  of  the  Hair. — Aitgmented  for- 
mation may  be  a  simple  abundance  of  hair  in  a 
normal  situation,  hirsuties,  or  the  production  of 
hair  in  an  abnormal  situation,  as  on  pilous  nsevi, 
or  moles.  Diminished  formation  includes  simple 
thinning  of  the  hair,  defluvium  capillorura,  or  tri- 
chorrhoea,  extending  its  ravages  progressively  to 
the  baldness  of  advanced  age,  calvities ;  and 
Alopecia,  whether  congenital  or  accidental.  Con- 
genital alopecia  is  rare,  but  accidental  alopecia  by 
no  means  uncommon;  in  both  the  skin  presents  a 
state  of  paresis,  being  pale,  thin,  and  smooth. 
Abnormal  direction  of  hair  is  seen  in  an  affection 
of  the  eyelids,  trichiasis  ciliorum,  and  in  a  state  of 
clotting  or  felting  of  the  hair  arising  from  neglect, 
trichiasis  coacta.  Alteration  of  colour  manifests 
itself  in  three  principal  forms;  firstly,  as  a  change 
from  one  tint  to  another,  occurring  after  an  illness 
or  some  pathological  disturbance  of  the  economy, 
trichonosis  decolor;  secondly,  as  a  congenital 
blanching  of  a  part  or  the  whole  of  the  hair;  and, 
thirdly,  as  the  blanching  of  age,  canities  senilis. 

2.  Simple  inf/immation  of  the  hair  follicles  may 
be  made  manifest  either  as  a  deficient  or  altered 
secretion  of  the  follicles  and  their  appertaining 
sebiparous  glands;  a  chronic  or  erythematous  in- 
flammation; or  a  suppurative  inflammation,  the 
kerion  of  the  Greeks.  Deficient  and  altered  secre- 
tion produce  several  troublesome  affections  of  the 
scalp,  attended  with  irritation  of  the  skin  and 
concretion  of  altered  sebaceous  substance  around 
the  mouths  of  the  follicles.  One  form  of  this 
affection,  morbus  pilaris,  commonly  met  with  on 
the  limbs,  occasions  the  imprisonment  of  the  hair 
within  the  follicle,  a  small  film  of  hardened 
sebaceous  matter  collects  over  the  mouth  of  the 
pore,  and  the  growing  hair  forms  a  spiral  coil 
beneath  it,  producing  a  pimply  elevation.  Ery- 
thema  of  the  hair-follicles  is  accompanied  with 
heat  of  the  scalp,  dryness  and  scaliness  of  the 
skin,  more  or  less  itching,  and  gradual  fall  of  the 
hair.  Suppurative  infiammation  of  the  hair-fol- 
licles, the  kerion  of  the  Greeks,  is  a  disorder  of 
the  scalp,  commonly  occurring  in  j'oung  persons, 
and  giving  rise  to  scalled  head;  it  may  attack  a 
single  follicle  (achor),  or  a  group  of  follicles,  form- 
ing a  patch  of  small  size,  or  one  as  large  as  a  half- 
crown  piece.  The  inflamed  skin  is  tumid,  vividly 
red,  and  studded  over  with  yellow  pustules  (acho- 
res),  and  the  dilated  apertures  of  hiiir-tubes. 
The  suppuration  reaches  the  fundus  of  the  fol- 
licles, the  hair  is  uprooted,  and  in  a  short  lime  the 
patch  is  left  tender,  red,  and  bald — scalled  head. 
Not  unfreqnently  subcutaneous  abscess,  or  exuda- 
tion beneath  the  epicranium,  is  produced,  and  the 
occipital  and  mastoid  lymphatic  glands  become 
inflamed  and  enlarged. 

3.  Specific  infiammation  of  the  hairfollicles, — . 
The  group  of  diseases  included  under  this  head 
are  the  phytodermata,  the  so-called  vegetable  para- 
sitic alfections  of  the  skin.  They  are  five  in 
number,  namely: — Trichonosis  favosa,  or  favus; 
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trichonosis,  or  tinea  tonsurans  jtriclionosismaxillaris, 
or  mentagni;  trichonosis  decalvans,  or  alopecia  are- 
ata; and  trichonosis,  or  phj-tosis  versicolor;  to 
which  may  be  added,  as  possibly  belonging  to  the 
same  group,  trichonosis  plica,  or  plica  polonica. 

These  phytodermata  constitute  a  natural  group 
having  certain  sj'mptonis  in  common,  being  curable 
l)y  a  similar  treatment,  and,  according  to  the  sup- 
porters of  the  vegetable  theory  of  the  disease, 
obeying  the  same  exciting  cause.  Their  general 
symptoms  are — pruritus,  a  furfuraceous  condition 
of  the  epidermis,  a  certain  circularity  of  figure, 
and  disorganisation  of  the  hair,  which  commonly 
results  in  baldness,  either  from  breaking  of  the  hair 
or  expulsion  by  its  roots.  The  class  of  plants 
associated  with  these  diseases  are  the  mycodermata, 
a  group  of  microscopic  fungi,  belonging  to  the  class 
of  Arthrosporffi,  and  to  the  tribes  Torulacese  and 
Oidice  ;  they  are  the  trichophyton  tonsurans,  the 
parasite  of  trichonosis  tonsurans  and  maxillaris  ; 
the  microsporon  furfur,  or  epidermophyton 
(Bazin),  the  parasite  of  trichonosis  or  phytosis 
versicolor  ;  the  microsporon  Audouini,  a  doubtful 
form,  assigned  by  Bazin  to  trichonosis  decalvans  ; 
and  the  oidium  or  achorion  Schoenleinii,  the 
parasite  of  trichonosis  favosa.  The  dermatophyta 
are  very  simple  in  structure  consisting  of  nucleated 
granules  or  sporules  ;  of  dilated  tubes  containing 
sporules  termed  sporidia  ;  and  of  minute  filaments 
more  or  less  transparent  or  opaque,  divided  by 
septa  and  branched,  the  mycelium.  The  spores 
and  the  sporidia  are  the  reproductive  part  of  the 
mycoderma,  the  filaments  its  fully  developed  por- 
tion. TheTorulacese,  consisting  of  the  trichophyton 
and  the  microsporon,  are  the  simplest  in  structure, 
consisting  only  of  spores  or  sporules  and  myce- 
lium ;  the  Oidiaj  being  more  complex  and  com- 
prising sporidia  as  well  as  spores,  and  a  more 
phytiform  mycelium. 

Trichonosis  favosa  or  favus  is  a  specific  inflam- 
mation of  the  scalp,  manifesting  itself  at  the 
apertures  of  the  hair  tubes,  and  resulting  in  the 
production  of  a  peculiar  yellow  substance.  This 
yellow  substance  is  formed  beneath,  or  rather  in 
the  deepest  stratum  of  the  epidermis,  the  rete 
mucosum,  and  at  first,  is  a  mere  ring  surrounding 
the  mouth  of  the  follicle  :  by  degrees  it  enlarges  in 
circumference,  and  constitutes  a  circular  shallow 
cup  pierced  in  its  centre  by  the  hair,  which  it 
gradually  uproots;  a  number  of  these  cups  grouped 
together  suggest  the  idea  of  a  honeycomb,  hence 
the  term  "  favus.'"  When  the  crusts  of  favus  are 
examined  with  the  microscope  they  are  found  to 
be  composed  almost  entirely  of  the  spores,  sporidia 
and  mycelium  of  the  oidiimi  or  achorion  Schoen- 
leinii. The  varieties  of  favus  are  two  in  number, 
dispersus  and  confertus;  in  the  former  the  cups  are 
separate  (favus  isolatus,  urceolaris);  in  the  latter 
they  are  clustered  and  coherent  (favus  urceolaris 
coherens,  Bazin).  Bazin  describes  in  addition  to 
these,  favus  scutiformis  vel  nummularis,  dis- 
tinguished by  the  absence  of  cups  and  a  stratiform 
distribution  of  the  favous  matter  on  circular  patches 
of  diseased  skin,  and  favus  squarrosus,  a  form  dis- 
tinguished by  the  accumulation  of  the  favous 
niatter  in  small  masses,  which  congregate  around 
the  shafts  of  the  hairs.  Neither  of  tlicse  forms  is 
well  defined  or  sufficiently  distinct  for  separate 
consideration.  Favus  may  occur  on  the  body  and 
limbs  as  well  as  on  the  head,  and  it  then  puts  on 
the  dispersed  or  isolated  character. 


Tnchotiosis  tonsurans  or  comraon  ringwom  ig 
characterised  by  the  loss  of  hair  in  circular  patches, 
the  ground  of  the  patch  being  dry,  furfuraceous, 
and  papillated,  and  the  hair  either' broken  off  close 
to  the  head  as  though  eaten  off  by  the  moth  grub, 
hence  iitiea  iondens,  or  partly  broken  off  and 
partly  shrivelled  and  discoloured  and  matted  into 
thin  fasciculi,  which  lie  in  contact  with  the  patch. 
In  other  parts  of  the  head  the  hair  has  lost  both 
its  colour  and  texture,  and  has  been  aptly  com- 
pared to  tow.  The  change  in  the  hair  now 
described  belongs  to  the  second  period  of  the  • 
disease,  when  the  fungus  has  made  its  appearance 
on  the  surface,  in  the  form  of  white  films,  which 
enclose  the  broken  ends  of  the  hairs  as  in  a 
sheath,  and  white  and  pearly  wreaths  which  crop 
up  in  the  midst  of  the  furfuraceous  squarase  that 
cover  the  morbid  surface.  The  period  which 
precedes  the  appearance  of  the  fungus  is  the  period 
of  germination,  and  is  commonly  accompanied 
with  erythema  in  circular  patches,  sometimes  with 
the  superaddition  of  minute  vesicles  or  vesiculo- 
pustules.  The  third  period  is  indicated  by  the 
total  destruction  of  the  hair,  and  the  appearance 
of  a  secondary  eruption  of  the  impetiginous  type. 
The  fungus  of  trichonosis  tonsurans,  is  the  micro- 
sporon tonsurans,  and  it  is  found  in  the  substance 
of  the  hairs,  in  the  morbid  sheaths  which  surround 
the  hairs,  and  amongst  the  exuviae  of  epidermis 
which  cover  the  diseased  plot. 

Trichonosis  tonsurans  may  attack  any  part  of 
the  body  as  well  as  the  scalp  ;  but  from  the  minor 
degree  of  development  of  the  hairs,  it  rarely  over- 
steps the  beginning  of  the  second  period.  On  the 
body  and  limbs,  and  especially  on  the  neck,  it  is 
apt  to  take  on  the  annulate  or  circinate  form;  and 
to  appear  either  in  the  shape  of  an  erythema, 
with  a  raised  or  papulated  border  (erythema  circi- 
natum,  lichen  circinatus),  or  of  a  ring,  surmounted 
by  a  single  or  double  row  of  papulae  or  vesiculae 
(.lichen  aunulatus,  herpes  circinatus).  When  it 
assumes  the  annulate  form,  the  area  of  the  ring 
is  yellowish  in  tint  and  dusted  over  with  farina- 
ceous furfuras;  sometimes  the  area  is  dotted  over 
with  papulte;  or  the  annulus  may  spread  excen- 
trically;  or  throw  out  from  its  circumference  a 
second  or  even  a  third  ring  (lichen  aunulatus 
serpiginosus). 

Trichonosis  maxillaris,  mentagra  vel  sycosis,  is 
a  form  of  trichonosis  tonsurans  which  attacks  the 
region  of  the  beard  and  whiskers.    The  first  and 
second  period  of  this  eruption  are  comparatively 
nsignificant ;  the  most  important  and  pathogno- 


monic being  the  third.  It  differs  from  trichonosis 
tonsurans  chieflj'  in  the  fact  of  affecting  the 
follicles  more  than  the  hairs,  and  being  accom- 
panied by  more  serious  secondary  eruptions  and 
pathological  changes,  for  example  simple  pustules 
and  papular  pustules  pierced  by  the  hairs  ;  tuber- 
cles superficial  and  deep;  furunculi;  and  ulcerations 
covered  with  unhealthy  granulations  (fici).  These 
phenomena  produce  swelling  and  thickening  of  the 
skin  and  deeper  tissues  in  the  region  of  the  beara 
and  whiskers  ;  the  disease  is  very  obstinate;  and 
terminates  by  expulsion  of  the  hairs,  and  closure  of 
the  morbid  follicles,  followed  by  a  permanent 
cicatrix  and  permanent  baldness.  The  mycoderm 
found  in  the  hair  and  in  the  follicles  of  mentagra 
is  the  same  as  in  trichonosis  tonsurans,  the 
trichophyton  tonsurans. 

Trichonosis  decalvans  (tinea  decalvans,  porrigo 
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decalvans),  alopecia  areata,  or  area,  is  a  complete  i 
loss  of  the  hair  on  one  or  more  circular  patches  of  | 
the  skin  of  gieatL'r  or  less  dimensions.  The  hair 
falls  out  by  the  roots,  it  does  not  break  off  as  in 
trichonosis  tonsurans,  and  it  leaves  the  skin  smooth, 
shining,  paler  than  natural,  commonly  depressed 
below  the  surrounding  level,  and  less  sensitive 
than  the  adjacent  skin.  Taking  the  loss  of  sen- 
sation and  defective  nutrition  of  the  skin,  with 
total  loss  of  the  hair  and  absence  of  colour,  as 
the  leading  characteristics  of  this  disease,  we  have 
been  in  the  habit  of  regarding  it  as  of  neurotic 
origin,  as  being  in  fact  a  consequence  of  loss  of 
tone  in  the  branch  of  the  nerve  which  supplied  the 
faulty  skin,  as  in  fact,  a  kind  of  limited  paralysis 
of  the  skin.  But  the  phyto-pathologists  claim  it 
as  one  of  their  parasitic  affections,  as  the  conse- 
quence of  the  devouring  operations,  according  to 
Bazin,  of  the  microsporon  Audouini.  Gruby  de- 
tected the  fungus  to  which  this  name  has  been 
given  on  the  surface  of  the  epidermis  in  area;  and 
although  the  hairs  generally  fall  out  by  the  roots, 
often  attenuated  by  insufficient  nourishment,  never- 
theless some  are  discovered  in  the  circumference  of 
the  patches,  which  are  broken  off,  and  others  en- 
larged at  a  short  distance  from  the  surface  ;  and 
on  examination,  found  to  owe  their  varicose  con- 
dition to  the  presence  of  granules  or  sporules  in 
the  midst  of  their  fibrous  tissue.  There  are  two 
forms  of  area;  one  circular,  the  other  oblong  and 
extending  in  a  serpentine  course  for  some  distance 
upon  the  head,  generally  in  the  direction  of  the 
longitudinal  nerves  of  the  scalp.  To  distinguish 
these  latter  the  ancient  name  ophiasis  has  been 
retained.  Bazin  gives  the  title  of  teigne  pelade 
to  porrigo  decalvans,  and  describes  two  varieties, 
one  simple  or  ophiasic,  the  other  achromatous:  the 
achromatous  form  being  especially  distinguished 
by  deficiency  of  pigment;  and  he  further  divides 
tlie  achromatous  form  into  two  sub-varieties,  one 
in  which  there  is  no  alteration  of  thickness  of  the 
scalp;  the  other  in  which  the  skin  is  thinned  and 
depressed. 

Trichonosis  versicolor  (phy  tosis  seu  pityriasis  ver- 
sicolor) is,  as  its  name  implies,  unfixed  in  its  pa- 
thognomonic characters;  it  is  furfuraceous  without 
being  a  pityriasis,  and  it  is  something  more  than 
a  mere  alteration  of  the  pigment  of  the  skin.  It 
has  been  classed  heretofore  with  diseases  of  chro- 
motogenesis;  but  the  presence  of  that  peculiar 
granular  condition  of  the  exuviae  of  the  epidermis, 
which  is  the  leading  character  of  the  dermatophytic 
diseases,  has  obtained  for  it  a  place  in  the  present 
-  group.  Trichonosis  versicolor  is  known  by  the 
presence  of  brownish  yellow,  greenish  and  some- 
times blackish  blotches  (pityriasis  nigra),  which 
take  their  origin  in  the  cutaneous  follicles,  where 
they  are  deeper  in  colour  than  elsewhere,  and 
spreading  by  the  circumference  unite  with  similar 
blotches  to  form  map  like  patches  of  consider- 
able extent;  often  occupying  the  greater  part 
of  the  trunk  of  the  body.  The  seat  of  election 
of  the  eruption  is  the  front  and  sides  of  the  chest, 
whence  it  extends  to  the  axilla;  and  neck  ;  the 
shoulders  and  spinal  region  of  the  back,  upon 
which  it  often  descends  like  a  tippet;  the  flanks, 
the  lower  part  of  the  abdomen  and  inguinal  region 
of  the  thigns,  on  which  it  occupies  tiie  position  ol 
a  short  apron,  and  the  bend  of  the  elbows.  It  is 
remarkable  for  its  symmetry,  corresponding  pretty 
accurately  in  size  and  general  appearance  on  both 
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sides  of  the  body.  The  eruption  is  accompanied 
and  sometimes  preceded  by  pruritus,  and  the  pru- 
ritus increases  with  the  progress  of  furfuraceous 
exfoliation;  sometimes  the  pruritus  is  absent,  and 
sometimes  the  exfuliation;  the  discoloration  being 
the  only  symptom  of  the  disease.  In  this  latter 
case,  the  affection  seems  to  belong  rather  to  the 
dyschromatousthan  to  the  pruritic  and  furfuraceous 
group,  with  which  it  is  at  present  associated.  The 
fungus  attributed  to  trichonosis  versicolor  is  tlie 
microsporon  furfur;  the  epiderraophyton  of  Bazin; 
and,  according  to  tiie  doctrines  of  the  supporters 
of  the  vegetable  theory,  the  disease  never  pro- 
ceeds beyond  the  first  period  of  eruption  in  conse- 
quence of  the  deficiency  of  hair  on  the  parts  of 
the  skin  attacked. 

According  to  the  views  of  the  supporters  of  the 
vegetable  origin  of  the  dermatophytic  diseases, 
they  are  all  necessarily  contagious;  the  conclusion 
is  inevitable,  for  if  they  produce  sporules  or  seeds 
in  myriads,  and  these  seeds  have  the  property  of 
taking  root  whenever  they  rest  upon  the  skin  in  a 
favourable  spot,  they  must  be  highly  contagious; 
the  only  protection  against  them  being  a  state  of 
the  humours  unfavourable  for  their  nutrition;  that 
is,  we  apprehend,  a  state  of  perfect  health.  In  a 
practical  point  of  view  this  theory  of  contagion  is 
not  supported;  we  are  not  prepared  to  declare  that 
none  are  contagious,  although  we  should  incline 
rather  to  that  view  than  to  the  opposite.  Sub  ju- 
dice  lis  est. 

Triclmiosis  plica,  vel  plica  polonica,  is  a  disease 
of  the  hair,  apparently  due  to  granular  degeneration 
of  structure;  the  shaft  of  the  hair  is  tumid  and 
filled  with  a  viscous  sanguineous  ichor;  the  scalp 
is  inflamed  and  excessively  tender,  and  the  hair 
becomes  matted  into  one  or  several  masses,  P. 
caudiformis  et  iimltiformis. 

20.  Affections  op  the  Sebiparous  System 
present  considerable  variety.  They  are  charac- 
terised by; — augmentation,  diminution  and  altera- 
tion of  secretion,aiid  inflammation  and  disease  of  the 
glands  and  their  adjacent  structures.  Augmentation 
of  secretion  is  represented  by  the  term  stearrhoea 
simplex,  indicating  an  excess  of  secretion  which 
produces  an  unnatural  greasy  moisture  of  the  skin. 
Diminution  of  secretion,  occasioning  dryness  of  the 
skin,  is  expressed  by  the  term  xeroderma,  and  is 
the  reverse  of  stearrhoea.  Alteration  of  secretion 
is  usually  accompanied  with  excess;  the  secretion 
is  sometimes  changed  in  co/o«r  giving  rise  to  tints  of 
yellow  or  black,  stearrhcea  flavescens  and  nigricans; 
and,  sometimes,  in  consistence,  producing  a  spurious 
ichthyosis  (I.  sebacea)  of  wliich  the  scales  re- 
semble those  of  a  lizard,  sauriosis,  rather  than  of 
a  fish.  In  sauriosis  the  dried  sebaceous  concretion 
assumes  the  shape  of  the  interlinear  arejE  of  the 
skin,  and  is  of  no  great  thickness,  sauriosis 
squamosa  ;  while  in  other  parts  of  the  same  skin, 
and  particularly  where  tlie  sebaceous  secretion  is 
more  abundant,  the  scales  are  lengthened  and 
columnar  and  assume  the  shape  of  spines,  sauriosis 
spinosa,  the  porcupine  disease.  RdMion  of  secre- 
tion results  from  alteration  in  the  qualities  of  the 
sebaceous  substance  and  its  detention  in  the  ex- 
cretory duct  and  sometimes  in  the  proper  ducts  of 
the  gland.  This  pathological  condition  of  the  se- 
baceous substance  may  exist  without  any  change 
in  the  excretory  ducts  or  it  may  be  the  consequence 
of  closure  of  the  apertures  of  those  ducts.  Of  the 
former  kind  are  the  accumulations  known  as  come- 
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do7ies  or  grubs,  small  sebiparous  tumors,  or  mol- 
luscum  contagiosum,  and  larger  Bebaceous  accu- 
mulations and  horns.  T)ie  affections  in  which 
the  aperture  of  the  duct  is  closed,  are,  miliary  or 
pearly  tubercles,  and  serous  and  sebaceous  tumors, 
or,  as  they  are  commonly  termed,  enci/sted  tumors. 
Inflammation  of  sebiparous  glands  and  immediately 
adjacent  tissues,  of  a  chronic  kind,  gives  rise  to 
aaie.  Acne  is  a  hard,  conical  pimple,  pierced  at 
the  summit  by  the  excretory  duct  of  a  sebiparous 
gland,  slow  in  its  progress,  of  a  deep  red  and 
often  purplish  colour,  and  terminating  sometimes 
by  subsidence  and  sometimes  by  suppuration. 
When  the  pimple  is  small  and  the  excretory  duct 
loaded  with  sebaceous  substance  of  a  black  colour 
at  the  outlet,  the  variety  is  called  acne  punctata  ; 
when  hard  and  chronic  and  indisposed  to  resolution 
it  constitutes  acne  indurata.  Carcinoma  of  tJie 
sebiparous  glands,  is  a  disease  of  elderly  persons; 
the  gland  is  hard,  and  forms  a  small,  flattened,  and 
whitish  semitransparent  tubercle;  the  tubercle 
ulcerates  slowly  and  exudes  a  small  quantity  of 
ichorous  fluid  which  dries  into  a  thin  crust;  under 
the  crust  the  ulceration  proceeds  slowly,  and, 
after  many  months,  there  is  a  small  deep  ulcer 
with  fissured  and  sometimes  everted  edges.  The 
nicer  is  apt  to  bleed  from  time  to  time,  and  gradu- 
ally, but  very  slowly,  increases  in  size.  Sometimes 
it  puts  on  a  more  active  character  and  becomes  a 
true  cancer,  destroying  the  skin,  the  cartilages  of 
the  nose,  and  eventually  life  itself,  from  a  continu- 
ance of  irritation  and  pain. 

21.  Affections  of  the  Sudoriparous 
System  naturally  give  rise  to  disturbance  of  the 
function  of  perspiration,  and  this  disturbance  may 
be  represented  by  augmentation,  diminution,  and 
alteration  of  secretion.  Augmentation  of  secretion 
is  termed  idrosis  or  sudatoria,  the  sweating  sick- 
ness. Diminution  of  secretion,  giving  rise  to 
dryness  of  the  skin,  is  termed  anidrosis;  while 
alteration  of  secretion  presents  itself  as  an  alteration 
of  odour,  osmidrosis;  and  colour,  chromidrosis; 
the  teim  haemidrosis  being  reserved  for  those 
perspirations  which  are  changed  in  appearance  by 
admixture  with  the  red  colouring  principle  of  the 
blood. 

22.  Traumatic  Affections. — Malis  is  a 
general  term  intended  to  signify  the  presence  of 
parasitic  animals  on,  in,  and  under  the  skin.  The 
animals  commonly  known  to  draw  their  nourish- 
ment from  the  human  skin,  are,  the  acaius  scabiei, 
acarus  autumnalis.pediculus,  pulex,cimex  lectuarius, 
and  filaria  medinensis.  Three  species  of  pediculus 
are  found  to  infest  the  skin,  namely,  P.  capitis,  P. 
corporis,  and  P.  pubis,  the  latter  not  confining 
itself  solely  to  the  pubes,  but  being  found  also  on 
every  part  of  the  body  furnished  with  hairs,  and 
notably  in  the  armpits,  eyebrows,  and  at  the 
roots  of  the  eyelashes.  The  species  of  pulex  are 
two  in  number : — P.  irritans,  the  common  flea,  and 
P.  penetrans,  the  chiggre  of  the  West  Indies.  The 
filaria  medinensis  is  a  native  of  India,  but  is 
sometimes  imported  into  this  country  by  those  who 
have  been  for  some  time  resident  there. 

Ambustio,  or  burn  and  scald;  and  Gelatio, 
includmg  frost-bite  and  chilblains,  will  be  found 
treated  of  under  their  respective  heads,  in  articles 
devoted  specially  to  their  consideration. 

Causks. — Diseases  of  the  skin,  as  of  other 
organs  and  tissues  of  the  body,  obey,  as  an  essen- 
tial or  fundamental  cause  of  their  existence,  as  in 


fact  a  proximate  cause,  a  lowered  vitality  of  the 
affected  tissues,  together  with  a  greater  or  less 
depression  of  power  of  parts  or  of  the  whole  of  the 
nervous  system.  Certain  conditions  of  the  body 
and  certain  agencies  conduce  to  this  pathological 
state,  to  this  state  of  depression  of  the  vitality  of 
the  organ;  and  these  are  the  predisposing  causes, 
while  other  agencies  act  the  part  of  exciting 
causes. 

The  influence  of  the  nervous  system,  as  a  proxi- 
mate cause,  is  shown,  among  other  examples,  in  the 
sudden  and  complete  arrest  of  the  normal  secretion 
of  the  skin  in  certain  diseases  ;  in  the  excessive 
outbursts  of  perspiration  in  sudatoria ;  in  the 
abundant  and  paroxysmal  secretion  of  eczema 
madidans  ;  in  the  violent  itching  of  lichen  and 
prurigo  ;  in  the  stinging  pruritus  and  muscular 
spasm  of  urticaria,  and  some  forms  of  erythema; 
in  the  neuralgia  of  herpes  zoster  ;  and  in  the 
nerve  paresis  of  area. 

The  predisposing  causes  that  may  be  more 
especially  noted,  are  : — age  ;  sex  ;  temperament ; 
hereditary  influence;  moral  influence;  privations; 
occupation  ;  visceral  derangements;  and  climate. 
Age  becomes  a  predisposing  cause  of  cutaneous 
disease  by  virtue  of  the  special  characters  of 
different  periods  of  life;  the  sensitiveness  of  in- 
fancy; the  activity  of  the  nutritive  functions 
during  the  growth  and  development  of  the  body  ; 
the  proneness  to  disturbance  of  balance  between 
waste  and  supply  consequent  upon  the  completion 
of  growth;  and  the  rapid  increase  of  waste  in  old 
age.  Sex  exhibits  its  influence  at  the  periods  of 
puberty  and  menstruation  ;  in  disturbances  of 
the  menstrual  function;  and  in  its  cessation;  in 
marriage,  childbirth,  and  lactation.  The  power  of 
temperament  is  evinced  whenever  the  prominent 
quality  of  the  temperament  assumes  an  abnormal 
type;  when  the  healthful  standard  inclines  to  an 
excess  of  the  lymphatic,  of  the  sanguine,  of  the 
nervous,  or  the  bilious.  Eczema,  impetigo  and 
diseases  having  a  tendency  to  the  production  of 
morbid  secretions  accompany  the  hyper-lym- 
phatic temperament;  erythemata  and  pityriasis 
alba  et  rubra  the  sanguine;  neuralgic,  pruritic  and 
melasmic  eruptions,  the  nervous;  and  chloasma 
the  bilious  temperament.  Hereditary  predisposi- 
tion is  manifested  in  alphos  and  scrofula;  and, 
indirectly,  by  acquired  hereditity,  in  ichthyosis, 
eczema  and  psoriasis.  Moral  affecliotis  of  a  de- 
pressing kind,  such  as  anxiety,  grief  and  dread, 
predispose  to  cutaneous  disease  \>y  e.\hausting  the 
tone  of  the  nervous  S3'stera  generally,  suspending 
appetite  and  nutrition,  and  depressing  the  vital 
power  both  generally  and  locally.  While  ccrt;un 
moral  affections,  such  as  anger  and  terror  may,  at 
the  same  time,  act  both  as  predisposing  and 
exciting  causes.  Privations,  whether  of  food,  of 
clothing,  or  of  pure  air,  as  in  badly  ventilated 
apartments,  predispose  actively  to  cachexia,  to  a 
lowered  vitality  of  the  individual,  and  of  the 
cutaneous  tissues.  To  one  or  other  of  these  causes 
must  be  attributed  the  eruptive  diseases  of  nurse- 
ries; of  schools;  of  workhouses;  of  the  poor  ;  of 
ill-fed  or  the  improperly  fed;  the  ill-clothed  or  the 
improperly  clothed;  of  the  inmates  of  ill-ventilated 
apartments  and  the  inhabitants  of  close,  obscure 
and  unclean  portions  of  towns,  villages  and  cities. 

Occupation  is  also  a  powerful  predisposing  cause, 
inasmuch  as  it  too  frequently  leads  to  a  direct 
violation  of  the  laws  of  health:  it  prevents  exercise 
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and  a  proper  oxygenization  of  the  blood  ;  it  too 
often  puts  an  unreasonable  strain  ou  the  mental 
faculties;  it  destroys  appetite;  and  weakens  nu- 
trition and  innervation.  Some  are  compelled  to 
inhale  a  hot,  stifling  and  impure  atmosphere  for 
many  hours  of  the  day  and  night  ;  others  are  led 
into  an  atmosphere  which  is  chilly  and  damp,  and 
checks  the  normal  function  of  the  skin ;  some  are 
forced  to  breathe  an  air  charged  with  animal  fumes, 
dust,  or  chemical  vapours,  sometimes  poisonous  ; 
and  some  have  the  skin  irritated  by  saturation  in 
an  acid  or  alkaline  solution;  by  the  hot  dry 
particles  of  lime  and  brickdust,  or  by  chemical 
substances,  such  as  sugar,  &c.  These  latter,  like 
some  others,  perform  the  double  part  of  predispos- 
ing and  of  exciting  causes.  Visceral  dercmgevient 
acts  the  part  of  a  predisposing  cause,  not  only  in 
its  necessary  influence  upon  the  nervous  and 
nutritive  functions,  but  also  by  a  reflex  irritation 
from  the  organ  in  a  state  of  disease,  as  the  gastro- 
intestinal, the  pulmonary,  the  urinary  or  the 
uterine  mucous  membrane,  to  the  cutaneous  organ. 
And,  the  influence  of  climate  is  shown  in  the 
development  of  eczema,  in  a  warm,  damp  and 
relaxing  locality;  in  the  production  of  lichen  and 
prurigo,  in  a  dry  and  stimulating  region;  as  also 
in  the  endemic  natm-e  of  certain  diseases,  for 
example,  the  pellagra  of  Italy  ;  the  plica  of 
Poland;  the  frambcesia  of  Africa;  and  the  ele- 
phantiasis of  certain  regions  of  the  world. 

The  eoxiling  causes  may  be  either  external  or 
internal.  The  external  exciting  causes  are  local 
irritants  of  various  kinds,  fluid,  solid  or  gaseous: 
for  example,  moisture,  dust,  heat  as  of  the  sun  or 
fire,  friction,  chemical  substances  or  chemical 
vapours,  parasitic  animals  such  as  the  acarus, 
pediculus,  cimex,  &c.,  the  extremes  of  heat  and 
cold.  Internal  exciting  causes  present  themselves 
to  us  either  as  an  unknown  influence  creating  a 
disposition  or  diathesis,  such  as  that  cause, 
whether  present  in  the  blood,  in  the  nervous 
system,  or  in  the  tissues,  which  gives  rise  to 
alphos,  lupus,  scrofula,cheloides,  or  elephantiasis;  or 
certain  specific  causes,  recognised  as  blood  poisons, 
for  example,  the  specific  poison  of  syphilis,  or  the 
specific  poisons  of  the  eruptive  or  zymotic  fevers. 

Prognosis. — Diseases  of  the  skin  are  very 
rarely  fatal;  they  have  a  natural  tendency  to  as- 
sume a  chronic  character;  but,  eventually,  in  a 
longer  or  shorter  space  of  time,  their  cure  ia  ac- 
complished. The  diseases  most  apt  to  take  on  a 
grave  character  and  terminate  fatally,  are  such  as 
are  the  consequence  of  a  cachectic  and  exhausted 
state  of  the  constitution,  for  example,  the  worst 
forms  of  pemphigus  and  purpura.  Anthrax,  also, 
is  occasionally  fatal,  from  the  intense  irritation 
and  prostrating  influence  which  it  exerts  upon  the 
nervous  system.  The  hereditary  diseases,  ich- 
thyosis, alphos  and  psoriasis  are  among  the  most 
chronic  of  cutaneous  affections.  Cheloides  is  chronic, 
and  little  amenable  to  treatment ;  other  diseases 
of  a  specially  chronic  nature  are,  acne,  sycosis 
and  lupus.  Of  the  chronic  diseases,  some  have  a 
tendency  to  persist  for  a  life-time,  for  example, 
ichthyosis  and  psoriasis;  but,  nevertheless,  yield 
gradually  to  a  well-directed  treatment,  and  even- 
tually get  well.  Alphos  may  be  equally  perma- 
nent, although  not  equally  curable;  but,  commonly, 
it  has  its  periods  of  exacerbation  and  dispersion, 
and,  although  it  may  be  removed  entirely  by 
medical  treatment,  it  is  its  nature  to  return;  it 


iEASES  OF.  691 

may  be  removed;  sometimes  it  may  never  return, 
but  it  cannot  therefore  be  said  to  be  cured.  Acna 
is  a  disease  of  defective  mitrition  of  the  skin, 
depending  on  defective  vitality  of  the  general 
system,  and  the  acquisition  of  power  by  the  gene- 
ral system  brings  with  it  a  natural  cure  of  the 
disorder.  Few  diseases  of  the  skin  are,  however, 
purely  constitutional;  the  greater  part  are  of  a 
mixed  nature,  constitutional  and  local,  while  some 
are  almost  entirely  local;  and,  in  proportion  to  the 
simple  local  nature  of  the  disease,  is  the  facility 
of  removing  it.  Molluscum  contagiosum,  folli- 
cular epithelioma  and  verrucse  are  local  diseases, 
and  one  touch  with  a  concentrated  solution  of 
potash  suffices  for  their  cure.  ■ 

In  eczema,  it  is  not  uncommon  to  find  the 
eczematous  inflammation  pervading  more  or  less 
of  the  mucous  membrane  of  the  body  as  well  as 
the  skin;  it  may  be  the  alimentary  mucous  mem- 
brane, it  may  be  the  pulmonary  mucous  mem- 
brane; and  it  is  also  to  be  observed  that  ameliora- 
tion of  the  state  of  the  skin  is  apt  to  be  attended 
with  an  increase  of  congestion  of  the  mucous 
membrane,  and  vice  versa.  Now,  this  is  a  case  of 
some  gravity,  and  is  to  be  dealt  with  cautiously; 
and  our  efforts  must  be  directed  to  the  removal  of 
the  causa  morhi  by  restoring  the  natural  healthy 
functions  of  the  body  without  too  speedily  check- 
ing the  inflammation  and  secretion  of  the  skin, 
which  in  this  instance  performs  a  derivative  ac- 
tion. When  a  causa  morhi  is  present  in  the 
economy,  accidental  circumstances  generally  de- 
termine the  seat  of  its  operation ;  it  may  be  a 
weakened  internal  organ,  perhaps  a  vital  organ,  or 
it  may  be  the  cutaneous  tissue  ;  in  such  a  case, 
the  safety  of  the  patient  may  turn  upon  nature's 
selection,  and  if  that  selection  be  the  skin,  we  are 
bound  to  admit  the  conclusion  that,  at  least,  the 
skin  is  the  safest  locality  for  its  evolution.  In 
this  way,  cutaneous  diseases  are  sometimes  deri- 
vative; and  a  too  sudden  cure  of  an  apparently 
local  affection,  might  impress  upon  thi  causa  morhi 
the  necessity  of  seeking  a  field  of  operation  in  an 
organ  more  important  to  the  comfort  and  perhaps 
to  the  life  of  the  patient. 

Among  the  active  causes  of  cutaneous  disorder, 
is  a  reflex  irritation  from  an  internal  organ  in  a 
state  of  disease.  And  the  only  safe  cure  for  our 
patient  will  be  one,  which,  by  removing  the  in- 
ternal cause,  leaves  nothing  but  the  cutaneous  irri- 
tation to  be  conquered.  Not  unfrequently  the  local 
affection  is  nearly  or  wholly  independent  of  con- 
stitutional origin,  and  then  it  may  be  cured  imme- 
diately without  any  doubtful  retrospect.  And  the 
same  may  be  said,  when  the  cutaneous  disease  is 
the  cause  of  an  internal  irritation,  which  it  serves 
to  perpetuate  and  maintain. 

Careful  reflection  on  the  nature  of  cutaneous 
diseases,  has  led  us  to  the  unalterable  conclusion 
that  the  doctrines  of  Abernethy  in  reference  to 
the  constitutional  origin  of  local  diseases,  and 
especially  the  application  of  those  doctrines  to  the 
manifestation  and  maintenance  of  affections  of  the 
skin,  cannot  too  steadily  be  borne  in  mind.  We 
may,  and  we  ought,  to  avail  ourselves  of  every 
contrivance  whicli  can  improve  the  condition  of 
the  local  afi'ection,  par  sc ;  but  wo  ought,  at  the 
same  time,  never  for  one  moment  to  forget  the 
dependence  of  the  health  and  vitality  of  the  part 
upun  the  general  health  aiul  vitality  of  the  whole.' 

TuK.vTMiiNT, — The  treatment  of  diseases  of  tlio 
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skin  must  be  conducted  on  those  general  therapeutic 
principles,  which  govern  the  treatment  of  all  other 
diseases  to  which  the  body  is  liable.  In  cu- 
taneous diseases  there  are  two  principal  objects 
which  demand  our  attention : — firstlj',  there  is  the 
local  affection,  and  secondlj',  there  is  the  general 
condition  of  the  patient;  the  management  of  the 
first  of  these  constitutes  the  local  or  cutaneous 
treatment,  the  second  the  constitutional  or  bodily 
treatment. 

The  local  treatment,  which  in  the  eyes  of  the 
patient  is  always  the  most  important,  because  the 
more  pressing  and  urgent,  is  often,  in  reality,  the 
most  serious  in  the  judgment  of  the  physician; 
the  local  disease  may  be  grave  while  the  constitu- 
tional disturbance  is  slight;  whereas  in  other  in- 
stances the  local  disease  may  be  consequent  upon 
constitutional  derangement,  and  will  get  well 
spontaneously  as  soon  as  the  bodily  functions  are 
properly  regulated.  It  will  be  our  business,  there- 
fore, to  learn  which  of  the  two  is  the  dominant 
evil;  and  while  we  do  equal  justice  to  both,  we 
must  so  regulate  our  resources  as  to  secure  the 
readiest  and  the  most  complete  cure  for  our  patient. 

To  treat  with  success,  and  upon  correct  princi- 
ples, the  local  affection,  we  must  determine  the 
present  condition  of  the  disease.  There  may  be 
active  inflammation,  requiring  the  application  of 
cooling  and  soothing  remedies;  inflammation  ori- 
ginally active  may  have  become  passive,  or  con- 
tinued, or  have  assumed  the  character  of  inflam- 
matory irritability,  in  which  case,  our  remedies 
must  belong  to  the  restorative,  the  tonic,  or  the 
mildly  stimulant  class;  or,  the  inflammation  may 
be  persistent  and  chronic,  and  call  for  the  use  of 
alteratives  and  stronger  stimulants,  to  change  the 
existing  action,  to  induce  a  more  active  vitality,  and 
to  excite  the  vis  medicatrix  to  a  healthy  restoration. 

So  also  in  reference  to  the  constitutional  treat- 
ment; any  function  that  upon  careful  examination 
may  be  found  in  disorder  must  be  set  right;  the 
digestive  organs  which  prepare  the  food  for  the 
operations  of  the  nutritive  functions,  the  nutritive 
functions  themselves,  the  organs  concerned  in  se- 
cretion and  excretion,  the  vitalizers  and  the 
propellers  of  the  circulating  stream,  and  those  great 
agents  of  power  the  nerves  and  the  nervous  system, 
must  all  be  regulated  as  far  as  we  are  able,  and 
brought  into  a  state  which  is  most  conducive  to 
harnionious  action,  and  to  the  speedy  confirmation 
of  health. 

We  may  therefore  inquire— "What  are  our 
appliances  for  the  attainment  of  the  objects  which 
we  have  in  view  ?  What  are  our  local,  and  ^yhat 
our  constitutional  means  ?  and  having  determined 
what  these  means  are,  we  may  further  inquire- 
In  what  manner  they  are  to  be  employed  ;  how 
they  are  to  be  used  generally;  and  how  in  par- 
ticular instances  ? 

The  local  treatment  is  intended  for  the  allevia- 
tion of  those  conditions  of  the  diseased  organ 
which  give  rise  to  inconvenience  and  suffering; 
they  may  be  : — inflammation  of  an  acute  or 
chronic  type,  pain,  burning  heat,  pruritus,  moist 
or  desicciited  discharges,  or  dry  exuvia;  in  the  form 
of  scales  of  various  degrees  of  thickness  and  size. 
The  local  remedies  at  our  disposal  for  the  relief  of 
these  conditions  are  : — rest,  position,  lotions, 
fomentations,  poultices,  cooling  and  absorbent 
powders,  ointments,  liniments,  soaps,  and  caustics. 
Ill  some  cutaneous  aflfcctions,  and  amongst  others 


in  erysipelas,  eczema  in  an  acute  stage  or  affect- 
ing a  large  extent  of  surface  or  the  lower  extremi- 
ties, in  pemphigus  acutus,  purpura  hajmorrhagica, 
general  rupia,  erythema  nodosum  of  the  limbs,  and 
erythema  oedematosum,  the  repose  of  bed  may  be 
necessarj'.  Anil  in  cases  where  confinement  to 
bed  is  not  absolutely  needed,  the  diseased  part, 
particularly  if  the  lower  limb,  may  require  the 
support  of  position  or  of  a  well-adjusted  bandage, 
or  of  both  these  means  conjoined. 

The  lotions  adapted  for  the  inflammatory  stage 
of  cutaneous  diseases,  are  : — the  cooling  and  evapo- 
rating lotions,  such  as  that  containing  alcohol  or 
ether  ;  the  sedative  lotions,  for  example,  a  weak 
solution  of  bicarbonate  of  soda,  or  sesqui-car- 
bonate  of  ammonia,  a  drachm  to  the  eight  ounces  ; 
the  liquor  plumbi  lotion,  or  that  containing  tincture 
of  opium  or  belladonna  ;  or,  when  the  epidermis  is 
dry  and  parched,  a  lotion  of  glycerine.  A  piece 
of  thin  washleather  saturated  with  water,  and 
lightly  spread  on  the  inflamed  skin,  quickly  re- 
duces the  heat  of  the  part,  whilst  with  a  similar 
purpose  Devergie  contrived  an  apparatus  for  effect- 
ing the  irrigation  of  the  inflamed  integument,  and 
speaks  highly  of  its  success  in  inflammatory 
eczema.  In  the  chronic  form  of  inflammation,  and 
where  pruritus  is  the  distinguishing  symptom,  and 
the  surface  dry  and  parched,  the  gljxerine  lotion 
is  again  useful,  or  an  antipruriginous  lotion,  such 
as  that  of  hydrocyanic  acid,  of  chloroform,  of 
perch  loride  of  mercury,  of  carbolic  acid,  or,  best  of 
all,  of  the  pyroligneous  oil  of  juniper.  Or,  if  the 
intention  be  to  stimulate  the  diseased  skin  to  a 
more  energetic  action,  a  sulphur  lotion,  as  in  the 
case  of  acne;  a  lotion  of  nitrate  of  silver;  a  strong 
lixivium  of  potash  in  chronic  eczema,  or  the  tincture 
of  croton,  first  recommended  by  ourselves  many 
years  since. 

Fomentations  are  serviceable  where  a  hot,  dry, 
inflamed  and  painful  surface  is  to  be  soothed,  or 
where  desiccated  secretions  are  to  be  softened  and 
removed.  In  this  case  we  may  employ  simple 
water  or  emollient  infusions  or  decoctions,  lor 
example,  infusion  of  linseed,  or  decoctions  of  oat- 
meal, wheaten  starch,  bran,  or  poppyheads.  Hebra 
has  lately  introduced  a  permanent  fomentation  in 
the  form  of  a  bed  suspended  in  water  ;  this 
apparatus  admits  of  the  patient  being  immersed  in 
heated  water  of  an  uniform  temperature  for  any 
required  length  of  time,  and  the  inventor  finds  it 
of  great  use  in  the  treatment  of  small-pox,  and 
extensive  burn  or  scald.  This  permanent  warm 
bath  is  most  aRreeable  to  the  sensations  of  the 
sufferer,  and  Hebra  has  been  enabled  to  keep  a 
patient  constantly  immersed  for  several  weeks 
together;  for  example,  through  the  entire  course 
of  small-pox,  and  until  the  complete  cure  of  a 
severe  burn. 

Poultices. — The  lighter  species  of  poultice  are 
alone  applicable  to  cutaneous  affections,  for  ex- 
ample, and  first  in  order  and  value,  water-dressing; 
then  starch  poultice,  rice  flour  poultice,  poultice 
of  potato  starch,  broad  poultice,  the  spongio-piline 
saturated  with  simple  water  or  some  sedative 
decoction,  oil  poultice,  and  yeast  poultice.  Dr. 
Alison  introduced  a  few  years  since  a  water-dres- 
sing, remarkable  for  its  lightness  and  easy  appli- 
cation, namelv,  a  thin  lamb-skin,  made  mpernic- 
able  to  moisture  on  one  side  by  means  of  a  varnisti 
of  caoutchouc.  Poultices  are  especially  valuablo 
in  softening  and  removing  crusts  formed  by  desio 


caied  secretions,  horny  concretions,  and  epidermal 
squama;  :  in  promoting  secretion  and  soothing 
irritation  of  the  inflamed  skin;  but  if  th.y  be  kept 
oil  too  long,  they  are  apt  to  soften  and  weaken  the 
skin,  to  increase  the  nervous  irritability  of  the 
tissues,  and  perpetuate  instead  of  relieving  the 
morbid  action.  Thus  a  remedy  which  is  the  best 
for  a  time,  niaj-,  by  misjudgment  of  the  principle  on 
which  it  is  intended  to  operate,  be  converted  into 
a  means  of  irritation,  and  keep  up  the  morbid 
action  which  it  was  expected  to  obviate.  The 
same  observation  may  be  made  in  reference  to 
loti  ons,  and  further,  as  applicable  to  lotions,  it  must 
be  remarked  that  however  agreeable  they  may  be 
while  the  moisture  continues,  the  local  irritation  is 
apt  to  return  with  double  force  when  their  use  is 
suspended  and  the  surface  becomes  dry. 

Certain  potvders  of  a  cooling  or  absorbent  nature 
are  very  useful  remedies  in  some  affections  of  the 
skin,  and  not  unfrequently  are  the  only  applica- 
tion which  the  inflamed  surface  will  bear ;  for 
example,  wheaten  starch  in  erysipelas,  in  some 
erythemata,  in  the  phlyeten£e  of  herpes  and  zona, 
and  especially  in  the  bulla;  of  pemphigus.  They 
shmild  be  dusted  lightly  and  sparingly  on  the 
surface,  lest  they  become  agglutinated  by  the 
efl^used  secretions,  and  converted  into  hard  irritat- 
ing concretions.  Rice  powder,  the  oxide  of  zinc 
powder  alone,  or  diluted  with  starch,  and  the  zinc 
and  starch  powder  with  camphor  are  also  useful 
remedies  in  these  affections,  and  equally  so  in 
intertrigo  both  of  the  dry  and  the  moist  kind. 

The  ointments  applicable  to  affections  of  the 
skin  are  either  soothing  or  stimulating  in  their 
nature  ;  the  former  being  intended  to  subdue 
inflammatory  action  and  calm  irritation  and  pain, 
the  latter  to  arouse  action  and  cause  dispersion  of 
the  morbid  affection.  Of  the  former  kind  are — 
the  linimentum  calcis  with  or  without  alcohol  or 
liquor  plumbi  ;  simple  cerate  or  lard  with  liquor 
plumbi,  alcohol,  chloroform,  glycerine,  camphor, 
the  cyanide  of  potassium,  five  grains  to  the  ounce, 
or  the  calamine  cerate  of  Turner;  and  above  all  the 
benziiated  ointment  of  oxide  of  zinc,  either /)er  se 
or  combined  with  alcohol,  chloroform,  liquor 
plumbi,  or  camphor.  Of  the  latter  kind  are  the 
unguentum  plumbi  compositum,  ointments  of  the 
nitric  oxide,  nitrate,  and  ammonio-chloride  of 
mercury;  ointments  of  iodine,  sulphur,  carbolic 
acid,  creosote,  and  tar,  especially  that  of  the  pyro- 
ligneous  oil  of  juniper. 

Liniments  may  be  made  to  combine  the  cooling 
or  soothing  effects  of  a  lotion,  with  the  emollient 
and  sheathing  operation  of  an  ointment,  and  may, 
at  the  same  time,  be  made  the  vehicle  of  sedative 
or  stimulating  remedies.  Milk  and  butter-niilk 
are  the  simplest  forms  of  liniment  ;  then  the 
linimentum  calcis  either  alone  or  combined  with 
alcohol,  liquor  plumbi,  tincture  of  opium  or  chloro- 
form ;  the  linimentum  saponis,  linimentum  cam- 
phora;,  and  linimentum  ammoniie  of  the  Phaima- 
copneia.  Or  the  juniper  tar  liniment  used  l>y 
Ilebra  in  chronic  eczema,  and  so  invaluable  in 
prurigo,  namely,  a  mixture  in  equal  iiroportions  of 
the  pyroligneous  oil  of  juniper  (lluile  de  Cade), 
sapo  mollis,  and  alcohol.  For  the  pyroligneous  oil 
of  juniper,  flebra  sometimes  substitutes  the  oleum 
betuhe,  or  oleum  fagi,  and  we  have  fmind  the  pix 
liqiiida  equally  valuable.  And  another  remedy. 
Useful  ill  lupus  erythematosus,  that  may  bo  treated 
of  as  a  liniment,  is  iudurotted  glycerine,  a  saturated 
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solution,  containing  five  grains  of  iodine  to  the 
ounce  of  glycerine. 

The  purpose  of  soaps  in  cutaneous  therapeutics 
is  to  cleanse  a  secreting  surface  of  its  morbid 
fluids  and  the  desiccated  and  irritating  secretions 
which  are  apt  to  foi-m  on  such  surfaces;  while, 
another  purpose,  in  very  chronic  affections,  or  at 
the  decline  of  acute  diseases,  is  to  restore  the  tone 
of  the  weakened  tissues  by  mild  stimnlation  of  the 
skin,  and  bring  it  back  to  its  normal  power  of 
resisting  the  influence  of  the  air  and  external 
irritants.  With  these  objects  in  view,  the  com- 
mon hard  and  soft,  the  soda  and  potash  soaps 
may  be  employed,  a  solution  of  soft  soap  in  glj'ce- 
rine,  the  oxide  of  zinc  soap,  sulphur  soap,  petro- 
leum soap,  or,  a  very  valuable  therapeutical  agent, 
the  juniper  tar  soap.  Soap  is  also  used  as  a 
coating  for  the  skin;  as  when  it  is  smeared  on  the 
surface  and  left  to  dry,  and  in  this  way  performs 
the  office  of  an  ointment,  and  in  certain  cases  is 
found  less  irritating  than  a  greasy  application. 
In  the  treatment  of  cutaneous  diseases  our  re- 
sources cannot  be  multiplied  over  much. 

Caustic  solutions  and  concentrated  caustics  are 
useful  when  a  fixed  abnormal  action  or  chronic 
morbid  irritation  is  to  be  removed,  as  in  the  case  of 
chronic  eczema,  lupus  erythematosus,  or  alphos, 
or  where  morbid  tissues  are  to  be  destroyed,  and 
the  deeper  structures  stimulated  to  healthy  action, 
as  in  the  instance  of  lupus  non  exedens  and  lupus 
exedens.    Hebra  has  introduced  the  use  of  caustic 
solutions  of  potash;  they  vary  in  strength,  according 
to  the  nature  of  the  disease  to  which  they  are  to  be 
applied,  from  five  grains  to  the  ounce  of  distilled 
water  or  glycerine  to  equal  parts;  and,  employed 
with  judgment  and  care,  these  solutions  are  of 
great  value.    The  weaker  kinds  are  simply  stimu- 
lants, and  by  promoting  exud.ition  from  the  sur- 
face, disperse  those  thickenings  of  the  skin,  which 
are  the  result  of  infiltration  of  the  tissues.  The 
acetiim  cantharid  is  made  with  strong  acetic  acid 
acts  in  a  similar  raiinner.    But  the  stronger  potash 
solutions  are  actively  destructive  of  the  'tissues  to 
which  they  are  applied.    The  potassa  fusa  is  the 
best  remedy  for  small  vascular  na;vi,  for  verruca 
seb.aceous  molluscous  tumors,  lupus  tuberculosus' 
and  for  carcinoma  glandulte  seljipara.   For  ulcera- 
ting lupus  Hebra  gives  a  preference  to  the  solid 
nitrate  of  silver,  which  he  inserts  deeply  into  the 
morbid  tissues.    The  chloride  of  zinc  is  sometimes 
used  as  a  stimulating  lotion,  and  in  a  cuncentrated 
form,  namely,  equal  parts  of  chloride  of  zinc  and 
alcohol   has  been  employed  as  a  caustic  in  the 
treatment  of  ulcerative  lupus.  An  objection  to  the 
chloride  of  zinc  is  the  great  pain  which  it  occasions. 
Arsenic  has  also  been  employed  advantageously  iii 
the  treatment  of  the  ill-conditioned  sores  of  lupus 
and  especially  in  cancerous  ulcerations.  ' 

Constitutional  Treatment.— Having  taken 
in  and  carefully  adjudicated  for  every  possible 
requirement  of  the  actual  condition  of  the  local 
disease,  we  must  next  turn  our  attention  to  the 
causes  which  may  have  given  rise  to  it.  The 
exciting  causes  will  in  most  instances  have  been 
remedied  by  the  local  treatment,  but  if  any  excit- 
ing cause  still  remain  it  must  be  immediatelv 
removed.  Next  we  must  seek  out  the  predisposintr 
causes  :  and  for  these,  the  constitution,  the  state  of 
health,  and  the  actual  condition  of  the  patient 
must  be  closely  interrogated.  Local  disease  is 
sometimes  present  without  any  constitutional  cause 
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being  discoverable:  there  are  such  cases,  but  they 
are  exceptions  to  the  general  rule.  Cutaneous 
diseases  ra;iy  be  cured,  by  local  means  only;  but 
they  must  be  slight  and  unimportant  to  be  so 
cured:  diseases  for  example  depending  on  a  physio- 
logical action  only,  or  diseases  which  may  have 
originated  in  a  constitutional  cause,  but  that  cause 
liaving   ceased,  they  would  seem  to   be  inde- 
pendent local  affections.    It  would  be  unjust  to 
regard  them,  under  these  circumstances,  as  pure 
local  diseases.    If  we  treat  a  disease  by  local 
means,  and  require  that  our  patient  abstain  from 
certain  articles  of  diet,  from  physical  or  mental 
exertion,  we  treat  the  case,  in  reality,  constitu- 
tionally as  well  as  locally.  We  give  no  medicines, 
it  is  true,  but  we  eifect  the  same  objects  that 
medicines  are  intended  to  bring  about.    If  we 
admit  a  patient  into  hospital,  and  place  him  in 
bed,  we  employ  powerful  constitutional  medicines 
in  the  shape  of  rest,  of  repose,  of  wholesome  diet. 
These  curative  conditions  are  sometimes  over- 
looked, when  we  declare  that  certain  affections  are 
to  be  treated  by  local  measures  alone.  Neverthe- 
less, the  fact  may  be  admitted,  that  certain  cuta- 
neous diseases,  for  example,  scabies,  may  be  cured 
by  local  means  only  ;  and  also  that  certain  cuta- 
neous affections,  such   as  chronic    eczema,  and 
pityriasis  may  be  cured  by  local  means,  without 
injury  to  the  health  and  constitution  of  the  patient. 

The  great  authority  who  taught  us  the  depen- 
dence of  local  diseases  on  a  constitutional  cause, 
also  directed  our  attention  very  emphatically  to 
the  digestive  organs  as  a  possible  seat  of  derange- 
ment when  no  other  symptoms  of  disorder  were 
appreciable  in  the  economy;  and  to  these  organs 
we  must  carefully  look  in  cutaneous  disease. 
The  tongue  may  be  unclean,  the  stomach  slow  of 
digestion,  the  bowels  torpid  or  relaxed;  there 
may  be  pain,  or  distension,  or  weight,  or  flatu- 
lence of  the  stomach;  there  may  be  nausea  or 
sickness;  there  may  be  signs  of  an  excess  or  of  a 
deficiency  of  bile,  of  disordered  function  of  the 
liver  or  of  the  kidneys ;  there  may  be  mal- 
assirailation,  mal-nutrition,  mal-sanguification,  and 
mal-innervation.  Some  or  all  of  these  symptoms 
may  be  present,  and  in  a  degree  which  may  be 
decided  or  slight,  so  slight  as  to  admit  of  being 
overlooked,  and  yet  such  as  they  are,  they  may 
be  powerfully  influential  in  keeping  up  cutaneous 
disease. 

In  acute  affections,  for  example  in  the  erythe- 
mata,  it  may  be  necessary  to  adopt  an  anti- 
phlogistic treatment,  consisting  of  mild  purgatives 
and  effervescent  salines.  In  chronic  affections  it 
may  be  sufficient  to  regulate  the  digestive  organs 
and  promote  healthful  secretions.  As  soon  as  the 
febrile  symptoms  have  subsided,  in  the  former 
case,  we  must  have  recourse  to  tonics,  and  in 
chronic  affections  we  shall  probably  find  occasion 
to  commence  our  treatment  with  tonics,  and  em- 
ploy mild  aperients  or  purgatives  only  as  acljuvan- 
iia  to  the  action  of  our  tonic  remedies. 

Cutaneous  diseases  are  essentially  diseases  of 
lowered  tone  of  tlie  vital  functions,  and  are  there- 
fore ill  calculated  to  bear  a  treatment  of  a  lower- 
ing nature;  on  the  contrar}',  they  demand  tonics 
at  an  early  stage,  in  most  instances  from  the  first, 
and  all  those  appliances  are  to  be  set  in  operation 
that  will  improve  the  condition  of  the  blood,  and 
increase  the  tone  and  healthy  action  of  the  nervous 
system. 


The  antiphlogistic  remedies  the  best  suited  to 
our  purpose  are  the  effervescent  salines,  with 
ammonia,  sometimes  with  the  addition  of  hydro- 
cj-anic  acid,  of  chloric  ether,  or  of  nitric  ether. 
The  aperient  antiphlogistics  are,  sulphate  of  mag- 
nesia, either  in  effervescence  with  citric  acid  and 
soda  or  potash;  or  associated  with  carbonate  of 
magnesia  and  colchicum  in  a  gouty  diathesis;  or 
in  combination  with  a  tonic,  as  with  quinine,  sul- 
phuric acid,  and  infusion  of  roses;  or  with  quinine 
and  sulphate  of  iron,  or  sulphate  of  zinc. 

The  tonics  which  in  our  hands  have  proved  the 
most  useful,  are  the  nitromuriatic  with  infusion 
of  orange-peel  or  gentian,  nitromuriatic  acid  with 
quinine,  and  sulphuric  acid  with  quinine.  In  some 
instances  it  has  been  of  service  to  combine  a  vege- 
table bitter  with  alkalies,  as  infusion  of  ealumba 
or  bark  with  liquor  potassae  or  the  bicarbonate  of 
potash.  When  anaemia  is  present,  and  chal}'- 
beates  are  indicated,  the  formulae  that  may  be 
selected  are  the  effervescing  citrate  of  iron,  the 
ammonio-tartrate,  the  tincture  of  the  sesquichlo- 
ride,  the  sulphate,  the  biphosphate,  the  syrup  of 
the  iodide,  or  the  citrate  of  iron  and  quinine. 

There  are  certain  remedies  in  cutaneous  medi- 
cine which  are  reputed  specific;  for  exami)le,  sul- 
phur, cantharides,  and  arsenic.  Sulphur  has  lost 
much  of  its  ancient  reputation  when  employed  in 
a  solid  form.  It  is  a  disagreeable  remedy,  and 
possesses  no  advantages  that  make  it  deserving  of 
being  retained  among  our  auxiliaries.  The  only 
cases  in  which  we  still  continue  to  employ  it  are 
those  of  scabies,  wherein  it  is  desirable  to  de- 
velop an  atmosphere  of  sulphur  as  extensively  as 
possible.  Sulphur,  when  taken  internally,  is  eli- 
minated from  the  blood  through  the  skin,  and  in 
this  way  acts  as  a  stimulant  to  the  cutaneous 
tissues,  and  by  virtue  of  this  action,  probably  per- 
forms the  office  of  a  cutaneous  tonic.  And  it  may 
possess,  also,  other  and  unknown  modes  of  opera- 
tion in  contributing  to  the  solidity  and  nutrition 
of  the  cuUneous  textures.  The  best  method  of 
obtaining  its  beneficial  action  is  by  the  use  of  the 
natural  sulphurous  mineral  waters,  such  as  those 
of  Aix-la-Chapelle,  the  spas  of  the  Pyrenees,  and 
the  spas  of  Harrogate  in  England,  and  Moffat  m 
Scotland.  At  these  places,  in  addition  to  bemg 
presented  to  the  system  in  a  condition  the  best 
suited  for  assimilation  and  inhibition  by  the  blood, 
the  remedy  also  admits  of  being  used  locally  m 
the  form  of  baths. 

The  tincture  of  cantharides  also  exerts  a  stimu- 
lant and  tonic  influence  on  the  skin,  as  well  as 
serving  to  increase  the  action  of  the  kidneys.  It 
is  employed  only  in  chronic  cases,  and  especially 
in  alphos,  and  in  doses  of  two  to  six  minims  three 
times  a  day.  When  prescribed  for  alphos,  it  may 
be  combined  with  Fowler's  solution  of  arsenic, 
and  its  poisonous  effects  must  at  the  same  tune 
be  borne  in  mind.  When  taken  for  a  lengthened 
period,  it  is  apt,  like  arsenic,  to  cause  an  erythema 
of  the  skin,  and,  in  instances  where  arsenic  can- 
not be  tolerated,  the  tincture  of  cantharides  might 
be  found  an  efficient  substitute  for  that  remedy. 

Arsenic  has  enjoyed,  and  continues  to  enjoy,  a 
deserved  reputation  for  the  cure  of  cutaneous 
disease.  Properly  adn.inistered,  it  is  harmless 
and  certain,  and  lays  claim  to  be  the  best  cuta- 
neons  tonic  which  we  possess.  It  improves  the 
nutrition  of  the  skin,  gives  force  to  its  circulation, 
and  tone  to  the  tissues  and  to  the  cutaneous 


nerves.    It  should,  however,  except  in  certain 
instances,  be  reserved  for  the  coup  de  grace  of  tlie 
cure,  and  it  acts  bost  when  the  general  functions 
of  the  bodj-  are  properly  performed,  and  nothing 
remains  to  be  elTected  by  treatment  but  the  resto- 
ration of  power  and  vigour  to  the  skin.  When 
tiilcen  for  a  time,  the  limits  of  which  vary  in 
different  individuals,  arsenic  produces  a  feeling  of 
warmth,  a  tingling  and  even  an  erythema  of  the 
skin,  the  tingling  being  first  perceptible  in  the 
lingers  and  hands,  and  the  erythema  first  showing 
Itself  in  that  portion  of  the  mucous  membrane  of 
the  body  which  is   habitually  exposed  to  the 
atmosphere,  and  which  is  most  conveniently  placed 
for  becoming  a  register  of  the  degree  of  saturation 
of  the  system  by  the  remedy,  namely,  the  con- 
junctiva.   Just  as  we  look  to  the  free  edge  of  the 
gums  to  note  the  saturation  of  the  system  by 
mercury,  so  we  look  to  the  conjunctiva  as  an  arsen- 
ometer  for  testing  the  occurrence  of  saturation  of 
the  system  by  arsenic.    A  moderate  amount  of 
congestion  of  the  conjunctiva  teaches  us  that  the 
sunace  of  the  body,  both  mucous  and  cutaneous, 
is  sensitive  to  the  influence  of  the  remedy,  and 
that  our  medicine  is  effecting  the  purpose  which 
we  have  in  view;  but  if  the  congestion  increase  to 
such  extent  as  to  be  inconvenient,  the  remedy 
must  be  stopped,  or  at  least  diminished  in  dose. 
Unless  this  be  done,  the  extension  of  the  arseni- 
cal congestion  of  the  mucous  membrane  of  the 
nose,  the  mouth  and  salivary  glands,  the  bron- 
chial tubes,  the  stomach,  or  the  intestines,  may 
give  rise  to  coryza,  to  salivation,  to  a  dry  hoarse 
cougli,  to  nausea  and  sickness,  or  to  diarrhoea  or 
dysentery.    Subsequent  to  its  action  on  the  mu- 
cous membrane,  and  in  rare  instances  before  that 
action  is  established,  the  arsenic  produces  ery- 
thema of  the  skin,  with  more  or  less  tumefaction, 
and  often  a  very  remarkable  distension  of  the 
subcutaneous  tissue  of  the  whole  body,  such  as  is 
sometimes  associated  with  the  hyper-nutrition  of 
pregnancy. 

The  pharmaceutical  preparations  of  arsenic  are 
somewhat  numerous,  namely,  liquor  potassaj  ar- 
senitis,  or  Fowler's  solution;  liquor  arsenici  chlo- 
ridi,  or  De  Valangin's  solution;  arseniate  of  soda; 
arseniate  of  ammonia;  arseniate  of  quinine;  iodide' 
of  arsenic;  liquor  hydriodatis  hydrargyri  et  arsenici 
of  Donovan;  and  the  ioduretted  iodide  of  potas- 
sium and  arsenic  of  Neligan,  the  latter  containing 
in  the  dose,  five  minims  of  Fowler's  solution,  one 
grain  of  the  iodide  of  potassium,  and  a  fourth  of  a 
grain  of  iodine,  in  solution  in  simple  syrup. 

Of  all  these  preparations,  Fowler's  solution  is 
the  most  simple  and  probably  the  best,  but  in  some 
cases,  the  atid  solution  of  arsenic  may  be  found 
more  convenient;  indeed,  it  has  always  appeared 
to  us  that  as  arsenic  is  administered  with  meals,  at 
a  time  when  an  acid  reaction  prevails  in  the 
stomach,  the  acid  solution  should  have  certain 
consequent  advantages.  In  fact,  we  have  known 
more  than  one  case  of  chronic  eczema  cured  by  the 
icid  solution  after  the  alkaline  solution  had  failed. 
The  arseniate  of  soda  is  most  conveniently  ex- 
hibited in  the  form  of  powder,  the  arseniate  of 
ammonia,  in  solution  like  the  potash  solution 
and  the  arseniate  of  quinine  and  iodide  of  arsenic 
in  pills.  Donovan's  solution  must  be  prescribed 
with  some  simple  fluid  vehicle,  such  as  syrup  of 
ginger. 

Arsenic  may  be  administered  at  nil  ages,  from 
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the  infant  at  the  breast  to  the  most  advanced 
term  of  life,  and  with  equal  security.     It  ia 
amazing  how  well  it  is  borne  by  the  infant  and 
by  elderly  persons,  how  rapidly  the  nutrition  of 
infants  is  improved  under  its  use,  and  how  quickly 
the  eczema  for  which  it  is  prescribed  puts  on  a 
better  character,  and  the  skin  assumes  a  more 
healthy  aspect.    The  dose  of  Fowler's  solution 
for  an  infant  a  month  old  may  be  one  or  two 
minims,  three  times  a  day,  and  this  up  to  the  age 
of  four  or  five;  from  five  to  ten  years,  the  dose 
ma}'  be  three  minims;  from  ten  to  fifteen,  four 
minims;  and  from  and  after  fifteen  years,  four  or 
five  minims  up  to  the  period  of  decline  of  th'i 
physical  powers  in  old  age,  when  the  dose  may 
he  again  lowered  to  four,  three,  and  two  minims. 
Five  minims  of  Fowler's  solution  may  be  assumed 
to  be  the  full  standard  dose;  that,  in  fact,  which 
may  be  taken  for  the  longest  time  without  causing 
inconvenient  effects.    We  have  very  seldom  car- 
ried the  dose  beyond  five  minims  three  times  in 
the  day,  and  have  rarely  exceeded  seven  minims; 
therefore  we  are  unable  to  say  what  the  effect  of 
increasing  doses  may  be.    Dr.  McCall  Anderson 
states  the  commencing  dose  of  Fowler's  solution 
for  an  adult,  in  a  case  of  acute  eczema,  to  be  five 
minims  three  times  in  the  day,  to  be  increased,  at 
the  end  of  a  week,  by  one  minim  every  second  or 
third  day,  "  till  the  disease  begins  to  yield,  or  the 
medicine  to  disagree."     He  moreover  remarks 
that,  "while  five  minims  thrice  daily  soon  dis- 
agree with  some,  ten,  fifteen,  or  even  thirty  may 
be  taken  by  others  with  impunity  and  with  bene- 
fit."   We  may  state  as  the  result  of  our  own 
experience  that  a  very  rapid  improvement  has 
often  followed  an  increase  of  dose  beyond  the  five 
minims  to   which  the  constitution  has  become 
habituated,  and  some  excellent  cures  where  the 
dose  has  been  raised  to  ten  minims.    It  is,  how- 
ever, most  important  that  where  these  large  doses 
of  arsenic  are  administered,  the  patient  should  be 
watched  with  more  than  ordinary  anxiety  and 
care. 

Besides  a  proper  regulation  of  the  dose,  it  is 
important  that  arsenic  should  be  administered  with 
the  food;  not  before  eating,  because  then  it  might 
be  brought  in  contact  with  the  mucous  membrane 
of  the  stomach;  not  after  the  meal,  because  no 
limit  IS  fixed  for  the  interval  subsequent  to  the 
meal,  and  the  dose  may  be  forgotten;  but,  if  pos- 
sible, in  the  midst  of  the  meal  and  near  its  con- 
clusion, that  the  remedy  may  as  it  were  be  incor- 
porated with  the  fold,  digested  with  the  food 
and  presented  to  the  blood  in  the  newly  formed 
chyle  that  immediately  succeeds  to  digestion.  In 
the  use  of  every  remedy,  it  is  important  that  the 
niedicine  should  be  presented  to  the  stomach  in 
the  least  objectionable  if  not  in  the  most  pleasant 
shape  possible,  hence,  arsenic  should  be  exhibited 
alone,  or  as  nearly  so  as  practicable,  and  in  the 
most  condensed  form  consistent  with  security  of 
administration.     A  tablespoonful  of  any  fluid 
known  to  be  a  medicine,  will  soon  affront  the 
stomach,  but  five  minims  of  Fowler's  solution 
with  fiCty-five  minims  of  sacclinrized  water,  the 
whole  constituting  a  measured  teaspoonful,  ii  jluid 
draehm,  may  be  taken  for  any  length  of  time 
without  inconvenience  so  fiir  as  the  imagination  of 
the  patient  is  concerned.    We  have  used  one  for- 
mula for  many  years,  and  we  know  of  none 
better  for  administering  the  remedy,  for  regulatino- 
Q  (i2  "8 
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the  dose,  or  procuring  a  more  certain  uniformity  of 
result.  It  was  first  suggested  to  us  by  the  frequent 
association  of  ansemia  with  eczema  inlantile,  and  at 
the  same  time  by  a  desire  to  render  the  medicine 
as  palatable  as  possible  to  children,  for  whom  in 
the  first  instance  it  was  prescribed;  it  is  as  fol- 
lows : — 

]^  Vini  ferri  3jss. 

Liquoris  arsenicalis  3ss.  ad  5ii8. 

Syrupi  simplicis  Siiias.  ad  3iss. 

AqufE  anethi  vel  destillatae  ^ij. 

Ft.  Mist.:  — 

One  drachm  three  times  a  day,  in  the  middle  or 
towards  the  end  of  the  meal. 

Furthermore,  we  make  a  rule  of  concluding  our 
directions  with  the  injunction  that  the  medicine 
is  to  be  immediately  discontinued  if  it  chance  to 
disagree. 

We  sometimes  meet  with  curious  examples  of 
intolerance  of  arsenic,  but  not  more  frequently 
than  of  other  medicines  and  even  of  articles  of 
diet,  so  that  these  instances  may  be  referred  to 
idiosyncracy.  But  when  the  remedy  is  adminis- 
tered with  moderate  caution,  it  may  be  taken  to 
be  the  safest  as  well  as  the  best  of  the  constituents 
of  our  Pharmacopoeia.  It  has  been  reputed  danger- 
ous from  a  "  cumulative  "  property,  but  we  cannot 
understand  such  an  objection  if  it  be  employed 
■with  caution.  Taken  in  solution,  and  in  associa- 
tion with  food,  it  clearly  cannot  accumulate  in 
mass;  and,  any  sudden  outbreak  of  serious  symp- 
toms supposed  to  arise  from  accumulative  action, 
may  be  prevented  by  watching  the  patient,  and 
instantly  suspending  the  remedy  if  any  premoni- 
tory signs  of  constitutional  disturbance  become 
manifest.  We  have  scarcely  once  seen,  in  the  course 
of  twenty-five  years'  practice,  any  serious  8ym|)toms 
occasioned  by  arsenic,  and  this  we  attribute  to 
the  mode  of  exhibition  which  we  employ,  and 
the  moderation  of  dose.  We  are  unable  to  say 
what  "  cumulative  "  evils  might  result  from  larger 
doses,  and  especially  from  large  doses  continued 
for  a  length  of  time. 

Having  passed  in  review  the  remedies,  and  the 
nature  of  the  remedies  that  we  have  at  our  dis- 
posal, let  us  inquire  what  is  the  slass  of  subjects 
upon  whom  we  may  have  to  employ  these  reme- 
dies, and  how  the  remedies  should  be  modified  to 
meet  the  different  phases  of  life,  and  the  different 
constitutions  that  we  may  have  to  treat.  Our 
patients  may  be  infants  at  the  breast,  governed  as 
to  their  health  by  the  milk  as  well  as  by  the 
physical  or  the  moral  condition  of  the  mother;  or 
they  may  be  brought  up  by  hand ;  or  they  may  be 
children  struggling  through  the  period  of  the  first 
dentition,  its  sufferings  and  irritations,  well-fed  or 
sparingly  fed.    Thirdly,  they  may  be  youths  con- 
tending with  the  second  dentition,  with  education, 
with  school  training  and  with  active  growth,  well 
fed  or  insufficiently  fed.     Fourthly,  they  may 
have  entered  upon  the  first  tunctions  of  puberty, 
hungry,  eager,  standing  in  need  of  all  the  nourish- 
ment they  can  get  to  perfect  the  inward  frame, 
and  too  much  occupied  with  the  more  essential 
organisation    to  have  nutrition  to  spare  for  the 
ornamentiil  part,  the  skin  and  its  dependencies;  or 
they  may  be  young  females,  victims  of  defective 
and  deranged  menstruation.     Fifthly,  we  may 
have  to  deal  with  weakly  manhood  or  womanhood, 
tlieir  toils,  their  cares,  their  labours,  their  nidul 
gences,  their  pinchings,  or  their  excesses,  and  the 


hundred  disorders  which  accompany  this  eventful 
period  of  life,  the  period  of  parental  function  and 
maturity.  Sixthly,  we  meet  with  a  most  important 
and  numerous  group,  in  which  tlie  balance  of  supply 
exceeds  that  of  waste,  and  like  a  neglected  garden 
runs  on  to  confusion  and  destruction;  this  is  the 
chanffe  of  life  ;  the  change  from  active  function  to 
torpid  function;  a  period  when  the  elements  of 
disease  are  undergoing  a  daily  production  and  de- 
velopment, and  when  the  aid  of  the  physician 
becomes  necessary  to  guide  the  wayfarer  of  life 
to  that  easy  decline  which  results  in  a  restored 
balance  or  in  the  increase  of  waste,  and  an  increas- 
ing necessity  for  nutrition  and  supply. 

Then  we  have  to  consider  the  treatment  appli- 
cable to  the  temperaments  of  the  body,  be  they 
natural  or  acquired;  the  secreting  and  the  non- 
secreting  diseases  of  Devergie;  the  former  the  ap- 
pendage of  the  lymphatic  temperament,  the  latter 
principally  accompanying  the  nervous  temperament, 
while  the  exanthemata  belong  to  the  sanguine 
and  the  dyschromata  to  the  bilious  temperament. 
Next,  there  are  the  diseases  of  diathesis,  and 
specially  of  the  scrofulous  and  the  leprous  diathe- 
sis; and,  lastl}',  the  diseases  originating  in  blood- 
poison,  and  emphatically  in  the  poison  of  syphilis. 

Children  and  infants  are  particularly  liable  to 
secreting  or  eczeniatous  eruptions,  the  latter  pre- 
senting the  simple  erythematous,  the  serous,  or  the 
pustulous  forms;  to  infants  belong  the  red  gum  or 
tooth  rash,  strophulus,  and  intertrigo,  and  to  chil- 
dren a  little  further  advanced  impetigo  and  lichen 
urticatus.  The  remedies  the  most  appropriate  for 
infants  and  children,  are  grey  powder  with  rhubarb, 
calomel,  the  nitrorauriatic  or  sulphuric  or  phos- 
phoric acid,  with  tincture  of  orange-peel  and 
syrup,  the  syrup  of  the  biphosphate  of  iron,  the 
tincture  of  the  sesquichloride  of  iron  with  syrup, 
and  the  ferro-arsenical  mixture.  In  a  scro- 
fulous diathesis  we  may  add  to  these  means  :  cod- 
liver  oil  and  the  syrup  of  the  iodide  of  iron;  and 
when  the  bones  are  weak,  the  powder  of  the 
phosphate  of  lime  exhibited  with  the  food. 

In  the  second  period  of  life,  namel}',  boyhood 
and  girlhood,  the  exanthemata  are  apt  to  be  pre- 
valent; and  at  this  period  also  we  meet  with 
eczema  in  all  its  forms,  not  unfrequently  chronic, 
pityriasis,  ichthyosis,  and  affections  of  the  scalp, 
including  ringworm.  Our  first  attention  must  be 
given  at  this  age  to  regimen,  to  securing  a.  sound 
animal  diet,  fresh  air  and  abundant  exercise.  Our 
remedies  will  be  found  in  the  class  of  tonics  :  cod- 
liver  oil  when  there  exist  waste  and  emaciation, 
nitromuriatic  and  sulphuric  acid,  quinine,  iron 
and  arsenic. 

The  diseases  of  the  third  period  take  their  origin 
chiefly  in  deficient  nutrition,  the  amount  ofnourisli- 
inentYailing  to  keep  pace  with  the  exhaustive  ope- 
rations of  growth  and  development.  This  is  the 
period  when  schools  assume  their  tyranny,  when 
the  laws  of  hygiene  are  forced  to  give  place  to 
Latin,  Greek  and  mathematics,  to  the  piano  and 
the  use  of  the  globes;  when  learning  shows  its 


ienorance  and  bigotry  by  torturing  the  stomach 
and  starving  the  body  to  give  additional  stimulus 
to  the  nervous  system  and  brain;  when  the  thews 
and  sinews  of  phvsical  strencth  are  made  to  rela.'C 
and  bend,  and  the  expanding  chest  to  narrow 
under  the  impulse  of  intellectual  irntation  and 
fever.  At  this  age  we  still  hud  eczema,  and 
chiefly  in  the  joints;  we  have  herpes  from  ex- 


pnsiire  to  draughts  of  cold  nir  and  wet  feet  or 
clodies,  and  alphos  befiiiis  its  life-long  career;  chaps 
and  chilblains  prevail  in  the  winter  season,  and 
acne  at  all  times  of  the  year.  We  still  have  need 
of  tonics,  of  quinine,  of  steel,  of  arsenic,  and  of  a 
diet  of  the  most  generous  description. 

The  diseases  of  the  fourth  period,  of  manhood 
and  wonianhood,  are  commonly  dependent  on  a 
weakly  childhood  or  youth,  on  excessive  or  un- 
healthy occupation  and  pursuits,  on  dissipation  or 
excess,  or  on  debility  consequent  on  maternity. 
At  this  age  we  meet  with  chronic  erythemata, 
eczema,  alphos,  and  furuuculi,  and  after  regulating 
the  digestive  organs,  we  are  bound  to  have  speedy 
recourse  to  tonic  remedies,  and  to  the  specific 
power  of  arsenic.  In  women  after  pregnancy,  the 
hair  frequently  falls  out,  and,  from  want  of  good 
management  during  the  period  of  lactation,  serous 
eczemata  are  apt  to  break  out  around  the  nipples, 
in  the  armpits,  in  the  groins,  behind  the  ears,  and 
on  the  head. 

The  fifth  period  brings  with  it  the  change  of 
life,  when  both  man  and  woman  have  to  stem  the 
wave  of  habit,  and  adapt  themselves  to  a  new 
constitution,  to  a  preparation  for  decline.  This 
period  once  happily  past,  age  begins  its  course 
healthful  and  vigorous,  and  goes  on  happily  and 
almost  without  limit  to  its  duration.    This  is  the 
age  when  our  great  and  distinguished  men  are 
apt  to  drop  off;  they  die  suddenly  and  unex- 
pectedly. They  have  laboured  in  their  useful  and 
often  brilliant  career  until  the  change  of  life  has 
come  upon  them,  and  tlien,  from  want  of  care, 
from  want  of  the  direction  of  their  physician, 
whom  they  believe  themselves  too  well  to  consult, 
tliey  fiill  before  their  time,  victims  to  infirmities 
that  all  must  pass  through  to  reach  a  green  old 
age.    It  is  at  this  period  that  the  greatest  physi- 
cal blessing  that  can  befall  man  or  woman  is 
cutaneous  disease.     The  blow  must  fall — where 
shall  it  fall  ?  shall  it  fall  on  the  heart,  on  the 
brain,  on  the  lungs,  the  liver  or  the  kidneys, 
or  on  the  skin?  clearly,  if  we  value  life,  on  the 
skin;  and  it  is  then  that,  by  timely  and  judicious 
treatment,  by  that  regulation  of  the  functions  of 
digestion  and  of  secretion,  by  that  attention  to 
mental  repose,  to  exercise,  to  diet,  that  constitute 
the  basis  of  our  treatment  of  these  diseases,  we 
shall  be  able  to  avert  consequences  which,  but  for 
this  happy  affliction  of  the  skin,  must  have  been 
fatal.    It  is  at  this  period  of  life  that  we  meet 
with  critical  eczemata,  irritable  lichenous  erup- 
tions, and  teasing  pruriginous   affections.  For 
these  we  have  to  cleanse  and  purify  the  blood,  to 
strengthen  the  vigour  of  the  vital  powers,  to  re- 
Btiire  comfort  and  health;  and  the  body's  health 
brings  back  the  health  of  the  skin.    How  often 
are  we  earnestly  appealed  to    to  refrain  from 
"  throwing  an  eruption  in  ?"  whereas  we  care  little 
to  treat  the  eruption  at  such  a  moment;  we  direct 
our  powers  to  the  re-establishment  of  the  ordinary 
healthy  functions  of  life,  and  when  that  is  attained 
the  seemingly  neglected  local  affection  is  cured; 
we  have  not  Ihroxvn  it  in,  we  have  simply  starved 
it  out.    Like  an  impure  fungus,  it  only  existed 
through  the  supply  of  unwholesome  juices  fur- 
nished by  lowered  vitality  and  exhausted  tissue. 
We  invigorate  vitality  and  renovate  tissue,  and  the 
fungus  droops  and  disappears. 

The  sixth  period  is  that  of  old  .age,  the  diseases 
8uch_aa  result  from  imperfect  and  deficient  nutri- 
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tion  of  the  skin,  and  a  greater  or  less  degree  of 
exhaustion  of  the  nervous  system.  The  skin  is 
apt  to  become  harsh  and  dry  and  hard,  sebaceous 
and  epidermal  concretions,  and  sometimes  carci- 
noma of  the  sebiparous  glands,  are  formed  upon 
the  face,  lleshy  warts  and  pendulous  mollusca 
grow  out  from  the  body,  pityriasis  occurs  upon  the 
scalp,  vibices  and  petechia  on  the  fore-arms  and 
legs,  and  prurigo  of  the  general  surface  of  the 
skin.  Age  demands  little  modification  of  the 
principles  of  treatment  of  the  tegumentary  organ 
already  advocated.  The  soap-bath  should  be  used 
daily  and  abundantly,  the  skin  should  be  sub- 
mitted to  moderate  friction,  concretions  should  be 
softened  and  removed,  and  an ti- pruriginous  reme- 
dies used  to  relieve  the  itching  and  irritation  that 
pervade  the  surface.  The  constitutional  remedies 
should  difi'er  in  no  wise  except  in  mildness 
from  the  remedies  employed  during  the  other 
periods  of  life.  The  digestive  functions  must  be 
regulated,  and  the  powers  of  life  supported  with 
the  aid  of  tonic  medicines  and  regimen.  Arsenic 
is  well  borne  by  aged  persons;  and  hydrocyanic 
acid,  with  the  bichloride  of  mercury,  form  one  of 
the  best  local  applications  for  senile  prurigo. 

Having  now  considered  the  natural  division  of 
cutaneous  diseases  into  local  and  constitutional, 
and  the  general  principles  of  application  of  the 
local  and  the  constitutional  remedies,  we  have 
next  to  tm-n  our  attention  to  the  application  of 
these  principles  to  particular  instances,  and  we 
shall  most  readily  eff'ect  this  purpose  by  passing 
m  rapid  review  the  whole  series  of  cutaneous 
affections,  selecting  as  we  proceed  those  examples 
which  may  seem  to  deserve  a  more  particular 
attention  than  they  have  hitherto  received. 

The  acute  forms  of  the  eczematous  affections  call 
for  the  use  of  means  adapted  to  regulate  the 
digestive  and  nutritive  functions,  to  be  accom- 
panied or  followed  by  tonics,  while  the  chronic 
forms  demand  an  earlier  adoption  of  tonics  and 
the  use  of  arsenic.  Locally,  tlie  remedies  suited 
for  these  affections  are  water-dressing  or  poultices 
or  soothing  ointments  in  the  acute  stage,  and  gra- 
duated stimulants  in  the  chronic  stage.  In 
psoriasis,  pityriasis,  and  gutta  rosacea,  stimulant» 
are  especially  indicated;  in  psoriasis,  the  tar-tinc- 
ture and  ointment,  the  stronger  mercurial  oint- 
ments, and  sometimes  the  stronger  solutions  of 
potash;  in  pityriasis,  the  diluted  nitric  oxide  of 
mercury  ointment  (I  ad  3);  and  in  gutta  rosaceii, 
the  hypochlonde  of  sulphur  ointment.  The  pm 
ritus  of  lichen  is  best  relieved  by  lotions  contain- 
ing acetate  of  le.-id,  hydrocyanic  acid,  carbolic 
acid,  or  the  pyroligneous  oil  of  juniper,  while  in 
scabies  sulphur  is  specific  as  a  destroyer  of  the 
acarus.  A  few  inunctions  of  simple  sulphur  oint- 
uient  or  spongmgs  with  the  solution  of  sululiuivt 
of  calcium,  are  sufficient  to  annihilate  both  the 
acnrus  and  its  ova.  But  the  cure  of  scabies  is  not 
unfrequently  followed  by  a  prolonged  lichenous 
.rntation  of  the  skin,  the  secondary  consequence 
of  thg  animalcular  irritation,  and  in  some  instances 
ttie  eltect  of  the  sirlphur  frictions. 

The  erijthemaloas  affections  depend  for  their  cure 
chiefly  on  constitutional  treatment,  which  must  be 
antiphlogistic  and  tonic,  with  local  remedies  to 
subdue  heat  and  calm  irritation.  Some  of  the 
erythemata  arc  closely  allied  with  rheumatism  and 
are  benefited  by  iodide  of  potassium  and  colchi 
cum.    Erysipelas  calls  for  the  early  use  of  the 
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tincture  of  the  perchloride  of  iron,  while  the  best 
local  applications  are   flour  and  the  solution  of 
nitrate  of  silver,  as  recommended  by  Iligginbot- 
tom.    Urticaria  in  an  acute  form  requires  the 
treatment  suitable  to  erythema,  and  roseola,  which 
runs  a  specific  course,  is  to  be  managed  by  the  aid 
of  salines,  after  a  thorough  clearance  of  the  primce 
vice.    In  urticaria  ab  ingestis,  vomiting  is  to  be 
promoted,  and,  in  its  chronic  forms,  the  disorder 
requires  the  tonic  influence  of  bitters,  with  the 
mineral  acids,  of  quinine,  and,  in  some  instances, 
of  arsenic.    The  local  irritation  is  best  relieved 
by  spongings  with  hot  water,  either  simple  or 
containing  ammonia  or  vinegar. 

Of  the  bullous  affections  herpes  zoster  is  local 
and  runs  a  specific  course;  hence  the  treatment 
must  be  directed  to  the  regulation  of  temperature 
and  the  prevention  of  friction.  Dredging  with 
flour  sometimes  answers  admirably,  and  covering 
up  with  cotton  wool  secured  by  a  bandage,  or  a 
moderately  thick  coating  of  the  benzoated  oint- 
ment of  oxide  of  zinc.  A  solution  of  nitrate  of 
silver,  when  applied  early,  sometimes  acts  the 
part  of  an  ectrotic,  and  neuralgic  pains  must  be 
combated  by  quinine  or  arsenic,  and  by  the  local 
application  of  morphia,  belladonna,  or  aconite.  Mi- 
liaria is  a  clinical  debility,  for  which  the  appro- 
priate remedies  are  tonics,  such  as  cinchona  with 
sulphuric  acid,  tepid  baths  with  the  use  of  the 
juniper  tar  or  carbolic  acid  soap,  or  spongings  with 
a  hot  solution  of  ammonia  or  vinegar.  Pem- 
phigus, as  a  disease  of  debility,  requires  a  tonic 
course  of  treatment,  and  the  external  use  of  oxide 
of  zinc  or  peruvian  bark  powder,  after  previously 
puncturing  and  emptying  the  bullae. 

The  f  uruncular  affections  are  diseases  of  asthe- 
nia, and  call  for  a  tonic  regimen,  and  local  aid,  in 
the  first  place  to  retard  the  advance  of  the  morbid 
process,  and  secondly  to  relieve  tension  and  give 
exit  to  the  sphacelated  fibrous  tissue  and  pus. 
Boils  and  anthrax  may  often  be  retarded  by  the 
local  application  of  liquor  plumbi,  by  a  solution  of 
nitrate  of  silver  or  tincture  of  iodine;  but  at 
a  later  period  they  must  be  opened  either  with 
the  knife  or  potassa  fusa,  and  afterwards  dressed 
with  the  yellow  basilicon  ointment.  Anthrax 
may  also  be  treated  with  success  by  graduated 
pressure. 

Nervous  affections  must  also  he  treated  with  the 
■view  of  invigorating  the  nervous  system,  constitu- 
tionally and  locally,  by  means  of  sedatives  and 
stimulants;  among  the  internal  remedies  are  qui- 
nine, strychnine,  iron,  arsenic  and  cod-liver  oil, 
while  the  local  sedatives  are  aconite,  belladonna 
and  hydrocyanic  acid,aud  the  local  stimulants,  chlo- 
roform, tincture  of  tar,  tincture  of  iodine,  and  the 
whole  family  of  antipruriginous  applications.  Other 
remedies  are  the  shower-bath,  cold  douche,  hot-air 
bath,  sulphur  vapour  bath,  and  stimulant  soaps, 
particularly  the  juniper  tar  soap  and  carbolic  acid 
Boap.  Pruritus  of  a  part,  as  of  the  anus  and  vulva, 
is  not  uncommonly  the  result  of  a  reflex  irritation 
derived  from  some  internal  organ  in  a  morbid 
condition,  as  of  a  hajmorrhoida.l  congestion  of  the 
rectum  or  vagina,  or  of  an  uterine  congestion,  in 
which  case,  while  we  do  our  best  to  alleviate  the 
apparent  evil,  we  must  at  the  same  time  direct  our 
attention  to  the  exciting  cause  of  tiuit  evil. 

Vascular  affections,  for  example,  liypertrophy  of 
the  ^mall  veins  and  of  the  capillaries,  may  require 
the  employment  of  pressure  with  or  without  as- 


tringent applications,  the  use  of  a  caustic,  or  of  tho 
knife.    Isolated  venules,  such  as  are  often  met 
with  in  association  with  hypertrophy  of  the  skin 
of  the  nose,  may  be  cured  by  the  application  of  a 
fine  point  of  potassa  fusa,  to  coagulate  the  stream 
of  blood  and  produce  obliteration  of  the  vessel. 
The  same  procedure  is  applicable  to  the  smaller 
nievi  in  which  a  single  vessel  only  is  implicated 
as  a  uEevus  araneus,  and  a  similar  principle,  namely 
that  of  setting  up  inflammation  in  the  abnormal 
tissues,  and  thereby  bringing  about  obliteration  of 
the  vascular  structure,  is  the  basis  of  the  treatment 
of  every  form  of  vascular  njevus;  to  this  end  are 
the  inoculation  with  vaccine  lymph,  the  injections 
with  astringent  and  stimulant  fluids,  and  the  break- 
ing up  of  the  tissue  by  means  of  a  fine  tenotomy 
knife.  In  infants,  vascular  ntevi  left  to  themselves 
will  often  get  well  spontaneously;  at  other  times 
it  may  be  necessary  to  remove  them  by  ligature, 
the  ligature  passing  beneath  their  base  being  the 
best  adapted  for  that  purpose. 

The  hmmodyscrasio  affections  are  essentially  as- 
thenic in  their  nature,  diseases  of  cachexia;  some- 
times induced  by  bad  air,  bad  food,  and  insufficient 
clothing;  sometimes  by  sameness  of  an  innutritions 
food,  as  in  the  case  of  sea  scurvy;  and  sometimes 
by  an  idiopathic  depression  of  vitality  depending 
on  feebleness  of  constitution,  and  producing  the 
same  physical  eff'ects  as  the  causes  above  stated ; 
a  cachexia  in  which  the  blood  loses  its  plastic  and 
its  nutritive  properties,  and  the  capillary  vessels 
and  the  tissues  their  tone  and  their  powers  of  re- 
sistance. Sometimes,  as  in  purpura  febrilis,  there 
are  feverish  symptoms,  but  depending  on  irrita- 
bility of  system  and  weakened  vitality,  and  bearing 
only  the  mildest  form  of  antiphlogistic  treatment, 
conjoined  wiih  tonic  remedies.  The  constitutional 
treatment  of  purpura  calls  for  the  use  of  the  sesqui- 
carbonate  of  ammonia,  with  or  without  cinchona 
or  calumba  in  the  acute  period,  and  in  the  chronic 
forms,  of  the  mineral  acids,  and  especially  sulphuric, 
with  liquor  cinchonse  or  quinine,  the  citrate  of 
quinine  and  iron,  and  cod-liver  oil.  In  those  forms 
of  the  complaint  which  originate  in  bad  or  insufli- 
cient  food,  and  general  perversion  of  the  laws  of 
hygiene,  the  treatment  is  obvious,  good  food,  proper 
clothing,  and  proper  ventilation.  Sea  scurvy  may 
be  checked  and  even  prevented  by  the  addition  of 
lemon-juice  and  potatoes  to  the  ordinary  diet.  The 
local  treatment  of  purpura  must  consist  in  the  use 
of  those  means  which  harden  and  give  tone  to  the 
skin;  such  are,  the  use  of  soap  with  cold  ablutions, 
the  shower  bath,  and  sponging  the  surface  with 
the  sesquicarbonate  of  ammonia  lotion.  In  pur- 
pura urticans  it  may  be  necessary  to  prescribe  the 
juniper  tar  liniment  or  lotion,  or  a  lotion  of  hy- 
drocyanic acid. 

Developmental  and  nutritive  affections  originating 
out  of  deficient  vital  power,  necessarily  deraajid 
the  aid  of  a  tonic  treatment  and  regimen,  and 
especially  the  adoption  of  nutritive  tonic  remedies, 
such  as  arsenic.  On  the  same  principle  the  local 
treatment  must  consist  of  baths,  soaps,  and  mild 
stimulants  applied  to  the  skin.  Tepid  water  w;th 
abundance  of  soap  speedily  removes  all  epidermic 
and  sebaceous  sordes  and.  concretion  from  the 
skin,  and  a  softening  oleaginous  pomade  or  gly- 
cerine paste,  prevents  their  renewal,  while  the 
atmosphere  and  friction  perform  the  part  of  loc.-il 
tonics.  The  same  plan  of  treatment  is  applicable 
to  cachex  ia  cutis,  with  the  addition  of  the  stimu- 


]ant  influence  of  the  hypocliloride  of  aulphur 
ointment. 

In  ii3-pertrophic  and  atrophic  affections,  there 
is  rarely  any  important  disorder  of  the  economy, 
and  our  chief  dependence  must  be  placed  on  local 
treatment.  Na2vu3  hypertrophicus  and  the  ecphy- 
niat;i  are  to  be  treated  by  ablation  or  caustics. 
Cheloraa  has  hitherto  defied  treatment  excepting 
with  iodine,  and  boucnemia  has  yielded  only  to 
ligature  of  the  main  artery  of  the  affected  part. 
Atrophia  cutis  is  doubtless  a  neurosis,  and  should 
be  treated  by  arsenic  and  local  stimulants,  unless 
any  special  indications,  such  as  cellulitis,  be  pre- 
sent. 

Alphous  qfficlions,  represented  by  alphos,  the 
lepra  vulgaris  of  Willan,  the  psoriasis  of  the  Ger- 
man and  French  school,  being  independent  of  any 
known  constitutional  cause,  might  be  supposed  to 
be  beyond  the  reach  of  constitutional  remedies; 
nevertheless  experience  has  proved  that  the  erup- 
tion yields  pretty  certainly  to  an  arsenical  course 
of  some  months'  duration,  and  has  also  been  suc- 
cessfully treated  from  time  to  time  with  liquor 
pntassK,  tincture  of  cantharides,  tar  in  capsules  or 
pills,  and  decoctions  of  dulcamara  and  bardanum. 
The  dose  of  arsenic  is  five  minims,  to  be  taken 
three  times  a-day,  with  meals,  and  with  the  usual 
precautions,  and  after  a  few  weeks  the  dose  maj' 
be  raised  to  six  and  seven  minims,  but  always 
closely  watched.  The  local  treatment  which  is 
most  successful,  is  that  practised  by  Hebra,  namely 
friction  with  soap  and  flannel  with  a  view  to 
remove  the  scales,  and  the  subsequent  application 
of  a  tincture  of  tar  and  soap,  or  a  saturated  solu- 
tion of  the  sulphuret  of  calcium.  The  soap  fric- 
tions and  stimulant  applications  must  be  continued 
daily,  unless  an  excess  of  irritation  be  created, 
until  the  local  congestion  and  infiltration  are  re- 
moved. 

Strumous  affections  call  for  a  constitutional  treat- 
ment to  correct  the  morbid  diathesis,  as  well  as 
for  local  treatment  to  promote  a  more  healthy 
nutritive  action  in  the  skin.  The  special  remedies 
for  the  strumous  diathesis  are  iodine,  cod-liver  oil, 
phosphorus,  and  chalybeates,  conjoined  with  gene- 
ral tonics,  a  tonic  regimen  and  sound  hygienic  con- 
ditions. The  local  treatment  for  scrofuloderma  is 
chiefly  tincture  of  iodine,  and  for  the  various  forms 
of  lupus,  stimulant  applications  and  escharotics;  in 
lupus  erythematosus,  a  strong  potash  solution, 
iodized  glycerine,  or  the  iodide  of  sulphur  oint- 
ment; in  lupus  non  exedens,  caustic  potash,  or 
acid  nitrate  of  mercury;  and  in  lupus  exedens, 
caustic  potash,  nitrate  of  silver,  or  acid  nitrate  of 
mercury. 

Carcinoma  of  the  skin,  beginning  in  a  sebaceous 
gland,  or  in  the  parietes  of  a  follicle,  and  forming 
a  small  tubercle,  should  be  destroyed  as  early  as 
possible  by  potassa  fusa;  at  a  late  period  it  escapes 
control,  and  then  can  be  treated  only  with  ordinary 
expectant  remedies. 

The  iyinotin  affections  are  omitted  from  this 
article,  as  being  in  their  nature  fevers,  and  not  be- 
longing strictly  to  diseases  of  the  skin;  neverthe- 
less, it  may  be  well  to  register  in  this  place  the 
almost  specific  power  of  the  sesquicarbonate  of  am- 
monia in  the  treatment  of  rubeola  and  scarlatina; 
tlie  importance  in  these  affections  of  inunctions 
with  lard,  and  the  equal  importance  of  an  external 
application  in  variola,  which  shall  exclude  the 
atmosphere,  and,  if  possible,  the  ligiit.    The  prc- 
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parations  usually  employed  for  this  purpose,  are 
ointments  of  mercury,  or  mercurial  plaster,  which 
are  open  to  the  objection  of  exciting  ptyalism;  lard 
inspissated  with  charcoal,  starch,  or  chalk  might 
answer  the  purpose  equally  well.  Other  prepara- 
tions of  a  non-mercurial  nature  have  been  sug- 
gested, but  none  possess  that  amount  of  simplicity 
of  composition  and  application  which  is  calculated 
to  give  them  a  standard  place  among  therapeutical 
remedies.  The  best  contrivance  at  present  known 
for  the  treatment  of  variola  is  the  permanent  hot 
bath  of  Hebra,  noticed  in  connection  with  the 
treatment  of  burns  and  scalds. 

Syphilitic  affections  of  the  skin  are  essentially- 
constitutional,  and  are  either  the  first  general  evi- 
dence of  the  presence  of  the  poison  in  the  blood, 
secondary;  or  they  may  occur  at  a  later  period  of 
life,  years  after  the  original  inoculation,  with  or  with- 
out intermediate  or  transitional  appearances  of  the 
disease  to  connect  it  with  the  primary  contagion, 
tertiary.    Hence  the  treatment  of  syphilodennata 
must  be  chiefly  constitutional;  nevertheless,  in  the 
more  distant  and  tertiary  form  of  the  disease,  local 
treatment  is  of  much  importance  ;  and  at  still  later 
periods,  local  treatment  may  be  relied  upon  for  the 
cure  of  the  eruption,  without  any  constitutional 
treatment  whatsoever.    The  constitutional  reme- 
dies applicable  to  syphilodermata,  are  the  iodide  or 
bromide  of  potassium,  with  the  compound  decoction 
of  sarsaparilla,  aided  by  the  mildest  form  of  mer- 
curial, the  Plummer's  pill,  in  the  secondary  erup- 
tions; and  the  bichloride  of  mercury,  syrup  of 
the  iodide  of  iron  and  cod-liver  oil  in  the  tertiary 
eruptions.    The  proto-ioduret  of  mercury  is  also  a 
valuable  remedy,  both  in  the  secondary  and  in  the 
tertiary  disease,  but  chiefly  in  the  former.  Lo- 
cally, we  shall  derive  benefit  from  the  mercurial 
ointments  and  mercurial  plaster,  as  also  from  the 
use  of  water  dressing  and  opiate  lotions.    In  the 
use  of  both  the  iodide  of  potassium  and  mercurj', 
it  is  to  be  remembered  that  the  constitution  quickly 
becomes  accustomed  to  the  remedy,  and  it  is  there- 
fore necessary  to  augment  the  dose  every  ten 
days.   Another  remedy  of  great  value  in  the  syphi- 
lodermata, and  one  which  succeeds  when  all  others 
have  failed,  is  the  so-called  Zittmann  treatment. 

The  leprous  affections,  typified  by  elephantiasis, 
the  ancient  lepra,  are  examples  of  disease  of 
the  blood  and  of  the  nervous  system,  the  former 
evincing  itself  in  the  formation  of  tubercles  and 
ulceration,  the  latter  in  atrophy  and  paralysis. 
Danielssen  and  Boeck,  to  whom  Europe  is  in- 
debted for  their  careful  researches  into  this 
malady,  place  most  confidence  in  abstraction  of 
blood  from  the  region  of  the  spine,  and  the  in- 
ternal administration  of  arsenic.  We  have  em- 
ployed iodine,  arsenic,  the  iodide  of  iron,  the 
liquor  hydriodatis  hydrargyri  ot  ar>enici,  cod- 
liver  oil,  bichloride  of  mercury  with  bark, 
sulphur,  the  oil  of  the  chaoul  moogra,  and  the 
hydrocotyle  asiatica,  but  with  no  satisfactory 
result.  The  local  treatment  should  be  of  a 
nature  to  strengthen  the  skin  b}'  mild  stimu- 
lation, and  at  the  same  time  modify  its  torpid 
action,  namely,  by  means  of  frictions  with  sulphur 
and  juniper  tar  soap,  with  the  sulphuro-alkaline 
ointment,  with  iodine  ointment,  with  the  iodu- 
retted  glycerine,  the  juniper  tar  liniment,  and  the 
saturated  solution  of  sulphuret  of  calcium.  Tho 
blotches  of  morphoea  alba  or  vitiligo,  which  ac- 
company this  disease,  may  be  stimulated  to  a  moro 
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healthy  action  by  the  loduretted  glycerine  or 
acetum  cantharidis;  and  the  tubercles  may  be 
softened  and  dispersed  by  painting  them  over  with 
a  solution  of  potassa  fusa,  or  with  the  compound 
tincture  of  iodine. 

Pigitwnlary  affections,  or  discolorations  of  the 
skin,  are  aberrations  from  the  natural  standard 
of  health  of  the  organ,  and  of  its  healthy  function. 
The  skin  is  a  chromatogenous  organ,  and  the 
absence  of  colour,  its  excess,  or  its  alteration,  are 
so  many  signs  that  the  organ  is  performing  its 
function  unhealthily — hence   the  foundation  for 
therapeutical  interference. .  Excess  of  pigment  or 
alteration  of  pigment  may  be  due  to  hyperajmia, 
or  have  originated  in  hyperaemia  as  an  exciting 
cause;  simple  excess  in  quantity  may  result  from 
the  presence  of  an  excess  of  pigment  in  the  blood, 
■while  loss  of  pigment  may  be,  as  it  commonly  is,  a 
loss  of  nervous  vitality  in  the  skin.  "We  may  there 
fore  have  occasion  toemploy  constitutional  remedies, 
such  as  may  be  known  to  possess  the  power  of 
giving  tone  to  the  skin,  of  altering  its  nutritive 
processes,  of  strengthening  its  nerves,  and  improv- 
ing its  vitality,  such  as  arsenic,  or  the  tincture  of 
cantharides;  or  we  may  suspect  an  ansemic  cause^ 
and  exhibit  iron,  or  the  iodide  of  iron,  or  even 
cod-liver  oil.    At  other  times,  when  the  skin  is 
simply  performing  the  office  of  an  eliminator  of  an 
excess  of  pigment,  we  must  direct  our  treatment 
to  those  organs  which  may  be  seemingly  in  fault 
and  assist,  if  possible,  the   hyperformation  of 
pigment.    We  have  pointed  out  a  cause  of  morbid 
production  of  pigment  in  exhausted  power  of  the 
abdominal  system  of  organic  nerves;  and  Addison 
has  shown  an  association  between  a  morbid  con 
dition  of  the  supra-renal  capsules,  anaemia,  and 
melasma.     Arsenic  is  known  to    increase  the 
quantity  of  the  melanic  pigment  in  the  skin, 
hence  its  peculiar  adaptability  to  the  dischromato- 
dermata,  and  cantharidine,  when  used  externally, 
is  known  to  produce  a  similar  effect.    We  may, 
therefore,  place  cantharidine  at  the  head  of  our 
local  remedies  for  restoring  the  normal  chromato 
genous  function  of  the  skin  ;  and  follow  it  up  with 
other  useful  stimulants,  such  as  the  bichloride  of 
mercury,  ammonia,  the  juniper  tar  soap,  hot-air 
bath,  cold  ablutions,  cold  douche,  and  the  shower 
bath.    The  most  effectual  treatment  of  chloasma, 
is  washing  the  skin  with  carbolic  acid  soap,  and 
sponging  with  a  lotion  of  carbolic  acid,  or  with 
one  of  bichloride  of  mercury  in  emulsion  of  bitter 
almonds. 

The  dermopliyiic  affections  are  amenable,  with 
more  or  less  success,  to  stimuhmt  local  applications, 
and  especially  to  carbolic  acid  in  lotion  and  soap, 
sulphur  soap,  and  the  bichloride  of  mercury  in 
ointment  or  lotion. 

ungual  affections,  degeneration  of  the  structure 
ff  the  nail  may  sometimes  give  rise  to  so  much  in- 
convenience as  to  render  blistering  of  the  matrix 
necessary;  minor  states  of  derangement  may  be 
benefited  by  painting  with  the  compound  tincture 
of  iodine.  Ingrowing  of  the  lateral  borders  of 
the  nail,  such  as  commonly  occurs  in  the  great 
toe,  may  be  best  remedied  by  scraping  the  nail 
until  it  is  thin  and  flexible,  and  then  trimming  its 
edges;  while  onychia  will  require  an  antiphlo- 
gistic treatment  at  first,  and  subsequently,  if  it 
get  mto  a  chronic  condition,  the  free  use  of  stinm- 
iHut  applications  and  caustics.  Onychia  is  some- 
times dependent  on  the  syphilitic  poison,  and 


sometimes  on  scrofula,  in  which  case  the  constitu- 
tional remedies  applicable  to  those  diseases  are 
rendered  necessary,  combined  with  mercurial 
lotions  and  ointments  in  the  instance  of  syphilis, 
and  mildly  stimulating  applications,  for  example, 
iodide  of  potassium,  or  ammonium  rubbed  down 
with  lard,  in  scrofula. 

Diseases  of  the  Itairs  and  liairfollicles  being 
sometimes  the  consequence  of  a  congenital  weak- 
ness of  tissue,  sometimes  of  deficient  nutritive 
power,  and  sometimes  of  actual  inflammation  of 
the  follicles,  commonly  of  a  low  or  nervous  type, 
may  require  the  aid  of  constitutional  remedies  to 
improve  the  innervation  and  nutrition  of  the  skin, 
as  of  arsenic,  cantharidine,  bitter  tonics,  or  ferru- 
ginous tonics  ;  and  also  of  local  remedies,  of  the 
class  of  stimulants,  such  as  cantharides,  iodine, 
ammonia,  sulphur  soap,  or  the  juniper  tar  in  al- 
kaline solution  or  soap.    When,  however,  inflam- 
matory irritability  with  exfoliation  of  the  epi- 
dermis exists,  a  diluted  ointment  of  the  nitric  oxide 
of  mercury  is  the  more  appropriate  remedy.  Alo- 
pecia, and  especially  area,  calls  for  the  use  of  stimu- 
lants, the  cantharidine  pomatum  for  the  former,  the 
solution  of  cantharides  in  strong  acetic  acid  or  com- 
pound tincture  of  iodine  for  the  latter.  Altered 
direction  of  the  hair,  as  in  trichiasis  ciliorum,  is  to 
be  treated  by  avulsion  ;  the  trichiasis  coacta  by 
the  removal  of  the  clotted  masses  by  cutting,  fol- 
lowed, if  convenient, by  shaving;  and  altered  colour 
by  moderate  stimulation  of  the  scalp,  and  arsenic. 
Alteration  of  structure,  giving  rise  to  trichonosis, 
is  a  disease  of  debility — of  general  debility  and 
local  debility.    It  occurs  in  childhood  and  youth, 
and  demands  the  constitutional  aid  of  regimen,  of 
a  sound  animal  diet,  bitter  and  ferruginous  tonics, 
cod-liver  oil,  with  the  syrup  of  the  iodide  of  iron, 
the  mineral  acids  with  mild  bitters,  and  especially 
of  arsenic.    While,  locally,  the  best  remedies  ate 
ablutions  with  the  carbolic  acid,  or  juniper  tar 
soap  and  cold  water,  and  inunction  with  the  nitric 
oxide  of  mercury  ointment,  diluted  in  the  propor- 
tion of  one  part  to  three.    The  diseases  more 
especially    affecting   the   hair-follicles,  namely, 
erythema  with  altered  secretion,  kerion,  sycosis 
and  favus,  besides  constitutional  means  requisite 
to   improve   the   general   health,    are  benefited 
by  saponaceous  ablutions,  particularly  with  the 
juniper  tar  soap,  and  the  diluted  ointment  of  the 
nitric  oxide  of  mercury  already  mentioned.  These 
means  will  be  sufficient  to  cure  the  hyperasmic 
state  of  the  follicles  that  gives  rise  to  excessive 
sebaceous  secretion.    Kerion  and  aehores  of  the 
follicles  require  a  soothing,  and  at  the  same  time  a 
mildly  stimulating,  method  of  treatment.    A  cold 
starch  poultice  or  water  dressing  when  there  are 
crusts,  an  ointment  of  the  acetate  of  lead  sub- 
sequently, and  at  a  later  date,  to  disperse  sub- 
cutaneous accumulations  of  serum,  painting  with 
the  compound  tincture  of  iodine.    To  restore  the 
lone  of  the  skin,  with  a  view  to  reproduce  the 
hair  on  the  bald  spots,  ablutions  with  the  juniper 
tar  soap  and  cold  water,  with  abundance  of  stimu- 
lation by  combing  and  brushing,  are  the  most 
effective  means.    A  similar  plan  of  treatment  is 
applicable  to  favus,  also  a  disease  of  childiiood 
and  youth.     Sycosis,  however,  a  disease  of  man- 
hood, is  remarkable  for  its  obstinac)-,  and  olten 
for  its  severity.     In  sycosis,  a  local  treatment 
is  more    especially  ind'icated  ;   avulsion   of  the 
hairs,  ablution  with  the  potash   soap,  frictions 
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with  the  hj'pocliloride  of  sulphur  ointment,  with 
an  ointment  of  the  iodide  of  sulphur,  or  with 
ioduretted  glyceiine,  and  painting  with  the 
stronger  alkaline  solutions,  are  among  the  more 
forcible  remedies  ;  while  in  less  severe  cases,  a 
lotion  of  the  bichloride  of  mercury  may  be  suc- 
cessful. After  the  use  of  the  strong  alkaline  solu- 
tions, it  will  be  desirable  to  apply  a  starch  poultice, 
or  some  mild  protective  ointment,  such  as  that  of 
the  acetate  of  lead  or  camphor. 

Diseases  of  the  sebtparous  glands  arise  chiefly 
from  want  of  healthy  vitality  of  the  skin;  some 
occurring  in  youthful  life,  when  the  powers  of  the 
integument  are  not  yet  attained,  for  example, 
acne;  others,  in  adult  age,  such  as  encysted 
tumors;  and  some  in  elderly  persons,  for  example, 
sebaceous  ichthyosis  of  the  face,  and  carcinoma. 
Some  of  these  affections  are  associated  with  an 
excess  of  secretion,  which  may  therefore  be  con- 
sidered as  morbid;  and  others  with  a  deficiency. 
The  purpose  of  treatment  should  be  to  give  tone 
and  vigour  to  the  skin;  and  this  we  may  effect 
by  constitutional  means,  as  by  bitter  and  ferru- 
ginous and  acid  tonics,  and  by  arsenic;  and 
locally  by  the  aid  of  soaps,  sulphur  ointment,  and 
lotions  of  sulphur  and  of  the  bichloride  of  mer- 
cury. The  morbid  sebaceous  secretions  may 
alvvaj's  be  removed  by  saponaceous  and  mildly 
alkaline  remedies,  however  hard  and  horny  they 
may  be  in  their  dried  state;  and  this  removal 
must  be  effected  before  stimulant  applications  can 
be  made  to  act  upon  the  skin,  to  stimulate  it  to 
more  healthy  action.  This  is  the  principle  of  treat- 
ment of  stearrhoea,of  sebaceous  ichthyosie,and  even 
of  sebaceous  xeroderma.  Horns  may  be  softened 
by  poultices  and  alkaline  applications,  and  on 
their  removal,  the  skin  upon  which  they  had 
grown  may  be  brought  into  a  healthy  condition 
by  mild  stimulants.  The  tubercles  of  molluscum 
may  be  touched  with  a  solution  of  equal  parts  of 
potassa  fusa  and  water.  They  are  commonly  de- 
veloped in  scrofulous  children,  and  this  treatment 
may  be  advantageously  accompanied  with  the 
constitutional  treatment  adapted  to  the  scrofulous 
diathesis.  Sebaceous  accumulations  may  be 
squeezed  out  of  their  sac,  often  without  enlarg- 
ing the  dilated  aperture  of  the  follicle;  at  other 
times  a  small  incision  may  be  necessary  to  assist 
their  release.  Encysted  tumors  are  best  treated 
by  incision  and  avulsion  of  the  horny  sac  which 
constitutes  their  cyst.  Acne  is  a  consequence  of 
lowered  tone  of  the  skin,  and  generally  of  weak 
powers  of  constitution,  hence  it  will  require  gene- 
ral tonics  at  first,  and  subsequently  the  operation 
of  arsenic,  while  the  external  treatment  should 
consist  pf  frictions  with  the  bypochloride  of  sul- 
phur ointment  or  of  sulphur  lotions  or  paste,  and 
copious  ablutions  with  soap. 

Disorders  of  perspiraliun  rarely  present  them- 
selves in  an  acute  form  so  as  to  require  antiphlo- 
gistic treatment;  they  are  commonly  dependent  on 
debility,  for  example,  sudden  perspirations  on 
slight  exertion,  or  night  perspirations,  and  yield 
to  the  use  of  sulphuric  acid  and  quinine.  Foetid 
perspiration,  though  in  general  constitutional, 
may  often  be  much  alleviated  by  regulating  the 
functions  of  digestion,  and  in  improving  assimila- 
tion. For  this  purpose,  when  ordinary  alteratives 
and  tonics  have  effected  all  of  which  they  are 
capable,  a  course  of  arsenic  is  sometimes  c-idvantn- 
goous.    Local  treatment  in  the  way  of  soaps, 
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ablutions  and  the  cold  shower  or  sponging  bath 
cannot  be  insisted  on  too  strongly. 

Malis  and  scabies,  depending  on  a  living  cause 
of  irritation,  on  or  in  the  epidermis,  and  wholly- 
disconnected  with  constitutional  disorder,  require 
for  their  treatment  only  local  means;  sulphur  for 
scabies;  mercurial  ointments  or  washes  for  pedi- 
culi,  and  sulphuro-alkaline  ablutions  for  both. 
The  local  remedies  for  pediculi  are,  the  ammonia- 
chloride  of  mercury  ointment,  with  camphor  and 
a  few  drops  of  the  essential  oil  of  almonds;  the 
bichloride  of  mercury  with  alcohol  in  emulsion  of 
bitter  almonds  may  also  be  used  for  the  hair,  and 
is  the  best  means  of  destroying  the  nids  in  which 
the  ova  are  contained,  and  the  unguentum  staphi- 
sagria;,  an  old  popular  remedy.  To  these  means 
may  be  added  ablutions  with  an  abundance  of 
soap  night  and  morning.  For  the  pediculi  pubis 
infesting  the  eyelashes,  the  best  application  is  the 
nitrate  of  mercury  ointment,  of  moderate  strength. 

In  bimis  and  scalds,  and  also  in  frost-bite,  the 
great  art  of  the  surgeon  is  to  restore  the  vitality 
of  the  injured  tissues,  and  in  the  case  of  burns 
and  scalds  to  exclude  the  contact  of  the  air,  and 
particularly  of  that  most  stimulating,  and,  to 
weakened  tissues,  most  irritating  element  of  the 
atmosphere,  oxygen.  Various  appliances  have  at 
various  times  been  suggested  for  this  purpose, 
such  as  the  linimentum  calcis:  a  paste  of  creta 
praeparata,  or  the  unguentum  resinas  reduced  to 
the  state  of  liniment  by  the  addition  of  oil,  but 
none  has  proved  so  eminently  successful  as  the  in- 
vention of  Hebra,  the  permanent  hot  bath,  in 
which  he  keeps  the  patient  during  the  whole 
period  of  treatment,  and  until  the  healing  of  the 
skin  is  accomplished.  The  water  of  this  bath  ia 
constantly  undergoing  change,  flowing  in  at  one 
end  and  out  at  the  other  ;  it  is  therefore  always 
clean  and  fresh,  always  of  the  same  temperature, 
and  in  it  the  patient  reclines  upon  a  soft  mattress. 
The  gravity  of  the  water  almost  floats  his  body, 
and  obviates  the  pressure  on  the  dependent  parts, 
which  would  otherwise  be  occasioned  by  his  mere 
weight,  and  the  flayed  surface  is  preserved  of  the 
same  continuous  and  grateful  temperature,  and 
always  moist,  a  perfect  dressing  throughout  the 
cure.  For  a  more  complete  description  of  the  treat- 
ment of  burns  and  scalds,  and  also  of  frost-bite, 
we  must  refer  the  reader  to  the  special  articles 
devoted  to  these  subjects  in  this  Dictionary.] 

Erasmus  Wilson. 
SOUND.  An  instrument  which  surgeons  in- 
troduce through  the  urethra  into  the  bladder,  in 
order  to  discover  whether  there  is  a  stone  in  this 
viscus  or  not.  The  sound  is  made  of  highly  po- 
lished steel,  in  order  that  it  may  convey  to  the 
surgeon's  fingers  the  sensation  of  any  thing  against 
which  its  end  may  strike.  It  is  also  generally 
rather  less  curved  than  a  catheter,  and  the  curved 
part  shorter,  so  that  its  extremity  may  be  more 
easily  inclined  to  the  lower  part  of  the  bladder 
where  the  stone  is  most  frequently  situated.  How- 
ever, some  practitioners  occasionally  employ  a 
sound  which  is  straigiit,  except  a  small  portion  oV 
it  near  the  back,  which,  after  the  introduction  of 
the  instrument,  is  turned  down  to  either  side  so 
as  to  touch  any  calculus  lodged  just  behind  'the 
prostate  gland. 

[SOUND  (UTERINE).  The  uterine  cavity 
is  explored  like  the  bladder  by  means  of  sounds. 
The  introduction  of  sounds  of  various  forms  and 
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material  was  counselled  by  Hippocrates,  chiefly 
with  a  therapeutic  intention.  Since  his  time  the 
sound  has  been  frequently  used  as  an  instrument 
of  diagnosis.  Harvey  relates  a  case  in  which  he 
used  an  iron  sound  to  dilate  the  uterus.  Samuel 
Cooper,  in  the  early'  editions  of  this  Dictionary, 
describes  the  use  of  the  probe  or  sound  in  distin- 
guishing polypus,  prolapsus,  and  inversion  of  the 
uterus  from  each  other.  Its  more  methodical  use, 
however,  dates  from  lfi26,  when  M.  Lair  (Nou- 
velle  Alithode  (la  Traiiement  des  Ulceres  de  VUte- 
rus,  Paris)  specially  directed  attention  to  the  sub- 
ject. Sir  James  Simpson  {Edinb.  Monthly  Journ. 
IS iS—Obsleirio  Works,  1855),  Kiwisch  (Kli- 
jiische  Vortr'dge,  1851),  Huguier  {Hx,slcrom.tirie 
cj-c,  Paris,  1865),  about  the  same  time — 1843 — 
gave  precision  to  the  instrument  and  its  applica- 
tions. It  extends  the  faculty  of  touch  beyond 
the  reach  of  the  fingers.  Simpson's  sound  is  in 
most  general  use.  It  generally  resembles  the  male 
bladder  sound.  It  has  a  rounded  knob  at  the  end 
to  avoid  injuring  the  uterus.  It  is  graduated  bj' 
notches,  to  enable  the  operator  to  tell  the  depth  of 
penetration.  At  two  and  a  half  inches  from  the 
knob  is  a  projecting  elbow,  which  marks  the  nor- 
mal length  of  the  uterine  cavity.  The  stem  tapers 
towards  the  end,  and  is  made  of  soft  silver  or  other 
flexible  metal,  so  as  to  admit  of  its  being  bent  as 
desired.  The  uses  of  the  instrument  are:  1st, 
diagnostic;  it  measures  the  length ;  it  determines 
the  degree  of  mobility;  it  tells  the  direction  or 
axis  of  the  uterus;  it  discovers  flexions  of  the 
organ;  it  distinguishes  the  uterus  from  tumors 
attached  or  contiguous  to  it;  it  reveals  constriction 
or  permeability  of  the  uterine  canal.  2nd,  thera- 
peutic, and  more  doubtful :  it  may,  acting  as  a 
lever,  restore  a  flexed  or  prostrate  uterus  to  its 
normal  position;  it  may  dilate  the  constricted 
canal;  it  may  hold  the  uterus  out  of  the  way 
during  operations  upon  neighbouring  parts.  The 
instrument  may  be  applied  through  the  speculum 
or  alone.  For  most  purposes  it  is  better  to  use  it 
alone.  But  it  is  an  essential  aid  to  the  speculum 
by  drawing  the  os  uteri  into  the  field  of  vision, 
and  by  drawing  upon  one  or  other  lip  to  procure  a 
better  view  of  the  cavity  of  the  cervix. 

To  use  the  instrument  the  patient  should  lie  on 
her  left  side,  with  the  nates  near  the  edge  of 
the  couch.  This  position  allows  the  handle  to  be 
carried  as  far  backwards  or  forwards  as  the  case 
may  require.  The  forefinger  of  the  left  hand  is 
then  passed  up  to  the  os  uteri,  and  serves  to  guide 
the  point  of  the  sound  into  the  uterus.  In  the 
ordinary  condition,  the  body  of  the  uterus  being 
slightly  bent  upon,  the  cervix,  and  the  whole  organ 
being  set  at  an  obtuse  angle  into  the  fundus  of  the 
VBgina,  and  directed  a  little  forwards,  it  is  neces- 
sary to  give  the  sound  a  gentle  curve  to  correspond 
with  this  flexion  and  inclination.  When  intro- 
duced in  such  a  case  the  uterus  is  slightly  elevated 
by  the  sound,  and  the  fundus  supported  on  the 
sound  may  be  felt  above  the  pubes  by  the  hand  out- 
side. Commonly  slight  resistance  and  pain  are  ex- 
perienced at  the  point  of  junction  of  cervix  and 
body  of  the  uterus.  If  the  organ  is  abnormally 
bent  upon  itself  or  reclined,  a  corresponding  bend 
nmst  be  given  to  the  sound,  and  the  point  must  be 
duly  directed.  Commonly,  the  position  of  the 
body  of  the  uterus  can  be  felt  by  the  examining 
or  finding  finger;  but  sometimes  what  feels  like 
the  body  of  the  uterus  is  in  reality  a  tumor 


bulging  from  its  wall.  In  such  a  case  the  direc- 
tion taken  by  the  sound  shows  where  the  cavity 
of  the  uterus  proper  really  is,  and  puts  the  tumor 
in  distinct  evidence.  The  sound  is  also  the  best 
porte-caustique.  The  knob,  dipped  in  fused  nitrate 
of  silver,  receives  a  coating,  which  can  be  carried, 
if  necessary,  into  the  cervix,  or  even  to  the  fundus 
uteri.  The  dangers  attending  the  ' use  of  the 
sound  are,  if  roughly  handled,  metritis,  great 
pain,  and,  above  all,  the  risk  of  procuring  abor- 
tion. Hence  it  is  necessary  to  ascertain  before- 
hand if  pregnancy  exist.  It  should  not  be  used 
if  metritis  or  pel i-uterine  inflammation  be  present, 
nor  during  or  near  a  menstrual  epoch.  Dessaut 
relates  {Acad,  de  Mededne,  1854)  fatal  results : 
one  by  Dr.  De  Mnssy;  one  by  Huguier,  who  un- 
wittingly induced  abortion  at  two  and  a  half 
months,  which  was  followed  by  death.  Aran  re- 
lates a  case  ending  fatally  through  the  use  of  the 
sound  to  restore  a  retroverted  uterus  which  was 
bound  by  adhebions.] 

In  some  cases  a  gum-elastic  bougie  will  answer 
the  purpose  of  a  rigid  sound,  and  is  safer.] 

Robert  Barnes. 

SOUNDING.  The  operation  of  introducing 
an  instrument  for  detecting  stone  in  the  bladder. 
In  the  male,  sounds  are  generally  introduced  much 
in  the  same  way  as  catheters,  either  with  the  con- 
cavity towards  the  abdomen,  or  the  convexity;  in 
which  last  method  it  is  necessary,  as  soon  as  the 
beak  of  the  sound  has  arrived  in  the  perineum,  to 
bring  the  handle  of  the  instrument  downward  by  a 
semicircular  movement  to  the  right,  while  the 
other  end  is  kept  as  much  fixed  as  possible.  This 
is  what  the  French  terra  the  coup  or  tour  de  mailre; 
a  plan  less  often  followed  at  the  present  day  than 
formerly,  because,  except  in  very  corpulent  sub- 
jects, it  has  no  particular  recommendation  ;  and, 
even  in  such  individuals,  the  inconvenience  of  the 
protuberant  hypogastric  region  may  be  avoided,  by 
inclining  the  handle  in  the  first  stage  of  the  opera- 
tion towards  the  patient's  left  groin. 

The  instrument  having  been  introduced,  its  ex- 
tremity is  to  be  turned,  and  moved  in  every  direc- 
tion, when,  if  there  be  a  calculus,  its  presence  will 
usually  be  indicated  by  the  collision  against  the 
beak  of  the  sound.  When  the  symptoms  afford 
strong  evidence  of  the  presence  of  a  stone,  which 
cannot  be  detected  in  these  ways,  the  patient 
should  be  sounded,  while  his  pelvis  is  raised  up, 
and  his  chest  depressed.  He  should  also  be 
sounded  both  in  the  full  and  empty  state  of  the 
bladder,  and  both  in  the  erect  and  recumbent 
positions,  with  sounds  and  catheters  of  different 
shapes. 

Stones  have  sometimes  been  found  in  the  blad- 
der after  death,  although  they  could  never  be  dis- 
covered with  a  sound  while  the  patient  was  alive, 
suffering  all  the  symptoms  of  the  complaint.  The 
celebrated  French  surgeon  La  Peyronie  was  thus 
circumstanced :  he  was  so  fully  convinced  of  there 
being  a  stone  in  his  bladder,  notwithstanding  nei- 
ther he,  nor  any  of  his  friends,  could  feel  it  with  a 
sound,  that,  on  his  death-bed,  he  gave  directions 
for  ascertaining  the  fact.  Hence,  when  the  usual 
symptoms  of  a  stone  in  the  bladder  continue,  pa- 
tients should  be  searched  several  times,  before  a 
positive  opinion  is  delivered  respecting  the  natiu-e 
of  the  disease.  When,  during  the  operation  of 
sounding,  all  the  urine  has  escaped  from  the  blad- 
der, the  inner  surface  of  this  viscus  comes  into  con- 
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tact  with  tlie  end  of  the  sound,  and  such  a  sensation 
in;iy  be  commiuiicated  to  the  surgeon's  fingers  as 
loads  him  to  suspect  that  a  fungus,  or  some  other 
liardish  extraneous  substance,  is  contained  in  the 
bladder.  In  such  cases,  patients  have  actually 
lueu  cut  for  the  stone,  when  no  foreign  body 
whatever  was  present.    (See  Lithotomv.) 

SPKCULUM.  [Aninsti-ument  by  which  a  view 
may  be  obtained  of  the  interior  of  the  raucous  cavi- 
ties of  the  body  in  the  neighbourhood  of  their  na- 
tural outlets.  The  speculum  ani  and  speculum 
uteri  are  those  most  frequently  in  use,  but  instru- 
ments have  been  devised  for  the  inspection  of  the 
liirynx  (laryngoscope),  of  the  pharynx  (rhinoscope), 
of  the  interior  of  the  eye  (ophthalmoscope),  and 
even  of  the  deeper  parts  of  the  urethral  canal  and 
of  the  bladder  (endoscope).  There  is  also  the 
speculum  auris  for  the  examination  of  the  mem- 
brana  tympani.] 

SPECULUM,  ANL  [The  instrnraent  most 
commonly  employed  for  the  examination  of  the 
interior  of  the  rectum  is  composed  of  plated  metal, 
and  is  conical  in  shape,  with  a  lateral  opening 
about  half  an  inch  in  width  extending  along  its 
whole  length.  It  is  fitted  with  a  wooden  plug,  to 
facilitate  its  introduction,  the  plug  being  of  course 
withdrawn  as  soon  as  it  has  been  passed  into  the 
bowel.  The  speculum  is  directed  so  that  its  la- 
teral opening  corresponds  to  any  ulcer  or  other 
morbid  condition  which  it  is  desired  to  examine. 
The  edges  of  the  instrument  should  be  smooth  and 
well-rounded,  or  they  may  cause  the  part  to  bleed, 
and  the  view  will  be  thereby  impeded.  Specula 
of  glass,  coated  externally  with  vulcanite,  similar 
to  those  in  common  use  for  the  vagina,  are  also 
very  convenient,  especially  for  the  application  of 
nitric  acid  to  an  ulcer  within  the  rectum.  When 
it  is  desired  to  cauterise  the  interior  of  the  rectum 
mi  re  extensively,  as  in  cases  of  haemorrhage  from  a 
hyperaemic  condition  of  the  mucous  membrane 
near  the  anu.»,  the  three-bladed  expanding  specu- 
lum will  be  found  exceedingly  useful.  (See  Rec- 
TU.M,  Diseases  op.)] 

[SPECULUM,  UTERINE.  The  speculum 
uteri  appears  to  be  one  of  the  most  ancient  of  sur- 
gical instruments.  In  1818,  there  were  disinterred 
ut  Pompeii,  amongst  other  instruments,  two 
specula.  These  are  really  the  prototypes  of  all  the 
specula  subsequently  made.  They  are  figured  in 
Vulpe's  lUustrazioni  di  lutti  gli  strnmenli  ckirurgici 
scavali  i?i  Ercolano  e  Pompei,  1847  ;  and  are  pre- 
served in  the  Museo  Borbonico,  at  Naples.  As 
Pompeii  was  overwhelmed  a.d.  79,  the  specu- 
lum must  have  been  in  use  before  that  date.  Ae- 
tius,  who  lived  four  centuries  later,  described 
its  use.  Jacob  Rueffus  (1587)  figures  and  de- 
scribes it.  Scultetus  {Armamenta  Chimryica, 
16.50)  figures  it.  The  illustrious  Harvey  had  ac- 
tually used  the  instrument  before  this  date.  So 
that  there  is,  as  Dr.  H.  C.  Wright  {Uterine  Disor- 
ders :  their  Constitutional  t nfluence  and  Treatment, 
1807)  observes,  "a  tolerably  continuous  history  of 
the  speculum  from  the  time  of  Aiitius  down  to  the 
present  day." 

The  modern  revival,  however,  of  the  speculum,  is 
mainly  due  to  Rdcamier,  in  1810".  From  that  time 
it  has  been  considered  an  essential  means  of  diag- 
nosis and  treatment  of  uterine  and  vaginal  diseases. 
The  variety  of  forms  of  uterine  diseases,  and  the  va- 
rious aspects  from  which  they  have  been  considered 
by  different  practitioners,  have  given  rise  to  endless 
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modifications  of  the  speculum.  They  are  madJ 
with  two,  throe,  or  four  valves,  of  every  variety  of 
shape.  Two  objects  have  to  be  borne  in  mind  in 
constructing  specula.  A  speculum  should  be  of 
service  in  exploring  the  vagina,  and  the  vaginal 
portion  of  the  uterus  ;  it  should  also  enable  the 
surgeon  to  apply  remedies  to  the  structures  dis- 
covered to  be  morbid.  These  objects  maj-,  to  a 
certain  extent,  be  combined  in  one  instrument  ; 
but  each  is  occasionally  better  attained  by  devot- 
ing to  it  a  separate  instrument.  The  most  gei-.e- 
rally  useful  speculum  is  the  bivalve  known  as 
Coxeter's,  recommended  by  Dr.  Henry  Rennet. 
The  two  blades  form,  when  closed,  a  cylinder, 
gently  tending  to  a  truncated  cone.  To  facilitate 
introduction,  it  is  furnished  with  a  wooden  plug, 
the  end  of  which  forms  a  rounded  knob,  and 
guards  the  ends  of  the  blades.  When  introduced, 
the  blades  are  opened  at  the  uterine  ends,  by  a 
screw  working  at  the  handle.  The  plug  is  then 
withdrawn,  and  the  operator  is  enabled  to  see 
the  parts.  A  common  fault  in  the  construction  of 
this  form  of  speculum  is  in  making  the  tubes 
formed  by  the  closed  blades  quite  cylindrical  ;  the 
blades  of  exactly  equal  length,  and  the  groove  in 
the  end  of  the  plug  which  receives  the  ends  of  the 
blades  too  deep  and  angular.  The  consequence  is, 
that  when  introduced,  the  pressure  exerted  on  the 
end  of  the  plug  by  the  uterus,  and  the  contracting 
fundus  vaginae,  tending  to  expel  the  instrument, 
fixes  the  plug  so  tightly  that  it  is  difficult  to  with- 
draw it.  This  error  I  have  obviated  completely, 
by  slightly  flattening  the  blades,  so  that  when 
closed,  they  form  an  oval  in  section,  by  making 
the  blades  of  unequal  length,  and  the  groove  of  the 
plug  shallow.  By  this  contrivance,  the  plug  is 
expelled  by  the  contraction  of  the  vagina,  the  in- 
stant the  blades  begin  to  open.  To  use  the  specu- 
lum, the  patient  may  lie  either  on  her  back  or  on 
one  side.  Some  practitioners  prefer  the  left  side. 
If  this  position  be  chosen,  it  is  desirable  that  the 
couch  be  rather  elevated,  and  the  nates  must  be 
drawn  over  the  edge,  the  head  and  shoulders  must 
be  low,  and  the  thighs  well  bent  upon  the  abdomen , 
so  as  to  command  the  light.  Careful  examination 
by  the  finger  should  always  precede  the  use  of  the 
speculum;  first,  because  the  finger  may  detect  con- 
ditions in  which  the  speculum  not  only  would  teach 
nothing,  but  would  probably  do  harm.  Cancer  is  one 
of  these  conditions.  Secondly,  the  finger  may  detect 
conditions  concerning  which  the  surgeon  can  learn 
nothing  further  of  any  value  by  the  speculum. 
Polypus  and  fibroid  tumors  of  the  uterus  are  cases 
of  this  kind.  Thirdly,  the  touch  by  ascertaining 
the  position,  form,  and  size  of  the  vaginal-portion 
of  the  uterus,  serves  to  guide  in  the  exact  applica- 
tion of  the  instrument.  Fourthly,  the  finger  dis- 
covers the  capacity  of  the  vagina,  and  thus  deter- 
mines the  size  and  form  of  instrument  to  select. 
The  speculum  having  been  warmed  by  washing  in 
warm  water,  and  lubricated  with  oil,  lard,  or  soap, 
is  held  in  the  right  hand,  whilst  two  fingers  of  the 
left  hand,  one  of  vvhich  has  just  been  used  for  ex- 
ploration, gently  separate  the  labia.  The  end  of 
the  speculum  is  then  slipped  between  the  guiding 
fingers  over  the  edge  of  the  perinreum,  and  di- 
rected at  first  under  the  pubic  arch.  It  is  then 
soon  turned  backwards  towards  the  hollow  of  the 
sacrum,  pushing  it  steadily  onwards,  and  simulta- 
neously carrying  the  handle  a  little  backwards,  so 
as  to  make  the  uterine  cud  describe  a  circle  around 
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tiated  to  the  proper  extent,  that  is,  from  four  to  five 
inches,  resistance  is  felt,  the  screw  is  then  turned  to 
open  the  blades  at  the  uterine  end  ;  the  plug  is 
projected  by  the  contraction  of  the  vagina,  and  per- 
haps by  a  bearing-down  effort  of  the  patient.  If 
the  instrument  has  been  rightly  directed,  the  os 
uteri  will  have  fallen  into  the  field  between  the  ex- 
panded ends  of  the  blades.    Should  it  not  be  seen, 
it  has  been  pressed  behind  one  or  other  blade.  It 
will  sometimes  be  released  and  fall  into  view  if 
you  gently  withdraw  the  instrument  a  little  way. 
Or  sometimes,  the  margin  of  the  cervix  only  is 
caught,  and  it  may  be  drawn  completely  into  view 
by  the  sound.    The  sound  is  further  of  use  by 
drawing  the  os  open  so  as  to  enable  the  operator 
to  see  a  little  distance  into  the  cervical  canal. 
This  object  is  still  further  attained  by  the  use  of  a 
Metroscope,  an  instrument  which  may  be  de- 
scribed as  a  secondary  speculum,  whose  function  it 
is  to  open  the  cervix  uteri,  just  as  the  primary 
speculum  opens  the  vagina.    To  get  a  satisfactory 
view  of  the  os,  and  especially  of  the  state  of  the 
tissues,  it  is  generally  necessary  to  wipe  away  the 
secretions  by  means  of  a  pledget  of  cotton  wool, 
carried  by  the  speculum  forceps.    "When  the  os 
and  cervix  uteri  have  been  inspected,  and,  if  neces- 
sary, treated  by  the  application  of  medicaments, 
the  screw  is  turned  back  to  allow  the  blades  to 
close,  the  instrument  is  slowly  withdrawn,  follow- 
ing the  converse  proceeding  described  for  the  intro- 
duction. This  is  the  time  to  observe  the  condition 
of  the  vaginal  canal  and  vulva.    As  the  ends  of 
the  blades  retreat,  the  walls  of  the  vagina  close 
in  upon  them,  returning  to  their  ordinary  state 
of  approximation.     During  this  process,  every 
part  of  the  vaginal  walls  comes  into  view.    It  is 
not  necessary  to  expose  the  patient  in  this  opera- 
tion. The  prelimiuary  digital  examination  and  the 
introduction  of  the  speculum  are  performed  under 
the  clothes,  part  of  which  can  be  gathered  round 
the  vulva  and  the  , speculum,  so  as  to  leave  no- 
thing but  the  mouth  of  the  instrument  exposed 
when  the  plug  is  withdrawn. 

With  many  others,  I  prefer  the  dorsal  decubi- 
tus. The  advantiiges  are  these:  the  superincum- 
bent weight  of  the  intestines,  aided  by  inspiration, 
press  the  uterus  downwards,  so  that  the  os  falls 
better  into  the  field  of  the  speculum  ;  the  light, 
wliich  generally  comes  in  an  oblique  line  from 
above  downwards,  penetrates  directly  in  the  axis 
of  the  speculum,  to  illuminate  the  fundus  ;  the 
operator,  standing  over  the  patient,  is  not  in  his 
own  light, and  has  more  perfect  command  in  mani- 
pulation. The  dorsal  position  and  the  bivalve  specu- 
lum have  this  great  advantage,  that  no  special  couch 
or  preparation  is  necessary.  Any  sofa  or  bed  will 
do. 
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\Sur(/eiy,  18G6.)  This  is  a  single-Waded  instru- 
ment, and  Its  action  is  essentially  different  from 
that  of  the  valvular  or  tubular  specula.  The  pa- 
tient lies  on  her  left  side.  The  blade  is  guided 
into  the  vagina  by  the  fingers  of  the  left  hand  -  and 
IS  then  held  iirmly  back  against  the  perineum  and 
posterior  wall  of  the  vagina.  The  patient  leaning 
forwards  a  little  on  her  abdomen,  the  intestines 
falling  away  from  the  pelvis,  create  a  vacuum, 
which  draws  air  into  the  vagina,  and  helps  to  keep 
tlie  walls  apart.  For  most  operations  that  have  to 
be  performed  on  the  cervix  uteri  and  vagina,  this 
instrument,  by  giving  greater  space,  and  exposing 
a  larger  surface  of  vagina,  offers  the  greatest  faci- 
lities. It  IS  especially  useful  in  the  operation  for 
vesico-vaginal  '  ■  ' 


A  very  useful  form  of  instrument  is  the  specu- 
lum known  as  Fergussoii' s.  It  consists  of  a  glass 
cylinder,  silvered  on  the  outer  aspect,  and  strength- 
ened by  a  coating  of  vulcanite.  It  is  recommended 
by  its  smoothness,  cleanliness,  the  brilliant  light 
thrown  upon  the  parts  to  be  inspected,  and  by  its 
resisting  the  action  of  the  acid  caustics  sometimes 
used.  The  expanding  valves  are,  however,  neces- 
sary when  free  access  is  required  for  the  passage 
of  other  instruments,  and  generally  for  manipula- 
tion. 

A  very  distinct  form  of  speculum  is  the  duck-hill 
of  Dr.  Marion  Sims.    {Clinical  Notes  on  Uterine 


;sico-vaginal  fistula,  although  sometimes  simple 
It  spatulas  of  different  widths,  bent  at  convenient 
^"IdV^  convenient.]      Robert  Barnes. 

bPHA'CELUS.  (from  ff<p6.C<a,  to  destroy.) 
Complete  mortification,  as  contrasted  with  that 
stage  of  It,  in  which  the  parts  are  not  yet  totally 
deprived  of  life,  and  sometimes  termed  ganarene. 
(See  Mortification.) 

SPICA.    (from  (nraxus,  an  ear  of  corn.)  A 
name  given  to  a  bandage,  in  consequence  of  its 
turns  being  thought  to  resemble  the  rows  of  an  ear 
of  corn.    In  order  to  apply  the  spica  bandage  to 
the  shoulder,  the  margins  of  the  axilla;  must  first 
be  protected  from  the  effects  of  the  pressure,  by 
means  of  soft  compresses,  and  the  end  of  a  com- 
mon roller  is  then  to  be  placed  under  the  armpit, 
on  the  sound  side.    After  conveying  the  bandage 
backward,  obliquely  over  the  scapula,  the  surgeon 
18  to  bring  it  forward  over  the  injured  shoulder. 
The  roller  is  next  to  descend  under  the  armpit, 
then  be  carried  upward  again,  and  made  to  cross 
on  the  deltoid  muscle.    It  is  now  to  be  carried  ob- 
liquely over  the  front  of  the  chest,  and  under  the 
opposite  armpit,  where  the  end  of  it  is  to  be  pinned, 
or  stitched.  The  bandage  is  next  to  pass  across  the 
back,  over  the  part  of  the  roller  previously  ap- 
plied in  this  situation,  and  is  to  be  conveyed  round 
the  head  of  the  os  biachii,  so  as  to  form  a  turn,  or 
doloire,  with  the  first  circle  of  the  roller.  Three 
or  four  doloires,  or  turns,  each  of  which  covers 
about  one-third  of  the  preceding  one,  are  to  be 
made,  and  then  the  upper  part  of  the  arm  is  to  be 
once  surrounded  with  a  plain  circle  of  the  bandage. 
This  last  circular  application  leaves  between  it, 
and  the  cross  previously  made,  a  triangular,  equi- 
lateral   space,   technically   uamed    by  writers 
geranis.    The  roller  is  now  to  be  carried  upward 
in  a  spiral  manner;  its  head  is  to  be  brought  to 
the  opposite  armpit,  and  the  application  of  the 
whole  concludes  with  a  few  turns  round  the  bodj'. 
The  bandage  is  to  be  fastened  with  pins  at  the 
place  where  it  commenced. 

SPINA  BIFIDA,  (i.e.  the  Cloven  Spine.) 
Hydro-Rachitis.  An  affection  attended  with  an  in- 
complete state  of  some  of  the  vertebra;,  and  a  swel- 
ling containing  fluid,  which  is  most  commonly  si- 
tuated over  the  lower  lumbar  vertebraj,  but  some- 
times over  the  dorsal  or  cervical,  and,  in  some  in- 
stances, over  the  os  sacrum.  An  analogous  tumor 
sometimes  occurs  upon  the  heads  of  children,  at- 
tended with  imperfect  ossification  of  the  craiiiiini. 
The  malforniatiun  of  the  spine  seems  to  consist  in 
a  deficiency  of  one  or  more  of  the  spinous  processes 
and  arches  of  the  vertebra;.  Sometimes,  indeed, 
these  processes  are  wanting,  throughout  the  whole 
length  of  the  vertebral  column,  as  was  seen  in  the 
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case  reported  by  Fieliz.  (See  RicJiier^s  Chir.  Bill. 
b.  9.  p.  185.)  Sometimes  the  tumor  is  composed 
of  two  distinct  cysts,  ns  happi'ned  in  tlie  case  re- 
corded by  Mr.  Brewei  ton  {Edin.  Med.  and  Surg. 
Journ.  vol.  xvii.);  but  this  is  uncommon. 

The  Arabians,  who  first  treated  of  this  disease, 
erroneously  imputed  the  deficiency  of  the  spinous 
processes  to  the  tumor,  while  it  is  now  well 
known,  that  the  incomplete  state  of  the  affected 
vertebrfe  is  a  congenital  malformation,  and  that 
the  swelling  is  only  an  effect.  In  fact,  the  tumor 
generally  becomes  larger  and  larger,  the  longer  it 
continues.  Spina  bifida  is  seldom  met  with,  ex- 
cept in  children,  very  few  living  to  adult  age  with 
this  highly  incurable  affection.  Warner,  however, 
has  related  a  case,  in  which  the  patient  lived  till 
he  was  twenty.  {Cases  in  Siiiyciy,  p.  134,  4 
edit.)  I  have  also  seen,  under  the  care  of  Mr.  C. 
Hutchison,  a  young  woman,  19  years  of  age,  who 
had  a  spina  bifida,  which  was  of  astonishing  size, 
and  situated  at  the  lower  part  of  the  vertebral 
column.  One  curious  circumstance  in  the  case 
was,  that  the  patient  used  to  menstruate  through 
a  sore  in  the  thigh.  I  conclude  this  is  the  same 
case  as  is  described  by  Mr.  Jukes  (see  Med.  and 
Phi/s.  Journ.  for  Feb.  1 822),  and  who  states  the 
measurement  of  the  swelling  to  have  been  30  inches 
in  its  vertical  line.  The  urine  and  faeces  used  to 
pass  involuntarily. 

The  swelh'ng  is  most  frequently  situated  towards 
the  lower  part  of  the  spinal  canal,  particularly  at 
tlie  place  where  the  lumbar  vertebrse  join  the 
sacrum.  The  fluid  which  it  contains  resembles 
serum,  being  somewhat  more  liquid  than  the  white 
of  egg,  and,  like  the  latter,  coagulable.  It  is  in 
general  limpid  and  colourless;  but,  occasionally, 
turbid  and  tinged  with  blood.  On  pressing  the 
tumor,  a  fluctuation  is  very  perceptible,  and  a  pre- 
ternatural space  may  also  be  felt  existing  between 
some  of  the  spinous  processes.  The  fluid  is  con- 
tained in  a  kind  of  cyst,  which  is  composed  of  the 
continuation  of  the  dura  mater,  investing  the  spinal 
canal,  and  is  for  the  most  part  closely  adherent  to 
the  integuments. 

Spina  bifida  is  frequently  attended  with  hydro- 
cephalus, and  the  enlargement  of  the  head  has  been 
known  to  undergo  a  considerable  diminution,  after 
the  casual  rupture  of  the  tumor  over  the  spine. 
{Morr/ac/ni,  de  Sed.  el  Caus.  Morb.  epist.  7.  art. 
0,  Ephem.  Cur.  Nat.  decad.  .3.  art.  1,  decad,  2.  art. 
2.)  The  fluid,  which  was  lodged  in  the  lateral 
and  third  ventricles,  passed  into  the  fourth, 
through  the  aqua:ductus  Sylvii,  ruptured  the 
calamus  scriptorius,  and  thus  passed  into  the  spinal 
canal. 

Spinre  bifidie  usually  occur  on  the  lower  part  of 
the  spine;  but  they  occasionally  take  place  on  the 
cervical  vertebrse,  where  the  tumors  have  the  same 
characteristic  marks  as  those  near  the  sacrum. 
Miinj'  facts,  recorded  by  Ruysch,  confirm  the  pre- 
ceding account.  (06s.  Anat.  Chir,  Ccnluria,  4to. 
Amst.  1091.) 

This  affection  generally  terminates  fatally;  some 
few  cases  are  recorded  which  have  got  well  of 
themselves,  and  others  which  have  been  cured  by 
treatment.  Death,  however,  usually  follows  an 
operation  upon  the  tumor,  and  sometimes  instantly. 
Tulpiiis  observes  on  this  subject :  Quum  calainitn- 
Icm  si  (juidcm  rf/hrmides,  chiruri/e,  cave  sis  imprnvide 
aperias,  qund  lam  facilh  nccidil  liuminem,  {UIjs. 
Med.  ed.  5,  Lugd.  But.  1710'.) 


But,  whether  the  tumor  be  operated  upon  or  not, 
still  the  disease  is  one  of  the  most  fatal  to  which 
childriU  are  e.Kposed.  When  afflicted  with  it,  they 
seldom  reach  the  age  of  three  years;  but,  after  lin- 
gering several  months  from  their  birth,  suddenly 
die.  It  has  been  said  that  children  with  spina 
bifida  always  have  their  legs  in  a  paralytic  state. 
However,  this  is  not  true;  for  one  of  tlie  largest 
spinse  bifida  I  ever  saw  was  under  my  friend  Mr. 
Maul,  of  Southampton,  and  was  unattended  with 
any  weakness  of  the  legs.  Indeed,  the  child  was, 
to  all  appearance,  as  stout,  healthy,  and  full  of 
play  as  possible.  The  fatal  event,  however,  took 
place  after  a  time,  as  usual;  and,  a  little  before 
death,  a  remarkable  subsidence  of  the  swelling 
occurred,  which  however  never  burst  externally'. 
Still  it  is  a  fact,  that  many  infants,  with  spina  bi- 
fida, have  paralytic  legs,  and  cau  neither  retain 
their  fasces  nor  urine. 

[Spina  bifida  is,  after  club  foot,  the  most  com- 
mon malformatkm  of  the  fostal  skeleton.  Billaud 
met  with  seven  children  thus  affected  in  one  year 
at  the  Hopital  des  Enfaus-Trouves  {Traile.  des 
Maladies  des  Enfans,  nouveaux-n:s  el  a  la 
■rnainelle),  and  Chaussier  records  twenty-two  cases 
of  the  same  disease  out  of  132  children  who  were 
malformed.  It  is  nearly  always  congenital,  al- 
though according  to  Morgagni  it  may  be  developed 
in  the  first  years  of  life,  when  the  component  parts 
of  the  vertebrae  are  still  capable  of  separation;  and 
he  relates  a  case  of  Genga's  where  a  tumor  of 
this  nature  came  on  in  the  coccj'geal  region  after  a 
blow  on  the  head,  in  a  child  four  years  of  age, 
who  v/as  the  subject  of  hydrocephalus  (Morgagni, 
Op.  oil.  epist.  xii.  art.  9).  Gross  also  states  that  it 
may  occur  weeks  or  even  months  after  birth, 
before  the  two  portions  of  the  arch  have  coalesced, 
{System  of  Surgery,  vol.  i.  p.  186.)  Such  cases, 
however,  are  extremely  rare. 

This  affection  is  analogous  to  the  malformations 
in  other  parts  which  arise  from  a  want  of  union 
between  their  lateral  halves,  as  is  seen  in  cleft 
palate,  hare  lip,  umbilical  hernia,  &c.,  and  con- 
sists either  in  an  arrest  of  development  of  the 
vertebral  arches,  or  in  a  separation  of  the  lamiiias, 
so  that  the  fluid  within  the  spinal  canal  protrudes 
the  meninges,  and  a  tumor  containing  fluid  is 
formed  along  the  course  of  the  spine.  In  a  very 
few  instances  this  absence  of  union  has  been  seen 
to  extend  through  the  bodies  of  the  vertebrae  as 
well,  completely  dividing  the  spinal  column  into 
two  lateral  halves  (Fleischmann,  De  Vitiis  Con- 
genilis).  Spina  bifida  is  most  frequently  met  with 
in  the  lumbar  and  sacral  regions;  it  is  seldom  found 
higher  than  the  lower  dorsal  vertebrae,  though 
Cruveilhior  {Traili  Anatoinie  Pathologique)  and 
others  mention  its  occurrence  in  the  neck.  Rarely 
there  are  two  or  even  more  of  these  swellings  over 
the  spine,  and  according  to  Rokitansky,  when 
this  is  the  case,  one  is  usually  situated  in  the 
lumbar  or  lower  dorsal  region,  and  the  other  in 
the  neck,  a  deficiency  in  the  cranial  bones  also 
existing  {Path.  And.  vol.  iii.  p.  226);  more  rarely 
still  the  fissure  has  been  seen  to  extend  through- 
out the  whole  length  of  the  spine,  exposing  the 
canal  from  one  end  to  the  other,  and  the  skull  is 
then  generally  implicated  in  a  similar  manner. 
(Bidloo,  Valsalva.)  This  affection  is  often  more 
or  less  associated  with  hydrocephalus,  and  not 
unfrequently  with  other  miillbrmations  as  well. 
(Meckel,   Handbook  of  Path.   Anal.  Leipsig, 
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1816-18.)  In  the  Path.  Soo.  Trans,  vol.  xi.,  a 
case  IS  related  where  a  spina  bifida  existed  with 
an  antero-posterior  curvature  of  the  spine,  from 
imperfect  development  of  the  bodies  of  the  lumbar 
vertebrte,  together  with  other  deformities.  The 
tumors  vary  much  in  size;  they  are  usually  about 
as  large  as  a  walnut  or  a  small  orange,  but  may 
attain  the  dimensions  of  a  man's  head :  they  are 
round  or  oblong  in  shape,  the  long  axis  corres- 
ponding to  the  spine;  the  base  is  sometimes  nar- 
row and  pediculated,  at  others  broad  and  large. 
The  skin  covering  them  is  usually  natural  in 
appearance;  it  may  be  hard  and  leathery,  but  is 
more  commonly  thinned  and  sometimes  translucent; 
when  the  swelling  is  very  large  the  integument 
is  congested  and  of  a  blueish  tint;  in  rare  cases  it 
s  altogether  deficient  over  the  tumor,  ceasing  at 
its  base.  The  walls  of  the  sac  are  then  very 
thin,  composed  only  of  the  membranes  of  the 
Bpinal  cord  blended  together  and  forming  a  com- 
mon investment,  upon  the  inner  surface  of  which 
the  nervous  tilaments  or  the  neurilemma  are  some- 
times spread  out. 

The  fluid  within  the  cyst  is  slightly  yellow, 
watery,  limpid,  albuminous  with  flocciili  occasion- 
ally floating  in  it :  it  is  derived  from  the  cerebro- 
spinal fluid  contained  in  the  subarachnoid  space, 
and,  like  that  fluid,  when  tested  gives  traces  of 
sugar;  it  does  not  alvva3's  communicate  with  the 
liquid  within  the  ventricles,  but  usually  if  there 
be  hydrocephalus,  or  another  swelling  along  the 
spine,  pressure  upon  one  tumor  will  fill  the  other 
and  make  tense  the  fontanelles.  Crying,  and 
other  expiratory  efforts,  distend  these  cysts, 
whilst  during  inspiration  they  recede.  Longet 
accounts  for  this  by  the  sinuses  and  spinal  plex- 
uses of  veins  being  filled  during  expiration,  and 
emptied  during  inspiration;  by  the  respiratory 
movements,  therefore,  the  amount  of  compression 
to  which  the  fluid  within  the  subarachnoid  space 
is  subjected  varies  considerably.  (Aaatomie  et 
I'hysiologie  du  sysiene  nerveux  de  I  homme  et  des 
aiiimaux  vertehres. ) 

Ollivier  states  that  symptoms  of  compression  of 
the  brain  may  sometimes  be  produced  by  pressing 
the  fluid  out  of  one  of  these  tumors,  and  so  caus- 
ing it  to  fill  the  cavity  of  the  skull  {Traitedela 
JMoelle  epinidre  et  de  scs  Maladies.  See  also 
BilLmd,  Op.  cit.).  Chelius  mentions  coma  and 
convulsions  as  resulting  from  this  cause  {Si/slem  of 
Surgery,  by  South,  vol.  ii.).  Pressure  upon  a  spina 
bifida  will  often  cause  paralysis  of  the  parts  which 
receive  their  nervous  supply  from  that  region  of 
the  spine  which  is  affected. 

Fluctuation  is  not  always  to  be  felt  in  these 
swellings,  but  it  is  sometimes  very  distinct.  The 
tumors  are  firm  and  resisting  to  the  touch  when  the 
patient  is  in  the  erect  posture,  but  become  soft 
and  flaccid  when  he  lies  upon  his  face,  and 
especially  when  the  head  is  lowered. 

A  few  cases  have  been  observed  where  a  tumor 
containing  fluid  was  found  over  the  vertebraj, 
connected  with  the  spinal  canal,  but  not  com- 
nuinicating  with  the  interior  of  the  membranes. 
Velpeau  is  doubtful  as  to  the  real  nature  of  these 
swellings,  but  Malgaigne  unhesitatingly  pro- 
nounces them  to  be  the  sacs  of  spintG  bifidiE,  in 
which  the  neck  has  been  occluded  by  inflamma- 
tion, growth  of  the  lamina;,  or  some  other  cause, 
80  that  their  connection  with  the  membranes  is 
cut  oftj  and  a  spontaneous  cure  of  the  affection 
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thus  results;  this  happy  termination  Is,  however, 
very  rare.  {null,  de  la  Soc.  de  Chir.  Paris,  18G0; 
see  also  a  case  by  Mr.  Solly,  Med.  Chir.  Traits. 
vol.  xl.  p.  19.) 

The  condition  of  the  spinal  cord  and  the  nerves, 
and  their  position  with  respect  to  the  tumor,  are 
very  variable,  and  consequently  very  different  effects 
are  produced  upon  the  parts  below  the  lesion;  the 
relation  between  the  nervous  structures  and  the 
sac  is  of  the  greatest  importance.  In  the  large 
majority  of  cases  the  medulla  or  the  nerves  are 
contained  in  the  tumor,  and  either  float  loose  in 
its  cavity,  or  are  intimately  adherent  to  its  walls  : 
sometimes  these  parts  are  not  displaced,  but  retain 
their  normal  position  in  the  vertebral  canal.  Mr. 
Prescott  Hewett  states  that,  if  the  tumor  correspond 
to  the  two  or  three  upper  lumbar  vertebras  only, 
the  cord  seldom  deviates  from  its  course,  and  then 
the  posterior  divisions  of  the  spinal  nerves  alone 
are  connected  with  it;  but  if,  as  is  most  commonly 
the  case,  the  lumbo-sacral  region  be  affected,  the 
nerves  of  the  corda  equina  leave  the  spinal  canal 
and  are  blended  with  the  sac  (Loud.  Med.  Guz. 
1844,  vol.  xxxiv.);  out  of  twenty  cases  in  this 
region  of  the  spine  he  has  seen  but  one  exception 
to  this.  Cruveilliier's  observations  also  are  to  the 
same  effect. 

The  medulla  may  be  in  a  natural  condition, 
and  then  usually  ceases  abruptly  at  the  level  of 
the  vertebral  opening  :  it  may  be  much  softened 
and  thinned  so  as  to  be  almost  diffluent,  and 
then  is  often  studded  with  small  watery  vesicles; 
sometimes  it  is  abnormally  hard,  at  others  atro- 
phied, and  again  it  may  be  cleft  with  its  lateral 
halves  widely  separated.  In  a  few  instances  it 
has  been  found  spread  out  as  a  layer  over 
the  inner  surface  of  the  sac  walls.  As  the  tumor 
increases  the  child  gradually  becomes  languid, 
feeble,  emaciated;  the  lower  limbs  waste,  and  are 
more  or  less  paralysed ;  the  urine  constantly 
dribbles  away,  and  the  fceces  pass  involuntarily. 
During  the  progress  of  the  disease  the  child  is 
very  subject  to  convulsions,  which  often  end 
fatally;  or  the  increasing  quantity  of  fluid  causes 
great  tension  of  the  sac,  and  the  skin  ulcerates, 
allowing  the  escape  of  its  contents;  or,  after  rup- 
ture, inflammation  of  the  cj'st  may  be  set  up,  and 
the  fluid,  becoming  purulent,  will  act  as  a  source 
of  irritation  to  the  medulla  ;  or  the  inflammation 
may  extend  from  the  sac  walls  along  the  mem- 
branes, and  produce  meningitis:  in  any  of  these 
cases  death  from  convulsions  is  almost  invariably 
the  result.  The  higher  this  aflV-ction  occurs  in 
the  spine,  the  more  severe  are  the  symptoms 
occasioned  by  it,  and  the  sooner  does  it  prove 
fatal.  The  large  majority  of  children  who  are  the 
subjects  of  this  disease  do  not  survive  their  birth 
more  than  five  or  six  months;  some  few,  however, 
attain  the  age  of  puberty,  and  even  adult  life. 
One  case  is  recorded  by  Behrend  as  having 
reached  the  age  of  fifty-one  years;  another  died  at 
forty-three  from  stone  in  the  bladder,  after  having 
recovered  from  a  previous  operation  {Dull,  de  la 
Soc.  de  Chir.  1860).  A  case  of  Mr.  Haynes 
Walton's  lived  twenty-nine  years.  Usually  these 
persons  are  more  or  less  crippled  in  their  lo.ver 
limbs,  but  not  always  so.  Moulinitf  of  Bordeaii.ic 
met  with  a  man  aged  thirty-seven  3-ears,  who 
was  able  to  work,  and  suffered  no  inconvenience 
whatever  from  the  large  tumor  in  the  back  {/Jull. 
M6d.  du  Midi,  et  Gax.  M-:d.  1818).    A  very 
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similar  case,  twenty  years  of  age,  is  reported  in 
the  Path.  Sjc.  Trans,  vol.  iii.  p.  10. 

Spina  bifida  generally  occurs  during  the  latter 
months  of  foetal  life,  and,  although  rupture  of  the 
cyst  soon  proves  fatal  after  birth,  it  is  not  neces- 
sarily so  in  utero;  if  it  take  place  during  parturi- 
tion the  child  is  generally  still-born,  or  speedily 
dies  from  convulsions  in  consequence  of  the  sud- 
den removal  of  the  pressure  exercised  by  the  fluid 
upon  the  brain..  Vinchon,  in  the  Gazelle  des 
llopitaiix,  1838,  relates  an  instance  where  a 
large  spina  bifida  opposed  so  complete  an  obstacle 
to  the  passage  of  the  child  during  labour  that  he 
was  compelled  to  puncture  it,  when  delivery 
readily  took  place  and  the  child  lived  fifteen  hours 
after  its  birth. 

The  causes  of  this  disease  are  very  obscure. 
Some  authors  are  of  opinion  that  it  depends  upon, 
and  follows  hydrocephalus :  the  fluid  in  that 
affection,  gravitating  from  the  cranium  into  the 
spinal  canal,  distends  the  meninges  and  projects 
as  a  tumor,  separating  the  laminoe  of  the  vertebras 
or  preventing  tlieir  development.  (Acrel,  Mor- 
gagni. )  Mechanical  causes,  whether  the  result  of 
external  violence,  or  of  mental  emotion  on  the  part 
of  the  mother,  have  been  considered  to  produce 
this  deformity.  (Hoffmann,  St.  Hilaire.)  Cruveil- 
hier  regards  the  malformation  as  due  to  an  acci- 
dental adherence  of  the  spinal  marrow  and  its 
membranes  with^the  skin,  in  early  foetal  life,  befoie 
the  development  or  ossification  of  the  laminae  has 
taken  place.  Fisher  classes  the  disease  with 
those  of  the  nervous  system,  and  considers  that  the 
arrest  of  development  in  the  spine  is  due  to  an 
imperfect  or  irregular  development  in  the  corre- 
sponding part  of  the  medulla  spinalis,  and  not  to 
any  special  defect  in  the  ossific  process.  ( Land, 
ami  Edin.  Phil.  Mag.  and  Journ.  of  Science,  vol  x. 
18;J7.) 

Instances  have  been  known  of  the  same  woman 
giving  birth  to  two,  or  even  more,  children  in  succes- 
sion who  were  thus  deformed,and  Camper  mentions 
a  case  of  twins,  both  of  whom  had  spina  bifida.] 

If  we  draw  our  inferences  from  tiie  cases  and 
remarks,  offered  by  most  writers  on  spina  bifida, 
we  must  regard  the  attempts  to  cure  this  disorder, 
by  making  any  kind  of  opening  into  the  tumor,  as 
exceedingly  perilous,  and  generally  fatal.  It  is  to 
be  observed,  at  the  same  time,  that  some  practi- 
tioners have  not  altogether  abandoned  the  hope  of 
accomplishing  a  cure,  at  least  in  some  instances. 
Mr.  B.  Bell,  says,  that  if  the  tumor  proceed  from 
disease  of  the  spinal  marrow,  or  its  membranes,  no 
means  of  cure  will  probably  ever  be  discovered. 
But,  if  the  deficiency  in  the  spinous  processes  of 
the  vertebrse  with  which  the  disease  is  always 
accompanied,  be  the  cause  of  the  complaint,  and 
not  the  effect  of  it  as  was  commonly  imagined; 
and  if  the  collection  of  fluid  take  place,  from  the 
w.mt  of  resistance  in  the  dura  mater,  in  conse- 
quence of  the  imperfect  development  of  the  bones, 
Mr.  Bell  questions,  whether  it  would  not  be 
proper  to  tie  the  base  of  the  tumor  with  a  ligature, 
lint  merely  with  the  view  of  removing  the  swelling, 
but  in  order  to  resist  the  propulsion  of  the  cyst 
further  outward.  He  acknowledges,  that  the  re- 
sult of  this  practice  must  be  considered  as  dubious; 
but  expresses  his  wish  to  devise  any  plan  that 
Would  alford  oven  the  least  chance  of  success,  in  a 
case  which  must  otherwise  terminate  in  an  unfa- 
vourable maimer.    lie  further  stated  his  iiiten- 
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tion  of  putting  the  method  to  a  trial  on  the  first 
opportunity,  and  after  the  detachment  of  the  swel- 
ling on  the  outside  of  the  ligature,  he  intended  to 
keep  a  soft  compress  on  the  part  with  a  proper 
bandage.  It  is  objected  to  by  the  author  of  the 
article  Spina  Bifida  in  the  EncyclopCdie  Mulho- 
diqiie  Part.  Chir.,  because  the  disease  is  often  at- 
tended with  other  mischief  of  the  spinal  marrow 
and  brain,  and  the  base  of  the  swelling  is  almost 
always  too  large  to  admit  of  being  tied  at  all,  or  not 
without  hazard  of  dangerous  consequences. 

[Ligature  of  the  base  of  the  tumor  has  been 
often  practised,  but  always  with  a  fatal  result 
when  the  strangulation  has  been  immediate;  it  is 
only  adapted  for  those  caseswhich  are  pedunculated, 
and  even  then  is  most  hazardous.  Beynard  strangu- 
lated the  pedicle  by  means  of  quills,  placed  on 
either  side  of  it,  and  sutures  which  he  gradually 
approxii-.iated;;in  one  instance  with  success.  (Gaz. 
Mtd.  de  Paris,  1841,  vol.  ix.  p.  573.)  Dubois 
cured  a  patient  by  compression  of  the  base  of  the 
swelling  with  a  clamp :  and  a  very  similar  case  is 
related  in  the  14  th  vol.  of  the  Path.  Soo.  Trans. 
p.  214,  by  Dr.  Wilson,  which  also  terminated  suc- 
cessfully.] 

Richter  proposed  the  trial  of  two  caustic  issues 
at  a  little  distance  from  the  swelling;  but  I  am 
not  acquainted  with  any  facts  in  favour  of  this 
practice. 

[This  method  of  treatment  has  been  tested,  but 
found  to  be  useless,  as  also  have  blisters  to  the 
tumor,  frictions  with  stimulating  applications,  &c. 
The  passing  of  a  seton  through  the  swelling  was 
proposed  by  Chopart  and  Desault;  this  practice 
has  been  followed  by  others,  but  has  long  been 
abandoned  as  too  dangerous.  Excision  is  a  simple 
and  quick  proceeding;  it  counts  a  few  successful 
cases,  but  also  a  considerable  proportion  of  fatal 
ones.  Incision  with  a  lancet  has  been  tried,  and 
in  one  or  two  instances  the  patients  were  cured, 
but  the  dangers  attending  it  are  too  great  to  justify 
its  adoption.] 

Mr.  Abernethy  first  suggested  the  trial  of  a 
gentle  degree  of  pressure  on  the  tumor  from  its 
commencement,  with  the  view  of  producing  ab- 
sorption of  the  fluid,  and  preventing  the  further 
distension  of  the  unsupported  dura  mater.  Were 
the  fluid  to  continue  to  increase,  notwithstandino- 
such  pressure,  Mr.  Abernethy  thinks,  that  as 
death  would  be  inevitable  on  the  tumor  burstin?, 
it  might  be  justifiable  to  let  out  the  fluid,  by  means 
of  3  puncture,  made  with  a  finely-cutting  instru- 
ment. The  wound  is  to  be  immediately  afterwards 
closed  with  sticking-plaster,  and,  if  possible,  healed. 
Another  accumulation  of  the  fluid  is  then  to  be 
prevented,  if  possible,  with  bandages  and  topical 
applications.  Mr.  Abernethy  actually  made  the 
experiment  of  a  puncture  in  one  hopeless  instance 
in  which,  indeed,  the  swelling  had  just  begun  to 
give  way.  The  puncture  was  repeated,  every 
fourth  day,  for  six  weeks,  during  which  time  the 
child's  health  continued  unafixicted.  The  wounds 
were  regularly  healtd;  but  the  plaster  having  been 
rubbed  off  one  of  the  punctures,  the  part  ulcerated 
and  the  opening  could  not  be  healed;  the  discharge, 
from  having  been  of  an  aqueous  quality,  became 
purulent,  and  death  ensued.  This  case  was  un- 
favourable for  the  trial  of  the  method,  as  the  in- 
ti'guments  covering  the  tumor  were  diseased,  and 
had  no  disposition  to  contra  t. 

[Sir  Astley  Cooper  coiiiidered  spina  bifida  as 
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"  a  species  of  hernia,  and  that  the  deficiency  of 
the  spine  might  be  compensated  for  by  external 
pressure;"  he  therefore  treated  a  case  in  a  child  by 
means  of  simple  compression.  He  modelled  some 
plaster  of  Paris  to  the  tumor,  and,  lining  it  witii 
lint,  kept  it  in  position  by  strips  of  adhesive 
plaister,  and  a  bandage  :  this  was  continued  for 
some  montlis,  and  then  a  truss,  similar  to  those 
in  use  for  umbilical  hernia,  was  applied  and  con- 
stantly worn,  with  the  eflFect  of  preventing  further 
increase  in  the  size  of  the  swelling,  which  was 
then  about  as  large  as  a  small  orange.  This  pa- 
tient was  seen  by  Mr.  Samuel  Cooper  at  the  age  of 
twenty-nine,  and  described  by  him  as  being  "  ac- 
tive and  in  perfect  health,''  although  the  continuous 
nse  of  the  truss  was  still  necessarj':  when  this  was 
removed  the  tumor  reappeared,  and  an  opening  into 
the  spinal  canal  could  be  felt  with  the  finger. 
Another  child  under  Sir  A-  Cooper's  care  was 
treated  by  repeated  punctures  of  the  tumor  with  a 
needle,  so  as  to  dravv  off  small  quantities  of  tlie 
fluid,  and  pressure  was  afterwards  applied  by 
means  of  a  piece  of  pasteboard  and  a  roller. 
After  several  punctures,  inflammation  was  set  up  in 
the  cyst,  followed  b}'  rapid  diminution  in  its  size, 
and  ultimate  cure.  {Med.  Chir.  Trans,  vol.  ii.) 
This  patient  was  also  seen  by  Mr.  Cooper  twentj'- 
eight  j'ears  after  the  operation,  and  he  remained 
well.] 

The  first  of  the  preceding  observations  exem- 
plifies the  palliative  treatment,  and  consists  of  the 
application  of  pressure  in  the  manner  of  a  truss 
for  hernia  ;  the  second  shows  the  radical  mode  of 
cure  by  puncturing  the  swelling  from  time  to  time 
with  a  needle,  and  exciting  adhesive  inflammation, 
which,  with  the  assistance  of  pressure,  stops  the 
disease  altogether,  in  such  examples  as  admit  of 
cure. 

[The  plan  of  tapping  the  tumor  repeatedly  with 
a  small  trocar,  and  afterwards  applying  pressure 
either  with  an  air-pad  and  India  rubber  bandage, 
as  recommended  by  Erichsen  [System  of  Surgery, 
liibl),  or  by  other  suitable  means,  should  certainly 
be  tried  before  more  severe  measures  are  adopted. 
Many  cases  have  been  much  benefited  by  this 
procedure,  and  a  cure  has  occasionally  been  ob- 
tained ;  when  this  result  has  taken  place,  it  has 
been  in  consequence  of  adhesive  inflammation 
having  followed  the  punctures,  and  thus  closed  the 
sac  or  cut  off  its  communication  with  the  spinal 
membranes :  sometimes,  however,  the  inflamma- 
tory acti  n  has  spread  along  the  membranes  and 
led  to  a  fatal  termination,  or  it  has  caused  para- 
lysis. Before  practising  this,  or  in  fact  any  other, 
operation  for  spina  bifida,  the  position  of  the  cord 
with  respect  to  the  tumor  should,  if  possible,  be 
ascertained,  and  a  careful  examination  will  gene- 
rally enable  the  surgeon  to  decide  with  consider- 
able certainty  whether  it  be  contained  in  the  sac 
or  not.  Where  such  is  the  case,  the  probabilities 
of  death  from  operation  are  so  great,  that  none 
should  be  attempted,  and  palliative  treatment 
alone  employed.  In  puncturing  the  tumor,  Mr. 
Prescott  Ilewett  directs  that  the  trocar  or  grooved 
needle  should  always  be  introduced  at  the  lowest 
part,  and  on  one  side,  so  as  to  avoid  wounding  the 
foid  or  the  nerves  which  generally  are  found  con- 
nected with  the  sac  along  tlie  median  line,  and 
this  must  be  especially  b(irne  in  mind  when  the 
swelling  is  in  the  sacral  regi(ni.    {Loc.cit.  p.  4G3.) 

The  whole  of  the  fluid  within  the  cyst  should 


not  be  withdrawn,  at  any  rate  not  until  the 
tapping  has  been  practised  several  times,  and  it  is 
very  desirable  to  heal  the  wounds  as  quickly  as 
possible,  and  to  prevent  the  admission  of  air  into 
the  sac :  to  this  end  the  punctures  sliould  be  covered 
with  collodion  immediately  the  trocar  is  with- 
drawn, and  indeed  it  may  be  applied  with  advan- 
tage to  the  whole  of  the  skin.  The  method  of 
treatment  by  pimctures  and  compression  has  re- 
ceived the  sanction  of  Malgaigne,  who,  though 
usually  averse  to  operating  upon  these  cases,  con- 
siders this  to  be  less  perilous  than  any  other  pro- 
ceeding.   {Op.  cil.) 

In  some  instances,  the  fluid  re-collects  almost  as 
quickly  as  it  is  withdrawn,  and  the  tumor  steadily 
increases  in  spite  of  treatment.  To  meet  this 
class  of  cases.  Dr.  Brainard,  of  Chicago,  has  in- 
jected the  sac  with  a  solution  of  iodine,  and  his 
results  have  been  most  encouraging  {Am^r.  Journ. 
of  Med.  Science  for  1861,  vol.  xlii.).  He  draws 
off  a  small  quantity  of  the  fluid  by  means  of  a  fine 
trocar,  and  injects  an  eq\ial  quantity  of  iodine 
solution  ;  if  much  irritation  supervene,  he  with- 
draws the  contents  of  the  cyst,  and  replaces  them 
with  warm  distilled  water,  or  some  of  the  original 
fluid  kept  for  the  purpose  :  this  process  he  repeats 
as  often  as  may  be  necessary.  When  the  tumor 
begins  to  contract,  or  becomes  flaccid,  he  emplnys 
pressure  to  support  it,  or  paints  it  with  collodion. 
He  relates  several  successful  cases  in  his  own 
practice,  and  in  that  of  others,  claiming  for  this 
treatment  a  comparative  absence  of  danger,  from 
which,  however,  some  fatal  cases  have  recently 
shown  that  it  is  not  altogether  exempt.  Velpeau 
has  proposed  to  treat  this  disease  like  an  ordi- 
nary hydrocele,  hv  emptying  the  sac  and  inject- 
ing a  solution  of  iodine,  but  this  method  does  not 
show  such  favourable  residts  as  Dr.  Brainard's.] 

Children  are  sometimes  born  with  tumors  ana- 
logous to  spinse  bifidee,  but  situated  on  the  head. 
There  is  a  deficiency  of  bone  at  some  part  of  the 
skull,  and  through  the  opening  a  sac,  composed 
of  the  dura  mater,  protrudes,  covered  only  by  the 
integuments.  Mr.  Earle  met  with  such  a  swell- 
ing, situated  upon  the  occiput  of  a  female  infant. 
The  plan  of  repeatedly  making  small  punctures 
with  a  common  needle,  discharging  the  fluid, 
healing  up  the  punctures,  and  applj'ing  pressure, 
was  tried,  and  followed  up  for  some  time,  without 
the  occurrence  of  any  unpleasant  symptoms. 
Even  punctures  were  sometimes  made  with  an 
ordinary  lancet  ;  yet  the  child  suftered  no  harm 
from  the  operation,  and  ^ome  hopes  of  a  cure  were 
indulged.  At  length,  liowever,  ulceration  of  the 
swelling  took  place,  the  child  became  indisposed, 
and  rapidly  sunk.  {Med.  Chir.  Trans,  vol.  vii. 
p.  427.  See  also  Chclius'  System  of  Surgery,  by 
Sjuth,  vol.  ii.  p.  465.) 

Mr.  Dawson  has  recorded  the  particulars  of  a 
spina  bifida  in  a  lady,  38  years  of  age,  which 
occasioned  a  tumor  at  the  upper  and  back  part 
of  the  thigh,  and  was  supposed  to  be  a  swelling  of 
a  difl^erent  kind.  When  an  operation  for  the  re- 
moval of  it  was  .about  to  be  performed,  a  pmicture 
was  made  in  the  thinnest  part  of  the  skin  cover- 
ing its  apex,  and  twelve  ounces  of  clear  fluid  were 
discharged,  leaving  the  sac  collapsed,  which  was 
found  to  have  a  narrow  neck  passing  to  the  lower 
part  of  the  sacrum,  in  which  there  was  an  aperture 
capable  of  admitting  the  little  finger.  The  patient 
sunk  on  the  nineteenth  day  after  the  operation. 
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Amongst  the  curious  facts  adverted  to  by  Mr.  colour  in  the  skin 
Diiwson.  "  In  tliis  instiuice,  there  was  not  more 
functional  dIsturlKince  present  than  is  often  met 
with  in  cases  of  hysteria  ;  while  the  post-niorti'm 
ex-ainination  unfolded  an  extent  of  actual  disor- 
ganisation of  the  nervous  centre  of  a  most  appalling 
character  :  to  such  an  extent,  indeed,  as  niiirht 
have  been  believed  to  be,  not  only  incompatible 
with  the  exercise  of  voluntary  power,  but  with 
life.  There  was  no  paralysis  of  the  lower  ex- 
tremities, nor  of  the  sphincters.  The  inability  to 
empty  the  bladder  indicated  some  want  of  consent 
of  parts  ;  but  not  more  than  is  frequently  met  with 
in  hysterical  females,  or  after  a  tedious  labour." 
(See  Trans,  of  Ptov.  Med.  and  Surg.  Association, 
vol.  i.  p.  219.)  G,  G.  Gascoyen. 


RituscJin,  Obs.  Anat.    Warner's  Cases  in  Surgery. 

B.  Ue/fs  System  of  Surjcery,  vol.  v.  Acre/,  in 
hchwed.  Ahhancll.  b.  x.  p.  291,  &c.  Murraii,  Opusc 
u.  No.  5.  et.  M^d.  Pract.  Jiibl.  iii.  p.  612.'  Portal 
Lours  d'Anat.  Aled.  t.  iv.  p.  66.  Lassits,  Pathologie 
Clur.  t.  1.  p.  260,  et  seq.  edit.  180j.  Aberiiethi/'s 
burjical  and  Pliysiological  Essays,  parts  i.  and  iii 
J.  I  .  Okes,  An  Account  of  Spina  Bifida,  with  Rp. 
niarks  on  the  Method  of  Trealment  proposed  by  Mr 
Aberneth!i,Hvo.  Cambridge,  1810.  R/c/ifer,  Anfaiigsgr 
der  Wuiidurzu.  b.  v.  kap.  17.  Sir  A.  Cooper,  in  iMed. 
tliir.  Trans,  vol.  ii.  p.  322,  &c.  H.  Karlc,  in  the 
same  Work,  vol.  vii.  p.  427,  &c.  Edinb.  Med.  and 
bars.  Journal,  No.  67.  J.  A.  Murrat),  De  Spins 
JJinda;  ex  mala  Ossmm  Conformatiune  Initio.  Gott. 
1779.  Fteinchmaun,  De  Vitiis  Con?enitis  circa 
Ilioracem  et  Abdomen.  Erlang.  ISIO.  Otto,  in 
Seltenen  Beobacht.  Breslau,  1816.  P.  Haves,  in 
New  England  Journal,  1817,  vol.  i.  No.  3.  Neiien- 
dorff,  De  S[iinae  Bifida?  Cuiatione  Radicali.  Lips. 
1820.  W.  Law.  in  EJinb.  Med.  and  Surgical  Journ. 
No.  ion.  (A  case  in  which  punctures,  followed  up 
by  pressure,  were  tried  ;  but  though  the  child  went 
on  favourably  for  a  time,  suppuration  afterwards 
occurred,  and  death  look  place  rather  suddenly.) 
[Mori/affiu,  De  sedibus  et  causis  Morborum,  1761, 
epist.  VII.  .7.  F.  Meckfl,  Handbook  of  Patholo<'ical 
Anatomy.  Leipzig,  1816,  vol.  i.  Dover,  Traitt?  de 
Maladies  Chirurgicales,  1818.  C.  P.  Ollivier,  Traiti? 
de  la  Moelle  Bpiui^re  et  deses  Maladies.  Paris,  1827. 

C.  J)/.  Billaud,  Traits  des  Maladies  des  Enfans 
nouveaux-n^s  et  a  la  mamelle.  Paris,  1828.  Finher 
Loud,  and  Edinb.  Phiios.  Mar.  and  Journal  of 
fecience,  1837,  vol.  x.  Vinchou,  Gazette  des  H6i)i- 
taux,  1838.  Mou'inM,  Bull.  M^d.  du  Midi  et  Gaz. 
M<5d.  1838.  [Heynard,  Gaz.  M^d.  de  Paris,  1811.  vol. 
IX.  LoHffet,  Anat.  et  Physiol,  du  sysleme  nerveux 
de  I  homme  et  des  aniujaux  vert^br^s.  Paris,  18+2. 
vol.  1.  Prescott  IJewett,  Cases  of  Spina  Bifida, 
with  Remarks,  Lond.  Med.  Gaz.  1844,  vol.  xxxiv. 
Alnlfiaigne,  Sur  la  nature  et  le  traitement  du  Spina 
Bihila,  Journ.  de  Cliir.  Paris,  Feb.,  1845.  Nilalon, 
lilemens  ile  I'ath.  Chir.  1»47,  vol.  li;  Chelius,  Sy.^t-jm 
of  Siirgtry,  by  South,  1817,  vol.  ii.  CrnvciUaer, 
\rml6  d'Anat.  Pathol,  ^r^ntrale,  1849.  liokUanski/, 
Manual  o(  Pathol.  Anatomy,  1850,  vol.  iii.  ftnlh/, 
Med.  Chir.  Trans,  vol.  xl.  1857.  JJielwis,  Hull,  de  la 
ftoc.  de  Chir.  Paris,  i860.  Eric/iseu,  Sy.steui  01 
Surgery,  1861.  Brainard,  Amer.  Journ.  of  Medical 
science,  I8C1I,  vol.  xlii.  Gros.i,  System  of  Surgery, 
18-i4,  vol.  ii.  Holmes,  System  of  Surgery,  1864, 
vol.  iv.    Pal/i.  Soc.  Trans,  vols.  iii.  viii.  xl.  xiv.j 

SPINA  VENTOSA.  The  Arabian  writers 
first  employed  this  term  to  express  a  disease  in 
which  matter  formed  in  the  interior  of  a  bone, 
and  afterwards  made  its  way  outward  beneath  tlie 
skin.  Until  the  matter  had  escaped  from  within 
the  bone,  tliese  authors  describe  the  pain  as  being 
incessant  and  intolerable;  but  that,  after  the  pus 
liad  made  its  way  outward  by  fistulous  openings, 
the  patient's  suffering  underwent  a  consid<'rablc 
diminution.  The  matter  sometimes  insinuated 
itself,  from  the  interior  of  the  bone,  into  the  cel- 
lular substance,  so  as  to  render  it  soft  and  ilabby, 
though  not  always  attended  with  any  chiinge  of 
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The  swelling  had  somewhat' 
the  apjiearance  of  emphysema.  To  express  this 
state,  the  .'\rabians  added  the  term  voUnsa  to  that 
of  spina,  whi'ch  was  employed,  bijfnre  their  time, 
to  e.'cpress  the  nature  of  the  pain  attend:int  on  the 
disease.  (See  an  account  of  this  subject  in  tlie 
Encyclnpidie  MiiUodique,  Part.  Clur.  art.  Spina 
Venlosa.) 

The  term  spina  ventosa  has,  since  the  time  of 
the  Arabian  writers,  been  used  by  many  to  sig- 
nify the  disease  named  ivMla  sivelling;  and  the 
former  may  have  intended  to  express  by  it  a 
similar  affection,  though  the  contrary  may  be  in- 
ferred from  their  account  of  the  matter  forming  in 
the  interior  of  the  bone  and  passing  thence  under 
the  integuments,  a  thing  which,  \  believe,  never 
yet  happened  in  any  case  of  white  swelling.  An- 
other, and  perhaps  a  decisive  argument,  against 
the  original  signification  of  the  word  being  the 
same  as  that  of  white-swelling,  is,  that  it  was  not 
restricted  to  diseases  of  the  joints  and  heads  of 
the  bones;  but  was  also  applied  to  abscesses, 
which  commenced  in  the  cavities  of  the  middle 
portions  of  the  long  bones,  where,  I  need  hardly 
observe,  white  swellings  are  never  found. 

For  these  reasons,  many  respectable  authors 
have  implied,  by  the  term  spina  venlosa,  an  ab- 
scess in  the  interior  of  the  bone.  (See  Latla's 
System  of  Surgery,  vol  i.  p.  165.)  Cases  of  this 
kind  are  rare  compared  with  that  common  disor- 
der, white  swelling ;  and  I  am  certain,  from  the 
descriptions  given  by  some  authors,  that  their 
cases  of  spina  ventosa  were  in  reality  only  in- 
stances of  necrosis.  But,  that  abscesses  do  some- 
times occur  in  the  interior  of  the  bones,  more  par- 
ticularly of  those  of  young  persons,  cannot  be 
doubted  by  any  surgeon  of  experience. 

[This  very  indefinite  expression  has  been  ap- 
plied to  almost  every  description  of  tumor  which 
occurs  in  bones,  and  its  indiscriminate  application 
has  been  a  source  of  confusion  in  the  pathologv 
of  these  cases.  When  a  tumor  forms  in  bone,, 
slowly  and  gradually  expanding  its  tissue,  and 
causing  swelling  of  the  soft  parts  over  it,  no  mat- 
ter what  the  real  nature  of  the  growth  may  be, 
the  symptoms  and  appearances  are  for  a  time  very 
similar  for  each;  and  this  incidental  resemblance 
between  them  formerly  led  to  the  application  of  the 
term  spina  ventosa  to  any  morbid  enlargement  of 
bone  which  presented  certain  appearances  and  cer- 
tain symptoms. 

The  disease  which  has  been  described  under 
this  name  consists  of  a  growth  or  deposit  within 
the  substance  of  a  bone,  and,  by  its  gradual  in- 
crease, causing  expansion  and  thinning  of  the  os- 
seous walls,  with  separation  of  the  cancellated 
texture.  The  portion  of  bone  affected  becomes 
much  enlarged,  and  forms  a  smooth  round  or  oval 
swelling;  as  the  disease  advances,  the  spong\r 
tissue  may  undergo  complete  absorption,  leaving  a 
largo  single  cavity  surrounded  by  the  thinned  os- 
seous walls,  or  the  cancelli  may  be  expanded  until 
several  of  them  are  blended  together,  forming 
thus  a  number  of  cysts  or  cells  of  various  sizi-s, 
encased  by  a  delicate  fragile  shell  of  bone,  which 
yields  under  pressure  with  a  peculiar  crackling 
s(uind,  like  a  piece  of  parchment,  or  as  if  air  were 
cnntained  in  the  swelling.  Occasionally,  this  bony 
envelope  is  more  or  less  absorbed,  the  periostonni 
alone  forming  the  wall  of  the  tnnuu-,  and  it  is 
usually  pierced  by  luimermis  openings.  When 
11  K 
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Biich  a  bone  is  macerated,  it  is  seen  to  be  reduced 
ti)  a  mere  osseous  shell,  empty  and  brittle,  with 
numerous  large  perforations,  and  often  imperfectly 
divided  into  incomplete  cellules  which  freely  com- 
municate. The  aifection  is  usually  met  with  in 
adults,  and  most  frequently  in  the  articular  ex- 
tremities of  the  long  bones,  although  the  shafts 
are  sometimes  attacked.  The  jaws,  the  lower  end 
of  the  femur,  and  the  upper  extremity  of  the  tibia 
are  its  favourite  situations;  the  cranium,  ribs,  and 
other  flat  bones  are  occasionally  involved,  whilst 
the  short  bones  are  less  liable  to  it.  The  old- 
•writers  on  this  disorder  stated  that  it  was  very 
common  in  children,  and  called  it  then  a  pcedar- 
throcace  (irors,  a  child;  apOpov,  a  joint;  icaKhs, 
bad),  confounding  it  with  the  scrofulous  affections 
of  joints  so  common  in  young  persons. 

The  principal  symptoms  are,  deep-seated  pain  in 
the  affected  part  to  a  greater  or  less  degree,  and 
an  enlargement  of  the  bone,  which  slowly  and 
steadily  increases  ;  the  swelling  is  smooth  and 
even  ;  the  skin  over  it  long  retains  its  normal 
colour,  though  the  veins  become  tortuous  and  con- 
gested. When  the  osseous  walls  are  much  thinned 
and  the  tumor  is  very  large,  it  is  elastic  or  gives 
an  indistinct  fluctuation  on  pressure;  the  skin  then 
becomes  reddened,  painful,  inflamed ;  abscesses 
often  form  and  burst,  leaving  unhealthy  foul  ulcers, 
and  the  constitutional  symptoms  are  very  severe. 

These  swellings  depend  upon  a  great  variety  of 
causes  :  as  before  mentioned,  an  abscess,  or  collec- 
tion of  matter,  within  a  bone  may  give  rise  to  this 
expanded,  rarified  condition  of  its  tissue;  so  also 
may  deep-seated  necrosis  or  caries,  tubercular  infil- 
tration, cancerous  deposits,  cystic  formations  of 
\arious  kinds  containing  fluid,  fungous  excrescences 
from  the  medullary  membrane,  as  well  as  fibrous, 
cartilaginous,  and  other  solid  growths  occurring  in 
the  substance  of  the  bone,  and  by  their  increase 
causing  its  absorption. 

The  tumors  often  attain  a  very  considerable 
BiJie,  especially  those  which  contain  fluid,  and  then 
they  are  usually  niultilocular ;  those  with  solid 
contents  generally  consist  of  a  single  cavity  only, 
■which  is  completely  occupied  by  the  morbid  forma- 
tion. Dupuytren  was  the  first  to  describe,  and  at- 
tempt a  diagnosis  of,  this  affection.  He  states 
that  the  medullary  membrane  is  the  primary  seat 
of  the  disease,  being  ultimately  converted  into  a 
fungous  substance  which,  by  its  mechanical  effect 
upon  the  bone,  causes  dilatation  and  thinning  of 
its  walls  ;  he  thus  distinguishes  it  from  cancerous 
disease,  which  commences  in  the  substance  of  the 
bone  itself  and  completely  destroys  it.  He  ad- 
mits, however,  that  these  affections  present  several 
points  of  resemblance  to  each  other,  and  that  spina 
ventosa  not  uncommonly  passes  into  cancer.  (On 
i/ie  Diseases  and  Ivjtiries  of  Done,  Syd.  Soc.  p. 
410.)  Many  writers  follow  Dupuytren  in  regard- 
ing spina  ventosa  as  a  distinct  disease,  depending 
xipon  fungoid  degeneration  of  the  medullary  mem- 
brane; but  their  descriptions  closely  resemble  ma- 
lignant disease.    (Beclard,  Bromfield,  Sanson.) 

With  many  autiiors  spina  ventosa  is  synony- 
mous with  Osteosarcoma  (see  that  word).  Sir 
Astley  Cooper  considers  it  to  be  a  variety  of  can- 
cerous disease,  which  originates  in  a  growth  from 
the  medullary  membrane.  Ndlatou  applies  tiie 
ti^rm  to  that  form  of  malignant  deposit  which  ex- 
pinds  the  bone  unifnrmly  into  a  thin  shell  or  cyst 
investing  the  cancerous  mass. 


According  to  some  authorities,  and  especially 
the  older  ones,  the  disease  depends  upon  the 
depiisition  of  scrofulous  matter  in  the  substance 
of  a  bone.  Wiseman  says  it  is  "  of  a  certain 
species  of  king's  evil  and  of  no  other."  (Severall 
Chirurgicall  Treatises,  1C7G.)  Heister  is  evidently 
of  the  same  opinion,  as  is  Boyeralso;  and  later  still 
Chelius. 

Cloquet  and  others  speak  of  two  kinds  of  spina 
ventosa  :  the  one,  occurring  in  children,  is  due  to 
scrofulous  deposit,  and  is  especially  found  in  the 
articulations  of  the  metacarpus,  metatarsus,  and 
phalanges;  the  other,  much  more  severe,  is  seen 
in  adults,  attacking  the  articular  ends  of  the  bones 
of  the  extremities,  and  is  generally  cancerous. 
The  cause  of  the  disease  must  generally  be  soufjht 
in  the  peculiar  diathesis  of  the  patient,  as  it  is  one 
of  those  maladies  which  depend  upon  constitu- 
tional causes,  but  it  has  often  been  known  to  fol- 
low upon  external  violence. 

The  term  spina  ventosa  is  so  very  vague  that 
it  is  now  but  little  employed,  and  is  used  rather 
to  express  the  expanded,  rarified  and  cellular  con- 
dition of  a  bone  than  to  denote  the  disease  which 
occasioned  it. 

If  the  bony  enlargement  depend  upon  an  abscess 
in  the  bone,  or  a  collection  of  fluid,  a  trephine 
may  be  applied  and  the  pent  up  matter  or  fluid 
evacuated.  (See  Antrum.)  If  necrosis  or  caries 
be  the  cause,  the  proceedings  recommended  in  the 
pages  devoted  to  those  subjects  should  be  pur- 
sued; should  tubercular  deposit  take  place  in 
bone,  the  treatment  advocated  under  the  head  of 
scrofula  will  be  advisable;  in  case  of  cancerous 
disease,  or  disease  of  the  medullary  membrane, 
amputation  is^the  only  resource.  (See  Osteo- 
sarcoma.)] G.  G.  Gascoyen. 
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SPINE,  CURVATURES  OF.  A  review  of 
the  anatomical  and  physiological  peculiarities  of  the 
spinal  column  would  lead  us  to  expect  that  this 
complicated  structure,  adapted  to  so  many  different 
functions,  would  become  liable  both  to  disease  and 
distortion.  Diseases  affecting  its  various  structures 
— bones,  cartilages,  and  ligaments — and  analogous 
to  diseases  affecting  similar  structures  in  other 
parts  of  the  body.  Of  these  diseases,  ulceration 
of  cartilages,  necrosis  and  caries  of  bone,  resulting 
in  posterior  or  anyular  eurmlure,  known  also  as 
Pott's  disease,  and  rheumatic  inflammation  of  the 
ligaments,  are  the  most  common;  but  these  affec- 
tions it  is  not  intended  to  describe  in  the  present 
article.  For  a  description  of  Pott's  disease  and 
the  resulting  angular  curvative,  see  article  Spink, 

IJlSKASE  OF. 

Dislorlions  or  curvatures  of  the  spine,  depend 
either  upon  the  failure  of  some  of  the  internal  con- 
ditions necessary  to  its  preservation  iu  u  healthy 
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fiirm,  such  as  its  proper  and  healthj*  nutrition;  or 
upon  some  external  physical  influences  to  which 
it  is  pre-eminently  exposed;  or,  as  occurs  in  the 
great  majority  of  cases,  upon  a  combination  of  both 
these  causitive  influences.  Hence  we  have  the  con- 
stitutional and  local  origin  of  distortions. 

These  two  classes  of  cases,  viz.  diseases  and  dis- 
tortions of  the  spine,  were,  by  the  older  surgical 
authorities,  frequently  considered  as  one  and  the 
same  form  of  disease;  but  the  wide  separation  be- 
tween them,  and  their  easy  diagnosis,  may  now  be 
considered  as  well  established  and  too  well  known 
to  require  comment  here. 

The  spinal  column,  then,  is  liable  to  distortion, 
i.  e.  fixed  deviation  from  the  erect  position,  in 
various  directions,  so  as  to  produce  external  defor- 
mity. The  distortion  may  take  place  in  the  antero- 
pnaterior  direction,  either  as  an  exaggeration  of  the 
natural  curves  of  the  spine,  which  become  so  much 
increased  as  to  produce  external  deformity;  or  the 
natural  curvatures  of  the  spine  in  the  antero-pos- 
terior  direction  may  be  reversed,  especially  in  the 
dorsal  and  cervical  regions,  i.e.  the  dorsal  curve 
may  become  depressed  so  as  to  project  anteriorly, 
curving  forwards  instead  of  backwards;  the  cervi- 
cal curve  may  project  backwards  instead  of  for 
wards;  and  the  lumbar  curve  frequently  becomes 
straight  instead  of  curving  anteriorly.  Or  distor 
tion  ma}'  occur  as  a  lateral  deviation,  though  the 
deformity  described  as  lateral  curvature  of  the  spine 
does  not  depend  upon  a  true  lateral  deviation,  but 
rather  upon  a  peculiar  twisted,  or  contorted,  con- 
dition of  the  spinal  column,  in  which  an  external 
lateral  deviation  of  the  spinous  processes  generally, 
but  not  invariably,  forms  a  conspicuous  feature. 

Deviations  of  the  spine,  either  in  the  antero- 
posterior or  the  lateral  directions,  may  coexist  with 
destructive  disease  of  the  spine,  affecting  the  in- 
tervertebral cartilages  and  the  bones  in  the  early 
stage  ;  or  they  may  be  consecutive  to  such  diseases, 
and  remain  as  permanent  distortions  after  the  de- 
structive disease  has  been  completely^  arrested.  For 
example,  when  destructive  disease  occurs  in  the 
dorsal  region,  as  we  frequently  see  it  in  children, 
and  sometimes  in  adults,  the  posterior  convexity 
of  the  spine  is  increased,  and  there  may  be  great 
difficulty  in  deciding  upon  the  existence  or  non- 
existence of  disease.  At  a  later  stage,  however,  a 
sharp  angular  projection  of  one  or  more  spinous 
processes  generally  takes  place,  and  all  doubt  as  to 
the  existence  of  disease  is  removed  ;  but  occa- 
sionally it  happens  that  several  intervertebral  car- 
tilages are  affected  without  caries  of  the  bones,  as 
exhibited  in  prrparations  in  St.  Thomas's  Museum, 
N  E  20  and  E  22,  and  in  such  cases  no  angular 
projection  of  the  spinous  processes  would  take 
place. 

When  destructive  disease  in  the  lower  dorsal 
and  upper  lumbar  vertebrfe  has  become  arrested, 
with  the  ordinary  result  of  angular  projection 
backwards  of  three  or  four  spinous  processes,  the 
spine  becomes  altered  in  form,  as  a  consecutive 
comlition,  in  the  middle  dorsal  region,  which  is 
either  depressed  so  as  to  form  a  straight  line,  or 
the  natural  direction  of  its  curve  may  be  reversed, 
and  a  concavity  instead  of  a  convexity  may  exist 
in  the  middle  dorsal  region. 

Deviation  of  the  spine  in  a  lateral  direction  may 
also  occur  in  the  early  stage  of  destructive  disease, 
when  it  attacks  the  bodies  of  the  vertebra},  or  the 
intei vertebral  cartilages,  laterally  instead  of  their 
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anterior  aspects  as  it  usually  does;  or  in  the  later 
stages,  it  may  exist  as  a  consecutive  curve,  either 
above  or  below  the  angular  projection  resulting 
from  destructive  disease,  when  this  has  affected  the 
lower  or  the  upper  portion  of  the  spinal  column. 

Curvature  of  the  spine,  then,  either  in  the  an- 
terior, posterior,  or  lateral  direction,  may  coexist 
with  destructive  disease  of  the  spine  in  its  early 
stage  without  any  reliable  symptoms  or  indications 
of  such  disease  being  present.  It  is  as  well  thi.s 
should  be  borne  in  mind,  because,  in  the  course  of 
practice,  cases  will  occasionally  present  themselves 
in  which  the  diagnosis  must  be  one  of  considerable 
difficulty,  as  well  as  of  great  importance;  and  we 
know  that  disease  of  the  spine  in  the  early  stage 
■is  at  all  times  difficult  of  diagnosis. 

Curvatures  or  distortions  of  the  spinal  column, 
not  connected  with,  or  directly  dependent  upon, 
destructive  disease  of  the  bones  or  intervertebral 
cartilages,  generally  depend  either  upon  muscular 
debility  associated  with  some  unfavourable  con- 
stitutional condition,  or  upon  the  long  continuance 
of  some  faulty  position,  the  result  either  of  acquired 
habit  or  of  some  occupation;  or  they  may  depend 
upon  both  these  causes  combined.  This  is  essen- 
tiall}'-  the  class  of  cases  it  is  here  proposed  to  de- 
scribe, and  first  with  regard  to  the  aatero-posterior 
forms  of  curvature. 


ANTERrOR  CURVATURE  OF  THE  SPINE. 

Lordosis — Ao'pSajo-iy  from  \op5da>,  to  lend  su- 
pinely, so  as  to  throio  tlte  liead  hack.  Curvature 
of  the  spine  in  an  anterior  direction,  with  the  con- 
vexity in  front,  occurs  chiefly  in  the  lumbar  region, 
as  an  increase  of  the  natural  curvature,  from  several 
causes;  but  it  may  also  exist  in  the  dorsal  region 
to  a  less  extent,  and  more  rarely  it  occurs  in  the 
cervical  region. 

In  the  lumbar  region  this  increase  of  anterior 
curvature  is  found; — 

1.  As  a  peculiarity  in  the  natural  conformation 
of  the  individual,  often  existing  in  several  mem- 
bers of  the  same  family,  and  hereditary'.  It  is 
more  common  in  some  countries  than  in  others,  but 
in  England  I  have  most  frequently  observed  it  in 
short  people  with  long  bodies  and  short  legs,  i.e. 
belonging  to  the  rachitic  type  of  development,  and 
whose  bony  development  exhibits  some  indications 
of  a  rachitic  tendency. 

2.  As  a  constant  effect  of  rickets  in  its  more 
severe  forms,  in  which  the  entire  skeleton  indicates 
the  existence  of  this  affection  in  the  stunted  growth 
of  the  individual  from  arrested  development  of  the 
bones — more  conspicuous  in  the  leg-bones  from 
their  normal  rapid  rate  of  growth  during  early- 
childhood,  as  compared  with  the  spine  and  other 
bones  of  the  body,  hence  the  disproportionate  short- 
ness of  the  legs  in  these  cases — and  in  various 
curvatures  especially  affecting  the  leg-bones  and 
the  pelvis.  In  severe  rickets,  the  pelvis  becomes 
flattened  from  above  downwards,  from  the  inability 
of  its  bones  to  support  the  superincumbent  weight, 
and  the  sacrum  assumes  a  horizontal  direction. 
As  a  necessary  result  of  this  alteration  in  the  di- 
rection of  the  sacrum,  and  the  deviation  in  the  axis 
of  the  pelvic  cavity,  an  increase  of  the  limtbar 
curve  of  the  spine  takes  place  to  preserve  tho  o(iui- 
'ibrium  of  the  body,  and  in  these  cases  of  rickets  a 
very  marked  lordosis  is  the  result. 

'A.  As  a  constant  ell'ect  of  congenital  disloca- 
tion, either  of  one  or  both  hip  joint"",  an  affection 
11  11  2 


612  SPINE,  CURT 

•wliich  occurs  more  frequently  than  is  generally 
supposed.  It  is  in  congenital  dislocation  of  hnth 
liips  that  extreme  incurvation  of  the  lumbar  region 
takes  place,  as  a  compensative  effort  to  preserve 
the  equilibrium  of  the  body,  disturbed  by  the 
tilting  of  the  pelvis  which  necessarily  results  from 
the  abnormal  position  of  the  heads  of  the  thigh 
bones. 

4.  Either  coexisting  with  destructive  disease 
of  the  lumbar  vertebraj  in  the  early  stage,  or  as  a 
consecutive  curve  after  destructive  disease  has 
become  arrested,  and  angular  curvature,  i.e.  pos- 
terior projection  of  one  or  more  spinous  processes, 
produced  in  the  middle  or  lower  dorsal  regions. 
In  such  cases  the  lordosis  in  the  lumbar  region  is 
necessary  to  preserve  the  equilibrium  of  the  body, 
and  is,  of  course,  persistent  through  life. 

5.  As  a  constant  effect  of  anchylosis  of  the 
hip-joint,  with  the  thigh  in  a  flexed  position. 
After  strumous  disease  of  the  hip-joint,  rheumatic 
inflammation,  and  several  other  affecticms,  anchy- 
losis of  the  hip-joint,  either  ligamentous  or  bony, 
frequently  takes  place,  with  the  femur  in  a  flexed 
position,  in  most  cases  at  an  angle  of  about  forty- 
five  degrees,  but  sometimes  at  a  right  angle  with 
the  pelvis.  The  angle  is  generally  much  greater 
than  is  apparent  at  first  sight,  because  in  standing 
or  walking,  the  patient  brings  the  foot  to  the 
ground,  by  increasing  the  natural  curvature  of  the 
spine  in  the  loins,  and  in  these  positions,  therefore, 
lordosis  is  produced,  but  it  is  more  or  less  com- 
pletely removable  when  the  patient  sits  down. 
Jn  such  cases  we  hftve  a  greatly  increased  amount 
of  flexibility  of  the  lumbar  region. 

TREATMENT. 

Surgically  speaking,  lordosis  occurring  in  the 
lumbar  region  is  of  very  little  importance,  as  in 
its  worst  forms  it  is  only  a  part  of  a  more 
serious  affection,  and  seldom  becomes  the  subject 
of  treatment;  bnt  it  may  sometimes  assist  us  in 
the  difficult  diagnosis  of  destructive  disease  oc- 
curring in  the  lumbar  vertebrse,  and  sometimes, 
though  rarely,  it  may  become  the  subject  of  special 
treatment.  In  connection,  however,  with  the 
treatment  of  the  diseases,  such  as  rickets  and 
caries,  which  sometimes  produce  this  form  of  cur- 
vature, special  attention  may  be  directed  to  a  few 
practical  points. 

In  the  first  class,  above  described,  viz.  that 
dependent  upon  natural  configuration  or  peculiarity, 
either  of  family  or  race,  of  course  there  could  be 
no  attempt  at  surgical  interference. 

In  the  second  class,  the  rachitic  form,  no  special 
treatment  is  indicated,  but  our  attention  must  be 
directed  to  the  means  of  arresting  the  general 
affection,  and  thus  either  preventing  the  consecutive 
deformities,  or  diniinishu)g  their  severity. 

In  the  third  class,  i.e.  lordosis  in  cases  of  con- 
genital dislocation  of  the  hip  joint,  it  is  doubtful 
whether  any  permanent  diminution  of  the  spinal 
curvature  can  be  effected  by  mechanical  means, 
though  it  has  been  attempted,  and  with  some  ap- 
penrance  of  temporary  benefit.  Possibly  the  lor- 
dosis may  be  diminished  by  the  constant  use  of  a 
spinal  instrument  from  early  childhood  to  the 
completion  of  growth,  but  as  the  hip-joint  articu- 
lations must  remain  in  their  abnormal  condition, 
th  •  permanent  advantage  obtained  by  such  means 
is  not  likely  to  be  considerable. 

In  the  fourth  class,  i.e.  lordosis  e.\istii)g  durin 
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the  progress  of  destructive  disease  in  the  lumbar 
region,  or  as  a  consecutive  curve  after  destructive 
disease  lias  sub^ided  and  angular  curvature  been 
produced  in  the  middle  or  lower  dorsal  regions, 
there  can  be  no  doubt  of  the  great  advanUige  of 
mechanical  support  during  the  progress  of  caries 
or  destructive  disease  in  any  region  of  the  spine. 

This  treatment  will  be  found  equally  applicable 
to  all  stages  of  caries  or  destructive  disease  of  the 
spine,  from  its  commencement,  which  we  may  in 
most  cases  diagnose  before  any  angular  projection 
has  taken  place  ;  and  even  when  the  destructive 
process  is  evidently  advancing,  provided  the  patient 
be  able  to  bear  the  support,  and  is  disposed  to 
walk.  The  mechanical  support  enables  such  pa- 
tients to  walk  about  with  comfort,  and  does  not  in 
any  way  interfere  with,  but  essentially  promotes, 
the  proper  constitutional  treatment  of  the  disease. 
During  periods  of  increased  pain,  such  as  may 
occur  in  the  stage  of  abscess,  confine  ment  to  the 
bed  is  dictated  by  the  patient's  feelings,  but  as 
soon  as  the  child  (most  of  these  cases  are  seen  in 
children)  is  disposed  to  walk  again,  he  should  be 
allowed  to  do  so. 

In  the  fifth  class,  i.e.  lordosis  consecutive  to  hip- 
joint  disease,  the  curvature  is  also  a  natural  com- 
pensating effort  to  maintain  the  equilibrium  of  the 
body,  and  there  are  no  indications  for  surgical 
interference, 

LORDOSIS  IN  DORSAL  REGION. 

Lordosis  may  also  occur  in  the  dorsal  region, 
bnt  to  a  much  less  extent  than  in  the  lumbar 
region.  In  the  former  it  is  frequently  met  with, 
as  a  consecutive  condition  to  caries,  or  destructive 
disease,  after  angular  curvature  has  been  produced 
either  in  the  lower  cervical,  or  in  the  lower  dorsal 
and  lumbar  regions.  Above  or  below  the  seat  of 
disease,  a  flattening  and  sometimes  a  deep  sinking- 
in  of  the  dorsal  vertebrae  frequently  occurs.  No 
surgical  importance,  however,  attaches  to  this 
form  of  curvature;  but  there  is  another  form  of 
lordosis  occurring  in  the  dorsal  region,  of  con- 
siderable importance  in  a  diagnostic  point  of  view, 
to  which  attention  should  be  especially  directed, 
viz.  the  sinking-in  or  depression  of  the  spinous 
processes,  which  occurs  in  the  dorsal  region  in 
some  cases  of  double  lateral  curvature  of  tlie 
spine. 

The  surgical  interest  which  attaches  to  this 
deviation  arises,  not  from  its  existence  in  severe 
cases  of  lateral  curvature,  but  from  the  fact  that  it 
frequently  occurs  before  any  lateral  deviation  of 
the  spinous  processes  takes  place,  and  therefore 
before  any  lateral  curvature  has  become  obvious 
externally.  In  such  cases,  some  slight  prominence 
of  the  shoulder  is  generally  the  reason  of  the 
surgeon  being  consulted,  and,  finding  no  later.d 
deviation  of  the  apices  ol  the  spinous  processes,  he 
usually  gives  a  favourable  opinion  of  the  case. 
The  lordosis  probably  does  not  amount  to  more 
than  a  loss  of  the  natural  posterior  curvature  of 
the  spine  in  the  dorsal  region,  i.  e.  a  (lattening  of 
the  back,  and  a  straight  appearance  of  the  spine, 
which  he  regards  as  of  no  importiince.  The  pro- 
minence of  the  shoulder,  however,  depends  upon 
slight  rotation  of  the  bodies  of  the  vertehra',  and, 
in  such  a  case,  intirmil  curmture  of  the  spine 
already  exists.  Souje  addiiimial  confirmation  of 
this  view  will  be  fouiul  in  the  fact  that  the  angles 
of  the  ribs,  on  the  side  corresponding  to  the  pro- 
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iiiinence  of  the  shoulder,  project  a  little  posteriorly 
when  comparison  is  made  with  those  of  the  op- 
posite side,  i.e.  the  angles  of  the  ribs  on  one  side 
proji'ct,  and  on  the  otiier  recede,  and,  as  this  can 
only  take  place  in  consequence  of  rotation  of  the 
bodies  of  the  vertebra;,  the  fact  is  of  the  utmost 
importance.  Tlie  prominence  of  the  shoulder,  i.e. 
the  scapula,  depends  upon  the  posterior  projection 
of  the  ribs  on  the  corresponding  side,  and  when 
tlie  prominence  of  the  scapula  and  the  angles  of 
tlic  ribs  are  considered  in  conjunction  with  the 
flattening  or  depression  of  the  spinous  processes  in 
the  dorsal  region  (without  any  lateral  deviation), 
we  may  most  confidently  diagnose  the  existence 
of  internal  curvature  of  the  spine,  and  the  case 
must,  without  delay,  be  submitted  to  appropriate 
treatment. 

TREATAIENT  OP  LORDOSIS  IN  THE  DORSAL 
REGION. 

Lovdosis  in  the  dorsal  region  consecutive  to 
caries  and  angular  curvature  in  the  lower  cervical, 
or  in  the  lower  dorsal  and  upper  lumbar  regions, 
does  not  require  any  special  treatment.  It  is 
essentially  a  natural  effort  to  restore  the  equili- 
brium of  the  body  disturbed  by  the  angular  cur- 
vature, but  if  the  destructive  disease  of  the  spine 
be  treated  during  its  progress,  upon  the  principle 
of  mechanical  support  previously  described,  both 
the  angular  and  the  consecutive  lordosis-curvature 
■will  be  much  less  than  if  no  mechanical  support 
had  been  applied.  The  object  of  mechanical 
support  is  not  in  any  degree  to  straighten  or  di- 
minish by  pressure  the  angular  projection  when 
formed,  but,  when  the  spine  is  properly  supported 
during  the  progress  of  destructive  disease,  the 
resulting  angular  curvature  will  not  take  place  to 
a  greater  extent  than  is  absolutely  necessary  for 
curative  purposes,  i.e.  bony  anchylosis,  and  there- 
fore the  consecutive  curve  will  be  proportionably 
small;  wliereas,  without  mechanical  support,  the 
angular  projection  is  generally  much  larger  than 
necessary  for  curative  purposes,  and  the  consecu- 
tive curvatures  are  proportionably  excessive,  fre- 
quently producing  an  unsightly  external  deformity, 
where  very  little  need  have  existed. 

With  regard  to  the  treatment  of  the  other  form 
of  lordosis  in  the  dorsal  region,  existing  in  some 
cases  of  the  so-called  lateral  curvature  of  the 
spine,  this  will  be  more  fully  described  when  the 
treatment  of  lateral  curvature  is  considered,  but 
essentially  it  should  consist  in  partial  lying  down, 
i.e.  to  the  extent  of  four  or  six  hours  a  day,  com- 
bined with  the  use  of  a  spinal  instrument  with  a 
St  el. plate,  acting  upon  the  principle  of  horizontal 
rotation.  On  the  whole,  the  prospects  of  such  a 
case,  even  when  slight,  are  worse  than  in  a  more 
marked  case  of  lateial  curvature,  with  greater 
lateral  deviation  of  the  apices  of  the  spinous  pro- 
cesses, and  prominence  of  the  shoulder. 

TREATMENT  OF  LORDOSIS  IN  THE  CERVICAL 
REGION. 

Lordosis  occurs  much  less  frequently  in  the  cer- 
vical than  in  the  dorsal  or  lumbar  regions  of  the 
spine,  and  is  nearly  always  the  result  of  caries  or 
destructive  disease  of  the  spine,  occurring  in  the 
upper  cervical  vertebric,  generally  in  children. 
The  head  is  drawn  backwards  and  the  face  di- 
rected upwards;  the  larynx  proji^cts  forwards,  and 
it  is  hardly  possible  to  feel  the  spinous  processes 
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of  the  cervical  vertebree  at  the  back  of  the  neck. 
Any  attempt  to  alter  the  position  of  the  head  is 
accompanied  with  pain,  as  the  disease  is  generally 
progressing  when  these  cases  are  brought  under 
our  notice. 

We  may  sometimes  see  lordosis  in  the  cervical 
region  as  a  persistent  condition  after  the  destruc- 
tive disease  has  subsided,  but  then  the  position  of 
the  head  is  more  natural  than  above  described  ; 
the  frequency,  however,  with  which  caries  in  the 
upper  cervical  region  terminates  fatally,  neces- 
sarily makes  these  cases  very  rare. 

In  only  one  instance  have  I  seen  lordosis  in  the 
cervical  region  of  congenital  origin,  and  in  this 
case  it  evidentlj'  depended  upon  muscular  con- 
traction, and  was  part  of  a  more  general  aflfec- 
tion  involving  the  muscles  of  the  trunk  and 
limbs. 

Lordosis  in  the  neck,  either  coexisting  with, 
or  consecutive  to,  caries  of  the  cervical  vertebrae, 
does  not  admit  of  the  application  of  mechani- 
cal support  so  easily  as  when  situated  in  the 
dorsal  or  lumbar  regions  ;  but  thick  gutta-percha 
splint-like  supports  passing  upwards  from  the 
shoulders,  along  the  neck,  to  the  occiput,  may  be 
adjusted  so  that  the  weight  of  the  head  would  be 
to  some  extent  removed  from  the  neck,  and 
transferred  through  the  large  and  strong  splint  di- 
rectly to  the  shoulders,  and  all  motion  of  the  neck 
prevented. 

POSTERIOR  CURVATURE  OF  THE  SPINE. 

Cyphosis — KV(pcea'is,  from  Kvcpuw,  to  bend  or 
crook  forwards. — Curvature  of  the  spine  in  a  pos- 
terior direction,  with  the  convexity  projecting 
backwards,  occurs  chiefly  in  the  dorsal  region,  as 
an  increase  of  the  natural  curvature  from  several 
causes,  and  is  most  frequently  produced  by  mus- 
cular debility,  or  the  long  continuance  of  a  stoop- 
ing position,  as  in  certain  occupations,  &c, ;  hence 
this  form  of  spinal  curvature  most  frequently  oc- 
curs in  children  and  old  people,  but  it  may  be 
produced  by  other  causes  at  different  periods  of 
life. 

1.  T?i  infancy  posterior  curvature  of  the  spine 
is  the  constant  result  of  general  debility,  and 
weakly  infants,  unable  to  sit  up  in  the  nurse's  lap 
long  after  the  period  at  which  children  generally 
hold  themselves  somewhat  erect  in  the  sitting  po- 
sition, are  frequently  brought  to  us.  Sometimes 
such  children  do  not  appear  to  be  imperfectly 
nourished — they  may  even  be  fat,  and  look  well 
— hut  there  is  a  general  want  of  muscu'ar  power 
difficult  to  explain.  At  this  early  period  of  life 
the  spine  has  not,  as  yet,  assumed  its  natural  an- 
tero-posterior  curvatures  in  the  dorsal  and  lumbar 
regions,  and  is  naturally  straight.  Muscular  and 
ligamentous  debility  will,  therefore,  easily  cause 
the  spine  to  assume  the  form  of  a  large  posterior 
curvature  when  the  sitting  position  is  attempted  ; 
and  if  such  a  child  were  habitually  nursed  in  the 
sitting  position,  and  especially  by  a  nurse  who  al- 
ways carries  the  child  on  the  same  arm,  a  perma- 
nent deviation  of  the  spine  in  the  posterior  direc- 
tion would  result,  generally  combined  with  some 
degree  of  lateral  curvature. 

Treatment. — Such  cases  are  best  treated  by 
a  combination  of  local  su])port  to  the  spine  and 
constitutional  treatment.  For  local  support,  it  is 
best  to  employ  a  very  thick  kind  of  leather,  pre- 
pared in  a  peculiar  way  known  to  some  iuslrument 
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makers,  which,  when  moist,  may  be  moulded 
to  the  form  of  the  hack  whilst  the  child  is  lying 
down  on  its  stomncli ;  or  a  plaster  cast  may  be 
taken  of  the  child's  back  in  the  same  position,  and 
the  leather  moulded  on  the  cast.  This  kind  of 
leather  becomes  very  hard  and  unyielding  when 
dry,  and  then,  softly  padded,  is  retained  in  its  po- 
sition by  elastic  material  passing  across  the  chest 
and  abdomen.  Gutta-percha,  perforated  by  small 
holes  to  prevent  heat,  may  .ilso  be  employed,  but 
is  not  so  good  as  the  leatiier.  The  child  should 
also  be  nursed  as  much  as  possible  in  the  reclining 
position.  Constitutionally — Cod-liver-oil,  with  small 
doses  of  steel,  should  be  given;  but  it  is  most  essen- 
tial to  see  that  the  child  has  a  sufficient  supply 
of  good  mi  'k. 

2.  In  early  childhood,  i.e.  from  two  to'  three 
or  four  years  of  age,  posterior  curvature  of  the 
spine  is  also  frequently  seen  dependent  upon  mus- 
cular and  ligamentous  debility,  in  most  cases  pro- 
bably only  a  continuance  of  the  condition  above 
described  ;  but  at  this  period  cases  not  uncom- 
monly present  themselves  in  which  a  suspicion  of 
caries  or  destructive  disease  of  the  spine  exists, 
and  the  diagnosis  may  be  difficult  and  uncertain. 
Such  cases  frequently  terminate  in  angular  curva- 
ture, even  when  opinions  against  the  probability 
of  the  existence  of  disease  had  been  strongly  ex- 
pressed, so  that  a  cautious  opinion  should  always 
be  given,  and  the  cases  watched  carefully. 

Another  form  of  posterior  curvature  sometimes 
shows  itself  about  this  period  of  life,  which,  as  it 
occurs  in  children  of  parents  similarly  deformed, 
and  sometimes  commences  as  early  as  two  years  of 
age,  may  be  called  hereditary  humpback. 

Treatment. — The  general  principles  of  treat- 
ment are  the  same  as  in  the  first-class,  viz.  local 
support  to  the  spine,  with  constitutional  treatment, 
and  the  reclining  position  as  far  as  may  be  practi- 
cable. The  mechanical  support  employed  may 
consist  either  of  leather  moulded  to  the  back,  as 
previously  described,  or  a  steel  instrument  adapted 
to  the  peculiarities  of  the  case. 

3.  J?i  youth. — Posterior  curvature  of  the  spine 
more  frequently  occurs  in  boys  than  in  girls,  and 
presents  itself  in  the  form  commonly  described  as 
"  round  shoulders.''''  Some  boys  have  naturally  a 
thick,  clumsy,  awkward  figure,  with  high  shoulders, 
and  soon  acquire  a  habit  of  stooping,  which,  if  not 
checked  before  eighteen  j'ears  of  age,  settles  into  a 
permanent  cyphosis,  or  exaggerated  posterior  curva- 
ture in  the  dorsal  region.  This  may  sometimes  be 
hereditary,  but  is  more  frequently  only  an  acquired 
bad  habit,  and  often  coexists  with  an  indolent  and 
sluggish  disposition. 

Treatment. — These  cases  are  best  treated  by 
the  drill  master,  and  active  gymnastic  exercises, 
which  are  decidedly  preferable  to  any  mechanical 
support  ;  but  in  girls  especially,  a  well  contrived 
leather  backboard  is  often  useful,  and  sometimes 
a  steel  spring  backboard  of  the  T  shape,  or  some 
such  mechanical  contrivance  is  preferable. 

4.  In  the  middle  period  of  life. — Cyphosis  or  an 
increase  of  the  posterior  curvature  of  the  spine  in 
the  dorsal  region,  is  not  uncommon  in  the  middle 
period  of  life,  and  may  arise  from  various  causes. 
Sometimes  we  see  it  as  the  result  of  chronic  chest 
affection,  in  those  who  have  for  several  years 
suffered  frrm  bronchitis  or  some  pulmonary  com- 
plaint. A  severe  form  of  cyphosis  in  the  jidult  is 
not  uncommonly  the  result  of  chronic  rheumatism, 
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the  individual  having  a  confirmed  stoop,  and  pre- 
senting the  appearance  of  premature  old  age.  In 
a  few  instances  which  have  fallen  under  my  obser- 
vation, the  termination  of  the  case  hag  proved  the 
cyphosis  to  have  depended  upon  caries  or  destruc- 
tive disease  of  the  spine,  when  there  were  no 
symptoms  by  which  the  invasion  of  such  a  formid- 
able affection  could  have  been  diHgnosed.  In 
one  instance  of  this  kind,  the  true  nature  of  tlio 
affection  was  not  suspected  till  after  the  formation 
of  the  psoas  abscess. 

In  other  cases  cyphosis  may  be  simply  a  con- 
tinuance of  the  form  just  described  as  occurring  in 
the  period  of  youth,  but  the  long-continued  posi- 
tion from  certain  occupations  is  au  obvious  cause 
in  many  cases. 

Treatment. — As  a  general  rule,  posterior  cur- 
vature of  the  spine  occurring  about  the  middle 
period  of  life  may  be  more  or  less  relieved  by  the 
patient  wearing  a  double-crutch  spinal  instru- 
ment, with  a  strong  webbing  band  connecting  the 
crutches  posteriorly,  so  as  to  exert  a  certain 
amount  of  pressure  on  the  projecting  portion  of  tho 
spine.  This  pressure  may  be  increased  with  great 
advantage  by  the  addition  of  a  steel  plate,  es- 
pecially in  those  cases  in  which  the  existence  of 
destructive  disease  is  suspected  ;  a  firm  unyielding 
steel  support  evidently  gives  much  more  relief  in 
these  cases  than  the  webbing  belt. 

5.  In  old  age. — Increase  of  the  posterior  curva- 
ture of  the  spine  in  the  dorsal  region,  or  cyphosis, 
in  a  severe  and  rigid  form,  is  a  frequent  concomi- 
tant of  old  age,  and  may  be  the  result  chiefly  of 
occupation,  or  of  debility.  A  severe  form  of  cy- 
phosis is  sometimes  observed  in  old  cavalry  officers 
who  have  seen  a  great  deal  of  service  in  India, 
and  who  have  attributed  it  to  the  fatigue  of  fre- 
quent and  long  marches  commonly  taken  by  the 
Indian  army.  Among  the  agricultural  labourers 
of  this  country,  a  severe  form  of  cyphosis  is  also  of 
common  occurrence;  in  very  old  men  of  this  class, 
it  is  almost  constant,  and  among  men  from  fifty  to 
sixty  years  of  age  it  is  also  'frequently  witnessed, 
evidently  as  the  result  of  their  occupation  at  the 
plough  and  other  field  labour. 

From  these  observations,  then,  it  will  appear 
that  cases  of  cyphosis  differ  very  much  in  tlieir 
patholog)%  according  to  the  different  periods  oflife 
at  which  they  occur  ;  and  therefore  the  classifica- 
tion above  made  appears  to  be  best  suited  to  these 
cases,  which,  except  at  the  earlier  periods  of  life, 
and  occasionally  in  the  adult,  present  very  little 
either  of  surgical  interest  or  practical  importance. 

lateral  curvature  of  the  .spine. 

Sufficient  reason  might  be  found  for  objecting 
to  the  continued  use  of  the  terra  "  lateral  curva- 
ture of  the  spine,"  in  the  fact  that  the  curvature  is 
never  primarily  or  essentially  in  a  lateral  direction. 
Mr.  John  Shaw  considered  the  term  serpentine 
curve  more  strictly  applicable;  Sir  Charles  Bell 
described  it  as  the  lateral  or  sigmovi,  or  coniplcv 
curvature  of  the  spine  ;  and  Dr.  Dod  as  the  rotulcd 
or  contorted  spine  ;  but  the  alteration  of  a  name 
which  has  been  so  long  ajiplied  to  this  class  of 
cases,  and  which  at  once  points  to  a  well-known 
form  of  spi?ial  distortion  as  distinguished  from  the 
posterior  or  angular  curvature  always  produced  by 
destructive  disease  of  the  spine,  would  be  attended 
with  more  inconvenience  tlian  benefit. 

Lateral  curvature  of  i/tc  spine,  then,  or,  as  it  is 
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termed,  Scoliasis,  from  crKo\i6a>,  to  make  crooked, 
muy  be  defined  as  ii  case  of  deformity,  or  contortion 
of  the  spine,  in  which  tlie  bodies  of  the  vertebrEe  de- 
viate liiteriiUy  in  a  horizontal  direction,  with  or 
without  a  corresponding  deviation  of  the  apices  of 
the  spinous  processes.  In  many  severe  cases  of  sco- 
liasis  the  spina]  column  presents  on  its  anterior  as- 
pect a  large  sigmoid  curve,  whilst  posteriorly  very 
little  deviation  exists  in  the  perpendicular  line  of 
the  apices  of  the  spinous  processes;  and  in  slight 
cases,  whilst  an  internal  curvature  affecting  the 
bodies  of  the  vertebrse  essentially  exists,  thei'e  may 
be  no  external  curvature  or  lateral  deviation  of 
the  apices  of  the  spinous  processes. 
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GENERAL  DESCRIPTION  OP  CASES  INCLUDED 
UNDER  THE  TERM  "  LATERAL  CURVATURE  OV 
THE   SPINE  "  WEAK  SPINES  EXCLUDED. 

Now  by  the  definition  above  given,  it  will  be 
obvious  that  in  speaking  of  lateral  curvature  of  the 
spine,  a  condition  is  referred  to  necessarily  asso- 
ciated with  certain  structural  changes,  and  that 
there  can  be  no  curvature  of  the  spine,  how- 
ever slight,  unaccompanied  by  such  structural 
changes;  iu  other  words,  lateral  curvature  of  the 
spine  never  exists  merely  as  a  functional  condi- 
tion. 

According  to  the  generally  received  opinion  as 
to  the  mode  of  production  of  lateral  curvature,  this 
deformity  is  supposed  to  depend  primarily  and  es- 
sentially upon  muscular  debility,  with  a  lax  con- 
dition of  the  ligaments  of  the  spine;  structural 
changes  in  the  bones  and  intervertebral  cartilages 
taking  place  only  at  a  late  period.  There  is  no 
doubt  that  muscular  debility  frequently  coexists 
with  spinal  curvature,  as  seen  in  young  ladies 
from  twelve  to  sixteen  years  of  age,  and  that  in 
such  cases  it  may  be  regarded  as  largely  contri- 
buting to  the  production  of  curvature,  though  not 
the  only  cause;  but  it  is  equally  certain  that  la- 
teral curvature  of  the  spine  as  frequently,  if  not 
more  frequently,  exists  in  individuals  who  do  not 
exhibit  any  indications  of  muscular  debility;  and 
it  is  by  no  means  uncommon  to  see  this  form  of 
spinal  distortion  in  girls,  and  also  in  boys  of  a 
healthy  and  robust  appearance,  associated  with 
more  than  ordinary  mu.scular  strength. 

On  the  other  hand,  physicians  and  surgeons  can 
hardly  have  failed  to  observe  how  frequently 
general  muscular  debility  exists  in  very  delicate 
boys  and  girls,  often  with  a  marked  consumptive 
tendency,  without  any  disposition  to  lateral  cur- 
vature of  the  spine.  It  is  certain  that  only  a  small 
percentage  of  such  delicate  children  with  feeble 
muscular  power,  ever  become  the  subjects  of  lateral 
curvature.  Of  all  the  cases  of  lateral  curvature 
which  have  passed  under  my  notice,  less  than  half 
of  them  have  exhibited  any  marked  indication  of 
muscular  debility. 

Something  more  than  muscular  debility,  then,  is 
required  to  produce  lateral  curvature  of  the  spine, 
and  the  additional  cause  will  generally  be  found 
either  in  some  constitutional  condition  marked  by 
an  hereditary  tendency  to  spinal  curvature,  or  in 
the  existence  of  some  local  cause  acting  mechani- 
cally so  as  to  produce  a  long-continued  irregular 
distribution  of  weight  through  the  spinal  column; 
or  both  of  these  causes  may  coexist  with  muscular 
debility. 

.  In  the  description  of  lateral  curvature  of  the 
spine,  now  given,  let  it  be  understood,  then,  as 


my  intention  to  exclude  a  large  class  of  cases  fre- 
quently simulating  lateral  curvature,  but  which,  I 
think,  should  be  more  properly  grouped  as  a  special 
series,  and  described  as  weak  spines,  or  cases  of 
threutencd  lateral  curvature. 

It  is  doubtless  true,  that  of  such  cases  a  certain 
proportion  will  terminate  in  the  formation  of  la- 
teral curvature,  if  this  event  be  not  prevented  by 
proper  treatment,  and  cases  thus  originating,  will 
be  included  in  my  description  of  lateral  curvature 
generally ;  but  by  many  writers  on  spinal  curvature, 
all  such  cases  are  absorbed  into  the  class  of  la- 
teral curvature,  of  which  they  are  described  as  tiio 
first  stage,  and  hiagnilied  into  an  undue  importance. 
The  result  is,  that  they  are  very  unnecessarily  sub- 
mitted to  a  long  course  of  treatment  required  only 
by  cases  of  actual  curvature. 

Proceeding  now  with  the  description  of  cases  of 
undoubted  curvature  of  the  spine,  let  us  first  trace 
the 

EXTERNAL  CHARACTERS  IN  CASES  OP  SINGLE 
CURVATURES  IN  DIFFERENT  REGIONS,  AND 
IN  CASES  OP  DOUBLE  CURVATURE. 

Several  forms  of  lateral  curvature  of  the  spine 
as  judged  of  by  the  more  obvious  external  charac- 
ters, are  generally  described,  the  most  frequent 
arrangement  being  into  si7igle  curves  and  douhle 
curves;  the  single  curve  generally  existing  in  the 
lumbar,  but  sometimes  in  the  dorsal  region,  and 
occasionally  involving  both  the  lumbar  and  dorsal 
regions;  the  double  cm've  generally  consisting  of 
a  deviation  to  one  side  in  the  dorsal  region,  and  a 
deviation  in  the  opposite  direction,  i.  e.  the  lum- 
bar region,  so  that  one  curvature  compensates 
for  the  other  with  more  or  less  mechanical  ac- 
curacy. 

Triple  curves,  quadrvph  and  quinliiple  curves 
are  also  described  by  those  who  aim  at  further  re- 
finement. In  reference  to  the  division  into  sinyla 
and  doid/le  curves,  it  is  only  necessary  to  observe 
that  anatomically  it  is  impossible  that  any  such 
condition  as  a  single  curve  can  exist  in  the  spine, 
so  long  as  the  individual  is  able  to  maintain  the 
equilibrium  of  the  body  and  keep  the  erect  posi- 
tion; at  ea.h  extremity  of  the  so-called  single 
curve,  a  return  curve,  or  deviation  in  the  opposite 
direction  must  take  place,  though  this  may  not 
be  very  obvious  externally;  however,  as  we  cer- 
tainly have  the  external  appearance  of  single  and 
double  curves,  and  as  the  terms  are  well  under- 
stood, there  is  some  advantage  in  retaining  them 
for  descriptive  purposes. 

Other  writers  more  frequently  speak  o{ primary 
and  secondary  curves,  or  as  the  latter  are  fre- 
quently called  the  consecutive  and  compensating 
curves,  the  secondary  curve  being  supposed  to 
take  place  after  the  primary  curve,  as  a  mechanical 
compensation  for  the  latter;  but  I  doubt  whether 
it  can  rationally  be  inferred,  or  in  any  way  de- 
monstrated by  cases,  that  a  second  curvature  takes 
place  after  the  first  is  formed:  to  me  it  appears 
that  both  curvatures  take  place  simultaneously,  or 
very  nearly  so. 

It  is  evident  that,  as  soon  as  a  curvature  begins 
to  form,  say  in  the  lumbar  region,  the  necessity 
for  a  second  curvature  immediately  exists,  for  the 
purpose  of  maintaiinng  the  equilibrium  of  the  body, 
and  such  a  curve  as  quickly  begins  to  form.  The 
rate  of  increase,  however,  will  vary  according  to 
a  variety  of  circumstances,  and  ultimately  the 
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appearance  presented  will  approach  more  or  less 
towards  eitlier  the  so-called  double  or  the  single 
liirm  of  curvature,  and  this  will  depend  very  much 
upon  the  equal  or  unequal  length  of  the  curves 
formed.  More  attention  than  is  generally  given 
should  be  directed  to  the  iuequality  in  the  length 
of  the  curves,  because,  in  proportion  as  one  curve 
increases  and  predominates,  so  the  external  de- 
formity increases,  and  with  it  frequently  the  more 
severe  symptoms,  affecting  the  general  health. 
Three  or  f.uir  short  curves,  of  about  equal  lengths, 
and,  therefore,  mechanically  counterbalancing  each 
other,  may  e.xist  in  a  spinal  column  wilhout  pro- 
ducing more  than  very  slight  external  deformity; 
but  if  twocu  vatures  of  unequal  lengths  should  exist, 
the  longer  curve  is  sure  to  increase  with  greater 
rapidity  than  the  shorter,  and  must  necessarily 
give  rise  to  external  deformity,  as  well  as  cause 
displacement  of  internal  organs.  Tiie  external 
characters  will  vary,  then,  according  to  the  form 
and  situation  of  the  curvature. 

E.XTERNAL  CHARACTERS    IN    SINGLE  LATERAL 
CURVATURE. 

When  a  single  curve  (the  term  being  employed 
with  the  explanation  above  given)  exists  171  ike 
lumbar  region,  and  also  involves,  as  it  generally 
does,  the  lower  dorsal  vertebrae,  a  prominence  of  the 
hip,  corresponding  to  the  concavity  of  the  curve, 
is  the  most  conspicuous  exteriud  indication,  and  is 
itself  diagnostic  of  this  form  of  spinal  deviation. 
Ill  these  cases,  the  crest  of  (he  ilium  becomes  pro- 
minent simply  on  account  of  the  abdominal  walls 
in  the  lumbar  region  sinking  in  as  a  result  of  the 
curvature  of  the  spine  in  this  region,  the  depression 
or  receding  of  the  abdominal  walls  corresponding 
to  the  concavity  of  tlie  curve;  whilst,  on  the  oppo- 
site side  to  the  depression,  and  corresponding  to 
the  convexity  of  the  curve,  an  increased  promi- 
nence of  the  spinal  muscles,  especially  the  sacro-lum- 
balis  and  longissimus  dorsi,  takes  place.  The 
depression  on  one  side  and  prominence  on  the 
other,  essentially  depend  upon  rotation  of  the  lum- 
bar vertebrsB,  the  effect  of  which  is  to  alter  the 
relations  of  the  transverse  processes,  causing  these 
processes  to  project  posteriorly  on  one  side,  i.  e.  on 
the  convexity  of  the  curve — and  in  this  movement 
the  spinal  muscles  are  thiust  outwards — and  to 
recede  inwardly  on  the  opposite  side,  i.  e.  on  the 
concavity  of  the  curve,  in  consequence  of  which  a 
jrominence  of  the  hip,  or,  more  correctly  speaking,  of 
the  crest  of  the  ilium,  is  produced.  The  diagnostic 
value  of  the  prominence  of  the  hip  in  these  cases 
was  especially  insisted  upon  by  the  late  Mr.  Lons- 
dale.* 

A  lateral  deviation  of  the  apices  of  the  spinous 
processes  also  generally  exists  in  this  form  of  curva- 
ture, but  frequently  only  to  a  slight  extent,  and 
seldom  in  any  very  marked  degree;  the  prominence 
of  the  hip,  however,  first  and  principally  attracts 
attention.  A  d  sposition  to  sit  awkwardl.y,  with 
an  occasional  fulling  of  one  shoulder,  may  have 
been  noticer),  but  this  is  by  no  means  constant. 

When  a  single  curve  exists  in  the  dorsal  region 
it  generally  involves  a  considerable  length  of  the 
spinal  co'unm.  The  curvature  is  most  conspicuous 
about  the  central,  or  the  central  and  lower  portions 
of  the  dorsal  region ;  but  in  a  severe  case,  the  whole 

•  On  Lateral  Curvature  of  the  lupine.  By  E.  F. 
L'uisilule.  aecouil  edit.,  page  4ti.  Louilua  i  CUurchi  I, 
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of  the  dorsal,  and  two  or  three  of  tlie  lumbar  ver- 
tebra;, are  involved  in  one  large  curvature.  'J'he 
synnnetrical  form  of  the  body  is  more  disturbed  in 
tills  than  in  any  other  so-called  variety  of  lateral 
curvature,  in  consequence  of  the  length  of  the 
curve,  and  its  relation  with  the  thoracic  parieties. 

The  level  of  the  shoulders  is  conspicuously  altered, 
even  when  the  curvature  is  slight,  and  as  it  ad- 
vances, one  shoulder  becomes  permuntnlly  elevated 
aiid  the  other  depressed.  When  attention  is  first 
directed  to  the  inequality  in  the  level  of  the  shoul- 
ders, it  is  thought  to  be  only  a  habit  of  the  girl  to 
raise  one  shoulder  in  consequence  of  the  make  of 
lier  dress,  i.  e.  from  the  shoulder-strap  slipping  off, 
etc.;  but,  in  such  cases,  the  so-called  habit  will 
generally  be  found  to  be  produced  by  a  slight  spinal 
curvature  in  the  dorsal  region. 

A  prominence  of  the  scapula,  corresponding  to  the 
convexity  of  the  curve,  always  exists,  and  in  many 
cases  this  is  the  indication  first  observed.  The 
scapulce  will  also  be  found  unequally  distant  from 
the  spinous  processes,  that  on  the  convexity  being 
more  distant  than  the  other,  and  also  raised  above 
the  level  of  the  opposite  bone. 

A  posterior  projection  of  the  angles  of  tlie  ribs,  on 
the  side  corresponding  to  the  prominent  scapula, 
and  a  dejiression  of  the  angles  of  the  ribs  on  the 
opposite  side — depending  upon  rotation  of  the  ver- 
tebrae— also  constantly  exist,  and  as  the  curvature 
increases  becomes  one  of  the  most  conspicuous  ex- 
ternal characters. 

ribs  also  become  more  oblique  in  their  direc- 
tion, and  dejjressed,  laterally  as  well  as  posteriorly, 
in  the  concavity  of  the  curve,  so  that  the  chest 
sinks  in,  and  becomes  obviously  deformed;  on  the 
convexity  of  the  curve  the  ribs  are  more  horizon- 
tal in  their  direction,  and  more  widely  separated 
from  each  other,  than  in  their  natural  condition. 

The  apices  of  the  spinous  processes  present  a  more 
marked  lateral  deviation  in  this  than  in  any  other 
form  of  curvature,  though,  even  in  severe  cases, 
they  afford  but  a  very  imperfect  indication  of  the 
extent  of  the  internal  curvature  as  affecting  the 
bodies  of  the  vertebrae.  In  slight  cases  the  lateral 
deviation  of  the  spinous  processes  ma}'  be  scarcely 
perceptible,  though  the  other  external  characters 
are  sufficiently  well  marked. 

When  a  single  curve  exists  in  the  upper  and 
middle  portion  of  the  dorsal  region,  it  gives  to  the 
individual  a  high-shouldered  and  short-necked  ap- 
pearance, and  produces  a  disposition  to  stoop.  The 
scapula  on  the  side  of  the  convexity  is  tilted  for- 
wards, and  the  portion  of  the  trapezius  muscle  just 
above  the  scapula  is  often  very  prominent,  so  much 
so  as  to  be  occasionally  mistaken  for  fatty  or  cystic 
tumor,  or  chronic  abscess.  A II  such  muscular  swel- 
lings convey  to  the  touch  a  doubtful  sense  of  fluc- 
tuation, which  it  is  as  well  to  be  awijre  of.  The 
shotdders  are  unequal  in  height,  one  raised  and  the 
other  depressed,  and  the  chest  sinks  in  at  the  up- 
per part,  n  little  below  the  axilla,  on  the  side  of  the 
concavity. 

EXTERNAL  CHARACTERS    IN  DOUBLE  LATERAL 
CURVATURE. 

When  a  double  curvature  of  the  spine  exists, 
one  curve  usually  occupies  the  dorsal  region,  and 
presents  its  convexity  to  the  right  side,  and  the 
other  the  lumbar  region,  with  its  convexity  to  the 
Idft  si:'e.  The  deviation  to  the  right  side  in  the 
middle  dorsiU  regu)u,  as  con.pared  w-th  the  devia- 
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tion  to  the  left  side,  occurs  in  tlie  proportion  of 
seven  to  one,  iiccordiiig  to  Bouvier.*  When 
tiiese  curves  <are  only  of  moderate  extent,  and 
about  et/uai  to  each  other  in  lent/lh,  so  as  to  balance 
each  otiier,  as  it  were,  and  preserve  the  equilibrium 
of  the  body,  veiy  Utile  external  deformity  exists — 
niiicli  less  than  in  either  of  the  single  curves  above 
described.  The  level  of  the  shoulders  is  not  dis- 
turbed, and  therefore  the  girls  do  not  sit  in  the 
same  awkward  way  as  in  the  other  forms  of  curva- 
ture, when  one  shoulder  is  liigher  than  the  other 
and  the  body  twisted,  Such  curvatures  are  fre- 
quently unaccompanied  by  pain  or  other  symptoms, 
and  therefore  allowed  to  become  comparatively 
severe  before  the  surgeon  is  consulted. 

The  lateral  derialion  of  tlie  apices  of  the  spinous 
processes  is  often  very  slight,  even  when  the  curva- 
ture, as  affecting  the  bodies  of  the  vertebrse,  is 
rather  severe,  and  affords  no  safe  indication  of  the 
extent  of  the  mischief.  But  the  natural  posterior 
projection  of  the  spinous  processes  in  the  dorsal 
region  is  either  diminished  or  lost,  so  that  a  flatten- 
ing ex  sts  instead  of  a  convexity ;  and  in  some  more 
severe  cases,  the  spinous  processes  are  depressed  in 
tile  middle  dorsal  region,  so  that  the  natural  cur- 
vature is  to  some  extent  reversed.  This  may  be 
regarded  as  one  of  the  worst  features  such  a  case 
can  present. 

T/ie  scapula  will  be  found  unequally  distant  from 
the  spinous  processes  in  these  cases,  when  of  mode- 
rate severity,  the  angle  of  the  right  scapula  being 
further  removed  than  the  left — i.  e.  assuming  the 
convexity  of  the  dorsal  curve  to  present  to  the  right 
side,  which  it  does  in  a  very  large  majority  of  cases, 
and  in  some  instances  the  angle  of  the  right  sca- 
pula will  also  be  somewhat  raised  above  the  level 
of  that  of  the  opposite  bone,  but  this  is  not  so 
marked  as  in  the  other  forms  of  curvature. 

A  posterior  projection  of  the  scapula,  and  a  pos- 
terior projection  of  the  angles  of  the  ribs  upon  which, 
indeed,  tlie  pmjection  u^  tlie  scapula  essentially 
depends,  are  constantly  present,  on  the  convexity 
of  the  curve,  in  these  cases  in  a  degree  propor- 
tionate to  the  extent  of  the  internal  curvature,  or 
deviation  of  the  bodies  of  tlie  vertebraj. 

A  depression  or  sinking-in  of  the  angles  of  the  ribs 
in  the  concavity  of  the  curve  also  constantly  exists 
to  an  extent  corresponding  to  the  posterior  projec- 
tion of  tlie  angles  of  the  ribs  on  the  side  of  the 
convexity;  and,  as  a  consequence  of  this  depression 
of  the  ribs,  the  angle  of  the  left  scapula  often  ap- 
pears more  conspicuous  than  natural,  though  not 
really  projecting  further  backwards.  A  posterior 
projictioM  of  the  angles  of  the  ribs  in  the  dorsal 
region,  on  the  convexity  of  the  curve,  and  of  the 
transverse  processes  of  the  lumbar  vertebiee  on  the 
convexity  of  the  lumbar  curve,  is  in  each  region  a 
m  ire  certain  means  of  diagnosing  the  extent  of  the 
internal  curvature  or  deviation  of  the  apices  of  the 
spinous  processes  upon  which  it  is  customary  for 
surgeons  to  rely. 

The  form  of  the  chest  may  not  be  perceptibly  al- 
tered in  these  cases,  when  slight,  but  generally  the 
left  breast  is  rallier  more  prominent  than  (he  right, 
and  its  aspect  towards  the  left  side  rather  than 
directly  forwards.  Sometimes  it  happens  that  the 
increased  prominence  of  the  left  breast  is  the  first 
thing  noticed  either  by  the  girl  or  her  mother,  and 
on  this  account  the  surgeon  may  bo  consulted,  in 
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the  same  way  that  the  prominence  of  the  right  hip 
is  sometimes  the  cause  of  the  curvature  of  the  spine 
in  the  lumbar  region  being  brought  under  the  no- 
tice of  the  surgeon. 

The  ea'ternal  appearances  in  the  lumbar  region  are 
not  generally  very  conspicuous,  in  cases  of  mode- 
rate severity,  but  tiiere  is  some  prominence  of  tlie 
right  hip,  i.e.  corresponding  to  the  concavity  of  the 
curve,  and  a  sinking-in  of  tlie  right  loin  in  which  the 
transverse  processes  of  the  vertebrte  are  felt  at  a 
greater  depth  than  natural.  There  is  also  aposlerior 
prominence  of  the  spinal  muscles  on  the  left  side  (that 
of  the  convexity  of  the  curve)  and  a  general  ful- 
ness of  the  left  side  of  the  loin,  and  to  some  extent 
of  the  lower  ribs  on  this  side.  The  spinal  muscles 
are  rendered  prominent  on  the  convexity  of  the 
curve  chiefly  by  the  posterior  projection  of  the 
transverse  processes  of  the  lumbar  vertebrae  result- 
ing from  the  movement  of  horizontal  rotation  of  the 
vei'tebrre,  which  always  takes  place  in  such  curva- 
tures; the  muscles  are  thus  pushed  out  by  the  de- 
viation of  the  bones,  and,  as  the  muscles  on  the 
convexity  of  the  curve  are  also  thrown  into  action 
to  resist  increase  of  the  curvature,  their  prominence 
is  increased  by  their  active  tension. 

Now,  although  all  these  anatomical  deviations 
may  exist  in  the  dorsal  and  lumbar  regions  in  a 
marked  degree,  and  clearly  indicate  the  extent  and 
nature  of  the  deviation  as  affecting  chiefly  the 
bodies  of  the  vertebra3,  i.e.  the  internal  curvature, 
yet  the  general  effect  as  regards  the  external  form 
and  figure  is  frequently  slight  and  easily  con- 
cealed, even  when  the  spinal  curvature  is  rather 
severe;  and  in  this  condition  (the  curves  being 
about  equal  to  each  other  as  above  described),  when 
the  general  health  remains  good,  no  further  in- 
crease of  the  deformity  may  take  place;  spon- 
taneous arrest  may  be  said  to  occur,  and  the  affec- 
tion remain  in  statu  quo  through  a  long  life;  but  of 
this  there  is  no  certainty:  a  liability  to  increase 
remains  and  may  occur  at  any  period  of  life,  from 
failure  of  the  general  health,  or  from  local  causes, 
such  as  occupation,  acquired  habit  of  certain  posi- 
tions, &c. 

When  increase  of  the  curvature  occurs,  then  the 
curves  no  longer  remain  of  equal  size,  and  failing 
to  counterbalance  each  other  the  equilibrium  of  the 
body  is  disturbed;  the  dorsal  curvature  generally 
increases  to  a  much  greater  extent  than  the  lumbar 
curve,  and  all  the  deviations  above  described  be- 
come exaggerated— the  scapula  and  the  angles  of 
the  ribs  on  the  right  side  project  more  posteriorly, 
and  the  right  shoulder  becomes  disprop  rtionately 
raised,  and  the  left  depressed  to  a  correspondiiiT 
extent.  The  lateral  deviation  of  the  spinous  pro'^ 
cesses  becomes  more  distinct,  and  often  very  con- 
siderable; but  to  this  rule  there  are  some  remark- 
able exceptions.  The  form  of  the  chest  becomes 
altered,  and  in  severe  cases  is  much  deformed;  the 
ribs  on  the  right  side  become  flattened  in  their 
convexity,  and  bent  upon  themselves  a  little  in 
front  of  their  angles,  varying  very  much  as  to  their 
degree  of  separation  and  their  horizontal  or  oblique 
direction;  the  ribs  on  the  left  side  become  de- 
pressed in  a  very  oblique  direction  downwards,  so 
that  the  left  side  of  the  chest  falls  in,  and  a  con- 
siderable hollow  is  formed;  in  tlic  left  pectoral 
i-egion  the  ribs  project  anteriorly,  and  the  pro 


ininence  of  the  left  breast  is  increased  to  a  corre- 
sponding extent.  The -external  deformity,  there- 
tore,  becomes  very  cousiderable  in  such  cases.  The 
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increase  of  curvature  in  the  lumbar  region,  although 
taking  place  to  a  less  extent  than  in  the  dorsal,  is 
accompanied  by  a  corresponding  increase  of  the 
anatomical  deviations  described  in  the  slighter 
cases.  The  sinking  in  of  the  right  loin  increases, 
and  the  transverse  processes  of  the  lumbar  verte- 
briE  are  at  too  great  a  depth  to  be  felt;  whilst  on 
tile  left  side,  the  prominence  of  the  spinal  muscles, 
and  the  general  enlargement,  increases;  the  trans- 
verse processes  on  the  left  side  (that  of  the  con- 
vexity) can  often  be  distinctly  felt,  as  they  some- 
times rise  to  the  level  of  the  apices  of  the  spinous 
processes.  The  prominence  of  the  right  hip  in- 
creases from  the  sinking  in  of  the  loin,  and  be- 
comes conspicuous,  but  as  the  lumbar  curve  is  very 
siiort,  these  deviations  are  not  externally  very  con- 
spicuous. 

When  the  form  and  situation  of  the  spinal  cur- 
vature vary  from  those  just  described,  the  external 
characters  are  modified  accordingly,  but  it  will  be 
unnecessary  to  enumerate  in  detail  all  such  de- 
viations. 


MORBID  ANATOMY  OP  LATERAL  CURVATURE, 

The  normal  curvatures  of  the  spinal  column  in 
the  antero-posterior  direction  have  been  already 
shown  to  depend  upon  the  relative  thicknesses  of 
tlie  intervertebral  cartilages  and  the  bones  in  the 
different  regions  of  the  spine;  and  there  can  be  no 
doubt  tliat  tlie  abnormal  curvatures  in  the  lateral 
or  other  directions,  when  not  connected  with  dis- 
ease, also  depend  upon  alterations  in  tiie  relative 
thickness  of  the  intervertebral  cartilages  and  the 
bodies  of  the  vertebrae  at  parts  corresponding  to 
the  curvatures  ;  but  in  the  abnormal  conditions, 
these  deviations  are  also  associated  with  changes 
of  direction  in  the  articular  facets  of  the  oblique 
articulating  processes.  How  these  changes  are 
brought  about,  it  will  be  for  us  to  inquire;  but 
such  structural  changes  must  exist  in  every  case  of 
lateral  curvature  of  the  spine,  however  slight,  and 
the  existence  of  lateral  curvature  of  the  spine  as  a 
merely  functional  condition  cannot  be  admitted. 

We  must  therefore  consider  what  are  the  pre- 
cise deviations  in  direction  assu)ued  by  the  ver- 
tebrae, and  the  nature  of  the  structural  changes 
affecting  the  bodies  of  the  vertebrffi,  the  interver- 
tebral cartilages,  and  the  oblique  articulating  pro- 
cesses in  the  so-culled  lateral  curvature. 

GENERAL  DIRECTION  AND  FORM  ASSUMED  BY 
THE  SPINAL  COLUMN  IN  THE  SO-CALLED 
LATERAL  CURVATURE. 

In  the  so-called  lateral  curvature  the  spinal 
column  does  not  yield  in  a  purely  lateral  direction, 
as  a  flexible  column  would  bend,  but  presents  the 
appearance  of  a  spiral  twist,  owing  to  the  bodies  of 
the  vertebra}  turning  round  in  a  direction  of  hori- 
zontal rotation,  so  that  their  anterior  surfaces  are 
directed  laterally  along  the  convexity  of  the  curva- 
ture. In  a  severe  case  this  rotation  commonly 
extends  to  a  quarter  of  a  circle  in  the  centre  of  the 
curve,  and  diminishes  from  this  point  to  the  two 
extremities,  so  that  the  vertebra  unequally  turned 
upon  themselves,  cease  to  correspond  in  tiieir  na- 
tural relations  to  each  other,  as  well  described  by 
Bouvier,  In  a  case  of  extreme  severity,  this  rota- 
tion will  Bometiraes  extend  even  to  half  a  circle,  so 
that  in  the  centre  of  the  curve  the  anterior  surfaces 
of  the  bodies  of  the  vertebrce  have  a  directly  lateral 
aspect;  in  such  cases  the  angles  of  the  ribs  project 


posteriorly,  and  are  bent  sharply  upon  themselves, 
extreme  deformity  of  the  chest  of  course  resulting. 

This  deviatiun  of  the  bodies  of  the  vertebra;  does 
not  necessarily  correspond  to,  nor  is  it  indicated 
by,  any  lateral  deviation  of  the  apices  of  the  spinous 
processes.  It  may  exist  to  a  considerable  exteiit 
— the  rotation  extending  to  a  quarter  of  a  circle  in 
the  centre  of  the  curve — without  any,  or,  at  least, 
with  very  slight,  lateral  deviation  of  the  apices  of 
the  spinous  processes. 

A  case  in  which  this  fact  was  demonstrated, 
together  with  a  description  of  the  appearances 
presented  on  the  post-mortem  examination,  and  the 
dissection  of  the  specimen,  accompanied  by  litho- 
graph plates,  was  published  jointly  by  Dr.  Hodgkin 
and  myself  in  the  "  Transactions  of  the  Medico- 
Chirurgical  Society,"  vol.  xxvii.  1854.  After  de- 
scribing the  parts  removed,  I  observed : — "  The 
fact  of  the  greatest  practical  importance  which  this 
specimen  illustrates  and  clearly  proves,  is  one 
which  I  believe  has  not  hitherto  been  described, 
viz.,  that  a  very  severe  degree  of  lateral  curvature 
of  the  spine,  with  transverse  rotation  of  the  bodies 
of  the  vertebrte,  accompanied  with  lateral  absorp- 
tion of  the  bones  and  intervertebral  cartilages  to  a 
considerable  extent,  and  attended  with  all  the  dis- 
tressing symptoms  of  the  most  aggravated  form  of 
this  affection,  may  exist,  with  only  a  very  slight 
lateral  deviation  of  the  apices  of  the  spinous  pro- 
cesses; in  short,  that  the  severest  degree  of  de- 
formity of  the  spine  may  exist  internally,  without 
the  usual  indications  in  respect  of  the  deviation  of 
the  spinous  processes  externally." 

If  it  be  rare  to  find  the  extreme  degree  of 
internal  curvature  coexisting  with  an  absence  of 
external  curvature,  as  in  the  case  above  described, 
it  is  undoubtedly  true  that  internal  curvature  very 
frequently  exists  to  a  slight  extent  without  any 
external  curvature,  or  lateral  deviation  of  the 
apices  of  the  spinous  processes,  and  the  class  of 
cases  in  which  this  condition  will  be  found,  is 
where  a  prominence  or  a  growing  out,  as  it  is 
called,  of  one  shoulder  is  said  to  exist  without  any 
spinal  curvature.  Such  cases  are  frequently  the 
cause  of  great  anxietj'  to  parents,  but  are  dismissed 
by  surgeons  with  the  comforting  assurance  lltut 
there  is  no  curvatwe  of  the  spine,  whereas,  the  pro- 
minence of  the  shoulder,  i.e.  the  posterior  projec- 
tion of  the  scapula  and  the  angles  of  the  ribs, 
might  most  certainly  be  relied  upon  as  indicating 
the  existence  of  internal  curvature,  or  lateral 
deviation  of  the  bodies  of  the  vertebrae.  The  pro- 
minence, or  yroioiiig  out  of  the  shoulder,  ought 
therefore  to  be  regarded  as  indicating  the  existence 
of  internal  curvature  of  the  spine,  rather  than  an 
unimportant  external  appearance  depending,  as  it 
is  generally  said,  upon  enlargement  of  the  muscles 
caused  b)''  excessive  use  of  the  right  arm. 

A  little  consideration,  and  the  examination  of 
specimens  preserved  in  museums,  will  satisfactorily 
prove  that  the  spiral  twist  which  the  spine  under- 
goes in  lateral  curvature,  and  which  is  due  essen- 
tially to  a  horizontal  rotation  movement  of  the 
bodies  of  the  vertebrae,  mubt  necessarily  produce  a 
posterior  projection  of  the  angles  of  the  ribs,  on  the 
side  of  the  convexity  of  the  curve,  in  the  dorsal 
region;  and  a  posterior  projection  of  the  transverse 
processes  on  the  side  of  the  convexit.v  of  the  curve, 
in  the  lumbar  region,  in  a  degree  proportionate  to 
the  extent  of  deviation  of  the  bodies  of  the  verte- 
br;e;  whilst  in  the  concavity  of  the  curve,  tho 
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angles  of  the  ribs  in  the  dorsal,  and  tlie  transverse 
])roct'3ses  in  the  lumbar  region,  are  depressed  or 
sunk  inwards  to  a  corresponding  extent.  And  as 
already  shown  the  lateral  deviation  of  the  apices 
of  tiie  spinous  processes  bears  no  definite  or  con- 
stant relation  to  the  lateral  deviation  of  the  bodies 
of  the  vertebraj — that  an  extreme  degree  of  inter- 
nal curvature  may  exist  without  any  lateral  devia- 
tion of  the  spinous  processes,  and  that,  as  an 
invariable  rule,  the  internal  curvature  exists  to  a 
much  greater  extent  than  the  external  curvature — 
it  follows  that  the  posterior  projection  of  the  angles 
.  of  the  ribs  in  the  dorsal  region,  and  of  the  trans- 
verse processes  in  the  lumbar  region,  may  be  more 
ceitiinly  relied  upon  than  any  condition  of  the 
Bpiiious  processes,  as  indicating  the  existence  of 
internal  curvature,  or  lateral  deviation  of  the 
bodies  of  the  vertebraj.  This  condition  of  horizon- 
tal rotation  of  the  bodies  of  the  vertebise  in  lateral 
curvature  was  first  described  by  Dr.  Duds,  of  Bath, 
in  the  year  1824,  and  subsequently  by  Mr.  J. 
Shaw,  Bouvier,  Sir  Charles  Bell,  Gu^rin,  and  other 
authorities. 

But  the  existence  of  internal  without  any  ex- 
ternal curvature,  or  lateral  deviation  of  the  apices 
of  the  spinous  processes,  either  in  severe  cases  such 
as  that  already  described,  or  as  a  constant  patho- 
logical condition  in  slight  cases,  and  the  means  of 
detecting  this  deviation  have  notj  as  far  as  I  am 
aware,  been  previously  described. 

All  the  authorities  on  spinal  curvature  who  have 
described  rotation  of  the  vertebrae  regard  this  con- 
dition as  a  late  change,  a  complication,  or  a  super- 
added condition  of  lateral  curvature,  which  they 
consider  essentially  to  be  a  lateral  deviation  of  the 
spinal  column,  caused  by  muscular  weakness  be- 
fore rotation  takes  place;  but  a  careful  study  of 
this  affection  has  led  me  to  consider  that  horizontal 
rotation  of  the  bodies  of  the  vertebrse  occurs  in  all 
cases  of  lateral  curvature,  as  a  constant  and  essen- 
tial condition  of  this  affection,  however  slight  the 
deviation  may  be,  and  that  it  occurs  in  a  large 
number  of  cases  before  any  lateral  deviation  of  the 
apices  of  the  spinous  processes — the  indication 
generally  relied  upon  as  diagnostic  of  lateral  cur- 
vature— takes  place.  I  need  hardly  saj',  however, 
it  does  notexibt  in  those  cases  of  muscular  debility 
or  wmk  spines,  which  are  too  often  assumed  by 
some  practitioners  to  be  cases  of  lateral  curvature, 
and  treated  as  such,  with  wonderfully  good  results, 
under  any  and  every  mode  of  treatment. 

Diminution  in  HeiylU  of  the  Spinal  Column. — 
When  lateral  deviation  of  the  spinous  processes 
takes  place — coexistingas  it  necessarily  does,  though 
not  to  a  proportionable  extent,  with  horizontal 
rotation  of  the  bodies  of  the  vertebrw — we  have  in 
addition  to  the  posterior  projection  of  the  angles  o' 
the  ribs  in  the  dorsal  region,  and  of  the  transverse 
processes  in  the  lumbar  region,  a  positive  loss  in 
height  of  the  spinal  column,  proportionate  to  the 
extent  of  the  lateral  deviation;  so  that  the  general 
alteration  which  takes  place  in  the  conformation  of 
the  chest  in  severe  cases  of  lateral  curvature,  de- 
pends upon  the  combined  influence  of  horizontal 
rotiition  of  the  bodies  of  the  vertebra;,  and  lateral 
flexion  of  the  spinal  column. 

In  addition  to  the  spiral  twist,  and  the  diminu- 
tion in  height  from  lateral  deviation,  there  is 
another  peculiarity  in  the  form  assumed  by  the 
spinal  column  in  the  so-called  lateral  curvature, 
simultaneously  with  the  other  deviations,  viz. : 
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The  Obliteration  of  the  Natural  Curves  in  the 
Antero-Posteriur  Direction. — In  cases  of  double  cur- 
vature of  a  moderate  degree  of  severity,  when 
unaccompanied  by  a  stoop  or  falling  forwards  of  the 
head  from  a  curvature  in  the  upper  dorsal  region, 
we  may  generally  observe  a  flattening,  and  in  soma 
instances  a  positive  depression,  instead  of  the 
natural  convexity  of  the  middle  dorsal  region. 
This  has  been  previously  alluded  to  when  describ- 
ing the  external  appearances  in  cases  of  double 
curvature,  as  one  of  the  most  unfavourable  indica- 
tions :  there  can  be  no  doubt  that  it  depends  upon 
rotation  of  the  bodies  of  the  vertebrae  ;  also  indi- 
cated in  these  cases  by  the  altered  relations  of  the 
angles  of  the  ribs,  and  therefore  it  is  a  certain  and 
reliable  evidence  of  the  existence  of  internal  cur- 
vature of  the  spine,  necessarily  accompanied  by 
certain  structural  changes,  even  though  there  may 
be  no  lateral  deviation,  or,  as  more  frequently 
occurs,  a  comparatively  slight  deviation  of  the 
apices  of  the  spinous  processes.  In  the  more 
severe  cases  of  curvature  with  conspicuous  external 
deformity,  a  careful  examination  will  show  that 
the  prominence  on  the  side  of  the  convexity  essen- 
tially depends  upon  the  posterior  projection  of 
the  angles  of  the  ribs,  and  even  in  these  cases 
there  is  frequently  no  posterior  projection  of  the 
spinous  processes.  In  some  cases,  however,  espe- 
cially in  what  are  called  large  sinyle  curves,  accom- 
panied by  a  stoop,  the  spinous  processes  project 
posteriorly  in  the  general  yielding  of  the  spinal 
column. 

In  the  so-called  lateral  curvature  in  the  lumbar 
region,  the  normal  curve  in  the  antero  posterior 
direction  is  also  frequently  obliterated,  this  portion 
of  the  spine  appearing  in  profile  view  to  be  re- 
markably straight. 

Ill  articulated  skeletons  exhibiting  spinal  cur- 
vature, and  in  dried  specimens  preserved  in 
nmseums,  this  obliteration  of  the  natural  curves 
of  the  spine  in  the  antero-posterior  direction  may 
be  traced  not  only  in  spinous  processes,  but  in  the 
outline  formed  by  the  bodies  of  the  vertebrEe  when 
viewed  in  profile.  Sometimes  the  natural  cur- 
vatures are  even  reversed,  and  this  was  remarkably 
conspicuous  in  the  specimen  above  adverted  to. 
In  my  description  of  this  specimen  in  the  Medical 
Chirurgical  Transactions,  I  observed,  "  Viewed  in 
profile,  or  from  its  lateral  aspect,  the  natural  curve 
of  the  spine  in  the  lumbar  region  is  seen  to  be 
reversed  ;  and,  instead  of  presenting  a  convexity 
forwards,  the  three  upper  lumbar  vertebrtc,  to- 
gether with  the  twelfth  dorsal,  present  anteriorly 
a  concave  outline.  This  is  not  produced  by  any 
absorption  or  destruction  of  the  bodies  of  tlm 
vertebrro  anteriorly,  but  is  evidently  caused  by 
the  very  remarkable  degree  of  rotation  above  de- 
scribed, by  which  the  natural  anterior  convexity 
in  this  region  is  made  to  assume  a  lateral  position 
as  if  the  spinal  column  had  been  laterally  twisted 
on  its  vertical  axis,  the  centre  of  motion  beinn- 
fixed  at  the  apices  of  the  spinous  processes.  ° 

The  general  effect  of  this  obliteration  of  the 
normal  curves  in  the  antero-posterior  direction  is 
to  produce  externally  the  appearance  of  a  straight- 
ening of  the  spine  as  far  as  the  profile  view  of  the 
apices  of  the  spinous  processes  is  concerned,  and 
in  examining  cases  of  spinal  curvature  this  con- 
dition may  frequently  be  noticed. 

Having  now  described  the  general  direction 
and  form  assumed  by  the  vertebral  column  in  the 
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so-called  lateral  curvature  of  the  spine,  let  us  pro 
cced  to  examine 


THE  NATURE  OP  THE  STRUCTURAL  CHANGES 
AFFECTING  THE  BONES  AND  THE  INTERVER- 
TSBRAL  CARTILAGES. 

The  earliest  structural  changes  which  occur  in 
lateral  curvature  of  the  spine  are  traceable,  and  I 
believe  take  place  simultaneously,  in  the  interver- 
tebral cartilages,  and  at  the  articulations  formed 
by  the  oblique  ■  articulating  processes.  These 
cliiinj,'es  are  essentially  the  result  of  atrophy  and 
absorption  produced  by  the  long-continued  irre 
gular  distribution  of  the  superincumbent  weight 
of  the  head,  upper  extremities,  aud  thorax. 

Tlie  iuici-verkbnd  cartilages  suffer  from  unequal 
compression,  and  become  more  or  less  wedge- 
shaped,  according  to  the  severity  and  duration  of 
tlie  curve,  the  thiiming  of  the  cartibige  corres 
ponding  to  the  concavity  of  the  curve.  It  is 
necessary  here  to  remember  the  fact  that  in 
the  vertebral  column  we  have  nearly  four  inches 
in  height  of  this  soft  elastic  tissue  which,  during 
the  da}^,  when  equally  compressed,  diminishes  in 
height  or  thickness  from  half  to  three-quarters  of 
an  inch,  so  that  during  the  day  we  lose  from 
half  to  three-quarters  of  an  inch  in  height ;  Lut 
this  is  regained  during  the  night,  when  the 
weight  is  completely  removed  by  the  recum- 
bent position.  If,  however,  during  the  day  the 
intervertebral  cartilages  should  be  unequally  com- 
pressed in  consequence  of  any  long- con  tinned 
disturbance  of  the  equilibrium  of  the  spinal 
column  from  any  cause,  the  cartilages  do  not 
completely  recover  their  natural  form  during  re- 
pose, but  remain  permanently  reduced  in  thick- 
ness bj'  the  compression  in  the  concavity  of  the 
ciu've.  The  nature  of  any  structuriil  changes 
which  the  intervertebral  cartilages  may  pass 
through  as  they  become  thiimed  by  irregular 
compression,  has  not,  so  far  as  I  am  aware,  been 
detirmined  ;  but  from  several  specimens  in  the 
more  advanced  stages,  which  I  have  examined 
microscopically,  I  have  no  doubt  that  these 
changes  are  essentially  of  an  atrophic  and  de- 
generative character. 

The  bodies  of  the  vertebrce  also  become  more 
or  less  wedge-shaped,  but  at  a  much  later  period 
than  the  intervertebral  cartilages.  It  is,  however, 
a  common  error  to  suppose  that  the  bodies  of  the 
vertebra;  become  altered  in  form  only  in  severe 
cases  of  curvature  of  long  duration.  In  very 
slight  cases  of  lateral  curvature,  when  the  deform- 
ity has  existed  a  sufficient  length  of  time,  pro- 
bably one  or  two  years,  the  bodies  of  the  vertebra; 
become  perceptibly  altered  in  form.  Length  of 
time,  then,  rather  than  degree  of  curvature,  is 
essential  to  the  production  of  these  changes. 

The  bodies  of  the  vertebree  do  not  present  on 
section  any  unhealthy  appearance,  at  least  in  the 
late  stages  at  which  I  have  examined  them,  and 
there  are  no  reasons  for  suspecting  any  changes  in 
the  texture  of  the  bones  at  an  early  period.  In 
cases  of  long  duration  the  bones  increase  in  so 
lidity  in  the  concavity  of  the  curve  ;  the  cancelLius 
texture  of  the  bodies  of  the  vertebra;  on  the  com- 
pressed side  becomes  more  dense  or  compact  in  ap- 
pearance, and  the  thin  layer  of  compact  bone  which 
naturally  forms  the  shell  or  outer  surface  of  the 
bi>dit8  of  the  vertebra;,  becomes  increased  in  thick- 
ness and  density,  so  that  it  may  bo  said  to  be 
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replaced  by  a  thick  wall  of  compact  bone  of  ivor)'- 
like  appearance.  These  changes  are  essentially  nf 
a  reparative  character,  and  calculated  to  arrest  the 
progress  of  the  curvature. 

7'he  obliijue  artioiilating  processes,  and  more  es- 
pecially the  articular  facets  on  these  processes, 
which  form  the  only  direct  articular  connections 
between  the  separate  bones  of  the  vertebral  column 
— the  bodies  of  the  vertebra;  being  separated  from 
each  other  by  a  thick  layer  of  elastic  interver- 
tebral cartilage — undergo  very  imporUmt  structural 
changes  at  an  early  period  of  the  formation  of 
lateral  curvature,  probably  even  at  its  commence- 
ment. In  the  specimens  of  lateral  curvature  before 
alluded  to,  as  well  as  in  all  the  specimens  in 
museums,  the  articular  facets  situated  on  the 
oblique  articulating  processes,  are  altered  in  their 
direction  and  aspects,  according  to  the  extent  of 
the  lateral  deviations  of  the  bodies  of  the  vertebrEe. 
In  the  lumbar  region,  where  these  articular  facets 
are  naturally  nearly  vertical  in  direction,  looking 
inwards  and  outwards  respectively,  they  gradually 
assume,  iu  a  severe  case  of  lateral  curvature,  a  very 
obi  ique  direction,  so  that  in  aspect  they  are 
directed  obliquely  upwards  and  inwards  and 
downwards  and  outwards.  This  exists  in  all 
cases,  and  a  little  reflection  on  the  anatomical 
construction  of  these  articulations  will  lead  to  the 
conviction  that  it  is  impossible  for  any  persistent 
deviation  in  the  form  of  the  spine  to  take  place 
without  an  adapted  alteration  in  direction  of  these 
articular  facets. 

These  very  important  deviations  in  the  oblique 
articulating  processes  appear  to  have  escaped  the 
attention  of  nearly  all  writers  on  spinal  curvature, 
and  even  in  the  works  of  the  late  Mr.  John  Shaw, 
published  in  1823  aud  1820,  which  decidedlj'  con- 
tain the  most  accurate  pathological  description  and 
general  account  of  lateral  curvature  in  the  English 
language,  no  mention  is  made  of  these  deviations  ; 
but  Mr.  Alexander  Shaw,  who  was  long  engaged 
in  the  same  field  of  inquiry  with  his  late  brother, 
and  also  with  his  relative  Sir  C.  Bell,  has  accu- 
rately described  the  changes  above  alluded  to, 
aud  adduced  them  in  explanation  of  the  rotatiiui 
of  the  bodies  of  the  vertebrce,  which  had  been  pre- 
viously observed  by  Mr.  J.  Shaw,  and  was  also, 
at  a  later  period,  described  by  Sir  C.  Bell.  Mr. 
A.  Shaw's  description  is  so  clear  and  exact,  and 
has  been  so  completely  confirmed  b}'  my  own  ob- 
servations, that  I  make  no  apology  for  extracting 
the  following  quotation  ; — 

"  If  we  attend  to  the  natural  structure  of  the 
spine,  it  will  be  seen  that  whilst  we  lean  the  body 
to  one  side,  the  pressure  is  thrown,  almost  extlu- 
sivel}',  upon  the  articulating  processes  of  that  side ; 
these  processes,  delicate  as  thej"^  are,  being  the 
only  bony  structures  which  check  the  lateral 
movements  of  the  trunk.  Uence,  when  a  habit  is 
acquired  of  inclining  to  one  side,  or  of  resting 
upon  one  hip,  as  in  sitting,  the  sharp  edges  of 
these  small  points  of  bone  receive  the  weight  of 
the  entire  body.  But  as  the  articulating  processes 
are  remarkably  soft,  and  are  imperfectly  formed  at 
the  age  of  puberty,  it  follows  that  they  will  be- 
come wasted  by  absorption  when  this  position  is 
long  persisted  iu,  and  an  inequality  of  the  length 
of  the  se  two  lateral  props,  on  which  the  vertcbijc 
rest  posteriorly,  will  be  the  consequence,  those  of 
the  concave  side  being  shorter  than  those  of  the 
convex. 
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"5th.  In  kti^ral  curvature  nf  the  spine  we  Iiave 
,1  distinct  demonstration  that  the  articuhiting  pro- 
cesses give  wa)'  more  extensively  than  any  of  the 
other  parts  oF  tiie  cohnnn.  This  is  evinced  by  the 
rot;Uion  which  the  spine  makes  in  its  perpendicular 
axis,  at  tlie  same  time  that  it  inclines  laterally. 
The  joints  of  the  articulating  processes  being 
si  mated  posteriorly,  as  well  as  laterally,  the 
spinal  column  cannot  yield  in  their  direction  with- 
out wheeling  partially  round;  and  it  is  owing  to 
this  rotation  that  the  transverse  processes,  and  the 
ribs,  are  directed  obliquely  forward  upon  the  con- 
cave side,  and  obliquely  backwards  upon  the  con- 
vex side  of  the  curvature,  thus  giving  rise  to  a 
fulness  or  swelling  on  the  one  hand,  and  a  depres- 
sion or  sinking  inwards  on  the  other."  *■ 

This  is  the  earliest  description  I  have  been  able 
to  find  of  the  appearances,  to  which  I  desire 
'  especially  to  direct  attention,  and  it  is  somewhat 
remarkablfe  that  it  has  not  attracted  the  notice  of 
any  subsequent  writer  on  the  subject  of  lateral 
curvature.  Even  Sir  Chiirles  Bell,  v/ho  wrote  ten 
years  afterwards,  and  carefully  described  the  ro- 
tation of  the  vertebrae  as  a  most  important  element 
in  the  distortion,  passed  by  unnoticed  the  facts 
described  by  his  relative,  Mr.  A.  Shaw.  To  me  it 
appears  that  the  account  given  by  Mr.  Shaw  of 
the  mode  in  which  these  structural  changes  are 
induced,  affords,  at  the  same  time,  a  satisfactory 
explaration  of  the  way  in  which  the  rotation  of  the 
bodies  of  the  vertebrae  is  produced,  and  is  certainly 
quite  in  accordance  with  my  own  observations. 

Tlie  iiansverse  processes  are  altered  both  in 
direction  and  form.  In  their  general  direction 
and  relations  to  the  soft  parts  they  are  altered  as 
a  result  of  the  horizontal  rotation  of  the  bodies  of 
the  vertebrae,  so  that  when  th§  curvature  is  in  the 
lumbar  region,  the  transverse  processes  in  the  con- 
cavity of  the  curve  are  depressed  towards  the 
alidominal  cavity,  and  in  a  severe  case  cannot  be 
felt  by  external  examination;  whilst  those  on  the 
convexity  of  the,  curve  project  backwards  towards 
the  skin,  rise  to  the  level  of  the  apices  of  the 
spinous  processes,  and  can  readily  be  felt  along  the 
outer  margin  of  the  spinal  muscles,  which  they 
also  protrude  backwards  and  render  prominent. 
This  deviation  in  direction  of  the  transverse  pro- 
cesses is  extremely  important  in  a  diagnostic  point 
of  view,  and  enables  us  to  diagnose  a  curvature  in 
the  lumbar  region  in  cases  in  which  no  lateral 
deviation  of  the  apices  of  the  spinous  processes 
exists.  The  transverse  processes,  it  should  also  be 
mentioned,  become  widely  separated  from  each 
other  on  the  convexity,  and  approximated  to  each 
other  on  the  concavity,  of  the  curve. 

The  transverse  processes  also  become  very  mate- 
rially uttered  in,Jorm  in  severe  cases  of  long  stand- 
ing. They  may  become  attenuated,  and  project 
backwards  in  a  curved  or  horn-like  form,  with  a 
varying  inclination  tipwards  or  downwards  —  a 
change  apparently  produced  by  the  long  continu- 
ance of  irregular  muscular  action;  or  they  may 
become  flattened  from  above  downwards  by  the 
nu'chanical  pressure  nf  the  superincumbent  weight, 
when  from  the  severity  of  the  curve,  one  or  two  of 
these  processes  belonging  to  the  lowest  vertebrae 
rest  upon  the  crest  of  the  ilium. 
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*  Mcdiro-Chirnrgical  Tranmntinm,  vol.  xvii. 
London,  1832.  See  a  I'aperon  "  A  I'eniiliarili; in  llie. 
Conformnlion  of  the  fikeletun  in  llickeis,"  by  Alex- 
ander Sliaw,  p.  407. 


CLASSIFICATION  OP  CASES  OP  LATERAL  CUBV.-i.- 
TURE  OF  THE  SPINE. 

The  arrangement  and  classification  of  these 
cases,  with  special  reference  to  the  treatment  to  be 
adopted,  ought  to  be  based,  not  so  much  upoi>any 
differences  in  the  form,  situation,  degree  of  curva- 
tin'e,  and  its  anatomical  conditions,  as  upon  the 
relative  degrees  in  which  the  spinal  affection  can 
be  traced  to  depend  upon  constitutional  and  local 
causes,  with  some  reference  also  to  the  different 
periods  of  life  at  which  the  curvature  may  occur. 

It  is  undoubtedly  true  that  the  immediate  cause 
of  lateral  curvature  is,  as  a  general  rule,  purely 
mechanical,  but  the  associated  constitutional  con- 
ditions are  so  variable  and  so  important — acting 
as  the  most  powerful  predisposing  causes — and  so 
materially  modify  the  indications  for  treatment, 
that  these  conditions  appear  to  afford  the  best  and 
most  scientific  basis  for  a  general  classification  of 
these  cases  which,  therefore,  I  propose  to  arrange 
in  the  three  following  classes,  viz: — 

1st  Class. — Cases  essentially  of  constituiional  ori-, 
gin,  or  in  ivhich  the  constitutional  largely  predomi- 
nate over  the  local  causes. — In  this  class  of  cases 
the  spinal  curvature  generally  occurs  under  twelve 
years  of  age,  is  often  hereditary,  occurring  in  two 
or  three  generations,  and  several  members  of  the 
same  family  are  frequently  affected.  They  are 
generally  associated  with  the  strumous  constitution 
in  a  marked  degree,  and  may  be  arranged  in  two 
series  or  subdivisions  according  to  the  period  of 
life  at  which  they  occur,  viz:  a.  Those  cases 
occurring  in  infancy  or  early  childhood,  i.e.  under 
three  or  four  years  of  age;  and,  b.  Those  which 
occur  in  childhood  from  seven  to  ten  or  twelve 
years  of  age. 

In  the  first  series  there  is  often  no  history  of 
hereditary  predisposition,  and  though  a  strumous 
diathesis  may  be  feared,  such  is  not  clearly  indi- 
cated; the  only  apparent  cause  being  general  mus- 
cular debility,  which  may  have  existed  from  birth, 
or  have  been  induced  by  illness.  The  children 
are  unable  to  support  themselves  in  the  sitting  po- 
sition, even  when  a  year  and  a  half  or  two  years 
old,  and  a  lateral  curvature  of  the  spine  is  very 
readily  produced  if  the  nurse  should  always  carry 
the  child  on  one  arm. 

In  the  second  series  there  is  iisually  a  history 
of  hereditary  predisposition,  and  the  children  in 
their  general  aspect  are  decidedly  strumous.  The 
deformity  often  increases  rapidlj-,  and  becomes 
very  severe.  These  cases  are  sometimes,  but  er- 
roneously, considered  to  depend  upon  rickets;  the 
spine  alone  is  affected,  and  there  are  no  indica- 
tions of  rickets  in  the  leg  bones  or  in  the  other 
bones  of  the  skeleton  ;  no  enlargement  of  epiphy- 
ses; no  pelvic  deformity,  or  rachitic  conformaiiju 
of  the  skull. 

There  can  be  no  doubt  that  constitutional  causes 
largely  predominate  in  the  production  of  spinal 
curvature  when  this  occurs  in  children  under 
twelve  years  of  age;  and  these  cases,  from  their 
natural  tendency  to  terminate  in  severe  and  con- 
spicuous deformity,  are  of  a  very  unpromising 
character. 

2nd  Class. — Cases  depending  upon  cntislitutionnl 
and  local  causes  in  ahoiil  ciiwil  degrees. — In  this 
class  of  cases,  the  spinal  curvature  generally  occurs 
l)(!twei'n  the  ages  of  twelve  and  sixteen  years. 
Hereditary  tendency  is  not  often  traceable,  but 
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exists  I'n  some  instances.  The  cases  included  in 
tills  class  maj'  be  arranged  in  two  subdivisions  : 
a.  Cases  de.pending  upon  induced  conslilutional  or 
general  delnlily,  eoniltincd  ivil/t  local  causes  acting 
mechanically,  stcch  as  described  in  Class  3;  and  li. 
T/iosg  clearly  of  a  rachitic  citaractcr.  a.  Lateral 
curvati.ire  of  the  spine,  in  the  first  series  of  cases, 
generally  occurs  between  the  ages  of  twelve  and 
sixteen  years,  in  quickli'-growing  girls,  not  of  ro- 
bust appearance,  but  without  any  well-marked 
strumous  diathesis  or  hereditary  predisposition  ; 
thouo;h  occasionally  one  or  both  of  these  condi- 
tions will  be  found  to  exist.  This  is  the  class  of 
cases  generally  described  by  authors  on  lateral 
curvature  as  depending  upon  muscular  and  liga- 
mentous debility.  They  constitute  the  popular 
form  of  lateral  curvature  of  the  spine,  not  only 
from  the  frequency  with  which  they  occur,  but 
from  the  alarm  and  often  groundless  apprehension 
of  deformity  which  a  little  spinal  weakness  at  this 
period  of  life  occasions.  In  books  it  unfortunately 
happens  that  the  descriptions  of  lateral  curvature 
are  nearly  always  taken  from  these  cases,  as  if 
they  were  the  universal  type  of  this  affection;  and 
consequently  we  find  one  plan  of  treatment  only 
reommended  for  all  cases,  a  most  serious  practical 
error.  In  this  series,  also,  are  generally  included 
that  large  class  of  cases  which  might  be  more  pro- 
perly described  as  weak  spines,  and  which  certainly 
hi.ve  no  claims  to  be  co.  sidered  as  examples  of 
Literal  curvature  of  the  spine.  There  can  be  no 
d(mbt  that  weak  spines  frequently  pass  into  or  be- 
come cases  of  confirmed  lateral  curvature,  but,  ac- 
cording to  ray  observation  and  experience,  such  is 
r.'ther  the  exception  than  the  rule,  and  that  cer- 
t  inly  move  than  half  the  total  number  of  cases  of 
la  eral  curvature  met  with  in  practice  are  neither 
J  receded  nor  accompanied  by  any  such  condition 
(  f  general  muscular  debility,  b.  The  second  series 
includes  cases  of  lateral  curvature  clearly  of  a 
rachitic  character,  i.e.  associated  with  the  general 
rachitic  conformation  of  skeleton,  and  the  cur- 
vatures of  the  long  bones  of  both  the  upper  and 
lower  extremiti.ea  invariably  occurring  in  this  affec- 
tion ;  more  especially  the  dwarfishness  of  stature 
and  general  arrest  of  development  of  the  bones, 
most  conspicuous  in  the  legs  and  pelvis;  the  cur- 
vatures of  the  leg  bones,  and  to  a  less  extent  of 
the  bones  .of  the  upper  extremities,  with  the  en- 
larged epiphyses;  the  deformity  of  the  pelvis;  and 
the  general  conformation  of  the  skull,  &c. 

This  rachitic  condition  is  seldom  hereditary,  and 
is  generally  dependent  upon  imperfect  lactation. 
The  worst  cases  which  have  come  under  my  ob- 
servation have  occurred  either  in  the  children  of 
healthy  parents,  or'of  somewhat  delicate  but  not 
rachitic  parents;  and  generally  only  one  child  is 
thus  affected  in  a  family,  the  other  children  being 
perfectly  healthy;  occasionally  I  have  seen  two  or 
three  cases  in  the  same  family,  and  in  a  few  in- 
stances all  the  children  in  the  same  family  are 
more  or  less  affected.  In  every  instance,  how- 
ever, imperfect  lactation  has  been  clearly  traceable, 
the  mother's  milk  being  insufficient  in  quantity, 
and  poor  in  quality,  the  children  have  generally 
been  lialf  suckled  and  half  fed,  the  food  being  of 
a  farinaceous  kind,  such  as  tops  and  bottoms,  vari- 
ous kinds  of  biscuits,  &c.,  all  of  which  are  un- 
snited  to  the  requirements  of  the  child  during  its 
peiiod  of  early  growth  and  rapid  osseous  develop- 
ment.   I  believe  rickets,  therefore,  to  be  an  in- 


duced and  not  an  hereditary  constitutional  condi- 
tion. Lateral  curvature  of  the  spine  in  these 
cases  very  rarely  occurs  at  an  early  period,  so  far 
as  my  experience  has  gone.  I  have  never  seen 
rickety  curvature  of  the  spine  in  the  child,  and  in 
several  cases  of  rickets  in  its  worst  forms  in  chil- 
dren from  four  to  ten  or  twelve  years  of  age,  the 
spines  are  still  free  from  lateral  deviation,  though 
the  older  cases  exhibit  rather  severe  lordosio,  yet 
in  nearly  all  the  rickety  adult  specimens  in' mu- 
seums, severe  lateral  curvature  forms  a  conspicuous 
part  of  the  general  deformity.  I  conclude,  there- 
fore, that  in  cases  of  rickets,  the  lateral  deviation 
of  the  spine  usually  takes  place  towards  the  com- 
pletion of  growth,  say  from  fifteen  to  eighteen 
years  of  age,  and  continues  gradually  to  increase 
long  after  that  period,  perhaps  even  through  life, 
when  the  equilibrium  of  the  spine  has  been  for  a 
long  time  disturbed  by  the  deformity  of  the  legs, 
which  are  generally  of  unequal  lengths,  by  the  in- 
creasing deformity  of  the  feet — rachitic  Valgus — 
and  by  the  deformity  of  the  pelvis. 

It  must  be  especially  borne  in  mind  that  it  is 
only  in  the  class  of  true  rachitic  curvatures  that 
any  distortion  of  the  pelvis  takes  place,  and, 
therefore,  it  is  only  in  these  ciises  that  any  risk  to 
life  exists  from  pregnancy.  The  importance  of 
clearly  defining  these  cases,  and  the  evidence  upon 
which  our  opinion  should  be  based  in  deciding 
upon  the  true  rachitic  character  of  any  case  of 
lateral  curvature  of  the  spine,  has  been  already 
adverted  to  in  connection  with  the  question  of 
special  liability  to  lateral  curvature,  in  conse- 
quence of  the  affection  of  the  bones  in  rachitic 
cases;  and  also  in  connection  with  the  question  of 
pelvic  deformity,  and  its  influence  on  child- 
bearing. 

3rd  Class. — Cases  essentially  depetiding  upon 
local  causes  actinq  mechanically  so  as  to  disturb  the 
equilibrium  of  the  spinal  column. — Lateral  curva- 
ture in  these  cases  may  occur  at  any  period  of  life, 
though  most  apt  to  form  in  a  severe  degree  pre- 
vious to  the  completion  of  growth.  The  cases 
which  it  is  proposed  to  include  in  this  class  are 
essentially  unconnected  with  any  constitutional 
affection,  or  hereditary  predisposition,  and  fre- 
quently coexist  with  the  full  natural  amount  of 
muscular  strength. 

The  local  causes  which  most  frequently  produce 
lateral  curvature  of  the  spine  in  this  class  are  the 
long  continuance  of  certain  had  positions  which  may 
be  either  acquired  as  bad  habits,  or  rendered  ne- 
cessary by  a  defective  educational  system,  or  cer- 
tain occupations.  As  examples  of  the  former 
should  be  mentioned  standing  on  one  hg,  which  is 
frequently  acquired  as  a  mere  habit  by  growing 
girls.  This  may  produce  curvature  of  the  spine 
even  in  girls  possessing  the  full  natural  amount  of 
muscular  strength,  though  it  would  do  so  more 
readily  in  those  who  exhibit  some  muscular  de- 
bility, such  as  the  cases  included  in  the  second 
class.  The  long  continuance  of  Vie  sitting  and 
stooping  position  during  education  ;  spinal  curva- 
ture is  frequently  seen  in  young  ladies  who  do  not 
exhibit  any  want  of  muscular  strength,  hut  have 
been  in  the  habit  of  sitting  as  jnuch  as  eight  hours 
a  day  to  masters  at  school,  and  also  in  girls  who 
devote  most  of  the  day  to  drawing  and  writing. 
The  habit  of  silting  cross-legged  which  some  young 
ladies  adopt  for  several  hours  a  day  whilst  read- 
ing, with  a  book  placed  on  the  knee,  one  elbow 
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resting  on  the  tliigh,  and  the  head  inclined  for- 
wards and  resting  upon  tiie  hand;  such  a  position 
must  necessarily  tilt  the  pelvis,  and  curve  the 
spine  in  the  lumbar  and  lower  dorsal  regions,  and 
if  long  continued  in  a  growing  girl,  will  infallibly 
produce  curvature  of  the  spine.  Also  excessive  horse 
c.rercise,  which  in  delicate  girls  sometimes  leads  to 
spinal  curvature  in  the  lumbar  region.  Another 
scries  of  causes  may  be  traced  to  certain  occupa- 
/iiins  tchich  render  the  long  conlinuance  of  some 
pitrikuiar  position  necessarj/.  From  this  cause  we 
IVequently  see  spinal  curvature  produced  both  in 
bnys  and  girls,  and  though  in  many  instances  as- 
sociated with  muscular  debility,  which  would  place 
these  cases  in  the  second  class,  spinal  curvature 
thus  produced  is  frequently  seen  coexisting  with 
the  full  amount  of  muscular  strength.  The  occu- 
pations which  most  frequently  produce  spinal  cur- 
vature in  females  are  needlework,  envelope  and 
bonk  folding,  floiver  making,  ironing,  nursing  chil- 
dren, carrying  lieariy  iveighls,  <&c.  From  ironing, 
and  also  from  nursing  children,  spinal  curvature  is 
often  produced  in  girls  of  an  unusually  muscular 
and  robust  appearance,  and  in  such  instances  many 
would  contend  that  the  excessive  use  of  the  right 
arm  was  the  essential  cause,  but  I  believe  the  po- 
sition alone,  with  its  necessary  result  of  irregular 
distribution  of  weight,  to  be  a  much  more  powerful 
and  direct  cause  of  the  spinal  curvature.  As  ex- 
amples of  spinal  curvature  produced  by  certain 
occupations  in  boys  exhibiting  great  muscular 
strength,  I  would  refer  to  the  case  of  a  boy  who 
had  long  been  in  the  habit  of  carrying  heavy  goods 
up  a  low  ceiled  spiral  staircase  at  a  pawnbroker's 
shop.  This  was  a  stout,  muscular,  and  vigorous 
boy,  but  a  severe  lateral  curvature  was  produced 
by  his  occupation.  Also  a  healthy,  muscular  boy, 
■who  had  been  two  or  three  years  at  a  gold  lace 
factory,  and  was  accustomed  to  wind  the  lace, 
which  obliged  him  to  stoop  sideways.  In  addi- 
tion to  the  habits  and  occupations  above  referred 
to,  may  be  mentioned — 

Inequality  in  the  length  of  the  legs,  from  any 
cause. — By  many  writers  on  spinal  curvature,  es- 
pecially those  of  the  mechanical  school,  who  under- 
take to  prove  mathematically  that  certain  results 
must  necessarily  follow  from  any  given  mechanical 
deviations,  inequality  in  the  length  of  the  legs  has 
been  greatly  exaggerated  as  a  cause  of  spinal  cur- 
vature ;  but,  in  contradiction  of  those  mathemati- 
cal sequences,  cases  may  be  seen  in  which  in- 
equality in  the  length  of  the  legs  has  existed  for 
many  years,  without  producing  spinal  curvature. 
The  fact  is,  it  does  not  always  do  so  when  asso- 
ciated with  the  full  amount  of  muscular  strength. 
Many  patients  who  have  recovered  from  hip  joint 
disease,  with  some  contraction  of  the  limb,  or  who 
walk  lame  from  contracted  knee  joint  after  dis- 
ease, appear  to  have  curvature  of  the  spine 
when  walking  or  standing  ;  but  when  examined 
Iving  down  or  whilst  standing  with  a  book  under 
the  short  leg,  sufficient  to  bring  the  hip  joints  to  a 
level,  it  will  be  seen  that  little  or  no  permanent 
spinal  curvature  has  been  produced.  The  mus- 
cular power  and  active  motion  appear  to  prevent 
spinal  curvature  in  many  of  these  cases. 

In  cases  of  inequality  in  the  length  of  the  legs 
from  muscular  paralysis  and  imperfect  development 
of  one  limh,  lateral  curvature  of  the  spine  in  the 
lumbar  region  is  always  produced,  but  even  in 
these  casus  it  is  not  often  of  a  severe  form. 


Inequality  in  the  length  of  the  legs  from  con- 
genital dislocation  of  one  hip  joi?U,  also  certainly 
produces  lateral  curvature,  but  many  years  are  re- 
quired to  bring  about  this  result,  and  even  then  it 
is  much  less  than  the  mathematical  authorities 
would  lead  us  to  expect  it  must  necessarily  be. 

The  same  may  be  said  of  the  cases  of  congenital 
shortening  of  one  leg.  About  six  or  seven  3'ears 
ago,  a  'child  was  brought  to  me  with  congenital 
shortening  of  one  leg,  depending  upon  deficiency 
in  the  length  of  the  tibia  and  fibula,  to  the  extent 
of  about  an  inch  and  a  half  ;  the  foot  was  in  the 
position  of  the  valgus  and  the  outer  malleolus  in- 
distinct. I  suspected  the  tibia  and  fibula  were 
fused  at  their  lower  extremities,  and  that  the  outer 
malleolus  was  either  deficient  or  very  imperfectly 
formed.  The  leg  below  knee,  in  this  girl,  is  now 
four  inches  shorter  than  the  opposite  leg;  but  she 
is  strong  and  muscular,  and  very  little  curvature 
of  the  snine  has  been  produced  ;  she  wears  a  high 
boot,  with  steel  supports  to  the  calf  of  the  leg,  and 
straps  to  keep  the  foot  in  a  straight  position.  Dr. 
Little  completely  rejects  inequality  in  the  length 
of  the  tower  extremities,  as  one  of  the  causes  cer- 
tain to  produce  spinar curvature,  and  observes: — 
■'  I  have  examined  no  case  in  which,  notwithstand- 
ing the  shortening,  other  causes  of  lateral  curvature 
did  not  exist.  On  the  contrary,  it  is  very  remark- 
able, according  to  my  experience,  that  difference 
in  the  length  of  the  lower  extremities  is  so  rarely 
accompanied  with  deformity  of  the  spine."* 

The  effect  of  a  u-ooden  leg  in  producing  spinal 
curvature  has  also  been  greatly  exaggerated. 
Although  by  some  authorities  it  has  been  at- 
tempted to  prove  mathematically  that  spinal  cur- 
vature must  result  from  this  cause,  I  have  ex- 
amined several  young  men  who  have  worn  a 
wooden  leg  for  five  or  six  years  without  anj'  spinal 
curvature  being  produced  ;  nevertheless,  a  slight 
spinal  curvature  is  sometimes  seen  in  these  cases. 

Among  the  causes  which  act  mechanically  so  as 
to  disturb  the  equilibrium  of  the  spinal  column, 
though  not  themselves  of  mechanical  origin,  I  would 
enumerate  diseases  of  the  chest,  such  as  empyema, 
which,  after  the  evacuation  of  the  pus  and  the 
permanent  sinking  and  collapsing  of  the  lung,  pro- 
duces a  most  severe  form  of  lateral  curvature,  not, 
I  believe,  by  the  tonic  contraction  and  structural 
shortening  of  the  muscles  on  the  affected  side,  as 
has  been  explained  by  Dr.  Little, +  but  in  conse- 
quence of  the  position  assumed  by  the  patient,  in 
part  from  the  pain  suffered,  and  in  part  to  favour 
the  increased  respiratory  action  carried  on  by  the 
healthy  lung  on  the  opposite  side.  Although  a 
very  marked  loss  of  balance  of  muscular  power 
exists  in  these  cases,  I  believe  position,  which  is 
only  in  part  dependent  upon  this  disturbed  muscu- 
lar balance,  to  be  the  more  powerful  and  immediate 
cause  of  the  spinal  curvature. 

Other  diseases  of  the  thoracic  and  abdominal 
organs,  such  ns  tumors,  &c.,  might  be  enumerated 
in  the  same  category,  which  would  also  include  the 
cases  of  lateral  deviation,  not  often  severe,  which 
result  as  consecutive  curvatures  in  cases  of  caries 
of  the  spine  after  angular  projection  has  taken 
place,  and  may  occur  either  above  or  below  the 
angular  curvature. 

The  local  causes  which  most  frequently  produce 

*  "  Little  on  Pcformities,"  p.  363. 
t  Op.  cit.  p.  352. 
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lateral  curvature  of  the  spine  essentially  uncon- 
nected with  any  constitutional  disorder  or  here- 
d  tary  predisposition  to  this  affection,  have  now 
been  enumerated.  The  importance  to  be  attached 
to  the  disturbed  balance  of  muscidar  power — un 
doubted  ly  existing  in  manj"  of  these  cases — as  an 
active  cause  in  the  production  of  the  deformity, 
will  be  diiferently  valued  by  those  who  study  these 
affections,  according  to  the  leaning  they  may  have 
towards  the  different  theories  of  the  production  of 
lateral  curvature  in  its  more  ordinary  forms;  but 
according  to  the  physiological  views,  already  ex- 
plained, I  am  induced  to  attach  a  higher  degree  of 
importance  to  the  mechanical  effect  of  the  long 
continuance  of  certain  positions,  in  the  production 
of  which,  the  muscles  are  often  entirely  passive. 

In  many  positions  assumed  b}'  healthy  muscular 
people  when  certain  muscles  are  called  powerfully 
into  action,  the  muscular  force  seems  to  be  exerted 
rather  to  prevent  or  limit  any  curvature  of  the 
spine,  than  to  produce  or  increase  it,  the  muscles 
in  the  concavity  of  curves,  as  a  rule,  remaining 
soft  and  inactive,  whilst  those  on  the  convexity 
of  the  curves  are  tense  and  prominent;  and  when 
curvature  of  the  spine  exists  as  a  morbid  condition, 
the  muscles  will,  as  a  general  rule,  be  found  in  the 
same  state. 

TREATMENT. 

1st  Class. — Cases  essentially  of  coiisiiiulional 
origin,  or  in  ivldch  the  co?istilutio?ial  laryely  pre- 
duminute  over  the  local  causes,  the  spinal  curvature 
generally  occurring  under  Iwelve  years  of  aye. 

The  treatment  of  these  cases  must  be  both  con- 
stitutional and  local.  When  occurring  in  infancy 
or  early  childhood,  an  abundance  of  good  milk 
must  be  ensured,  and  cod-liver-oil  may  be  rubbed 
externall}^  over  the  entire  body  and  limbs  every 
niiilit  and  morning.  Three  grains  of  the  hypo- 
phosphite  of  lime  may  be  given  twice  a  day  in 
milk,  and  a  teaspoonful  of  wine  once  or  twice  a 
day  in  arrowroot.  Fluid  or  solid  animal  food 
according  to  circumstances. 

The  local  treatment  should  consist  in  the  appli- 
cation of  a  strong  leather  support  to  the  spine, 
moulded  to  the  form  of  the  back,  and  fastened  in 
front  by  an  elastic  india-rubber  belt.  The  child 
must  never  be  nursed  in  the  sitting  position,  but 
always  be  carried  and  nursed  upon  a  pillow,  or 
what  is  called  a  nursing  a-adle  may  be  used.  In 
a  cheap  form  this  kind  of  support  may  be  imitated 
by  gutta-percha  moulded  to  the  back  and  retained 
in  position  by  an  ordinary  bandage.  In  slight 
cases  this  support  need  not  be  worn  at  night. 

In  children  from  seven  to  twelve  years  of  age  a 
light  steel  support  should  be  worn,  with  crutches, 
and  one  or  two  lateral  plates  according  to  circum- 
stances. The  long  continuance  of  the  sitting  and 
standing  positions  must  be  avoided  as  much  as 
possible,  and  the  reclining  position  enforced  as  far 
iis  it  may  be  compatible  with  the  general  health. 
Ward's  reclining  chiiir  should  be  habitually  used, 
which,  having  a  desk  attached,  will  be  found  use- 
ful during  the  hours  devoted  to  educational  pur- 
poses. 

Muscidar  exercises  or  gymnastics  should  also  be 
combmed  wi  h  partial  recumbency  and  mechanical 
support  in  these  cases.  In  proportion  as  the  ciu- 
vature  predominates  in  the  lumbar  region,  the  re- 
cumbent position  should  be  enforced,  and  the  gym- 


nastic exercises  conducted  wbilst  the  patient  is  in 
the  horiaontal  position,  by  means  of  an  cxcrcisitu/ 
plane,  to  which  various  contrivances  may  be  adapted 
for  exercising  the  upper  and  lower  extremities,  and 
also  the  spinal  muscles. 

These  cases  require  a  watchful  care,  and  treat- 
ment according  to  the  principles  indicated  for  a 
lengthened  period,  it  may  be  for  three  or  four 
years,  and  in  some  cases  even  for  ten  years  or 
more. 

2nd  Class. — Cases  depending  upon  conslitulional 
and  local  causes  in  about  eqiuil  proporlionn,  gene- 
rally oecurri?ig  between  the  ages  of  iwelve  and  six- 
teen years. 

The  treatment  in  this  class  of  cases  must  be  both 
local  and  constitutional  in  most  instances.  The  gene- 
ral health  may  be  improved  by  the  exhibition  of 
cod-liver-oil,  iron  and  lime,  together  with  a  nutri- 
tious diet  amounting  to  high  living,  with  wine  or 
beer,  and  also  change  of  air,  either  to  the  sea-side 
or  country. 

The  local  treatment  should  consist  of  partial  re- 
cumbency, gymnastic  exercises,  and  mechanical 
support,  combined  in  various  proportions,  according 
to  the  severity  and  situation  of  the  curvature,  and 
the  general  condition  of  the  patient  as  to  muscular 
debility  or  otherwise.  The  recmnhetit  position  in 
proportion  as  the  curvature  predominates  in  the 
lumbar  region,  and  in  these  cases  gymnastic  exer- 
cises should  be  conducted  as  much  as  possible  in 
the  liorizontal  position  by  means  of  the  exercising 
p'ane.  Gymnastic  exercises  in  proportion  to  the 
evidence  of  general  muscular  debility;  but  I  con- 
sider gymnastics  to  be  essentially  preventive  rather 
than  curative,  and  therefore  recommend  them  more 
especially  in  cases  of  iveak  spines,  or  weak  spines 
passing  into  confirmed  curvature.  Alechanical  sup- 
port in  all  cases  in  which  the  spinal  cnrvuturo  is 
confirmed,  and  more  especially  where  it  predomi- 
nates through  the  middle  and  lower  parts  of  the 
dorsal  region. 

The  spinal  instruments  I  recommend  are  of  two 
forms,  that  for  slight  cases  in  young  and  delicate 
girls  is  a  modification  of  the  apparatus  known  as 
the  Eagland  spinal  support,  but  strengthened  and 
otherwise  improved  bj'  the  addition  of  a  cog-wheel 
with  lateral  action  bj"^  which  the  lever  is  moved, 
and  the  arm-pieces  raised  in  front;  the  steel  belt 
should  also  be  made  to  close  and  fasten  in  front. 
The  other  form  of  instrument  is  of  much  str<inger 
construction,  having  a  flat  circular  pelvic  belt,  and 
one  or  two  lateral  plates  attached  to  separate 
levers,  the  dorsal  plate  being  made  to  move  iu 
several  directions  for  the  purpose  of  accurate  adap- 
tation, and  especiallj'  having  a  horizontal  circular 
cog-wheel,  hy  means  of  which  it  may  be  moved 
in  the  direction  of  horizontal  rotation.  This  latter 
instrument  requires  careful  and  frequent  adjust- 
ment. 

The  cases  included  in  the  second  class  are  gene- 
rally the  most  curable,  and  if  submitted  to  treat- 
ment before  any  obvious  external  deformity  occurs, 
are  generally  cured  within  one  or  two  years,  whilst 
in  the  more  advanced  stages  the  curvature  could 
certaiidy  be  arrested. 

3rd  Class. —  Cases  esseniially  depending  npnn 
local  causes,  acting  mechanically  so  as  to  disturb  the 
eipiilibnum  of  the  spinal  column — occurring  at  any 
period  of  life. 

The  treatment  in  these  cases  must  be  essentially 


SPLINTS. 

local.    Acquired  bad  habits  must  be  discontinued;  in  tlio  »tnrch  or  gum-and-chalk  solution 


occupations  sucli  as  tend  to  produce  spinal  curva- 
ture must  be  given  up  ;  and  any  inequality  in  the 
length  of  the  legs  arising  from  congenital  defects, 
contractions  of  the  knee  or  hip-joint  following 
disease,  or  any  other  cause,  must  be  compensated 
for.  In  most  cases  a  spinal  instrument  should  be 
used  during  growth,  either  with  the  view  of  curing 
the  curvature  when  itiirises  from  removable  causes 
(ir  of  preventing  its  increase,  when  the  mechanica 
cause  producing  it  is  incapable  of  removal. 

Win.  Adams,  F.R.C.S. 
SPLINTS.  Long  thin  pieces  of  wood,  or  tin, 
or  strong  pasteboard,  employed  for  preventing  tiie 
ends  of  bi-oken  bones  from  moving  so  as  to  in- 
terrupt the  process  by  which  fractures  unite.  They 
are  sometimes  used  in  other  cases,  for  the  purpose 
of  keeping  the  joints  motionless,  particularly  in 
certain  dislocations,  wounds,  &c. 

In  simple  fractures  of  the  arm,  forearm,  or  even  of 
the  thigh  or  leg,  in  young  infants,  it  matters  not 
whether  the  splints  be  made  of  wood,  pasteboard, 
or  tin.    In  this  countr}',  many  surgeons  keep  sets 
of  splints  made  expressly  for  the  leg,  which  are  of 
different  sizes,  excavated  and  shaped  to  the  part, 
and  furnished  below  with  apertures  or  excavations 
for  the  projecting  malleoli.  When  the  limb  is  laid 
upon  its  outside,  the  foot  is  also  usually  supported 
and  kept  steady  by  the  under  splint  extending  to- 
wards the  toes.    Excellent  splints  for  the  legs  of 
young  children  may  be  made  of  strong  pasteboard 
accommodated  in  shape  to  the  contour  of  the  limb. 
Splints  for  the  thigh,  arm,  and  forearm,  whether 
made  of  tin  or  wood,  should  always  be  slightly 
concave  on  the  side  which  is  to  be  applied  to  the 
broken  limb.    They  should  likewise  be  made  as 
thin,  and  light,  as  is  consistent  with  the  degree  of 
strength  necessary  for  preventing  the  broken  bone 
from  bending.   The  sets  of  splints,  which  are  used 
for  fractured  legs  and  thiahs  by  such  practitioners 
as  still  follow  Pott's  plan  of  treatment,  are  fre- 
quently furnished  with  straps,  which  have  a  great 
many  small  perforations  in  them  at  stated  distances, 
and  can  thus  be  easily  fastened  by  means  of  little 
pegs  for  the  purpose.    With  the  same  view,  i 
roller  and  tapes  are  also  sometimes  employed 
Pasteboard,  as  a  material  for  splints,  has  one  ad 
vantage,  viz.,  when  wet,  it  becomes  soft,  and  ad 
mits  of  being  accurately  applied  to  every  point  of 
the  surface  of  the  limb;  consequently,  as  soon  as 
It  dries  and  recovers  its  firmness  again,  it  retains 
the  exact  shape  of  the  part,  and  makes  everywhere 
equal  pressure  on  it,  without  incommoding  the 
patient.    Pasteboard,  however,  is  hardly  strong 
and  durable  enough  for  many  fractures;  nor  will 
It  answer  when  there  is  a  discharge,  nor  when  the 
surgeon  wishes  to  employ  fluid  applications.  But 
it  is  generally  allowed,  that  no  substance  is  better 
calculated  for  fractures  in  children,  and  the  broken 
lower  jaw  in  adults.    It  admits  also  of  being  cut 
and  adapted  to  cases,  for  which  we  have  not  the 
•exact  apparatus  at  hand.    Thus  it  is  convenient 
for  fractures  of  the  lower  part  of  the  humerus,  re- 
quiring angular  splints,  for  which  it  may  be  con- 
verted into  an  excellent  substitute.    If  wet  before 
being  applied,  it  forms,  when  dry,  a  solid  covering, 
most  accurately  corresponding  to  the  shape  of  the 
parts.    [For  soft  splints,  which  mould  themselves 
to  the  form  of  the  limb,  no  material  answers  bettor 
than  folds  of  linen  or  cotton  texture,  cut  of  a  length 
and  width  suitable  to  each  case,  and  then  soaked 
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applied  in  their  semi-moist  state  by  an  ordinary 
bandage  to  the  limb,  will  in  twenty-four  hours 
when  dry,  form  a  very  complete  support  for  a' 
fractured  limb,  or  for  a  diseased  joint.  Gutta- 
percha also,  in  consequence  of  its  peculiar  property 
of  being  rendered  temporarily  soft  and  pliable 
when  placed  in  hot  water,  or  otherwise  subjected 
to  heat,  will  be  found  very  useful  in  some  cases, 
especially  in  fractures  implicating  joints.  Tlie: 
rapidity  with  which  it  hardens  renders  the  gutta- 
percha more  fit  than  the  soft  starch  splint  in  many 
instances.] 

Whatever  may  be  the  substance  of  which  splints 
are  made,  they  ought  always  to  be  at  least  as  long 
as  the  fractured  bone;  and  if  the  situation  of  the 
'imb  will  allow,  they  ought,  says  Boyer,  to  extend 
ts  whole  length.  "For  instance  (says  he),  for 
simple  fractures  of  the  thighs  of  very  young  child- 
ren, the  pasteboard  splints,  which  I  employ,  reach 
from  the  upper  part  of  the  thigh,  to  the  lower  part 
of  the  leg.  Generally  speaking,  the  longer  splints 
are,  the  better  they  fix  the  limb,  and  keep  the  frac- 
ture steady."    (Mai.  Chir.  t.  iii.  p.  SO.) 

The  number  of  splints  must  depend  upon  their 
breadth  and  the  thickness  of  the  limb.  For  the 
forearm,  two  are  sufficient;  for  the  upper  arm  and 
thigh,  four  are  often  used;  and  for  the  leg,  two, 
and  sometimes  three. 

In  cases  of  fractured  thighs,  when  the  straight 
position  is  preferred,  the  external  splint  should  ex- 
tend from  three  or  four  inches  above  the  crista  of 
the  ilium  to  some  little  distance  beyond  the  sole  of 
the  foot;  while  the  inner  one,  if  it  be  employed, 
should  reach  from  the  upper  and  internal  part  of 
the  thigh  also  beyond  the  sole  of  the  foot.  With 
respect  to  an  anterior  splint,  this  is  now  less  fre- 
quently used  than  formerlj',  and  it  need  only  reach 
from  the  groin  to  the  knee. 

The  lateral  splints  for  a  broken  leg  ought  to  be 
sufficiently  long  to  embrace  the  knee  and  confine 
the  motions  of  the  foot  and  ankle.  When  the 
straight  posture  is  adopted,  a  splint  is  sometimes 
laid  along  the  front  of  the  leg,  from  the  patella  to 
the  lower  part  of  the  tibia;  but  if  the  other  splints 
be  of  good  construction,  this  plan  is  seldom  of 
any  real  use. 

[Amongst  the  numerous  improvements  and  in- 
ventions appertaining  to  solid  splints,  two  in^-enious 
contrivances  may  be  mentioned,  by  which  solid 
splints  may  be  made  to  follow  the  outline  of  a 
limb.  The  first  was  invented  by  the  late  Mr 
Neville  of  Esher.  It  consisted  of  splints  made 
of  narrow  bars  of  flexible  metal,  but  of  sufficient 
resistance,  when  once  bent  to  suit  the  outline  of 
the  limb,  to  retain  their  form.  The  other  is  the 
iiveiition  of  Mr.  Winchester,  the  principle  of  which 
3,  that  a  metal  splint  of  any  desired  length  fittinir 
the  form  of  the  limb  may  be  made  by  fixing  to 
gether  short  separate  pieces  of  metal  by  means  of 
slides  and  screws.  Either  of  these  splints  answer 
the  purpose  in  view,  but  have  not  come  into 
general  use.] 

In  University  College  Hospital,  fractures  of  the 
leg  are  generally  placed  on  M'lntyre's  apparatus 
or  the  modification  of  it,  suggested  by  Mr.  Listen' 
while  fractures  of  the  thigh  are  mostly  kept  in  thd 
extended  posture,  with  a  single  very  long  splint 
reaching  from  the  lower  part  of  the  chest  to  some 
way  beyond  the  outer  edge  of  the  f„ot,  and  an 
plied  according  to  the  principles  explained  in  tho 
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article  Fracture.  The  use  of  these  kinds  of 
apparatus  has  here  superseded  common  splints, 


STAPHYLOMA. 

tous.    Of  the  numerous  varieties  of  staphyloma, 


and  the  eighteen-tailed  bandage  in  the  treatment 
of  such  accidents. 


As  splints  are  generally  composed  of  hard  ma- 
terials, the  bad  effects  of  their  pressure  upon  the 
skin  must  always  be  counteracted  by  placing  a 
Bufficient  quantity  of  tow,  wool,  oaten  chaff,  bran, 
flannel,  or  other  soft  substance,  between  them  and 

the  limb.  •    •  i 

In  order  to  understand,  however,  the  principles 
■which  guide  the  surgeon  in  the  choice  and  appli- 
cation of  splints,  many  remarks,  offered  in  the 
article  Fracture,  may  be  consulted. 

SPONGIA  PRiEPARATA.  (Prepared 
Sponge:  Sponge-tent.)  Formed  by  dipping  pieces 
of  sponge  in  hot  melted  emplastrum  cer£e  compo- 
situm,  and  pressing  them  between  two  iron  plates. 
As  soon  as  cold,  the  substance  thus  formed  may 
be  cut  into  pieces  of  any  shape.  It  was  formerly 
much  used  for  dilating"  small  openings,  for  which 
it  was  well  adapted,  as,  when  the  wax  melted,  the 
elasticity  of  the  sponge  made  it  expand  and  distend 
the  opening.  However,  the  best  modern  surgeons 
seldom  employ  it. 

STAFF.    An  instrument  of  considerable  im- 
portance in  lithotomy,  being  in  fact  the  director 
for  the  gorget  or  knife.    It  is  made  of  steel,  and  its 
handle  is  generally  rough,  in  order  that  it  may  be 
more  securely  held.    As  it  is  intended  to  be  in- 
troduced through  the  urethra,  its  shape  ought  to 
be  piincipally  determined  by  the  patural  course 
of  that  passage.    English  surgeons  generally  em- 
ploy a  staff,  the  curvature  of  which  forms  the  seg- 
ment of  a  larger  circle  than  that  formed  by  tlie 
curvature  of  a  staff  used  by  French  practitioners. 
(See  Roua,  Voyage  fait  a  Loyidres  en  1U14,  ou 
Parallele  de  la  Chirurgie  Angloise,  i'C.  p.  bl9.) 
In  other  words,  the  French  staff  turns  more  up- 
wards than  ours,  as  it  approaches  and  enters  the 
bladder.    There  may  be  some  advantage  in  this 
construction,  inasmuch  as  it  Jtends  to  make  the 
gorget  enter  in  the  direction  of  the  long  axis  of  the 
bladder;  yet,  a  great  deal  more  seems  to  me  to 
depend  upon  the  position  in  which  the  staff  is  held 
than  upon  its  shape.    Lilhotomists  should  always 
employ  as  large  a  staff  as  can  be  easily  introduced, 
because  the  operation  will  thereby  be  facilitated. 
The  groove,  the  most  important  part  of  the  staff,  is 
of  course  situated  upon  the  convexity  of  the  curved 
part  of  the  instrument,  or  upon  that  portion,  which, 
when  introduced,  lies  in  the  membranous  part  of 
the  urethra,  prostate  gland,  and  the  bladder.  It 
should  always  be  made  very  broad  and  deep,  as 
recommended  by  Langeubeck,  Martineau,  and 
others.  (See  Lithotomy.)  The  termination  of  the 
groove,  at  the  end  of  the  instrument,  should  be 
closed,  so  as  to  stop  the  further  entrance  of  the 
gorget,  and  prevent  the  beak  of  the  latter  instru- 
ment from  doing  mischief.   Some  former  surgeons, 
who  neglected  this  precaution,  have  been  censured 
by  Desault  and  Sabatier,  for  certainly  the  most 
fatal  injury  may  be  caused  by  the  gorget  slipping 
beyond  the  end  of  the  staff.   (See  Lithotomy,  in 
which  article  the  various  kinds  of  staff  have  been 
fully  described.) 

STAPHYLOMA  signifies  an  anomaly  of  cur- 
vature of  the  tunics,  or  an  abnormal  bulging  of 
some  portion  of  the  eyeball  perceplible  to  the 
naked  eye.  Most  portions  of  the  tunics  of  tiie 
eyeball  have  been  observed  to  become  staphyloma- 


those  of  the  cornea,  or  occupying  the  place  of  the 
cornea,  are  the  most  frequent. 

A  fresh  protrusion  of  one  of  the  tunics,  e.  g.  of 
the  posterior  elastic  lamina  of  the  cornea,  or  of 
the  iris  or  retina,  &c.,  through  an  ulcer  or  a  wound, 
is  termed  a  hernia  or  prolapse.  If  coated  over 
with  lymph,  or  if  cicatrised  and  still  protruding,  it 
is  termed  a  staphyloma. 

Among  anomalies  of  curvature  of  the  cornea,  we 
distinguish :  1.  The  globular  cornea.  2.  The 
conical  cornea.  3.  A  staphylomatous  condition  of 
an  opaque  or  nebulous  cornea,  caused  through  in- 
flammatory changes,  ulcers,  &c.  4.  Staph)  loma- 
tous  cicatrices  occupying  the  place  of  portions  or  of 
the  entire  cornea,  caused  through  a  cicatrised  pro- 
lapse of  the  iris. 

In  the  sclerotic  we  distinguish — the  ciliarj',  the 
equatorial,  and  the  posterior  staphyloma.  The 
first  may  occupy  any  portion  of  the  ciliary  region, 
i.  e.  of  the  tunics  of  the  eyeball  between  the 
margin  of  the  cornea  and  a  line  passing  through 
the  ocular  insertion  of  the  recti-muscles. 

The  posterior  staphyloma  generally  occupies  the 
region  of  the  yellow  spot,  or  of  the  tunics  surround- 
ing the  optic  disc. 

Staphylomatous  conditions  of  an  opaque  or  ne- 
bulous cornea  may  be  caused  through  inflammatorj' 
changes,  ulcers  occurring  in  the  course  of  inherited 
syphilis,  measles,  scarlatina,  variola,  &c.,  or  follow- 
ing injuries  or  operations  on  the  cornea.  Syphi- 
litic corneitis  and  pannus  may  give  rise  to  rapid 
staphylomatous  changes,  the  whole  of  the  softened 
corneal  tissue  giving  way  under  the  pressure  of 
the  aqueous  humour. 

Vision  in  these  cases  varies  according  to  the 
degree  of  opacity,  of  alteration  of  curvature  of 
the  cornea,  and  especially  of  disturbance  of  the 
nudia  and  of  the  retina. 

Some  patients,  if  the  opacity  is  but  slight,  com- 
plain of  weakness  of  sight  ;  others  of  being  near- 
sighted ;  others  of  objects  appearing  distorted.  Only 
distinction  of  colour  or  quantitative  perception  of 
light  may  exist,  though  the  staphylomatous  cornea 
may  seem  but  slightly  nebulous.    (For  treatment, 

see  Cornea.)  .      ,      i  r 

Staphylomatous  cicatrices  occupying  the  place  ot 
portions  or  of  the  entire  cornea.  They  generally 
originate  in  the  following  manner:— A  portion  ot 
cornea  of  varying  size  having  been  destroyed  by 
ulceration,  suppuration,  &c.,  the  ms,  after  the 
escape  of  some  aqueous  humour,  comes  to  He 
against  the  opening  in  the  cornea,  and  undergoes 
adhesion  with  its  margins;  while  the  granul.^tions 
Ivmph  &c.,  thrown  out  on  the  exposed  surface  ot 
the  iris  change  into  more  or  less  opaque  tissue. 
Thus  part  of  the  place  of  the  cornea  is  occupied  by 
iris  covered  with  a  cicatrix. 

The  rapidity  with  which  this  cicatrix  forms,  its 
strength,  and  the  nature  of  the  treatment,  influence 
the  formation  and  size  of  the  staphyloma.  Its  sur- 
face is  frequently  uneven  or  sprinkled  with  po  - 
tions of  urea.  It  may  be  extremely  thin,  portions 
„f  it  may  be  nearly  transparent,  and  appear  bla  k 
-myoceplialon-from  the  interior  of  the  eje 
shini^ng  through.  In  other  cases  't  «my  be  con- 
siderablv  thicker  than  the  cornea.  Its  suilace,  u 
:^':u^i  exposed  to  the         esi^cia^  y 


sleep  becomes  covered  with  dry  epithelial  scales 
Beneath  the  epithelium  we  may  find  counec  iv 
tissuT,  or  tissue  resembling  that  of  the  cornea,  but 


most  frequently  white  fibrous  tissue,  iutermixcd 
with  blood-vessels. 

It  may  become  inflamed,  or  ulcerated,  or  thin 
portions  may  burst,  the  "  aqueous "  escape,  and 
the  staphyloma  temporarily  collapse,  or  the  lens, 
the  "  vitreous,"  or  all  the  contents  of  the  sclerotic 
niay  escape.  The  collapsed  tunics  may  become 
distended  again  by  fluid.  In  some  cases  bleeding 
from  the  choroidal  veins  between  the  sclerotic  and 
choroid,  sometimes  to  a  considerable  extent,  or 
ophthalmitis,  follows  the  rupture  of  the  staphyloma. 

The  basis  of  the  staphyloma  gradually,  or 
abruptly,  goes  over  into  adjoining  cornea  or  scle- 
rotic. Its  posterior  surface  may  be  smooth  or 
uneven.  At  the  portions  covered  by  the  posterior 
elastic  lamina,  no  adhesions  of  the  iris  are  found, 
file  debris  of  black  or  brown  pigment  on  the  pos- 
terior surface  of  the  staphyloma  belong  to  the 
distended  ins.  An  instrument  thrust  through  the 
stapiiyloma  into  the  eye  at  once  enters  the  pos- 
terior chamber,  provided  there  be  fluid  intervening 
between  it  and  the  lens.  The  latter  may  have 
escaped,  together  with  the  capsule,  or  it  may  be 
opaque  or  adherent  to  the  staphyloma,  or  more  or 
less  displaced,  though  not  adherent. 

Recurrent  attacks  of  ophthalmia  or  of  iritis  from 
partial  adhesions  of  the  margin  of  the  pupil  to  the 
staphyloma  from  disturbances  caused  by  displace- 
ment &c.  of  the  lens,  with  or  without  sympathetic 
changes  in  the  fellow  eye,  may  occur.  We  fre- 
quently find  that  if  the  staphyloma  appeared 
some  time  after  "  some  inflammation  of  the  eye," 
glaucomatous  changes  exist  which,  adding  them- 
selves to  those  caused  by  the  cicatrix  in  the 
cornea,  produce  a  degree  of  impairment  of  sight 
which  is  not  proportionate  to  that  which  would  be 
caused  by  the  staphyloma  alone.  In  these  cases, 
if  abscision  be  performed,  we  often  have  intra- 
ocular hemorrhage  or  suppuration  follow  the 
operation. 

Treatment. — A  staphyloma,  if  not  treated,  may 
remain  stationary  for  years.  It  may  burst  fre- 
quently and  occasionally  give  rise  to  the  changes 
mentioned  above.  The  bursting  relieves  the 
patient  temporarily,  and  many  patients  to  ease 
themselves  soon  learn  to  puncture  the  thinnest 
part,  or  the  one  they  observe  giving  way  spon- 
taneously. They  thus  for  years  alleviate  the  dis- 
tress caused  by  the  size  of  the  staphyloma.  In 
patients  with  a  fresh  prolapse  of  the  iris,  or  with 
sloughing  of  portions  of  cornea  where  a  staphy- 
loma is  likely  to  follow,  we  should  never  neglect 
to  apply  a  bandage  over  the  closed  eyelids,  to 
order  instillations  of  atropia,  so  as  to  lessen  the 
tension  of  the  eye  during  cicatrisation. 

An  iridectomy  done  at  this  stage,  followed  by 
gentle  pressure,  will  be  found  of  great  service. 
The  eyelids  are  kept  bound  up,  until  a  firm  cica- 
trix has  formed  and  are  kept  closed  again  if  any 
tendency  of  the  cicatrix  becoming  staphylomatous 
shows  itself. 

A  staphyloma  of  long  standing,  part  of  the 
cornea  being  clear  and  the  retina  sensitive 
throughout,  is  treated  by  iridectomy  with  removal 
of  the  lens,  and  with  abscision  of  the  staphyloma. 
_  If  its  walls  appear  thin,  a  non-staphylo'matous 
cicatrix  may  be  obtained  by  puncturing  the 
staphyloma,  to  allow  the  fluid  accuiiuilated  behind 
to  escape,  and  then  by  making  with  scissors  n 
vertical  incision  througii  the  staphyloma  from  its 
apex  to  its  base.    Its  walls,  by  properly  applied 


STAPHYLOMA. 


62? 

pressure,  if  necessary  assisted  by  a  suture,  are 
then  made  to  overlap  each  other,  and  are  ex- 
pected to  undergo  adhesion  (the  anterior  surface 
of  the  one  with  the  posterior  surface  of  the  other 
half).  The  eyelids  are  kept  bound  up  until  all 
vascularity  of  the  conjunctiva  and  sclerotic  have 
subsided. 

Excision  or  abscision  of  the  eyeball  with  inser- 
tion of  an  artificial  eye  are  indicated  if  the  staphy- 
loma causes  pain  or  sympathetic  irritation  of  the 
fellow  eye. 

The  patient,  if  he  wishes  the  operation  per- 
formed for  cosmetic  reasons,  though  there  be  per- 
ception of  light  with  the  staphylomatous  eye, 
should  be  informed  of  the  probability  of  losing  the 
perception  of  light  by  the  operation,  and  also  of 
the  trouble  connected  with  the  wearing  of  an  ar- 
tificial eye.  A  better  result,  as  regards  appear- 
ance, IS  obtained  by  abscision,  but  the  repeated 
occurrence  of  suppuration  of  previously  abscised 
eyes,  or  the  non-cessation  of  sympathetic  irritation, 
recommend  in  poor  persons  excision,  as  the  quicker 
and  safer  treatment.  Abscision  should,  however, 
always  be  performed  in  staphyloma  following 
purulent  ophthalmia. 


STAPHYLOMA  OP  THE  SCLEROTIC. 

When  meeting  with  this  kind  of  staphyloma 
we  must  bear  in  mind  that  the  sclerotic  is  not  the 
only  tunic  altered  in  curvature,  but  that  the 
staphylomatous  condition  extends  also  to  the 
deeper  tunics,  e.  g.  in  a  posterior  staphyloma,  in 
the  region  of  the  yellow  spot,  also  to  the  corre- 
sponding choroid,  retina  and  vitreous  substance. 

The  portions  of  the  sclerotic  over  the  ciliary 
processes,  round  the  optic  nerve,  especially  over 
the  yellow  spot,  and  of  the  equatorial  part  of  the 
eyeball,  frequently  become  staphylomatous  The 
first  IS  termed  ciliary  staphyloma,  the  second 
posterior  staphyloma,  and  the  third  equatorial 
stapiiyloma. 

The  entire  ciliary  region  may  be  altered  in 
curvature,  or  the  entire  sclerotic  be  changed  in 
shape,  causing  protrusion  of  the  eveball. 

A  large  staphyloma  in  the  regu.n  of  the  \-elIow 
spot  may  exist  without  any  protrusion,  though  it 
impair  the  mobility  of  the  eye. 

The  spots  of  the  sclerotic  through  which  cho- 
roidal veins  pass,  become  staphylomatous  more 
frequently  in  the  course  of  chronic  morbid  chances 
accompanied  by  increase  of  tension.  The  size 
shape,  and  colour  of  the  staphyloma  varies  Small 
ciliary  staphyloma  appear  as  blueish-black  hu\mns 
smooth  spots  or  streaks,  alternating  with  more 
healthy  (white)  portions  of  the  sclerotic,  and 
radiating  from  near  the  margin  of  the  cornea 

These  formerly  were  thought  to  be  varicose 
veins  of  the  choroid.  They  are  caused  by  atrophic 
and  staphylomatous  portions  of  the  tunics  of  the 
ciliary  region  separated  from  each  other  by  more 
healthy  parts,  these  latter  corresponding  to  the 
non-staphylomatous  (white)  parts  of  the  sclerotic 

Ciliary  staphylomata  lead  to  displacement  "of 
the  cornea,  the  distance  between  the  insertion  of 
one  or  several  of  the  recti-muscles  and  the  marcin 
of  the  cornea  being  altered. 

Tlie  equatorial  staphyloma  we  often  find 
behind  or  at  the  side  of  the  sclerotic  insertion  of 
he  superior  rectus  muscle.  It  has  been  mistaken 
or  intra-ocular  tumor,  of  which,  however,  it  may 
be  a  complication.  All  staphylomata  of  the  scle- 
s  s  2 
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rotic  are  complications  of  morbid  changes  of  otlier 
tunics.  In  the  discovery  of  these  we  are  assisted 
by  the  ophthalmoscope,  by  light  concentrated 
upon  the  tunics  by  means  of  a  strong  convex 
lens,  by  ascertaining  the  tension  of  the  eye,  the 
function  of  the  ciliary  nerves,  e.g.  as  regards  the 
sensibility  of  diiferent  parts  of  the  cornea,  and  the 
functions  of  the  retina,  &c.  The  tunics  are  ad- 
herent to  each  other,  and  most  altered  at  and  near 
the  most  prominent  part.  On  minute  examination 
after  excision  frequently  no  vessels  or  nerves  are 
found  in  the  staphyloma.  Of  the  retina,  only  the 
fibres  of  the  framework,  forming  large  irregular 
meshes,  are  left,  while  in  less  staphylomatous  por- 
tions only  the  ganglion  cells  may  be  missing.  The 
cboroidal  pigment  (stellate  pigment  cells)  may  be 
missing  or  appear  very  pale.  The  hexagonal  cells 
are  either  missing  or  have  lost  their  characteristic 
shape.  Their  pigment  granules  may  be  present. 
Their  place  is  occasionally  found  occupied  by 
transparent  globules. 

Severe  pain,  intolerance  of  light,  fiery  circles,  often 
trouble  the  patient  while  the  equatorial  stapliy- 
loma  is  increasing  rapidly.  Its  progress  is  generally 
slow,  and  sometimes  accompanied  by  intermittent 
dull  pain,  and  by  attacks  of  ophthalmia. 

Vision  varies  according  to  the  locality  and  com- 
plications of  the  staphyloma.  Large  ciliary  or 
posterior  staphj'lomata  admit  of  excellent  sight, 
while  with  equatorial  staphylomata  there  may  be 
none,  or  bare  perception  of  light.  This  is  readily 
explained  by  the  alterations  of  the  other  tunics, 
and  of  the  optic  disc,  which  alterations  are  the 
result  of  glaucomatous  changes. 

Causes. — Injuries. — A  blow  may  rupture  the 
choroid  and  retina  and  leave  the  sclerotic  intact, 
and  some  time  after  be  followed  by  staphyloma 
of  that  portion  of  the  sclerotic.  Sclerotic  staphy 
lomata  from  injury  more  commonly  occur  in  the 
ciliary  region.  Loss  of  substance  of  the  sclerotic 
from  wounds  or  ulcers  may  be  followed  by  staphy- 
loma, not  only  of  the  cicatrix,  but  also  of  some  of 
the  adjoining  sclerotic. 

Inflammation  of  several  or  of  all  the  tunics 
mostly  of  syphilitic  origin. 

Staphyloma  often  appears  in  circumscribed  por- 
tions of  the  ciliary  region  successively.  Some  por- 
tion of  the  conjunctiva,  sub-conjunctival  tissue,  and 
the  scleroticappear  vasciilar,swollen.  This  gradually 
subsides,  and  one  or  several  stapliylomata  appear 
instead,  as  is  supposed  from  the  tunics  not  being 
able  to  resist  the  natural  intra-ocular  pressure. 

Fur  posterior  staphyloma  see  Myopia,  and  the 
affections  of  the  various  tunics. 

Tiealment. — Attacks  of  inflammation  or  pain 
caused  by  the  staphyloma,  or  the  wish  to  arrest 
the  sympathetic  irritation  of  the  fellow  eye,  or  as 
regards  reasons  of  appearance,  may  render  an  opera- 
tion necessary.  Excision  of  the  eye  is  the  quickest 
and  safest  treatment,  and  should  be  recommended  to 
poor  persons  where  the  loss  of  time  is  of  conse- 
quence. Iridectomy  should  previously  be  tried  if 
the  external  appearance  of  the  eye  is  satisfactory, 
Abscision  succeeds  best  in  sclerotic  staphyloma 
following  purulent  ophthalmia.  The  removal  of 
iris  and  lens  have  in  some  cases  been  attended 
with  good  results. 

The  observation  that  suppuration  of  the  vitreous 
substance  and  choroid  lead  to  shrinking  of  the 
eyehidl,  liave  led  to  the  treatment  of  drawing  a 
silk  thread  through  the  tunics  of  the  eye  and  through 
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the  vitreous  chamber,  close  behind  the  insertion  of 
the  inner  and  outer  reclusmuscle,  leaving  the  thread 
until  well-marked  chemosis  is  produced,  when  the 
silk  is  withdrawn.  The  eye  gradually  shrinks,  and, 
as  in  abscision,  admits  of  the  insertion  of  a  more  na- 
tural-looking artificial  eye.  C.  Bader. 

STEATOMA.  (from  CTear,  fat.)  A  wen  or 
encysted  tumor,  containing  fat.  (See  Tumors, 
Encysted.) 

STELLA,  or  STELLATED  BANDAGE. 
A  bandage  so  named  because  it  makes  a  cross,  or 
star,  on  the  back.  It  is  a  roller,  applied  in  the 
form  of  the  figure  8,  so  as  to  keep  back  the  shoul- 
ders, and  often  employed  in  cases  of  fracture  of 
the  clavicle. 

STETHOSCOPE,  (from  o-t^0os,  ;pecius,  and 
(TKOTrcco,  exploro.)  An  instrument  consisting  of  a 
cylinder,  originally  employed  by  Laennec,  to  elu- 
cidate the  diagnosis  of  certain  diseases  of  the  chest, 
but  now  indeed  used  to  throw  light  on  the  nature 
of  many  other  cases.  See  Auscultation.  "Avery 
few  words  suffice  to  state  (as  Dr.  Forbes  observes) 
in  what  way  the  stethoscope  becomes,  in  the  hands 
of  an  expert  auscultator,  the  means  of  an  accurate 
diagnosis.  By  it  we  learn,  that  the  motions  of  the 
lungs  and  heart,  in  a  state  of  health,  produce  cer- 
tain determinate  sounds  in  certain  parts  of  the 
chest;  and  that  these  sounds  are  modified  in  cer- 
tain determinate  ways,  and  certain  other  de- 
terminate sounds  superadded  in  states  of  disease. 
By  the  study  of  the  symptoms  during  life,  by  dis- 
section after  death,  and  by  considering  the  prin- 
ciples of  the  generation  of  sound,  we  are  able  to 
connect,  as  cause  and  effect,  particular  forms  of 
disease  with  particular  sounds  :  hence,  the  indi- 
cations of  the  stethoscope,  in  certain  diseases,  he- 
come  positive  physical  signs  of  these  diseases." 
{CyclopcBdia  of  Pract.  Med.  art.  A  asculialion.) 

STRAMONIUM.  A  series  of  interesting  ex- 
periments were  detailed,  in  illustration  of  the  pro- 
perties of  stramonium,  in  a  Dissertation,  which  was 
read  to  the  Medical  Faculty  of  the  University  of 
Pennsylvania,  on  the  12th  of  May,  1797,  by  Dr. 
Samuel  Cooper.  The  experiments,  Nos.  15  and 
1  6,  merit  particular  notice  in  this  Dictionary,  as 
being,  perhaps,  the  earliest  discovery  of  the  eflfect 
of  the  local  application  of  powerful  narcotics  m 
dilating  the  pupil.  A  drop  of  an  infusion  of  the 
powder  of  stramonium  was  let  fall  into  the  left 
eye.  In  half  an  hour  the  pupil  began  to  enlarge, 
and  attained  its  greatest  dimensions  about  twelve 
hours  after  the  experiment,  at  which  time  )t  was 
viewed  in  a  considerable  light,  and  seemed  thrice 
as  large  as  the  other.  It  continued  dilated  two 
days.  In  a  strong  light,  objects  were  seen  more 
distinctly  with  the  right  eye;  but,  m  a  weak  light, 
with  the  left.  Some  other  gentlemen,  however, 
on  whom  tlie  experiment  was  tried,  experienced  no 
increased  power  of  seeing  in  the  dark.  A  drop  ol 
the  expressed  juice,  dropped  into  the  eye  of  a  cat, 
soon  converted  the  whole  of  the  coloured  part  ot 
the  eye  into  pupil.  (See  addivell  s  Mcd.cal 
Tlwses,  p.  173.  8vo.  Philadelphia,  1805.)  Stra- 
monium then  resembles  belladonna  and  hyoscya- 
mus  in  its  action  upon  the  iris.  It  has  been  ex- 
hibited interiiallv,  in  epilepsy,  tic  douloureux,  and 
severe  chronic  pains,  and  used  in  poultices  for  dis- 
persing indurations  of  the  breast,  and  in  on.tnien  s, 
for  allaying  the  pain  of  piles.  The  doses  should 
at  first  be  only  gr.  ss.  of  the  extract,  twice  a  day, 
but  they  may  be  gradually  increased  to  five  grams. 


r  STRICTURE,  (from  >tringo,  to  bind.)  A 
contracted  state  of  some  part  of  a  tube,  or  duct. 
(See  UiiETHKA,  Strictures  of;  CEsophagus, 
&c.  Rectum,  &c.)  Stricture  also  means,  in  cases 
of  strangulated  hernia,  the  narrowest  part  of  the 
opening  or  passage  through  which  the  bowels  pro- 
trude.   (See  Hernia.) 

STRUMA,  (from  struo,  to  heap  up.)  Scrofula, 

°  o^o^'"'"-  "^''^  ^'"^"^  ^^f-  (See  Scrofula.) 

brRYCHNIA.  Its  salts,  and  the  extract  of 
mix  vomica,  have  been  found  useful  in  paraple- 
gia, amaurosis,  some  forms  of  deafness,  and  a  few 
other  paralytic  affections,  from  disease  or  exter- 
nal injury.  The  endermic  use  of  strychnia  is 
noticed  in  the  article  Amaurosis.  «  Strychnia  in 
all  Its  forms,  pure  or  combined  (says  Dr.  A.  T. 
Thomson),  is  a  powerful  excitant,  displaying  its 
jnlluence,  first  by  an  increasing  energy  of  the 
whole  system;  and  next  chiefly  on  those  tracts  of 
the  medulla  spinalis  which  give  origin  to  the 
motor  nerves.  The  nerves  of  sensation,  however, 
are  also  involved  in  this  action;  for,  along  with 
the  muscular  contractions  and  convulsions  which 
supervene,  the  surface  of  the  body  is  so  morbidly 
sensitive,  as  to  be  sensible  of  the  slightest  impres- 
sions; even  the  motion  of  the  air  becomes  a 
source  of  uneasiness,  nearly  as  considerable  as  in 
hydrophobic  cases."  (See  Mem.  of  Materia  Me- 
dica  SfC,  p.  186,  edit.  2.)  [Strychnia  is  supposed 
by  Brown-Sequard  to  act  as  an  excitant  by  increas- 
ing the  vascularity  of  the  nervous  centres,  and 
especially  the  spinal  cord.  It  is,  therefore,  to  be 
avoided  m  cases  where  the  symptoms  have  an  in- 
flammatory character,  and  which  may  be  assumed 
to  be  already  byperajmic.  The  dose  of  strychnia 
IS  from  ^  to  of  a  grain.  The  British  Pharma- 
copoeia contains  a  liquor  strychnae,  strength  -A-  of 
a  grain  in  10  minims.] 

STUMPS.    P.  G.  Van  Hoorne,  in  1803,  pub- 
lished a  valuable  work  giving  an  account  of  the 
changes  which  occur  in  the  texture  of  stumps  after 
amputation,  and  particularly  in  the  bone.  De  lis, 
qum  inparlihus  viembriprceserlim  osseis  ampuiaiioiie 
vulneratis,  notanda  sunt.  (Lugd.  Bat.  1803,4to.)  In 
the  1 6th  vol.  of  the  Med.  Chir.  Trans.,  Mr.  Lang- 
staff  has  published  many  interesting  remarks  on  the 
healthy  and  morbid  condition  of  stumps.  Accord- 
ing to  his  investigations,  after  the  effusion  and  or- 
ganisation of  lymph  in  the  healing  process,  "  the 
absorbents  remove  such  superfluous  parts  of  the 
muscles  as  are  likely  to  retard  the  progress  of 
cicatrisation  of  the  integuments.  After  this  period, 
the  nutrient  arteries  of  the  periosteal  covering  of 
the  divided  bone,  or  bones,  and  the  medullary 
parts,  deposit  lymph;  a  medium  of  cellular  tissue  is 
produced,  which  unites  to  the  organised  intcgumen- 
tal  surface,  and  these  together  form  a  cushion,  as  a 
protection  to  the  end  of  the  stump."  The  asperities 
occasioned  by  the  division  of  the  bone  are  re- 
moved by  absorption;  a  deposit  of  osseous  matter 
takes  place  round  its  edges,  forming  a  junction 
with  the  new  bony  substance  thrown  out  by  the 
vesselsof  the  medullary  texture;  and  the  absorb- 
ents, if  not  interrupted  by  a  diseased  state  of  the 
stump,  produce  a  regular  rounded  appearance  of 
the  extremity  of  the  bone,  in  which  merely  aper- 
tures are  left  for  the  comnuuiication  of  the  nutrient 
arteries,  veins,  and  nerves  of  the  shaft  of  the  bone 
with  its  coverings.  ' 

"  Should  the  surfaces  of  the  amputated  part  not 
regularly  unite  by  tho  first  intention,  nor,by  the 
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second,  and  there  be  inflammation  afl^ecting  the 
divided  nerves,  then  a  morbid  action  ia  established, 
which  occasions  the  face  of  the  stump  to  ulcerate 
or  mortify;  frequently  causing  a  portion  of  the 
extremity  of  the  bone  to  project,  which  occasionally 
becomes  carious,  and  should  be  taken  off,"  In  other 
instances,  osseous  deposit  takes  place  round  the 
edges  of  the  sawn  bones  in  a  degree  amounting  to 
exostosis;  and  "sometimes  a  spiculum  of  bone 
projects  horizontally,  generally  taking  the  direc- 
tion of  the  artery,  vein,  and  nerves  of  the  limb, 
which  thus  become  implicated  with  the  bony  de- 
posit;  and   sometimes  (adds  Mr.  Langstaff)  I 
have  found  a  large  spiculum  of  bone,  with  a  very 
sharp  point,  taking  an  oblique  direction,  and  con- 
nected  with  a  muscle,  occasioning  morbid  changes 
in  its  fibres,  and  being  a  source  of  great  suffering  to 
the  patient.    In  all  such  stumps,  I  have  invariably 
found  the  nerves  greatly  enlarged  at  their  extremi- 
ties, giving  them  a  ganglionic  appearance,  and  gene- 
rally firmly  adherent  to  the  surface  of  the  stump, 
and  frequently  in  union  with  spicula  of  bone."  On 
cutting  through  these  bulbous  extremities  of  the 
nerves,  Mr.  Langstaff  did  not  notice  any  marks  of 
enlargement  of  their  natural  structure,  'the  thick- 
ening appearing  to  have  been  occasioned  wholly  by 
the  deposition  of  lymph,  the  effect  of  inflamma- 
tion in  the  cellular  tissue  covering  the  neurilemma. 
Mr.  Langstaff  gives  the  particulars  of  numerous 
preparations  and  cases  in  confirmation  of  his  state- 
ments.   In  amputation,  he  prefers  the  flap  opera- 
tion to  the  circular,  cutting  obliquely  through  the 
integuments,  muscles,  vessels,  and  nerves,  and  tak- 
ing especial  care  to  preserve  a  sufficient  quantity 
of  skin  to  cover  the  end  of  the  bone.    He  notices 
the  bad  consequences  of  leaving  too  much  muscle 
in  the  circular  operation,  in  impeding  the  adhesive 
process.    «  If  (says  he),  in  performing  the  flap 
operation,  a  sufficient  quantity  of  skin  be  not  pre- 
served to  cover  the  stump,  and  the  ends  of  the 
nerves  are  likely  to  be  included,  while  cicatrisation 
IS  going  on,  I  should  have  no  hesitation  in  short- 
ening them  by  cutting  off  a  portion  of  each." 

The  frequent  necessity,  however,  for  cutting 
the  large  nerves  twice,  is  considered  by  many  sur- 
geons—in which  number  I  wish  to  be  included— 
as  one  of  the  principal  objections  to  flap  amputa- 
tions, more  especially  of  the  arm.  Thus,  Sir  Charles 
Bell  observes,  "  Of  all  the  conditions  to  which 
man  is  subject,  there  is  no  state  of  suffering  more 
severe  than  that  produced  by  the  engagement  of  a 
nerve  in  a  stump;  and  therefore  I  say,  that  it  is  most 
important  that  the  nerve  should  be  directly  divided 
across,  and  not  obliquely  torn  out.   You  cannot  se- 
cure this  effect,  unless  you  make  a  free  and  decided 
division  of  the  muscles.  When  you  pic^rce  the  limb 
with  a  great  catling  knife,  and  put  it  close  on  the 
bone,  and  draw  it  out  obliquely,  to  make  the  flap 
you  cut  the  nerve  longer  than  the  other  parts.  The 
nerve  is  firm,  but  very  elastic;  it  is  not  so  easily  cut 
through  as  muscles.    Being  elastic,  it  goes  before 
the  edge  of  the  knife;  and,  if  you  look  carefully 
to  an  amputation  performed  in  this  way,  you  will 
find  that  the  nerve  hangs  out,  that  it  becomes  neces- 
sary  to  draw  it  out,  and  cut  it  again.  What  do  you 
say  to  cutting  the  nerve  a  second  time,  by  way  nf 
proof  that  this  operation  isattendod  with  less  pain?" 
(See  Loml.  Med.  Vaz.  vol.  xv.  p.  95.)   In  post  mor- 
tem examinations,  Molinelli  and  Morgngni  hmg 
ago  found  the  ends  of  nerves,  which  had  been 
cut  tbrougli,  enlarged.    Lower  and  Arncmana 
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noticed  the  same  occurrence  in  iinimals,  and 
Proschaska  gave  an  instructive  description  of  such 
a  case. 

In  Van  Hoorne's  work  are  excellent  engravings 
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toaethcr  hy  adhesive  straps. 


of  this  condition  of  the  nerves,  as  well  as  of  the  os- 
seous deposition  at  the  end  of  the  bones  of  stumps, 
and  of  necroses  in  various  degrees  and  stages. 
In  Froriep's  Chir.  Kupferta/eln,  pi.  113,  the  same 
things  are  represented,  accompanied  by  an  account 
of  two  preparations  of  stumps,  preserved  m  the 
Museum  of  the  University  of  Bonn  by  Professor 
Mayer,  the  particulars  of  which  merit  the  attention 
of  all  who  are  investigating  the  present^  subject. 
Cruveilhier  has  published  a  representation  of  a 
shoulder-stump,  after  an  amputation,  performed 
many  years  previously  by  Larrey.  The  changes 
in  tLe  muscles,  and  ends  of  the  vessels,  are  care- 
fully drawn  and  explained,  as  well  as  the  ganglionic 
enlargement  of  the  nerves.  {Anat,  FathoL  t.  i. 
livr.  vi.  pi.  5.— Paris,  1829,  35  Fol.) 

When  the  severe  neuralgic  aifection  of  a  stump, 
sometimes  attended  with  convulsive  twitches,  is  de- 
pendent upon  the  bulbous  enlargement  of  the  end 
of  a  nerve,  it  may  sometimes  be  cured  by  the  repeti- 
tion of  amputation,  or  even  by  the  mere  excision  of 
the  extremity  of  the  nerve.  The  latter  operation,  I 
think,  with  Mr.  Mayo,  is  to  be  preferred  if  the  symp- 
toms are  clearly  attributable  to  an  affection  of  one 
nerve.    {Human  Patliology,  p.  139.)    In  support 
of  this  advice,  Mr.  Mayo  gives  an  interesting  ex- 
ample of  the  success  of  the  practice.    He  likewise 
adds  the  particulars  of  a  case,  in  which  the  source 
of  the  painful  aifection  of  the  stump  was  not  con- 
lined  to  the  cut  extremity  of  the  nerve.  A  second 
amputation  had  been  performed.   "  On  examining 
the  amputated  part,  the  sciatic  nerve  and  the 
saphenous  nerve  were  found  to  terminate  in  large 
callous  bulbs.    In  the  second  operation,  care  was 
taken  to  draw  out  and  remove  a  considerable  por- 
tion of  the  sciatic  nerve,  which  retracting  lay  well 
covered  among  the  muscles.    Nevertheless,  when 
the  stump  had  nearly  healed,  the  old  pain  again 
commenced  ;"  but  was  more  circumscribed.  Mr. 
Mayo  now  cut  down  to  the  sciatic  nerve,  where 
covered  by  the  lower  fibres  of  the  glutseus  max- 
imus,  and  divided  it.    A  portion  of  it  was  then  re- 
moved.   The  benefit  was  only  temporary.  Mr. 
Mayo  suspects  that  amputation  at  the  hip  might 
cure  this  patient,  though  loth  to  recommend  this 
formidable  proceeding;  and  refers  to  a  case,  in 
which  a  neuralgia,  which  had  followed  an  ampu- 
tation above  the  wrist,  had  returned  after  a  second 
amputation,  but  been  permanently  cured  by  am- 
putation of  the  shoulder.    Sometimes  the  relief, 
afforded  by  excision  of  the  bulb  of  the  nerve,  is  not 
complete,  as  we  find  exemplified  in  the  case  under 
Mr.  Palmer,  who  removed  from  a  stump  a  portion 
of  the  fibular  nerve.    "  The  stump  is  still  occa- 
•ionally  agitated  by  slight  spasms,  and  the  nerve, 
for  above  two  inches  above  the  cicatrix  (as  may 
be  perceived  by  feeling  through  the  integuments), 
is  still  enlarged  and  very  sensitive.  Unquestion- 
ably the  relief  afforded  has  been  immense;  but  I 
now  regret,  that  I  did  not  in  the  first  place  remove 
a  greater  length  of  the  nerve,  so  as  completely  to 
obviate  the  possibility  of  its  being  again  involved 
in  the  new  cicatrix."  {Palmer,  in  Lorul.  Med.  Gaz. 
vol.  xvii.  p.  220.) 

When  the  soft  parts  are  deficient,  and  the  bone 
prominent  on  the  face  of  the  stump,  _  forcible  at- 
tempts are  often  made  to  bring  the  integuments 
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(as  Mr.  James  correctly  obser\'es)  commonly  fail, 
and  are  indeed  mischievous;  for,  if  the  straps  are 
brought  over  the  surface  of  the  bone,  then  they 
bind  down  this  thin  and  irritable  covering  upon  a 
broad  surface,  which  is  sure  to  indispose  them  to 
unite;  and,  if  applied  at  the  sides,  although  they 
may  bring  the  edges  together,  yet  they  will  force 
the  soft  parts  still  more  back  than  the  bone.  The 
only  remedy  for  such  stumps,  according  to  Mr. 
James,  is  to  be  found  in  the  skilful  application  of 
a  bandage,  and  a  proper  position ;  and  these  failing, 
in  sawing  off  the  bone  higher  up.  (See  Provincial 
Med.  and  Surgical  Trans,  vol.  iii.  p.  228.) 

Mr.  Benjamin  Phillips  has  written  some  good 
remarks  on  inflammation  of  the  medullary  mem- 
brane succeeding  to  amputation;  one  of  the  most 
serious,  and,  as  it  appears  to  this  gentleman,  not 
the  least  frequent  of  the  accidents,  which  follow 
this  operation.   It  is  from  this  cause  that  necrosis 
of  the  whole  thickness  of  the  sawn  bone  mostly 
arises.    The  several  stages  of  the  case  are  well 
described  by  Mr.  Phillips,  as  that  of  simple  con- 
gestion of  the  medullary  membrane ;  another, 
leading  to  osseous  deposit;  a  third,  attended  with 
the  formation  of  pus;  and  a  fourth,  with  gangrene 
of  the  texture  in  question.    Mr.  Phillips  ascribes 
the  disorder  to  the  violence  inflicted  upon  it  by 
the  saw.    An  anxiety,  he  observes,  is  felt  to  pre- 
vent such  action  of  the  saw  upon  the  periosteum; 
"  but  the  action  of  the  instrument  upon  this  mem- 
brane would  notbring  about  those  formidable  conse- 
quences, with  which  such  injuries  to  the  medullary 
membrane  are  pregnant."    He  notices  the  custom, 
followed  in  many  parts  of  the  continent,  of  apply- 
ing a  very  tight  bandage  round  the  stump,  for  the 
purpose  of  preventing  the  retraction  of  the  muscles. 
This  system,  he  states,  exists  at  La  Charitd  in 
Paris,  where  the  proportion  of  unfortunate  termi- 
nations in  cases  of  amputation  is  very  great.  Dr. 
Carswell  thinks  it  probable,  thatr  the  tight  band- 
ages there  used,  produce  congestion,  and  a  tendency 
to  inflammation  of  the  medullary  texture  of  the 
sawn  bones.  {B.  Phillips,  in  Lojid.  Med.  Gaz.  vol. 
xiii.  p.  189,  &c.) 

When  the  end  of  the  femur,  tibia,  or  other  bone 
of  a  stump,  is  affected  with  necrosis  of  its  whole 
thickness,  and  this  for  some  extent,  the  excision 
and  removal  of  the  sequestrum  is  the  most 
expeditious  means  of  cure.  [Further  informa- 
tion on  this  subject  will  be  found  in  art.  Amputa- 
tion.] , 

STYE.  A  little  inflammatory  tumor  on  the 
eA-elid.    (See  Hordeolum.) 

SUBCUTANEOUS  INJECTION.  —  Local 
Naivolic  Injection  of  Wood.  The  Subdermal 
Method.  The  Hypodermic  Method  of  Treatment 
[Hunter).— It  is  but  a  few  years  since  injections 
into  and  beneath  the  skin  were  employed  with  an 
object  very  difi'erent  from  that  for  which  they  have 
now  come  into  extensive  use.  Formerly  they  were 
only  employed  to  produce  local  irritation  and  co- 
agulation of  tissues  beneath  the  skm— to  inflame 
perhaps  a  serous  membrane,  to  obliterate  veins, 
and  coagulate  blood  in  njevi  and  aneurismal  tumors 
—in  a  word,  these  injections  were  simply  used  for 
their  local  eff'ects.  •  .  j  . 

In  1843,  Dr.  Wood,  of  Edinburgh,  pointed  out 
another  local  use  for  the  syringes  then  employed 
for  injecting  caustics  into  nnevi,  namely,  a  new 
method  of  treating  neuralgia  by  theldircct  applioa- 
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lion  of  opiates  to  the  painful  part,"  *  and  in  ]  844 
the  same  idea  seems  independently  to  have  been 
originated  by  Mr.  Rynd,  of  Dublin,  for  the  treat- 
ment of  sciatica  and  neuralgia.  The  virtue  of  the 
treatment  was  considered  by  both  Rynd  and 
Wood  to  be  due  to  the  injection  being  localised  to 
the  painful  part.  Wood  especially  mentioned  that 
the  anodyne  should  not  only  be  put  into  the  neural- 
gic part,  but,  in  his  opinion,  to  be  really  efficacious, 
"into  the  spot  where  you  find  you  can  awaken  the 
pain  upon  pressure."  {Brii.  Med.  Journ.,  August 
28,  1858.)  Localisation  of  the  injection  being  thus 
deemed  so  necessary  for  benefit  to  accrue,  the  em- 
ployment of  this  method  was  limited  for  many  years 
to  the  treatment  of  but  few  forms  of  pain.  In 
1858,  however,  I  made  a  number  of  comparative  ob- 
servations concerning  the  action  of  the  anodyne  in- 
jected locally  and  remote  from  the  seat  of  pain. 
These  observations  were  vvitnessed  by  many  inte- 
rested in  this  "  new  therapeutical  method,"  and 
the  experiments  were  performed  in  the  wards  of 
St.  George's  Hospital.  My  chief  results  are  thus 
condensed  by  Dr.  Brown-Sequard  in  the  Lancet  of 
March  10,  1866.  "  To  him  (Mr.  Hunter)  more 
than  to  any  other  investigator  we  owe  the  solid 
grounding,  if  not  a  complete  demonstration,  of  these 
three  propositions.  1.  That  equal  effects  follow 
distant  and  local  injections  in  neuralgic  cases,  2. 
That  by  distant  injections  (in  various  places)  the 
ill  effects  of  repeated  local  injections  are  avoided. 
3.  That  diseases  can  be  treated  by  this  plan  which 
are  neither  local  nor  neuralgic."  {Lancet,  March 
10,  1866.)  I  exemplified  this  last  conclusion  by 
treating  delirium  tremens,  acute  mania,  melan- 

•cholia,  chorea,  lockjaw,  &c.,  by  injections  into  the 
cellular  tissue  of  the  body,  and  I  employed  the 
terra  hypodermic  method  of  treatment — which  has 

since  been  adopted  by  most  foreign  countries — to 

signify  the  site  of  the  injection. 

What,  it  may  be  asked,  are  the  advantages  of 

this  treatment?    They  are  many,  and  they  vary 

according  to  the  nature  of  the  case  for  which  the 

treatment  may  be  advisable. 

One  chief  advantage  is  rapidity  of  action.  By 

no  other  plan  can  a  soluble  drug  be  made  to 

influence  the  system  more  rapidly  (unless  it  is 

injection  into  the  veins,  which  is  an  operation 

fraught  with  danger)  than  when  injected  into 

the  cellular  tissue  of  the  body,    nor  can  it  be 

denied  that  patients  have  often  been  brought 

under  the  full  influence  of  a  remedy  thus  adminis- 
tered long  before  any  decided  effect  would  have 

been  produced  by  a  stomachic  dose.    Pain  may 

thus  be  perfectly  relieved  in  a  few  minutes,  the  ex- 
citement of  delirium  tremens  arrested,  and  sleep 

even  in  this  intractable  complaint  be  sometimes 

produced  in  ten  or  fifteen  minutes.  In  one  patient 

■who  with  puerperal  mania  had  not  closed  her  eyes 

in  real  sleep  for  a  fortnight,  sleep  was  thus  brought 

about  by  a  quarter  of  a  grain  of  morphine  in  eight 

minutes.    The  patient  began  from  that  moment  to 

improve.   {Case  in  Queen  C'/iarlotte''s  Hospital.) 
2.  Certainty  of  action  is  another  advantage. 

The  drug  thus  fairly  introduced  into  the  cellular 

tissue  of  the  body  becomes  absorbed  into  the  gene- 
ral circulation,  and  the  pure  effects  of  the  absorbed 

drug  follow.  By  the  stomach  there  is  no  certainty. 


*  Dr.  A.  Wood,  Edin,  Med,  and  Siirt;.  Journal, 
1855. 
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The  medicine  miiy  bo  unabsorbed,  it  may  be  vo- 
mited, it  may  be  partly  absorbed, and  partly  perhaps 
follow  the  egesta  through  the  alimentary  canal. 

3.  The  medicine  is  not  chemically  acted  on  by 
the  gastric  juice;  it  is  not  submitted  to  digestion 
as  it  is  when  given  by  the  stomach. 

4.  This  plan  can  be  used  when  the  stomach  is 
too  irritable  to  retain  any  medicine,  or  food. 

5.  It  can  also  be  used  when  patients  refuse  to 
swallow,  as  in  delirium  tremens. 

6.  And  when  medicines  disagree,  and  cause 
headache,  sickness,  &c.,  by  the  mouth,  they  will 
sometimes  not  do  so  given  by  the  skin. 

7.  A  small  hypodermic  dose  is  often  equivalent 
to  a  much  larger  one  by  the  stomach.  This  is  the 
case  with  strychnia. 

8.  Larger  doses  of  a  remedy  can  be  with  safety 
given  hypodermically  than  by  the  mouth,  because 
by  the  latter  plan  we  know  not  when  or  whether 
the  whole  amount  given  is  absorbed. 

The  class  of  cases  for  which  this  plan  of  treat- 
ment is  most  valuable  are  those  especially  of  func- 
tional derangements  of  the  nervous  system,  and 
may  be  thus  generally  arranged  : — 

I.  Those  of  the  cerebral  nervou<  system,  where 
insomnia  is  the  chief  evil  to  be  combatted,  in  such 
diseases  as  delirium  tremens,  mania,  hysteria,  me- 
lancholia, &c.,  these  and  other  cerebral  derange- 
ments may  often  be  at  once  checked  by  a  few  in- 
jections of  some  anodyne  drug.    The  dose  much 
depends  upon  the  amount  of  insomnia,  or  excite- 
ment, or  irritation,  or  depression  existing,  and  also 
its  duration.    Morphine,  codeine,  and  narceine 
will  be  found  to  act,  not  only  as  hypnotics,  but 
even  as  nerve  tonics  in  these  cases.  Morphine 
may  be  injected  in  quarter-grain  doses  for  a  mild 
case  of  insomnia,  whilst  as  much  as  one  grain  may 
be  injected  in  urgent  cases  of  delirium  tremens. 
The  stomach  is  usually  in  a  most  vitiated  state  in 
delirium  and  mania-a-potu,  and  often  quite  refuses 
to  absorb  and  digest  either  medicine  or  food,  and, 
as  opiates  do  when  given  by  the  mouth,  constantly 
derange  the  digestion  and  diminish  tlie  appetite. 
We  gain  by  the  cellular  absorption  a  double  ad- 
vantage:  we  rapidly  produce  the  desired  effect 
upon  the  brain,  and  do  not  interfeie  with  the 
stomach  or  the  rest  of  the  alimentary  canal.  lu 
these  complaints,  melancholia  and  others,  morphine 
hypodermically  given  does  not  produce  the  sub- 
sequent general  depression  of  the  nervous  system 
which  is  so  often  manifested  after  it  has  been  taken 
by  the  mouth.    In  delirium  tremens  and  similar 
cases  much  time — often  days — can  be  saved  of 
sleeplessness  and  of  ea/taustion,  and  life  is  often 
thus  preserved. 

II.  For  affections  of  the  spinal  nervous  system  it 
is  impossible  to  do  more  than  just  indicate  the 
class  of  cases  which  may  and  have  received  relief 
and  been  cured  by  this  plan.  Painful  affections 
of  particular  nerves,  whether  .superficial  or  deep, 
of  neuralgia,  of  sciatica,  of  colic,  &c.,  are  but  in- 


stances. The  pain  of  inflammation,  as  of  perito- 
nitis, may  often  be  checked  at  once  by  a  full  sub- 
cutaneous dose  of  morphine;  for,  as  shown  by  my 
experiments,  the  action  of  this  drug  is  not  local- 
ised to  the  part  into  which  it  is  injected,  nor,  as 
Mr.  Moore,  of  the  Middlesex  Hospital,  has  con- 
firmed, "is  the  action  chiefly  local,  but  general." 
For  this  reason  the  injection  is  equally  available 
in  cases  of  spasm,  whether  local,  as  in  retention  of 
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urine,  or  general,  as  in  tetanus;  and  in  thia  last 
■and  serious  malady  very  happy  results  have  al- 
ready been  obtained.      (MM.  Vella,  Briquet, 
Courty,  CI.  Bernard,  Spencer  Wells,  &c.) 

In  obstinate  vomiting  the  hypodermic  injections 
of  morphia  will  sometimes  act  almost  instantly 
in  arresting  the  spasmodic  contractions  and  irrita- 
bility of  the  stomach.  Three  cases  of  this  kind 
have  come  under  my  care  due  to  pregnancy  ;  they 
had  all  resisted  for  months  the  usual  remedies,  as 
well  as  morphine  given  by  the  stomach. 

The  passage  of  renal  calculi,  of  gall  stones,cases 
of  severe  colic,  spasmodic  strictures,  even  of  in- 
tussusception, are  all  well-marked  instances  of 
either  intense  spasm  and  of  pain,  which  may  be 
and  has  been  instantly  relieved  by  this  rapid  mode 
of  influencing  the  system  at  large. 

Much  more  may  yet  be  done  than  has  been 
done  in  cholera  by  this  mode  of  treatment,  and 
even  in  hydrophobia. 

That  there  are  various  objections  to  the  use  of 
opiates  in  cholera  when  given  by  the  mouth  there 
can  be  no  doubt,  the  chief  of  these  being,  perhaps, 
the  uncertainty  of  the  stomach  retaining  it,  and, 
supposing  it  did,  the  probability  of  its  effect  being 
bad  upon  the  liver  and  the  digestive  surface  of 
the  alimentary  canal,  which  ought  not  to  be  in- 
terfered with  in  their  attempts  to  eliminate  the 
choleraic  secretion,  and  which  are  much  better 
without  than  with  the  topical  influence  of  an 
opiate,  if  nourishment  is  to  be  absorbed. 

But  nearly  all  the  other  phenomena,  the  urgent 
symptoms  of  cholera,  are  benefited  by  opium 
when  injected.  At  the  temporary  Wapping 
Cholera  Hospital,  and  at  St.  George's  Hospital, 
the  marked  beneficial  effects  of  the  injection  were 
manifest  with  each  injection.  The  cramps  subside, 
the  pains  diminish,  the  frequency  ofthe  evacuations 
and  of  the  vomiting  becomes  less,  exhaustion  of  the 
nervous  system  is  obviated,  and  the  tendency  to  a 
healthy  state  in  every  way  strengthened.  In  St. 
George's,  during  the  last  epidemic,  the  only  case  of 
the  three  admitted  that  recovered  was  thus  treated 
with  the  puncture  several  times  a  day. 

Of  the  other  applications  of  this  treatment  it  is 
impossible  to  enter  into,  partly  because  the  plan  is 
constantly  being  used  with  some  new  object  in 
view.  It  is  right,  however,  'to  allude  to  the  treat- 
ment of  fevers  and  of  ague  by  the  injection  of 
quinine.  This  has  been  extensively  had  recourse 
to  by  Drs.  Desvigne,  McCraith  of  Smyrna,  Moore 
of  Bombay,  Saemann,  Pihan  Dufeillay,  Dodeuil, 
&c.,  and,  as  a  general  result,  these  authors  find 
the  same  advantages  to  attend  this  mode  of  em- 
ploying quinine  as  I  had  shown  to  follow  the 
morphia  injection,  and  they  consider  a  great  saving 
of  the  amount  of  quinine  is  thus  gained.  Sca- 
renzio  has  just  recently  proposed  and  carried  out 
the  injection  of  mercury  in  syphilis,  upon  the  same 
principle  of  being  thus  able  to  eradicate  the  dis- 
ease with  a  far  smaller  amount  of  that  drug. 


THE   AGENTS  TO   EMPLOY   FOR  HYPODERMIC 
INJECTION. 

So  long  as  these  injections  were  presumed  to 
act  simply  by  their  local  introduction,  anodynes 
were  alone  employed.  Nepenthe  was  chiefly  used 
in  Scotland  ;  morphia  dissolved  in  creosote  (!)  in 
Ireland;  but,  as  the  action  of  the  method  is  now 
proved  to  be  generally  upon  the  system,  tonics, 
stimulant?,  and  other  medicines  besides  anodynes 


are  constantly  thus  administered.    Thus  quinine 
is  found  quite  effectual  in  far  smaller  hypodermic 
than  stomachic  doses  (Moore).    Syphilis  has  thus 
been  treated  by  Scarenzio,  &c.    As  a  rule,  the 
solutions  of  the  alkaloids  should  be  employed — 
not  the  tinctures,  as  they  inflame  and  irritate  the 
cellular  tissue.    The  alkaloids  and  other  prepara- 
tions which  are  now  coming  into  regidar  use  by 
this  plan  are  morphine,  atropine,  strychnine,  co- 
deine, narceine,  nicotine,  hydrocyanic  acid,  aconi- 
lina,  woorali,  curarina,  coneine,  veratrine,  digita- 
line,  caffeine,  calabar  bean  or  eserine,  daturine, 
&c.;  also  various  agents  like  acetic  acid,  to  act 
upon  cancerous  and  other  growths  (Broadbent), 
&c.    The  hypodermic  effect  of  atropine  deserves 
a  short  notice  here.    I  first  employed  it  in  1859 
{Medical  Times  ami  Gazette,  1059),  and  have 
found  it  to  be  a  medium  of  extraordinary  power 
in  a  large  class  of  affections,  both  neuralgic  and 
spasmodic.     Although  more  rapid  in  its  action 
when  injected  than  when  given  by  the  mouth, 
it  produces  less  powerful  signs  of  irritation — it 
does  not  cause  retention  to  the  same  extent  as 
when  given  by  the  mouth.    Two  or  three  atropine 
punctures  will  often  cure  a  sciatica  which  had  for 
months  defied  the  internal  administration  of  bella- 
donna, quinine,  &c.    By  this  mode  of  giving  bella- 
donna, its  permanent  tonic  effects  are  more  pro- 
nounced, and  the  unpleasant  effects  on  the  digestive 
canal  go  off  much  sooner.    The  dose  should  vary 
fur  the  adult  for  neuralgia  from  the  one-hundredth 
of  a  grain  up  to  the  one-twentieth,  and  for  epilepsy 
up  to  the  one-tenth.    The  thirtieth  of  a  grain  is 
often  a  most  efficient  dose.    It  may  also  be  well 
combined  with  morphia  in  the  proportion  of  one- 
eightieth  to  an  eighth,  or  the  sixtieth  to  a  sixth  of 
a  grain  with  advantage,  each  modifj'ing  the  exces- 
sive symptoms  of  the  other. 

Strychnia  is  one  of  the  most  valuable  hypodermic 
tonics  we  possess,  the  more  especially  in  affections 
of  the  nerves,  in  certain  reflex  paralytic  affections 
or  in  chronic  paralysis,  after  all  activity  about  the 
clot  has  subsided  in  the  nerve  centre. 

The  chief  advantages  to  be  derived  from  the 
hypodermic  use  of  strychnia  are — 

Ist.  As  a  therapeutic  test,  for  three  or  four  in- 
jections will  almost  always  show  if  strychnia  has 
any  power  or  not  over  that  particular  palsy.  If 
they  have  no  effect  it  is  almost  useless  to  continue 
their  employment. 

2nd,  II  is  economical,  both  as  regards  amount  of 
(a)  alkilo'id  to  be  used,  and  (6)  time  required /hr  it 
to  affect  the  system, 

(a)  There  is  a  great  saving  of  the  amount  of 
strychnia  required  by  this  means  over  the  stomachic 
employment  of  the  same  drug.  The  saving  may 
be  put  at  five-sixths  of  the  amount  which  would 
be  given  by  the  mouth.  For,  so  far  as  my  obser- 
vation goes,  the  one-thirtieth  of  a  grain,  injected 
every  other  day  for  thirty  times,  will  consume  just 
one  grain  of  strychnia  in  sixty  daj's  :  now,  if  tlie 
somewhat  ordinary  dose  of  one-twentieth  of  a 
grain  is  given  twice  a  day — and  some  physicians 
order  the  one-sixteenth  and  even  the  one-tweltth 
of  a  grain  for  a  dose,  it  is  evident  that,  in  the 
sixty  days,  as  much  as  six  grains  of  strychnia  are 
taken  into  the  stomach.  But,  in  cases  of  paralysis, 
where  its  continuance  seems  necessary,  I  do  not, 
as  a  rule,  inject  the  strychnia  more  often  than 
twice  a  week,  so  that  the  saving  is  nine  rather 
than  six  times  less  than  the  amount  which  expc- 
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rience  shows  us  has  to  be  given  by  the  mouth  for 
.1  reasonable  amount  of  benefit  to  ensue. 

Cautions. — Simple  as  this  little  operation  is,  it 
may  be  most  disastrous  In  its  results  if  performed 
in  inappropriate  cases,  or  carelessly  as  to  the 
amount  injected.  The  fluids  to  bo  injected  must 
be  concentrated,  and  a  miscalculation  of  two  or 
three  minims  may,  therefore,  be  productive  of 
most  serious  results.  It  is  impossible  to  be 
thoroughly  accurate  unless  a  syringe  is  employed 
which  works  by  a  screw  piston,  each  turn  of  which 
should  be  equivalent  to  a  known  quantity  of  the 
alkaloid  In  use.  Thus  each  half-turn  of  the  sy- 
ringe I  use,  known  as  the  "Hypodermic"  or 
"  Hunter's  Syringe,'  introduces  one-eighth  of  a 
grain  of  morphine  beneath  the  skin,  or  one-ninetieth 
of  a  grain  of  atropine.  No  fluid  with  irritating 
properties  should  be  injected;  no  tinctures  (unless 
evaporated);  no  resinous  substances,  such  as  can- 
nabis indica,  colcynthidine,  croton  oil,  creosote, 
chloroform,  &c.  These  have  been  tried,  and  local 
intlaramation  and  abscesses  resulted.  Solutions  of 
the  alkaloids  should'  be  as  neutral  as  possible. 
The  quinine  injection  has  in  the  hands  of  many 
produced  absces>es,  and  even  worse  results,  such 
as  extensive  sloughing  of  the  part,  as  happened 
with  some  fever  cases  in  Italj',  and  lockjaw  in  one 
or  two  cases  was  in  America  attributed  to  it. 

I  believe  the  sulphate  or  nitrate  of  strychnia 
■was  used  in  those  cases.  All  irritation  may,  in 
my  opinion,  be  avoided  by  using  a  basic  salt  of 
strychnia,  the  bibasic,  the  hypophosphate,  or  the 
oleate,  which  preparations  have  been  made  for  me 
by  Messrs.  Bullock  and  Reynolds.  Very  often 
the  mischief  has  doubtless  been  due  to  either  force 
employed  in  the  injection,  or  the  clumsiness  of 
the  syringe.  The  most  simple  fluid  may,  when  in- 
jected without  manipulative  dexterity,  cause  a 
local  induration  or  gathering,  but  I  have  never 
myself  seen  diffuse  abscess  of  the  cellular  tissue 
produced  in  the  human  being.  Dr.  Ruppaner, 
late  of  Boston  (now  of  New  York),  has  lately 
proposed  and  has  injected  many  cases  of  sciatica 
with  irritants  to  cause  deep  abscesses  to  relieve 
chronic  pains;  he  uses  strong  solutions  of  common 
salt  or  nitrate  of  silver.  In  doing  the  operation,  the 
syringe  should  be  introduced  with  a  sharp  quick 
movement  whilst  the  skin  is  made  tense;  but  the 
piston  should  be  turned  slowly.  All  fluids  should 
have  such  a  strength  that  five  minims  should  con- 
tain or  exceed  the  medium  dose.  Injections  of 
morphine  should  not  be  made  too  frequently  in  the 
day.  Six  hours,  even  in  severe  neuralgic  cases, 
should  intervene  between  the  repetitions.  The 
only  fears  of  general  ill  effects  from  narcotic  in- 
jections are  vomiting  and  super-narcotism;  regula- 
tion of  the  dose  usually  avoids  these  evils.  Locally,  a 
minute  vein  may  at  times  be  injured,  or  an  abscess 
or  hard  condensation  of  the  cellular  tissue  caused. 
Careful  observation  avoids  tho  first,  and  careful 
preparation  of  the  fluid  the  second.  The  same 
spot  should  never  be  twice  punctured.  I  have 
never  seen  general  or  diffuse  inflammation  of  the 
cellular  tissue  from  the  injection  of  any  agent, 
although  I  have  performed  the  operation  many 
thousand  times,  and  in  one  patient,  with  morphia 
over  1200  times. 

It  should  here  be  mentioned  that  the  views  put 
forth  by  the  author  in  this  article  have  been  much 
criticised  and  differed  from  from  the  time  they 
were  first  promulgated.    Uehicr  and  others  in 
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1860,  taking  the  original  view  of  Wood;  but  Scan- 
zoni,  Moore,  Brown-Sequard,  and  hosts  of  other 
observers,  have  now  entirely  coincided  with  me 
as  to  the  general  action  of  these  injections.  Dr. 
Anstie,  who  has  written  latest  upon  this  subject 
confirms  the  author's  views  in  a  most  comprehen- 
sive paper.  Perhaps,  chief  stress  should  be  laid  upon 
the  labours  of  the  Hypodermic  Committee,  ten  in 
number,  who,  after  about  two  years'  investigation, 
have  come  to  identical  views  as  to  the  physiology 
and  therapeutics  with  thoseadvanced  by  the  author 
of  this  paper  in  18.59.  Charles  Hunter. 
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SULPHURIC  ACID.  The  strong  sulphu- 
ric acid  is  used  as  a  means  of  extricating  from  the 
nitrate  of  potash,  or  chloride  of  sodium,  certain  gases 
for  the  purpose  of  purifying  the  air  of  sick  rooms, 
or  infected  places.  A  few  practitioners  have  also 
sometimes  employed  it,  blended  with  sixteen  times 
Its  weight  of  lard,  as  a  local  application  for  the 
cure  of  scabies.  One  drachm  of  it,  mixed  with  au 
ounce  of  lard,  is  sometimes  rubbed  upon  diseased 
joints,  and  with  considerable  effect,  when  the  right 
cases  are  selected.  (See  Joints.)  As  a  caustic, 
this  acid  is  not  generally  eligible,  because  it  is 
difficult  to  limit  its  operation  exactly  to  the  parts 
which  are  intended  to  be  destroyed.  A  few  years 
ago,  a  proposal  was  made  to  apply  it  along  the 
outside  of  the  eyelid,  in  cases  of  trichiasis,  so  as 
to  produce  a  slough  and  subsequent  ulcer,  the 
cicatrisation  of  vvhich  would  draw  out  the  inverted 
tarsus.  In  this  way,  an  instantaneous  amend- 
ment in  the  position  of  the  eyelid  is  sometimes 
produced.  I  have  seen  cases,  in  which  the  experi- 
ment was  tried;  but,  whether  it  was  owing  to  the 
acid  not  having  been  sufficiently  applied,  or  other 
causes,  the  method  did  not  answer  so  well  as  the 
usual  plan  of  removing  a  part  of  the  integuments 
with  a  cutting  instrument.  Sulphuric  acid  has 
also  been  employed  in  the  cure  of  ectropium. 

Diluted  sulphuric  acid  is  frequently  employed 
as  an  ingredient  in  gargles.  It  is  also  commonly 
exhibited  with  the  view  of  checking  passive  haj- 
morrhages,  and  profuse  nocturnal  sweats  in  hectic 
fever.    The  dose  is  from  ten  to  thirty  drops. 

In  cases  of  poison  by  sulphuric  acid,  the  most 
successful  treatment  consists  in  making  the  patient 
drink  large  quantities  of  water,  in  which  calcined 
magnesia  is  suspended.  Should  this  hist  medicine 
however,  nut  be  at  hand,  snap,  blended  with 
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■water,  is  the  best  substitute.  "While  these  remedies 
are  preparing,  copious  draughts  of  some  mucila- 
ginous beverage,  milk,  or  even  of  common  water, 
should  be  administered  without  delay  ;  for  the 
practitioner  should  ever  be  mindful,  that  so  rapidly 
does  sulphuric  acid  operate  upon  the  texture  of 
the  parts  with  which  it  comes  into  contact,  that 
all  chance  of  saving  the  patient  must  depend  upon 
the  quickness  with  which  the  means  to  counteract 
this  poison  are  applied.  (Orfila,  Traite.  des  Poi- 
sons, ^c,  vol.  i.  p.  434,  ed.  2.) 

SUPPRESSION  OF  URINE.  A  stoppage  of 
the  secretionof  urine.  (See  Urine,  Retention  op.) 

SUPPURATION.  A  process  by  which  a  pe- 
culiar fluid,  termed  pus,  is  formed  in  the  substance, 
or  on  the  surface,  of  parts  of  the  body. 

When  purulent  matter  accumulates  in  the  part 
affected,  whether  in  a  natural  cavity  or  in  the  sub- 
stance of  an  organ,  there  is  said  to  be  an  abscess, 
■which  is  distinguished  into  several  kinds — acute, 
chronio,  scrofulous,  ^c.    (See  Abscess.) 


period,  without  any  perceptible  disturbance  of  the 
constitution. 

The  constitutional  symptoms,  which  attend  the 
formation  of  pus  in  the  progress  of  chronic  sup- 
purations, are  generally  comprehended  under  the 
name  of  hectic  fever.    (See  Abscess  ;  Feveks.) 

[The  signs  .ind  symptoms  by  which  the  exist- 
ence of  suppuration  may  be  known,  are  of  three 
kinds  :  1st,  the  touch,  or  other  physical  signs  ; 
2ndly,  by  inference  from  certain  symptoms;  3rdly, 
by  inference  from  certain  interferences  with  the 
functions  of  organs.  The  touch,  the  education  of 
which  into  a  iactus  eruditus  is  a  prime  point  in 
surgical  education,  detects  in  the  seat  of  inflam- 
matory pain  an  unusual  fulness,  owing  to  the  pre- 
sence of  fluid.    If  this  fluid  be  confined  in  a 


Symptoms  op  Suppuration. 

When  matter  is  fully  formed  there  is  a  change, 
or  even  a  remission  of  some  of  the  symptoms. 
The  throbbing  pain,  which  was  experienced  so 
severely  on  the  approach  of  suppuration,  from 
acute  phlegmonous  inflammation,  now  subsides, 
and  the  patient  complains  of  a  more  dull,  con- 
stant, and  heavy  pain  in  the  part.  A  conical  emi- 
nence, or  pointing,  as  it  is  termed,  mostly  takes 
place  at  some  part  of  the  tumor,  generally  near 
its  middle.  In  this  situation,  a  whitish  or  yellow- 
ish appearance  is  observable,  instead  of  a  deep  red, 
which  was  previously  apparent  ;  and  a  fluctuation 
under  it  may  be  discovered,  on  a  careful  examina- 
tion with  the  fingers.  Sometimes,  indeed,  when  an 
abscess  is  thickly  covered  with  muscles  and  other 
parts,  the  fluctuation  cannot  be  easily  distinguished, 
though, from  other  concurring  circumstances,  hardly 
a  doubt  can  be  entertained  of  there  being  even  a 
very  considerable  collection  of  matter.  An  oedema- 
tous  swelling,  over  the  situation  of  deeply  situated 
abscesses,  is  a  symptom  which  sometimes  throws 
light  on  cases  of  this  description. 

Skill  in  detecting  the  existence  of  deep  abscesses 
is  a  circumstance  of  the  highest  importance  in 
practice,  and  one,  which  greatly  contributes  to 
the  practitioner's  reputation.  In  no  part  of  sur- 
gery is  experience  of  greater  use  to  him  than  in 
the  present  ;  and  however  simple  this  part  of  his 
duty  may  appear,  yet  nothing,  it  is  certain,  more 
readily  distinguishes  a  man  of  observation  and 
extensive  practice,  than  his  being  able  easily  to 
detect  collections  of  deep-seated  matter.  On  the 
contrary,  nothing  so  materially  injures  the  cha- 
racter and  professional  credit  of  a  surgeon,  as  his 
having  in  such  cases  given  an  inaccurate  prognosis; 
for  their  nature  is  at  last  clearly  demonstrated  to 
all  concerned. 

When  matter  is  formed  upon  the  natural  sur- 
faces of  the  body  which  are  connected  with  vital 
organs,  much  irritation  and  disturbance  take 
place;  but,  when  matter  is  produced  upon  the 
surface  of  a  wound,  or  upon  parts  of  little  vital 
importance,  then  its  formation  is  often  unpreceded 
by  irritative  fever.  (See  Sir  Astley  Cooper's  Lec- 
tures, ^c.  vol.  i.  p.  113.)  Pus  may  continue  to 
be  produced  from  the  mucous  membrane  of  the 
urethra,  or  from  a  chronic  ulcer,  for  an  indefinite 


tolerably  firm  envelope,  fluctuation  may  be  pro- 
duced by  alternate  pressure  of  the  fingers  of  either 
hand.  If  the  boundaries  of  the  abscess  offer  no 
resistance,  there  may  be,  instead  of  fluctuation,  a 
doughy  or  boggy  feeling.  When  fluctuation  suc- 
ceeds inflammatory  hardness,  the  evidence  of  sup- 
puration is  irresistible.  If  the  suppuration  be  very 
deep-seated,  it  may  be  judicious  to  confirm  the 
diagnosis  by  the  aid  of  an  exploring  needle.  The 
physical  signs  of  fluid  in  the  chest,  pericardium, 
and  joints  will  often  lead  the  practitioner  to  diag- 
nose suppuration,  when  the  preceding  and  accom- 
panying symptoms  are  such  as  to  render  such 
diagnosis  probable. 

The  symptoms  of  suppuration  vary  according  to 
local  circumstances.  Sometimes  it  is  attended 
with  a  remission  of  pain,  as  in  the  very  common 
abscess  of  the  gums  accompanying  decayed  teeth. 
On  the  other  hand,  if  the  matter  be  so  circum- 
stanced as  to  create  great  tension:— under  any 
thick  cuticle,  for  instance,  on  the  sole  of  the  foot, 
under  fascia  or  periosteum — the  pain  and  consti- 
tutional disturbance  are  greatly  increased. 

The  diagnosis  of  abscess  in  the  deep-seated  in- 
ternal organs,  and  especially  the  brain,  from  the 
existing  disturbance  of  functions,  is  one  of  the 
most  difficult  points  in  medical  practice.]  (See 
Head,  Injuries  of.) 

Together  with  the  several  local  symptoms  of 
the  presence  of  pus  may  be  mentioned  the  fre- 
quent shiverings  to  which  patients  are  liable,  es- 
pecially on  the  first  formation  of  acute  abscesses. 
However,  these  rigors  seldom  occur  so  as  to  be 
distinctly  observed,  unless  the  collection  of  mat- 
ter be  considerable,  suddenly  produced,  or  deeply 
situated  in  some  of  the  viscera.  "  In  the  pro- 
gress of  the  fever,  accompanying  acute  inflam- 
mation (says  Professor  Thomson),  rigors,  or  cold 
shiverings,  not  unfrequently  take  place,  which  re- 
cur at  irregular  intervals,  and  are  in  general  fol- 
lowed by  a  hot  fit,  and  slight  increase  of  the  febrile 
symptoms.  These  rigors,  or  cold  shiverings,  m 
general  indicate,  when  they  occur  in  the  progress 
of  inflammatory  diseases,  that  pus  either  is  formed, 
or  is  about  to  be  so.  In  inflammation,  succeeding 
to  injuries  of  the  head,  these  rigors  are  often  the 
first  constitutional  symptoms  which  give  alarm  to 
the  well-informed  practitioner;  for  they  are  gene- 
rally, though  not  always,  an  indication  that  in- 
flammation has  already  made  a  d-angerous,  if  not 
fiital  progress.  These  rigors  also  accompany  the 
formation  of  pus  in  the  viscera  contained  within 
the  cavities  of  the  chest  and  belly;  and  are  often 
the  first  symptoms  which  inform  the  practitioner 
that  his  endeavours  to  procure  resolution  have  not 
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been  successful."  (See  Inflammation.)  Rigors, 
as  Mr.  Hunter  remarked,  are  more  common  at  the 
commencement  of  spontaneous  inflammations,  than 
of  inflammations  from  external  injury.  They  sel- 
dom precede  the  suppuration  which  follows  opera- 
tions. 

[Rigors,  i.e.  sense  of  coldness,  with  muscular 
tremors  (which  always,  as  Hunter  said,  indicate 
some  serious  change  in  the  composition  of  the  blood), 
have  always  been  considered  important  symptoms 
of  suppuration;  but  we  now  are  able  to  determine 
their  relations  to  the  general  order  of  phenomena 
more  minutely  than  was  done  by  the  authors  just 
quoted.  Rigors  are  no  necessary  part  of  any  in- 
flammation in  suppuration.  They  almost  always 
accompany  the  incipient  stage  of  inflammations  of 
idiopathic  origin;  but  they  have  no  necessary  con- 
nection with  suppuration,  until  the  pus  be  pent  up 
and  absorbed  into  the  blood,  and,  in  other  words, 
begin  to  create  hectic^  Rigors,  then,  are  not  symp- 
toms of  suppuration  joer  se,  or  its  elements,  but  of 
an  accidental  suppuration  when  the  pus  is  absorbed 
into  the  blood.] 

The  texture,  in  which  suppuration  is  most 
readily  produced,  is  mucous  membrane,  whetiier 
this  lines  excretory  ducts,  or  canals,  or  covers  the 
inner  surfaces  of  the  respiratory,  or  urinary  organs. 
In  a  few  hours  after  an  irritating  cause  has  been 
applied  to  these  surfaces,  the  physical  and  chemical 
qualities  of  the  fluid,  which  they  secrete  in  their 
natural  state,  are  changed.  From  being  a  tough 
viscid  substance,  not  easily  miscible  with  water, 
the  mucus  of  the  nose  and  bronchi  becomes,  dur- 
ing an  attack  of  inflammation,  very  readily  mis- 
cible with  water,  of  a  yellowish  white  colour,  and 
fluid  consistence.  If,  in  this  state,  the  secretion 
from  these  membranes  be  examined  with  the  mi- 
croscope, it  will  be  found  to  contain  small  globules; 
and  these  are  found  to  increase  in  number  in  pro- 
portion to  the  degree  and  continuance  of  the  in- 
flammation. We  have  examples  in  the  respiratory 
organs  of  persons  aff'ected  with  catarrh,  and  in  the 
urinary  organs  of  those  who  labour  under  gonor- 
rhoea. In  the  progress  of  these  diseases,  we  can 
generally  trace  the  changes  which  take  place  by 
slow,  but  sensible  degrees,  in  the  nature  of  the  se- 
cretion, from  mucus  to  pus,  and  from  pus  back 
again  to  the  state  of  mucus.  This  puriform  dis- 
charge from  raucous  membranes,  in  a  state  of  in- 
flammation, may  be  kept  up  for  months  without 
these  membranes  appearing  to  undergo  any  otlier 
morbid  changes,  than  a  slight  degree  of  redness 
and  swelling.  A  loss  of  subst<ance,  or  ulceration, 
is  found  not  to  happen  oftener  than  in  one  case 
out  of  ten  examples  of  suppuration  from  mucous 
mnmliranes.  (See  Thomson,  On,  Injlaimnation,  pp. 
30,5,  306.) 

Suppuration  may  be  readily  produced  in  the 
skin,  by  vvhatever  excites  inflammation  in  that 
texture,  or  causes  a  separation  of  the  cuticle.  We 
have  examples  of  this  fact,  in  blisters  for  cantha- 
rides,  and  in  vesications  from  superficial  burns.  If 
the  cuticle,  covering  a  recent  blister,  or  burn,  lie 
removed,  and  the  cutis  exposed  to  the  irritation  of 
stimulating  substances,  pus  will  soon  be  discharged 
from  the  abraded  surface.  Suppuration  can  be 
kept  up  in  the  skin  for  an  indefinite  length  of 
time,  as  we  see  done  every  day  in  the  management 
of  perpetual  blisters.  Hero  ulceration  is  seldom 
observed,  and,  consequently  in  the  skin,  loss  of 
substance  is  by  no  means  necessary  for  the  pro- 
duction of  pus. 
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If  the  cutis  he  divided,  as  in  a  wound,  or  a 
portion  of  it  removed,  as  in  the  extirpation  of 
tumors,  and  either  the  air  or  any  other  external 
body  be  permitted  to  remain  in  contact  with  the 
divided  surfaces,  the  process  of  suppuration  is 
speedily  induced  in  the  subjacent  cellular  texture. 
After  the  hasmorrhage,  which  takes  place  from  the 
small  vessels,  has  ceased,  an  oozing  of  a  fluid,  at 
first  resembling  serum,  occurs,  which  is  gradually 
changed  into  pus.  But  in  this  case,  as  Dr.  Thom- 
son has  correctly  observed,  the  surface  of  the 
wound  is  previously  covered  with  a  layer  of  co- 
agulable  lymph,  which  is  penetrated  with  blood- 
vessels, and  gradually  raised  into  the  little  red 
eminences,  termed  granulations. 

The  surface  of  an  inflamed  serous  membrane 
soon  becomes  covered  with  a  very  thin  layer  of  an 
albuminous  substance,  and  when  this  is  removed, 
the  membrane  is  found  to  have  lost  its  smooth 
polish.  This  deposit  gradually  becomes  thicker 
and  more  adherent,  and  forms  the  rudiment  of  a 
false  membrane.  It  constitutes  what  is  usually 
termed  coagulable,  or  coagulating  lymph,  and,  by 
undergoing  certain  modifications,  it  appears  to 
several  pathologists  of  the  present  day  to  be  con- 
verted into  pus.  Thus  Laennec  states,  that  when 
adventitious  membranes  do  not  become  organised, 
they  are  generally  softened  down  into  pus. 

Although^  with  the  exception  of  the  epidermis, 
nails,  and  hair,  there  is  no  structure  in  the  human 
body  exempt  from  the  attack  of  inflammation,  yet 
abscess  does  not  form  in  every  texture.  Thus  it 
never  takes  place  in  a  dense,  fibrous,  or  cartilagi- 
nous texture,  nor  in  that  of  a  serous  membrane. 
It  would  appear  that  only  those  organs  are  liable 
to  abscess,  which  have  cellular  tissue  as  one  of 
their  constituents.  Certain  it  is  also,  that  of  all 
tissues  this  is  most  frequently  the  seat  of  suppu- 
ration and  abscess.  John  Hunter  noticed  the  fact, 
that  suppuration  takes  place  oftener  in  superficial 
than  deep-seated  cellular  tissue  ;  a  fact,  perhaps 
correctly  attributed  to  the  cellular  tissue  near  the 
surface  of  the  body  being  more  exposed  to  the  ex- 
citing causes  of  inflammation,  than  that  which  is 
deep-seated.  Yet,  the  difi'erence  in  the  effects  of 
foreign  bodies  deeply  placed,  from  those  which 
arise  when  such  bodies  approach  the  skin,  as  re- 
ferred to  by  Mr.  Hunter,  cannot  fail  to  attract  the 
notice  of  every  experienced  surgeon. 

Pus  is  sometimes  formed  within  a  muscle  ;  and 
here  it  seems  to  be  deposited  in  the  intermuscular 
cellular  tissue;  the  muscular  fibre  itself  being  ap- 
parently incapable  of  suppuration. 

Purulent  matter  is  met  with  in  all  the  paren- 
chymatous tissues,  either  in  the  form  of  abscess  or  of 
purulent  infiltration  ;  as,  for  instance,  in  the  lungs, 
liver,  spleen,  pancreas,  and  kidneys.  A  circum- 
scribed, or  encysted  abscess  is  more  common  in 
the  liver  ;  a  purulent  infiltration  in  other  organs. 
With  respect  to  suppuration  in  nerves,  M.  An- 
dral  considers  it  an  undecided  point,  whether  the 
nervous  tissue  itself,  or  the  cellular  membrane, 
which  enters  into  its  composition,  is  the  real  source 
of  the  purulent  matter. 

Mucous  membranes  are  more  prone  to  suppu- 
ration than  the  serous,  in  which  last  there  is  a  far 
greater  tendency  to  the  adhesive  inflammation. 
(See  Inflammation.) 

Pus  is  also  sometimes  met  with  within  the  blood- 
vessels and  lympliatics,  and  even  in  the  centre  of 
clots  of  blood  in  the  vessels,  or  heart  itself.  It 
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lias  been  detectea  in  veins  which  return  the  blood 
from  parts  in  which  pus  has  been  collected;  as 
well  as  in  lymphatics,  originating  in  textures  in 
the  state  of  suppuration.  In  phlebitis,  its  presence 
in  the  veins,  and  its  mixture  with  the  circulating 
blood,  are  believed  to  be  the  principal  causes  of  the 
frequently  fatal  termination  of  this  dangerous  af- 
fection. 


Theory  of  Suppuration. 
The  dissolution  of  the  living  solids  of  an  animal 
tody  into  pus,  as  an  essential  part  of  the  process 
of  suppuration,  and  the  power  of  this  fluid  to  con- 
tinue the  dissolution,  are  opinions  which  are  no 
longer  entertained;  and  the  phrase    pus  corro- 
des" is  at  present  rarely  heard.    If  these  notions 
were  true,  no  sore,  which  discharges  matter,  could 
be  exempted  from  a  continual  dissolution.  Such 
ideas  probably  arose  from  the  circumstance  of  an 
abscess  being  a  hollow  cavity  in  the  solids,  and 
from  the  supposition,  that  the  whole  of  the  original 
substance  of  that  cavity  was  now  the  matter, 
which  was  found  in  it.    This  was  a  natural  way 
of  accounting  for  the  formation  of  pus  by  one  en- 
tirely ignorant  of  the  circulation,  the  powers  of 
the  arteries,  and  what  takes  place  in  an  abscess 
after  it  is  opened.    The  knowledge  of  these  three 
subjects,  abstracted  from  the  knowledge  of  the 
abscess  previously  to  its  being  opened,  Mr.  Hunter 
thinks,  should  have  led  surgeons  to  account  for  the 
formation  of  pus  from  the  blood  by  the  powers  of 
the  arteries  alone.    According  to  the  above  erro 
iieous  principle,  abscesses  would  continue  to  in- 
crease after  being  opened  as  fast  as  before.  Upon 
the  principle  of  the  solids  being  dissolved  into  pus, 
was  founded  the  practice  of  bringing  all  indurated 
parts  to  suppuration,  if  possible,  and  not  making 
an  early  opening.    This  was  done  for  the  purpose 
of  giving  time  for  the  solids  to  melt  down  into 
pus;  but  it  was  apparently  forgotten  that  ab- 
scesses formed  matter  after  they  were  opened 
and,  therefore,  the  parts  stood  the  same  chance  of 
dissolution  into  pus  as  before.    Blinded  with^  th 
idea  that  the  solids  entered  into  the  composition 
of  pus,  the  partizans  of  this  doctrine  could  never 
see  pus  flowing  from  any  internal  canal,  as  from 
the  uretlira,  in  gonorrhcea,  without  supposing  the 
existence  of  an  ulcer  in  the  passage.    Such  senti- 
ments might  be  forgiven  while  it  was  not  known 
that  these  surfaces  could,  and  generally  did,  form 
pus,  without  a  breach  in  the  solids;  but,  the  con- 
tinuance of  this  way  of  thinking  now,  Mr.  Hunter 
pronounces  to  be,  not  mere  ignorance,  but  stu 
pidity.    The  formation  of  pints  of  matter  in  the 
cavities  of  the  chest  and  abdomen,  without  any 
breach  in  the  solids,  could  not  have  been  over 
looked  by  the  most  zealous  advocates  for  the  doc- 
trine of  dissolution. 

The  theory  of  suppuration  now  most  extensively 
adopted,  is,  that  pus  is  separated  from  the  blood  by 
the  Bccreting  power  of  the  vessels  of  the  inflamed 
part,  which  acquire  a  new  mode  of  action. 

That  pus  is  formed  in  the  vessels  from  which  it 
exudes,  by  an  action  of  these  vessels  analogous  to 
secretion  (according  to  Professor  John  Thomson), 
was  first  distinctly  suggested  by  Dr.  Simpson  of 
St.  Andrew's,  in  his  "  Disserl<ilw7tcs  do  lie  il/e- 
dica"  published  in  the  year  1722.  An  opinion 
similar  to  that  of  Dr.  Simpson's,  suggested  itself 
aliout  the  year  1756,  to  De  Haen,  from  the  con- 
sideration of  wliat  takes  place  in  some  cases  of 


phthisis  pulmonalis.  This  author  observed,  thai 
pus  was  often  expectorated,  for  a  great  length  of 
time,  by  patients  affected  willi  phthisis,  in  whom, 
after  death,  no  mark  of  ulceration  could  be  per- 
ceived, not  even  the  place  in  which  the  pus  had 
been  formed.  The  hypothesis  of  pus  being  a  se- 
cretion was  afterwards  more  fully  considered  by 
Dr.  Morgan  of  Philadelphia,  in  his  inaugural 
thesis,  printed  at  Edinburgh  in  1763,  entitled 
"  Punpoiosis,  sive  Tentamen  Medicum  de  Puris 
Confeclione.''''  The  belief  that  pus  is  a  secretion, 
or  formed  at  least  by  an  actiim  of  the  vessels  ana- 
logous to  secretion,  was  adopted  by  Mr.  Hunter. 
Indeed,  the  merit  of  the  original  suggestion  of  this 
hypothesis  has  been  ascribed  to  him,  though  im- 
properly. Bniggman,  at  Leyden,  maintained  the 
same  doctrine  in  an  excellent  thesis  "Z)e  Paogenia," 
published  in  1785;  and  it  is  that  which  is  now 
very  generally  taught  all  Dver  Europe.  (See 
Thomsoti,  On  Infiammalion,  pp.  316,  317.)  With 
respect  to  suppuration  from  exposed  surfaces,  how- 
ever, it  is  more  proper  to  say,  that  the  vessels  se- 
crete a  fluid,  which  becomes  pus;  for  Sir  Everard 
Home  has  proved,  that  this  fluid  has  not  the  puru- 
lent appearance,  when  first  secreted,  but  acquires 
it  while  it  remains  on  the  inflamed  surface,  and 
does  not  acquire  it  the  less  readily,  when  removed 
from  that  surface  in  a  colourless  state,  provided  its 
proper  temperature  be  preserved,  and  it  be  kept 
exposed  to  the  air,  which  promotes  the  change. 

The  opinion,  that  suppuration  is  a  process  ana- 
logous to  glandular  secretion,  was  at  first  hastily 
rejected  by  many,  who  were  swayed  by  the  belief 
that  pus  is  never  foimd  blended  with  the  blood 
in  the  circulating  system.  By  this  mode  of  reason- 
ing, however,  such  thinkers  must  be  led  to  deny 
the  universally  received  and  undoubted  doctrine 
that  the  bile  is  a  secretion;  and,  yet,  it  is  well 
known,  that  nothing  like  this  fluid  can  be  detected 
in  an  analysis  of  the  blood  ;  and,  indeed,  a  very 
small  quantity  would  be  sufficient  to  tinge  the 
whole  mass  of  circulating  blood  with  a  yellow  co- 
lour, the  same  as  we  see  in  cases  of  jaundice.  No 
one  would  wish  to  defend  the  idea  of  there  being 
either  pus,  or  bile,  actually  in  the  circulation; 
but,  only  the  matter,  or  modifications  of  the  matter, 
which,  by  the  combinations,  or  whatever  changes 
we  may  choose  to  term  them,  produced  by  the 
action  of  the  secreting  vessels,  are  converted  into 
one  of  the  particular  fluids  in  question.  Accord- 
ing to  Mr.  Hunter,  in  the  commencement  of  what 
he  terms  the  suppurative  disposiiion,  the  vessels  of 
the  cellular  membrane,  and  circumscribed  cavities, 
are  but  little  changed  from  the  state  in  which  they 
are  in  the  adhesive  state  of  inflammation;  hut, 
afterwards,  their  condition  is  altered,  and  the  dis- 
charge is  also  every  instant  "varying  and  changing 
from  a  species  of  extravasation,  to  a  new-formed 
matter  peculiar  to  suppuration.  This  matter  is  a 
remove  further  from  the  nature  of  the  blood,  and 
becomes  more  and  more  of  the  nature  of  pus.  It 
becomes  whiter  and  whiter,  losing  more  and  more 
of  the  yellow  and  green  "  and  becoming  also  more 
viscid  and  creamy.  He  adds,  "  Pus  is  not  to  be 
found  in  the  blood,  similar  to  that  which  was  pro- 
duced in  the  first  stage  ;  but  is  formed  from  some 
change,  decomposition,  or  separation  of  the  blood, 
which  it  undergoes  in  its  passage  out  of  the  vessels; 
and  for  effecting  which,  the  vessels  of  the  part  have 
been  formed."  He  further  states,  "We  must 
look  upon  it  as  a  new  combination  of  the  blood  it- 
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self,  and  must  be  convinced,  that,  in  order  to  carry 
on  the  decompositions  iind  combinations  necessary 
for  producing  this  effect,  either  a  new  or  peculiar 
structure  of  vessels  must  be  formed,  or  a  new  dis- 
position, and,  of  course,  a  new  mode  of  action  of 
the  old,  must  take  place.  This  new  structure,  or 
disposition  of  vessels,  I  shall  call  glandular,  and 
the  effect,  or  pus,  a  secrttion."  However,  as 
Professor  Carswell  justly  observes,  this  glandular 
structure  to  which  the  French  pathologists  give  the 
name  of  tissu  pyogeniqtie,  is  by  no  means  neces- 
sary for  the  production  of  pus.  (See  Illustrations 
of  the  Elem.  Forms  of  Disease,  fasc.  8.) 

Gendrin  has  entered  into  a  minute  account  of 
the  process  of  suppuration.    He  excited  inflam- 
mation in  the  web  of  the  frog's  foot,  and  in  the 
mesentery,  by  means  of  boiling  water,  the  actual 
cautery,  and  the  seton,  and  followed  with  the  mi- 
croscope the  gradual  development  of  pus  from 
the  globules  of  the  blood.    He  affirms,  that  he  dis- 
tinctly saw  the  globules  of  the  blood,  after  they 
had  become  stagnant  in  the  capillaries,  lose  their 
colouring  envelope,  become  opaque,  and  assume  a 
yellowish  grey  colour,  approaching  to  that  of  pus. 
He  traced  them  moving  slowly  in  the  capillaries,  or 
in  new  formed  vessels  ;  and,  as  they  advanced  to- 
wards the  edge  of  the  ulcer,  or  eschar,  occasioned 
by  the  violence  of  the  inflammation,  gradually  ac- 
quiring all  the  physical  characters  of  perfect  pus. 
Previously  to  the  investigations  of  M.  Gendrin, 
Kaltenbriinner  arrived  at  nearly  the  same  results. 
"The  microscopical   researches  of  this  author, 
however,  would  seem  to  show,  that  not  only  is  the 
blood,  which  is  carried  into  the  inflamed  tissue, 
but  likewise  a  portion  of  the  solids,  converted  into 
pua;  for  lie  states,  that  small  granular  bodies  are 
seen  to  separate  from  the  parenchyma,  to  pass  into 
canals  which  are  formed  for  their  reception,  and 
to  mingle  with  others  of  a  similar  kind  coming 
from  the  blood,  both  of  which  are  converted  into 
true  granules  of  pus.''    The  facts  elicited,  appear 
to  Dr.  Carswell  to  leave  no  doubt,  "  that  the 
formation  of  pus  is  a  consequence  of  a  modifi- 
cation of  the  blood,  manifested  more  especially  by 
a  change  taking  place  in  the  colour,  transparency, 
and  bulk  of  the  globules  of  this  fluid,  after  its  cir- 
culation has  been  arrested  in  the  capillaries  hy  in- 
fianimation;  thai  this  change  in  the  globules  takes 
place  in  tlie  capillary  vessels;  and  that  these  ves- 
sels conduct  the  globules  in  this  state  to  the  exte- 
rior, where  they  appear  to  be  combined  with  the 
serum  of  the  blood,  under  a  peculiar  liquid  form, 
or  that  which  we  call  pus."    (R.  Carswell,  Op. 
eit.) 

Dupuytren's  views  of  suppuration  concur  with 
those  of  Kaltenbriinner,  in  respect  to  its  consisting 
in  part  of  a  dissolution  of  the  solids.  "  If,"  says  he, 
"  the  inflammatory  action  is  not  stopped,  or  dimi- 
nished, the  tissues  affected  soften,  and,  being  de- 
stroyed, mix  with  the  blood,  which  penetrates  them; 
forming  a  pulpy  substance,  which,  by  further 
elaborations,  is  gradually  converted  into  pus.  This 
fluid  is  originally  formed  both  of  the  wrecks  of  the 
solids  of  the  inflamed  organs  and  of  the  elements 
of  the  blood,  which  have  entered  into  new  combin- 
ations. These  two  kinds  of  materials  are  readily 
distinguishable  in  the  commencement  of  suppu- 
ration, which  is  at  first  bloody,  and,  in  certain 
organs,  the  texture  of  which  presents  very  marked 
qualities,  diflicult  to  annihilate,  carries  along  with  it 
manifest  vestigea  of  portions  of  their  parenchyma. 
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For  example,  suppuration  of  the  liver  is  almost 
always  of  a  brownish  red  colour,  and  contains 
particles  of  the  substance  of  that  organ,  imparting 
to  the  pus  the  consistence  and  appearance  of  the 
lees  of  wine."  It  is  only,  however,  in  the  early 
stage  of  suppuration,  that  the  colouring  matter  of 
the  blood,  and  the  wreck  of  textures,  are  repre- 
sented by  Dupuytren  to  be  discernible.  (See 
Diet,  de  Med.  etde  Chir.  t.  i.  p.  5.) 

Whatever  may  be  thought  of  this  doctrine, 
with  regard  to  suppuration  in  some  situations,  it 
does  not  appear  to  nie  at  all  applicable  to  suppura- 
tions from  inflamed  mucous  membrane.?,  or  even  to 
those  common  cases  where  abscesses  are  furnished 
with  a  distinct  membranous  cyst,  resembling  a 
mucous  membrane.  Here  certainly  we  cannot 
suppose  that  the  solids  are  softened,  or  any  par- 
ticles of  the  inflamed  texture  commixed  with  the 
pus.  The  same  observation  may  be  extended  to  a 
serous,  or  any  other  free  surface,  in  a  state  of  sup- 
puration, but  not  attended  with  ulceration,  or  loss 
of  substance. 

Besides  the  formation  of  pus  by  a  process  com- 
pared to  those  of  secretion,  some  pathologists  admit 
another  mode,  whereby  pus  appears  as  if  it  were 
produced  in  the  blood,  "under  circumstances  in 
which  the  influence  of  the  capillary  system,  as  ex- 
ercising a  function  of  secretion,  can  have  no  part." 
This  mode  of  formation,  Dr.  Carswell  proposes  to 
call  extravascular,  some  evidence  of  which,  he  re- 
marks, is  manifest  in  the  observations  delivered 
by  him^in  the  notice  of  the  microscopical  observa- 
tions  made   by   Gendrin   and  Kaltenbrunner. 
"  Thus  we  have  seen  that,  besides  the  conversion 
of  the  globules  of  the  blood,  contained  in  the 
capillaries,  into  pus,  there  was  also  observed  a 
similar  change  in  those  of  the  blood,  effused  into 
the  cellular  tissue  around  these  vessels.    In  fact, 
the  whole  of  the  blood,  intra  and  extravascular, 
was  seen  to  undergo  the  same  gradual  change  of 
colour  from   red  to   yellowish  grey;   the  glo- 
bules in  both  situations  became  opaque,  acquired 
an  increase  of  bulk,  and  passed  slowly  towards 
the  surface  of  the  part,  either  in  the  original  or 
new- formed   capillary   vessels    in   the  form'  of 
pus."    Dr.  Carswell  has,  on  several  occasions, 
been  able  to  satisfy  himself,  that  this  mode  of  for- 
mation of  pus  often  takes  place  to  a  considerable 
extent  in  blood  effused  into  the  celluLir  tissue 
from  external  violence,  and  followed  by  acute  in- 
flammation; but  he  has  most  frequently  observed 
it  in  the  blood  which  has  ceased  to  circulate  in 
inflamed  veins.     (See   Veins.)    He  considers 
Gendrin's  experiments  a  complete  proof  of  this 
fact.    "If,"  observes  this   last   author,  "after 
having  injected  a  great  quantity  of  blood  into  the 
subcutaneous  cellular  tissue,  a  seton  is  passed 
through  the  same  tissue,  in  order  to  excite  a  cer- 
tain degree  of  inflammation,  the  blood  is  rapidly 
converted  into  pus,  as  if  it  had  escaped  from  the 
vessels  themselves  of  the  part.''    (See  Carswell's 
Illustralions  of  the  Ekmentari/  Forms  of  Disease  • 
Gendrin,  Hist.  Anat.  dus  In/htmmations,  c^-c.) 

The  doctrine  of  the  conversion  of  the  blood  into 
pus  in  inflamed  vessels  of  large  dimensions,  seems 
to  bo  confirmed,  not  only  by  what  happens  in 
phlebiiis,  but  by  the  following  experiment  per- 
formed by  Gendrin.  "If  (says  he),  after  the 
circulation  in  an  artery  or  vein  lias  been  inter- 
rupted for  an  instant,  a  solution  of  nitrate  of  silver 
or  caustic  potash  bo  injected,  and  soon  withdrawn' 
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and  the  blood  again  admitted  and  retained  in  the 
vessel  by  means  of  two  ligatures,  suppuration  en- 
sues; the  blood,  at  first  coagulated,  afterwards 
becomes  discolored,  and  is  progressively  converted 
into  pus.'' 

In  the  experiments  and  observations  here  re- 
ferred to.  Dr.  Carswell  notices  three  striking  cir- 
cumstances, which,  from  their  constancy,  and  the 
uniformity  of  their  results,  must  be  regarded  as 
having  a  common  origin,  and  as  consequences  the 
one  of  the  other.  "  These  are  the  cessation  of  the 
circulation,  the  coagulation  of  the  blood,  and  the 
conversion  of  the  fibrine  or  globular  structure  of 
tills  fluid  into  pus."  But  these  changes  were 
always  preceded  by  inflammation  of  the  tissue  in 
which  the  blood  was  contained,  and  the  pus  that 
was  immediately  derived  from  this  fluid.  "  That 
inflammation  was  the  common  origin  of  these 
changes  cannot,  therefore,  admit  of  a  doubt;  and 
as  it  has  been  proved  that  they  constitute  the  pro- 
cess of  suppuration,  the  legitimate  conclusion  at 
which  we  arrive  is,  that  this  morbid  process  is  es- 
sentially dependent  upon  inflammation  as  its  effi- 
cient cause." 

Dr.  Carswell  makes  a  distinction  between  the 
process  of  suppuration,  considered  as  a  vital  act, 
and  the  mere  presence  of  pus  as  a  product  of  that 
process.    "  If,"  says  he,  "  pus  is  found  in  an 
organ,  in  which  neither  the  physical  nor  physio- 
logical characters  of  inflammation  are  to  be  de- 
tected, either   during  life,  or  after  death,  the 
necessity  of  establishing  a  distinction  between  the 
mere  presence  of  pus,  and  suppuration,  must  be 
obvious."    That  pus  is  fornied  under  such  circum- 
stances, he  endeavours  to  prove;  first,  from  this 
fluid  being  found  in  the  blood,  where  inflammation 
could  have  exercised  no  direct  influence  in  its 
production;  and  secondly,  from  its  being  found  in 
organs  where  no  traces  of  inflammation  are  per- 
ceptible during  life,  or  after  death.    He  adverts 
to  examples,  in  which  pus  was  found  in  coagula, 
contained  in  the  cavities  of  the  heart,  and,  as  tiie 
particulars  demonstrate,  without  any  inflammation 
of  that  organ.    After  alluding  to  facts  of  this 
kind,  recorded  by  Andral,  Reynaud,  and  others, 
he  observes  :  "  But,  there  is  another  most  im- 
portant fact,  which  requires  to  be  established,  be- 
fore we  can  understand  how  pus  can  be  formed  in 
coagula  in  the  cavities  of  the  heart,  and  that  is  the 
coexistence  of  suppuration  in  some  other  organ.  I 
have  never  met  with  a  case  of  anomalous  formation 
of  pus,  either  in  the  cavities  of  the  heart,  in  the 
cellular  or  parenchymatous  structure  of  organs,  or 
in  the  cavities  of  serous  membranes,  without  find- 
ing, at  the  same  time,  inflammation  and  suppura- 
tion to  a  greater  or  less  extent  in  some  remote  organ. 
It  may  indeed  be  asserted  that  this  is  also  the  al- 
most uniform  result  of  the  researches  of  other  patho- 
logists; although  Andral,  Marechal,  and  some  others 
have  rather  vaguely  stated,  that  they  have  met 
with  puriform  matter  in  fibrinous  concretions  of 
the  heart,  without  the  presence  of  pus  being  de- 
tected in  any  other  organ  of  the  body."    But,  so 
far  as  Dr.  Carswell's  observations  extend,  the  fluid 
matter  of  these  concretions  never  resembles  pure 
pus,  but  is  a  thin  grumous  grey,  or  reddish  co- 
loured fluid ;  and  probably  puriform  in  its  nature, 
as  it  resembles  the  contents  of  those  concretions 
wliich  are  formed  during  life  in  the  cavities  of  the 
be;u  t  in  some  cases  of  inflammation  of  the  internal 
membrane  of  this  organ,  succeeding  to  rheumatism 
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of  the  joints.    "  If  such  be  the  origin  of  puriform 
collections  of  this  kind,  they  of  course  come  under 
the  head  of  suppuration,  and  do  not  form  an  ex- 
ception to  the  law,  that  the  formation  of  pus  in 
the  blood,  and  in  other  parts  of  the  body,  under 
circumstances  which  disprove  its  connection  with 
inflammation,  as  cause  and  efi^ect,  has  never  been 
shown  to  take  place,  tvithout  heiny  preceded  hy  sup- 
puration in  a  remote  organ.''''    This  important  fact 
being  admitted.  Dr.  Carswell  considers  the  prin- 
cipal circumstances  under  which  suppuration  has 
been  observed  to  precede  these  .anomalous  forma- 
tions of  pus;  for  instance,  external  suppurating 
sores,  wounds,  amputation,  lithotomy,  operation 
for  fistula  in  ano,  the  excision  of  portions  of  dis- 
eased bone,  fractures,  phlebitis  after  external  in- 
juries, and  parturition,  &c.    Then  the  situation  of 
the  pus  in  these  cases  appears  to  Dr.  Carswell  to 
deserve  particular  notice.   "  In  the  great  majority 
of  cases,  this  morbid  product  is  found  in  the  veins 
nf  the  affected  part.    In  idiopathic  phlebitis;  in 
phlebitis  of  the  uterus  following  delivery;  and 
even  in  phlebitis  after  blood-letting;  it  is  some- 
times found  only  in  the  veins;  whereas  in  phlebitis 
succeeding  to    external  injuries  or  operations,  it 
exists  often  extensively,  at  tlie  same  time,  in  the  in- 
termuscular cellular  tissue,  in  the  canals  and  in  the 
cancelli  of  the  bones;  it  is  fuund  also  in  the  smallest 
veins  that  can  be  traced  by  dissection,  in  the 
largest  trunks  of  the  extremities  and  pelvic  viscera, 
and  even  in  the  vena  cava.    In  some  cases,  the 
quantity  of  pus  does  not  amount  to  a  drachm;  in 
others,  it  measures  sevenil  ounces.    The  number 
of  veins  in  which  it  is  found,  varies  from  a  very 
few,  small  or  large,  to  the  whole  of  those  of  the 
arm,  or  forearm,  or  of  the  uterus.    The  arteries, 
in  such  cases,  never  contain  any  pus;  nor  have  I 
met  with  it  to  any  extent  in  the  lymphatics,  except 
in  uterine  phlebitis,  in  some  cases  of  wliich  these 
vessels  were  distended  with  it,  the  veins  being  in 
a  similar  state,  or  containing  only  a  very  small 
quantity.'' 

With  all  these  facts  presenting  themselves.  Dr. 
Carswell  joins  Dance,  Blandiii,  and  Ciuveilliier, 
in  attributing  the  formation  of  anomalous  collec- 
tions of  matter  in  remote  parts  of  the  body  to  the 
transmission  of  the  pus  from  the  veins  in  which  it 
is  formed,  directly  into  the  circulation,  and  not 
through  the  medium  of  the  lymphatics.  He  be- 
lieves also,  with  Velpeau,  Mare'chal,  and  Rochoux, 
that  purulent  deposits  may  be  formed  as  a  conse- 
quence of  the  separation  of  pus  from  the  blood, 
and  its  subsequent  accumulation  in  the  capillaries, 
or  cellular  texture.  (.See  CarsweWs  Illusirations 
of  the  Elem.  Forms  of  Disease,  fasc.  8.)  For  other 
remarks  connected  with  this  subject,  see  Blood, 
Abscess,  Py/emia. 

As  every  injury,  or  eftect  of  outward  violence, 
is  more  or  less  exposed  to  the  surrounding  air,  the 
application  of  air  to  internal  surfaces  has  been  as- 
signed as  a  cause  of  suppuration;  but,  certainly',  the 
air  has  not  the  least  effect  on  parts  circumstanced 
as  above,  for  a  stimulus  would  arise  from  a  wound, 
were  it  even  contained  in  a  vacuum.  In  circum- 
scribed abscesses,  the  air  cannot  possibly  get  to 
the  parts,  so  as  to  have  any  shai-e  in  making  them 

suppurate.  ,       _  .1 » 

In  emphysema,  when  air  is  difi^used  over  the 
whole  body,  no  suppuration  is  the  consequence, 
unless  an  exposure,  or  imperfection  of  some  mter- 
nal  surface,  should  be  made,  for  the  purpose  of 


allowing  the  air  to  escape.  A  stronger  proof,  that 
it  is  not  the  admission  of  air,  which  makes  parts 
inflame,  is,  that  the  cells  in  the  soft  parts  of  birds, 
and  many  of  the  cells  and  canals  of  their  bones, 
communicating  with  the  lungs,  and  always  con- 
taining air,  never  inflame;  but  if  these  cells  are 
exposed  in  an  unnatural  way,  the  stimulus  of  im- 
perfection is  given,  these  cavities  then  inflame,  and 
their  surfaces  either  form  adhesions  together,  or 
produce  pus.  (^Hunter.) 

When  the  interior  of  an  abscess  is  examined,  the 
cavity,  which  contained  the  matter,  is  observed  to 
be  lined  with  a  smooth,  membrane-like  substance, 
which  is  of  a  whitish  ash  colour,  and,  in  a  recent 
case,  has  a  strong  resemblance  to  coagulating 
lymph.  In  examples  of  longer  standing,  and  in 
old  fistulas,  it  assumes  an  appearance  very  much 
like  that  of  mucous  membrane,  from  which  it  dif- 
fers, liowever,  in  containing  no  follicles;  though,  as 
Andral  remarks,  there  are  some  mucous  mem- 
branes in  which  the  presence  of  follicles  has  not 
yet  been  demonstrated.  (A^iat.  Pathol,  t,  i.  p.  257.) 
Nor,  as  this  distinguished  pathologist  has  ex- 
plained, are  these  cysts,  resembling  mucous  mem- 
branes, only  met  with  in  abscesses  of  the  loose 
cellular  tissue.  He  has  met  with  similar  produc- 
tions in  the  parenchyma  of  different  organs,  as  that 
of  the  liver  (see  Clin.  Med.  t.  iv.),  and  once  in  tlie 
hemispheres  of  the  brain,  two  cavities  which  were 
filled  with  pus,  and  united  by  a  fistulous  track,  the 
cavities  and  the  latter  passage  being  all  invested 
by  a  thin,  greyish  red  smooth  membrane,  readily 
separable  from  the  subjacent  texture.  (See  Andral, 
Anat.  Pathol,  t.  i.  p.  263.) 

The  membrane-like  investment  of  an  abscess 
has  been  termed  its  sac  or  cyst.  It  seems  in  general 
to  adhere  by  a  vascular  union  to  the  surrounding 
cellular  membrane,  which  is  itself  likewise  denser 
in  texture,  and  more  vascular,  than  in  the  natural 
state  {Thomson's  Lectures,  p.  310),  its  cells  being 
closed  by  coagulating  lymph,  effused,  in  conse- 
quence of  that  species  of  inflammation  which  Mr. 
Hunter  termed  the  adhesive.  Thus,  by  the  for- 
mation of  a  cyst,  and  the  effusion  of  coagulating 
lymph  in  the  cellular  tissue  around  the  abscess, 
the  collection  of  matter  is  bounded,  and  cannot  be- 
come diffused,  as  it  otherwise  would  do,  in  the 
communicating  cavities  of  the  cellular  texture,  like 
the  water  in  oedema. 

Something  like  this  diffusion  of  pus  seems  to 
occur  in  phlegmonous  erysipelas.  "  But,  in  this 
case  (says  Professor  Thomson),  the  vitality  of 
greater  or  less  portions  of  the  cellular  substance  is 
destroyed  ;  the  deadened  portions  are  converted 
into  dirty,  whitish,  ash-coloured  sloughs;  and  it 
becomes  extremely  difficult  to  say,  whether  any 
part  of  the  pus,  contained  in  the  deadened  cellular 
membrane,  has  been  formed  in  the  cells  in  which 
it  is  contained,  or  has  been  absorbed  into  these 
cells,  after  being  separated  from  the  parietes  of  the 
cavities  containing  the  sloughs  themselves."  [Lec- 
tures, S(c.  p.  310.) 

There  can  be  no  doubt,  that,  after  an  abscess 
has  received  a  membranous  lining,  or  cyst,  the 
secretion  of  pus  is  continued  from  the  surface  of 
the  latter  part  entirely,  as  well  as  whatever  degree 
of  absorption  of  the  same  fluid  happens  to  be  goini' 
on.  In  fact,  the  cysts  must  be  both  secreting 
and  absorbing  surfaces.  The  circumstances  which 
leave  no  doubt  of  this  point,  are  the  frequent 
sudden,  or  gradual  removal  of  very  large  manifest 
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collections  of  matter;  the  continual  changes  occur- 
ring in  the  quantity  and  consistence  of  the  pus, 
and  the  speedy  filling  of  the  cavity  with  purulent 
matter  again,  after  the  first  contents  of  the  abscess 
have  been  discharged. 

The  facts  and  opinions  adduced  by  Dr.  Cars- 
well,  in  relation  to  the  long  disputed  question, 
whether  suppuration  ever  happens  nnpreceded  by 
inflammation,  I  have  already  noticed.  Professor 
John  Thomson  believes,  that  the  affirmative  on 
this  point  was  first  suggested  by  De  Haen,  of 
Vienna;  but  he  thinks  that  much  of  the  difference 
of  sentiment  in  this  matter  has  proceeded  from 
the  vague  "notions  entertained  with  regard  to  the 
symptoms  which  necessarily  characterise  the  state 
of  inflammation,  and  also  with  regard  to  the  pro- 
perties, by  which  pus  is  to  be  distinguished  from 
other  animal  fluids.  Accordingl}',  in  almost  all 
the  examples  which  De  Haen  has  adduced  to 
prove  the  formation  of  pus,  without  the  previous 
existence  of  inflammation,  he  has  himself  occasion 
to  remark  the  exudation  of  coagulating  lymph,  and 
the  existence  of  preternatural  adhesions;  pheno- 
mena which  we  now  know  are  produced  by  that 
state  which  Mr.  Hunter  has  denominated  adhe- 
sive inflammation."  But  De  Haen  uses  the  term 
inflammation  to  express  that  state  which  we  de- 
nominate ulceration,  or  ulcerative  absorption;  for, 
in  speaking  of  the  cases  of  suppuration  which  he 
has  adduced,  he  observes,  that  "  in  many  of  them 
no  previous  loss  or  consumption  of  substance  could 
be  perceived."  An  observation,  similar  to  this, 
was  made  about  the  same  time,  or  perhaps  a  little 
earlier,  by  Dr.  W.  Hunter,  and  an  account  given 
of  it  in  the  second  vol.  of  the  London  Medical  Ob- 
sei-vations  and  Inquiries. 

"  Mr.  Hunter,  though  he  endeavours  to  establish 
it  as  an  invariable  fact,  that  no  suppuration  takes 
place,  which  is  not  preceded  by  inflammation,  is 
of  opinion,  that  collections  of  what  he  terms  extra- 
neous matter,  something  like  pus,  may  form  in 
various  parts  of  the  body,  without  the  previous 
existence  of  inflammation  in  the  parts  in  which  it 
is  formed;  and  accordingly  you  will  find,  at  pnge 
300  of  his  Treatise  on  Inflammation,  a  chapter 
entitled  '  Of  Collections  of  Matter  without  Inflam- 
mation.' " 

Professor  Thomson  doubts,  however,  "  whether 
these  collections  of  matter,  said  to  be  formed  with- 
out inflammation,  would  not  have  been  more  pro- 
perly denominated  scrofulous  abscesses,  or  chronic 
suppurations.  I  am  disposed  to  believe  (says  he) 
that,  in  whatever  texture,  or  organ  of  the  bodv 
scrofula  manifests  itself,  there  inflammation  will  be 
found  to  exist.  The  phenomena,  it  is  true  of 
inflammation,  both  local  and  constitutional  'are 
modified  by  the  existence  of  the  scrofulous  diathe- 
sis; but  they  are,  I  believe,  ahvavs  present  in 
such  a  degree  as  to  justify  us  in  giving  to  them 
the  name  of  inllamnialion,  and  in  classing  most,  if 
not  all  local  scrofulous  affections,  among  inflam- 
matory diseases.  When  the  indolent  swelliiiRs 
of  which  Mr.  Hunter  speaks,  occur  near  to  the 
surface  of  the  body,  tliat  part  feels  warmer  than 
usual,  as  may  be  felt  in  white-swellings  of  the 
joints.  The  swelling  also  is  either  preceded  or 
accompanied  with  some  degree  of  pain,  though 
when  tlie  affection  is  internal,  the  patient  may  not 
always  bo  very  accurate  with  regard  to  the  precise 
state  of  this  pain.  When  cut  into,  the  parts  af- 
fected with  scrofulous  swellings  are  always  found 
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more  vascular  than  usual;  in  short,  all  the  symp- 
toms occur,  by  which  the  state  of  inflammation  is 
characterised."  {On  Inflammation,  pp.  313,  314.) 
In  another  place  Dr.  Thomson  admits,  that  tlie 
matter,  which  is  formed  in  chronic  suppurations, 
does  not  always  accurately  resemble  that  which  is 
formed  in  acute  abscesses;  yet  he  contends,  that  it 
is  so  analogous  both  in  its  physical  and  chemical 
characters,  as  well  as  in  the  circumstances  m  which 
it  is  produced,  that  he  can  see  no  reason  why  ,t 
should  not  be  called  pus,  or  a  punform  fluid.  (P. 
315)  Sir  A.  Cooper  also  inculcates  the  common 
doctrine,  that  the  formation  of  matter  is  preceded 
by  inflammation,  which,  he  says,  in  healthy  per- 
sons is  active,  while,  in  the  debilitated  and  scrotu- 
lous,  it  is  often  very  slight,  and  the  pus  produced 
generally  less  perfect.  Sometimes  there  is  even 
such  a  change  of  action,  that  the  products  entirely 
differ,  being  in  scrofulous  abscesses  serous  and 
curdli'ke,  or  even  chalky.  {Lectures,  Sfc.  vol.  i.  p. 
1-20  )  The  doctrine  of  Dupuytren  likewise  was, 
that  abscesses  never  constitute  primary  diseases, 
but  are  constantly  the  effect,  or  termination,  of 
previous  inflammation  of  greater  or  less  intensity, 
depth,  and  extent  in  the  living  textures,  (bee 
Diet,  'de  Med.  et  de  Chir.  t.  i.  p.  3.)        .       ,  , 

[Genesis  of  Pus.  Since  the  publication  of  the 
preceding  edition  of  this  Dictionary  in  1838,  has 
arisen  that  school  of  pathology  which  is  founded 
on  microscopic  investigation,  and  which  has  been 
enabled  by  this  instrument  to  penetrate  further 
into  the  secrets  of  nature  than  was  thought  pos- 
sible by  the  illustrious  men  whose  opinions  have 
been  quoted  above.  The  cell  theory,  with  its 
applications  and  modifications  by  the  Goodsirs, 
Hughes  Bennett,  Lebert,  Virchow,  and  Beale,  has 
come  into  existence  ;  and  the  arteries,  instead  of 
beinc  considered  the  very  seat  of  all  living  opera- 
tions" as  in  Hunter's  time,  are  now  ranked  merely 
as  purveyors  and  distributors  of  blood  ;  whilst  the 
real  tissues,  the  intervascular  or  extravascular,  as 
they  would  have  been  called,  are  seen  to  be  the 
real  seats  of  suppuration,  as  of  other  pathological 

changes.  „     ,        ^    r  c 

Tlie  problem  is,  to  account  for  the  production  ot 
this  fluid  called  pus,  apparently  a  stranger  and 
alien  to  the  healthy  body,  and  to  explain  the  ori- 
gin of  the  liquid,  and  of  the  globules  which  the 
most  unfit  and  imperfect  microscopes  detected  in  it. 

We  have  seen  Gendrin's  explanation,  based  on 
a  conversion  of  red  blood  into  pus  globules,  which 
he  believed  he  witnessed  in  the  web  of  the  frog  s 
foot  It  may  suffice  here  to  say,  that  observations 
on  the  conversion  of  red  blood  globules  into  pus 
have  been  revived.  Professor  Schafi^hausen,  of 
Bonn,  at  the  meeting  of  German  naturalis  s  and 
physicians  in  1867,  declared  that  he  had  distinctly 
traced  the  formation  of  pus  out  of  b  ood  globules 
He  had  seen  the  transition  from  the  red  blood 
into  the  pus  corpuscle  in  carbuncles,  lu  pustules  oi 
the  skin,  and  in  fresh  hemorrhage  from  the  kid- 
neys. The  change  was  one  of  fatty  degeneration. 
Professor  Schaffhausen's  observations  require  to  be 
repeated  and  confirmed  {Med.  Times  and  Oaz. 
lliC7,  vol.  ii.  p.  651),  for  it  is  not  now  believed 
that  red  globules  are  capable  of  such  conversion. 
They  are  found  in  instances  innumerable  under 
conditions  in  which  their  conversion  into  pus  bj- 
mere  fatty  degeneration  would  have  been  easy  if 
it  were  possible.  The  process  of  pus  formation, 
on  the  contrary,  is  believed  to  be  one,  not  of  de- 


generation or  decay,  but  of  active  growth  ;  and 
pus  to  bo  one  of  a  set  of  products  whose  vitality 
is  far  too  great.  The  modern  doctrine  of  pyo- 
genecis  makes  it  a  point  of  tissue  development,  and 
every  advance  of  histogenetic  doctrine  includes  a 
deeper  and  deeper  view  of  the  formation  and  ana- 
logies of  pus. 

In  accordance  with  the  views  promulgated  by 
Schwann  and  Schleiden,  all  living  organised  tissues 
are  composed  originally  of  cells,  living  inde- 
pendent units,  and  the  contributions  and  modifi- 
cations which  they  undergo.  A  cell  is  said  to 
originate  in  a  structureless  medium,  as  blastema,  in 
the  form  of  a  nucleus,  or  small  solid  particle,  which 
grows  by  accretion,  forms  around  it  a  cell  mem- 
brane, and  acquires  contents  in  the  interval  bet»veen 
the  membrane  and  nucleus.  Of  cells,  some  in  the 
animal  body  continue  isolated;  some  coalesce  (as 
epithelium) ;  some  are  modified  into  tubes  and 
fibres.  Amongst  those  which  continue  isolated,  are 
reckoned  lymph  cells,  bluod  corpuscles,  mucus  and 
pus  corpuscles.  "  Pus  corpuscles  are  thus,"  says 
Schwann,  "peculiar  cells  which  are  formed  in  the 
serum  of  pus — i.  e.  in  cyto-blastema,  exuded  dur- 
ing inflammation,  in  increased  quantity,  and  of 
anomalous  composition  : — precisely  in  the  same 
manner  that  mucus  corpuscles  originate  in  mucus, 
and,  indeed,  as  all  cells  form  in  this  cyto-blastemn, 
in  accordance  with  the  fundamental  law  laid  down." 
{Microscopical  Researches  into  the  Structure  of 
Animals  and  Plants.  Trans,  from  the  German  of 
D.  T.  Schwann,  Lond.  Sydenham  Soc,  1847.) 

The  doctrine  of  the  origin  of  pus  (as  of  other 
niorbid  cells)  in  a  cyto-blastema,  has  been  de- 
veloped with  singular  ability  by  Dr.  John  Hughes 
Bennett,  of  Edinburgh,  in  his  various  works  on 
microscopical  pathology,  beginning  with  his  Essay 
Onlnflammation  as  aProcess  of  Abnormal  Nutrition, 
1844,  and  going  on  to  his  Lectures  On  Molecular 
Pathology  {Lancet,  passim,  1863).  Inflammation, 
Siiys  Dr.  Bennett,  is  a  process  of  abnormal  nutrition 
(see  article  Inflammation)  in  which  a  liquor 
sanguinis  of  abnormal  quantity  and  quality  is  ex- 
uded into  the  inflamed  tissues.  The  exudation, 
whether  it  continue  liquid,  or,  as  more  frequently 
happens,  solidifies  after  the  manner  of  coagulable 
lymph,  constitutes  a  blastema.  According  to  this 
author's  "  matured  molecular  theory  of  organija- 
tion,"  "  the  ultimate  parts  of  the  organisation  are 
not  cells  nor  nuclei,  but  minute  molecules,  from 
which  these  are  formed.  They  possess  indepen- 
dent physical  and  vital  qualities,  which  enable 
them  to  unite  and  arrange  themselves  so  as  to 
produce  higher  forms.  Amongst  these  products 
of  the  union  of  molecules  are  nuclei,  cells,  fibres, 
and  membranes,"  &c.  &c.  {Lancet,  1863,  vol.  i. 
p.  56.)  In  accordance  with  this  doctrine.  Dr. 
Bennett  shows  a  picture  of  red  hepatization,  in 
which  the  vessels  of  an  inflamed  lung  are  filled 
with  molecular  exudation— coagulable  lymph,  in- 
flammation, exudation,  &c.  A  second  figure  shows 
the  molecules  coalescing  to  form  cells;  a  third, 
shows  the  whole  exudation  converted  into  pus 
cgI1s> 

Nothing  can  be  stronger,  however,  than  the  op- 
position which  Rudolph  Virchow  {Cellular  Paiho- 
lo,w  by  Chance,  Lond.,  1860,  p.  27)  gives  to  the 
molecular  theorv,  or  to  anything  which  conceives 
that  living  elements  can  bo  produced  out  ot  parts 
destitute  of  shape,  as  formative  fluids  blastema, 
cyto-blastema,  and  the  like.    Ho  condemns  this- 


doctrine,  along  with  thiit  of  equivocal  or  spoi  tiine 
oils  generation,  of  wliieh  he  declares  it  to  be  an 
offshoot.  A  pus  cell  can  no  more  arise  from  a 
conglomeration  of  molecules  in  a  catarrhal  fluid 
than  a  worm  can.  Where  a  cell  arises,  there  a 
cell  must  have  previously  flourished— omwjs  celUila 
e  cellu/u.  Pus,  says  Virohow,  is  a  "young  tissue 
in  which,  amidst  the  rapid  development  of  cells,  all 
solidintercellular  substance  is  gradually  dissolved." 
The  pus  cells  are  theottspring  of  existing  cells;  they 
are  created  by  luxuriant  subdivision  or  proliferation 
of  existing  cells.  There  are  two  kinds  of  cells 
whose  proliferation  produces  pus,  and  there  are  two 
categories  of  suppuration  in  correspondence— that 
of  epithelial  surfaces,  and  that  of  the  connective 
tissue. 

Suppuration  of  epithelial  surfaces,  says  Virchow, 
13  the  mure  easy  in  proportion  as  the  epithelium  is 
stratified,  as  in  the  skin,  urethra,  &c.  Those 
cell-elements,    which    under    natural  conditions 
should  slowly  generate  successive  lavers  of  epi- 
thelium, are  under  inflammation  converted  into 
pus  corpuscles.    The  cellular  elements  divide,  nu- 
clei become  more  abundant,  and  single  cells  have 
their  places  taken  by  several,  which  in  their  turn 
again  provide  themselves  with  dividing  nuclei. 
It  IS  not  the  case  that  an  exudation  is  poured  out 
which  produces  pus  in  itself ;  neither  are  pus  cells 
independent  new  formations,  formed  by  germs  aris- 
ing spontaneously  in  exuded  fluids.    Hence  there 
may  be  every  transitional  stage  between  pus  and 
epithelial  cells:  not  that  a  pus  cell  is  a  mucous  or 
epithelial  cell  in  an  imperfect  state  of  develop- 
ment; it  has  taken  a  wrong  development,  and  can 
never  become  a  healthy  epithelial  cell.  Suppura- 
tion in  the  connective  tissue  begins  with  an  en- 
largement of  the  cells  (or  connective  tissue  cor- 
puscles) with  excessive  multiplication  and  divi- 
sion of  nuclei.    Thus  the  part  is  swelled,  and  With 
swelling  are  the  other  phenomena  of  inflamma- 
tion according  to  its  kind.    As  the  cell  multiplica- 
tion proceeds,  so  the  affected  tissue  is  infiltrated, 
broken  down,  or  abaceded  (see  Abscess),  and  a  col- 
lection of  pus  is  the  result.    The  coverings,  if  thoy 
participate  in  the  diseased  process,  gradually  thin 
away  under  it,  and  so  the  abscess  bursts;  unless  its 
progress  to  the  surface  is  impeded  by  some  struc 
ture  as  thick  cuticle  which  is  dead,  or  thick  fascia 
which  is  incapable  of  ulceration.    So  far  Virchow. 

There  can  be  nothing  final  in  physiology  and 
pathology  until  we  know  all.  In  the  meantime 
every  observer  who  has  better  instruments  than  his 
predecessors,  and  a  greater  gift  at  interpreting  the 
phenomena  which  he  witnesses,  must  bring  fort,i 
new  theories,  which  if  they  do  not  destroy  preced- 
ing ones,  at  least  absorb  them,  and  show  that  what 
were  formerly  considered  fundamental  facts  are 
but  partial  instances,  capable  of  being  comprehended 
under  more  general  laws.  Thus,  Professor  Bealc 
has  abolished  the  "  cell  theory  "  as  a  general  doc- 
trine, and  has  shown  that  the  cell  is  not  an  essen- 
tial but  an  accidental  state  of  living  matter  in  some 
of  its  simplest  conditions.  The  cell,  ho  .--avs,  is 
an  o'xasional  m..dification  of  living  substance^  but 
living  substance  in  its  most  elementary  slate  'need 
not  be  a  cell,  nor  form  a  cell.  Space  permits  us 
here  to  state  only,  that  Professor  Beale  believes 
that  the  active  properties  of  life  belong,  not  to  the 
whole  mass  of  the  animal  or  vegetable,  but  to  a 
cerlain  portion  of  it,  which  lives,  grows,  and  forms 
Iherest;  tlii.s  he  distinguishes      wminal  mMcr 
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The  rest  of  the  substance  of  the  tissues  is  laid 
down  under  the  influence  of  this  germinal  matter 
or  grows  out  of  it,  and  is  called  /ormeU  maUriuL 
Thus,  for  example,  in  bone  or  tooth,  the  transparent 
soft  substance  contained  in  the  lacunaj  and  canali- 
culi,  and  tubes,  is  living,  germinal,  formative;  the 
earthy  matter  outside  them  is  the  product  of  their 
life,  but  is  itself  not  living — it  is  formed,  not  for- 
mative. This  germinal  matter  exists  throughout 
the  bod 3',  and  its  changes  are  of  the  most  profound 
importance  in  natural  growth,  and  in  disease,  which 
is  unnatural  growth.  Small  masses  of  germinal 
matter  constitute  what  are  called  nuclei,  which  grow, 
absorb  nourishment,  and  form  around  them  an  en- 
velope as  in  epithelium  and  other  cells.  Pus,  accord- 
ing to  Dr.  Beale,  is  not  produced  by  the  precipitation 
of  particles  from  a  clear  exudation,  as  Dr.  Bennett 
supposes.  Neither  is  it  formed,  as  Virchow  sup- 
poses, from  connective  tissue  corpuscles  and  epi- 
thelium only.  The  white  blood  corpuscle,  the 
minute  masses  of  germinal  matter  existing  in  the 
blood,  lymph  corpuscles,  chyle  corpuscles,  the 
masses  of  germinal  matter  in  the  spleen  and  other 
ductless  glands,  those  found  in  the  walls  of  capil- 
laries, germinal  matter  of  r.erve,  muscle,  and  other 
tissues  of  the  body,  may  give  rise  to  pus,  if  placed 
under  conditions  in  which  they  are  too  fully  sup- 
plied with  pabulum.  {Beale,  The  Microscope  in 
Medicine,  Loud.  1868,  p.  200.) 

Pus,  then,  according  to  Dr.  Beale's  doctrine,  con- 
sists of  minute  masses  of  germinal  matter  from  one 
of  the  sources  just  enumerated,  which,  under  the  in- 
fluence of  some  cause  of  disease,  and  of  an  in- 
creased supply  of  pabulum  (such  as  is  given  by 
hypersemia  and  exudation),  grow  abnormally,  ab- 
sorb nourishment,  and  convert  it  into  the  formed 
material  which  forms  the  so-called  cell-membrane 
and  contents,  whilst  themselves  form  the  nuclei. 

This  IS  the  fitting  place  for  noticing  Cohnheim's 
views  on  the  mechanism  of  inflammatory  exudation 
and  pus  formation,  which  have  been  so  ably  brought 
before  us  by  Dr.  Charlton  Bastian.    The  advance 
of  microscopic  observation  shows  two  thinirs  with 
regard  to  exudation;  viz.  that  it  is  rendered  easy 
by  slits,  which  are  produced  in  the  capillaries  when 
distended,  and  possibly  by  minute  stomata,  or  aper- 
tures left  in  the  original  structure  of  these  tubes- 
and  secondly  by  the  structure  and  behaviour  of  the 
blood  corpuscles,  red  and  white.     As  to  their 
structure,  they  are  capable  of  assuming  any  form 
t  lat  will  fit  any  aperture;  and  as  to  their  behaviour 
the  .-imoeba-like  movements  of  the  white  corpuscles' 
would  almost  seem  to  indicate  something  of  a  force 
winch  impels  them  to  linger,  to  adhere,  and  to  find 
their  own  way  through  the  coats  of  the  capillaries 
Dr.  Beale  cannot  agree  to  this  latter  theory  of  the 
voluntary  movement  of  the  corpuscles.    But  when 
.t  IS  assumed  that  the  pus  formed  in  any  abscess,  or 
discharged  from  a  suppurating  surface,  consists  of 
white  corpuscles,  which  have  e.scaped  from  the 
capillaries  ni  this  manner,  other  considerations 
come  in.    For  it  cminot  be  admitted  that  white 
blood  corpuscles  are  pus  corpuscles,  although  they 
may,  like  other   germinal    matter,  become  the 
parent  of  them.     (This  whole  matter,  including 
Ur.  Uaslians  demonstrations  before  the  Patho- 
logical Society,  and  Dr.  Beale's  criticisms,  will  ba 
found  III  Afed.  Times  and  Oazellc,  lOO'y,  vol.  i.) 

It  would  be  giving  a  very  imperfect  account  of 
the  modern  views  of  the  genesis  of  pus,  were  we 
not  to  lay  emphasis  on  the  fact  that  pus,  by  its 
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nature,  is  living  material,  and  capaWe  of  increase 
and  multiplication  as  such.  "Pus  corpuscles," 
says  Dr.  Beale,  "  should  be  obtained  from  a  mu- 
cous or  other  surface  at  the  time  that  they  are 
growing  and  multiplying.  Pus  which  is  usually 
examined  consists  of  dead,  not  of  living  corpuscles. 
These  are  spherical  as  represented  in  books,  and 
many  have  a  sharp,  well-defined  outline,  owing  to 
coagulation  having  taken  place  upon  their  surface. 
Thus  the  so-called  cell-membrane  or  cell  wall  of  the 
corpuscle  has  resulted."    Pus  (or  rather  Us 


pus   — r     . 

germinal  matter)  shows  its  living  properties  in 
three  ways :  by  movement,  by  multiplication,  and 
by  those  powers  of  propagation  which  it  exhibits 
when  acting  as  contagium.    The  most  convenient 
form  of  pus  for  exhibiting  its  movements  and  mul 
tiplication,  is  said  by  Dr.  Beale  to  be  that  from  the 
mucous  membrane  of  the  bladder  when  chronically 
inflamed.    "  So  far  from  the  corpuscles  being  sphe 
rical,  as  usually  figured  and  described,  in  many 
specimens  not  a  single  coi-puscle  of  this  form  is  to 
be  detected.  Every  cerpuscle  exhibits  little  '  buds, 
'  offsets,'  or  protrusii)ns  at  every  part  of  its  circum- 
ference ;   and  attentive  observation,  even  under 
moderate  magnifying  powers,  will  convince  the 
observer  that  the  corpuscles  are  slowly  undergoing 
alterations  in  form."    The  similarity  of  the  be- 
haviour of  the  germinal  matter  of  pus  to  that  of  the 
amoeba  is  pointed  out.    "  One  of  the  smallest  par- 
ticles detached  from  a  pus  corpuscle  is  capable  of 
absorbing  nutrient  material,  and  growing  into  a 
corpuscle,  having  all  the  properties  and  powers  of 
that  from  which  it  was  derived."    {Ibid.  p.  6-t.) 

Under  inflammation  the  living  germinal  matter 
of  an  epithelial  cell  may  absorb  the  surrounding 
substance,  and  may  increase  in  size  at  the  expense 
of  the  formed  material  it  has  already  produced. 
Thus  the  germinal  matter  in  one  epithelial  cell 
may   row  and  separate  into  many  pus  cells. 

must  return  to  this  point  when  treating  of 
the  qualities  of  pus  ;  meanwhile,  we  may  complete 
this  section  with  a  short  account  of  suppuration 
within  blood-vessels,  in  clots,  &c.  This  may  be  of 
three  kinds:  1,  an  accumulation  of  white  cor- 
puscles of  the  blood  ;  or,  2,  a  fluid  formed  by  the 
softening  down  of  previously  existing  clots  ;  or 
3,  genuine  pus.  The  while  corpuscles  of  the 
blood  exist  in  uncertain  quantity,  and  of  unknown 
use.  They  were  early  recognised  by  observers  of 
the  modern  microscopic  school,  and  thought  to  be 
pus,  and  many  interesting  but  false  conclusions 
were  founded  on  these  observations.  For  in- 
stance, Herbert  Mayo,  in  1839,  pricked  the  skm 
in  the  vicinity  of  an  ulcer  of  the  leg,  and  having 
found  white  globules,  which  were  conceived  to  be 
pus,  announced  the  discovery  of  pus  in  the  blood 
of  the  skin  adjoining  ulcers.  In  like  manner  the 
discovery  by  Galliou  of  similar  bodies  in  the 
blood  of  patients  who  had  died  of  puerperal  fever 


and  pyaemia,  was  thought  to  give  a 


ready  ex 

planation  of '  the  pathology  of '  those  disorders 
(.See  R.  Ferguson  on  Puerperal  Fever.  Lond 
1839.)  But  it  became  known  at  length  that  they 
are  a  fluctuating  constituent  in  all  blood,  and  that 
an  excess  is  connected  with  disorder  of  those  duct- 
less glands  so  called,  the  spleen,  thymus,  thyroid,  and 
lymphatic  glands,  whose  function  is  supposed  to  be 
the  elaboration  of  the  blood.  Nevertheless,  when  the 
existence  of  that  remarkable  disease  LciicocylJuBmia 
was  discovered  by  Drs.  Craigie  and  Hughes  Ben- 
nett, of  Edinburgh,  in  1841-45,  they  mistook  it 


for  pyaemia,  and  described  it  as  such :  it  was  Vir- 
chow  who,  in  1846,  observed  the  disease  inde- 
pendently, and  gave  it  its  true  interpretation. 
We  cannot  enter  into  details  here,  except  to  state 
that  Leucocythffimia  is  a  kind   of  cachexia,  at- 
tended with  enlargement  of  the  above-mentioned 
blood-making  glands;  that  the  blood  drawn  from  a 
prick  shows  a  large  proportion  of  white  globules; 
that  if  blood  be  taken  in  quantity  and  whipped  to  free 
it  from  fibrine,  the  red  corpuscles  sink,  whilst  the 
white  float  in  the  serum,  which  they  render  milky 
— a  milkinesa  not  removed  by  ether,  as  it  would 
be  if  it  were  fat  globules — and  that  the  clot  of  blood, 
whether  taken  during  life  or  found  in  the  veins 
after  death,  contains  large  loose  soft  yellow  coagula, 
consisting  almost  entirely  of  colourless  corpusdes. 
(See  Gulliver,  Lectures  on  Blood,  Chyle,  Lymph, 
(fc.  Medical  Times  and  Gazette,  1863,  vol.  ii.; 
Hughes  Bennett,  Lectures  on  Molecular  Fatlialogy, 
Lancet,  1863  ;  Virchoiv,   Cellular  Pathology,  by 
Chance,  ^c.  ;  and  a  very  useful  and  fair  rdsumd  in 
Aitken's  Science  and  Practice  of  Medicine,  4th  ed. 
vol.  ii.  p.  67.) 

A  fluid  formed  by  the  physical  and  chemical 
disintegration  of  clots  may  have  most  of  the  out- 
ward properties  of  pus,  without  the  presence  of  the 
characteristic  globules.  Such  a  fluid  may  be  pro- 
duced by  allowing  fibrine  to  putrefy,  and  may  be 
got  from  ulcerating,  softening  and  decaying  tissues, 
and  from  blood  clots  in  veins  in  cases  of  pya;mic 
and  blond  infection.  It  presents  under  the  mi- 
croscope, oil  globules,  granules,  amorphous  par- 
ticles, or  in  some  cases  imperfect  cells  something 
like  those  of  pus,  but  without  nuclei.  ( See  Henry 
Lee,  Pathological  atid  Surgical  Observations,  Lond. 
1854,  p.  91  et  seq.) 

True  pus  is,  however,  often  found  in  veins, 
sometimes  in  the  open  orifice  of  veins  in  a  wound, 
or  on  the  inner  surface  of  the  womb,  sometimes  in 
other  parts  of  the  venous  and  portal  systems,  which 
may  have  been  implicated,  contiyuity  with  an 
ulcer,  abscess,  or  other  suppurative  disease.  Thus, 
in  a  case  of  chronic  ulcer  of  stomach,  reported  by 
Dr.  Bristowe  {Pathological  Transactions,  vol.  ix.  p. 
275),  suppurative  inflammation  of  the  entire  thick- 
ness of  the  walls  of  the  viscus  was  accompanied  by 
fibrinous  clots  containing  distinct  pus,  in  many  ot 
the  branches  of  the  portal  vein.  This  pus  presented 
the  ordinary  reaction  on  the  addition  of  acetic  acid. 
"  In  the  present  state  of  our  knowledge,  says  Dr. 
Dickinson  (Pathol.  Trans.yol  xvii.  p.  /8),  we  must 
confess  to  some  uncertainty  whether  pus  may  be  pro- 
duced by  the  breaking  down  of  fibrinous  coagulum. 
But  all  evidence  is  tending  to  the  fact,  that  though 
not  every  co.ngulum  can  soften  into  pus,  yet  that  true 
pus  mav  be  produced  by  growth  within  some  coagula. 

It  has  already  been  stated,  in  accordance  with 
the  doctrines  ably  laid  down  by  Mr.  Henry  Lee, 
that  healthy  blood,  by  coagulating  in  pus  and 
other  foreign  substances,  has  the  power  of  preserv- 
ing itself  from  admixture,  and  the  whole  system 
from  the  peril  of  contamination.  But  the  coagiUa, 
the  safeguards  of  the  venous  system,  ™«y  be  d.s^ 
placed  by  mechanical  means,  and  floated  mto  the 
general  venous  current,  and  then  "''^"X 
likely  to  follow  :  for  instance,  the  symptoms  of  cm 


diac  and  pulmonary  embolism-with  sudden  death 
if  the  disjlaced  clots  be  suniceut  to  fil  tl  e  l^^t 
right  cavities  or  pulmonary  vein;  "[^'"J^^J^'^^ 

if\hey  block  these  P^'^'^g^^  ^^rjnf  fibrine  • 
serve  as  nidus  for  the  deposit  of  layers  of  fibrine , 
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ce  pulmonary  inflammation  and  abscess,  if  they 
become  entangled  in  the  smaller  branches  in  the 
lungs.    But  in  other  cases,  septic  fluids  poison  the 
whole  mass  of  blood ;  or  diseased  germinal  matter, 
whether  in  the  shape  of  pus  globules  or  not— more 
probably  in  far  minuter  forms— finds  admission. 
Such  diseased  germinal  matter  may  grow  in  and 
obstruct  capillaries,  producing  local  congestions  ; 
or  m.iy  escape  from  them,  producing  exudations, 
rashes,  boils,  carbuncle,  pustules,  vesicles,  and 
all  the  local  phenomena  that  attend  the  exanthe- 
mata and  other  blood  diseases.  (See  Beak,  Micro- 
scope  in  Medicine,  3rd  ed.,  p.  174.)    Similar  ad- 
mixtures produce  the  deposit  within  the  veins  of 
separated  fibrine,and  the  exudation  into  the  joints 
and  other  parts,  common  in  pyaemia,  of  morbii) 
Huids  quickly  converted  into  pus.    Yet  it  is  not 
probable  that  pus  is  separated  from  the  blood  and 
deposited  as  such,  but  only  its  materials  in  the 
shape  of  fibnne  and  of  germinal  matter. 

To  our  account  of  the  genesis  of  pus  we  may 
add  a  few  words  on  its  dissolution.  When  it  is  not 
discharged  from  an  abscess,  its  watery  parts  may 
be  absorbed,  its  solid  constituents  form  a  creamy  or 
putty-hke  mass  ;  the  individual  globules  undergo 
fatty  degeneration  and  break  up,  and  at  last  all  are 
taken  up  by  the  blood-vessels.  (See  Paffei  Lec- 
'"on-T,*"''^''"'  ^a//iofo^^,  hy  Tuner,  2n'd  ed. 
p.  iJo.)  Much  dead  and  inspissated  pus  is  (like  a 
dozen  other  things  of  similar  appearance)  called 
yellow  tubercle  by  the  makers  of  post-mortem  ex- 
aminations.] 
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Qualities  op  Prs. 
True  pus  has  certain  properties,  which,  when 

u-^u  ^'''""^  '°  secretions,  but 

which,  conjointly,  form  the  peculiar  character  of 
this  fluid;  viz.  globules  swimming  in  a  fluid,  which 
IS  coagulable  by  a  solution  of  the  muriate  of  am- 
monia.   This  fluid,  like  serum,  is  coagulable  by 
heat.    "  Pus  also  contains  abundance  of  fibrin : 
if  water  be  poured  upon  pus,  until  the  solid  part] 
which  remains  at  the  bottom  of  the  vessel,  be  en- 
tirely deprived  of  its  serum  and  globules,  numerous 
portions  of  fibrin  are  found  remaining,  and  although 
not  exactly  of  the  same  size,  yet  they  have  a  great 
uniformity  of  appearance.    Thus  pus  is  composed 
of- serum,  fibrin,  and  globules;  and  (says  Sir  A. 
Cooper),  if  I  were  to  hazard  a  theory  upnn  this 
subject,  I  should  say  that  pus  was  composed  of 
the  constituent  parts  of  the  blood,  slightly  changed 
in  their  character  by  inflammation,"  (Lectures 
vol.  i.  p.  121.)  ' 
The  colour  and  the  consistence  of  pus  are  the 
two  qualities  which  first  attract  the  notice  of 
every,  the  moat  superficial,  observer.    The  colour 
arises  from  the  largest  portion  of  this  fluid  being 
composed  of  very  small  round  bodies,  much  re- 
sembling the  globules  of  cream.    The  fluid,  in 
which  the  globules  of  pus  swim,  might  at  first  be 
supposed  to  be  the  serum  of  the  blood,  for  it  co- 
agulates with  heat,  like  the  latter  fluid.    Pus  is 
also  probably  mixed  with  a  small  quantity  of  co- 
agulating lymph  ;  as  it  partly  coagulates,  after 
i  t  IS  secreted.    However,  the  fluid  part  of  pus  is 
found  to  have  properties  which  serum  has  not 
J  here  being  a  similarity  between  pus  and  milk 
experiments  have  been  made  to  ascertain  whether 
the  fluid  of  pus  could  be  coagulated  with  the  gas- 
ric  jnice  of  animals;  but  no  coagulation  could 
Ue  effected  in  this  manner.  A  solution  of  muriate 


of  ammonia  made  the  fluid  part  of  pus  coagulate  • 
but  not  any  other  secretion,  or  natural  fluid-  and* 
hence  it  was  concluded,  that  whenever  globules 
were  found  swimming  in  a  fluid,  coagulable  by 
muriate  of  ammonia,  the  matter  was  to  be  con- 
sidered as  pus. 

It  was  announced  by  M.  Dumas,  in  1828,  that, 
amongst  the  component  parts  of  pus,  there  is  one 
exactly  similar  to  caseum,  which  must  therefore 
not  be  regarded  as  a  product  peculiar  to  the  mam- 
mary secretion.  (See  Andral,  Prieis  d'AnaU  pa- 
thol.  t.  i.  p.  351.) 

"  Formed  by  a  process  similar  to  that  of  secre- 
tion, the  chemical  composition  of  pus  must  vary, 
not  only  with  the  nature  of  the  tissue  from  which 
It  is  derived,  but  likewise  under  the  influence  of 
various  morbid  conditions,  which  are  known  to 
modify  the  products  of  secretion  in  general.    It  is 
on  this  principle,  that  we  explain  the  difference 
which  exists,  particularly  at  the  commencement 
and  termination  of  suppuration,  between  the  pus 
furnished  by  serous  and  mucous  membranes;  the 
quantity  of  albuminous  matter  being  much  greater 
in  the  former  than  in   the  latter  case,  and,  as 
has  been  observed  by  Gendrin,  the  pus  furnished 
by  the  granulations  in  caries  contains  a  greater 
quantity  of  the  phosphate  and  muriate  of  lime  ; 
the  puriform  discharge  of  scrofulous  ulcers  a  larger 
proportion  of  soda  and  the  muriate  of  soda  ;  and 
that  which  is  found  in  the  tissues  surrounding  the 
joints  m  gout,  an  excess  of  the  carbonates,  phos- 
phates, and  perhaps  the  urate,  of  lime."  (See 
Carswell's  Illustrations  of  tlm  Elementary  Forms  of 
Disease,  fasc.  8.) 

The  proportion  which  the  white  or  yellowish 
opaque  globules  bear  to  the  other  parts  of  pus 
depends  on  the  health  of  the  parts  producing  ^he 
discharge.  When  the  globules  are  very  abundant 
the  matter  is  thicker  and  whiter,  and  is  called 
healthy  pvg;  the  meaning  of  which,  according  to 
Hunter,  is,  that  the  solids  which  produced  it  are 
m  good  health  ;  for  these  appearances  in  the 
matter  are  no  more  than  the  result  of  certain  salu- 
tary processes  going  on  in  the  solids,  the  effect  of 
which  processes  is  to  produce  the  disposition  on 
which  both  suppuration  and  granulation  depend 

Besides  the  above  properties,  pus  has  a  sweetish 
mawkish  taste,  very  difl'erent  from  that  of  most 
other  secretions;  and  this,  whether  it  be  pus  from 
a  sore,  or  from  an  inflamed  surface.  It  has  likewise 
a  smell  in  some  degree  peculiar  to  itself;  but  differ- 
ent in  different  cases.    Some  diseases,  it  is  said 
may  be  known  by  the  smell  of  the  discharge  as' 
for  mstance,  gonorrhoea  and  ulcerated  cancer?  '  ' 
Pus  sinks   in   water,    but   mucus  gen'erallv 
floats  ;   not  always,  however,  for  the  mucus  se- 
creted by  the  lining  of  the  bladder,  as  is  well 
known,  always  sinks  to  the  bottom  of  the  vessel 
m  which  the  urine  is  received.    The  elastic  vis- 
cous quality  of  mucus,  a  quality  which  never  be- 
longs to  pus,  seemed  to  Dupuytren  a  much  better 
criterion.     (See  Diet,  de  Med.  el  de  Chir  t  xi 
p.  6.)  •  • 

Pus  communicates  to  water  a  uniformly  troubled 
white  colour;  mucus  gives  the  appearance  of 
stringy  portions  floating  in  it.  Mucus  is  said  to 
be  inore  readily  dissolved  by  sulphuric  acid  than 
pus  IS.  It  has  also  been  asserted,  that,  if  water 
he  added  to  such  solutions,  the  pus  is  precipitated 
to  the  bottom  of  the  vessel  ;  while  the  mucus  in- 
stead of  being  completely  precipitated,  forms  swim- 
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miiig  flakes.  These  and  other  distinctions  between 
pus  and  mucus  are  not  however  deemed  of  much 
importance  at  the  present  day,  when  pus  is  no 
lonijer  regarded  as  a  sure  proof  of  the  existence 
of  ulceration. 

Pus  does  not  irritate  the  particular  surface 
which  secretes  it,  though  it  may  be  very  irritatmg 
to  any  other.  Hence  no  suppurating  surface  of 
any  specific  kind  can  be  kept  up  by  its  own  mat- 
ter: if  this  had  not  been  the  case,  no  sore  ot  a 
specific  qualitv,  or  producing  matter  of  an  irritat- 
ing kind,  could  ever  have  been  healed.  This  is 
similar  to  every  other  secretion  of  stimulating 
iluids,  as  the  bile,  tears,  &c.,  which  fluids  do  not 
stimulate  their  own  glands,  or  ducts,  but  are  ca- 
pable of  stimulating  any  other  part  of  the  body. 
(^Hunter.) 

Whenever  disease  attacks  either  the  suppurating 
surface  or  the  constitution,  the  production  of  true 
pus  ceases,  and  the  fluid  becomes  changed.  In 
general,  it  becomes  fetid,  thinner,  and  more  trans- 
parent, and  pirtakes  more  of  the  nature  of  the 
blood,  as  is  the  case  with  most  other  secretions  under 
siniila'r  circumstances. — Sanies  is  the  term  usually 
applied  by  surgeons  to  pus  in  this  degenerated 
state.  This  unhealthy  sort  of  matter  has  more  of 
the  serum,  and  frequently  more  of  the  coagulating 
lymph  in  it,  and  less  of  the  combination,  which 
renders  it  coagulable  by  a  solution  of  muriate  of 
ammonia.  It  has  also  a  greater  proportion  of  the 
extraneous  parts  of  the  blood,  which  are  soluble 
in  water,  such  as  salts;  and  it  has  a  greater  ten- 
dency than  true  pus  to  become  putrid. 

The  secretion  of  pus  is  often  suspended  in 
fevers:  while  the  constitution  is  thus  disturbed,  a 
sore  will  frequently  appear  almost  dried  up  ;  but, 
on  the  subsidence  of  the  fever,  its  surface  will 
again  secrete  pus  in  abundance.  This  is  a  fact 
which  every  young  dresser  must  have  noticed,  A 
similar  check  to  the  secretion  of  pus  is  also  pro- 
duced when  a  sore,  or  the  parts  immediately 
around  it,  are  attacked  by  fresh  inflammation. 
At  the  same  time  the  pus  is  changed  in  its  qua- 
lities, for  it  becomes  a  thin  ichor,  or  a  red  fluid, 
composed  of  senim  and  red  particles.  (See  A. 
Cooper's  Lectures,  vol.  i.  p.  123.)  The  qua'ities 
of  pus,  in  fact,  vary  with  every  change  m  the  state 
of  the  health  and  constitution,  and,  like  other  se- 
cretions, this  fluid  is  altered  by  eveo'thmg  which 
excites,  depresses,  or  deranges  the  system._  The 
properties  of  pus  in  specific  and  infectious  diseases 
are  not  indicated  by  any  particularity  in  its  appear- 
ance, nor  has  chemical  analysis  thrown  any  light 
upon  this  part  of  the  subject.  The  pus  of  small- 
pox and  of  a  venereal  ulcer  difi'ers  in  no  re- 
spect in  its  physical  and  chemical  properties  from 
that  of  a  phlegmonous  abscess.  The  nature  of 
such  pus  can  only  be  known  by  its  action  on  the 
living  body.  . 

When  the  vessels  lo-^e  the  power  of  producing 
good  pus,  they  also  lose  more  or  less  the  power  ol 
forming  granulations.  This  may  depend  on  some 
deviation  from  the  due  structure  and  action,  which 
such  vessels  should  possess,  in  order  to  be  qualified 
for  the  performance  of  these  two  operations. 

Pus  has  been  suspected  to  have  a  great  ten- 
dency to  putrefaction;  but  this  is  not  the  case 
with  pure  pus,  which,  when  first  discharged  from 
an  abscess,  is  perfectly  sweet.  But,  if  the  abscefs 
has  any  communication  with  the  air,  while  th 
miuicr  is  confined  in  it;  or  if  the  collection  ha 


been  so  near  the  colon,  or  rectum,  as  to  have  been 
infected  by  the  fajces,  then  the  matter  will  quickly 
become  putrid.  When  blood  is  Wended  with  pus; 
wheo  sloughs  are  mixed  with  it;  when  the  parts 
forming  the  seat  of  the  abscess  are  in  a  gangrenous 
state  from  an  erysipelatous  affection,  the  matter 
has  a  greater  tendency  to  putrefy  than  the  pure 
pus  discharged  from  sound  abscesses  or  healing 
sores.    Pure  matter,  though  easily  rendered  sus- 
ceptible of  change,  by  extraneous  additions,  is  in 
its  own  nature  tolerably  uniform  and  immutable. 
It  appears  so  unchangeable,  that  we  find  it  re- 
tained in  an  abscess  for  weeks,  without  having  un- 
dergone any  alteration.  These  qualities,  however, 
only  belong  to  perfect  pus.    If  a  healthy  sore  in- 
flames, the  matter  now  produced  from  it,  though 
unmixed  with  extravasated  blood,  or  dead  solids, 
becomes  much  sooner  putrid,  and  more  irritating, 
than  the  discharge  formed  before  this  alteration 
of  the  ulcer.  (Hunler.) 

In  the  preceding  paragraph  it  is  stated  that 
matter  frequently  remains  unchanged  in  abscesses 
for  weeks.  This  expression  is  not  strictly  correct; 
for,  inasmuch  as  the  cysts  of  abscesses  are  ab- 
sorbing, as  well  as  secreting  surfaces,  there  must  . 
be  a  continual  mutation  going  on  in  the  contained 
matter. 

In  the  words  of  one  of  the  most  eminent  sur- 
geons  of  modern  times  :   "  the  functions  of  the 
proper  membrane  of  an  abscess  are  not  restricted 
to  containing  the  pus  and  forming  a  boundary  for 
it  in  the  midst  of  the  adjacent  textures.  By  means 
of  the    very  active  absorption   and  exhalation, 
which  take  place  upon  its  surface,  its  contents  are 
incessantly  undergoing  renewal,  and  its  qualities 
modified,  according  to  the  different  degrees  of 
stimulation  which  it  receives.    An  abscess  is  not 
altogether  removed  from  the  influence  of  life;  on 
the°contrarv,  it  participates  in  it,  though  feebly 
and  obscurely,  like  all  other  fluids  collected  in 
organic  receptacles.    It  is  through  the  medium 
of  the  living  cyst  that,  in  consequence  of  excite- 
ment of  all  kinds,  the  fluid  of  abscesses  is  seen 
to  augment,  or  diminish  in  quantity,  to  become 
thicker  or  thinner,  and  often  to  be  reached  by  sub- 
stances introduced  by  the  regular  action  of  the  ab- 
sorbents, or  by  direct  injection  into  the  sanguife- 
rous system.    It  is  because  the  cysts  of  abscesses 
are  connected  by  close  sympathies  with  the  princi- 
pal centres  of  our  organisation,  that  they  rapidly  leel 
the  effects  of  the  least  stimulation  of  the  viscera, 
and  that  medicines,  internally  exhibited,  are  some- 
times so  efficacious  in  bringing  about  the  absorption 
of  pus     The  cyst  of  an  abscess  is  its  most  impor- 
tant part:  it  is  a  special  organ,  of  new  formation, 
which  takes  rank,  as  it  were,  in  the  living  economy, 
and  is  to  be  classed  with  those  parts  of  it  whose 
relations  are  the  most  conspicuous  ""d  the  most 
active."    (See  Dupuytrcn,  in  Diet,  da  Med.  ei  ae 

*^'when  delAone,  or  other  extraneous  bodie.s 
are  present,  and  keep  up  irritation,  or  when  blood 
becomes  mixed  with  the  P«ndent  matter  the  dis- 
charge is  always  fetid  and  offensive.  Ihis  sUte 
of  it  is  one  mark  of  the  presence  of  carious  or  dead 

'"'The  discharge  of  an  unhealthy  sore  blnckcns 
silver  probes  and  preparations  of  load.      i  h"S  e 
feet  is  imputed  by  Dr.  Crawford  to  the  snlphu  e^  e d 
hvdroo-en  ca^  generated  in  such  m-i«<'r-  ' 
^Z:.oI\kA.  year  1790,  p.  MS.)  Further 


observations  on  pua  ninj'  he  found  in  an  Essay  on 
the  DiJ/innjfs  bettvcen  Pus  and  Mucus,  by  Dr. 
Darwin,  junior  ;  and  also  in  Dr.  G.  Pearson's 
Paper  iu  JMos.  Trans.  Itil]. 


Use  op  Pus. 

Suppuration  is  sometimes  regarded  as  a  consti- 
tutional disease,  ciianged  into  a  local  one,  the 
farmer  being  supposed  to  be  discharged,  or  tlirovvn 
out  of  the  body,  either  in  the  form  of  pus,  or  toge- 
ther with  this  fluid.  Critical  abscesses  have  been 
thought  to  be  an  example  of  this  use  of  suppura- 
tion. It  has  also  been  imagined  to  carry  off  local 
complaints  from  other  parts  of  the  body,  on  the 
old  principle  of  derivation,  or  revulsion.  Fur  this 
reason,  sores  or  issues  are  sometimes  made,  before 
an  attempt  to  heal  up  an  ulcer  of  long  continuance. 
Suppuration  is  sometimes  excited  with  the  view  of 
making  parts,  such  as  indurated  swellings,  dissolve 
into  pus;  but  it  is  by  no  means  certain  that  it  ever 
operates  on  this  principle. 

The  secretion  of  pus  has  been  looked  unon  as  a 
general  prevention  of  many,  or  of  all  the  causes 
of  disease.  Hence,  issues  have  been  made  to  keep 
off  universal,  as  well  as  local,  disease.  However, 
the  use  of  pus  is  perhaps  unknown;  for  it  is  formed 
most  perfectly  from  healthy  sores,  and  iu  healthy 
constitutions  ;  and  large  discharges  from  parts 
not  very  essential  to  life,  produce  very  little 
change  in  the  constitution,  and  as  little  upon 
being  healed  up,  whatever  some  may  suppose  to 
the  contrary.  {Hunter.)  This  is  certainly  the  case 
with  many  old  ulcers,  the  suppuration  from  which 
seems  to  have  little,  or  no  effect,  in  impairing  the 
health. 

When  the  surface  of  a  sore  is  left  uncovered, 
the  thin  part  of  the  matter  evaporates,  and  the 
thick  part  dries  and  forms  a  scab.  Nature,  there- 
fore, seems  to  have  designed,  that  one  use  of  pus 
should  be  to  make  a  cover,  or  protection,  for  ulcer- 
ated surfaces.  But  I  cannot  agree  with  what  has 
been  asserted  {Hunter),  that  the  natural  healing 
of  a  sore  under  a  scab  usually  takes  place  more 
quickly,  than  when  surgical  dressings  are  em 
ployed. 

On  ulcers,  as  would  appear  from  certain  micro- 
scopical observations,  "  the  coagulated  pus  is  ren- 
dered tubular  by  the  extrication  of  its  carbonic 
acid  gas,  and  these  tubes,  or  canals,  are  immedi- 
ately filled  with  red  blood,  and  thus  connected 
with  the  circulation."  If  this  point  were  esta- 
blished. Sir  Everard  Home  conceives  that  there 
would  then  be  little  difficulty  in  making  out  the 
succeeding  changes,  by  means  of  which  the  coagu- 
lated pus  afterwards  becomes  organised.  (On  the 
Convrr.iion  of  Pus  into  O'nmuluiions  or  new  Flesh, 
in  /'/dl.  Trans,  vol.  cix.  p.  109,  Lond.  1019.) 
Tliese  statements  may  be  curious;  but  I  do  not 
imagine  that  nature  will  let  us  trace  much  further 
the  secrets  here  referred  to. 

Among  the  secondary  uses  of  suppuration  may 
be  mentioned  that  of  opening  a  communication 
between  a  (j^pease  and  the  extern;il  surface  of  the 
body;  and  that  of  leading  to  the  formation  of  a 
passage  for  the  exit  of  extraneous  bodies,  &c. 

Though  an  abscess  is  sometimes  dispersed  by  its 
contents  being  absorbed,  this  is  not  the  usual  course 
of  the  case;  and  the  tumor,  instead  of  diminishing, 
generally  continues  to  increase,  instead  of  subsid- 
Jiig,  or  remaining  stationary.  Under  such  circum- 
Unnccs  the  pus  commonly  advances  cither  to  the 


SUPPURATION. 

skin  or  a  mucous  .surface,  in  which  an  outlet  for  it  is 
produced  by  an  ulcerative  process.    Here  we  find 
that  pus  is  subject  to  the  general  law  of  the  animal 
economy,  which  tends  to  expel  from  the  body  all 
extraneous  substances,  capable  of  irritating  and  dis- 
turbing its  textures.  It  is  scarcely  necessary  to  ob- 
serve,  that  when  pus  makes  its  way  into  a  cavity, 
passage,  or  organ  lined  by  a  mucous  membrane,  it 
finds  almost  as  ready  an  outlet  from  the  body  as  if 
the  abscess  had  taken  its  still  more  frequent  course 
to  the  cutaneous  surface.    If  an  abscess  be  near  a 
mucous  texture,  then  nature  will  often  make  the 
pus  take  this  direction  to  discharge  itself,  instead 
of  conducting  it  to  the  skin,  which  may  be  more 
remote.     But  we  do  not  remark  a  similar  ten- 
dency of  abscesses  to  make  their  way  into  cavities 
invested  by  a  serous  membrane,  because  as  this 
always  constitutes  a  close  sac,  the  advantage  of  an 
outlet  for  the  purulent  matter  would  not  thereby 
be  obtained.    Illustrations  of  this  disposition  are 
afforded  in  abscesses  in  the  vicinity  of  bones,  or 
in  the  parietes  of  the  abdomen  or  chest,  or  situated 
near  fibrous  or  synovial  membranes,  where,  in- 
stead of  weakening  the  textures,  abscesses  fre- 
quently have  the  contrary  effect,  by  thickening  the 
periosteum,  the  pleura,  the  peritoneum,  aud°  the 
fibrous  and  synovial  structures. 

Notwithstanding  the  fact,  that  abscesses  gene- 
rally tend  to  the  surface,  and  not  to  the  great  ca- 
vities and  internal  organs,  which  seem  even  to  be 
frequently  protected  by  a  thickening  of  the  tex- 
tures interposed  between  them  and  the  collection 
of  matter,  exceptions  are  sometimes  noticed.  If 
an  abscess,  situated  in  the  parenchyma  of  the 
lungs,  may  occasion  an  adhesion  of  the  pulmonary 
to  the  costal  pleura,  followed  by  ulceration  of  the 
intercostal  muscles,  and  the  formation  of  an  outlet 
lor  the  matter  through  the  parietes  of  the  chest  it 
IS  not  less  certain  that  purulent  collections  situ- 
ated on  the  outside  of  the  chest,  in  contact  with 
the  ribs,  may  insinuate  themselves  between  these 
bones,  press  back  the  pleura,  and  be  effused  within 
that  cavity.  The  son  of  J.  L.  Petit  is  said  to  have 
died  from  such  a  cause.  Analogous  occurrences 
lave  been  observed  in  abscesses  situat.-d  on  the 
outside  of  the  peritoneum,  and  especially  in  those 
which  so  commonly  form  in  the  inguinal  region  in 
women  who  have  been  recently  delivered.  The 
extension  of  an  abscess  into  an  ad joinino'' cavity 
18  also  possible,  where  the  matter  is  originallv 
formed  near  a  joint. 


Of  the  Time  when  Ab.scesses  should  be 

OPENED. 

The  following  are  generally  regarded  as  cases 
in  winch  an  opening  should  be  made,  as  soon  as 
the  slightest  degree  of  fluctuation  is  perceptible 
or  sometimes  even  sooner.  ' 

1.  Abscesses  arising  from  extravasation  or  ef- 
usion  of  irritating  fluids  or  matters  in  the  cellu- 
hir  tissue.  To  this  class  especially  belong  uri- 
nary and  fascal  abscesses.  Here  the  incision  is 
necessary,  not  only  for  the  discharge  of  pus,  but  of 
the  effused  matter,  or  fluid,  which  is  the  cause  of 
irritation  and  suppuration.  I  may  add,  that 
tnider  such  circumstances,  a  very  free  incision  is 
required  to  fulfil  tli^se  two  important  indications 

2.  Abscesses  preceded  by  intense  inflammk- 
tion,  and  situated  in  parts  abounding  in  adinous 
cellular  tissue;  as,  for  instance,  tlio  verge  of  the 
anus,  the  neighbourliood  of  the  rectum,  tlic  sides 
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of  the  neck,  and  the  axillary,  inguinal,  and  pop- 
liteal regions.  In  such  caaes,  if  an  early  opening 
be  not  made,  the  purulent  matter  spreads  to 
a  great  extent  in  the  cellular  tissue,  and  an  enor- 
mous denudation  of  parts,  or  separation  of  them 
from  one  another,  is  apt  to  ensue. 

3.  Daily  experience  teaches  the  surgeon  that 
abscesses  are  seriously  retarded  in  their  progress 
to  the  surface  of  the  body  by  the  intervention  of  a 
fascia,  or  an  aponeurosis.  These  are  cases,  there- 
fore, requiring  an  early  opening  to  be  made,  in 
order  to  prevent  the  matter  from  spreading  widely 
in  the  interstices  of  the  muscles,  from  detaching  the 
vessels  and  nerves  from  their  connections,  and  from 
forming  numerous  and  extensive  sinuses  in  va- 
rious directions.  Abscesses,  under  the  fasciae  of  the 
thigh,  arm,  forearm,  and  leg,  come  under  the  rule 
here  specified,  as  well  as  collections  of  matter  under 
the  palmar  and  plantar  fasciae,  and  in  the  sheaths  of 
tendons.  Here,  as  Dupuytren  observes,  the  prac- 
tice of  an  incision  is  warranted  as  soon  as  the 
practitioner  perceives  oedema  of  the  parts,  a  broad 
and  undefined  swelling  of  them,  the  phenomena 
attending  the  progress  of  internal  abscesses,  and  a 
deep  obscure  fluctuation,  following  the  ordinary 
symptoms  of  inflammation. 

4.  Abscesses  in  the  parietes  of  the  chest,  or 
abdomen,  in  the  vicinity  of  a  serous  membrane, 
should  be  opened  without  delay,  in  order  to  pre- 
vent with  certainty  the  eiFusion  of  pus  inwardly, 
an  occurrence  which,  though  rare,  has  sometimes 
happened.  Certain  abscesses  of  the  neck,  formed 
under  the  sterno-cleido  mastoid  muscle,  call  for  an 
early  opening  ;  because  they  not  only  cause  a 
considerable  and  very  painful  swelling,  but  the 
matter  may  easily  descend  towards  the  clavicle 
and  chest,  in  the  course  of  the  vessels  and  nerves. 

5.  Abscesses  in  parts  abundantly  supplied  with 
nerves  and  capillary  blood-vessels,  and  which  when 
inflamed,  are  accompanied  by  excessive  pain  or 
close  confinement  or  strangulation  of  the  te-xtures, 
as  whitlows,  large  painful  boils,  carbuncles,  &c. 

6.  All  abscesses  producing  serious  disturbance, 
or  interruption  of  the  functions  of  very  important 
organs,  and  thereby  endangering  life  ;  as  ab- 
scesses of  the  throat,  or  near  the  larynx,  or  pha- 
rynx; abscesses  compressing  tfie  jugular  veins, 
and  threatening  the  patient  with  apoplexy  or  suf- 
focation, &c.  In  such  cases,  if  the  practitioner 
were  to  defer  making  an  opening  until  the  swelling 
had  softened,  and  the  abscess  had  been  perfectly 
formed,  the  patient  would  be  in  great  danger  of 
perishing  ere  such  changes  had  taken  place. 

7.  The  generality  of  chronic  abscesses  should 
be  opened  early,  more  especially  if  the  means 
usually  resorted  to  for  promoting  the  absorption  of 
the  matter  present  no  prospect  of  success.  By 
omitting  to  make  an  outlet  for  the  matter,  we 
allow  the  accumulation  of  it  to  increase,  and 
sometimes  the  abscess  then  becomes  dangerous 
from  its  mere  size,  the  inner  surface  of  it,  or  the 
cyst,  acquiring  vast  magnitude.  With  respect  to 
chronic  abscesses,  connected  with  diseased  bone 
or  diseased  joints,  and  collections  of  purulent 
fluid  in  the  synovial  membranes,  some  directions 
will  be  found  in  other  parts  of  this  work.  (See 
Joints  ;  Lumbar  Abscbss;  VBnTEBR.u.) 

"  Those  abscesses  ouifl't  to  be  opened  early 
(says  Professor  Thomson)  that  are  situated  in 
parts  through  which  the  matter  is  liable  to  be- 
come widely  diffused.    Tliis  is  particularly  the 


case  with  abscesses  that  are  situated  on  the  fore- 
part of  the  neck,  or  in  the  cavity  of  the  axilla, 
or  by  the  side  of  the  rectum.    When  matter  is 
formed  in  the  cavity  of  the  axilla,  if  it  does  not 
speedily  obtain  an  external  outlet,  it  is  very  liable 
to  pass  up  towards  the  clavicle  in  the  course  of 
the  axillary  plexus  of  nerves  and  vessels,  or  for- 
wards under  the  pectoral  muscle.    I  have  repeat- 
edly seen  axillary  abscess  take  both  of  these  direc- 
tions at  the  same  time,  forming  one  of  the  most 
painful  and  difficult  cases  to  treat  which  occurs 
in  the  management  of  abscesses."    Dr.  Thomson 
also  considers  an  early  opening  proper  and  neces- 
sary, when  the  matter  is  lodged,  as  in  some  cases 
of  whitlow,  in  the  sheaths  of  the  tendons  ;  when 
matter  is  formed  under  the  periosteum  ;  when  it 
collects    under   fasciae,  or   in   the   vicinity  of 
large  arteries,  joints,  or  the  greater  cavities  of  the 
body  ;  and  also  when  the  abscess  is  deep-seated. 
(See  On  Inflammaiion,  pp.  336—338.) 

With  respect  to  making  an  early  opening  into 
abscesses  situated  near  large  arteries,  I  am  not 
aware  that  any  danger  of  the  artery  ulcerating, 
in  consequence  of  the  nearness  of  the  pus,  really 
exists.  Therefore,  some  doubts  may  reasonably  be 
entertained  of  the  soundness  of  Professor  Thom- 
son's advice  in  this  particular  case,  as  the  general 
rule  of  opening  abscesses  near  large  blood-vessels, 
in  an  early  stage  of  the  disease,  would  be  objec- 
tionable on  the  ground  of  the  practice  exposing 
the  vessels  themselves  to  injury.  Indeed,  this 
well-informed  writer  distinctly  mentions,  in  con- 
sidering the  subject  in  question,  that  the  arteries 
are  not  very  susceptible  of  ulcerative  absorp- 
tion.   (P.  337.) 

The  making  of  an  opening  in  certain  abscesses 
should  be  deferred  longer  than  in  common  in- 
stances. Such  are  collections  of  purulent  matter, 
situated  in  internal  organs,  as  the  liver,  spleen, 
kidney,  and  lungs,  and  producing  an  outward 
swelling.  Dupuytren  deems  it  most  prudent  not  to 
open  such  tumor  until  the  skin  is  inflamed,  the 
only  circumstance  which  can  be  depended  upon 
as  denoting  the  formation  of  those  adhesions,  by 
which  alone  the  insinuation  of  the  pus  into  the  great 
serous  cavities  will  be  prevented. 
Op  the  Place  where  the  Opening  should 

BE  MADE. 

If  a  free  opening  be  not  required,  or  making 
such  free  opening  be  not  practicable,  it  is  at  least 
proper  to  make  whatever  outlet  for  the  matter 
can  be  made  in  a  depending  situation.  By  this 
means,  the  pus  will  more  readily  escape,  and  all 
pressure  arising  from  its  confinement  or  lodgment 
will  be  prevented.  . 

When  circumstances  forbid  an  opening  to  De 
made  at  the  most  depending  part  of  an  abscess, 
the  surgeon  should  make  a  freer  opening  than 
would  otherwise  be  required,  press  out  the  mat- 
ter as  often  as  necessary,  and  keep  the  sides  ot  the 
abscess  together  with  a  compress  and  bandage. 
In  some  instances,  the  opening  may  be  convertea 
into  one  snfiiciently  depending,  by  keeping  the 
patient  in  a  desirable  posture. 

But  abscesses  are  not  always  to  be  opened  at 
the  most  depending  part.    The  distance  between 
the  matter  and  the  skin  at  tins  part  .s  the  con 
mon  reason  against  the  method.  If 
rather  deeply  situated,  and  points  in  'M'lace  vl  h 
is  higher  than  that  where  the  main  collection  lies, 


it  is  proper  to  make  the  opening  where  the  conical 
eminence,  or  (as  it  is  termed)  the  pointing,  ap- 
pears. Thus,  if  an  abscess  should  form  in  the 
centre  of  the  breast,  and  point  at  the  uppermost 
part,  which  is  often  the  case,  it  would  be  impro- 
per to  cut  through  the  lower  half  of  the  mamma, 
in  order  to  make  a  passage  for  the  matter  in  that 
direction.  If  an  abscess  should  form  on  the  up- 
per part  of  the  foot,  it  would  be  wrong  to  make 
;ui  opening  through  the  sole  of  the  foot  to  get  at 
the  most  depending  part  of  the  abscess  ;  for,  be- 
sides cutting  such  a  depth  of  sound  parts,  a  great 
many  useful  ones  would  be  destroyed. 

When  the  abscess  did  not  point  in  a  depending 
situation,  Mr.  Hunter  preferred  leaving  the  col- 
lection of  matter  first  to  burst  of  itself,  and  then 
dilating  the  opening  as  freely  as  necessary.  By 
allowing  abscesses  to  burst  spontaneously,  the 
opening  is  not  so  apt  to  heal  as  if  made  by  art, 
and  therefore,  Mr.  Hunter  conceived,  better,  in 
such  situations. 

In  most  cases,  however,  it  is  decidedly  better 
even  to  cut  through  a  certain  thickness  of  parts, 
for  the  sake  of  obtaining  a  depending  opening, 
than  to  make  the  opening  where  the  pointing 
appears;  that  is,  where  the  parts  are  thinnest,  and 
the  matter  is  nearest  the  surface.  This  advice 
is  worthy  of  remembrance,  when  there  is  no  doubt 
of  the  existence  of  matter  at  the  depending  place, 
and  when  the  parts  to  be  divided  are  not  import- 
ant. Collections  of  matter  beneath  the  fascia 
of  the  forearm  and  thigh  particularly  demand 
attention  to  this  direction,  as  they  commonly  point 
where  those  fibrous  expansions  are  tninnest,  not 
where  the  matter  can  most  readily  escape.  Ab- 
scesses in  the  sheath  of  the  rectus  abdominis 
should  also  be  opened  in  a  low  situation. 

Different  Methods  op  opening  Abscesses. 

All  abscesses  will  sooner  or  later  naturally 
burst  of  themselves,  unless  the  matter  be  absorbed  ; 
and  sometimes  they  ought  to  be  allowed  to  take 
this  course.  There  are,  however,  as  I  have  al- 
ready explained,  particular  circumstances  which 
urgently  require  an  early  opening;  but,  when  the 
skin  over  the  abscess  is  very  thin,  it  is  not  of 
much  consequence,  whether  the  case  be  permitted 
to  burst  of  itself,  or  it  be  opened  by  the  surgeon. 

When  abscesses  are  laige,  it  is  generally  ne- 
cessary to  open  them  by  art,  whether  they 'have 
burst  of  themselves  or  not  ;  for  the  natural 
opening  will  seldom  be  sufficient  for  the  com- 
pletion of  a  cure;  and,  although  it  may  be  suf- 
ficient for  the  free  discharge  of  the  matter,  ypi 
th  ese  abscesses  will  heal  much  more  readily  when 
a  free  opening  is  made  ;  for  the  tliin  skin  over 
the  cavity  granulates  but  indifferently,  and  there- 
fore unites  but  slowly  with  the  parts  underneath. 
(^Hunter.) 

Abscesses  may  be  opened  either  with  a  lancet 
or  knife,  or  occasionally  by  making  an  eschar 
with  caustic.  Against  the  latter  plan,  however, 
strong  objections  generally  lie  :  the  use  of  caustic 
is  not  usually  attended  with  any  advantage  which 
may  not  be  obtained  by  a  simple  puncture  or  in- 
cision :  upon  a  tender  inflamed  part  it  gives  much 
more  pain  ;  it  is  more  slow  in  its  effects  ;  and  the 
surgeon  can  never  direct  its  action  so  nicely  as  to 
destroy  exactly  the  parts  which  he  wishes,  and  no 
more.  If  the  eschar  be  not  made  deep  enough  the 
lancet  must,  after  all,  be  used.  Caustic  also  leaves 
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a  disagreeable  scar,  a  consideration  of  much  import- 
ance in  the  female  neck  or  face.  To  these  numerous 
objections  I  may  add,  that  the  eschar  is  frequently 
ten  or  twelve  days  in  becoming  detached.  It  is 
seldom,  except  when  there  is  a  redundance  of 
skin,  or  when  there  is  a  good  deal  of  it  thinned 
and  undermined,  that  caustic  should  be  preferred. 
It  may  sometimes  be  advantageously  resorted  to 
when  there  is  a  good  deal  of  indolent  hardness 
around  a  small  abscess. 

For  this  purpose,  the  potassa  cum  calce,  or  the  J90- 
tassa  alone,  is  ttie  best  caustic.  The  part  is  first 
to  be  covered  with  a  piece  of  adhesive  plaster, 
which  has  a  portion  cut  out  exactly  of  the  same 
figure  and  size  as  the  opening  intended  to  be  made 
in  the  abscess.  The  end  of  the  caustic  is  then  to 
be  dipped  in  water,  and  to  be  rubbed  on  the  part 
till  the  skin  becomes  brown.  The  surface  Is  now 
to  be  immediately  washed  with  some  wet  tow,  the 
plaster  is  to  be  removed,  and  an  emollient  poultice 
applied. 

In  almost  all  cases  it  is  better  to  use  the  lan- 
cet, double-edged  bistoury,  or  sharp-pointed  nar- 
row knife.  Either  of  these  instruments  opens  the 
abscess  at  once,  and  with  less  pain  than  results 
from  caustic  ;  it  occasions  no  loss  of  substance, 
consequently  a  smaller  cicatrix  ;  and,  by  using 
it,  the  opening  may  be  made  in  the  most  advan- 
tageous direction,  and  of  the  exact  size  required. 

QuAi,iTiES  OP  Pus. 

[It  is  most  difficult  to  condense  into  moderate 
compass  the  history  of  the  progress  made  in  the 
knowledge  of  the  properties  of  pus  during  the  last 
thirty  years.  We  will  attempt  it  under  the  follow- 
ing heads  : — 

(cf)  Physical  Qualities.~Orm  naked-eye  charac- 
ters we  need  say  little  more.    It  is  a  homogeneous 
creamy  liquid,  of  yellowish-white  colour,  easily 
miscible  with  water,  but  forming  a  sediment  at  the 
bottom  of  the  vessel  if  allowed  to  rest.  Its 
specific  gravity  is  from  1030  to  1033.  Examined 
under  the  microscope,  it  shows  globules  floating  in 
a  clear  liquid.    Taking  the  words  of  one  of  the 
earliest  and  ablest  microscopic  observers,  these  are 
peifectly  globular  in  form,  and  vary  in  size  from 
tioth  to  ,^5th  of  a  millimeter  (or  from  abdut 
asB^'h  to  s^o'h  ot  an  inch)  in  diameter.  Their 
suilace  is  finely  granular.    They  have  a  regular 
well-defined  ed^e,  and  roll  freely  in  the  iiquur 
puns  upon  each  other.    On  the  addition  of  water 
they  become  much  increased  in  size,  tlieir  finely 
granular  surface  disappears,  and  thev  become  more 
transparent.     Weak  acetic  acid  partially,  and  the 
strong  acid  completely,  dissolves  the  cell-wall  and 
bungs  into  view  the  nucleus,  which  generally 
assumes  the  appearance  of  two  or  three  granules 
close  together,  each  with  a  central  shaded  spot 
They  are  generally  about  ^^th  of  a  millimeter  in 
diameter.    Occiisionally  the  nucleus  may  be  thus 
seen  to  be  composed  of  four  or  even  five  granules 
{Hughes  Bemtttt  on  Cancerous  Growths,  &c  Ju/m' 
ii'Ai),  p.  1.56.)  '      '  '■ 

On  this  reaction  the  peneral  diagnosis  of  pus  is 
f.iunded;  a  creamy  liquid  containing  abundant  cIq. 
liules,  which  on  the  addition  of  acetic  acid  bcc(Tme 
tninspnrent,  and  show  a  two-  to  five-partite  nucleus 

When  urine  or  other  liquid  mixed  with  ims 
is  exposed  to  heat,  after  the  visible  parts  have 
subsided  it  becomes  opaque  Ij'om  the  coaKulation  of 
the  serum. 
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Pus,  when  thin,  lets  fall  an  opaque  deposit  of 
corpuscles,  leaving  a  thinner  supernatant  layer  of 
Beruni.  In  some  cases  it  is  so  dense  that  not  a 
drop  of  clear  liquor  can  be  separated.  It  is  not 
known  to  coagulate  spontaneously.  In  the  rabbit, 
after  wounds  and  experiments,  collections  of  pus 
form  under  the  skin,  constituting  firm  cheesy 
crumbling  masses,  covering  the  whole  animal  like 
a  coat  of  mail.  (Kiihne,  Lehrbucli  der  physiolo- 
gischen  Chemie,  Leipxifl,  18'j8.) 

(h)  Chemical  Composilion  and  Qualities. — Pus 
yields  in  chemical  analysis,  according  to  Gorup 
iesanez,  as  consiaul  ingredients — Water,  albumen, 
fats  (oleates  and  palraitates  of  glycerine),  soaps 
(oleates  and  pahnitates  of  alkalies),  cholestearin, 
cerebric  acid,  and  phosphorised  fat,  extractive  with 
leucin  ;  salts,  espectaUy  chloride  of  sodium, alkaline 
phosphates  aud  carbonates,  sulphate  of  lime,  earthy 
phosphates  and  iron. 

Occasional  ingredients — Mucus,  pyin,  casein  (?) 


chondrin,  gluten,  chlorodiuio  acid,  pyocyanlu  bile 
acids  and  pigments,  sugar  and  urea. 

The  solids  of  pus  vary  very  much  in  quantity 
in  different  cases.  Thus,  Scherer  found  12*8  per 
cent,  in  the  pus  of  a  psoas  abscess  just  opened,  aud 
only  4  per  cent,  in  the  thin  alkaline  discharge 
some  days  afterwards.  Usually,  they  are  from 
10  to  16  per  cent.,  and  when  burned  leave  5  or  G 
of  inorganic  ash,  of  which  chloride  of  sodium  is  the 
most  abundant  ingredient.  According  to  Nasse, 
1000  parts  of  pus  serum  contain  r2'6  of  chloride 
of  sodium  ;  100  parts  of  ash  of  pus  contain  72*33 
of  the  same.  It  specially  belongs  to  the  serum. 
{Kuhne.) 

The  following  table,  extracted  from  Gorup 
Besanez  {Texll/ook  of  Physioloyical  Chemislri/, 
Bruitsivick,  1862),  gives  an  interesting  view  of 
the  relative  composition  of  liquor  sanguinis,  serum, 
and  pus : — 


In  1000  Parts 


Water  .... 
Fixed  material  . 

Fibrin  .      .      .  . 
Albumen 
Extractive  . 
Mucus,  pus  corpuscles 
Cholesteaiin  and  fat  . 
Clilonde  of  sodium 
Other  salts  of  alkalies. 
Earthy  phosphates  and 
iron  ,      .       .  . 


Blood 

Blood 

Pus 

Plasma 

Serum 

C.  Schmidt 

Scherer 

Bodeker 

Lassaigne 

Von  Bibra 

I 

II 

III 

901-51 

960-60 

8R7-6 

902  0 

907-0 

8G2-0 

769-0 

98--t9 

93-40 

112-4 

98-0 

93-0 

1380 

231-0 

8-OG 

77-62 

43-8 

60-0 

63-0 

91-0 

1800 

81 '92 

5-15 

20-0 

290 

19-0 

46-5 

10-9 

25-0 

9-0 

120 

24-0 

5-9  1 

8  51 

9-45 

3-2  1 

13-0 

6-0 

90 

9-0 

.,1 

Dr.  W.  H.Dickinson  {Med.-Cliii:  Trans,  vol.  1. 
p.  48)  calls  attention  to  the  fact  that  the  analyses 
of  pus  in  Simon's  Chemistry  by  Gu.erboch  and 
Valentin  show  the  soluble  or  alkaline  salts  of  its 
ash  to  be  to  the  insoluble  in  the  proportion  of 
5  to  0'7,  and  in  another  case  of  4-7  to  0  62, 
According  to  Nasse,  in  1000  parts  of  blood  serum 
the  alkaline  salts  amounted  to  7-1 ;  in  1000  parts 
of  pus  serum  to  15-32.  Lehmann  affirms  that  the 
ash  of  pus  contains  6  9  per  cent,  of  potass,  whilst 
the  ash  of  blood  contains  only  4  8  per  cent.  This 
chemist  infers  that  "  the  ash  of  pus  always  con- 
tains a  larger  quantity  of  phosphates  and  potass 
than  the  intercellular  fluid  of  the  corresponding 
blond."  Dr.  Dickinson  shows  that  in  the  case  of  a 
child  with  dilated  bronchi,  who  coughed  up  daily 
about  3|  ounces  of  pus,  tliis  contained  •!)-22 
grammes  of  mineral  matter,  of  which  -867  gramme 
(about  1 3  grains)  was  alkaline,  and  -0.55  earthy. 
The  alkalies  consisted  of  soda  -275,  potass 
In  pus  from  a  psoas  abscess,  100  parts  contained, 
of  potass  -604,  soda  '476,  earthy  salts  -2.  The 
significance  of  these  analyses  will  be  adverted  to 
presently. 

Tlie  cells  of  freshly-formed  pus,  says  Kiihne, 
exactly  resemble  white  blood  corpuscles,  and  ex- 
hibit lively  contractile  movements.  Fine  glancing 
particles  are  more  abundant  in  pus  corpuscles  than 
in  white  blood-cells,  and  nuclei  are  rather  more 
numerous.  Indented  nuclei  appear  to  be  always 
)ii()duced  when  pus  loses  its  vitality,  especially  on 
the  addition  of  water  or  diluted  acid.  The  fine 
particles  are  supposed  to  be  fatty.  Changes  in  pus 


are  speedily  induced  by  standing,  especially  in  a 
warm  place. 

By  the  addition  of  salts,  pus  can  with  some 
difficulty  be  filtered  and  its  corpuscles  separat  d. 
When  the  thickish  mass  lel't  behind  has  been 
washed  with  water,  and  then  with  a  ten  per  cent, 
solution  of  common  salt,  a  thick  slimy  mass  is 
formed,  which  is  precipitated  with  water.  This 
precipitate  gives  the  recictions  of  myosin.  {Hoppe- 
Seyler.)  Pus  serum  closely  resembles  blood 
serum  ;  it  is  fibrino-plastic,  it  contains  para  globu- 
lin, and  after  being  treated  with  carbonic  acid 
it  throws  down  a  precipitate  with  dilute  acetic 
acid  (albuminate  of  potass),  and  it  coagulates  like 
blood  serum  at  a  temperature  of  about  167°  F. 
(76°  C.)  from  the  serum-albumen  it  contains.  Ac- 
cording to  Hoppe  also  it  contains  myosin.  The 
pus  of  abscesses  may  be  either  strongly  acid,  or 
strongly  alkaline  from  annuonia  produced  by  decom- 
position, and  besides  the  above  components  may 
contain  protagon,  cholestearin,  soap,  free,  fixed,  aud 
volatile  fatty  acids,  glutin,  chondrin,  leucin,  tyro- 
sin,  xanthin,  chlorodinic  acid,  pyocyanin,  bili- 
rubin, urea,  and  sugar.  As  to  tlie  existence  of 
casein  in  pus,  the  albuminate  of  potass  already 
alluded  to  is  identical  with  this  substance. 
{Kiihiic.)  Of  the  bodies  nearly  allied  to  these  albu- 
minoid substances,  mucin,  chondrin,  and  glutin 
might  be  looked  for  in  pus.  Mucin  has  not,  how- 
ever, been  discovered,  nhhough  carefully  sought 
for  by  H.  Fischer;  but  Biideker  has  iound  the  two 
others  in  abscesses  following  congestion  several 
times  in  association,  but  glutin  alone^  he  only 
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found  once.  It  is  not  ceilain  whether  tluse  pre- 
exist in  the  serum  or  in  the  cell-walls  of  the  cor- 
puscles. Choudriii  probably  comes  from  cartilage 
when  the  pus  is  connected  with  joints,  the  glutin 
from  the  gelatinous  connective  tissue.  So  glutin 
is  found  in  leucocytliasmic  blood  from  the  nniltitudc 
of  white  corpuscles  therein  contained.  {Svhcrer.) 

By  rubbing  pus  corpuscles  with  quartzose  sand 
and  exhausting  witli  ether,  protagon  may  be  ob- 
tained.   The  quantity  of  phosphorus  sometimes 
found  in  pus  is  explained  by  the  presence  of  this 
body.    The  fixed  fatty  acids,  palmitic  and  stearic, 
sometimes  separate  from  acid  pus  after  standing  ; 
they  appear  in  a  crystalline  form  and  in  consider- 
able abundance.    In  fresh  weakly  alkaline  pus  (the 
normal  condition)  these  exist  as  soaps.    Pus  serum, 
alter  the  addition  of  acetic  acid,  forms  on  its  sur- 
face a  collection  of  oil  drops  (oleic  acid).  The 
cholestearin  contained  iu  pus  separates  in  pretty 
rhombic  plates.     The  volatile  fatty  acids  only 
appear  after  considerable  change  in  the  pus,  either 
in  the  body  or  out  of  it.    They  give  rise  to  the 
strong  acid  reaction  already  alluded  to.  H.  Fischer, 
by  distilling  normal  pus  of  a  weak  alkaline  reac- 
tion with  tartaric  acid,  failed  to  obtain  any  of  thera  ; 
but  when  the  pus  was  either  very  acid  or  very 
alkaline,  he  thus  obtained  formic  acid,  butyric  acid, 
&c.    The  name  of  chlorodinio  acid  was  given  by 
Biideker  to   a  substance  existing  in  tlie  pus  of 
phosphorus  necrosis,  and  of  congestive  abscesses, 
as  well  as  in  cancer  juice.  It  is  separated  with  some 
difficulty,  and  gives  even  when  very  dilute  with 
chlorine  water  a  rose-red  colour ;  when  more  concen- 
trated, a  darker  red.  The  reaction  is  not  unconnnon 
with  other  decaying  animal  substances.  Some- 
times pus  itself  will  be  reddened  with  chlorine  water. 
Bilirubin  and  the  bile  acids  are  found  in  the  pus 
of  jaundiced  persons,  sugar  in  that  of  diabetics. 
The  dark  orange  or  brovvn  colour  occasionally'  as- 
sumed by  pus  is  not  due  to  bilirubin,  but  to  some 
other  uninvestigated  colouring  matter.  (Kuhne.) 

The  frequently  observed  blue  colour  of  pus  de- 
pends, according  to  LUcke,  on  the  presence  of  a 
kind  of  vibrio  which  grows  on  suppurating  surfaces. 
This  explains  the  fact  that  healthy  wounds  can  be 
made  to  produce  blue  pus  by  placing  on  them  a 
small  quantity  of  blue  material  removed  from 
another  sore.  The  blue  substance  (pyocyanin)  is 
soluble  in  chloroform,  whence  it  may  be  made  to 
separate  by  dilution  in  blue  needle-shaped  crystals. 
This  blue  is  reddened  by  acids  and  restored  by 
alkalies,  like  that  of  litmus.  It  is  destroj'ed  by 
chlorine,  fuming  nitric  acid,  and  ozonised  oil  of 
turpentine.  In  chloroform  it  after  a  time  becomes 
green,  and  then  yellow,  changing,  according  to 
Fordos,  into  pyoxanthose,  a  substance  reddened  by 
acids  and  turned  vinlet  by  alkalies. 

(c)  Vital  Piopeiiies.  —  Besides  phj'sical  and 
chemical  qualities,  pus  is,  at  first,  a  living 
thing,  and,  as  such,  possesses  properties  other 
than  those  that  belong  to  the  dead  fluid  as  it  is  sub- 
mitted to  the  microsciipe  and  test  tube.  M'hjitever 
may  be  our  ideas  on  the  nature  of  life,  and  whether 
we  say,  with  Hughes  Bennett,  that  the  formation 
of  pus  is  due  to  nmlecular  aggregation — or,  with 

Vircliow,  to  growth  from  pre-existing  c(]r|)uscles  

or,  with  Meale,  to  the  overgrowth  of  germinal  matter 
^ — pus  must  be  considered  as  a  living  thing  at  first, 
althotigh  it  soon  loses  its  life  if  exi)oscd  to  cold  or 
?licniical  agents.  It  ranks  with  the  white  blood  cor- 
puscles, the  younger  mucous,  epithelial  and  cuticu- 
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lar  cells,  and  with  other  embryonic  particles.  True 
It  is  an  abortive  form,  but,  as  was  pointed  out  by 
Sir  E.  Home  (On  Ulcers,  Land.  1801,  pp.  35  cl 
seq.).  It  has  in  itself  in  an  early  stage  the  poten- 
tiality of  development.  Pus  is  one  form  assumed 
by  those  minute  living  masses  which  are  called 
granulation  cells  ;  and  these  are  indistinguishable 
from  white  blood  corpuscles.  (Paget,  Surgical  Pa- 
tliologij,  hy  Turner,  2nd  ed,,  Lmid.  1863,  p.  173  et 
seq.)  As  Virchow  says,  the  difference  between 
pus  and  white  blood  corpuscles  is  one  of  origin, 
place,  and  function,  rather  than  of  visible  structure 
(Cellular  Pathologij,  hy  Chance,  Lecture  7);  the 
illustrious  pathologist  H.  Lebert  also  declares  that, 
as  to  visible  properties,  "  leur  spe'cificite'  n'est  pas 
absohie,"  and  that  reason  and  good  sense  must  be 
called  in  to  give  their  stamp  to  inferences  from 
microscopical  observation.  (rraili  d'A7ialomie 
pathAogique,  Paris,  1857,  foL,  tome  i.  p.  45.) 

a.  Of  the  properties  of  living  matter  which 
recent  pus  possesses,  we  may  first  particularise 
'moi-c7ne7it.  "  Pus,"  says  Beale,  "  which  u  usually 
examined,  consists  of  dt-ad,  not  of  living  corpuscles." 
Their  spherical,  sharp,  well-defined  outline  is  owing 
to  coagulation  having  occurred  upon  the  surface. 
Thus  the  so-called  membrane  or  cell-wall  of  the 
pus  corpuscle  has  resulted.  In  real  living  pus,  in 
many  specimens  not  a  single  corpuscle  of  this  form  is 
to  be  detected.  Every  corpuscle  exhibits  little  buds, 
ofi'sets,  or  protrusions,  and  these  are  in  constant 
motion,  like  that  of  the  amoeba.  The  same,  says 
Beale,  is  the  case  with  the  living  particles  of  vac- 
cnie  lymph  ;  with  the  mucous  corpuscle,  young 
epithelial  ceils,  and  the  germinal  matter  of  ova. 

This  movement,  says  Beale,  is  not  ciliary  or 
contractile,  but  primary  and  vital.  It  is  manifested 
by  these  corpuscles,  which  are  "  free  masses  of 
living  germinal  matter,  destitute  of  any  firm  cell 
wall,  embedded  in  a  fluid  medium,  and  free  to 
move  in  every  direction."  It  can  be  witnessed 
by  placing  a  very  small  quantity  of  recently 
secreted  pus  on  a  warmed  slide,  covering  it  ver'y 
carefully  with  thin  glass,  and  interposing  a  few 
hairs  to  prevent  pressure. 

P.  Besides  movement,  pus  possesses  power  of 
growth  and  multiplication.  "  The  smallest  par- 
ticle detached  from  a  pus  corpuscle  is  capable,"  says 
Beale,  "of  absorbing  nutrient  material  and  growing 
-nto  a  corpuscle,  having  all  the  properties  of  that 
whence  it  was  derived."  (The  Microscope  in 
Practical  Medicine,  hy  Lionel  S.  Beale  l\l  H 
F.R.S.,  3rd  ed.,  Lond.  "1867,  p.  C4.)  ' 

7.  If  pus  lives,  grows,  and  multiplies,  it  must 
have  the  power  of  absorption  and  assimilation  and 
It  may  be  taken  for  granted  that  its  normal  p'abii 
Inrii  18  the  liquor  sanguinis.     But  there  is  little  " 
doubt  that  pus  in  the  normal  or  development  stnce 
IS  capable  of  absorbing  the  material  of,  and  of  disiii-  • 
tegratmg  any  living  tissue,  within  the  interstices 
of  which  It  is  developed.    This  happens  in  the 
ordinary  process  of  an  abscess  to  the  surface 

S.  These  vital  properties  of  pns  often  continue 
to  exist,  though  in  a  latent  state,  when  particles  of 
pus  (winch,  of  course,  may  be  much  smaller  th-in 
the  ordinary  glohules)  are  transferred  from  one 
p.;irt  of  the  body  to  another,  or  to  miotlier  indi- 
vidual, or  lifted  into  vapour  into  the  air.  These 
living  particles  maybe  infectious  and  contagious 
Implanted  in  a  fresh  mucous  membrnne,  they  mnv 
there  grow  and  multiply,  and  may  do  two  tliinirs 
beside?— communicate  to  the  ctisting  epitli,  Hum 
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the  tendency  to  rapid  growtli,  and  force  the  blood- 
vessels to  bring  adequate  pabulum  for  their  main- 
tenance. Hence  an  inflammation  of  mucous  mem- 
brane or  catarrh. 

6.  Contagious  pus  (and  the  same  of  contagious 
liquids  that  are  not  pus,  e.  g.  lymph  or  the  fluid  of 
a  chancre)  has,  amongst  other  vital  qualities,  a 
force  of  atavism.,  whereby  it  reproduces  in  its  new 
habitat  the  characters  of  the  diseased  surface 
whence  it  originated.  The  nature  of  this  force  is 
quite  incomprehensible  ;  but  whatever  it  be,  it  is 
at  the  bottom  of  the  difference  between  the  results 
of  the  implantation  of  pus  from  a  languid,  and 
from  an  actively  inflamed  mucous  surface. 

It  follows,  that  our  predecessors  were  hardly 
correct  in  asserting  that  pus  does  not  irritate.  It 
is  true  there  are  some  abscesses  whose  contents  are 
80  little  irritating,  that  the  serum  first,  and  the 
corpuscles  after,  having  undergone  fatty  degenera- 
tion, are  absorbed.  But  far  more  frequently  pus 
irritates  like  a  foreign  body,  and  must  be  got  rid  of; 
all  sinuses,  passages,  and  hollows  that  harbour 
pus  must  be  laid  open,  or  they  will  not  heal. 
Copious  suppuration  is  a  sign  tliat  pus  is  pent  up  : 
nothing  so  checks  copious  suppuration  as  getting 
rid  of  the  pus  ;  the  best  applications  to  suppurating 
surfaces  are  such  as  kill  pus.  The  pus  of  diseased 
lungs  irritates  the  throat,  and  causes  the  peculiarly 
debilitating  sore-throat  of  the  consumptive.  Any 
tissue  bathed  in  pus  may  ulcerate,  even  the  caro- 
tid or  femoral  artery.  (See  Busk,  Med.-Chir. 
Trans.,  vol.  xxix.) 

(rf)  Consequences  of  suppuration. — o.  The  bene- 
ficial effects  of  suppuration,  spontaneous  or  arti- 
ficial, have  been  dwelt  on  in  the  text.  There  is  no 
doubt  but  that  spontaneous  inflammation  and 
suppuration  may  sometimes  "carry  off"  some 
material  elements  which  cause  impaired  health 
Of  the  benefits  of  suppuration  artificially  produced, 
the  opinion  of  the  profession  is  less  favourable  than 
it  was  thirty  years  ago. 

/3.  That  the  process  may  be  intensely  injurious 
needs  no  demonstration.  Whatever  the  nature  of 
vital  force,  it  is  clear  that  there  must  be  a  great  ex- 
penditure of  it  in  the  evolution  of  this  embryonic 
tissue,  and  a  great  expenditure  likewise  of  material. 
Hence  the  wan,  ill-conditioned  looks  of  persons 
subjected  to  this  drain,  and  the  necessity  of  good 
diet  and  tonics. 

But  besides  the  general  ill  consequences  of 
suppuration,  Dr.  Dickinson  has  attempted  to  show 
that  it  is  the  parent  and  precursor  of  a  special  form 
of  mischief — to  wit,  that  pale,  waxy,  or  fibrous  in 
filtration  and  degeneration  of  liver,  kidneys,  and 
other  organs,  which  has,  under  the  influence  of  a 
particular  theory,  been  called  the  amyloid.  Dr. 
Dickinson's  theory  is  this  :  the  "  so-called  '  amy- 
loid '  or  '  waxy  '  deposit  consists  of  dealkalinised 
fibrine."  That  it  is  deficient  in  alkali  is  shown 
by  the  facts  that  it  loses  its  characteristic  reactions 
when  allowed  to  absorb  potass  or  soda,  and  that 
waxy  degenerate  organs  yield  on  analysis  a  smaller 
proportion  of  alkali  than  do  the  same  organs  in 
health.  Ordinary  fibrine  and  albumen  can  be 
made  to  exhibit  the  same  reactions  as  "  amyloid  " 
tissue,  if  deprived  of  alkali  by  artificial  means. 
The  morbid  deposit  is  of  the  nature  of  a  residuum, 
and  occurs  in  cases  in  which  the  system  has  been 
drained  of  alkalies,  and  contains  an  excess  of  fibi  iiie, 
with  deficiency  of  potass  and  soda.  In  five 
cases  out  of  bix,  the  cause  of  the  loss  oi  alkali 


is  the  drain  of  suppuration.  Other  conditions,  Dr. 
Dickinson  allows,  may  produce  the  same  result. 
Dr.  Dickinson  gives  several  series  of  cases  of 
amyloid  disease  in  which  extensive  suppuration — 
as  from  disease  of  bone,  ulcers,  phthisis,  or  pyelitis 
— was  the  forerunner  and  accompaniment,  and,  as  lie 
thinks,  the  cause.  This  view  has  been  much  chal- 
lenged by  other  pathologists,  and,  no  doubt,  must 
be  well  sifted  before  it  is  accepted.  Of  course  it 
may  be  possible  to  find  series  of  cases  in  which 
suppuration  has  not  been  a  marked  feature  ;  never- 
theless, suppuration  may  be  the  most  frequent  cause, 
whether  absolutely  or  concurrently.  Anyhow,  Dr. 
Dickinson  has  added  to  our  precise  knowledge  of 
the  exhausting  conditions  of  the  loss  of  pus. 

(e)  Death  and  Decay  of  Pus.- — That  pus  may 
die,  and  undergo  septic  changes,  is  manifest  from 
the  phenomena  of  Jieclie,  and  from  the  observed 
fact  that  abscesses,  chronic  and  quiescent  for  a  time, 
may  suddenly  give  rise  to  a  train  of  symptoms  aris- 
ing from  absorption,  which  imply  a  change  in  the 
matter  absorbed.  Pus,  when  absorbed  totallj^, 
usually  breaks  up  into  an  emulsion  of  minute  fatty 
particles;  if  it  become  of  the  consistency  of  curd  or 
putty,  it  is  much  more  diflicult  of  absorption,  and 
after  remaining  an  indefinite  time  may  create 
ulceration  and  abscess.] 

R.  Druitt. 

John  Hunter,  On  the  Blood,  Inflammation,  and 
Gunshot  Wounds ;  a  work  in  which  more  interesting 
knowledge,  respecting  Abscesses  and  Suppuration, 
is  contained,  than  in  any  other  ever  published.  F. 
Qiiesnay,  Tx&iii  dela  Suppuration,  1749.  J.  Grashuis, 
A  Diss,  on  Suppuration,  8vo.  Lond.  1752.  John 
Burns,  On  Inflammation,  1800.  Sir  E.  Home,  On 
the  Properties  of  Pup,  1788;  Pract.  Obs.  on  Ulcers, 
2d.  ed.  1801.  C.  Darwin's  Experiments,  establishing 
a  Criterion  between  Mucilaginous  and  Purulent 
Matter,  &c.  Lichfield,  1780.  Several  parts  of  Pott's 
Chirurgical  Works,  but  especially  his  Treatise  on 
Fistula  in  Ano.  T.  Brand,  Strictures  in  Vindication 
of  some  of  the  Doctrines  misrepresented  by  Mr. 
Foot,  in  his  two  Pamphlets  entitled,  "  Observations 
upon  the  new  Opinions  of  J.  Hunter,  in  his  Treatise 
on  the  Venereal,  including  Pott's  Plagiarisms,  and 
Misinformation  on  Pus,"  &c.  4to.  Lond.  1787.  Dr. 
J.  Thomson's  Lectures  on  Inflammation,  p.  305,  &c. 
Edin.  1813;  a  work  iu  which  a  profound  knowledge 
of  Medical  Science,  and  of  the  Pathology  to  Surgery, 
is  everywhere  conspicuous.  Pearson's  Principles  of 
Surgery,  p.  34,  &c.  ed.  2.  Lassus,  Pathologic  chir. 
t.  1.  p.  21,  &c.  &c.  ed.  of  1809.  Seb.  J.  Brugmanns, 
De  Puogenia,  sive  Mediis  quihus  Natura  utitur  in 
creando  Pure,  8vo.  Groningse,  1785.  Dr.  G.  Pear- 
son's Obs.  and  Experiments  on  Pus,  in  Phil.  Trans, 
for  1811.  C.  J.  M.  Langenbeck,  Von  der  Behandlung 
der  Fistelgange,  der  Schusscanale  und  grosser  Eiter 
absondernder  HOhlen,  iu  Neue  Bibl.  fiir  die  Chirur- 
gie,  12mo.  Hannover,  1817.  Also  Nosologic  der 
chirurg.  Krankheiten,  2ter  B.  GOtting.  1823.  Gib- 
son's Institutes,  &c.,  of  Surgery,  vol.  i.  Philadelphia, 
1824  ;  or  the  5th  ed.,  of  which,  by  the  kindness  ol  the 
author,  I  have  just  received  a  copy.  Baron  Dupuy- 
tren,  in  Diet,  de  M6d.  et  de  Chirurgie  pratique,  t.  i. 
art.  Abc^s.  8vo.  Paris,  1829.  Bauer  and  Faraday,  in 
Home's  Paper  on  the  Conversion  of  Pus  into  Granu- 
lations, in  Phil.  Trans.  1819,  pt.  2.  M.  J.  Cheliits, 
Handbuch  der  Chirurgie,  Band  i.  p.  7.  8vo.  Heulel- 
berg,  1826.  G.  Andral,  Prdcis  d'Anutomie  patho- 
logique,  tom.iii.8vo.  1829.  Kaltenbrunner,  in  IWper- 
toire  d'Anat.  etc.  A.  N.  Gendrin,  Hist,  anatoniique 
des  Inflammations,  torn.  ii.  8vo.  Paris,  1822.  Rolieri 
Carswctt,  M.D.,  Illustrations  of  the  Elementary 
Forms  of  Disease,  fuse.  8.  4to.  Lond.  1836.  ./.  »• 
Earle,  in  Lond.  Med.  Gaz.  vol.  xvi.  ^f>'>""'"J 
Physiological  Chemistry,  by  G.  E.  Day,  -"•'f;' 
vendish  Society.  Golding  Bird,  M.D.,  Gi'V's  Hom;"- 
tal  Reports,  vol.  vi..  On  the  Cheinicnl  Nature  of 
Mucous  and  Purulent  Secretions,  Lond.  18  .  jno- 
mas  Young,  M.D.,  Introduction  to  Medical  L  te  «- 
turc,  Lond!  1823  (Distinction  between  Pus  «»(  M"; 
cus,'.  t'.  Oitciei  ■boch,  De  Pure  et  Giuiiuliilioue,  bcwi, 


1837.  A.  Donne,  Reclierches  microscoplques  sur  la 
Nature  des  Mucus,  &c.  Paris,  1837.  [Georye 
Gulliver,  Researches  in  Suppuration,  Pliil.  Mag., 
Sept.  1838.  John  A.  Si/moiHh;  Provincial  Med. 
Trans.,  vol.  viii.  1840,  gives  a  good  summary  of 
HenM  on  Pus  Epithelium,  &c.,  from  Hufeland's 
Journal,  1838.  Voyel,  Ueber  Eiter  und  Eiterunfr,  Er- 
langen,  1838.  Hubert  Mui/o,  Med.  Gaz.,  Oct.  19,  1839, 
On  the  Nature  of  Pus  (Supposed  Poison  to  Blood). 
George  Gulliver,  Med.  Gaz.,  Uec.  7,  1829,  p.  415,  On 
Pus  Globules  of  Animals  in  relation  to  lilood  Cor- 
puscles. John  Davtj,  Researches,  &c.,  Lond.  1839. 
Lewis  Maudl,  Anatbmie  microscopique,  1839.  Le- 
tellier,  L'Exp^rience,  Oct.  1840,  On  Composition  of 
Pus.  David  Griibii,  M.D.,  Morphology  of  Pa- 
thological Fluids,  Vindobone,  1840,  Trans,  by  Dr. 
Goodfellow  in  Microscopical  Journal,  Sept.  and  Oct. 
1842.  567i«ce/-,  Chemische  und  Microscopische  Un- 
tersuchungen,  Heidelberg,  1843,  p.  97  (Analysis  of 
Pus).  A.  Donne,  Cours  de  Microscopie,  Paris,  1844. 
Wrighl,  Medical  Times,  Jan.  11,  1845.  Simon's 
Annnal  Chemistry,  by  G.  E.  Day,  M.D.,  Sydenham 
Society,  1846,  vol.  ii.  Hewson,  W.,  F.R.S.,  Experi- 
mental Enquirer,  part  ii.,  Lond.  1774;  Works  of, 
edited  by  George  Gulliver,  Sydenham  Society,  Lond. 
1846.  Bennet,  Med.  Gaz  ,  vol.  xxi.,  Putriditv  of 
Pus;  Hughes  Bennett,  ed.,  Med.  and  Surg.  Jour- 
nal, On  Intlaramation  as  a  Process  of  Abnormal  Nu- 
trition, ed.  1»44,  Dec.  1842.  See  also  works  quoted  in 
preceding  article.  Paget,  Lectures  on  Pathology,  &c., 
Med.  Gaz.,  1849-50;  see  also  references  in  preceding 
article.  Fordos,  Comptes  Rendus  hebdomadaires 
des  Stances  de  I'Acad^mie,  etc.,  torn.  51,  Paris,  1860, 
p.  215,  Recherches  sur  la  matifere  colorante  des  sup- 
purations bleues,  etc.  Dr.  E.  F.  von  Gorup  Besanez, 
Lehrbuch  der  physiologisclien  Chemie,  Braun- 
schweig, 1862,  vol.  iii.  Cohnheim,  in  Virchow's 
Archiv,,  vol.  xli.;  see  also  Med.  Times  and  Gaz.,  vol. 
i.  1868.  See,  further,  the  works  of  Gulliver,  Paget, 
Virchow,  J.  Hughes  Bennett,  Lionel  S.  Beale,  Hen- 
nighee,  H.  Lebert,  Kuhne,  whose  titles  are  given  in 
the  preceding  article.] 

SURGERY^  or  CHIRURGERY  (from  x^'p, 
the  hand,  and  epyoy,  work),  has  been  sometimes 
represented  to  be  that  branch  of  medicine  which 
principally  effects  the  cure  of  diseases  by  the  ap- 
plication of  the  hand  alone,  the  employment  of 
instruments,  or  the  use  of  topical  remedies.  Such 
definition,  however,  conveys  but  a  very  imperfect 
idea  of  the  nature  of  this  most  useful  profession, 
and,  as  applied  to  the  present  state  of  practice, 
cannot  be  said  to  be  correct.  It  might,  indeed, 
be  applicable  to  that  short  unfavoured  period  of 
surgery,  some  centuries  ago,  when  its  practice, 
was  denounced  by  the  Council  of  Tours,  as  unfit 
for  the  hands  of  priests  and  men  of  literature,  and 
when  the  surgeon  became  little  better  than  a  sort 
of  professional  servant  to  the  physician;  the  latter 
alone  not  only  having  the  sole  privilege  of  pre- 
scribing internal  medicines,  but  even  that  of  judg- 
ing and  directing  when  surgical  operations  should 
be  performed.  Then  the  subordinate  surgeon 
was  only  called  upon  to  execute,  with  his  knife  or 
his  hand,  duties  which  the  more  exalted  physician 
did  not  choose  to  undertake;  and,  in  fact,  he 
visited  the  patient,  did  what  was  required  to 
be  done,  and  took  leave  of  the  case,  altogether 
under  the  orders  of  his  master.  In  modern  times, 
however,  the  good  sense  of  mankind  has  disco- 
vered that  surgery  is  deserving  of  an  eminent  rank 
amongst  those  arts  and  sciences  which  ought  to  be 
cultivated  for  the  benefit  of  society  at  large-  that 
the  man  who  is  not  himself  accustomed  to  the 
performance  of  operations  cannot  be  the  best 
judge  of  their  safety  and  necessity;  and  that,  in 
every  point  of  view,  the  surgical  practitioner 
merits  as  much  favour  and  independence,  in  the 
exercise  of  his  profession,  us  he  whose  avocation 
is  confined  to  physic.    Hence,  the  surgeon  is 
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now  exclusively  consulted  about  many  of  the 
most  important  diseases  to  which  the  human  body 
is  liable.  Being  no  longer  under  the  yoke  of  the 
physician,  he  follows  the  dictates  of  his  own  judg- 
ment and  knowledge;  he  prescribes  whatever 
medicines  the  case  may  demand,  internal  as  well 
as  external;  and  under  the  encouragement  of  an 
enlightened  age,  he  sees  his  profession  daily  be- 
coming more  scientific,  more  respected,  and  more 
extensively  useful. 

Surgery,  as  Mr.  Lawrence  has  stated,  is  a 
branch  of  that  science  and  that  art  which  have 
diseases  for  their  object.  This  science,  considered 
generally,  embraces  the  physical  history  of  man. 
It  investigates  the  construction  of  the  human  body, 
and  its  living  actions;  it  inquires  into  the  pur- 
poses executed  by  each  part,  and  into  the  general 
results  of  their  combined  exertions;  it  observes 
the  human  organisation  under  all  the  various  mo- 
difications impressed  on  it  by  surrounding  influ- 
ences of  all  kinds  ;  and  it  draws  from  these 
sources  the  rules  for  preserving  health  and  re- 
moving disease.  The  practical  application  of 
these  rules  constitutes  the  art  of  healing,  or  rather 
of  treatwg  disease  (for,  in  many  cnses,  we  are  un- 
able to  heal,  and  do  not  even  attempt  it),  while 
the  assemblage  of  facts  and  reasonings,  on  which 
these  practical  proceedings  are  grounded,  make  up 
the  science  of  medicine. 

By  some  writers,  physic  is  said  to  have  for  its 
object  the  treatment  of  internal,  surgery  that  of 
external,  diseases.  This  definition,  however  plau- 
sible it  may  at  first  appear,  can  only  be  received 
with  numerous  exceptions  in  regard  to  modern 
practice:  for  instance,  necroses  of  the  shafts  of 
bones,  psoas  abscess,  stone  in  the  bladder,  po- 
lypi and  scirrhus  of  the  uterus,  strictures  of  the 
oesophagus,  urethra,  and  rectum,  an  extravasation 
of  blood  within  the  skull,  in  consequence  of  acci- 
dental violence,  are  universally  allowed  to  be 
strictly  surgical  cases;  yet  no  man  in  his  senses 
would  call  these  disorders  external. 

As  Mr  Lawrence  has  pertinently  observed. 
Nature  has  connected  the  outside  and  inside  so 
closely,  that  we  can  hardly  say  where  one  ends 
and  the  other  begins.  She  has  decreed  that  both 
shall  obey  the  same  pathological  laws  ;  and  has 
subjected  them  to  such  powerful  mutual  influences 
that  we  cannot  stir  a  step  in  investigating  the 
diseases  of  either,  without  reference  to  the  other 
How  deep  would  the  domain  of  surgery  extend* 
according  to  this  view  ?  Half  an  inch,  or  an  inch  ' 
The  entrance  of  the  various  mucous  membranes 
presents  a  series  of  puzzling  cases  ;  and  the  dis- 
tribution of  diseases  in  these  situations,  between 
the  two  branches  of  the  profession,  is  quite  ca 
pricious.  How  far  is  the  surgeon  to  be  trusted  » 
He  IS  allowed  to  take  care  of  the  mouth.  Where 
is  he  to  stop  ?  At  the  entrance  of  the  fauces— in 
the  pharynx— or  in  the  oesophagus?  Inflamma- 
tion and  ulceration  of  the  throat  from  syphilis 
belong  to  the  surgeon  ;  catarrhal  affection  of  the 
same  membrane  to  the  physician.  Polypus  and 
ulceration  of  the  nasal  membrane  are  surgical  • 
coryza  is  medical.  The  affections  of  the  bones  and 
joints  have  been  given  to  the  surgeon  ;  yet  thev 
can  hardly  be  called  extern;il  parts.  In  hernia 
and  aneurism,  there  is  external  tumour  ;  but  it  is 
produced  by  displacement  or  disease  of  organs  that 
are  quite  internal. 

"  When  we  look  to  the  nature  and  causes  of 
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disease,  the  absiirdity  of  the  distinctions  now  under 
consideration  is  still  more  apparent,  and  the  in- 
separahle  connection  between  the  interior  and  ex- 
terior of  our  frame  more  obvious.  Internal  causes 
produce  external  disease,  as  we  see  in  erj'sipelas, 
carbuncle,  nettle-r.ish,  gout,  oedema ;  while  ex- 
ternal agencies  affect  inward  parts,  as  in  catarrhal 
rheiimatic  affections,  in  various  inflammations  of 
the  chest  and  abdomen." 

Others  have  defined  surgery  to  be  the  mechani- 
cal part  of  phya\c,"  quod  in  ihempeia  mediaiiicum" 
but,  although  this  has  obtained  the  assent  of  so 
eminent  a  surgeon  as  M.  Richerand  {D.'cl.  des 
Sciences  Med.  t.  v.  p.  85),  I  believe  few  on  this 
side  of  the  water  will  be  of  his  opinion.  Tlie  late 
Mr.  J.  Pearson  observed  :  "  Many  people  have 
imagined  that,  when  a  man  has  learnt  the  art  of 
dressing  sores,  of  applying  bandages,  and  per- 
forming operations  with  a  little  dexterity,  he  must 
necessarily  be  an  accomplished  surgeon.  If  a  con- 
clusion so  gross  and  fallacious  had  been  confined 
to  the  vulgar  and  illiterate,  the  progress  of  scien- 
tific surgery  would  have  suffered  little  interruption  ; 
but  if  young  minds  are  directed  to  these  objects, 
as  the  only  important  matters  upon  which  their 
faculties  are  to  be  exercised,  if  the  grnss  in- 
formations of  sense  constitute  the  sum  of  their 
knowledge,  little  more  can  be  expected  from 
such  a  mode  of  study  than  servile  imitation  or 
daring  empiricism.  Indeed,  some  people  have 
affkiCted  to  oppose  surgery  as  an  art,  to  medicine 
as  a  science  ;  and  if  their  pretensions  were  justly 
founded,  the  former  would  certainly  be  degraded 
to  a  mere  mechanical  occupation.  But  it  is  not 
very  easy  to  comprehend  the  grounds  of  such  a 
distinction.  The  internal  and  external  parts  of 
the  body  are  governed  liy  the  same  general  laws 
during  a  state  of  health  ;  and  if  an  internal  part 
be  attiicked  with  inflammation,  the  appearances 
and  effects  will  bear  a  gre.it  similarity  to  the  same 
disease  situated  externally;  nor  are  the  indications 
of  cure,  in  general,  materially  different.  If  by 
science,  therefon',  be  meant  '  a  knowledi;e  of  the 
l.iws  of  nature,'  he  who  knows  what  is  known  of 
the  order  and  method  of  nature,  in  the  production, 
progress,  and  termination  of  surgical  diseases, 
merits  as  justly  the  title  of  a  scientific  practitioner 
as  the  well-eduoaied  physician.  The  practical 
parts  of  physic  and  surgery  are  very  frequently 
disunited;  but  their  theory  and  principles  are  in 
divisible,  since  they  truly  constitute  one  and 
{Principl  s   of  Surgeri), 


the   same  science. 
Preface.) 

As  a  learned  Professor  notices,  the  limits  be- 
tween physic  and  surgery  are  not  very  precisely 
marked,  and  the  respective  functions  of  the  phy- 
sician and  surgeon,  long  as  those  names  have 
existed,  are  still  but  very  inaccurately  defined. 
"The  most  superficial  acquaintance  with  the 
symptoms,  progress,  and  termination  of  the  various 
morbid  affections,  to  which  the  human  body  is 
liable,  must  be  sufficient  to  convince  every  un- 
prejudiced inquirer  that  there  is  but  a  slight  fo\m- 
dation,  if  indeed  there  be  any,  for  this  distinction 
in  the  nature  of  the  diseases  which  these  practi- 
tioners are  required  to  treat,  or  in  tlie  modes  of 
treatment  by  wiiich  the  diseases  themselves  may 
brt  cured  or  relieved.  Experience  has  long  sliown, 
tliat  the  use  of  internal  remedies  is  not  only  re- 
quired in  a  large  proportion  of  the  diseases,  wliicli 
arc  legarded  as  strictly  chirurgical,  but  also,  that 


there  are  few  diseases  which  come  under  the  care 
of  the  physician  in  which  morbid  affections  re- 
quiring the  manual  aid,  or  practical  skill  of  the 
surgeon,  do  not  frequently  occur. 

Tlie  treatment  of  febrile  and  internal  inflam- 
matory diseases,  it  will  be  allowed,  belongs  exclu- 
sively to  the  province  of  the  physician  wherever 
the  distinction  between  physician  and  surgeon 
has  been  introduced  and  is  rigidly  observed; 
yet,  in  some  species  of  fevers,  and  in  all  internal 
inflammatory  diseases,  blood-letting  is  often  the 
principal,  if  not  the  oidy,  remedy  that  is  required. 
But  this  is  an  operation,  however  urgent  the 
necessity  for  it  be,  which  from  engagement  the 
physician  cannot,  and,  from  the  fear  of  degrading 
his  province  of  the  pvofession,  will  not  perform. 
Retention  of  urine  not  unfrequently  takes  place 
in  symptomatic  febrile  diseases,  and  this  is  an 
affection  which  does  not  always  yield  to  the  use 
of  internal  remedies;  but  it  is  an  affection  also, 
from  the  painful  uneasiness  which  it  immediately 
excites,  as  well  as  from  the  danger  which  it 
threatens,  that  will  not  admit  of  delay.  When 
internal  remedies,  therefore,  fail  in  relieving  the 
patient,  the  urine  must  be  speedily  drawn  off  by 
means  of  a  chirurgical  operation;  otherwise  in- 
flammation, mortification,  and  rupture  of  the 
bladder,  must  necessarily  ensue.  Febrile  and 
internal  inflammatory  affections  terminate  not 
unfrequently  in  the  formation  of  fluids,  which  it 
is  necessary  to  let  out  by  a  chirurgical  operation; 
and  abscesses,  fistulous  openings,  and  ulcers  are 
formed,  vvhich  require  the  aid  of  the  surgeon. 
In  patients,  also,  affected  with  severe  febrile  dis- 
eases, from  being  long  fixed  down  to  their  beds  in 
one  position,  some  of  the  parts  of  the  body,  up  <n 
which  they  rest,  occasionally  acquire  a  disposition 
to  mortify;  larger  or  smaller  portions  of  the  skin 
and  subjacent  cellular  membrane  becoming  dead, 
separate  from  the  living  parts,  and  sores  are  formed, 
wiiich  are  but  too  often  the  subject  of  unavailing 
chirurgical  practice.  To  employ,  in  the  different 
stages  of  this  species  of  mortification,  from  its  first 
commencement  to  the  complete  separation  of  the 
dead  parts,  and  the  formation  of  a  new  skin,  the 
appropriate  external  and  internal  remedies,  re- 
quires a  greater  share  of  chirurgical  skill  than  can 
reasonably  be  expected  in  those  who  make  a  pro- 
fession solely  of  physic.  Unhappy-,  therefore, 
must  be  the  lot  of  that  patient  who,  in  circum- 
stances similar  to  those  which  I  have  described, 
has  the  misfortune  to  have  for  his  sole  medical  at- 
tendant a  physician  ignorant  of  surgery. 

"  But  (continues  Professor  Thomson),  if  a 
knowledge  of  surgery  be  necessary  to  tlie  student 
who  intends  to  practise  pliysie,  the  knowledge  of 
physic,  oil  the  other  hand,  is  no  less  necessary  to 
him  who  intends  to  devote  his  attention  exclusively 
to  the  profession  of  surgery;  for,  indeed,  there  are 
few  chirurgical  diseases  which  are  not,  in  some 
period  or  another  of  their  existence,  accompanied 
by  morbid  affections  of  the  same  nature  with  those 
which  fall  properly,  and  most  frequently,  under 
the  care  of  the  physician.  It  will  only  lie  neces- 
sary to  mention,  as  examples  of  these  affections,- 
tlie  symptomatic  fever,  which  attends  inflanmm- 
tioii,  wiietluT  this  affection  has  been  induced  by 
external  injury,  or  has  occurred  spontaneous  y  lu 
the  body  fiom  internal  disease;  the  hectic  fever 
supervening  to  long-continued  processes  of  suppura- 
tion; the  febrile  state,  and  other  morbid  afteciioiis, 
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which  are  sometimes  brought  on  by  the  ton 
sudden  and  injudicious  use  of  mercury;  bilious 
fevers,  and  the  various  derangements  of  the  diges 
tive  organs,  which  are  sometimes  the  cause,  and  at 
other  times  the  consequence,  of  local  diseases;  the 
mrvous  aftectinns,  such  as  apoplexy,  convulsions, 
paralysis,  and  mania,  which  arise  not  unfrequently 
from  injuries  of  the  head;  and  locked  jaw,  or  te- 
tanus, which,  in  warm  climates  particularly,  is  so 
very  liable  to  be  induced  by  punctured  wounds. 
These  are  morbid  affections,  the  proper  study  and 
treatment  of  which,  when  they  occur  without  local 
injury,  are  supposed  to  belong  to  the  physician 
rather  than  the  surgeon  ;  but  occurrino'  very  fre- 
quently as  they  do  in  chirurgical  diseases",'  and 
always  modiljiiig  or  aggravating  the  effects  of  these 
diseases,  ignorance  of  their  nature,  relations,  and 
modes  of  cure,  is  not  only  inexcusable,  but  highly 
criminal,  in  the  practitioner  who  ventures  to  un- 
dertake their  treatment."  (Jhomsons  Lecttmson 
Inflammation,  Introduction.  Also  J.  R.  G.  Boll- 
man,  Tentawen  oslendens  Chiriirgiam  a  Medicina 
hand  impune  separari,  12mo.  Rintel.  1803.) 

From  what  has  been  stated,  I  think  it  very 
certain  that  there  never  can  be  a  complete  and 
scientific  division  of  the  healing  an  into  physic 
and  surgery;  and  that  all  attempts  to  distinguish 
the  numerous  disea^^es  and  injuries  of  the  human 
body  into  medical  and  surgical  cases  must,  in  a 
great  measure,  be  decided  by  custom,  and  the 
mutual  agreement  of  practitioners,  rather  than  by 
any  rules,  or  principles,  which  are  at  all  con 
sistent. 

Mr.  Lawrence  joins  in  the  opinion,  that  the  line 
of  demarcation  between  surgery  and  physic  cannot 
be  easily  traced,  and  he  considers  the  distinction 
between  them  to  be  a  mere  matter  of  arbitrary 
usage.  He  employs  the  word  surgery  in  its 
common  acceptation;  understanding  it  to  include, 
1st,  Injuries  of  all  kinds;  andly,  The  greater  part 
of  external  and  local  complaints;  3rdly,  Such 
internal  affections  as  produce  changes  recognis- 
al>Ie  externally — for  example,  alterations  of  figure, 
colour,  or  consistence;  4thly,  All  cases  requirinu 
external  topical  treatment,  operations,  or  manual 
proceedings  of  any  kind.  This  view  coincides 
very  much  with  the  catalogue  of  diseases  treated 
of  in  the  present  work  ;  yet  such  is  the  difficulty 
nf  separating  surgery  from  physic  by  any  general 
definitions,  that  every  man  of  experience  will  im- 
mediately recollect  various  exceptions  to  some  of 
the  foregoing  principles  of  classification.  Thus, 
ascites  or  dropsy,  which  is  an  internal  disease 
productive  of  change  of  figure,  and  often  requiring 
an  operation,  is  usually  regnrded  as  a  medical 
case.  T  should  say,  that  it  is  an  instance  in  which 
the  skill  both  of  the  physician  and  surgeon  is 
plainly  necessary. 

In  the  earliest  periods,  the  same  men  cultivated 
the  whole  field  of  medicine.  The  writings  of 
Hippocrates,  Galen,  Celsns,  Paulus  TEgineta, 
Albucasis,  &c.,  prove  that  the  Greeks,  Romans, 
and  Arabians  never  had  an  idea  of  the  human 
body  being  susceptible  of  only  two  classes  of 
diseases,  one  of  which  formed  the  province  of 
physic,  while  the  other  constituted  a  separate  and 
distinct  science,  called  surgery.  They  had  no 
conception  of  two  systems  of  pathology,  one 
ap|)licable  to  the  exterior,  the  other  to  the  interior 
parts  of  the  bod}'.  Thi'y  knew  as  well  as  the 
best  informed  practitioners  of  the  present  day, 
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that,  though  each  organ  has  its  particular  func- 
tion to  perform,  its  office  is  not  independent  of, 
but  clo&ely  connected  with,  the  use  and  perfect 
state  of  other  organs.  Hence,  as  Mr.  Lawrence 
has  noticed,  the  expression  of  Hippocrates  is 
perfectly  correct,  "Labor  unus ;  consentientia 
omnia" 

The  numerous  individual  organs,  which  make 
up  the  human  body,  although  various  in  struc- 
ture and  office,  are  all  intimately  connected  and 
mutually  dependent.  They  are  merely  subordi- 
nate parts  of  one  great  machine  ;  and  they  all 
concur,  each  in  its  own  way,  in  producing  one 
general  result,  the  life  of  the  individual.  All  the 
leading  arrangements  are  calculated  to  give  a 
character  of  unity  to  the  organisation  and  living 
actions  of  our  frame.  There  is  a  common  source 
of  nutrition  for  the  whole  body;  a  single  centre 
of  circulation;  a  common  place  of  union  for  all 
sensations  and  volitions,  for  nervous  energy  of 
whatever  kind.  The  various  organs  are  not  only 
intimately  connected  by  the  share  which  they  se- 
verally take  in  executing  associated  and  mutually 
dependent  functions,  they  act  and  react  on  each 
other,  often  very  powerfully,  by  those  mysterious, 
or,  at  least,  hitherto  unknown  influences,  which 
we  call  sympathies.  As  the  animal  machine, 
although  complicated  in  structure,  is  single,  and 
as  its  living  motions,  although  numerous  and  in- 
tricate, form  one  indivisible  series,  so  a  similar 
connection  runs  through  those  changes  of  struc- 
ture and  functions  which  constitute  disease.  Hence, 
there  is  one  anatomy  and  physiology,  and  there 
can  be  only  one  pathology.  (Richerand,  Lawrence, 
J.  Cloquet,  &c.) 

Hippocrates,  Galen,  Celsus,  and  other  writers 
of  high  antiquitj-,  treat  successively  of  fevers,  frac- 
tures, wounds,  and  nervous  diseases;  and  none  of 
them  appear  to  have  supposed,  that  there  could  be 
any  disorders  which  really  deserved  to  be  called 
external,  and  others  internal.  Nor  was  it  unt'l  the 
middle  of  the  r2th  century,  when  the  clergy  were  re- 
straijied  by  the  Council  of  Tours  from  undertaking 
any  bloody  operation,  that  surgery  was  rejected 
from  the  universities,  under  the  empty  pretext, 
"  Ecclesia  abhorret  a  sanguine,"  often  expressed  in 
its  d(  crees,  as  Professor  Thomson  well  observes 
but  never  acted  upon,  except  in  this  instance,  by 
the  Church  of  Rome.  It  is  to  this  epoch  that  we 
must  refer  the  artificial  separation  of  physic  from 
surgery;  the  latter  being  abandoned  to  the  Isitv 
who,  in  those  ages  of  barbarism,  were  totally  iliil 
terate. 

It  is  an  observation  made  by  the  celebrated 
Bichat,  that  two  things  are  essentially  necessary 
to  form  a  great  surgeon — viz.,  genius  and  expe- 
rience. 0/ie  traces  for  him  the  way;  the  other 
rectifies  it :  both  reciprocally  assist  in  formin<r 
him.  Without  experience,  genius  would  be  un- 
profitably  fertile  ;  without  genius,  experience 
would  only  be  a  barren  advantage  to  him. 
{CEuvres  Mr.  de  Desault,  par  Bichat,  tom.  i. 
Disconrs  priliminairc.')  Out  of  the  large  niunbcr 
of  hospital  surgeons  who  are  to  be  met  with  in 
every  country  of  Europe,  and  who  enjoy  ample 
opportunities  of  profiting  by  the  lessons  of  ex- 
perience, how  few  distinguish  themselves,  or  ever 
contribute  a  mite  to  the  improvement  of  their 
profession  !  Opportunity,  without  talents  and  an 
aptness  to  take  advantiigo  of  it,  is  not  of  more 
use  than  light  to  a  blind  man.    On  the  other 
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hand,  splendid  abilities,  without  experience,  can 
never  make  a  consummate  surgeon,  any  more 
than  a  man  with  the  greatest  genius  for  painting 
can  excel  in  his  particular  art,  without  having  ex- 
amined and  studied  the  real  objects  which  he 
wishes  to  delineate.  In  short,  as  a  sensible 
writer  has  remarked,  "Zes  grands  chirurgiens 
sont  aussi  rares  que  le  genie,  h  savoir  et  les 
iaknts."  [Mhn.  de  I'Acad.  de  Chir.  t.  i.  Pr^f.  p. 
41,  edit.  12mo.) 

The  description  of  the  qualities  which  a  sur- 
geon ought  to  possess,  as  given  by  Celsus,  is 
excellent  so  far  as  it  goes.  A  surgeon,  says  he, 
should  be  young,  or,  at  any  rate,  not  very  old; 
his  hand  should  be  finn  and  steady,  and  never 
shake  ;  he  should  be  able  to  use  his  left  hand 
with  as  much  dexterity  as  his  right  ;  his  sight 
should  be  acute  and  clear  ;  his  mind  intrepid  and 
pitiless,  so  that  when  he  is  engaged  in  doing  any- 
thing to  a  patient,  he  may  not  hurry,  nor  cut  less 
than  he  ought,  but  finish  the  operation,  just  as  if 
the  cries  of  the  patient  made  no  impression  upon 
him.  (A.  C.  Cein  Med.  Prcef.  ad  lib.  vii.)  By 
the  word  '■Hmmisericors^'  as  Richerand  has  ob- 
served {Nosogr.  chir.  torn.  i.  p.  42,  edit.  2),  Cel- 
sus did  not  mean  that  a  surgeon  ought  to  be  quite 
insensible  to  pity  ;  but  that,  during  the  perform- 
ance of  an  operation,  this  passion  should  not  in- 
fluence him,  as  all  emotion  would  then  be  mere 
weakness.  This  undisturbed  coolness,  which  is 
still  more  rare  than  skill,  is  a  most  valuable 
quality  in  the  practice  of  surgery.  Dexterity 
may  be  acquired  by  exercise  ;  but  firmness  of 
mind  is  a  gift  of  nature.  Haller,  to  whom  nature 
was  so  bountiful  in  other  respects,  was  denied  this 
quality,  as  he  candidly  confesses.  "  Although 
(says  he)  I  have  taught  surgery  seventeen  years, 
and  exhibited  the  most  difficult  operations  upon 
the  dead  body,  I  have  never  ventured  to  apply  a 
cutting  instrument  to  a  living  subject,  through  a 
fear  of  giving  too  much  pain."  (^Bibl,  ohir.  1775, 
vol,  ii.) 

Surgery  may  boast  of  having  had  an  origin 
that  well  deserves  to  be  called  noble  ;  for  the 
earliest  practice  of  it  arose  from  the  most  gene- 
rous sentiment  which  nature  has  implanted  in  the 
heart  of  man — viz.,  from  that  sympathetic  bene- 
volence which  leads  us  to  pity  the  misfortunes 
and  sufferings  of  others,  and  inspires  us  with  an 
anxious  desire  to  alleviate  them.  He  who  first 
saw  his  fellow-creatures  suffer,  could  not  fail  to 
participate  in  their  pain,  and  endeavour  to  find 
out  the  means  of  affording  relief.  Opportunities  of 
exercising  this  useful  inclination  were  never  want- 
ing. In  the  first  ages  of  the  world,  man  in  his 
destitute  state  was  under  the  necessity  of  earning, 
by  force  or  stratagem,  a  subsistence  which  was 
always  uncertain;  and  in  the  combats  to  which 
this  sort  of  life  exposed  him,  he  frequently  met 
with  wounds  and  other  injuries.  Wherever  the 
chase  was  followed  as  a  means  of  livelihood,  or 
amusement;  wherever  broils  and  contests  occa- 
sionally arose;  wherever  man  was  the  same  animal 
which  he  now  is,  liable  to  various  diseases  and 
accidental  hurts,  there  must  have  existed  a  neces- 
sity for  surgery. 

Among  the  ancients,  the  profession  of  medicine 
and  surgery  constiluted  a  sacred  kind  of  occupa- 
tion, and  the  practice  of  it  belonged  only  to  pri- 
vileged persons,  jEsculapius  was  the  son  of 
Apollo.  Ill  the  armies,  the  highest  princes  gloried 


in  dressing  the  wounds  of  those  who  had  fought 
the  battles  of  their  countrj'.  Amongst  the  Gre- 
cians, Podalirius,  Chiron,  and  Machaon  were  not 
only  distinguished  for  their  valour,  but  also  for 
their  skill  in  surgery,  as  we  learn  from  the  poem  of 
the  immortal  Homer,  The  value  which  was  placed 
upon  the  services  of  Machaon  by  the  Grecian 
army  may  well  be  conceived  from  the  anxiety 
which  it  evinced  to  have  him  properly  taken  care 
of  when  he  was  wounded  in  the  shoulder  with  a 
dart.  "  0  Nestor,  pride  of  Greece  (cries  Idorae- 
neus)  !  mount,  mount  upon  thy  chariot !  and  let 
Machaon  mount  with  thee  !  Hasten  with  him  to 
our  ships;  for  a  warrior,  who  knows,  as  he  does, 
how  to  relieve  pain,  and  cure  wounds,  is  himself 
worth  a  thousand  other  heroes."  (See  Iliad,  lib, 
xi.)  Hippocrates  was  one  of  the  first  citizens  of 
Greece:  he  nobly  refused  all  the  rich  offers  of  se- 
veral kings,  enemies  of  his  country,  to  entice  him 
uito  their  service;  and,  in  particular,  he  disdained 
to  accept  those  of  Xerxes,  whom  he  regarded  as  a 
barbarian. 

It  is  in  the  immortal  poems  of  the  Iliad  and 
Odyssey  that  we  find  the  only  certain  traditions 
respecting  the  state  of  the  art,  before  the  esta- 
blishment of  the  republics  of  Greece,  and  even 
until  the  time  of  the  Peloponnesian  war.  There 
it  appears  that  surgery  was  almost  entirely  con- 
fined to  the  treatment  of  wounds,  and  that  the 
imaginary  power  of  enchantment  was  joined  with 
the  use  of  topical  applications.  In  the  infancy  of  the 
art,  in  every  nation,  the  intervention  of  a  superna- 
tural power  is  always  believed  to  be  combined  with 
what  is  within  the  scope  of  human  possibility.  The 
priests  of  India,  the  physicians  of  China  and  Japan, 
and  the  jugglers  of  the  savage  or  half-civilised 
tribes  of  the  old  and  new  continents,  constantly 
associate  with  drugs  and  manual  operations  certain 
mysterious  practices,  upon  which  they  especially 
rely  for  the  cure  of  their  patients.  Such  was  also, 
no  doubt,  the  character  of  the  medicine  and  surgery 
of  the  Egyptians,  in  the  remote  times  previous  to 
the  invention  of  the  alphabet,  and  upon  which  so 
little  light  is  now  thrown. 

From  some  observations  made  by  the  men  of 
science  who  accompanied  the  French  expedition 
to  Egypt,  in  1798,  it  appears  that,  amongst  the 
ruins  of  ancient  Thebes,  there  are  documents, 
fully  proving  that  surgery,  in  the  early  time  of 
the  Egyptians,  had  made  a  degree  of  progress,  of 
which  few  of  the  moderns  have  any  conception. 
It  is  noticed  by  Larrey,  that,  when  the  celebrated 
French  General  Desaix  had  driven  the  Mame- 
lukes beyond  the  Cataracts  of  the  Nile,  the  Com- 
mission of  Arts  had  an  opportunity  of  visiting  the 
monuments  of  the  famous  Thebes,  and  the  re- 
nowned temples  of  Tentyra,  Karnac,  Medinet- 
Abu,  and  Luxor,  the  remains  of  which  still  display 
their  ancient  magnificence.  It  is  upon  the  ceilings 
and  walls  of  these  temples  that  basso-relievos  are 
seen,  representing  limbs  that  had  been  cut  off  with 
instruments  very  analogous  to  those  which  are  em- 
ployed at  the  present  day  for  amputations.  The 
same  instruments  are  again  observed  in  the  hiero- 
glyphics, and  vestiges  of  other  surgical  operations 
may  be  traced,  proving  that,  in  these  remote 
periods,  surgery  had  made  more  progress  tlian  is 
often  supposed:  {Larret/,  Mbn.  de  Our.  mhianc, 
t.  i,p.233;  t,  ii.  p.  223.) 

The  mention  of  Egypt  will  not  permit  me  to  pass 
on,  without  oflering  a  tribute  of  pra.se  to  one  of  the 
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most  enterprising  surgeons,  whose  services  were 
ever  exerted  for  the  benefit  of  mnnkind :  need  I  say, 
that  it  is  here  my  wish  to  express  admiration  of  the 
public  services  of  Clot-Bey,  that  extraordinary  in- 
dividual, by  whose  meritorious  exertions  in  Egypt 
medical  science  is  returning  to  a  land,  once  her 
cradle,  but  from  which  she  had  been  an  exile  more 
than  a  thousand  years  ?  (See  Compte  rendu  ties 
Travail V  de  I'jScole  de  Mcdecine  d'Ahou-Zabd 
{Eiiypte),  etc.,  par  Clot-Bey,  8vo.  Paris,  1833.) 

We  next  come  to  the  epoch  when,  by  the  union 
and  arrangement  of  scattered  facts,  the  science 
truly  arose.    Hippocrates,  born  in  the  island  of 
Cos,  four  hundred  and  sixty  years  before  the 
common  era,  collected  the  observations  of  his 
predecessors,  added  the  results  of  his  own  ex- 
perience, and  composed  his  first  treatises.  In 
the  hands  of  this  great  genius,  medicine  and  sur- 
gery did  not  make  equal  progress.    The  former 
reached  a  high  degree  of  glory.    Hippocrates  drew 
up  the  history  of  acute  diseases  in  so  masterly 
a  style,  that  twenty  past  centuries  have  added 
'  scarcely  anything  to  the  performance.    But  sur- 
gery was  far  from  making  the  same  approach  to 
perfection.     The   religious   veneration    for  the 
as3'luma  of  the  dead,  and  the  impossibility  of  dis- 
secting the  human  body,  formed  an  insurmount- 
able obstacle  to  the  study  of  anatomy.    An  im- 
perfect acquaintance  with  the  structure  of  animals, 
reputed  to  bear  the  greatest  resemblance  to  man, 
could  only  furnish  venturesome  conjectures,  or 
false  inferences.    These  circumscribed  notions  suf- 
ficed for  the  study  of  acute  diseases.    In  these 
cases,  the  attentive  observation  of  strongly-marked 
symptoms,  and  the  idea  of  the  operation  of  a 
salutary  principle,  derived  from  remarking  the 
regular  succession  of  such  symptoms,  and  their 
frequently  beneficial  termination,  enlightened  the 
physician  in  the  employment  of  curative  means; 
while  surgery,  deprived  of  the  assistance  of  ana- 
tomy, was  too  long  kept  back  in  an  infant  state. 
Whatever  praises  may  have  been  bestowed  on 
those  parts  of  the  works  of  Hippocrates  particu- 
larly relating  to  surgery,  and  which  amount  to 
six  in  number  {de  officina  nedici ;  de  fracluris; 
de  capitis  vulneribus;  de  articulis  vel  luxatis;  de 
u/ceribus;  de  fislulis),  when  compared  with  his 
other  acknowledged  legitimate  writings,  they  ap- 
pear only  as  rough  sketches  by  a  great  master. 

Excepting  the  fragments  collected  or  cited  by 
Galen,  we  possess  no  work  written  by  any  of  the 
successors  of  Hippocrates  until  the  period  of 
Celsus;  which  leaves  a  barren  interval  of  almost 
four  centuries.  In  this  space  lived  Erasistratus, 
as  well  as  Herophilus,  celebrated  for  the  sects 
which  they  established,  and  particularly  for  having 
been  the  first  who  studied  anatomy  upon  the  hu- 
man body. 

Celsus  lived  at  Rome  in  the  reigns  of  Augus- 
tus, Tiberius,  and  Caligula.  lie  appears  never 
to  have  practised  the  healing  art,  on  which,  how- 
ever, he  has  written  with  much  precision,  ele- 
gance, and  perspicuity.  His  work  is  the  more 
precious,  inasmuch  as  it  is  the  only  one  which 
gives  us  information,  with  regard  to  the  progress 
of  surgery  in  the  long  interval  between  Hippo- 
crates and  himself.  The  four  last  books,  and 
especially  the  seventh  <ind  eighth,  are  exclusively 
allotted  to  surgical  matter.  The  style  of  Celsus 
is  80  elegant,  that  he  is  regarded  quite  as  the 
Cicero  of  medical  writers.    Notwitlistanding  he 


wrote  at  Rome,  his  surgery  was  entirely  that  of 
the  Greeks;  for,  in  that  capital  of  the  world, 
physic  was  then  professed  only  by  persons  who 
had  either  come  from  Greece,  or  had  received  in- 
struction in  the  celebrated  schools  of  this  native 
soil  of  all  the  arts  and  sciences. 

Passing  over  the  interval  between  Celsus  and 
Galen,  I  shall  not  dwell  long  on  the  latter,  who 
was  born  at  Pergaraus,  in  Asia  Minor,  and  came 
to  Rome  in  the  reign  of  the  Em.peror  Marcus  Aure- 
lius,  where  he  practised  surgery  and  physic  about 
the  year  1 65  of  the  Christian  era.    (Oakni  Opera 
omnia  i  1521,  ed.  Aldi,  5  vols,  in  fol.)  These 
two  sciences  were  at  that  time  still  united,  or 
rather  the  possibility  of  completely  dividing  them 
had  never  been  conceived;  and,  though  some 
writers  of  much  earlier  date  speak  of  the  division 
of  physic  into  dietetical,  chirurgical,  and  pharma- 
ceutical, no  such  distinction  had  been  followed  in 
practice.     As  Galen  had    been  a  siu-geon,  or 
more  probably  a  general  practitioner,  at  Perga- 
mus,  he  continued  the  same  profession  at  Rome; 
but,  being  soon  attracted,  by  the  predominating 
taste  of  the  age  in  which  he  lived,  to  studies 
which  more  easily  accommodated  themselves  to 
the  systems  and  dazzling  speculations  of  philoso- 
phical sects,  he  afterwards  neglected  surgery, 
which  strictly  rejects  them.    His  writings  prove, 
however,  that  he  did  not  abandon  it  entirely.  Hia 
commentaries  on  the  treatise  of  Hippocrates,  Be 
Officina  Medici,  and  his  essay  on  bandages,  and 
the  manner  of  applying  them,  show  that  he  was 
well  versed  even  in  the  minor  details  of  the  art. 
Besides,  it  ia  known  that  he  paid  great  attention 
to  pharmacy;  and  in  his  work  upon  antidotes 
(chap.  13)  he  tells  us  himself  that  he  had  a  drug- 
shop  in  the  Via  Sacra,  which  fell  a  sacrifice  to  the 
flames  which  destroyed  the  Temple  of  Peace,  and 
several   other  public   edifices,  in  the  reign  of 
Commodus. 

To  Galen  succeeded  the  compiler  Oribasius, 
^tms  of  Amida  (who  lived  towards  the  close  of 
the  fifth   century),  Alexander  of  Tralles,  and 
Paulus  yEgineta— so  called  from  the  place  of  his 
birth,  though  he  practised  at  Rome  and  Alexan- 
dria,   Paulus  collected  into  one  work,  still  justly 
esteemed,  all  the  improvements  which  had  been 
made  in  surgery  down  to  his  own  time.     He  con- 
cludes the  series  of  Greek  and  Roman  physicians, 
and  may  be  looked  upon  as  the  last  of  the  an- 
cients, unless  it  be  wished  to  let  the  Arabians  have 
a  share  in  the  honours  of  antiquity.    "He  ap- 
pears," says  Portal,  "  to  be  one  of  those  unfor- 
tunate writers  to  whom  posterity  has  not  done 
justice.     It  seems  as  if  he  had  been  decried  with- 
out  having  been  read;  for  if  pains  had  been  taken 
to  examine  his  works,  he  would  neither  have  been 
regarded  as  a  mere  copyist,  nor  been  called  the 
"  ape  of  Galen,"  with  whom  he  does  not  always 
coincide.     Nay,  in  some  places,  he  ventures  to 
oppose  the  doctrines  of  Hippocrates.    He  was 
perfectly  acquainted  with  the  practice  of  the  an- 
cients; and  when  he  agrees  with  or  differs  from 
them,  it  is  not  from  a  spirit  of  contradiction,  but 
because  the  reasons  which  led  him  to  take  one 
side  or  the  other  appear  to  him  well  founded," 
{Portal,  Hist,  de  I'Aiiat.  etc.  t.  i.  p.  123.)  All  now 
agree,  that  surgery  is  much  indebted  to  him.  (See 
It.  A.  Voc/el,  Dc  Pauli  Aiyiiictai  Meritis  in  i\lrdi- 
cinarii,  imprimisque  Chirurgiam,  4to.  Gott.  ITGf!.) 
Afterwards  the  downfall  of  surgery  followed  that 
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of  all  the  other  sciences,  and  from  the  capture  of 
Alexandria  by  the  Saracens  under  Amrou,  Vice- 
roy of  Egypt,  in  641,  until  the  end  of  the  tenth 
century,  nothing  prevailed  hut  the  dark  clouds  of 
ignorance  and  barbarism.  The  Arabians,  who  be- 
came masters  of  a  great  part  of  the  Roman  Em- 
pire, dug  up  the  Greek  manuvciipts,  which  lay 
buried  under  the  ruins  of  the  libraries;  translated 
them;  appropriated  to  themselves  the  doctrines 
which  they  contained;  impoverished  them  by  ad- 
ditions; and  transmitted  to  posterity  only  enormous 
compilations.  In  a  word,  such  are  the  treatises 
of  Rhazes,  Hali-Abbas,  Avicenna,  Averrhoes,  and 
Albuciisis,  the  most  celebrated  of  the  Arabian  au- 
thors. Inventors  of  a  prodigious  number  of  in- 
struments and  machines,  they  appear  to  have 
calculated  the  efficacy  of  surgery  by  the  richness 
of  its  arsenals,  and  to  have  been  more  anxious  to 
inspire  terror  than  confidence.  As  an  instance  of 
the  cruelty  of  their  methods,  I  shall  merely  notice, 
that,  in  order  to  stop  the  bleeding  after  amputation, 
they  plunged  the  stump  in  boiling  pitch. 

The  fate  of  medicine  was  not  more  fortunate. 
In  vain  the  school  of  Salernum,  founded  about  the 
middle  of  the  seventh  century,  made  some  at- 
tempts to  revive  its  splendour.  As  a  modern 
writer  observes,  medical  science,  seated  on  the 
same  benches  where  the  doctrine  of  Aristotle,  ac- 
commodated to  religious  opinions,  was  the  subject 
of  endless  controversies,  imbibed,  as  it  were  by 
contagion,  the  argumentative  and  sophistical  ma- 
nia, and  became  enveloped  in  the  dark  hypotheses 
of  scholastic  absurdity.  {Riclierand,  Nosogr.  t.  i. 
ed.2.) 

The  universal  ignorance  (continues  this  author); 
the  pretended  horror  of  blood — the  dogma  of  a 
religion,  which  shed  it  in  torrents  for  useless  quar- 
rels; an  exclusive  relish  for  the  subtleties  of  the 
schools,    and   speculative  theories,  are  circum- 
stances further  explaining  the  profound  darkness 
which  followed  these  empty  labours.    About  the 
middle  of  the  twelfth  century  (1163),  the  Council 
of  Tours  prohibited  the  clergy,  who  then  shared 
with  the  Jews  the  practice  of  medicine  and  sur- 
gery in  Christian  Europe,  from  imdertaking  any 
bloody  operation.  It  is  lo  this  epoch  that  the  true 
separation  of  medicine   from  surgery  must  be 
referred.    The  latter  was  abandoned  to  the  laity, 
the  generality  of  whom,  in  those  ages  of  barbarism, 
were  entirely  destitute  of  education.    The  priests, 
however,  still  retained  that  portion  of  the  art 
which  abstained  from  the  efifusion  of  blood.  Roger 
Rolandus,  Bruno,  Gulielmus  de  Salicetus,  Lan- 
franc,  Gordon,  and  Guy  de  Chauliac,  confined 
thefmselves  to  commentaries  on  the  Arabians;  and, 
if  the  latter  autlior  be  excepted,  they  all  disgraced 
surgery  by  reducing  it  nearly  to  the  mere  business 
of  applying  ointments  and  plasters.  Guy  de  Chau- 
liac, however,  the  last  of  the  Arabians,  is  to  be 
honourably  excluded  from  such  animadversion. 
His  work,  written  at  Avignon  in  1368,  in  the  pon- 
tificate of  Urban  the  Fifth,  to  whom  he  was  phy- 
sician, continued  to  be,  for  a  long  while,  the  only 
classical  book  in  the  schools.    It  may  be  observed, 
that  as  he  imitated  in  every  respect  the  other 
Arabian  physicians,  and,  like  them,  thought  that 
it  did  not  become  a  priest  to  deviate  from  the  aus- 
terity of  his  profession,  he  has  passed  over  in  si- 
lence the  diseases  of  women. 

At  length,  Antonio  Beneveni,  a  physician  of 
Florence,  began  to  insist  upon  a  truth  of  the  highest 


importance  to  the  extension  of  surgical  knowledge, 
viz.,  that  the  compilations  of  the  ancients  and  Ara- 
bians ought  to  be  relinquished  for  the  observation 
of  nature.  (Z)e  abditis  Ilerum  Causis.  Florent. 
1507.  4to.)  A  new  era  now  began.  The  moderns 
were  convinced,  that  by  treading  servilely  in  the 
footsteps  of  their  predecessors,  they  should  never 
even  equal,  much  less  surpass  them.  The  labours 
of  Vesalius  also  gave  birth  to  anatomy,  illuminated 
by  which  science  surgery  put  on  quite  a  different 
appearance  in  the  hands  of  Ambroise  Pare,  the 
first  and  most  eminent  of  the  ancient  French  sur- 
geons. For  the  credit  of  Italy,  however,  it  should 
be  recorded,  that  the  sensible  writings,  published 
in  that  country  prior  to  the  time  of  Pard,  had  the 
greatest  influence  in  creating  a  due  sense  of  the 
value  and  importance  of  surgery,  and  in  disposing 
men  of  talents  and  education  to  cultivate  it  as  a 
liberal  profession. 

Obeying  the  dictates  of  his  genius.  Pare  either 
compelled  authority  to  yield  to  observation,  or  en- 
deavoured to  reconcile  them.  However,  his  su- 
perior merit  soon  excited  the  ignorant,  the  jealou'^, 
and  the  malignant  against  him;  and  he  became  the 
object  of  a  bitter  persecution,  his  discoveries  being 
represented  as  a  crime.  Although  he  was  the 
restorer,  if  not  the  inventor,  of  the  art  of  tying 
the  blood-vessels,  the  power  of  his  persecutors  com- 
pelled him  to  make  imperfect  extracts  from  Galen, 
and  alter  his  text,  in  order  to  rob  himself,  in  fa- 
vour of  the  ancients,  of  the  glory  which  this  dis- 
tinguished improvement  deserved. 

Surgeon  to  King  Henry  the  Second,  Francis  the 
Second,  Charles  the  Ninth,  and  Henry  the  Third, 
of  France,  Pare  practised  his  profession  in  various 
places,  followed  the  French  armies  into  Italy,  and 
acquired  such  esteem,  that  his  mere  presence  in  a 
besieged  town  was  enough  to  reanimate  the  troops 
employed  for  its  defence.  In  the  execrable  night 
of  Saint  Bartholomew,  his  reputation  saved  his 
life.  As  he  was  of  the  Reformed  religion,  he  would 
not  have  escaped  the  massacre,  had  not  Charles 
the  Ninth  himself  undertaken  to  protect  him.  The 
historians  of  those  days  (see  Mem.  de  Sully)  have 
preserved  the  remembrance  of  this  exception,  so 
lionourable  to  him  who  was  the  object  of  it,  but 
which  should  not  diminish  the  just  horror  which 
the  memory  of  the  most  weak  and  cruel  tyrant 
must  ever  inspire.  "  II  n'en  voulut  jamais  sauver 
aucun  (says  Brantome)  sinon  maistre  Ambroise 
ParS,  son  premier  chirurgien  et  le  premier  de  la 
chre'tiennetd,  et  I'envoya  que'rir  et  venir  le  soir 
dans  sa  chambre  et  garderobe,  lui  commandant  de 
n'en  bouger,  et  disait  qu'il  n'e'tait  raisonnable 
qu'un  qui  pouvait  servir  a  tout  un  petit  moude 
lut  ainsi  massacrd." 

Ambroise  Par6  was  not  content,  like  his  prede- 
cessors, with  exercising  his  art  with  reputation  : 
he  did  not  follow  the  example  of  the  Qiiatre- 
Maitres  of  Pitard,  so  justly  celebrated  for  having 
composed  the  first  statutes  of  the  College  of  Sur- 
geons at  Paris,  in  the  reign  of  St.  Lewis,  whom  he 
had  attended  in  his  excursions  to  the  Holy  Land; 
and  of  several  other  surgeons,  the  fruits  of  whose 
experience  were  lost  to  their  successors:  he  trans- 
mitted the  result  of  his  own  experience  to  posterity, 
in  a  work  that  is  immortal.  {SecCEuvre^cTAmhrom 
Pari,  ConseiUer  ct  premier  CMrur  ten  du  No,, 
divisCes  en  28  livrcs,  in  folio,  ed.  4to  Pans,  1  S35.) 

His  writings,  so  remarkable  for  the  variety  and 
number  of  fads  in  them,  are  eminently  distm- 
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gulshed  from  nil  those  of  his  time,  inasmucli  as  the 
ancients  are  not  looked  up  to  in  them  with  super- 
stitious blindness.    Freed  from  the  yoke  of  an- 
t  lority,  he  submitted  everything  to  the  test  of 
observation,  and  acknowledged  experience  alone 
ns  bis  guide.    The  French  writers  are  with  reason 
proud  ot  their  countryman  Pard  to  this  day :  they 
allege  that  he  must  ever  hold  amongst  surf^eons 
the  same  place  that  Hippocrates  occupies  amongst 
physicians.  Nay,  they  add  that  perhaps  none  of  the 
ancients  or  moderns  are  worthy  of  being  compared 
with  him.    (Richerand,  Nosogr.  Chirurg.  t  \  ) 

After  the  death  of  this  great  man,  su^ery, 
which  owed  Its  advancement  to  him,  continued 
Bt.-.tionary,  or  even  took  a  retrograde  course, 
i  his  circumstance  is  altogether  ascribable  to  the 
contemptible  state  into  which  those  who  professed 
the  art  fell,  after  being  united  to  the  barbers  by 
tbe  most  disgraceful  association. 

Pigrai,  the  successor  of  Ambroise  Par^,  was 
lar  from  being  an  adequate  substitute  for  him 
A  spiritless  copier  of  his  master,  he  abridged  his 
surgery  m  a  Latin  work,  where  the  unaffected 
graces  of  the  original,  the  sincerity,  and  the  inef- 
table  charm,  inseparable  from  all  productions  of 
genius,  entirely  disappeared.  He  received,  how- 
ever, equal  praise  from  his  contemporaries;  doubt- 
less because  he  filled  a  high  situation:  but,  as 
Kicherand  remarks,  his  name,  which  is  to-dav 
almost  forgotten,  proves  sufficiently,  that  dimities 
do  not  constitute  glory. 

Rousset  and  Guillemeau  distinguished  them- 
selves, however,  in  the  art  of  midwifery  while 
Covillard,  Cabrol,  and  Habicot,  enriched  surgery 
with  a  geat  number  of  new  observations.  (See 
Obs.  Chir.  pleines  de  Remarques  ciirieuses.  Lyon, 
10,39,  in  8vo.  Alp/iabel Anatomigue.  Geneve,  I6O2' 
in  4 to.  Semaine  Anaiomiquc;  Question  Chir.  sur 
la  Bronchotomie.  Paris,  1620,  in  fivo.) 

In  the  next  or  seventeenth  century,  a  fresh  im- 
pulse produced  additional  improvements.  Then 
appeared  in  Italy  Cajsar  Magatus,  who  simplified 
the  treatment  of  wounds  (Z)e  Rari.  Vuherum  Me.- 
dicahone  libri  2.  Venet.  1616,  in  folio);  Fabricius 
ab  Aquapendente,  even  less  praiseworthy  as  a  sur- 
gnon  than  as  a  physiologist  {Opera  Chir.  Paris, 
161..,  m  folio),  and  Marcus  Aurelius  Severinus 
that  restorer  of  active  surgery.    {De  Efficaci  Mc- 
<hcina  \\hx\  Z.    Francofurti,  1613,  in  folio.  Dc 
rfcondiia  Abscessuiim  Natura  libri  7.  Neapoli, 
I6;j2,  in  4to.;and  Trimemhris  Chirur(iia,&c.  Fran- 
cofurti, 165,3,  in  4to.)    Amongst  the  English  sur- 
geons flourished  Wiseman,  who  was  the  Parg  of 
iMigland  (see  Several  Chirurgical  Treatises,  Lond. 
1670,  in  fol  );  ,^nd  William  Harvey,  whose  dis- 
covery of  the  circulation  of  the  blood  had  such  an 
influence  over  the  advancement  of  medical  science 
Jn  general.    (See  Exercilalio  Atmiomica  dc  Motii 
Cordis  ct  Sangidnis  in  Animal.dms.  Francofurti 
16.53,  in  4to.)    In  Germany,  Fabricius  Hildanus' 
\OI>s.  ct  Cunitionitm  Centurim  G,  2  vols,  in  4to. 
1641),  who  was  far  superior,  as  a  surgeon,  to  the 
Italian  Fabricius;  Scultetus,  so  well  known  for  his 
work,  entitled  Armamenlarinm  Chirurgicmn  (Ul- 
ma;,  16.53,  in  folio);  and  Purmann  and  Solinnen 
who  h,nd  the  fault  of  being  too  partial  to  the  use  of 
niinicrniis  complicated  instruments.    (See  Cursw 
Ol's.  Chir.  Lipsia;,  1710,  in  4to.    Manualc  OLs 
Uarurgujc.  Amsterdam,  1  6fi4,  in  4to.) 

Il<)lland,  restored  to  liberty  by  the  generous 
exertions  of  its  inhabitants,  did  not  lontr  remahi 
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a  stranger  to  the  improvement  of  surgery  Tliis 
nation,  so  singul.ir  in  many  respects,  presents  us 
with  one  particularity,  which  claims  the  notice  of 
a  medical  historian.    Ruysch,  who  was  an  emi- 
nent anatomist,  and  merits  equal  celebrity  for  his 
04*.  Anatomico-Chirurgicartcm  Cenluriaii  (Amste- 
lodami,  1691,  in  4to,),  carried  with  him  to  the  gr.-ive 
the  secret  of  his  admirable  injections.    (See  also 
his  Thesaur.  Anal,  x.,  in  4to.  Adversariorum  ana- 
tomicorum  medico-chirurgicorum,  Decad.  3,  in  4to. 
Amstelodami.)    Roonhuysen  also  made  a  secret 
of  his  lever,  which,  before  the  invention  of  the 
forceps,  was  the  only  resource  in  difficult  labours 
Haw  who  successfully  cut  fifteen  hundred  patients 
for  the  stone,  took  such  pains  to  conceal  his  man- 
ner of  operating,  that  Heister  and  Albinus,  his  two 
most  distinguished  pupils,  have  each  given  a  dif- 
ferent explanation  of  it.    Such  a  disposition,  which 
IS  extremely  hurtful  to  the  advancement  of  medi- 
cal and  surgical  knowledge,  would  materially  have 
retarded  the  progress  of  surgery  in  Holland,  had 
pot  Camper,  in  the  following  centurj-,  effaced  the 
imputation  by  the  great  number  of  his  discoveries, 
and  his  zealous  desire  to  render  them  public. 

yVhde  great  improvements  were  going  on  in 
Italjr  England,  and  Holland,  surgery  languished 
in  a  humiliated  state  in  France.    The  accoucheur 
Mauriceau    {Traite   dcs  Maladies  des  Fcmmes 
grosses.  Paris,  1668,  in  4to.),  Dionis  {Conrsd^Opi- 
raiwns  de  Oiirurgie.  Paris,  1707,  8vo.),  Saviard 
(Nouveau  Recueil  d^Qbs.  Chir.  Paris,  1702,  in 
2mo.),and  TieWo^te  {Chirurgien  d'HSpital.  Paris, 
109C,  in  8vo.j  were  the  only  French  surgeons  of 
note,  who  could  be  contrasted  with  so  many  dis- 
tinguished  men    of  other  nations.  Richerand 
observes,  that  the  splendid  days  of  Louis  the 
Fourteenth  were  an  iron  age  for  discouraged  sur- 
gery.   And  yet  this  monarch  seems  to  have  been 
personally  interested  in  the  melioration  of  this  im- 
portant art ;  for  he  was  very  nearly  falling  a 
victim  to  a  surgical  disease,  a  fistula  in  ano,  and 
not  cured  till  after  a  great  number  of  blundering 
operations,  and  useless  experiments. 

In  the  last  century,  amongst  the  distinguished 
surgeons  of  France,  there  are  two  of  extraordinary 
genius,  round  whom,  as  it  were,  all  the  otheis 
might  be  grouped  and  arranged,  and  whose  names 
deserve  to  be  affixed  to  the  two  most  brilliant 
epochs  of  French  surgerj-.  These  are  J.  L.  Petit 
whose  glory  was  shared  by  the  Academy  of  Sur- 
gery; and  the  celebrated  Desault. 

of  the  Royal  Academy  of  Surgery,  of  which  he 
was  one  of  the  first  and  most  distinguished  mem- 
bers, represents  him  as  blending  the  study  of 
anatomy  with  his  amusements  when  a  boy  and 
ardently  seeking  every  opportunity  to  increase  his 
knowledge  by  observation.    He  had  had  exper  . 
ence  enoi^h  to  publish  at  an  early  period  of  his 
life  h.s_  Ircnte  sur  ks  Maladies  des  Os.  (Paris, 
1705,  in  12mo.),  a  work  which,  for  a  century 
was  esteemed  the  best  upon  the  subject.    His  sue 
cess  was  most  virulently  opposed  by  envious  cri- 
tics; and  It  was  not  till  alter  more  than  thirty 
years  of  academical  labours  and  extensive  practice 
that  ho  was  unaiiiinously  chosen  the  head  of  his' 
associ.-itos.    This  acknowledged  superiority,  how- 
ever, was  the  more  flattering,  as  the  honour  was 
ohtained  at  a  period  when  surgery  was  in  a  fiourish 
ing  state  in  France,  and  when  Petit  held  no  office 
from  which  ho  could  derive  miy  influence  uncon- 
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nected  with  hi3  personal  merit.  While  Mareschal, ' 
La  Peyronie,  and  La  Martinlere,  assured  l\im  ol 
tlie  royal  favour,  Quesnay,  Moiaud,  and  Louis, 
who  corrected  his  writings,  made  hira  spealc  a 
lanTua>,'e  which  does  honour  to  tluit  famous  collec- 
tion to"which  he  contributed  his  observations  (see 
Mimain-s  et  Pruvde      aflame  R»yah  dc  C/wnir- 
ci-  10  vols,  in  4to.).  and  in  which,  if  some  theo- 
retical explanations  be  put  out  of  cous.derat.on 
nothinT  has  lost  its  value  by  age.    J.  h.  Petit  was 
alsa  life  author  of  Traiie  des  Maladies  Chiruryi- 
cales  el  des  Operations  qui  lew  conmenmnl.  (o!«- 
vruge.  poslhnme),  a  production  that  will  always 
stand  high  in  the  estimation  of  the  judicious  sur- 

^"^The  history  of  this  epoch,  so  glorious  for  the 
profession  of  surgery,  is  completely  detailed  in  the 
Memoirs  and  Prizes  of  the  Royal  Academy  oj 
Surgery;  a  work  which  is  absolutely  indispensa- 
ble and  the  various  parts  of  which  cannot  be  too 
often  considered.    In  it  are  preserved  the  labours 
of  Mareschal,  Quesnay,  La  Peyronie,  Morand, 
Petit  De  la  Martiuiere,  Le  Dran,  Garengeot,  i)e 
la  Faye,  Louis,  Verdier,  Foubert,  Hevin,  Pibrac, 
Fabre,  Le  Cat,  Bordenave,  Sabatier,  Puzos,  Le- 
yret,  and  several  otiier  practitioners  ;  who,  though 
less '  famous,  contributed  by  their  exertions  and 
knowledge  to  form  this  useful  body  of  surgical  facts. 
Many  of  the  preceding  s.irgeons  also  distinguished 
themselves  by  other  productions  ;  which,  however, 
I  shall  not  here  enumerate,  as  they  are  quoted  m 
many  other  parts  of  this  work. 

To  tiie  foregoing  list  of  eminent  French  sur- 
geons must  be  added  the  names  of  La  Motte, 
Maitre-Jean,  Goulard,  Daviel,  Ravaton,  Mejean, 
Ponteau,  David,  and  Frere  Cosme. 

While  surgery  was  thus  advancing  in  France, 
other  nations  were  not  neglectful  of  it.  At  this 
period  flourished  in  Great  Britain,  C.White,  Che- 
selden,  the  two  Monros.  Sharp,  Cowper,  Warner, 
Alanson,  Bromfield,  Pott,  Kirkland,  Hawkins, 
Sniellie,  and  the  two  Hunters. 

But,  of  all  these  eminent  men,  none  contributed 
more  powerfully  than  Percival  Pott  to  the  im- 
provement of  the  practice  of  surgery  in  England. 
His  life,  indeed,  forms  a  sort  of  epoch  in  the  history 
of  the  profession.    Before  his  inculcations  and  ex- 
ample had  produced  a  desirable  change,  the  maxim 
of  "  dolor  medicina  doloris,"  as  we  learn  from  Sir 
James  Earle,  remained  unrefuted.    The  severe 
treatment  of  the  old  school,  in  the  operative  part 
and  in  the  applications,  continued  in  force.  The 
first  principles  of  surgery,  the  natural  process  and 
powers  of  healing,  were  either  not  understood,  or 
not  attended  to;  painful  and  escharotic  dressings 
•    were  continually  employed ;  and  the  actual  cautery 
was  in  such  frequent  use,  that  at  the  times  when 
the  surgeons  visited  the  hospitals,  it  was  regularly 
heated,  and  prepared  as  a  part  of  the  necessary 
apparatus.    Where  shall  we  find  more  sensible, 
or  more  truly  practical  observations  on  the  treat- 
ment of  abscesses,  than  in  Pott's  excellent  treatise 
on  tlie  fistula  in  ano?    Where  shall  we  meet  with 
better  remarks  on  the  local  treatment  of  gangren- 
ous parts,  than  in  his  valuable  tract  on  the  mor- 
tihcalion  of  the  toes  and  feet?    What  author 
abounds  with  so  many  just  observations  on  the 
injuries  of  the  head,  blended,  it  is  true,  with 
riillier  too  great  a  partiality  to  the  trepan,  the  so 
frequent  necessity  for  which  is  now  less  generally 
ncknowledged  ?    His  description  of  inflammation 


and  suppuration  of  the  dura  mater,  and  of  the 
treatment,  is  matchless.    The  account  which  he 
has  left   us  of   the   disease  of  the  vertebrae, 
attended  with  paralvsis  of  the  limbs,  is  perhaps 
his  most  original  production.   His  celebrated  essay 
on  fractures  was  also  very  orii;i;ial,  and  has  had  in 
this  country  considerable  influence  over  the  treat- 
ment of  these  injuries;  but  there  can  now  be  no 
doubt,  that  the  effects  of  position  were  exaggerated 
in  this  part  of  his  writings,  and  that  surgeons 
ought  still  to  make  every  possible  exertion  to 
render  their  apparatus  for  broken  bones  more 
effectual.    (See    Fractures.)    A  more  really 
valuable  production  of  this  eminent  surgeon  is 
his  remarks  on  amputation.  The  necessity  for  that 
operation  in  certain  cases  is  there  convincingly 
detailed;  and  the  most  advantageous  period  for  its 
performance  clearly  indicated.    The  urgency  for 
its  prompt  execution,  after  particular  injuries,  he 
has  indeed  so  perfectly  explained,  that  the  late 
inculcations  on  the  subject  by  Larrey,  and  several 
other  modern  surgeons,  appear  to  be  in  a  great 
measure  anticipated;  the  only  difference  being  that 
Pott's  remarks  applied  principally  to  compound 
fractures,  while  Larrey's  refer  to  gunshot  wounds. 
All  these,  however,  are  cases  of  accidental  vio- 
lence; and,  of  course,  should  be  treated  upon  the 
same  general  principles. 

A  longer  comment  on  the  writings  and  improve- 
ments of^  Percival  Pott  would  here  be  requisite  to 
do  him  every  degree  of  justice;  but  his  name, 
advice,  and  opinions  are  so  conspicuous  throughout 
this  volume,  that  I  shall  be  excused  for  not  saying 
anything  more  in  the  present  place,  than  that  he 
was  in  his  time  the  best  practical  surgecm,  the  best 
lecturer,  the  best  writer  on  surgery,  the  best 
operator,  of  which  this  large  metropolis  could 

boast.  .  J 

Another  character  of  still  greater  genius  and 
originality,  though  of  inferior  education,  was  the 
ever-memorable   John    Hunter,    surgeon  to  bt. 
George's  Hospital,  who  was  at  once  eminent  as  a 
surgeon,  an  anatomist,  a  physiologist,  a  naturalist, 
and  a  philosopher.    Indeed,  he  was  the  greatest 
man  that  ever  adorned  the  professicm,  either  m 
ancient  or  modern  times,  without  making  any 
exception  of  Hippocrates,  the  reputed  father  ot 
physic;  Pare,  the  pride  of  the  French;  or  Harvey, 
Ihe  still  greater  glory  of  England    the  mimorm 
discoverer  of  the  circulation  of  the  blood.    It  Pott 
materially  improved  many  parts  of  the  V^^f^'^ 
sureerv  in  England,  and  evinced  himself  to  be 
IhSt  skilfuf  operator  of  his  time,  John  Hunter 
was  also  not  less  importantly  employed  in  extend- 
in.  the  boundaries  of  physiological  knowledge, 
and  in  the  investigation  of  human,  and  part^«Wy 
comparative,  anatomy.    The  knowledge  whi  h  he 
dedved  from  his  favourite  studies  he  constantly 
applied  to  tlie  improvement  of  the  art  of  surgeiy, 
and   he   omitted  no  opportunity  of  examinmg 
:;lid  bodies,  whereby  he  collected  fticts  which 
arc  invaluable,  as  they  tend  to  explain  the  leal 
causes  of  the  symptoms  of  numerous  diseases 

In  the  practice  of  surgery,  ^vhenever  operatmns 
proved  iii.adequate  to  their  intention,  ^r.  >  ^ 
nhvays  investigated  with  uncommon  zeal  the  cm^es 
of  ill  success,  and  in  this  ^ay  I'«  J^'^^^^^^^^^^ 
fallacies  as  well  r..^^^:^^^.'^^^^^ 
^f^niS^^itanlh^perationsinuseJV. 
?he  radical  cure  of  the  hydrocele,  and  was  enabled 


SURGERY. 


C5,0 


to  propose  a  mode  of  operating  attended  with 
invariable  success.  He  ascertained,  by  experiments 
and  observations,  that  exposure  to  atmospherical 
air,  simply,  can  neither  produce  nor  increase  iu- 
flamniiUioii.  He  discovered  in  the  blood  so  many 
phenomena,  connected  with  life,  and  not  to  be 
referred  to  any  other  cause,  that  he  considered  it 
alive  in  its  fluid  state.  He  improved  the  operation 
for  the  fistula  lachrymalis,  by  removing  a  circular 
piece  of  the  03  unguis,  instead  of  breaking  it  down 
with  the  point  of  a  trocar.  He  explained,  better 
than  any  of  his  predecessors,  all  the  highly  in- 
teresting modern  doctrines  relative  to  inflammation, 
union  by  the  first  intention,  suppuration,  ulceration, 
and  mortification.  His  writings  also  throw  con- 
siderable light  on  the  growth,  structure,  and 
diseases  of  the  teeth.  As  instances  of  his  operative 
skill,  it  deserves  to  lie  mentioned,  that  he  removed 
a  tumor  from  the  side  of  the  head  and  neck  of  a 
patient  at  St.  George's  Hospital,  as  large  as  the 
head  to  which  it  was  attached;  and  by  bringintj 
the  cut  edges  of  the  skin  together,  the  whole 
wound  was  nearly  healed  by  the  first  intention. 
He  like  wise  dissected  out  of  the  neck  a  tumor 
which  one  of  the  best  operators  in  this  country 
had  declared,  rather  too  strongly,  that  no  one 
but  a  fool  or  a  madman  would  meddle  with; 
and  the  patient  got  perfectly  well.  But  per- 
haps the  greatest  improvement  which  he  made 
in  the  practice  of  surgery,  was  his  invention  of 
a  new  mode  of  performing  the  operation  for 
the  popliteal  aneurism,  by  taking  up  the  femoral 
artery  on  the  anterior  part  of  the  thigh,  with- 
out opening  the  tumor  in  the  ham.  (See  Trans, 
of  a  Society  for  the  Improvement  of  Med.  and 
Cliir.  Knoivledge.)  The  safety  and  efficacy  of 
this  method  of  operating  have  now  been  fully 
established,  and  the  plan  has  been  extended  to  all 
operations  for  the  cure  of  this  formidable  disease. 
(See  Aneurism.) 

According  to  Sir  Everard  Home,  Mr.  Hunter 
was  also  one  of  the  first  who  taught,  that  the  ex- 
cision of  the  bitten  part  was  the  only  sure  mode  of 
preventing  hydrophobia;  and  he  extended  the  time, 
during  which  this  proceeding  might  be  reasonably 
adopted,  beyond  the  period  generally  specified. 

His  researches  into  the  nature  of  the  venereal 
disease,  and  his  observations  on  the  treatment,  will 
for  ever  be  a  lasting  monument  of  his  wonderful 
powers  of  reasoning  and  investigation.  If  he  left 
many  points  of  the  subject  confused  and  unsettled, 
he  Jidmirably  succeeded  in  the  elucidation  of  others; 
and  hia  work  on  this  interesting  disorder,  with  all 
its  defects,  will  long  continue  to  be  a  source  of 
valuable  information. 

Even  the  language  and  mode  of  expression  of 
tliis  great  man  were  his  own;  for  so  original  vvere 
his  sentiments,  that  they  could  hardly  be  delineated 
by  any  ordinary  arrangement  of  words.  His 
phrases  are  still  .adopted  in  all  the  medical  schools 
of  this  country,  and  continue  to  modify  the  style 
of  almost  every  professional  book.  Great  as  Mr. 
Hunter's  merit  as  a  surgeon  was,  it  was  still  greater 
as  a  comparative  anatomist  and  physiologist.  In 
these  characters,  the  museum  of  the  Royal  Colleije 
of  Surgeons  in  London,  and  his  papers  in  the  Phil. 
Trans.,  will  forever  attest  his  greatness. 

While  in  Great  Britain  the  preceding  distin- 
guished men  were  raising  the  character  of  their 
profession  —  Lancisi,  Morgagni,  MolincUi,  Her- 
trandi,  Guattani,  Mascngni,  Matani,  Troja,  and 


Moscati,  were  pursuing  a  corresponding  honourable 
career  in  Italy.  Bertrandi's  Trealisc  on  the  Opera- 
tions of  Surgery,  and  Troja's  work.  On  the  Re- 
generation of  Bones,  are,  even  at  this  day,  in 
high  repute.  Of  late  years,  the  credit  of  the 
Italian  surgeons  has  been  well  maintained  by 
Monteggia,  Scarpa,  Paletta,  Quadri,  Assalini, 
Morigi,  Regnoli,and  others.  In  Holland  flourished 
Albinus,  Sandifort,  and  Camper;  and  in  Germany 
and  the  north  of  Europe,  the  immortal  Haller, 
Heister,  well  known  for  his  Instiiutiones  GitirurgicB, 
Plainer,  Bilguer,  Acrell,  Callisen  [Systema  Cliirur- 
gice  HodierniE,  2  vols.  8vo.);  Brambilla,  Theden 
{Progres  Ullerieurs  de  la  Ckinirgie);  Schmucker 
(  Vevmischle  chirurgisclie  Schriften,  b.  3,  and  Chir. 
Wahrnehmungen),  Richter  (Traite  des  Hernies, 
2  vols.  8vn.  Dibl.fur  die  Chirurgie;  Anfangsgr,  der 
Wundarzn.  7  h.  and  04s.  Chiriirgicaruiii  Fa^o.)  ; 
Arneniann,  Weidniann,  Soemmering,  Creutzen- 
feldt,  Hesselbach,  Hufeland,  Graefe,  Klein,  Rust, 
Himly,  Langenbeck,  Waltlier,  J.  A.  Schmidt,  G. 
J.  Beer,  Ghelius,  Amraon,  Dieifenbach,  &c.  Be 
it  also  recorded,  as  a  part  of  the  great  merit  of  the 
Germans,  that  they  rank  amongst  the  best  and 
most  minute  anatomists;  that  they  are  zealous  cul- 
tivators of  comparative  anatomy;  that  their  in- 
dustry allows  no  improvement  in  medical  science, 
wherever  made,  to  escape  their  notice;  and  that 
surgery  is  greatly  indebted  to  them  for  the  best 
descriptions  of  the  diseases  of  the  eye. 

On  the  continent,  the  Royal  Academy  of  Sur- 
gery at  Paris  was  long  considered  quite  as  the 
solar  light  of  this  branch  of  science.  Nothing,  in- 
deed, contributed  so  materially  to  the  improve- 
ment of  surgical  knowledge  as  this  establishment; 
a  noble  institution,  which,  for  a  long  while,  gave 
our  neighbours  infinite  advantage  over  us,  in  the 
cultivation  of  this  moat  useful  profession.  The 
French  Revolution,  however,  did  not  spare  even 
this  beneficial  establishment,  in  wliich  emulation 
and  talents  had  been  so  long  united  for  the  benefit 
of  mankind.  The  various  dissertations,  published 
by  its  illustrious  members,  will  serve  as  a  perpetual 
memorial  of  the  spirit,  ability,  and  success  with 
which  its  objects  were  pursued;  and  centuries 
hence,  practitioners  will  reap  from  the  pages  of  its 
memoirs  the  most  valuable  information.  Although 
the  Academy  was  deprived  of  the  talents  of  Louis, 
who  died  a  short  time  before  its  suppressi  in,  it  still 
had  at  this  period  several  members,  worthy  of  con- 
tinuing its  labours,  and  supporting  its  reputation; 
Stibatier,  Desault,  who  may  be  regarded  as  the 
Pott  of  France,  Chopart,  Lassus,  Peyrilhe,  Du- 
bois, Percy,  Baudelocque,  Pelletan,  Sue,  &c. 

The  Academy  of  Surgery  in  P'raiice  was  suc- 
ceeded by  the  School  of  Medicine  (Ecole  de  M6- 
decine).  Desault,  who  had  been  almost  a  stranger 
in  the  former,  became  the  lending  character  in  tho 
hitter.  Several  things  strongly  recommend  him  to 
the  remembrance  and  admiration  of  posterity;  as  for 
instance,  the  exactness  and  method  which  he  in- 
troduced into  the  study  of  anatomy;  the  ingenious 
kinds  of  app.-iratus  which  he  invented  for  the  treat- 
ment of  fractures;  a  noble  ardour  in  his  profession, 
which  he  knew  how  to  impart  to  all  his  pupils;  his 
clinical  lectures  upon  surgery,  which  were  the  first 
over  delivered;  and  the  boldness  and  simplicity 
of  his  operations.  From  the  Ecole  de  Medeciiio 
issued  Dupuytren,  Boyer,  Richerand,  Dubois, 
Lheritier,  Mauoury,  Lalleinant,  Petit  de  Lyon, 
Bichat,  Bdclard,  Cloqnet,  &c.  Bichat,  as  11  phy- 
u  u  2 


600  SURGERY 

siologist,  and  man  of  very  original  E;enius,  may  be 
cniisidered  as  the  John  Hunter  of  France;  but  his 
qualities  were  of  a  different  cast,  and  hardly 
admit  of  comparison  with  those  of  Hunter,  whose 
investigations  were  not  limited  to  man,  but_  ex- 
tended to  the  whole  chain  of  animated  beings. 
The  example  of  Bichat,  says  Richerand,  proves 
most  convincingly  what  Boerhaave  always  incul- 
cated, and  every  man  of  experience  knows,  how 
indispensable  the  study  and  even  the  practice  of 
surTery  are  to  him,  who  would  wish  to  be  a  distin- 
guislied  and  successful  physician.  {Nosogr.  Chir. 

t  i.  p.  25.)  ^  . 

The  brilliant  career  of  Baron  Dupuytren  during 
the  space  of  five-and-twenty  years,  at  tlie  Hotel- 
Dicii,  justly  raised  him  to  a  degree  of  eminence, 
as  a  surgeon  and  pathologist,  which  few,  either  in 
his  own  or  any  other  country,  ever  attained.  His 
recent  death  seems  to  me,  indeed,  to  have  left  in 
France  a  blank  in  the  surgical  community,  not 
likely  to  be  immediately  filled  up;  fur  a  surgeon 
of  his  genius  and  ability  cannot  be  expected  to  be 
born,  even  in  that  favourite  clime  of  the  arts  and 
sciences,  more  frequently  than  once  in  a  century. 
The  light,  which  his  observations  have  thrown  on 
many  difficult  parts  of  surgery;  the  rigorous  ex- 
actness with  which  he  always  enforced  the  con- 
nection between  scientific  surgery  and  anatoni)', 
physiology  and  pathology;  the  important  reforms 
which  he  introduced  into  many  of  the  operations; 
his  readiness  and  prompt  resources  on  every  emer- 
gency in  practice;  and  the  combination  which  he 
exhibited  of  boldness,  skill,  and  judgment,  will 
always  be    subjects  of  admiration,  and  I  feel 
no    hesitation   in  pronouncing  him   to   be  the 
pride  of  modern    surgery   in    France.  Great 
originality  will  be  found  in  his  remarks  on  every 
topic  which  he  undertook  to  investigate.  Proofs 
of  this  vvill  be  noticed  in  his  observations  on  per- 
manent contractions  of  the  fingers;  on  diseases  of 
the  testis;  on  prolapsus  ani  ;  on  fractures  of  the 
fibula;  on  dislocation  of  the  vertebrte;  on  strangu- 
lated hernia;  on  burns;  on  fractures  of  the  neck 
of  the  thigh-bone;  on  artificial  anus;  on  phlegmo- 
nous erysipelas;  on  lithotomy;  on  gun-shot  wounds; 
on  the  growth  of  the  toe-nails  into  the  flesh;  on 
dislocations  of  the  humerus;  on  clubfoot;  on  lace- 
ration of  the  perina3ura;  on  congenital  dislocations 
of  tlie  femur;  on  fistula  lachrymalis;  on  ramila;  on 
fracture  of  the  lower  end  of  the  humerus;  on  exos- 
tosis of  the  groat  toe;  on  fibro-cellular  tumors  of 
the  uterus;  on  trachseotomy ;  on  erectile  tumors; 
on  fungus  hcematodes;  on  hare-lip;  on  anthrax; 
on  the  formation  of  callus;  on  fractures  of  the  lower 
end  of  the  radius;  on  amputation;  on  hydrocele; 
on  bronchocele;  on  preparations  of  arsenic  for  can- 
cerous and  phagedenic  ulcerations;  on  chronic  gan- 
grene; on  the  ligature  of  arteries;  and  on  amputa- 
tion of  the  lower  jaw-bone.    These,  with  some 
other  subjects,  constitute  the  contents  of  the  four 
volumes,  published  under  the  title      Le(;ons  oralis 
da  Cliidijm  chirun/icale,  par  M.  le  Baron  Dupmj- 
iren,  !!vo.  Paris,  l'!i34;  an  invaluable  contribution 
to  the  sources  of  instruction  on  a  vast  miniber  of 
most  interesting  surgical  topics. 

Amongst  the  public  institutions  in  Europe  for 
the  improvement  of  medical  and  surgical  kiiow- 
hfdge,  the  Roval  Medical  and  Chirurgical  Society 
of  London  certainly  stands  pre-eminent,  whetlier 
the  reputation  and  number  of  its  member.s,  the 
importance  of  many  of  the  papers  which  it  lias 


published,  or  the  extent  and  value  of  its  library,  be 
taken  as  the  criterion  of  the  character  which  is 
here  assigned  to  it.    Many  of  the  facts  which  it 
has  collected  and  published  are  of  considerable 
practical  importance,  especially  those  relating  to 
the  subjects  of  aneurism,  hasmorrhage,  diseases  of 
the  joints,  calculi  in  the  bladder,  and  that  least 
intelligible  of  all  diseases,  syphilis.    Its  library, 
which,  next  to  that  of  the  Royal  College  of  Sur- 
geons in  London,  is  the  most  select,  valuable,  and 
complete  collection  of  medical  literature  in  Great 
Britain,  more  especially  with  reference  to  modern 
works,  is  continually  receiving  additions,  both  by 
large  purchases  at  home  and  abroad,  and  bi'  the 
numerous  donations  of  its  members  and  others. 
Wlien,  however,  I  contemplate  the  arrangement 
made  by  the  foregoing  College  for  the  advantage 
of  its  members;  when  I  recollect  its  magnificent 
museum;  its  rich  and  continually  increasing  library, 
both  open  almost  daily  for  the  accommodation  of 
its  scientific  members  and  others  ;  the  lectures 
annually  delivered  in  its  theatre;  and  the  im- 
proved character  of  its  regulations  for  professional 
education;  I  rejoice,  that  this  metropolis  at  length 
seems  to  possess  a  great  and  influential  public 
institution,  which  is  contributing  most  essentially 
to  maintain  the  usefulness  and  the  rank  of  the  sur- 
gical profession. 

In  the  course  of  the  last  thirty  years,  great  and 
essential  improvements  have  been  made  in  almost 
every  branch  of  surgery. 

Before  the  time  of  Mr.  Hunter,  our  ideas  of  the 
venereal  disease  were  surrounded  with  absurdities; 
and  it  is  to  this  luminary,  and  the  plain  facts  laid 
before  the  profession  by  the  late  Mr.  Rose,  that 
we  are,  in  an  eminent  degree,  indebted  for  the  in- 
creased discrimination  and  reason,  which  now  pre- 
vail, both  in  the  doctrines  and  treatment  of  the 
complaint.    It  must  be  confessed,  however,  that 
much  yet  remains  to  be  made  out,  respecting  the 
nature  and  treatment  of  syphilitic  disorders.  Need 
I  mention  a  greater  proof  of  the  truth  of  this 
remark,  than  the  remarkable  change  of  practice  in 
some  of  the  principal  hospitals  of  the  kingdom, 
mercury  being  now  exhibited  in  not  more  than  one 
out  of  every  eight  or  ten  cases,  for  which  this 
medicine  a  few  years  ago  was  always  deemed  in- 
dispensable?    Numerous  cases,  having  all  the 
characters  of  primary  venereal  sores,  seem  also  now 
to  be  curable  bv  simple  dressings  and  cleanliness; 
and  the  necessity  for  violent  salivation,  in  any 
cases,  is  beginning  to  be  generally  disbelieved.  In 
short,  so  ditTerent  is  everything  from  what  it  used 
to  be,  that  many  surgeons  are  tempted  to  suppose 
the  natnre  of  the  disease  totally  altered.  See 
Veneheal  Disease. 

Strictures  in  the  urethra,  an  equally  common 
and  distressing  disease,  were  not  well  treated  of 
until  Mr.  Hunter  devoted  his  attention  to  the  sub- 
ject He  first  improved  the  method  of  applynig 
caustic  within  the  uretlira;  a  practice  which  was 
afterwards  perfected,  first  by  Sir  Everard  Home, 
and  again  by  M.  Ducamp. 

In  modern  times,  hernial  diseases,  those  common 
„fi1ictions  in  every  country,  have  received  Highly 
interestim;  elucidations  from  the  laboiirs  of  1  o  t, 
Camper,  Uichter,  Sir  Astley  Cooper,  Hey,  O.m- 
hernat,  Ilesselbach,  Scarpa,  Lawrence,  Langeu- 

't;/;Sti;»i!S;Hesof  the  head  has  been 
materially  improved  by  Qucsnay,  Le  Dran,,Pott, 
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Hill,  Dc'sault,  Dease,  Hey,  Abernctliy,  Brodie, 
and  Velpe.-ui. 

The  disease  of  the  vertebrae,  which  occasions 
paralysis  of  the  limbs,  formerly  always  baffled  the 
practitioner ;  but  the  method  proposed  by  Pott 
is  now  frequently  productive  of  considerable  relief, 
and  sometimes  of  a  perfect  cure.  The  diseases  of 
the  joints  in  general  may  also  be  said  to  be  at  pre 
sent  viewed  with  much  more  discrimination  than 
they  were  a  very  few  years  ago;  and  this  great 
step  to  better  and  more  successful  practice  reflects 
great  honour  on  Sir  Benjamin  Brodie,  while  it 
keeps  up  a  well-founded  hope  that  morbid  ana- 
tomy (the  study  of  which  has  of  late  banished  so 
much  confusion  from  this  part  of  surgery)  will  yet 
be  the  means  of  bringing  to  light  other  usefid  facts 
and  observations  relative  to  the  pathology  of  the 
joints. 

In  the  time  of  Pott,  few  patients  afflicted  with 
lumbar  abscesses  ever  recovered ;  for,  soon  after 
a  free  opening  had  been  made,  according  to  the 
method  then  in  vogue,  the  constitution  was  usually 
seized  with  violent  irritative  fever,  which  hardly 
admitted  of  any  control.  Mr.  Abernethy  ascer- 
tained that,  in  some  instances,  much  of  this  risk 
might'  be  avoided  by  making  only  a  small  opening, 
healing  it  by  the  first  intention,  after  the  matter 
had  been  let  out,  and  then  repeating  the  same  plan, 
from  time  to  time,  so  as  to  prevent  the  cavity  of 
the  abscess  from  ever  being  distended,  and  give  it 
the  opportunity  of  diminishing  by  a  natural  pro- 
cess. Of  course,  success  caiinot  be  expected  to 
attend  even  this  treatment,  when  the  vertebrae  are 
carious,  or  anj'  other  serious  organic  disease  pre- 
vails. It  is  right  also  to  state,  that  Abernethy's 
plan  has  not  received  universal  approbation. 

The  rarely  failijig  plan  of  curing  hydroceles  by 
means  of  an  injection,  as  described  by  Sir  James 
Ivarle,  may  be  enumerated  as  one  of  the  most 
decided  improvements  in  modern  surgery :  at 
least,  no  doubt  is  entertained  on  this  point  by  any 
surgeon  of  eminence  in  France,  the  British  domi- 
nions, or  the  United  States  of  America.  Whether 
acupuncture  will  ever  prove  efficacious  enough 
to  become  a  common  practice,  and  to  supersede 
the  foregoing  mode  of  cure,  is  a  (|uestion  which  I 
apprehend  will  be  finally  answered  in  the  negative. 

The  increasing  aversion  to  the  employment  of 
the  gorget  in  lilliot(jmy,  the  many  distinguished 
advocates  for  the  use  of  better  instnunents,  and, 
above  all  things,  the  clearer  exposition  of  the  right 
principles  of  the  operation,  now  made,  both  by 
lecturers  and  authors,  I  regard  as  an  agreeable  in- 
dication of  the  augmented  degree  of  success  with 
which  lithotomy  is  now  likely  to  be  practised,  in 
every  fair  case  for  the  operation.  The  necessity 
for  the  same  frequent  performance  of  lithotomy 
which  prevailed  formerly,  must  not,  however,  be 
now  recognised  by  any  humane  or  judicious  sur- 
geon; more  especially  since  the  art  of  crushing 
calculi  in  the  bladder,  so  that  the  fragments  may 
be  voided  through  the  urethra,  has  already  attained 
great  perfection.  The  circumstances,  however, 
which  ought  to  determine  the  preference  of  litho- 
tomy or  of  lithotrity,  are  noticed  under  these  re- 
spective terms.  The  uretliral  forceps,  recom- 
mended by  Sir  A.  Cooper,  for  removing  calculi 
through  the  urethra,  atid  all  the  ingenious  inven- 
tions of  Dr.  C'iviale,  M.  Le  Roy,  and  Baron  Heur- 
teloup,  designed  to  brejik  or  to  reduce  the  stone  to 
powder,  so  that  it  may  be  voided  with  the  urine 
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through  the  urethra  (each  plan  thus  superseding, 
when  it  answers  in  fit  cases,  all  occasion  for  litho- 
tomy), are  great  and  signal  improvements,  whicli 
entitle  their  inventors  to  a  distinguished  rank 
amongst  those  men  of  genius,  from  whose  labours 
the  present  and  future  generations  will  receive 
inestimable  benefit. 

The  diseases  of  the  eyes,  cases  to  which  Engli.sh 
surgeons  once  seemed  to  pay  much  less  attention 
than  was  bestowed  by  foreign  practitioners,  now 
obtain  due  attention  in  this  country.  Although 
we  always  had  what  are  called  oculists,  it  was  not 
till  the  period  of  the  establishment  of  eye  infirma- 
ries in  London,  about  forty  years  ago,  tliat  regular 
surgeons  began  to  study  the  subject,  scientifi- 
cally, and  with  much  success.    Until  this  epoch 
they  had  remained  wonderfully  ignorant  of  this 
part  of  their  profession;  and,  uninformed  on  the 
subject,  they  had  given  up  to  professed  oculists 
and  quacks  one  of  the  most  lucrative  and  agreeable 
branches  of  practice.    However,  the  able  writings 
of  Daviel,  Wenzel,  and  Ware,  are  now  familiarly 
known  to  practitioners  ;  and  the  observations  of 
Scarpa,  Richter,  Beer,  Schmidt,  Himly,  Lawrence, 
Frick,  Wardrop,  Travers,  Saunders,  Guthrie,  Mac- 
kenzie, and  Middleraore,  have  had  immense  effect 
in  diffusing  in  the  profession  a  due  knowledge 
of  the  mmirrous  diseases  to  which  the  organs  of 
vision  are  liable. 

In  the  treatment  of  aneurismal  diseases,  English 
surgeons  have  much  to  be  proud  of.  Alany  of  the 
boldest  operations  in  this  branch  of  surgery  have 
been  devised  by  the  genius,  and  executed  by  the  • 
spirit  and  skill  of  British  surgeons.  Even  M. 
Roux  himself  is  here  obliged  to  confess  our  supe- 
riority. (PuraUile  de  la  Chirurgie  amjlaise,  ^-f. 
p.  249.)  The  carotid  artery,  the  external  and  in, 
ternal  iliac,  and  the  subclavian  have  all  been  suc- 
cessfidly  tied  by  surgeons  of  this  country.  The 
first  operation,  in  which  the  external  iliac  was  tied, 
I  was  a  spectator  of:  it  was  performed  by  Aber- 
nethy in  Bartholomew's  Hospital  ;  and  has  subse- 
quently been  repeated  in  many  examples,  both  in 
this  country  and  others,  with  considerable  success. 
I  had  also  the  honour  of  seeing  the  same  gentleman 
(ie  the  carotid — the  first  instance  of  it,  I  believe,  in 
England.  This  measure  was  resorted  to  by  him  for 
the  stoppage  of  haeniorrhage,  froni  a  wound  of  the 
neck.  Sir  A.  Cooper's  claim  to  the  distimjuished 
merit  of  having  first  applied  a  ligature  to  the  carotid, 
for  the  cure  of  aneurism,  still  continues  unaffected 
by  it. 

In  the  article  AMEUnissr,  I  have  cited  many  ex- 
amples, in  which  the  carotid  artery  has  been  suc- 
cessfully tied;  and  the  safety  and  propriety  of  the 
operation  are  now  generally  known  and  acknow- 
ledged. Indeed,  so  little  are  surgeons  now  afraid 
of  the  ill  ell'ects  upon  the  brain,  that  the  carotid 
artery  has  been  tied  merely  for  the  purpose  of 
enabling  the  operator  to  take  away  a  large  ttmior 
including  the  whole  of  the  parotid  gland,"  from  the, 
side  of  the  neck,  without  risk  of  lucmorrhage;  a 
proceeding,  however,  which  ought  not  to  be  e'n- 
couraged  into  a  connuon  practice.  (See  Med.  Chh: 
Trans.  ro\.  vii.  p.  1!2.)  The  example  of  skill", 
jiuigment,  and  boldness,  set  by  the  surgeons  of  this 
country,  has  not  been  lost  upon  fi)reign  practitioners. 
In  1^ ranee,  in  Germany,  in  Italy,  and  particularly 
in  the  United  States  of  America,  operations  for 
aneurism  are  familiarly  practised.  Indeed,  in 
the  two  latter  countries,  the  artcrin  inuominaia  had 
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been  tied,  previouslj'  to  the  publication  of  the  6th 
edition  of  this  work;  a  proceeding  which,  though 
it  was  originally  suggested  here,  was  not  ventured 
upon  in  Great  Britain  until  very  recently,  when 
it  was  executed  by  Mr.  Lizars.    The  result,  how- 
ever, like  that  of  the  two  earlier  cases,  was  the  loss 
of  the  patient.    Whether  the  ligature  of  the  inno- 
minata  is  a  justifiable  proceeding,  appears  to  me 
a  questionahle  point;  for  experience  has  not  yet 
adduced  anything  in  its  favour.  All  the  patients  on 
whom  it  has  been  performed,  have  died  of  second- 
ary hfemorrhages,  and  Brasdor's  plan,  as  adopted 
by  Wardrop  and  Mott,  which  brings  with  it  the  re- 
commendation of  occasional  success,  may  be  a 
safer  expedient.  (See  Aneurism.)  Weiss's  aneu- 
rismal  needle,  and  some  others,  intended  for  the 
conveyance  of  the  ligature  under  very  deep  arte- 
ries, where  there  is  but  little  room,  are  also  inven- 
tions likely  to  prove  of  material  service  in  this 
branch  of  surgery,  where  sometimes  the  most  skil- 
ful surgeons  have  either  been  baffled  in  their 
endeavour  to  pass  the  ligature  under  the  vessel,  or 
have  detained  their  patient  so  long  in  the  operating- 
room,  exposed  to  the  greatest  agony,  ere  the  busi- 
ness was  accomplished,  that  the  chance  of  a  happy 
issue  was  seriously  lessened.    Before  I  quit  this 
subject,  my  feelings  call  upon  me  to  express  the 
high  opinion  which  I  entertain  of  my  friend  Mr. 
Hodgson's  TriLiiise  on  the  Diseases  of  Arteries  and 
Veins,  first  puhlished  in  1815;  a  work  which  re- 
flects great  credit  on  English  surgery,  and  contains 
practical  precepts  far  superior  to  those  of  Scarpa. 

In  the  modern  practice  of  surgery,  a  variety  of 
old  prejudices  are  gradually  vanishing.  Peru- 
vian bark,  not  many  years  ago,  was  regarded  as  a 
sovereign  remedy  and  specific  for  nearly  all  cases 
of  gangrene;  and  in  these,  and  many  other_  in- 
stances, it  was  prescribed  without  any  discrimina- 
tion, and  in  doses  beyond  all  moderation.  But 
the  false  idea,  that  this  medicine,  or  any  prepara- 
tion of  it,  has  any  specific  effect  in  checking  morti- 
fication, no  longer  blinds  the  senses  of  the  most 
superficial  practitioner.  He  neither  believes  this 
doctrine,  nor  the  still  more  absurd  opinion,  that 
strength  can  be  mysteriously  extracted  from  this 
vegetable  substance,  and  communicated  to  the 
human  constitution,  in  proportion  to  the  quantity 
which  can  be  made  to  remain  in  the  stomach. 

At  the  present  day,  the  subject  of  mortifica- 
tion opens  to  us  a  point  for  investigation  of  first- 
rate  consequence.    Every  surgeon  is  aware,  that 
when  a  limb  is  deeply  affected  with  mortification, 
amputation  is  commonly  necessary.    This  is  gene- 
rally acknowledged  ;  but  the  performance  of  the 
operation  has,  since  the  time  of  Pott,  only  been 
sanctioned  when  the  mortification  has  manifestly 
ceased  to  spread,  and  a  line  of  separation  been 
formed  between  the  dead  and  living  parts.  _  All 
other  patients,  in  whom  the  disorder  was  in  a 
spreading  state,  were  left  to  their  fate.    It  is  true, 
some  of  the  old  surgeons  occasionally  ventured  to 
deviate  from  this  precept  ;   but,  as  they  did  so 
without  any  discrimination,  or  knowledge  of  the 
particular  examples  which  ought  to  form  an  excep- 
tion to  the  general  rule,  their  ill  success  cannot 
constitute  a  just  argument  against  tlie  plan  of  am- 
putating earlier  in  a  certain  description  of  cases. 

Now,  if  it  be  proved  by  modern  experience,  that 
many  lives  may  be  saved  by  a  timely  pcrroimance 
of  amputation,  under  circumstances  in  which  it 
has  until  lately  been  generally  condemned,  it  must 


be  allowed  that  the  established  innovation  will  be 
one  of  the  greatest  improvements  in  the  practice  of 
the  present  time. 

For  reviving  the  consideration  of  this  question, 
and  venturing  to  deviate  from  the  beaten  path,  the 
world  is  much  indebted  to  that  eminent  military 
surgeon,  Baron  Larrey.  How  diifercnt  bis  doc- 
trines and  practice  are  from  those  usually  taught 
in  the  schools,  the  article  Mortification  will 
sufficiently  prove. 

Connected  with  this  topic  is  Hospital  Gangrene, 
a  case  which  deserves  here  to  be  pointed  out,  as 
having  received  considerable  attention  of  late  years, 
and  being  much  better  treated,  since  the  efficacy 
of  the  solution  of  arsenic,  and  of  the  strong  nitrous 
acid,  has  been  so  completely  proved  by  the  obser- 
vations of  Blackadder  and  Welbank. 

In  the  treatment  of  ununited  fractures,  the  sim- 
ple and  ingenious  practice,  suggested  by  Dr.  Pliy- 
sick  of  Philadelphia,  merits  particular  notice: 
various  successful  trials  have  been  made  of  it  in 
this  country  and  France,  as  well  as  in  America, 
and,  though  liable  to  failure,  it  is  yet  entitled  to  be 
regarded  as  a  valuable  addition  to  the  plans 
hitherto  devised  for  these  cases,  which  too  often 
render  the  patient  a  helpless  cripple  during  life. 
The  considerations,  however,  which  should  guide 
us  in  the  choice  of  a  plan  for  bringing  about  the 
union  of  fractures,  which  have  not  admitted  of 
bony  union  under  ordinary  treatment,  have  not 
been  neglected  in  their  proper  place.  See  Frac- 
ture. 

The  inestimable  treatise  of  Dr.  Jones,  On  He- 
morrliage,  may  be  said  to  have  produced  quite  a 
revolution  in  all  the  principles  by  which  the  sur- 
geon is  guided  in  the  employment  of  the  ligature 
for  the  stoppage  of  bleeding,  and  the  cure  of  aneu- 
risms.   Instead  of  thick  clumsy  cords,  small  firm 
silks,  or  threads,  are  now  generally  used  ;  and  so 
fill?  is  the  practitioner  from  being  fearful  of  tying 
arteries  too  tightly,  lest  the  ligature  cut  through 
them,  that  it  is  now  a  particular  object  with  hira 
to  apply  the  silk,  or  thread,  with  a  certain  degree 
of  force,  in  order  that  the  middle  and  inner  coats  of 
the  vessel  may  be  divided.    If  this  be  not  done, 
the  effusion  of  fibrine  within  the  artery,  an  impor- 
tant part  of  the  process  of  obliteration,  cannot  be 
expected  as  a  matter  of  certainty,  and  secondary 
hsemorrhage  is  more  likely  to  occur.  But,  in  order 
to    convey  an  adequate  idea  of  the  beneficial 
changes  Which  Dr.  Jones's  observations  are  tending 
to  produce  in  practice,  I  have  been  careful,  in  the 
article  Hemorrhage,  to  give  a  tolerably  full  ac- 
count of  the  results  of  all  his  interesting  experi- 
ments. ,  , 

Dr.  Veitch,  an  eminent  naval  surgeon,  deserves 
here  to  be  mentioned  with  particular  honour,  since 
he  is  probably  the  earliest  writer  that  laid  due 
stress  on  the  advantage  of  tying  the  arteries  with 
very  small  ligatures  ;  one  of  the  greatest  improve- 
ments in  the  treatment  of  wounds  and  in  operative 
surgery,  "  My  experience  and  reasoning  (says  he) 
led  me  to  recommend  a  small  ligature  ;  and  its 
nature  and  form  were  not  loft  to  conjecture,  but 
dearly  laid  down  ;  and  the  introduction  of  tliis 
practice  to  surgery  is,  I  tl""^,  nnqucstmnab  y  due 
lo  me.  Dr.  Jones  did  not  apply  his  ''""■f  I'S-f;"/ 
to  operations  on  the  human  body  ;  and  the  prac- 
ice'^of  using  the  small  single  ligature  was  not 
adopted  at  the  Edinburgh  Infirmary  in  which 
city  his  experiments  were  made,  until  the  appear- 


SURGERY. 


663 


mice  of  the  following  Essay  on  the  Ligatures  of 
Arteries,  which  was  sent  to  the  editor  of  iho  Edin. 
Med.  and  Suryiad  Journal,  in  11)05,  but  was  not 
published  until  the  1st  of  April,  11106."  (See  Obs. 
on  the  Ligature,  SjO.  Lond.  1824.)  In  justice  to 
Dr.  Jones,  I  sliould  mention,  that  his  book  was 
published  in  1805. 

Besides  using  very  small,  firm,  round  threads, 
instead  of  large,  flat  tapes,  or  cords,  as  was  the 
custom  a  few  years  ago,  some  modern  surgeons 
have  suspected,  that  nuicli  benefit  might  arise  from 
cutting  ott'  both  portions  of  the  ligature  close  to 
the  knot,  after  amputation,  the  removal  of  the 
breast,  &c.  No  one  lias  insisted  so  much  as 
Lawrence  upon  the  propriety  of  examining  further 
the  merits  of  this  innovation.  If  no  bad  effects 
■were  to  result  from  leaving  so  small  a  particle  of 
extraneous  substance  in  the  flesh,  as  the  little  bit 
of  silk  composing  the  knot  and  noose  on  the  ar- 
terj-,  the  practice  would  form  a  considerable  im- 
provement. The  wound  would  then  admit  of 
being  brought  together  at  every  point;  the  quantity 
of  extraneims  matter  in  the  part  would  be  lessened 
to  almost  nothing;  the  danger  of  convulsive  affec- 
tions would  be  reduced  in  proportion  as  a  serious 
cause  of  pain  and  irritation  is  diminished;  and  tlie 
chance  of  accomplishing  perfect  union  by  tlie  tirst 
intention  would  be  materially  increased.  Law- 
rence tried  the  plan,  and  did  not  find  any  ill  con- 
sequences follow,  while  many  advantages  seemed 
to  him  to  be  the  result  of  it.  Mr.  Crosse,  of  Nor- 
wich, however,  detailed  some  observations,  which 
were  adverse  to  the  practice;  and  candour  obliges 
me  to  state,  that,  with  the  exception  of  cases 
where  the  parts  must  suppurate,  and  no  prospect  of 
union  by  the  first  inteiuioil  cjn  Ije  entertained, 
the  plan  has  now  few  advocates.  (See  Amputa- 
tion, Aneuki.sMj  Hemorrhage,  and  Liga- 
ture.) 

Amongst  the  signal  improvements  in  modern 
practice,  I  must  not  forget  the  present  more  ra- 
tional method  of  dressing  tlie  wounds,  after  capital 
operations,  with  light  cooling  applications,  instead 
of  laying  on  tlie  part  a  farrago  of  irritating  pledgets 
and  plasters,  and  a  cuniberaoine  mass  of  lint,  tow, 
flannel,  and  other  bandages,  woollen  caps,  &c. 
The  fewer  the  adiiesive  strips  are,  the  belter,  if 
they  only  hold  the  lips  of  the  wound  together. 
This  is  all  they  are  intended  to  do.  Whereas,  if 
more  than  are  necessary  for  tiiis  purpose  be  em- 
ployed, they  do  harm  by  heating  the  part,  and 
covering  the  wound  so  entirely  as  to  prevent  the 
issue  of  the  discharge.  The  isinglass  plaster, 
introduced  into  use  by  Mr.  Liston,  and  so  com- 
monly employed  in  University  College  Hospital,  I 
regard  also  as  sometimes  possessing  advantages 
over  the  common  adhesive  plaster,  and  likely 
tlicrefore  not  to  be  discontinued.  Instead  of  em- 
ploying numerous  ointments  of  various  compositions, 
the  generality  of  practitioners  find  more  simplicity 
equally,  if  not  more,  effectual,  and  in  dressing 
wounds  and  ulcers,  they  rarely  have  occasion  to 
resort  to  any  other  applications  than  adhesive 
or  isinglass  plaster,  lint,  the  water  dre.-sing,  the 
nitrate  of  silver,  or  gently  Btimulating  lotions  of 
sulphate  of  zinc  or  sulphate  of  copper. 

Wars,  which  are  unfavourable  to  most  other 
sciences,  are  rather  conducive  to  advances  in  sur- 
gery. The  many  new  and  interesting  observa- 
tions, which  IJaron  Larrey  made  in  the  course  of 
his  long  and  extensive  military  experience,  are  a 


proof  of  the  foregoing  remark.  Pitard,  almost  the 
founder  of  surgery  in  France,  was  a  military 
surgeon.  Ambrose  Partf  and  Wiseman  collected 
their  most  valuable  knowledge  principally  in  the 
service  of  the  armj'.  Mr.  Hunter  himself  gained 
much  of  his  practical  information  in  the  same  line 
of  life.  To  IJaron  Larrey  surgeons  are  indebted 
for  many  highly  important  observations,  rehiting 
to  amputation  in  cases  of  gun-shot  wounds.  In 
particular,  he  has  adduced  a  larger  and  more  con- 
vincing body  of  evidence  than  was  ever  before 
collected,  to  prove,  that,  in  gun-shot  injuries,  the 
operation  of  amputation  should  always  be  per- 
formed without  the  least  delay,  in  every  instance 
in  which  such  operation  is  judged  to  be  unavoid- 
able, and  the  ultimate  preservation  of  the  limb 
either  impossible,  or  beyond  the  scope  of  all  ra- 
tional probability.  He  has  established  the  truth 
of  this  most  important  precept  in  military  surgery 
by  innumerable  facts,  drawn  chiefly  from  his  own 
ample  experience,  but  partly  from  the  practice  of 
many  able  colleagues.  The  great  operations  of 
the  shoulder-joint  and  hip-joint  amputations,  he 
has  executed  witli  success.  The  necessity  for  the 
former,  however,  he  proves  ma.y  sometimes  be 
superseded,  and  the  limb  be  saved,  b}'  making  a 
suitable  incision  for  the  extraction  of  the  splintered 
portions  of  the  upper  part  of  the  humerus.  Th's 
method,  which  was  in  many  instances  done  with 
success  in  the  Peninsular  War,  and  has  been  also 
repeatedly  performed  with  the  same  result  by 
Baron  Percy,  was,  I  believe,  originally  proposed 
and  practised  by  Boucher.  (See  Man.  de  I'Acud. 
de  Chir.  t.  ii.  4to.)  However,  it  was  first  more 
particularly  described,  and  even  practised,  by  INIr. 
C.  White  of  Manchester.  (See  his  Cases  in 
Snrgeri/.)  Mr.  Morell  also  performed  it  success- 
fully in  York  Hospital.  (See  Med.  Chir.  Trans. 
vol.  vii.)    See  Amputation. 

Amputation  at  the  hip-joint,  performed  only 
in  the  most  dreadful  cases,  because  itself  the 
most  dreadful  operation  in  surgery,  Bui'<m  Larrey 
performed  five  times,  and  twice  (I  believe)  with 
success.  It  has  also  been  performed  by  Brown- 
rigg.  Guthrie,  Mott,  Sir  Asiley  Cooper,  Graefe, 
Waltlier,  Delpech,  and  others  ;  and  several  of  the 
cases  terminated  in  the  recovery  of  the  patients. 
As  must  necessarily  be  the  case,  however,  on 
account  of  the  desperate  circumstances  under 
which  the  operation  is  performed,  and  the  severity 
of  the  operation  itself,  the  examples  of  recovery 
bi'ar  only  a  small  proportion  to  the  large  nuiiiber 
of  deaths  known  to  have  followed  aniputation  at 
the  hip  in  the  many  cases  in  which  it  has  nonr 
been  undertaken.  Yet  this  unfortunate  truth 
should  not  be  exapgeiated  into  a  reason  for  an 
unqualified  condemnation  of  tiie  practice,  which 
is  adopted  as  the  only  means  affording  a  chance 
of  saving  life.  But,  as  there  may  be  difficulty  in 
deciding  whether  the  patient  will  have  the  "best 
cli.-ince  witli,  or  without  the  operation,  it  is  to  be 
hofied,  that  no  surgeons  will  perform  it,  except 
under  the  authority  of  the  united  opinion  of  a  board, 
or  consultation  of  the  best-inforined  practitioners, 
whom  circumstanci'8  will  allow  to  assemble.  It  is 
to  be  hoped,  liUewi.-e,  that  there  is  no  man  in  iho 
profession,  so  destitute  of  honour  and  principle,  as 
to  aim  at  notoriety  through  the  medium  of  .this 
terrible  operation,  and  court  the  opponunitv  of 
doing  it  merely  with  this  view,  instead  of  being 
compelled  to  undertake  it  by  the  rciilly  desperate 
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circumstances  of  the  case.  If  tliere  be  such  an 
individual  in  existence,  his  scheme  of  wading 
through  blood  to  reputation,  now  that  the  novelty 
of  the  operation  has  vanished,  would  have  but  little 
chance  of  success.  Be  it  also  recollected  that, 
while  the  operation  itself  requires  onlj'  ordinary 
talents,  the  business  of  avoiding  it,  and  of  dis- 
criminating the  exact  cases  in  which  it  should  be 
attempted,  implies  an  extensive  acquaintance  with 
the  principles  of  surgery,  ample  experience,  and 
more  than  common  abilities  and  judgment.  See 
Amputation. 

Another  improvement  in  surgery,  of  an  humbler 
but  not  less  useful  description  than  some  things 
to  which  I  have  already  adverted,  is  the  elastic 
gum  seton,  which,  for  cleanliness  and  convenience, 
is  far  superior  to  what  has  generally  been  em 
ployed.  The  needle  for  it,  and  the  slips  of  elastic 
gum,  may  be  procured  of  Messrs.  Weiss.  The 
invention,  I  believe,  is  one  of  the  results  of  French 
ingenuity. 

The  simple  operation  of  dividing  the  tendo- 
Achillis,  in  order  to  rectify  one  species  of  the  de 
formitj'  termed  club-foot,  a  proceeding  which  I 
have  known  adopted  with  success,  has  not  been 
practised  so  frequently  as  its  efBcacy  would  justify 
till  a  very  recent  period.  It  may  be  enumerated 
as  a  decidedly  valuable  addition  to  the  operative 
department  of  surgery. 

The  treatment  of  phlegmonous  erysipelas  by  free 
incisions  under  certain  circumstances,  and  on  the 
principles  explained  in  the  article  Erysipelas,  I 
regard  as  a  practice  of  infinite  merit.  Ample  op- 
portunities of  trying  it,  both  in  hospital  and 
private  practice,  have  filled  me  with  this  conviction, 
which  I  am  glad  now  to  acknowledge,  as  I  formerly 


from  Dr,  Reese's  American  edition  of  this  DlC- 
TioNAiiY,  and  other  sources.  I  most  cordially  join, 
then,  in  the  observation  that,  in  a  history  of  this 
kind,  mention  ought  to  be  made  of  <'  the  names 
of  Drs.  White,  Dudley,  Davidge,  Dorsey,  Shippcn, 
Bard,  Post,  Mott,    Gibson,    Parrish,  Baufon, 
McClellan,  Stevens, Warren,  Smith,  Jamieson,  and 
a  host  of  others,  who  have  contributed  by  the  peu 
and  the  knife  to  elevate  this  department  of  the 
profession:  this  will  be  admitted,  unless  the  suc- 
cessful ligature  of  the  subclavian,  the  common 
iliac,  the  internal  iliac,  and  that  of  the  innominata, 
the  amputation  of  the  hip-joint,  and  upper  and 
lower  jaw,  the  extirpation  of  the  parotid  gland, 
the  exscction  of  the  clavicle,  and  the  cure  of 
aneurism,  by  tying  on  the  distal  side  of  the  tumor, 
be  unworthy  of  record.    Some  of  these  operations 
(continues  Dr,  Reese)  had  never  been  attempted 
in  Europe,  till  our  surgeons  had  led  the  way; 
and  by  these,  and  other  splendid  achievements  in 
operative  surgery,  had  demonstrated  their  practi- 
cability and  success."    In  adverting  to  such  merit 
in  the  surgeons  of  the  United  States,  I  feel  all  that 
heartfelt  pleasure,  which  arises  from  the  remem- 
brance of  their  close  connection  with  my  native 
country  by  the  ties  of  blood  and  language,  and 
they  may  rest  assured  of  my  sincere  esteem;  and 
of  my  earnest  wish  to  render  full  justice  to  them 
on  every  subject. 


expressed  disapprobation  of  the  plan.  Mr.  A 
Copland  Hutchison,  to  whom  we  are  indebted  for 
suggesting  the  practice,  and  bringing  it  under  the 
consideration  of  the  profession,  seems  to  me  thereby 
to  have  rendered  a  great  service  to  the  public. 

The  excision  of  more  or  less  considerable  por- 
tions of  the  lower  jaw,  in  cases  of  irremediable 
disease  of  it,  is  a  new  proceeding  exemplifying 
the  still-continued  progress  of  the  boldest  parts 
of  operative  surgery.  The  practice  also  merits 
notice  on  another  account  ;  it  is  an  extension  of 
the  most  effectual  part  of  surgery  to  a  class  of 
miserable  and  hopeless  cases,  first  executed  by 
our  transatlantic  brethren  in  the  United  States, 
Dr.  Mott  having  been  the  means  of  conferring 
this  honour  upon  them. 

The  removal  of  the  superior  maxillary  bone 
may  also  be  specified  as  another  operation,  the 
propriety  of  which,  under  certain  circumstances, 
is  now  fully  established.  In  promoting  the  intro- 
duction of  this  bold  measure  into  practice,  perhaps 
M.  Gensoul,  of  Lyons,  must  be  regarded  as  the 
leader;  although  I  believe  that  Mr.  Lizars  was  very 
early  in  the  field;  and  it  is  but  justice  to  add, 
that  my  colleague  Mr.  Listen  may  claim  the  merit 
of  having  brought  the  requisite  operative  proceed- 
ings to  the  greatest  perfection. 

I  regret,  that,  in  the  last  edition,  due  justice  was 
not  done  to  the  meritorious  surgeons  of  the  United 
States  of  America.  This  happened,  however,  not 
from  any  want  of  desire  on  my  part  to  pay  the 
tribute  of  honour,  where  it  was  deserved;  but 
from  my  not  being  then  in  possession  of  the  valuable 
information,  respecting  the  progress  of  surgery  in 
the  United  States,  which  I  _have  since  obtained 


PKOGEESS  OP  SURGERY. 

[I  am  unwilling  to  attempt  the  complete  re- 
modelling of  each  paragraph,  which  would  be  ne- 
cessary if,  to  each  reference  to  the  surgical  opinions 
and  practice  of  his  time  by  Cooper,  I  should 
make  the  modifications  and  additions  necessary 
to  bring  this  article  into  accord  with  the  prevalent 
opinions  now,  and  to  register  the  progress  of  the 
last  thirty  years.  It  would  destroy  the  cachet  of 
the  author's  style  and  habit  of  thought.  I  shall 
add  only,  therefore,  a  very  brief  resume  of  some 
of  the  leading  elements  of  progress  Ln  surgery  since 
Cooper  wrote. 

They  have  been  accomplished  chiefly  in  sur- 
gical PATHOLOGY;  in  the  methods  op  explo- 
ration; in  operative  surgery;  and  in  the 

TRE.A.TMENT  OP  WOUNDS.     SURGICAL  ANATOMY, 

of  which  the  object  is  to  teach  the  surgeon  to 
direct  with  certainty  his  knife  amidst  the  deepest 
parts,  and  to  interpret  pathological  peculiarities  by 
the  relation  of  the  parts,  has  been  greatly  advanced 
in  this  country  by  the  labours  of  Morton,  Qiiain, 
Maclise,  Hilton,  and  Prescott  Hewett  ;  and  in 
France  by  Blandin,  Bourgey,  Paulet,  and  Sarra- 
zin.  To  the  aid  of  the  surgeon  expcnmcnkil'phiisio- 
logy,  which  was  cultivated  with  so  much  genius 
and  enthusiasm  by  Hunter,  brings  daily  tribute. 
Syme,  Paget,  Simon,  Wharton  Jones,,  Lister, 
Larrey,  Richardson,  Henry  Lee,  especially  in  this 
country ;  Flourens,  Bernard,  Sediltot,  Briicko, 
Brown-Sequard,  Langenbeck,  and  others  on  the 
continent,  and  Hammond  in  America,  have  added 
to  our  knowledge  of  subjects,  such  as  the  laws  of 
growth;  the  part  played  by  the  periosteum  in  the 
renewal  of  bone;  the  nature  of  the  inflammatory 
change;  the  pathological  pliysiology  of  tlie  blood 
and  the  arteries;  the  course  and  origin  of  purulent 
infection;  the  relation  of  cataract  to  diabetes.  The 
microscope,  in  creating  the  science  of  Mslology,\y,\s 
given  a  new  impulse  to  surgery.  Its  revelations 
cannot  shake  our  convictions,  derived  from  the 


complete  clinical  study  of  patliological  growths  such 
as  tumoi-s;  hut,  althoiij;h  it  does  not  (now)  pre- 
tend to  direct  oiir  clinical  conclusions,  it  constantly 
furnishes  tile  most  valuable  information,  and  en- 
ables us  to  define  and  classify  the  various  forms  of 
growth  and  to  record  with  precision  the  anatomical 
ciiaracter  side  by  side  with  the  clinical  symptoms. 
Paget,  in  iiis  groat  work  on  surgical  pathology, 
laid  the  foundation  of  the  science  in  this  country; 
Virchow,  Rokitansky,  and  Lebeit  are  his  promi- 
nent rivals  abroad.  The  foundation  of  the  Patho- 
logical Society  of  London  has  done  much  to  keep 
alive  a  spirit  of  scientific  investigation  in  surgical 
pathology;  its  transactions  are  among  the  most  pre- 
cious storehouses  of  knowledge,  and  the  contribu- 
tions to  its  pages  by  English  surgeons  entitle  them 
to  take  rank  as  among  the  foremost  pathologists. 

JVew  methods  of  exploratiun  have  done  much  to 
advance  the  progress  of  surgery.    The  ophthalmo- 
scope, first  imagined  by  Gumming,  and  described 
by  him  in  the  Altdico-CliimryiaiL  Transaolions, 
became  in  the  hands  of  Helmholtz  a  perfect  and 
marvellous  instrument  of  exploration,  by  which 
we  are  enabled,  with  the  utmost  ease,  quick- 
ness, and  precision,  to  explore  the  condition  of 
the  nervous   and  vascular  tissues   and  of  the 
transparent  humours  of  the  eye.    It  has  revolu- 
tionised ophthalmic  medicine  and  surgery.  Von 
Graefe,  Bonders,  Liebreich,  and  Schweiger  abroad ; 
Bowman,  Dixon,  Critchett,  Hulke,  J.  Z.  Laurence, 
and  Carter  here,  have  studied  its  applications  with 
great  success,  and  have  added  to  our  knowledge 
in  this,  as  have  many  others  in  other  departments 
of  ophthalmic  surgery  and  in  various  degrees, 
Laryngoieopy,  practised  with  success  by  Garcia, 
has  been  popularised  by  Czermak,  and  studied  in 
this  country  by  Gibb,  Morell  Mackenzie,  Arthur 
Durham,  Sieveking,  Walker  of  Peterborough,  G 
Johnson,  and  others,  who  have  achieved  striking 
successes  in  the  removal  and  treatment  by  local 
applications  of  tumors,  &c.  of  the  larynx.  The 
ENDOSCOPE,  first  used  by  Avery  of  Cliaring  Cross 
Hospital,  has  been  revived  as  an  instrument  of 
practical  surgery  by  Desormeaux,  who  has  made 
valuable  improvements  ;   by  Cruise  in  Ireland, 
Warwick  of  Richmond,  and  Jeevan  and  Christo- 
pher Heath  of  London.    Electrolysis — the  disso- 
lution of  tumors  by  the  action  of  electricity — has 
been  attempted  with  some  success  by  Crussell  of 
St.  Petersburg;   and  bj'  Ciniselli  of  Cremona. 
Nelaton  in  France,  and  Althaus  in  England,  have 
employed  it  with  good  result,  and  Althaus  has 
modified  theinstrumentemployed,and  believes  it  to 
be  capable  of  numerous  and  useful  applications.  M. 
Middeldorpf  in  Germany,  M.  Nelaton  in  France, 
and  Mr.  Marshall  in  England  have  employed,  in 
numerous  instances,  the  heated  galvanic  wire  (Gal- 
vanicausis)  for  the  amputation  of  tumors,  the  divi- 
sion of  sinuses,  and  the  destruction  of  erectile 
growths.    M.  Chassaignac  in  France  has  urged 
with  great  vigour  the  employment  of  a  linear  saw 
or  ligature  for  division  of  the  tissues  in  lieu  of  the 
knife.    Advocated  by  its  author  as  a  method  ca- 
pable of  very  extensive  application  indeed,  this  | 
method  is  at  present  confined  in  this  country  to 
the  limited  class  of  operations  where  highly  vas- 
cular tissues  require  division — as  in  ablation  or  ab- 
scission of  the  tongue,  of  some  forms  of  uterine 
polyi)i,  &c.     For  these' purposes — and  for  no 
other — it  seems  particularly  adapted.  The  method 
of  crushing,  and  of  removal  of  growths  by  caustic 
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wedges,  has  been  much  used  and  greatly  abused 
by  Maisonneuve  in  France. 


by  Maisonneuve  in  i-rance. 

Among  the  groat  genrral  additions  to  the  re- 
sources of  surgery,  and  the  great  steps  in  its  pro- 
gress, must  be  included  artiJickU  ancBstlwsia.  In 
1799  Humphrey  Davy,  working  in  the  laboratory 
of  Beddoes,  who  was  investigating  the  effects  of 
the  inhalation  of  gases,  intimated  that  pure  pro- 
toxide of  nitrogen  enjoyed,  amongst  other  pro- 
perties, that  of  annihilating  pain,  and  added  that,  in 
surgical  operations  accompanied  by  pain,  it  might 
probably  be  employed  with  advantage.    Its  ex- 
citing and  troublesome  effects,  as  then  used,  soon 
brought  it  into  disfavour,  but  in  1842  Dr.  W.  C. 
Long,  of  Athens,  U.S.,  found  that  ether  possessed 
satisfactory  effects  in  allaying  the  pain  of  surgical 
operations;  in  the  same  year  Dr.  Jackson  of  Harvard, 
U.S.,  and,  after  him,  Morton  of  Boston,  fully  made 
out  and  proclaimed  the  invaluable  qualities  of  this 
substance.    Subsequently  Simpson  of  Edinburgh 
engaged  in  the  study  of  narcotic  vapours  fit  for 
inhalation,  and,  on  the  suggestion  of  Waldie  of 
Liverpool,  employed  chloroform,  which  had  already 
been  in  use  by  Laurence  and  others,  diluted  with 
spirit,  as  chloric  ether,  and  had  been  experimented 
with  by  Flourcns  on  animals  in  the  pure  form.  The 
superior  rapidity  of  action  and  portability  of  chloro- 
form have,  among  other  qualities,  enabled  it  to  be 
used  on  the  battle-field  and  in  ordinary  practice 
with  almost  universal  consent,  and  have  thus 
extended  the  blessings  of  anaesthesia.  According 
to  Holmes  and  to  Tie'lat,  it  has  not  only  facilitated 
all  the  proceedings  of  the  surgeon,  but  has  dimi- 
nished the  mortality  of  operations,  probably  by  les- 
sening shock.    For  taxis  of  hernia;  for  reduction 
of  old  dislocations;  for  diagnosis  in  many  forms  of 
surgery,  of  hysterical  diseases  and  malingering,  it 
is  in  constant  use,  no  less  than  for  cutting  opera- 
tions.   The  protoxide  of  nitrogen  has  again  been 
restored  to  favour   in  America  by  Colton,  for 
dental  and  other  short  operations.  Administered 
without  admixture  of  air  or  re-breathing  of  the 
products  of  respiration,  it  produces  rapid,  complete, 
and  transient  anajsthesia.    At  present  it  can  only 
be  produced  by  inconvenient  processes,  and  is  ex- 
cessively bulky;  but  I  see  no  reason  why  it  should 
not  be  manufactured   and  liquefied    by  proper 
processes,  which  would  allow  of  the  condensation  of 
a  great  volume  of  gas  into  a  comparatively  small 
compass.    It  seems  applicable  for  most  of  the 
purposes  of  diagnosis,  for  many  of  the  more  rapid 
operations  on  the  eye,  &c.    Richardson  has  done 
much  to  perfect  local  uncBsthesia  by  the  use  of  dher 
in  spray,  and  the  anjesthetic  effects  of  the  cold  pro- 
duced by  its  rapid  volatilisation.    Arnott,  by  the 
use  of  ice  or  snow  and  salt  in  combination,  liad 
previously   produced  similar  congelation,  more 
slowlj',  and  by  means  not  so  uniformly  at  com- 
mand, or  so  universally  applicable,  but  still  often 
at  hand  and  highly  servicealde. 

Passing  now  to  certain  giioups  op  dise.\.se.s  I 
must  only  refer  to  the  labours  of  Ricord,  who  d'is- 
tinguished  clearly  between  (jnnorrhaia  as  a  local 
disease,  and  syphilis  ns  constitutional;  and  who 
declared  that  tlie  soft  chancre  might  become  hard 
and  ill  this  stage  infect  the  system.  This  is  tho 
theory  now  known  as  the  "unicity"of  syphilis. 
On  the  other  hand,  the  dualists  now  hold  that  the 
hard  chancre  is  alone  infecting,  and  t[)at  the  soft  is 
a  purely  local  lesion.  In  this  country  opinions  are 
not  quite  settled  on  this  subject,  and  tho  diver- 
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gence  is  illustrated  in  the  Report  of  the  Venereal 
Commission  of  1 8fi6',  of  which  Mr.  Skey  was  ehair- 
nuiii,  and  Mr.  H.  Spencer  Smith  secretary._  The 
contagion  of  the  secondary  suppurative  accidents, 
proved  by  Wallace  in  1835,  is  now  generally  ad- 
mitted, although  long  disputed  by  Ricord  and  his 
school.  This  has  had  an  important  bearing  on  the 
health  of  the  military  and  naval  forces,  by  the 
influence  on  them  of  rules  laid  down  under  the 
"Contagious  Diseases  Act."  In  treatment  we 
have  learnt  to  rely  on  the  mild  use  ol  mercurials, 
which,  following  Diday  of  Lyons,  many  English 
surgeons  use  now  only  when  the  evidence  of  con- 
stitutional infection  is  indubitable;  and  for  secon- 
dary and  tertiary  symptoms,  on  the  iodide  of 
potassium,  of  which  Wallace  again  first  proved  the 
usefulness.  The  salts  of  gold,  silver,  and  platinum, 
the  bichromate  of  potash,  and  other  remedies, 
liave  had  a  brief  and  unmerited  popularity,  lo 
Jonathan  Hutchinson  and  to  Wilksamongst  Eng- 
lishmen, and  to  Virchow  and  Lancereaux  abroad, 
we  are  especiallv  indebted  for  great  additions  to  our 
knowledge  of  the  symptoms,  history,  and  treat- 
ment of  vi>ceral,  nervous,  and  hereditary  syphilis. 

Syphilisation,  discovered  by  Auzias  Turenne  in 
1844,  and  thoroughly  investigated  by  Sperino  in 
Italv'(18j3),  by  Boeck  in  Christiauia  (1862),  by 
James  Lane  and  Mr.  Gascoyen  in  this  country 
(1869),  must  be  here  noticed  as  having  a  most  im- 
portant bearing  on  all  future  investigations  in  this 
branch  of  surgery.  ,  j 

The  DISEASES  OF  BONES  have  been  studied 
with  great  success  by  Brodie,  Stanley,  Fergusson, 
and  Svme,  and  the  museums  of  the  past  are  loaded 
with  specimens  of  limbs  removed  for  necrosis,  &c., 
which  would  now  be  treated  by  local  means  and 
saved.  Brodie's  investigations  of  abscess  of  bone, 
and  of  the  diseases  of  the  cartilages  of  joints,  are 
lield  to  be  masterpieces  of  philosophic  and  success- 
ful research.  We  shall  have  again  to  refer  to  this 
subject  further  on. 

In  speaking  of  the  suuGiCAL  affections  of 
NERVES  we  must  mention  especially  the  remark- 
able work  of  Smith  of  Dublin  on  neuromata 
(1849),  and  of  Lockhart  Claike  on  the  pathologi- 
cal changes  in  the  spinal  cord  in  tetanus,  both  of 
which  form  starting-points  for  fresh  paths  to  know- 
ledge on  obscure  afi'ections. 

The  great  work  of  Porter  (1845),  and  the  expe- 
riments of  M.  Notta,  of  Lisieu-x  (185U),  have  only 
confirmed  the  researches  of  Jones  on  the  influence 
of  the  clot  in  the  arrest  of  hajraorrhage  from  the  cut 
ends  of  ARTERIES.  The  surgeons  ol  Great  Britain 
have  continued  to  take  an  ample  share  in  the 
study  of  aneurisms  since  the  time  of  Hunter.  1  he 
school  of  Dublin  surgeons  demmistrated  the  prac- 
ticability of  curing  aneurisms  jnessure  on  the 
artery  at  a  distance  above  the  aneurism,  as  advo- 
cated by  Freeth.  Using  graduated  pressure  by  ap- 
propriate apparatus  they  overcame  the  difhculties 
of  sloughing  of  the  skin,  extreme  pain,  &c.,  and 
elevated  the  compression  treatment  into  a  practical 
and  highly  successful  method.  Bellinghani's  work 
on  this  subject  is  classical.  It  was  soon  found  that 
the  pressure  of  the  finger  was  a  more  successful  and 
tjuicker  mode  of  cure,  inasmuch  as  it  was  better 
borne,  and  the  pressure  could  be  made  more  com- 
plete without  causing  pain.  Isolated  cases  occurred 
ill  Ireland  and  America  without  attracting  much 
ailemion,  till  Viinzetti,  of  I'adua,  established  tins 
as  a  mode  of  treatment,  and  iu  his  hands,  as  well  as 


tho§e  of  other  surgeons,  digital  pressure  now  counts 
a  splendid  list  of  successes.  The  writer  of  this  note 
invented  and  introduced  into  European  practice  a 
successful  method  of  treating  popliteal  and  other 
aneurisms  hyJleMon  of  the  limb  at  the  joint  opposite 
to  the  aneurism,  which  has  often  the  effect  of  arrest- 
ing the  flow  of  blood  and  consolidating  the  contents 
of  the  sac.    Ligature  by  the  Hunterian  method 
has  still  many  warm  partisans  (including  Mr. 
Syme,  of  Edinburgh )  as  the  best  mode  of  treat- 
ment; he  has  had  thirty-six  successes  of  ligature 
of  the  femoral  artery  without  any  failure.    It  is, 
in  all  ordinary  cases,  the  ullernalive  method.  For 
cases  of  exceptional  character  the  old  operation  of 
Antyltus  has  been  revived  with  brilliant  success 
by  Syme.  Sir  W.  Fergusson  lately  used  Brasdor's 
operation  for  an  otherwise  inaccessible  iliac  aneur- 
ism.   The  modern  surgeon  has  besides  at  his  com- 
mand the  injection  of  coagulating  fluids,  especially 
perchloride  of  iron,  and  of  galvano-pnncture  ;  the 
latter  resource  is   especially  useful  for  arterio- 
venous tumors  and  carotid  aneurisms.    The  last 
and  most  brilliant  advance  in  the  treatment  of 
aneurisms  has  been  the  cure  of  aortic  aneurisms 
by  Dr.  Murray  of  Newcastle,  and  by  Dr.  Mapothcr 
of  Dublin,  within  a  few  hours,  by  the  powerful 
compression  of  the  aorta  under  chloroform  with 
Suter's  aortic  tourniquet. 

For  the  arrest  of  haemorrhage  after  division  of 
arteries,  torsion  has  been  highly  recommended  as  a 
substitute  for  ligatures,  especially  in  the  case  of 
small  arteries,  for  which  it  has,  perhaps,  been  too 
little  used.  Sir  James  Simpson  of  Edinburgh  has 
in  an  elaborate  treatise  urged  the  substitution  of 
pressure  on  the  cut  ends  of  arteries  by  needles, 
which  could  be  removed  when  the  htemnstatic  clot 
was  sufficiently  firm.  Thus  "the  strangulation"  of 
the  extremity  of  the  artery  would  be  avoided,  and 
primary  union  favoured  by  the  "  absence  of  small 
sloughs,"  while  the  metallic  needles  are  less  irritat- 
ing than  the  threads.  Keith  and  Pirrieof  Aberdeen 
especially,  amongst  British  surgeons,  have  obtained 
excellent  results  with  acupressure,  and  others^  have 
reported  favourably ;  but  many  who  have  tried  it 
consider  it  less  simple  than  the  ligature,  more 
liable  to  be  followed  by  secondary  haemorrhage,  and 
not  more  often  followed  by  early  or  complete  union 
of  the  wound.  In  France  it  is  at  present  entirely 
condemned.  It  is  being  employed  in  Vienna  by 
Billroth,  and  in  Canada  by  Hingston,  who  report 
favourably.  It  is  being  largely  tried,  there  is  a 
great  body  of  evidence  in  its  favour,  but  it  is  still 
subjudke,  and  cannot  yet  be  pronounced  to  have 
established  its  place  in  surgery  as  a  permanent  and 
general  method.  The  whole  question  ot  "  tempo- 
rary ligatures"  is  being  worked  out  afresh  m 
England  by  Nunneley,  Taylor,  Tait,  Humphry, 
and"  others."    {British  Medical  Journal,  Jan.  to 

March,  1868.)  .    ,    ,j  , 

Passing  from  ligatures  to  sutures,  it  should  be 
mentioned  that  IMarion  Sims,  of  America,  by  the  m- 
troduction  of  silver  or  iron  wire  sutures,  which  re- 
main long  in  silu  without  causing  irritation  or  cutting 
iheir  wiiy  through  the  tissues,  has  rendered  great 
service, and,  in  operations  such  as  for  vesico-vagmal 
fistula,  has  won  great  victories  over  diseases  pre- 
viously very  intractable.  They  have  aided  la.^.'Iy 
the  progress  of  reparative  surgery.  By  H'e  penec- 
tion  of  the  details  of  aUToi-i-astv  much  greater 
success  is  now  attained  than  heretofore.  I';rK"sson, 
Tcale,  and  several  of  the  Utiblin  surgeons;  Nt'laton, 


Denonvilliers,  Dieffenbach,  and  Langenlieck,  have 
ilone  much  to  perfect  the  details  of  rhinoplasty, 
biephaniphisty,  stapiiyloraphy,  cheiloplasty,  and 
liare-lip  operations.  Fergusson  in  this  conntry,  and 
Vinson  AVarren  in  America,  may  be  said  almost  to 
have  created  pleiiranoplasty.  Roux  and  Graefe 
disputed  the  honour  of  introducing  stapiiyloraphy 
in  IfilO',  but  the  success  of  Roux  has  found  few 
imitators  in  France;  and  wliile  Fergusson  and 
Pollock  have  rendered  it  one  of  the  most  common 
and  successful  of  operations  here,it  has  almost  died 
out  in  France,  from  the  frequency  of  failure  amongst 
French  surgeons.  A  reparative  operation  equally 
new  and  important  id  perinaeoraphy,  of  which  the 
lionour  belongs  to  Fricke  of  Hamburg,  Roux  in 
Paris,  and  Baker  Brown  in  London.  James  Lane 
has  introduced  some  valuable  modifications,  and 
this  operation  is,  in  his  hands,  one  of  the  most 
brilliant  and  successful  in  surgery.  For  vesico- 
vaginal fistula,  utero-vesical  fistula,  &c.,  we  owe 
success  mainly  to  the  genius  of  Marion  Sims, 
whose  speculum,  metallic  sutures,  and  general  sur- 
gical inventions  have  removed  these  distressing  and 
formerly  irremediable  affections  into  the  class  of 
those  which  are  perfectly  and  rapidly  curable. 

From  restorative  we  may  pass  to  conservative 
surgery.  And  here  the  greatest  advances  have 
been  made,  and  mainly  by  British  surgeons.  The 
practice  of  resecting  joints  was  due  to  White  of 
Manchester,  and  Park  of  Liverpool.  It  remained 
an  exceptional  operation  until  the  striking  successes 
of  Jones  of  Jersej',  the  brilliant  and  persevering 
labours  of  Feri^nsson,  Syme,  Butcher,  Hancock, 
and  other  British  surgeons  established  resections 
of  the  great  joints  as  among  the  most  valuable 
operations  in  surger}-,  to  the  great  saving  of  life  and 
limb.  In  the  most  severe  forms  of  hip  and  knee- 
joint  diseases  these  conservative  procedures  are 
eminently  successful.  In  traumatic  injuries,  espe- 
cially in  gunshot  wounds,  the  results  are  equally  sa- 
tisfactor)'.  Esmarch,  Stromeyer,  Lnngenbeck,  Long- 
more,  Macleod,  Muir,  Blenkins,  Williamson,  and 
others  have  rendered  great  services  to  this  depart- 
ment of  surgerj'.  The  snccess  of  our  British  surgeons 
in  the  Crimea  was  by  far  greater  than  that  of  the 
French,  as  is  recorded  in  the  great  work  of  Ciienu, 
and  by  Legouest,  Baudeus,  and  others.  For 
the  treatment  of  tumors  of  the  jaws  partial  resec- 
ti'ms  have  been  introduced  with  equal  success  by 
Fergusson  (following  Lizars  and  Gensoul),  who  has 
greatly  simplified  and  improved  the  incisions  and 
the  mode  of  excising  the  bimes. 

The  principle  of  preservation  has  led  to  the  aban- 
donment of  "  places  of  election"  fur  amputation, 
and  to  the  adaptation  of  methods  of  operation  by 
various  flaps  to  all  parts  of  the  limbs.  Among 
the  great  and  permanent  improvements  in  surgery 
is  to  be  reckoned  Syme's  operation  on  the  ankle- 
joint,  which  gives  a  result  unequalled  by  any  other 
proceeding.  This  tlie  experience  of  the  American 
■war  has  amply  confirmed.  Trale  of  Leeds,  and 
Garden  of  Worcester,  have  successfully  modified 
our  flap-operations. 

l^issiiig  to  special  operations,  we  must  speak 
only  briefly  of  strabotomy,  due  to  Dieffenbach, 
studied  with  great  care  by  Bonnet  (who  explained 
the  relation  of  the  muscles  with  the  capsule  of 
Tenon),  and  still  further  by  Critchett  and  by  Von 
Graefe.  It  is  now  admirably  successful;  and  the 
use  of  appropriate  glasses,  such  as  Bonders  has 
shown  to  be  desirable  to  correct  the  optical  defect 
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which  frequently  causes  the  deviation  of  the  eye, 
tends  to  make  the  vision  binocular,  and  the  cure 
permanent.  Bowman  has  greatly  facilitated  the 
cure  of  lachrymal  inflammations,  strictures  and 
fistuIcB,  by  his  method  of  dividing  the  canaliculi, 
to  which  Weber  has  added,  with  advantage  in  some 
cases,  the  subcutaneous  division  of  the  tendo  oculi, 
which  facilitates  the  catheterisation  and  topical  me- 
dication of  the  naso-lachryraal  duct.  Graefe,  by  his 
operation  of  iridectomy,  has  enabled  us  to  transfer 
acute  glaucoma  to  the  list  of  remediable  diseases. 
The  extraction  of  cataract  is  being  actively  studied 
with  a  view  to  the  improvement  of  the  methods  of 
extraction.  Linear  extraction  with  iridectomy, 
has  advantages  for  certain  difficult  cases,  but  in 
ordinary  cases  extraction  under  chloroform  by  the 
flap  operation  is  so  brilliantly  successful  as  to  leave 
little  to  desire.  Reclination  is  abandoned  (almost, 
and  ought  to  be  entirely).  Discission  is  valuable 
for  soft  cataracts.  The  surgery  of  the  ear  has 
been  reconstituted  by  Toynbee,  Politzsr,  and  Von 
Troltsch.  The  catheterisation  of  the  Eustachian 
tube,  the  pathology,  diagnosis,  and  treatment  of 
these  diseases,  has  been  studied  anew;  and  not 
without  good  results,  although  they  still  remain 
among  the  least  tractable.  In  the  surgerj'  of  the 
air-passages,  trachseotomy  has  become  an  ordinary 
operation,  and  its  application  to  the  treatment  of 
certain  diseases  and  accidents  determined.  Here  we 
are  much  indebted  to  Bretonneau  and  Trousseau. 
In  strangulated  hernia  the  chief  progress  has  been 
made  by  Luke  and  Gay,  who  have  shown  that 
femoral  hernia  is  sometimes  strangulated  by  the 
fiiscia  cribriformis,  and  that  it  is  commonly  not 
necessary  to  open  the  sac  in  order  to  restore  its 
contents.  The  operations  for  artificial  anus  have 
been  studied  with  good  effect  by  Callisen,  Amussat, 
and  Curling  (for  adults)  in  the"  lumbar  region,  and 
by  Litire',  and  Holmes-(for  infants)  in  the  groin. 

The  surgery  of  the  genito-urinary  organs  owes 
its  greatest  progress  to  Civiale  and  Heurteloup, 
who  may  be  said  to  have  created  lithotrity  ( 1820- 
32),  and  to  have  since  brought  it  to  great  perfection. 
Except  for  the  perfection  of  instruments  by  Weiss 
and  by  Henry  Thompson,  little  has  been  done  else- 
where to  improve  this  operation;  although  it  has 
been  studied  with  great  skill  and  success,  and 
valuable  rules  laid  down  for  its  performance  by 
British  surgeons,  especially  by  Brodie,  Coulson, 
Fergusson, and  Henrv  Thompson.  It  has,  indeed' 
been  more  completely  studied  and  more  success- 
fully practised  in  England  than  in  any  part  of 
the  world.  Strictures  of  the  urethra  are  now 
treated  by  gradual  dilatation,  sudden  or  forci- 
ble dilatation,  or  by  section.  Syme,  in  ]iJ44 
introduced  external  urethrotomy  with  a  conductor- 
but,  except  in  very  severe  cases,  it  is  now  rarelv 
practised.  It  is  partly  superseded  by  internal 
urethrotomy,  if  not  by  dilatation.  Internal  ureth- 
rotomy by  Civiale's  (or  Maisoniieuve's)  instru- 
ment, is  a  valuable  resource:  its  effect  is  limited  to 
the  strictured  part.  Forcible  dilatation  by  Holt's 
dilator,  produces  excellent  results  in  very  severe 
cases;  but  so  also  does  slow  dilatation.  In  neither 
case  does  the  patient  escape  the  tendency  to  sub- 
sequent contraction.  The  use  of  M.  Segalas's 
"  bougies  h  boule"  has  greatly  facilitated  the  ex- 
ploration and  diagnosis  of  strictures;  and  the  soft 
polisiied  French  bougies  are  great  improvements  on 
the  ordinary  gum  bougies  still  in  use  in  Kiiglnnd. 

Amongst  the  most  notable  conquests  of  surgery 
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has  been  the  successful  introduction  oi  operations  for 
the  removal  of  omn'uH  iimors.  Clay  of  Manchester, 
Walne,  Samuel  Lane  of  London,  Baker  Brown,  and 
SpencerWells  are  the  names  which  nmst  be  chiefly 
connected  with  the  history  of  this  operation.  By  the 
two  latter  especially  it  has  been  studied  with  ^reat 
care,  modified  with  great  ingenuity,  and  performed 
with  nifirvellous  success.  Frederick  Bird,  Keith  of 
Edinburgh,  Tyler  Smith,  Kosberle'  of  Strasburg, 
Boinet,  Atlee  of  Pliiladeiphia,  and  his  countryman 
Peaslee,  are  names  which  ought  to  be  honourably 
mentioned  in  connection  with  the  introduction  of 
this  operation.  It  is,  however,  essentially  English; 
and  it  needed  the  visit  of  no  less  eminent  a  surgeon 
than  M.  Ne'laton  to  giveit  currency  on  the  Continent. 

In  nothing  have  we  made  more  promising  progress 
than  in  the  after  treatment  of  peisons  wounded  and 
operated  on.  The  principles  laid  down  by  Jack- 
son and  Hanen  and  other  of  our  military  surgeons 
are  now  firmly  established  tiiroughout  the  world 
as  canons.  The  effective  ventilation  (and,  for  this 
purpose,  sufficient  cubic  space  of  wards%  tlieir  con- 
venient installation,  and  the  importance  of  absolute 
purity  of  air,  water,  and  dressings,  have  done  much 
to  banish  hospital  gangrene.  But  more  remains 
to  be  done.  The  carbolic  acid  dressings  of  Mr. 
Lister,  of  Glasgow,  promise  to  render  great  ser- 
vice in  preventing  the  suppurative  and  putrefactive 
changes  in  injured  parts,  and  have  already  pro- 
duced results  justly  characterised  as  "astoiniding." 
The  nutritious  aliinenlation  which  we  afford  to  our 
patients  is  very  generally',  though  gradually, being 
followed  abroad.  The  statistics  of  British  opera- 
tions are  by  far  more  favourable  than  those  of  the 
continent,  especially  of  the  French  surgeons.  In  the 
treatment  of  fractures  important  improvement  has 
been  effected  by  the  use  of  immovable  bandages 
— starched,  gummed,  or  stiffened  with  plaster  of 
Paris,  as  advised  1  y  Baron  Senten.  Gutta- 
percha has  provided  us  with  a  substance  easily 
moulded  to  limbs  and  joints,  and  affording  great 
support.  The  American  surgeons  have  greatly 
simplified  the  apparatus  of  retention  and  ex- 
tension, by  the  employment  of  weights  for  ex- 
tension, and  the  substitution  of  cane  splints  and 
straps  of  plaster  for  the  more  cumbersome  splints 
and  bandages  commonly  employed.  Brodhurst 
has  shown  in  selected  cases  with  what  facility 
under  chloroform  movement  can  be  ■  restored  to 
anhjloscd  joinis,  by  breaking  down  the  adhesions. 

Finally,  we  must  dismiss  in  a  few  words  the 
great  advances  made  in  rectifying  dcformtiies  gene- 
rally, or  what  is  called  orthopajdic  surgery.  Of 
this  department  of  surgery,  Stromeyer  is  the 
father.  His  disciple  in  this  country  was  Dr. 
Little;  and  Tamplin,  Adams,  and  Brodhurst,  fol- 
lowing him,  have  done  much  to  erect  it  into  a 
science.  There  is  perhaps  a  tendency  to  over-much 
instrument-making  here;  and  the  Swedish  system 
of  exercises  introduced  by  Ling  is  too  little  em- 
ployed for  vertebral  deviations.  But  the  most 
serious  deformities  of  the  limbs  are  now  cured  by 
division  of  the  tendons  and  subsequent  rectification 
of  malpositions  which  were  formerly  beyond  the 
reach  of  art,  and  the  treatment  of  spinal  curvature 
is  both  successful  and  free  from  cruelties.  The 
comparative  impunity  with  which  the  "subcutane- 
ous" division  of  tendons  is  effected,  has  led  to  the 
generalisation  of  the  method,  and  in  the  removal 
of  loose  cartilages  from  a  joint  in  the  operation 
of  strabismus  and  torticollis,  as  in  other  opera- 


tions of  surgery,  the  "  subcutaneous  "  method  is 
found  to  have  many  advantages. 

I  will  conclude  by  asking  indulgence  for  this 
rapid  summary,  which  the  necessity  for  extreme 
condensation  (amongst  other  reasons)  has  in  my 
hands  rendered  even  more  imperfect  than  it  might 
otherwise  have  been.] 

WMte''s  Cases  in  Surgery,  1770.  Cheselden's  Trea- 
tise on  the  High  Operation  forthe  Stone.  Lond.  1723, 
in  8vo. ;  and  his  Treatise  on  the  Anatomy  of  tlie 
Human  Body;  S/iarp's  Treatise  of  the  Operations, 
and  his  Critical  Inquiry  into  the  Present  State  of 
Surgery.  Mo7iro's  Works,  by  his  son  ;  Wanicr't 
Cases  in  Surgery,  1754;  and  his  Description  of  tlie 
Eye  and  its  Diseases,  1775.  Alanson's  Treatise  on 
Amputation.  Pott's  Chirurgical  Works.  Kirklund's 
Obs.  on  Fractures,  1770;  his  Thoughts  on  Amputa- 
tion, 1780;  and  his  Medical  Surgery,  1783.  Smcltic's 
Midwifery;  awiXJohn  Hunter,  On  the  Blood,  hitlam- 
mation,  &c. ;  his  Treatise  on  the  Venereal  Disease, 
Animal  Economy,  the  Teeth,  and  all  tlie  papers 
written  by  himselfand  his  brother,  in  the  Phil. Trans., 
Med.  Obs.  and  Inquiries,  and  Trans,  of  a  Society  for 
the  Improvement  of  Med.  and  Chir.  Knowledge,  are 
productions  which  reflect  the  highest  credit  on  the 
state  of  surgery  in  England. 

Ernest  Hart. 

SUSPENSORY.  A  bandage  for  supporting  the 
.'Crotum  ;  a  bag  truss.  In  cases  of  inflamed  testis, 
varicocele,  some  particular  hernias,  and  several 
affections  of  the  testicle  and  spermatic  cord,  a 
suspensory  bandage  is  of  great  service. 

SUTURES  (from  sua,  to  sew).  A  mode  of 
uniting  the  edges  of  a  wound,  by  keeping  them  in 
contact  with  stitches. 

Mr.  Sharp  remarks,  that  "  when  a  wound  is 
recent,  and  the  parts  of  it  are  divided  by  a  sharp 
instrument,  without  any  further  violence,  and 
in  such  manner  that  they  may  be  made  to  ap- 
proach each  other,  by  being  returned  with  the 
liands,  they  will,  if  held  in  close  contact  for  some 
time,  reunite  by  inosculation,  and  cement,  like 
one  branch  of  a  tree  ingrafted  on  another.  To 
maintain  them  in  this  situation,  several  sorts  of 
sutures  have  been  invented,  and  formerly  prac- 
tised, but  the  number  of  them  has,  of  late,  been 
very  much  reduced.  These  now  chiefly  de- 
scribed are  the  interriqiled,  the  glover's,  the 
quilled,  the  Itvisted,  and  the  dri/,  sutures  ;  but 
the  interrupted  and  twisted  are  almost  the  only 
useful  ones,  for  the  quilled  suture  is  never  pre- 
ferable to  the  interrupted;  the  dry  suture  is 
ridiculous  in  terms,  since  it  is  only  a  piece  of 
plaster,  applied  in  many  different  ways,  to  re- 
unite the  lips  of  the  wound;  and  the  glover's, 
or  uninterrupted  stitch — which  is  recommended  in 
superficial  wounds,  to  prevent  the  deformity  of  a 
scar— does  rather,  by  the  frequency  of  the  stitches, 
occasion  it,  and  is  therefore  to  be  rejected,  in 
favour  of  a  compress  and  sticking  plaster."  {Oper. 
of  Surgertj.)  The  twisted  suture  is  described  with 
hare-lip;  and  Gastror.^phe  forms  a  distinct 
article  in  this  Dictionary. 

Lderrupted  Suture.— wound  being  cleansed 
from  all  clots  of  blood,  and  its  lips  being  brought 
evenly  into  contact,  the  needle,  armed  with  a 
ligature,  is  to  be  carefully  carried  from  without 
inwards  to  the  bottom,  and  so  on  froin  within 
outwards.  Care  must  be  t^iken  to  make  the  punc- 
ture Pir  enough  from  the  edge  of  the  ;vo..nd,  les 
the  ligature  should  tear  quite  through  the  skni 
and  flesh.  The  distance,  according  to  Mr.  bhai p, 
may  be  three  or  four  tenths  of  an  inch.  i  he 
other  stitches  required  are  only  repetitions  of  the 


same  process.  The  threads  having  been  all 
passed,  "you  are  in  general  to  begin  tying  tliem 
in  the  middle  of  the  wound;  though,  if  the  lips  bo 
lield  carefully  together,  it  will  not  be  of  great 
consequence  which  stitch  is  tied  first."  (^Opera- 
lions,  chap.  1.) 

Surgical  writers,  in  general,  state,  that  the  num- 
ber of  stitches  must,  in  a  great  measure,  depend 
upon  the  extent  of  the  wound.  The  common  rule 
is,  that  one  suture  is  sufficient  for  every  inch  of  the 
wound;  but  that,  in  some  instances,  a  stitch  must 
bo  more  frequently  made,  particularly  when  a 
wound  gapes  very  much,  in  consequence  of  a 
transverse  division  of  muscles.  As  we  have  al- 
ready explained,  it  is  necessary  to  pierce  the  skin, 
at  a  sufficient  distance  from  the  sides  of  the  wound, 
lest  the  thread  should  cut  through  the  flesh  in  a 
short  time  :  but,  though  Mr.  Sharp  lays  down  the 
necessary  distance,  in  general,  as  three  or  four 
tenths  of  an  inch,  and  others  advise  the  needle  to 
be  always  carried  through  the  deepest  part  of  the 
wound,  we  must  receive  these  directions,  particu- 
larly the  last,  as  subject  to  numerous  exceptions. 
When  a  wound  is  very  deep,  it  would  be  absurd, 
and  even,  in  many  instances,  dangerous  to  drive 
the  needle  through  a  vast  thickness  of  parts.  Other 
■wonnds,  of  considerable  length,  might  not  be,  in 
some  places,  four-tenths  of  an  inch  deep;  though, 
it  is  true,  sutures  could  never  be  requisite  at  such 
points. 

The  needles  for  the  interrupted  suture  will  pass 
with  the  greatest  facility,  when  their  shape  corre- 
sponds exactly  with  the  segment  of  a  circle,  and 
they  should  always  form  a  track  of  a  sufficient  size 
to  allow  the  ligatures,  which  they  draw  after  them, 
to  pass  through  the  flesh  with  the  utmost  ease. 

The  interrupted  suture  obviously  receives  its 
name  from  the  interspaces  between  the  stitches; 
and  it  is  the  one  most  frequently  employed.  Its 
action  is  frequently  assisted,  and  supported,  either 
with  the  uniting  bandage  (see  Bandage),  or  with 
strips  of  adhesive  plaster,  compresses,  &c. 

Quilled  Sntme.—As  Mr.  John  Bell  has  ob- 
served :  "  When  the  wound  was  deep  among  the 
muscular  flesh,  the  old  surgeons  imagined,  that  so 
large  a  wound  could  not  be  commanded  by  the 
conmion  interrupted  suture,  however  deep  the 
stitches  might  be  driven  among  the  flesh;  they 
were,  besides,  fearful  of  using  the  continued  glover's 
suture  in  deep  gashes,  lest  the  wound  sliould  be 
made  to  adhere  superficially,  while  it  was  still 
open  within,  forming  perhaps  a  suppuration,  or 
deep  collection  of  matter.  They  believed  that  a 
deep  muscular  wound  could  not  be  safely  healed 
without  a  degree  of  suppuration  :  while  they 
wished  to  bring  it  together  at  the  bottom,  they  were 
afraid  to  close  it  very  exactly  at  the  month,  lest 
the  matter  should  be  collected  in  the  deeper  parts 
ol  the  wound  :  it  was  fur  this  purpose  (says  Mr. 
John  Bfll)  that  they  used,  what  they  called  the 
c  >uipiiu»d  ur  fjiti/M  sulurc.  It  is  merely  the  inter- 
rupted suture,  with  this  ditference,  that  the  ligatures 
are  not  tied  over  the  face  of  the  wound,  but  over 
two  quills,  or  rolls  of  plaster,  or  bougies,  which  are 
laid  along  the  sides  of  the  wound.  In  performing 
this  suture,  we  make  first  two,  three,  or  I'oim' 
stitches,  of  the  intcrrnpted  s'.iturc,  very  deep;  and 
then,  all  the  ligatures  being  put  in,  we  lay  two 
bougies  along  the  siiles  of  the  wound;  then  slip 
one  bougie  into  the  loop  of  the  ligatures  on  one 
side,  drawing  all  the  ligatures  from"  the  other  side 
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(Mr.  Bell  should  rather  Iiave  said,  towards  the 
other  side),  till  that  bougie  is  firmly  braced  down. 
Next  we  lay  the  other  bougie,  and  make  the  knots 
of  each  ligature  over  it,  and  draw  it  also  pretty 
firm;  and  thus  the  ligatures,  in  form  of  an  arch, 
go  deep  into  the  bottom  of  the  wound,  and  hold  it 
close,  while  the  bougies,  or  quills,  keep  the  middle 
of  the  wound,  and  lips  of  it,  pressed  together  with 
moderate  closeness,  and  prevent  any  strain  upon 
the  threads,  or  any  coarse  and  painful  tying  across 
the  face  of  the  wound."  In  a  note,  Mr.  J.  Bell 
says,  that  Dionis  violently  reprobates  the  quilled 
suture;  but  that  De  la  Faye  (the  annotator  nu 
Dionis)  says,  it  is  good  for  deep  muscular  wounds. 
The  quilled  suture  is  now  scarcely  ever  employed; 
nor  has  it  any  advantages,  except,  perhaps,  in  some 
wounds  of  the  belly.  (See  Principles  of  Surgery, 
vol.  i.  p.  50.) 

Glover's  Sutare.—lh'is  had  also  the  name  of  the 
continued  suture.  It  was  executed  by  introducing 
the  needle  first  into  one  lip  of  the  wound,  from 
within  outwards;  then  into  the  other  in  the  same 
way;  and  in  this  manner  the  whole  track  of  the 
wound  was  sewed  up. 

It  was  not,  however,  till  lately,  that  this  suture 
was  totally  abandoned;  for  Mr.  Sharp,  and  seve- 
ral eminent  writers  since  his  time,  advised  its 
adoption  in  wounds  of  the  stomach  and  intestines. 
From  what  has  been  said  in  the  articles  Wounds 
OP  THE  Abdomen  and  Hernia,  the  reader  will 
perceive  that,  even  in  such  particular  instances,  the 
glover's  suture  would  not  be  advisable;  so  that  it 
may,  in  every  point  of  view,  be  now  considered  as 
totally  disused  in  every  case  of  surgery  which  can 
possibly  present  itself.    When  we  remember,  in 
making  this  suture,  how  many  stitches  are  un- 
avoidable; how  unevenly,  and  in  what  a  puckered 
state,  the  suture  drags  the  edges  of  the  skin  to- 
gether; and  what  irritation  it  must  produce-  we 
can  no  longer  be  surprised  at  its  now  being  never 
practised  on  the  living  subject.    It  is  commonly 
employed  for  sewing  up  dead  bodies;  a  purpose 
for  which  it  IS  well  fitted;  but,  for  the  honour  of 
surgery,  and  the  sake  of  mankind,  it  is  to  be  hoped 
that  It  will  never  again  be  adopted  in  practice  ' 
Fidse,  or  Dry  SKtere.— Modern  surgeons  com- 
nionly  understand  by  this  expression  nothing  more 
than  the  plan  of  bringing  the  sides  of  a  wound 
together  by  means  of  adhesive  plaister;  nor  did 
Mr.  Sharp  attach  any  other  meaning  to  the  phrase 
which  he  sets  down  as  highly  ridiculous,  as  there 
IS  no  sewing  employed.     For  the  followimr  re- 
marks, I  am  indebted  to  Mr.  Carwardine,  of  Earls 
Colne  Pnory,  near  Halstead,  Essex.    Alluding  to 
what  was  stated  in  the  third  edition  of  this  Diction 
ary,  concerning  the  dry  suture,  he  observes  -  "  You 
do  not  appear  to  be  aware,  any  more  thm,  Mr 
Sharp  of  the  precise  mode  of  its  application,  or 
why  It  was  so  called.    Indeed,  it  is  a  curious  cir- 
cumstance, how  tins  method  of  dry  suture  should 
have  been  so  lost,  as  not  to  bo  described  bv  aiiv 
modern  surgeons,  who  laugh  at  the  very  term 
speaking  of  it  as  a  mere  application  of  a  strip  of 
adhesive  plaster.    In  the  suUmi  sicca,  so  called 
in  opposition  to  the  suUra  crucnta,  where  blood 
followed  the  needle,  some  adhesive  plaster  was 
spread  on  linen,  having  a  selvage.    A  piece  of  this 
was  applied  along  each  side  of  the  wound  (the  se] 
vages  being  opposed  to  each  other),  and  then  drawn 
together  by  sewing  them  with  a  common  neeJlo 
without  bloodshed.    Hence  the  term  S«. 
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The  dry  suture  was  used  in  .all  wounds  of  the  face, 
to  avoid  scars.  You  will  find  it  thus  described  by 
our  countryman,  Thomas  Gale,  in  his  Enchiridion, 
1563;  and  also  by  A.  Pare',  who  gives  a  figure  ol 
it  in  his  folio  work,  1579."  I  feel  much  obliged 
to  my  friend  Mr.  Carwardine  for  this  explanation, 
without  which  the  expression  dry  suture  is  un- 
doubtedly absurd.  As  the  common  way  of  dress- 
ing wounds  with  sticking-plaister  will  come  under 
consideration  in  a  future  part  of  this  work  (see 
WouNns),  I  shall  not  here  detain  the  reader  upon 
that  topic. 

Sutures  made  with  a  needle  and  ligature  were 
much  more  frequently  employed  by  the  old  sur- 
geons than  by  the  moderns.  The  best  practitioners 
fifty  years  ago  never  resorted  to  this  method  of 
holding  the  sides  of  a  wound  in  contact,  except  in 
cases  in  which  there  was  a  real  necessity  for  it,  and 
other  modes  would  not  suffice. 

There  were,  indeed,  certain  instances,  in  which 
the  employment  of  sutures  was  forbidden.  Of  this 
kind  were  envenomed  wounds,  in  which  accidents 
the  destruction  of  the  poison  always  formed  a  prin- 
cipal indication  in  the  treatment.  Wounds,  ac- 
companied with  considerable  inflammation,  were 
not  deemed  proper  for  the  use  of  sutures,  as  the 
stitches  had  a  tendency  to  increase  the  inflamma- 
tory symptoms.  Also,  as  contused  wounds  neces- 
sarily suppurated,  and,  consequently,  could  not  be 
united,  sutures  were  not  recommended  for  them; 
nor  were  they  judged  expedient  for  wounds  at- 
tended with  such  a  loss  of  substance  as  prevented 
their  lips  from  being  placed  in  contact.  Formerly, 
■wounds  penetrating  the  chest  were  not  united 
by  sutures;  nor  were  those  in  which  large  blood- 
vessels were  injured;  at  least,  until  all  danger  of 
hfemorrhage  was  obviated  by  the  vessels  being  tied. 

Pibrac's  dissertation  on  the  abuse  of  sutures,  in- 
serted in  the  third  volume  of  tlie  Memoirs  of  the 
Academy  of  Surgery,  had  considerable  effect  in 
rendering  the  employment  of  sutures  less  frequent. 
This  judicious  and  enlightened  practitioner  op- 
posed the  method  of  uniting  wounds  by  means  of 
sutures,  which  he  contended  ought  never  to  l^e 
adopted  in  practice,  except  in  certain  cases,  in 
wh;ch  it  was  absolutely  impossible  to  keep  the 
sides  of  the  wound  in  contact  by  means  of  a 
suitable  posture,  and  the  aid  of  a  methodical 
bandage.     Such  circumstances  Pibrac  represents 
as  exceedingly  rare,  if  ihey  ever  occur  at  all. 
He  speaks  of  sutures  as    seldom  fulfilling  the 
intention  of  the  surgeon,  who,  in  the  majority 
of  cases,  finds  himself  necessitated  to  remove 
them  before  they  have  accomplished  the  wished- 
for  end.    Pibrac  believes  that  sutures  are  gene- 
rally more  hurtful  than  conducive  to  the  unicn 
of  wounds;  and  that  when  they  succeed,  they 
do  not  effect  a  cure  more  speedily  than  a  proper 
bandage.     He  cites  numerous  cases  of  exten- 
sive wounds  of  the  abdomen,  neck,  &c.,  for  the 
cure  of  which  a  bandage  proved  effectual,  and  tliis 
even  in  many  instances  in  which  sutures  had  pre- 
viously failed,  and  cut  their  way  tiirough  the  flesh. 
M.  Louis,  who  adopted  the  opinions  of  Pibrac, 
published,  in  the  fourth  volume  of  Mem.  de  I'Acad. 
de  Chirurgie,  a  valuable  dissertation,  in  which  he 
endeavours  to  prove  that  even  the  hare-lip  can 
be  better  united  by  means  of  the  uniting  bandage 
than  with  sutures  ;  a  case,  however,  which  every 
practical  surgeon  now  rightly  agrees  to  consider,  for 
particular  reasons  elsewlicrc  noticed  (see  Hahe- 


SUTURES.  ' 

i,ip),  as  an  example  in  which  a  suture  is  advis- 
able. So  far  as  I  can  judge,  the  fair  statement  of  the 
matter  is,  that  sutures  are  by  no  means  requisite 
for  the  generality  of  wounds;  but  that  there  are 
particular  cases  in  which  either  their  greater  con- 
venience, or  superior  efficacy,  still  makes  thera 
approved.  Since  they  cannot  be  practised  without 
additional  wounds  being  made,  and  pain  occa- 
sioned; and  since  the  threads  always  act  as  e.x- 
traneous  bodies  in  the  parts,  exciting  more  or  less 
inflammation,  and  suppuration  round  them,  there 
can  be  no  doubt  that  their  employment  is  invari- 
ably wrong,  whenever  the  sides  of  a  wound  can 
be  maintained  in  contact  by  less  irritating  means, 
with  equal  steadiness  and  security.  For  what  is 
it  which  generally  counteracts  the  wishes  of  the 
surgeon,  and  renders  his  attempts  to  make  the 
opposite  surfaces  of  wounds  grow  together,  un- 


availing ?  Is  not  the  general  cause  too  high  a 
degree  of  inflammation,  which  necessarily  ends  in 
suppuration  ?  Are  not  sutures  likely  to  augment 
inflammation,  both  by  the  additional  wounds  of 
the  needles,  and  the  still  more  pernicious  irritation 
of  the  threads,  which  always  act  as  foreign  bodies, 
sometimes  producing  not  merely  an  increase  of  in- 
flammation and  suppuration  in  their  track,  but 
frequently  ulceration,  or  sloughing  of  the  parts  ; 
and,  in  particular  constitutions,  an  extensive  ery- 
sipelatous redness? 

But  even  admitting,  that,  by  the  general  adop- 
tion of  sutures,  some  wounds  would  be  united, 
which  could  not  be  so  were  this  means  abandoned, 
still  it  must  be  allowed,  on  the  other  hand,  that 
the  cause  of  other  wounds  not  uniting  is  entirely 
ascribable  to  the  irritation  occasioned  b)^  the  su- 
tures themselves.  Hence,  if  it  be  only  computed, 
that  as  many  wounds  are  prevented  from  uniting 
by  the  irritation  of  sutures,  as  other  wounds  which 
are  united  by  their  means,  and  could  be  united  by 
no  other  methods,  we  must  still  perceive,  that  man- 
kind would  be  no  suflerers,  and  surgery  undergo 
no  deterioration,  were  sutures  rejected  from  prac- 
tice. T  believe,  however,  that  every  man,  who 
has  had  opportunities  of  observation,  and  has 
made  use  of  them  with  an  unprejudiced  mind, 
will  feel  persuaded  that  more  wounds  are  hin- 
dered from  uniting  by  sutures  than  such  as  are 
healed  by  them,  and  coidd  not  he  united  hy  oilier 
means. 

But  we  are  not  obliged  either  to  condemn  or 
praise  the  use  of  sutures,  in  every  instance,  without 
exception.  Men  of  independent  principles  will 
always  adopt  the  line  of  conduct  which  truth 
points  out  to  them  as  that  which  is  right;  nor  will 
they  obstinately  join  Pibrac  and  Louis,  in  con- 
tending that  sutures  are  always  improper  and  dis- 
advantageous, nor  imitate  other  bigoted  persons, 
who  may  use  sutures  in  every  kind  of  wound 
whatever.  Perhaps,  sutures  are  still  rather  too 
much  emploved,  and,  in  all  probability,  will  long 
be  so.  It  will  be  difficult  entirely  to  eradicate 
the  prejudices  on  which  their  too  frequent  use  is 
founded,  so  long  as  teachers  of  surgery  are  seen 
holding  up  the  practice  ibr  imitation  in  every  prm- 
cipal  liospital  in  the  kingdom.  Such  surgeons 
however,  as  are  ready  to  imbibe  fo'-"  ^"J/f  ^^. 
sentiments  on  the  subject,  and  to  '  f,"^ 

selves  for  practising  this  part  of  surgery  u  th  judg- 
ment, should  by  no  means  "''8''='=  '\ ,  ;  J  I 
Pibrac  and  Louis  have  written  on  the  subject.  I 
know  that  the  latter  authors  are  too  sanguine  m 
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their  representations;  but,  as  T  have  already  re- 
marked, sutures  are  still  rather  too  much  used,  and 
something  is  yet  necessary  for  the  abolition  of  a 
certain  uiwvarrantcd  habit  of  having  recourse  to 
them  witliQUt  real  necessits-.  Nothing  will  tend 
to  produce  this  desirable  change  so  effectually,  as 
the  perusal  of  every  argument  against  their  em- 
ployment. 

1  tind  it  exceedingly  difficult  to  lay  down  any 
fixed  principles  for  the  guidance  of  the  surgeon,  in 
respect  to  when  he  ought,  and  when  he  ought  not, 
to  use  sutures. 

Perhaps,  sutures  should  be  made  use  of  for  all 
cuts  and  wounds  which  occur  in  parts  of  the  body 
subject  to  an  unusual  degree  of  motion,  such  as 
would  be  apt  to  derange  the  operation  of  bandages, 
sticking-plaster,  and  compresses.  Hence  the  pro- 
prietj- of  using  the  twisted  suture  for  the  hare-lip. 

Sutures  are  probably,  for  the  most  part,  advan- 
tageous in  all  wounds  of  the  abdomen,  of  a  certain 
length,  and  attended  with  hazard  of  a  protrusion 
of  the  bowels.  In  this  situation,  the  continual 
motion  and  action  of  the  abdominal  muscles  in 
respiration,  besides  the  tendency  of  the  viscera  to 
protrude,  may  be  a  reason  in  favour  of  the  use  of 
sutures. 

When  two  fresh-cut  surfaces  positively  cannot 
be  brought  into  contact  by  sticking-plaister,  band- 
ages, the  observance  of  a  proper  posture,  &c., 
there  can  be  no  doubt  of  the  advantages  of  using 
sutures,  if  they  will  answer  the  purpose.  Some 
•wounds  made  for  the  cure  of  certain  fistulous  com- 
munications between  the  vagina  and  bladder, 
or  others  for  the  cure  of  similar  affections  in  the 
perineum,  afford  instances  of  cases  to  which  I 
alhide.  Sutures  are  generally  resorted  to  after  the 
operation  of  removing  a  diseased  breast,  castration, 
and  operations  for  strangulated  hernia.  The 
reason  for  using  sutures  in  the  scrotum  arises  from 
the  difficulty  of  keeping  the  edges  of  the  wound 
in  contact,  owing  to  the  great  quantity  and  loose- 
ness of  the  part.  Sutures  are  likewise  employed 
after  flap  and  circular  amputations.  Here  they  are 
serviceable  in  giving  a  degree  of  steadiness  to  the 
flap,  not  easily  to  be  obtained  at  first  by  other 
means.  When  used  in  such  cases,  however,  tliey 
should  be  withdrawn  as  soon  as  the  isinglass  or  ad- 
hesive plaister  affords  sufficient  support  to  the  flap. 

SYMPATHETIC  BUBO.    See  Buno. 

SYNCHYSIS  (from  o-uyx"'^,  to  confound). 
The  term  synchvsi.s  sometimes  denotes  the  con- 
fusion of  the  humours  of  the  eye,  occasioned  by 
blows,  and  attended  with  a  rupture  of  the  internal 
membranes  and  capsules.  Beer  understands,  by 
the  expression,  a  dissolution  of  the  vitreous  hu- 
mour, or  the  state  of  it  in  which  its  consistence  is 
entirely  destroyed.  (See  Lehre  von  den  Augenkr, 
b.  ii.  p.  2.57.) 

SYNECHIA.  Synechi/E,  or  adhesions  of  the 
iris  to  other  parts,  are  divided  into  anterior  and 
posterior  synechia).  1st,  Anterior — meaning  ad- 
hesions of  the  iris  to  the  cornea,  or  to  textures 
occupying  its  place.  These,  if  occurring  without 
perforation  of  the  cornea,  are  often  observed  near 
the  insertion  of  the  iris,  and  are  the  result  of  the 
prolonged  contact  of  the  swollen  and  inflamed  iris 
with  the  cornea.  Swelling  of  the  inflamed  cornea 
facilitates  these  synechia;.  2nd,  Posterior  Sync- 
c/tice — or  adhesions  of  the  iris  to  the  parts  situated 
behind  its  uveal  surface.  Tlieae  varieties  are  by  far 
the  most  frequent.  To  see  them  thoroughly,  atropia 


should  be  applied,  and  lateral  illumination  used. 
Circular  Posterior  Synechias  exist  if  the  margin  of 
the  entire  pupil  is  adherent  to  the  capsule  of  the 
crystiillinc  lens,  the  area  of  the  pupil  being  free 
from  effusion,  or  nearly  so.  Total  Ppsterior  Synecliia 
signifies  that  the  entire  posterior  surface  of  the  iris 
is  adherent  to  the  capsule  of  the  crystalline  lens. 

SYNICESIS  of  the  pupil,  signifies  its  closure 
by  a  more  or  less  opaque  membrane,  which  is  con- 
tinuous with  the  surface  of  the  iris. 

SYNTHESIS  (from  ahu,  together,  and  0eVij, 
position,  situation).  A  generic  term,  formerly 
used  in  the  scliools  of  surgery,  and  comprehending 
every  operation  b\'  which  parts  that  had  been  di- 
vided were  reunited. 

SYPHILIS.  Lues  Venerea.  The  venereal 
disease.  (See  Venereal  Dise.-isb.) 

[TALIPES  (from  tahts,  the  ankle,  and  pes,  a 
foot) — probably  supposed  to  mean  any  distortion  of 
the  foot  taking  place  from  the  ankle-joint;  but  as 
the  transverse  tarsal  joint,  mechanically  considered 
as  a  centre  of  motion  in  the  production  both  of 
varus  and  valgus,  is  at  least  of  equal  importance 
with  the  ankle-joint,  the  term  is  badly  chosen. 
Dr.  Little,  On  Cluh-fout  and  Analogous  Distortions, 
p.  2,  by  W.  J.  Little,  M.D.  (London,  1839),  pro- 
posed to  employ  the  term  talipes  (previously  applied 
to  varus  only)  as  a  generic  one,  to  include  all  the 
varieties  of  foot-deformity  produced  by  muscular 
contraction,  and  his  example  has  been  generally- 
followed.  Talipes,  therefore,  may  now  be  consi- 
dered as  including  all  the  congenital  and  non-oon- 
genital  distortions  of  the  feet. 

Deformities  of  the  foot  occur  both  as  congenital 
and  non-congenital  affections,  but  the  latter  are  by 
far  the  more  numerous — the  proportion,  according 
to  the  statistics  of  the  Royal  Orthopaedic  Hospital, 
being  as  7  to  10. 

Modern  science  has  proved  that  all  these  afi^ec- 
tions,  i.e.  the  congenital  and  non-congenital  dis- 
tortions of  the  foot,  are  essentially  and  intimately 
allied  ;  that  the  deformities  occurring  in  intra- 
uterine life  do  not  depend  upon  arrest  of  develop- 
ment, or  malformation  of  the  bones,  as  formerly 
supposed,  though  of  course  exceptional  cases  with 
malformation  do  occur;  but  that,  as  a  general  rule, 
like  the  deformities  we  so  frequently  see  produced 
after  birth,  they  depend  essentially  upon  altera- 
tions in  the  relative  position  of  the  bones,  in  con- 
sequence  of  irregular  muscular  action,  position, 
pressure,  &c.  However  difficult  it  may  be  to  de- 
termine primary  causes,  and  to  say  in  any  given 
case,  seen  long  after  the  production  of  the  deformity 
(for  it  must  be  remembered  that  many  of  the  con- 
genital cases  occur  at  a  very  early  period  of  uterine 
life),  which  of  several  possible  causes  operated  most 
in  the  production  of  the  deformity ;  still,  the  existing 
conditions,  when  the  deformity  is  fully  developed 
at  the  period  of  birth  in  congenital  cases,  have  boon 
satisfactorily  determined  by  pathological  investig.a- 
tions,  and  upon  this  knowledge  we  have  been  led 
to  a  scientific  and  successful  ireatmentof  such  cases 
as  were  previously  considered  to  be  incurable. 

So  long  as  the  older  surgeons  were  satisfied 
with  the  supposed  cause  of  club-foot  residing  in 
arrest  of  development,  or  malformation  of  the 
bones,  they  were  deterred  from  venturing  upon  its 
cure.  Partial  success  under  mechanical  treatment, 
empirically  adopted,  first  threw  doubt  on  the  cor- 
rectness of  this  theory,  and  subsequent  dissection 
especially  by  Scarpa,  who  in  1803  published  an 
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excellent  tlioiigli  not  quite  correct  account  of  the 
anatomy  of  congenital  club-foot,  proved  the  inac- 
curac)'  of  the  malformation  theorj'. 

Practical  si.rgery  then  advanced,  though  very 
slowly,  towards  the  means  of  cure;  the  turning- 
point  in  science  was  the  discovery  of  subcutaneous 
tenotomy,  an  operation  first  performed  by  Stromeyer 
of  Hanover,  in  the  year  1831,  though  in  the  per- 
formance of  this  operation,  Stromeyer  freely  and 
generously  admits  that  he  was  guided  by  the  prin- 
ciples laid  down  by  Delpech  of  MontpelHer,  in 
li!28.  from  the  date  of  Stromeyer's  operation, 
orthopsedic  surgery,  of  which  he  may  be  con- 
sidered the  founder,  has  advanced  rapidly  to  its 
present  position,  and  the  successful  treatment  of 
deformities  of  the  feet  is  now  one  of  the  greatest 
triumphs  of  modern  science. 

There  are  four  principal  varieties  of  club-foot, 
viz. : — 

Talipes  equinus, — characterised  by  elevation 
of  the  heel,  with  extension  of  the  foot  and  the  toes 
pointed  downwards. 

Talipes  varus, — inversion  of  the  anterior  part 
of  the  foot,  with  elevation  of  the  heel. 

Talipes  valgus, — eversion  of  the  anterior 
part  of  the  foot,  with  elevation  of  the  heel  in 
severe  cases. 

Talipes  calcaneus, — depression  of  the  heel, 
Avith  tiie  foot  drawn  upwards  in  the  flexed  position 
in  severe  cases. 

And  there  are  also  tiree  compound  varieties,  or 
intermediate  forms,  viz,  :  — 

Talipes  equino-varus, — when  the  foot  is 
somewhat  inverted  as  well  as  extended. 

Talipes  equino- valgus, — when  the  foot  is 
everted  as  well  as  extended. 

Talipes  calcaneo-valgus, — when  the  foot 
is  everted,  with  depression  of  the  heel. 

Let  us  now  consider  the  first-meutioned  variety 
of  club-foot,  viz.  : — 

talipes  equinus, 
BO  named  from  the  resemblance  in  position  of 
the  tarsus  to  that  of  the  horse.  In  a  severe  case 
the  heel  is  raised  and  the  foot  extended,  so  that  it 
is  continuous  in  a  straight  line  with  the  leg  with- 
out any  lateral  inclination ;  and  the  individual  walks 
appare'ntly  upon  the  toes,  but  really  upon  the  ex- 
tremities of  the  metatarsal  bones,  the  heads  of 
which,  under  the  weight  of  the  bodj-,  become 
more  or  less  separated  from  each  other,  so  that 
the  anterior  part  of  the  foot. acquires  an  increased 
breadth. 

The  longitudinal  arch  of  the  foot  becomes  con- 
tracted— i.e.  its  extremities  approximated,  so  that 
the  foot  is  shortened  and  the  concavity  of  the  sole 
increased.  In  proportion  as  this  proceeds,  so  a 
prominence  of  the  head  of  the  astragalus  takes 
place  on  the  dorsal  surface.  In  some  cases  of  tali- 
pes equinus,  in  which  all  the  anterior  muscles  are 
completely  paralysed,  the  foot  becomes  retroverted 
and  bent  upon  itself  in  the  direction  of  its  length; 
the  toes  and  metatarsal  bones  being,  as  it  were, 
folded  backwards,  so  that  the  individual  walks 
upon  the  instep.  In  this  condition,  however,  the 
foot  more  frequently  turns  inwards,  when  the 
case  would  become  one  of  non-congenital  varus  or 
equino-varus. 

From  the  severe  degree  of  deformity  above  de- 
scribed, we  have  every  gradation  down  to  the 
slightest  elevation  of  the  heel  without  any  defor- 


mity of  the  foot.  Cases  also  in  which  the  heel 
comes  well  to  the  ground  in  the  erect  position,  but 
in  which  the  tendo-Achillis  is  contracted  (or,  more 
properly  speaking,  the  muscles  of  the  calf  which 
terminate  in  it)  sufficiently  to  prevent  flexion  of 
the  foot  taking  place  beyond  a  right  angle,  are  also 
classified  with  this  deformit}',  and  described  as 
cases  of  talipes  equinus,  though  we  speak  of  these 
more  commonly  as  cases  of  right-angled  coniractityn 
of  the  tendo-Achillis.  This  condition  gives  rise  to 
a  certain  amount  of  lameness,  and  even  verj- mode- 
rate exercise  induces  fatigue.  It  is  a  condition  of 
more  practical  importance  than  would  at  first  ap- 
pear, and  when  it  has  existed  any  length  of  time, 
and  the  muscles  are  in  a  healthy  condition,  the 
tendo-Achillis  may  require  division.  AVhen  the 
muscles  are  either  paralytic  or  rigid  from  spasm, 
little  good  will  result;  but  in  some  of  the  latter 
cases,  where  there  is  no  general  alfection  of  the 
muscles  of  the  lower  extremity,  tenotomy  is  useful. 

When  severe  talipes  equinus  exists  only  in  one 
limb — its  most  frequent  condition — an  extreme 
degree  of  lameness  is  produced,  far  beyond  that 
caused  by  the  severest  form  of  congenital  varus, 
because  practically  the  length  of  the  leg  is  in- 
creased; and  the  patient  generally  resorts  to  the 
use  of  a  crutch. 

When  both  limbs  are  affected,  the  patient  may 
become  totally  unable  to  walk  even  with  the  assis- 
tance of  crutches,  but  progression  is  seldom  ac- 
complished without  this  amount  of  assistance. 

Morbid  Anatomy. — The  anatomical  devia- 
tions in  this  deformity  are  extremely  simple,  and 
as  it  is  essentially — by  some  authorities  considered 
to  be  invariably — a  non-congenital  affection,  we 
should  not  expect  to  find  the  bones  materially 
altered  in  form;  they  have  never  been  found,  by 
dissection,  to  be  altered  sufficiently  to  prevent 
complete  restoration  of  the  foot  to  its  natural  form, 
which  has  been  accomplished  in  patients  beyond 
sixty  years  of  age. 

The  deviations  in  the  hones  relate  to  position 
rather  than  form.  The  os  calcis  assumes  a  more  or 
less  completely  vertical  position,  from  contraction 
of  the  gastrocnemius  and  soleus  muscles;  it  comes 
in  contact  with  the  posterior  margin  of  the  articular 
surface  of  the  tibia,  and,  as  a  necessary  result  of 
this  movement,  the  astragalus  is  thrust  forwards 
and  obliquely  downwards— partially  luxated  from 
the  ankle-joint— so  that  its  head  projects  in  front 
on  the  dorsum  of  the  foot.  The  metatarsal  Imnes 
assume,  more  or  less,  a  vertical  position  in  propor- 
tion to  the  elevation  of  the  os  calcis,  and  in  the 
more  severe  forms  become  separated  from  each 
other  laterally  towards  their  distal  extremities— 
thus  increasing  the  breadth  of  the  foot  at  the  part 
tlirough  which  the  weight  is  directly  transmitted 

to  the  ground.  ,    ,.  i      i  • 

The  hones  generally/  are  found  to  lie  light,  thin- 
walled,  and  atrophied,  with  the  cancelii  enl.arged 
and  filled  with  oilv  matter,  in  cases  of  long  stand- 
ing, and  especially  those  of  paralytic  ongui;  these 
conditions  are  obviously  the  result  of  defective 
nutrition  and  disuse. 

The  articular  cartilages  on  the  exposed  and  ex- 
truded portions  of  the  articular  surfaces  of  the 
astras-alus  become  thiuned,  and  completely  re- 
moved at  the  articular  borders,  exposing  the 

osseous  surfaces.  .  r.i,.,o„i.u 

The  li„amcntons  structures  in  front  of  the  ankle- 
joint,  and  on  the  dorsal  aspect  of  the  loot,  cs- 
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pecially  the  ligament  hetwepti  the  astragnliis  and 
navicular  bone,  are  found  to  be  elongated  in  pro- 
portion to  the  degree  and  duration  of  the  deformity; 
while  those  on  the  plantar  aspect  of  the  foot  are 
oontracted  and  shortened  to  a  corresponding  ex- 
tent. Tlie  lateral  ligaments  of  the  ankle-joint  are 
also  elongated  in  their  anterior,  and  contracted  in 
their  posterior  portions.  The  posterior  ligaments 
of  the  ankle-joint  also  become  structurally  short- 
ened, in  adaptation  to  the  altered  relations  of  the 
OS  calcis  and  tibia,  which  at  the  margin  of  the 
ankle-joint  are  in  contact  in  severe  cases. 

Tlie  muscles  are  found  in  very  variable  con- 
ditions, corresponding  to  the  cause  producing  the 
deformity,  whether  paralytic,  spasmodic,  or  merely 
nial-position;  and  also  to  the  length  of  time  the  de- 
formity has  existed.  They  will  be  found  to  pre- 
sent every  possible  deviation  from  the  standard  of 
health,  through  all  the  changes  of  fatty  degenera- 
tion, and  some  other  obscure  structural  changes,  to 
the  complete  destruction  and  removal  of  their 
proper  tissue,  in  place  of  which  fatty  and  fibrous 
tissue  are  chiefly  substituted.  The  changes  of 
fatty  degeneration  are  most  marked  in  the  cases  of 
paralytic  origin.  In  spasmodic  cases,  even  of 
many  years'  duration,  the  changes  of  fatty  degene- 
ration appear  to  be  very  slowly  and  imperl'ectjy 
developed,  but  they  are  found  in  the  most  con- 
tracted and  least- used  muscles. 

T/ie  contracted  muscles,  which  become  perma- 
nently shortened  by  adapted  atrophy,  are  the  gas- 
trocnemius, soleus,  and  plantaris,  in  the  calf  of  the 
leg,  producing  elevation  of  the  os  calcis  ;  and  the 
short  flexor  in  the  sole  of  the  foot,  producing  or 
keeping  up  the  contraction  in  the  longitudinal  arch. 
In  this  condition  the  plantar  fascia  is  also  con- 
tracted. 

P.4TH0L0GY. — Etiology;  congenital  origin. — It 
is  considered  by  sooie  orthopaedic  authorities  in 
this  country  that  talipes  equinns  never  occurs  as  a 
congenital  deformity.  My  colleague  Mr.  Tanipl'n 
observes,  "  I  have  never  met  with  pure  talipes 
equinus  congenital;"  and  my  late  colleague,  Mr. 
Lonsdale— who  published  in  the  Za«ce«( September 
1,  185.5)  a  statistical  account  of  3,000  cases  of 
various  deformities  which  had  been  treated  by 
him,  conjointly  with  myself,  in  the  Orthopaedic 
Hospital — did  not  record  any  e.xample  of  congeni- 
tal equinus.  It  is  frequently  said  to  be  of  con- 
genital origin  by  unobserving  parents,  but  upon 
close  enquiry  we  generally  learn  that  the  heel  was 
not  observed  to  be  raised  until  "  the  child  began 
to  put  his  feet  to  the  ground."  Nevertheless,  Drs. 
Little,  Duval,  Guerin,  and  other  authorities  have 
recorded  cases  which  they  believe  from  satisfactory 
evidence  to  have  been  of  congenital  origin,  and 
I  have  seen  two  or  three  cases  of  the  same  kind, 
i.e.  cases  of  congenital  equinus,  in  which  there  has 
been  no  marked  tendency  either  to  inversion  or 
eversion  of  the  foot,  and  in "  which  the  tendo- 
./\chillis  has  been  the  only  contracted  tendon. 
Therefore,  I  admit  that  talipes  equinus  does  oc- 
casionally, though  very  rarely,  occur  as  a  congeni- 
tal deformity. 

Talipes  equinus,  in  its  ordinary  non-congenital 
form,  may  be  produced  by  any  of  the  numerous 
causes  upon  which  the  other  non-congenital  de- 
.formities  of  the  foot  are  known  to  depend,  and 
which  have  been  arranged  by  Dr.  Little  in  two 
series — viz.,  first,  those  indirectly  aj/'ccting  the  ankle- 
joint  through  the  muscular  or  nervous  system;  ns 
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spasm,  paralysis,  wotnids  of  muscles,  scrofulous 
abscesses  in  the  course  of  the  muscles  and  in  the 
neighbourhood  of  the  joint,  long-retained  position, 
&c.,— and  secondly,  those  directhj  affecting  the  joint, 
as  chronic  inflammation,  scrofulous  disease,  rheu- 
matic and  gouty  inflammation  of  the  joint,  injuries 
of  the  joint,  &c. 

Progno.sis. — The  prognosis  in  cases  of  talipes 
equinus  must  have  reference  to  two  very  distinct 
points — viz.,  the  cure  of  the  deformity;  and  tlie 
probability  of  the  patient  gaining  complete  volun- 
tary power  over  the  foot  and  the  muscles  of  the 
lower  e.\tremit3',  many  of  which  are  frequently  in- 
volved in  the  general  affection  of  which  the  de- 
formity is  the  result. 

With  respect  to  the  cure  of  the  deformity,  the 
prognosis  may  always  be  favourable,  except  where 
bony  ankylosis  has  taken  place — a  very  rare  con- 
dition. The  age  of  the  patient  and  duration  of  the 
deformity  will,  of  course,  influence  the  duration  of 
the  treatment,  extending  the  time  from  six  weeks, 
which  is  generally  sufficient  in  young  persons,  to 
three  or  four  months  in  some  rimd  cases  in  the 
adult. 

With  respect  to  the  second  point — viz.,  the  pro- 
bahility  of  the  patient  gaining  complete  voluntary 
pmver  in  the  foot,  and  vsefubiess  of  tlie  limb,  after 
the  cure  of  the  deformity — the  prognosis  must  de- 
pend upon  a  variety  of  circumstances,  more  es- 
pecially tlie  cause  producing  the  deformity,  whether 
indirectly  or  directly  affecting  the  articiilati.m; 
and  in  the  former  class,  which  are  principally  of 
spasmodic  or  paralytic  origin,  more  particularly 
must  it  depend  upon  the  number  of  muscles  in- 
volved, and  the  precise  condition  of  such  muscles. 

Treatment.— The  means  employed  to  remedy 
this  distortion  of  the  foot  may  be  arranaed  under 
the  three  following  heads,  viz.— -opera'tive,  me- 
chanical, and  physiological;  a  combination  which 
also  applies  generally  to  all  deformities  of  the  foot, 
but  in  very  variable  proportions  in  different  cases'. 

Tendons,  S^c.  requiring  division.— ihe  only  im- 
portant tendon  requiring  division  is  the  tendo- 
Achilhs,  with  its  small  accompanying  tendon  the 
plantaris;  the  latter  is  generally  included  in  the 
section  of  the  tendo-Achillis,  but  sometimes  yields 
before  the  knife  without  division,  and  may  be  felt 
as  a  very  tense  little  cord  which  had  better  be 
divided.  In  many  cases,  also,  it  is  necessary  to 
make  a  free  division  of  the  plantar  fascia  and  short 
flexor  musde  in  the  sole  of  the  foot.  In  the 
more  severe  cases  in  which  the  arch  of  the  foot 
IS  much  increased,  this  had  better  be  done  as  a 
separate  stage  of  treatment,  before  dividing  the 
tendo-Achillis,  which  serves  the  purpose  of  fixing 
the  OS  calcis,  so  as  to  offer  a  firm  resistance  to  the 
pressure  exerted  against  the  anterior  portion  of  the 
foot  with  the  object  of  expanding,  or  as  it  were 
unfolding,  the  arch  of  the  foot  from  the  transverse 
tiirsal  joint— the  mechanical  centre  of  motion  in 
this  contraction. 

After  the  division  of  the  tendo-achillis,  a  com- 
press of  lint  should  be  applied  and  retained  in 
position  by  a  strip  of  adhesive  plaister.  The  foot 
and  leg  should  then  be  bandaged,  and  a  well- 
padded  splint  applied  along  the  anterior  part  of 
the  foot  and  leg,  so  as  to  keep  the  foot  in  an  ex- 
tended position,  and  the  divided  endsof  the  tendon 
approximated.  This  should  not  be  disturbed  till 
the  third  day,  unless  the  pressure  becomes  uncom- 
fortable, or  the  foot  swells.  The  cutaneous 
X  X 
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ture  will  then  be  found  to  have  healed,  and  gradual 
mechanical  extension  may  commence. 

Mechanical  Treatment.— The  apparatus  by 
which  gradual  mechanical  extension  is  made  for 
the  purpose #f  restoring  the  ibot  to  its  proper  posi- 
tion, is  that  still  known  as  the  Scarpa  s  shoe, 
though  it  has  been  in  course  of  time  so  materially 
altered  and  modified  that,  as  now  made,  U  pos- 
sesses but  little  resemblance  to  that  invented  by 
the  distinguisl.ed  surgeon  ^vho3e  name  it  bears. 
In  addition  to  several  modifications  in  form  and 
the  arrangement  of  the  straps,  the  footpiece  of 
this  instrument  is  made  to  move  in  the  direction 
of  flexion  and  extension,  and  also  of  inversion  and 
aversion,  by  two  cog-wheels  placed  at  the  side 
opposite  the  ankle-joint,  and  connected  with  the 
perpendicular  steel  bar,  from  the  upper  extremity 
of  which  a  broad  circular  strap,  containing  a  semi- 
circular steel  plate  on  its  posterior  half,  passes 
round  the  leg.  j-c  j 

Rate  of  Extension.— By  ""eans  of  the  moditied 
Scarpa's  shoe,  the  foot  mar  be  gradually  brought 
into  its  natural  position.  The  rate  at  which  it  is 
desirable  to  accomplish  this  should  be  regulated  by 
the  activity  of  the  reparative  process  in  the  divi- 
ded tendon;  but,  practically,  it  is  often  limited  by 
the  ligamentous  rigidity  of  the  articulation.  In 
well-nourished  infants,  the  full  length  required  in 
the  divided  tendo- Achillis  should,  according  to  my 
observation,  be  obtained  in  a  fortnight,  if  practi- 
cable; in  a  well-nourished  leg  in  the  adult,  it 
should  be  obtained  in  from  three  to  four  weeks;  but 
in  atrophied  paralytic  limbs,  it  should  not  be  ob- 
tained in  less  tiian  from  four  to  six  weeks. 

The  object  of  gradual  extension  is  not  to  elongate 
or  stretch  the  new  material  uniting  the  divided 
extremities  of  tlie  tendon,  as  generally  supposed: 
but  to  regulate  the  length  of  new  material,  or  (as 
it  may  be  called)  the  new  tendon,  whilst  we  have 
the  opportunity  of  so  doing,  during  the  period  of 
its  formation  or  regeneration.  This  important 
part  of  the  treatment  must  therefore  be  left  to  the 
judgment  of  the  surgeon. 

Physiological  Treatment. — When  the  re- 
parative process  in  the  divided  tendon  appears  to 
be  sufficiently  perfect,  and  the  required  length  of 
new  tendon  has  been  obtained— in  the  tendo- 
Achillis  this  may  be  judged  of  by  feeling  its  con- 
tinuity—and the  foot  brought  into  its  natural  posi- 
tion by  mechanical  means,  passive  motion  should 
be  employed  with  the  object  of  restoring  the  func- 
tions of  the  joint,  and  bringing  the  muscular  and 
other  structures  into  a  healthy  condition;  to  some 
extent  also  it  will  assist  in  restoring  the  natural 
form  of  the  foot     The  movements  required  in 
cases  of  talipes  equiuus  are  simply  those  of  flexion 
and  extension  of  the  foot,  which  in  children  I 
direct  the  parents  or  nurse  to  do  for  a  quarter  of  an 
hour  two  or  three  times  a  day.    In  cases  in  which 
the  deformity  has  been  severe,  motion  is  at  first 
always  attended  with  more  or  less  pain,  which  in 
children  appears  to  be  referred  to  the  neighbour- 
hood of  the  tendon,  or  around  the  ankle-joint,  but 
in  adults  is  always  referred  to  the  anterior  part  of 
the  ankle-joint ;  this  may  perhaps  depend  upon 
the  edges  of  the  articular  surfaces  of  the  bones, 
which  become  more  or  less  denuded  of  their  articu- 


p^tient  may  begin  to  use  it  in  walking,  but  with 
some  caution  at  first.    With  the  object  of  support- 
ing the  joint,  and  of  preventing  any  accidental 
twisting  of  the  foot  when  the  ligaments  are  weak, 
it  ia  advisable  to  attach  two  light  steel  supports  to 
the  boot,  each  having  a  joint  corresponding  to  the 
ankle-joint;  these  side-steels  must  extend  about 
halfway  up  the  leg,  and  be  connected  above  by  a 
calf-plate  behind,  and  in  front  by  a  leather  strap. 
When  the  muscular  power  of  the  leg  is  unim- 
paired, I  frequently  dispense  with  these  steel  sup- 
ports, and  from  the  first  allow  the  patient  to  use 
common  boots,  or  only  continue  the  use  of  the  sup- 
ports a  few  weeks.  In  ca^es  in  which  the  anterior 
muscles  of  the  leg,  the  extensors  of  the  foot,  are 
paralysed,  it  is  necessary  to  have  what  is  called 
a  stop  joint  at  the  ankle,  so  contrived  as  to  pre- 
vent the  foot  falling  beyond  a  right  angle  with  the 
leg,  and  the  patient  may  be  obliged  to  wear  this 
as  long  as  the  paralysis  lasts. 

The  existence  of  paralysis  in  the  muscles  of  the 
leg  must  not  be  considered  as  counter-indicating 
the  cure  of  the  deformity  by  operative  means; 
some  additional  mechanical  support  may  be  re- 
quired in  these  cases  to  compensate  for  the  loss  ot 
power  in  certain  muscles,  as  for  example  when  the 
r-ctus  muscle  is  paralysed,  in  which  case  it  will 
b-  necessary  to  continue  the  steel  support  to  the 
waist'  but  by  such  means  patients  may  be  enabled 
to  walk  even  when  both  legs  are  affected,  when 
they  have  never  walked  befm-e,  or  when  they  have 
been  deprived  of  the  power  of  walking  for  many 
years      In  paralytic  deformities,  atrophy  from 
disuse  is  superadded  to  atrophy  from  paralysis; 
and  by  curing  the  deformity,  and  bringing  such 
limbs  into  use,  not  only  is  atrophy  from  disuse 
prevented,  but  the  cure  of  the  paralysis  is  also 
materially  promoted.     Galvanism,  shampooing, 
and  warm  clothing  must  also  be  employed  in  such 
cases.    Speaking  generally ,  the  benefit  obvious  to 
the  patient  will  be  in  proportion  to  the  seventy 
of  the  case,  and  the  length  of  time  the  paralj  sis 
has  existed;  though,  as  respects  'he  ultimate  c-on- 
dition  of  the  limb,  the  benefit  will  be  in  propor- 
£n  to  the  early  period  at  -l-\'he  operation  is 
performed,  after  the  contraction  has  become  con- 

^"rifere  are  two  compound  varieties  of  club- 
foot, termed  equino-varus  and  equino-valgus. 
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lar  cartilage,  coining  into  contact  with  eacii  other. 
In  a  little  time,  however,  this  disappears,  and  the 
functions  of  the  joint  are  restored. 

When  the  foot  has  been  thus  far  restored,  the 
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This  deformity  is  but  a  slight  modification  of 
talipes  equiuus.  When,  in  addition  to  the  ordinary 
iLte's  of  equinus,  there  is  a  c-tam  a"-- 
inversion  of  the  anterior  portion  of  the  foo  the 
deformity  part.akes  somewhat  of  the  external 
£racte?s  both  of  equinus  and  varus,  and  is  there- 
"  ermed  equino-varus.  The  elevation  of  the 
heel  s  he  predominant  condition,  but,  according 
0  the  extent  of  the  inversion,  the  patient  walks 
more  or  less  on  the  outer  metatarsal  bones. 

The  anatomical  deviations  are  essentially  the 

U  somewhat  displaced  inwaios,  le.ivni;. 
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same  ns  that  of  talipes  cquinus.  It  is  a  non-con- 
genital affection — cases  of  slight  varus  must  not 
be  confoiiiided  with  it — and  is  produced  liy  the 
same  causes  which  gave  rise  to  talipes  equinus. 
The  grt-at  majority  of  cases  met  with  in  practice 
will,  therefore,  be  found  to  depend  either  upon  spas- 
modic orpiralytic  affections,  and  the  muscles  will  be 
found  in  the  same  conditious  as  described  in  tali- 
pes eiioiiuis.  Tnis  defoi'inity  most  frequently  affects 
the  nuht  foot  only;  secondly,  the  left  foot  only; 
and  thirdly,  both  feet. 

The  tn-atiiieiit  is  the  same  as  that  required  for 
talipes  ecpiinus,  but  in  some  cases  the  anterior 
tibial,  or  the  posterior  tiliial  tendon,  or  both,  may 
require  division;  and  in  the  mechanical  treatment 
it  is  ihe  more  necessary  to  make  use  of  the  Scarpa's 
shoe  with  a  dout)le  cog-wheel,  by  wliich  the  late- 
ral inclination  of  the  foot  may  be  controlled. 

The  deformity  described  as  non-oongenital 
VARUS  so  closely  resembles  that  just  described, 
with  respi'ct  to  its  general  pathology  and  principles 
of  treatment — the  paralysis  being  usually  more 
complete,  and  the  inversion  of  the  foot  more 
marked — that  no  special  description  of  this  de- 
formity need  be  given. 


TALIPES  EftUINO- VALGUS. 

This  deformitv  is  characterised  by  a  certain  amount 
of  eversion  of  the  anterior  portion  ot  the  foot  coexist- 
ing with  contraction  of  th^  tendo-A chillis  and  ele- 
vatiim  of  the  heel.  It  is,  therefore,  a  compound 
variety  between  the  simple  form  of  talipes  equiiius 
and  talipes  valijus,  and  is  generally  regarded  as 
the  opposite  condition  to  equino-varus;  but  this 
diffen  nce  exists,  viz.,  that  whilst  in  the  latter  de- 
formity, elevation  of  the  heel  is  the  predominant 
condition — it  is,  in  fact,  but  a  slight  modification 
of  talipes  equinu.'. — in  talipes  equino-valgus  the 
elevation  of  the  heel  is  coniparatively  very  slight, 
and  eveision  of  the  anterior  portion  of  the  foot  is 
the  predominant  condition — it  is,  in  fact,  but  a 
slialit  modification  of  talipes  valgus;  and  a  cer- 
tain anmniit  of  contraction  of  the  tendo-Achillis  is 
so  constantly  present  in  all  the  more  severe  forms 
of  talipes  valgus,  whether  of  congenital  or  non- 
connenital  origin,  that  the  description  of  equino- 
valgus  may  be  considered  as  included  in  that  of 
talipes  valgus,  the  pathology  and  treatment  being 
essentially  the  same  in  both  forma  of  distortion, 

TALIPES  VARUS. 

Talipes  varus  occurs  both  as  a  congenital  and 
non-congenital  distortion,  and  the  anatomical  con- 
diticms,  as  well  as  the  general  pathology  of  this 
deformity,  vary  in  so  many  respects,  according  to 
its  coniienital  or  non-congenital  origin,  that  it  is 
necessary  to  describe  these  varieties  separately. 
The  description  of  non-congenital  varus  has,  how- 
ever, essentially  been  included  in  that  of  talipes 
equino-varus,  with  which  it  is  intimately  allied. 

CONGENITAL  TALIPES  VARUS. 

This  is  by  far  the  most  frequent  form  of  con 
genital  distortion  of  the  foot,  and  that  to  which  the 
term  club-fool  is  ordinarily  applied. 

External  Characters.  —  The  external 
characters  of  this  deformity  vary  in  several  im- 
portant respects,  according  to  the  age  of  the 
patient,  whether  infant  or  adult,  and  the  extent 
to  which  the  toot  has  been  used  in  sustaining  the 
weight  of  the  body  in  walking.    They  also  vary 
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according  to  the  degree  or  original  severity  of  the 
deformity,  so  that  for  the  purpose  of  description  a 
well-marked  and  moderately  severe  form  of  tlie 
infantile  and  of  the  adult  distortion  should  be 
taken. 

external  characters  of  CONGENITAL 
VARUS  IN  THE  INFANT. 

1st.  Tlie  anterior  portion  of  the  foot  is  turned 
inwards,  and  in  this  direction  forms  a  riiiht-angle 
with  the  leg.  In  a  very  severe  case  the  foot  may 
be  drawn  upwards,  so  that  its  inner  border  may 
be  parallel  to,  and  even  in  omtact  with,  the  inner 
side  of  the  leg. 

2iid.  The  sole  of  the  foot  looks  directly  back- 
wards, and  the  dorsum  directly  forwards. 

iJrd.  T/ie  inner  edge  of  the  foot  looks  directly 
upwards,  and  the  outer  edge  directly  downwards. 

4tli.  The  foot  is  necensarily  shortened,  becai  se 
its  inverted  position  depends  upon  the  anterior 
two-thirds  being  turned  inwards;  the  angle  of 
flexion  corresponding  to  the  transverse  tarsal  joint 
in  I'ront  of  the  astragalus  and  os  calcis,  so  that  the 
foot  is  bent  laterally  upon  itself,  and  not  turned 
inwards  (mm  the  ankle-joint. 

5th.  The  heel  appears  to  be  very  small,  as  if 
imper'ectly  developed,  and  misshapen ;  in  fat  chil- 
dren the  tuberosity  of  the  os  calcis  can  scarcely  be 
felt,  owing  to  the  nearly  vertical  position  assumed 
by  this  bone. 

6th.  Tlie  internal  malleolus  is  less  prominent 
than  natural,  and  in  severe  cases  its  ontl.ne  cannot 
be  traced  ;  this  depends  upmi  the  navicular  bone 
being  drawn  underneath,  and  in  contact  with,  the 
inner  malleolus,  by  the  posterior  tibial  muscle;  and 
not  upon  any  imperfect  development  of  tlie  inner 
malleolus,  which  lias  been  supposed  to  exist,  and 
even  assigned  as  a  cause  of  the  inversion  of  the  foot. 
The  external  malleolus  in  a  thin  child  appears  to  be 
more  prominent  than  natural,  in  consequence  of 
the  inversion  and  obliquity  of  the  foot— and  also 
it  appears  to  be  situated  farther  backwards  towards 
the  heel;  but  this  de^iends  upon  the  lateral  obli- 
quity of  the  OS  calcis,  the  tuberosity  of  which  in- 
clines towards  the  fibula,  and  is  sometimes  nearly 
m  contact  with  it. 

Although  the  external  characters  above  de- 
scribed bear  a  general  relation  to  the  severitv  of 
the  case,  yet,  for  practical  purposes,  in  reference  to 
the  prognosis  and  result  of  treatment,  we  judo-e  of 
the  severity  of  a  case,  not  so  much  by  the  external 
form  of  the  foot,  as  to  whether  it  forms  more  or 
less  than  a  liuht-angle  with  the  leg,  but  by  the 
amount  of  resistance  offered  to  the  restoration  of 
the  foot  by  manipulation  to  its  natural  form  and 
position.  Tiiis  resistance,  or  rigidity  (as  we  gene- 
rally express  it),  arises  from  contraction,  and 
adapted  shortening  of  both  muscles  and  ligaments 
conditions  which  are  found  to  exist  in  every  degree 
of  .severity  at  the  period  of  birth,  but  which  do  not 
certainly  bear  a  definite  rehitimi  to  the  external 
deviations  in  form.  Some  apparently  severe  cases 
in  the  infant  arc  very  flexible,  whilst  others,  pre- 
senting the  same  external  appearance,  are  ex- 
tremely rigid  and  unyielding;  thi.s  rigidity,  how- 
ever, after  birth  increases  with  the  advance  of 
age,  and  in  the  adult  bears  a  pretty  constant  re- 
lation, in  congenital  cases,  to  the  external  lorm  of 
the  foot. 

External  Characters  superadded,  or  acquired  in 
Iho  After  the  congenital  club-foot  has  been 
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uRpd  for  some  years  in  sustaining  the  weight  of  the 
body  in  pmgressinn,  the  external  characters,  as 
above  described,  become  materially  modilied.  In 
conseqnence  of  the  weight  being  thrown  upon  the 
outer  bolder  of  the  foot,  the  metatarsal  bones 
gradually  yield  in  a  direction  backwards,  so  that 
the  individual  at  last  walks  completely  on  the 
dorsum  of  the  foot.  Two  modifications  in  external 
form  result  from  this : —  ,     .      ,  , 

1st.  The  aspect  of  the  sole  of  the  foot  looks 
upwards  and  backwards,  and  the  dorsum  is 
directed  forwards  and  downwards. 

•2nd.  A  deep  longitudinal  furrow,  or  depression, 
is  gradually  formed  in  the  sole  of  the  foot,  in  con- 
sequence of  the  narrowing  of  the  transverse  arch 
of  the  foot;  and  a  transverse,  or  obliquely  trans- 
verse, depression  across  the  sole  of  the  foot  at  its 
posterior  part  is  formed  in  consequence  of  the 
lateral  bending  of  the  foot  upon  itself  in  the  di- 
rection of  its  length,  by  which  the  sole  of  the 
foot  is  brought  into  opposite  relation  with  the 
lateral  aspect  of  the  os  calcis. 

.-1  dorsal  cushion,  of  condensed  fat  and  cellular 
tissne,  is  formed  on  the  convexity  of  the  foot 
whicli  has  to  sustain  the  weight  of  the  body 
in  progression,  and  a  large  bursa  is  frequently 
formed  between  this  cushion  and  the  surfice  of 
the  tarsal  bones.  This  compensative  provision  is 
attended  with  peculiar  disadvantages,  such  as 
cutaneous  and  bursal  inflammation,  liable  to  be 
followed  by  a  most  intractable  ulceration,  some- 
times rendering  amputation  necessary. 

Atrophy  of  the  ley  from  disuse  takes  place  when 
the  deformity  is  allowed  to  remain  up  to  the 
period  of  youth  or  adult  life;  the  growth  of  tlie 
leg  below  the  knee  is  defective  in  every  respect, 
80  that  it  presents  the  appearance  of  an  atrophied 
or  dwindled  extremity.  The  length  of  the  club- 
footed  leg  in  the  adult  is  always  diminished  from 
this  cause;  and  shortening  from  half  an  inch  to  an 
inch  below  knee  always  exists,  the  foot  itself  also 
being  an  inch,  or  more  than  an_inch,  shorter  than 
the  opposite  foot. 


MORBID  ANATOMT  OF  CONGENITAL  TALIPES 
VARUS. 

The  anatomical  deviations  in  congenital  varus 
are  materially  modified  by  the  age  of  the  patient, 
and  it  is  obviously  of  so  much  importance  to 
accurately  determine  the  essential  and  acquired 
conditions  in  the  morbid  anatomy  of  this  de- 
formity, that  it  is  advisable  to  describe  —  1st. 
The  deviations  which  essentially  belong  to  the 
defcn-mity  at  the  period  of  birth;  and  2nd.  Tlie 
superadded  or  acquired  conditions  met  with  in 
the  adult. 

Is*.  Morlnd  Anatomy  of  Talipes  varus  in  the  Infant. 

The  bones  are  found  to  present  the  following 
important  deviations  in  respect  both  of  their  posi- 
tion and  form  : — 

The  OS  calcis  is  much  altered  in  position,  but 
only  slightly  in  form ;  it  occupies  a  very  oblique 
and,  in  severe  cases,  almost  vertical  position,  from 
its  tuberosity  being  drawn  upwards  by  the  gas- 
trocnemius and  soleus  muscles.  Its  direction  is 
also  somewhat  changed  laterally,  the  tuberosity 
being  inclined  towards,  and  in  severe  cases  in 
contact  with,  the  fibula.  In  form  the  os  calcis  is 
filigluly  altered,  being  regularly  arcliod  in  the 
direction  of  its  length,  with  the  convexity  out- 


wards, in  adaptation  to" the  curved  position  of  the 
foot. 

7'he  astragalus  is  very  materially  altered,  both 
in  position  and  form.  In  position  it  is  tilted 
obliquely  forwards  and  downwards,  and  to  a 
certain  extent  displaced  from  its  socket,  so  as  to 
assume,  in  a  severe  case,  almost  a  vertical  position, 
in  consequence  of  the  oblique  position  of  the  os 
calcis,  and  elevation  of  its  tuberosity.  The  astra- 
galus is  also  in  some  degree  rotated  outwards,  so 
that  the  external  lateral  articular  facet  is  firmly  in 
contact  with  the  fibula,  and  appears  to  be  some- 
what increased  in  size;  whilst  the  internal  lateral 
articular  facet  is  scarcely  to  be  traced,  and  in 
severe  cases  is  not  at  all  in  contact  with  the  arti- 
cular surface  of  the  inner  malleolus. 

The  astragalus  is  very  much  altered  in  form — 
indeed,  this  is  the  only  "bone  which  presents  any 
important  deviations  from  the  natural  form;  and 
these  are  observable  in  its  head  and  neck,  its 
articular  surfaces,  and  its  posterior  border. 

The  neck  of  the  astragalus,  instead  of  being 
continued  directly  forwards,  as  in  the  healthy 
bone,  inclines  abruptly  inwards  tow.irds  the  inner 
malleolus,  forming  an  obtuse  angle  with  the  body 
of  the  bone. 

The  articular  head  of  the  astragalus,  instead  of 
presenting  a  regularly  convex  surface,  looking  di- 
rectly forwards,"  as  in  the  healtliy  bone,  has  an 
antero-lateral  aspect;  and  in  a  severe  case  is  di- 
vided into  two  articular  facets,  placed  nearly  at 
right-angles  to  each  other,  and  separated  by  a 
distinctly  angular  ridge.  One  surface,  the  larger, 
looks  directly  inwards,  and  articulates  with  the 
displaced  navicular  bone;  the  other  looks  directly 
f  irwards,  and  is  left  exposed  on  the  dorsum  of  the 
fo  it,  l]y  the  altered  position  of  the  navicular  bone, 
and  is  covered  only  by  the  elongated  portion  of 
the  ligaments  normally  passing  from  the  neck  of 
the  astragalus  to  the  edge  of  the  navicular  bone.  ^ 

The  lateral  articular  facets  are  both  partially 
extruded  from  the  ankle-joint,  and  appear  in  front 
of  the  malleoli,  in  consequence  of  the  altered  posi- 
tion of  the  astragalus,  and  present  some  deviations 
already  adverted  to. 

The  superior  articular  surface  of  the  astragalus 
is  partially  extruded  from  the  socket  of  the  ankle- 
joint,  and  exposed  on  the  dorsum  of  the  foot,  'i  his 
surface  is  also  elongated  by  the  articular  cartilage 
extending  quite  to  tho  posterior  edge  of  the  bone, 
which  is  thin,  attenuated,  and  wedge-shaped  :  a 
transverse  line  or  ridge  traverses  this  surface, 
separating  the  posterior  two-thirds  which  are  in- 
cluded in  the  ankle-joint  from  the  anterior  third 
wliich  has  been  extruded  from  the  joint 

The  navicular  bone  is  altered  in  position  to  an 
extreme  degree,  but  is  very  slightly,  if  at  all, 
altered  in  form.  This  bone  is  drawn  inwards  and 
upwards  by  the  tibialis  posticus  muscle  directlj', 
and  bv  the  tibialis  anticus  and  extensor  proprius 
pollici's  muscles  indirectly,  so  far  as  to  bring  its 
nner  border,  or  tuberosity,  directly  under  and  m 
contact  with  the  inner  malleolus.  The  nay.cidar 
hone,  in  its  displaced  position,  articulates  with  the 
hiteral  articular  facet  of  the  head  of  the  astragalus 
above  described,  and  therefore  holds  a  lateral 
instead  of  anterior  position  with  respect  to  the 
astragalus;  in  fact,  the  long  axes  f  J" 

bones  are  parallel,  instead  of  "  ''Sj^^i'  "  ^^ 

to  each  other.    The  long  axis  of  tie 
bone  is,  therefore,  parallel  with  tue  long  axis  of 


the  leg,  instead  of  being  nt  right-nnglea  to  it.  Tlie 
peculiar  position  assumed  by  this  "bone  does  not 
result  from  a  movement  of  transverse  rotation,  as 
described  by  Scarpa  and  other  autlioritics,  but 
depends  upon  the  vertical,  or  nearly  vertical,  posi- 
tion assumed  by  the  astragalus. 

Tlie  cuboid  bone  is  neither  altered  in  form  nor 
position  in  any  material  degree. 

The  cuneiform  and  metatarsal  bones  are  very 
little,  if  at  all,  altered  in  their  normal  relations  to 
eacli  other,  and  to  the  navicular  and  cuboid  bones. 
The  inverted  position  which  the  anterior  part  of 
the  foot  holds  with  respect  to  the  leg,  essentially 
depends  upon  the  altered  position  of  the  navicular 
bone  and  of  the  os  calcis  and  astragalus. 

The  malleoli  are  neither  altered  in  form  nor 
position.  The  inner  malleolus  is  of  its  full  natural 
form  and  size  in  infantile  varus,  a  fact  of  great 
importance,  as  Dr.  Little  informs  us:  "The  inward 
inclination  of  the  fore-part  of  the  foot,  which  con- 
stitutes the  difference  between  talipes  varus  and 
talipes  equinus,  has,  by  Stromeyer,  been  attributed 
to  deficiency  of  the  inner  malleolus.  Delpech  and 
Cruveilhier  are  likewise  of  opinion  that  this  cause 
also  greatly  contributes  to  the  persistence  of 
talipes  varus.  The  author  (Dr.  Little)  has  never 
observed,  in  foetal  or  adult  instances  of  dissected 
talipes  varus,  any  material  deficiency  of  this  pro- 
cess." On  Deformities,  p.  250;  by  Dr.  Little 
(London,  1853).  In  adult  cases,  however,  tlie 
inner  m.illeolus  will  be  found  to  be  verv  much 
below  its  natural  size,  and  flattened  where  it 
has  rested  upon,  and  imperfectly  articulated  with, 
the  navicular  bone,  and  it  was  probably  from  the 
dissection  of  adult  specimens  that  the  observa- 
tions were  made.  Such  changes  may,  however, 
be  regarded  as  belonging  to  the  series  of  acquired 
or  superadded  conditions  from  age,  and  the  use  of 
the  foot. 

With  respect  to  the  bones  generall3',  it  may  be 
observed  that  at  the  period  of  birtii,  they  are  a 
little  below  the  full  natural  size,  and  that  the  astra- 
galus is  considerably  malformed.  This  does  not 
depend  upon  any  defective  power  of  development 
in  the  bone  itself,  but  is  determined  by  the  mal- 
position of  two  of  the  bones  with  which  it  articu- 
lates— viz.,  the  navicular  bone  and  the  os  calcis. 
The  altered  form  of  the  astragalus,  therefore,  is  a 
result,  rather  than  a  cause,  of  the  deformity,  and 
one  from  which  the  only  chance  of  recovery  is  in 
proportion  to  the  early  period  at  which  the  de- 
formity is  cured.  The  displaced  navicular  bone 
and  OS  calcis  may  be  brought  into  their  natural 
position  by  tenotomy,  as  soon  after  the  first  month 
from  birth  as  the  circumstances  of  the  case  permit. 

L1G.4MBNTS.  —  \n  slight  cases  of  varus,  and 
even  ij)  cases  of  a  moderate  degree  of  severity, 
none  of  the  ligaments  are  found  to  be  contracted 
to  an  extent  sutHcient  to  interfere  with  the  resto- 
ration of  the  foot,  after  division  of  the  tendons 
of  the  contracted  muscles  ;  but  in  severe  and 
rigid  cases,  the  ligaments  will  be  found,  at  the 
period  of  birth,  to  have  adapted  themselves  in 
length  and  form  to  the  altered  position  of  the 
bones  they  naturally  serve  to  connect;  and  so 
firmly  do  they  maintain  the  bones  in  the  deformed 
position  of  the  foot,  tliat  even  after  division  of  all 
the  contracted  tendons,  the  foot  cannot  be  re.itnred 
to  its  natiu-al  form.  The  rigidity,  therefore,  with 
which  the  foot  is  held  in  its  deformed  pnsition  at 
birth,  depends,  not  only  upon  muaculur  contraction. 
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but  also  upon  the  e.ttent  to  which  this  adapted 
shortening  of  the  ligaments  has  taken  place  during 
the  latter  part  of  the  intra-uterine  growth  of  the 
bones. 

The  most  obviously  shortened   ligaments  in 

severe  ca>es  of  varus  at  the  period  of  birth  are  

the  deltoid,  the  anterior  |iortion  of  which  prevents 
the  navicular  bone  being  drawn  sufficiently  out- 
wards from  the  inner  malleolus;  and  the  posterior 
ligamentous  bands  of  the  ankle-joint,  which  pre- 
vent the  03  calcis  being  depress 'd  to  its  normal 
e.'ctent.  In  some  cases,  the  ligaments  in  the  sole 
ol  the  foot — the  calcaneo  cuboid,  calcaneo-siaphoid, 
and  the  other  ligamentous  bands  passing  between 
the  tarsal  bones — are  also  shortened,  and  the 
plantar  fascia  is  shortened  and  contracted  to  a 
very  marked  degree.  The  ligaments  on  the  con- 
vexity of  the  foot,  and  in  front  of  the  ankle-joint 
are  found  to  be  elongated,  more  especially  the 
outer  portion  of  the  ligament  passing  between  the 
neck  of  the  astragalus  and  the  navicular  bone,  by 
the  displacement  of  which  this  ligamentis  stretched 
over  the  exposed  portion  of  the  head  of  the  astra- 
galus; and  also  the  anterior  portion  of  the  capsular 
ligament  of  the  ankle-joint,  which  is  stretched  over 
the  extruded  portion  of  the  superior  articular 
surface  of  the  astragalus. 

Muscles.— As  a  general  rule,  both  in  slight 
and  even  severe  cases  of  varus,  all  the  muscles  are 
found  to  be  in  a  healthy  condition,  and  developed 
to  very  nearly,  if  not  quite,  their  normal  size  at 
the  period  of  birth;  though,  if  the  deformity  be 

allowed  to  continue,  the  muscles  do  not  grow  

from  their  state  of  inaction — as  in  healthy  limbs, 
and  therefore  remain  of  small  size. 

In  some  very  severe  cases,  important  structural 
changes  in  the  muscles  occur;  the  muscles  on 
the  anterior  and  outer  aspects  of  the  leg  have 
been  found  to  be  very  imperfectly  developed 
in  several  instances.  In  one  case  examined 
by  the  late  Professor  Quekett  and  myself,  the 
muscular  fibres  in  these  structures  were  all  hut 
absent;  we  found  no  trace  of  muscular  structure 
in  the  situation  of  the  tibialis  amicus,  extensor 
proprius  poUicis,  or  perouei  muscles,  and  only  a 
few  small  fibres  connected  with  the  tendon  of  the 
extensor  loiigus  digitorum.  The  place  of  the 
muscular  structure  in  the  above  situations  was 
occupied  by  fibrous  and  adipose  tissue.  The 
posterior  muscles  were  well  develope.l.  The  fibres 
of  the  tibialis  posticus  were  larger  than  in  any 
other  specimen  examined.  The  niuscular  fibres 
111  the  external  half  of  the  soleus  muscle  were  in 
a  state  of  granular  and  fatty  degeneration.  h\ 
another  case  the  g.astroeiiemius  muscle  was  uii- 
symmetrically  developed,  the  internal  head  and 
halt  ot  the  muscle  being  hypertropliied,  and  tlie 
external  head  and  half  of  the  muscle  imperfectly 
developed,  and  in  a  state  of  fatty  degeneration, 
riie  tibialis  anticus  and  posticus  muscles  were 
lully  developed  and  apparently  hypertropliied. 
1  he  extensor  loiigus  digitorum  and  peroneus  ter- 
tuis  might  almost  be  said  to  be  absent,  as  far  as 
their  muscular  filires  were  concerned,  only  an  ex- 
tremely attenuated  layer  of  muscular  fibres  repre- 
senting the  extensor  muscle.  The  pcroiiei  were 
nioderalely  well  developed.  (See  Trans.  I\Uh.  Suo 
vol.  iii.) 

However  difficult  it  may  be  to  exphiin  the  arrest 
of  development  and  degeneration  of  certain  muscles 
or  portions  of  muscles,  in  some  cases  of  talipes 
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varus,  the  occasional  existence  of  such  conditions 
must  be  borne  in  mind  wiien  giving  a  prognosis  in 
any  severe  casi'. 

Tendons.— In  fcetal  and  infantile  specimens  of 
■varus,  the  tendons  will  always  be  found  to  be 
soinewliat  displaced,  in  adaptation  to  the  altered 
position  of  the  b.mes  of  the  loot,  the  displacement 
T:irving  according  to  the  severity  of  the  case.  1  he 
tendon  of  the  tibialis  anticus  muscle,  as  It  crosses 
the  ankle-joint  (the  point  u  e  select  for  its  division  ), 
is  displaced  vei  v  much  to  the  inner  side;  and  the 
tendon  of  the  tibialis  posticus  muscle  is  in  some 
cases  situated  on,  rather  than  b.'hiud,  the  inner 
malleolus,  so  that  at  the  point  we  select  for  its 
division  (viz  ,  just  above  the  malleolus)  this  ten- 
don is  relatively  much  more  forward  than  in  the 
hcalthv  foot.  In  reference  to  the  second  part  of 
its  course— between  the  inner  malleolus  and  its 
insertion  into  the  navicular  bone— it  is  very  im- 
portant to  observe  that  in  severe  cases  the  pos- 
terior tibial  tendon  does  not  pass  beneath  the 
inner  malleolus,  and  then  obliquely  downwards 
and  forwards,  in  front  of  this  process,  towards  its 
insertion  into  the  navicular  bone,  as  in  the  healthy 
f.int;  because  the  navicular  b.uie  itself  is  displaced 
by  the  contraction  of  the  tibialis  posticus  muscle, 
so  as  to  be  held  in  contact  with  the  inner  malleolus. 

In  severe  cases,  therefore,  the  posterior  tibial 
tendon  passes  directly  downwards  from  the  inner 
malle.ilus  to  its  insertion  into  the  navicular  bone, 
which  it  immediately  reaches.  This  anatomical 
fact  determines  the  position  in  which  the  pos- 
ter! .r  tibial  tendon  must  be  divided— viz.,  just 
above  the  inner  malleolus  before  it  enters  the 
dense  tubular  sheath;  and  it  also  proves  that 
this  tendon  cannot  be  divided  "a  little  below 
and  in  front  of  the  inner  malleolus,"  the  suuatioii 
ill  which  Mr.  Synie  (see  a  Giiidcal  Leciure  on 
Teaoloiuy,  by  Mr.  Synie;  Lancet,  March  17, 
185.5)  recommeiuls  the  oiieration  to  be  performeil, 
and  where  some  surgeons  still  attempt  to  divide 
the  tendon.  In  slight  cases  of  varus,  and  where 
there  is  no  rigidity  oF  the  feet— i.e.,  in  cases 
ill  which  the  foot  can  be  restored  by  manipula- 
tion nearly  to  its  natur.il  position  befire  the 
operation-^the  navicular  bone  can  no  doubt  be 
diMwii  from  the  inner  malleolus  nearly,  if  not 
quite,  into  its  normal  position,  and  the  posterior 
tibial  tendon  mav  be  divided  in  the  second  part  of 
its  course,  i.e.,  "  a  little  below  and  in  front  of  the 
inner  malleolus;"  but  in  such  cases  the  division 
of  this  tension  is  usually  not  required,  and  more- 
over the  situation  is  plivsiologically  objectionab  e, 
in  con.-equeiice  of  the  dense  slieath  m  which  the 
tendon  lies,  and  to  which  the  divided  extremities 
of  the  tendon  are  very  apt  to  become  adherent, 
without  any  direct  connexion  with  each  other; 
the  true  reparative  process  is  thus  arrested,  and 
coni|ilete  non-union  established. 

The  iendo-AchiUis,\\\  severe  cases  of  infantile 
varus,  does  not  occupy  its  normal  position  with 
respect  to  the  axis  of  the  le;;,  or  its  relations  to  the 
malleoli.  In  all  cases  of  varus  the  os  calcis  has  a 
lateral  obliquity,  the  tuberosity  of  this  bone  in- 
clines towards  the  fibula,  and  is  sometimes  even  in 
contiict  with  it;  it  follows,  therefore,  that  the 
tendii-Achdli.o,  as  it  passes  towards  its  iu-ertion 
into  ilie  tuberosity  of  the  os  calcis.  must  incline 
towards  the  fibula",  in  a  degree  proportionate  to  tne 
severity  of  the  case.  There  is  some  dilliculty  in 
judging  ot  the  exact  relations  of  this  tendon  by 


external  examination,  in  consequence  of  the 
diminished  prominence  of  the  inner  malleolus,  and 
the  posterior  surface  of  the  tibia  being  brought 
into  what  might  he  regarded  as  the  lateral  asoect 
of  tl'.e  foot;  but  if  the  position  of  ihe  tendo-Achillis 
be  judged  of  by  its  relation  to  the  outer  iiialleoliis, 
which  can  always  be  felt,  the  difficulty  disappears, 
and  the  tendon  will  be  found  to  deviate  towards 
the  fibula  in  proportion  to  the  severity  of  the 
case,  and  therefore  is  further  removed  fmrn  the 
posterior  tiliial  artery  than  in  the  healthy  foot. 

Vessels  and  Nerves. — As  tlie  vessels  and 
nerves,  in  their  course  from  the  leg  to  the  foot, 
follow  the  direction  of  the  deformity,  they  neces- 
sarily deviate  to  a  corresponding  extent  in  their 
normal  direction  and  relations;  but,  practicall)', 
these  deviatiims  are  of  little  importance,  as  they 
do  not  very  materially  alter  their  relations  with 
respect  to  tne  tendons. 

From  the  description  above  given,  of  the  morbid 
anatomy  of  talipes  varus  at  the  period  of  birth,  it 
will  be  seen  that  this  deformity  is  by  no  means  so 
simple  and  uncomplicated  with  organic  lesions  as 
might  be  inferred  from  the  account  given  by  most 
writers  on  this  suliject.  It  is  not  simply  a  dis- 
placement of  certain  bones,  whether  from  muscular 
action  or  malposition  in  utero,  which  have  previ- 
ously been  well-formed,  and  accompanied  with 
contraction  and  structural  shortening  of  certain 
muscles,  as  first  taught  by  Scarpa,  and  since 
adopted  bv  nearly  all  authorities  on  this  subject  ; 
but,  on  the  contrary,  malformation— consecutive 
or  adapted  miilformation,  it  may  be  called — ot  the 
astragalus  is  always  present  in  a  degree  propor- 
tionate to  the  severity  of  the  deformity.  Very 
important  ligamentous  alterations  from  adapted 
f,'rowth  are  also  present  in  severe  cases.  Devia- 
tions in  the  direction  and  relative  position  of  the 
tendons  are  constantly  present,  and  a  variety  of 
abnormal  conditions  in  the  muscular  structures  are 
sometimes  met  with. 

2nd.  Morbid  Anatomy  of  Talipes  varus  in  the 
A  didl. 

The  eflect  of  allowing  the  deformity  to  remain 
unrelieved  must  necessarily  be,  that  during  the 
.rrowth  and  ossification  of  the  bones,  all  the  devia- 
tions in  form  above 'described  as  existing  at  tne 
period  of  birth,  become  confirmed ;  and  the  lii/a- 
ineiitsalso,  in  their  adapted  urowth,  most  materially 
tend  to  render  the  deformity  permanent  and  in- 
curable. It  is  to  be  observed  also  that  the  bones 
do  not  grow  at  their  normal  rate,  or  attain  their 
full  proportionate  development— nordo  they  acquire 
then- natural  degree  of  d  -nsity;  thej'  rem  iii.  thin- 
shelled,  light,  cancellous,  and  fatty.  1  h.-se  changes 
result  from  a  generally  defective  state  of  nutrition, 
constanth-  present  in  the  legs  of  club-looted  indi- 
viduals, and  essentially  depending  upon  muscular 
disuse.    With  respect  to  the 

Bones,— //«  os  calcis  is  altered  in  position  to 
an  extreme  degree,  and  is  also  much  altered  in 
form  The  tuberosity  is  elevated,  so  that  this  bone 
occupies  a  very  oblique  or  nearly  vertical  P"S'tio.i  ; 
and  It  has  also  a  marked  degree  of  lateral  »l'l|'l'>"J' 
the  tuberosity  being  immediately  belmul  the  i- 
,,„la.  The  superior  surface  o  'he  "S  caic  m 
contact  with  the  posterior  border  of  ' 
surface  of  the  tibia,  and  also  with  1^  ' ; '  l";^' 
of  which  rest  upon  it,  so  that  the  os  «/^^Pl 
to  enter  into  the  composition  of  the  aukle-joint. 
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The  anterior  surface  of  the  os  calcis  is  left  exposed, 
to  two-ihirds  or  more  ol"  its  extent,  by  the  lateral 
disfilaceiiieiit  of  the  cuboid  bone. 

The  astntyalus  is  much  more  altered  than  the 
OS  calcis,  both  in  position  and  form.  This  bone  is 
completely  vertical  in  position,  only  a  portion 
(about  half)  of  its  superior  articular  surface,  to- 
getlier  witli  its  posterior  border,  which  is  attenu- 
ated and  wedge-like,  entering  into  the  composition 
of  the  ankle-joint;  the  anterior  half  of  this  surface, 
extruded  from  the  joint,  is  exposed  on  the  dorsum 
of  tiie  foot.  The  head  of  the  astragalus  is  ill-de- 
fined and  much  misshapen.  Instead  of  presenting 
a  regularly  convex  surface  directed  anteriorly,  it  has 
two  articular  facets  at  right-angles  to  each  otlier, 
and  divided  by  an  abrupt  line  or  angular  ridge  : 
one,  the  larger,  looking  directly  inwards,  and  arti- 
culating with  the  displaced  navicular  bone;  the 
other,  looking  directly  downwards,  is  left  exposed 
by  the  altered  position  of  the  niivicular  bone,  and 
is  covered  only  by  the  elongated  portion  of  the 
ligament  normally  passing  from  the  neck  of  the 
astragalus,  which  in  this  bone  ia  very  ill-defined, 
to  the  edge  of  the  navicular  bone. 

The  articular  surface  for  the  external  malleolus 
is  distinct,  but  that  for  the  inner  malleolus  ia  very 
indistinct,  and  sometimes  not  traceable. 

The  posterior  border  of  the  astragalus  is  attenu- 
ated and  wedge-like,  in  consequence  of  its  being 
compressed  between  the  elevated  os  calcis  and  the 
articular  surface  of  the  tibia. 

The  navicular  bone  is  altered  in  position  to  an 
extreme  degree,  but  very  little  in  form.  Its  in- 
ternal extremity,  or  tuberosity,  is  drawn  completely 
under  the  inner  malleolus  which  rests  upon  it, 
thus  transmitting  to  the  ground  a  portion  of  the 
weight  of  tile  bod}-;  and  a  flattened  articular  facet 
is  found  on  each  bone. 

The  general  direction  of  the  long  axis  of  the 
navicular  bone  is  quite  vertical,  like  that  of  the 
astragalus,  with  the  bodj'  and  part  of  the  head  of 
which,  in  its  di.-torted  form,  it  is  in  direct  lateral 
relation.  The  long  axes  of  these  two  bones  are, 
as  near  as  may  be,  parallel  instead  of  being  at 
right-angles  to  each  other,  as  in  their  normal  rela- 
tions. This  relative  position  constanily  obtains  in 
all  severe  cases,  and  is  of  the  utmost  importance  to 
be  borne  in  mind  in  deciding  upon  the  direction 
in  which  mechanical  force  ia  to  be  employed  fur 
the  cure  of  the  del'ormit}'. 

77(p  cuboid  bone  devi.ites  very  considerably  in 
position,  and  is  also  a  good  deal  altered  in  form. 
It  is  di.-placed  laterally  inwards  from  its  articula- 
tion with  the  08  calcis,  but  retains  its  articular 
connexion  with  the  navicular  bone,  which  it  fol- 
lows in  its  lateral  displacement,  inwards  and  up- 
wards. Aa  this  bone  in  its  displaced  position  is 
somewhat  below  the  level  of  the  other  tarsal 
bones,  it  must  necessarily  sustain  the  greater 
part  of  the  superincumbent  weight;  its  dorsal  hur- 
face  looks  directly  downwards,  and  its  plantar  sur- 
face looks  backwards  and  upwards.  The  tendon 
of  the  peroneus  hmgus  has  no  connexion  with  the 
cul)oid  bone,  but  passes  obliquely  across  the  oa  cal- 
cis to  the  sole  of  the  foot. 

TIte  cuneiform  bancs  retain  their  normal  rela- 
tloiia  to  the  navicular  and  cuboid  boiiea,  and  to 
each  other. 

Tlic  metatarsal  and  pluitangcal  bonrs  deviate  to 
an  extreme  degree  in  their  normal  directional  re- 
lationa  with  respect  to  the  leg,  but  they  retain 
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their  normal  articular  relations  with  the  cuneiform 
and  cuboid  bones,  and  with  each  other.  It  is  the 
general  direction  of  the  anterior  portion  of  the 
foot  which  gives  the  external  character  to  the  de- 
formity. The  fourth  and  fifth  metatarsal  bones  are 
so  displ.iced  in  the  altered  relations  of  the  anterior 
part  of  the  foot  to  the  leg,  that  their  dorsal  surfaces 
look  directly  downwards,  ami  rest  flatly  upon  the 
ground,  forming,  together  with  the  dorsal  surface 
of  the  cuboid  bone,  the  most  prominent  part  of  the 
very  imperfect  and  irregular  base  of  support  which 
the  club-footed  adult  possesses.  By  the  weight  of 
the  body  being  thrown  upon  these  bones,  they  are 
further  displaced  backwards  so  as  to  narrow,  or  to 
produce  a  contracted  condition  of,  the  transverse 
arch  of  the  foot. 

Ligaments. — All  the  ligaments  of  the  foot 
become  adapted,  more  or  less,  in  their  length  and 
direction,  to  the  abnormal  relations  of  the  bones, 
which  they  serve  to  cnunect  so  firmly  as  to  con- 
stitute the  chief  obstacles  to  the  cure  of  the  de- 
formity. At  the  ankle-joint,  if  we  sppak  of  all  the 
ligaments  collectively,  it  may  be  said  that  an- 
teriorly, .ind  on  the  outer  side  towards  the  front 
part,  the  ligaments  are  extremely  elongated ;  and 
posteriorly  and  hiterallv,  on  both  sides,  extremely 
shortened  or  contracted.  The  internal  lateral,  or 
deltoid  ligament,  is  also  contracted  in  its  iinterior 
portion,  and  powerfully  assists  in  retaining  the 
navicular  bone  in  contact  with  the  inner  mal- 
leolus. 

At  the  tarsal  joints,  it  may  be  said,  generally, 
that  the  ligaments  on  the  dorsal  aspect  are  elon- 
gated, whilst  those  on  the  plantar  aspect  of  the 
foot  are  shortened  to  an  extreme  degree.  The 
plantar  fascia  is  also  very  much  shnrtened,  and  its 
tense  and  contracted  condition  offers  a  formid- 
able obstacle  to  the  restoration  of  the  form  of  the 
foot. 

Muscles. — During  the  persistence  of  club-foot, 
the  inuschs  of  the  leg,  below  knee,  destined  to 
reguhite  the  movements  of  the  loot,  are  almost 
entiiely  thrown  out  of  action,  and,  in  consequence 
of  tiie  inimoieal  le  conditmn  of  the  aidde-jnint, 
very  defective  growth  is  the  result;  probably  also 
some  sliuctural  degeneration  tid<es  place,  but  this 
is  certainly  not  considi'rable,  as  the  njutcles, 
though  small  in  size  in  the  club-footed  leg  of  the 
adult,  acquire,  alter  the  cure  of  the  deformitv  and 
a  lew  months'  exercise,  their  natural  degree  of 
fiimness  and  power  propoitlonate  to  their  bulk. 

'J'endons. — The  observations  previ(msly  made 
in  rel'en  nce  to  the  tendons  in  severe  infantile  cashes 
of  varus,  are,  for  the  most  part,  ap|ilicable  to  this 
deformity  in  the  adult,  especially  as  to  their  de- 
viation in  direction  and  altered  relations  in  adap- 
tation to  the  deformed  position  of  the  foot;  but  in 
the  adult,  all  these  deviations  become  more  con- 
firmed. The  tendons  are  also  lunger  and  more 
slender  than  in  the  healthy  leg,  in  consequence  of 
the  suuill  size  of  the  bellies  of  the  muscles,  and  the 
defective  nutrition  of  these  limbs  generallv. 

Ill  a  severe  case  of  adult  \arus.  the  inif.orior 

tibial  tendon,  as  it  crosses  the  ankle-joint  the 

point  we  select  lor  its  division — is  not  onlv  dis- 
p'aced  very  much  to  the  inner  side,  but  also 
passes  from  the  inner  ni:illeoliis  in  an  oblique 
direction  beliirid  rather  than  in  front  of  this 
process.  And  the  posterior  tibial  tendon  is  lodged 
in  a  groove  on,  rather  than  behind  this  process 
and  then  passes  directly  downwards  from  the  inner 
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malleolus  to  its  first  insertion  into  the  navicular 
l)one  which  it  immediately  reaches,  as  this  bone 
is  displaced  by  the  contraction  of  the  posterior 
tibial  muscle,  so  as  to  be  drawn  directly  under  the 
inner  malleolus,  with  which  it  forms  a  spurious 
articulation. 

Surgically  spealcing,  it  is  important  that  these 
deviations  should  be  borne  in  mind  ;  and  in 
reference  to  the  posterior  tibial  tendon, they  prove 
that  this  tendon  cannot  be  divided,  "  a  little  belovv 
and  anterior  to  the  tip  of  the  internal  malleolus," 
a  situation  in  which  the  operation  is  recommended 
to  be  performed  by  some  surgical  authorities. 

The  tendon  of  the  peroneus  longiis  passes 
directly  downwards,  with  an  inclination  backwards 
across  the  outer  surface  of  the  os  calcis  ;  and  then, 
turning  round  the  inferior  surface  of  this  bone, 
instead  of  entering  the  groove  in  the  cuboid  bone, 
it  passes  transversely  inwards,  across  the  concavity 
of  the  foot  to  its  insertion.  This  is  therefore  a 
shortened  instead  of  an  elongated  tendon,  as 
it  is  generally  described,  and  sometimes  requires 
division. 

Vessels  and  Nerves. — The  vessels  and  nerves 
deviate  in  their  direction  in  adaptation  to  the 
deformed  positon  of  the  foot,  but  retain  pretty 
nearly  their  normal  relations  to  the  tendons,  so 
that  these  deviations  are  unimportant  in  a  practical 
point  of  view.  They  are  diminished  in  size  only 
in  proportion  to  the  generally  defective  state  of 
nutrition  of  the  limb  and  imperfect  growth  of  the 
muscles. 

PATHOLOGY  OF  CONGENITAL  VARUS. 

The  etiology,  or  cause  of  congenital  varus,  is  at 
at  the  present  day  a  question  of  scientific  interest, 
rather  than  of  direct  importance,  since  the  patho- 
logical conditions  existing  at  birth,  and  the  prin- 
ciples of  treatment,  have  been  satisfactorily  de- 
termined, and  the  complete  and  permanent 
curability  of  the  affection  established  beyond  the 
possibility  of  doubt. 

The  theories  of  arrest  of  development  and  mal- 
formation having  been  satisfactorily  disproved  by 
dissection — the  malformation  of  the  astragalus, 
which  is  shown  to  exist  at  the  period  of  birth, 
being  satisfactorily  proved  to  depend  upon  mal- 
position of  the  OS  calcis  and  navicular  bones,  caused 
by  the  muscles  of  the  calf  and  the  anterior  and 
posterior  tibial  muscles,  and  therefore  an  effect 
rather  than  a  producing  cause  of  the  deformity — 
the  difference  of  opinion  at  present  existing  has 
reference  to  the  doctrine  of  spasmodic  muscular 
action  from  cerebro-spinal  irritation,  and  the 
doctrine  of  malposition  of  the  foetus  with  pressure 
in  ulero. 

The  arguments  for  and  against  these  different 
theories  1  have  elsewhere  given  at  length. — Club- 
foot :  its  Causes,  Palhologv,  ("id  Treatment.  By 
W.  Adams.  (London,  1866),  p.  195.  If  diffi- 
culties arise  in  reconcilnig  all  the  facts  with  the 
tlionry  of  spasmodic  origin,  it  will  be  equally  ap- 
parent that  the  arguments  in  support  of  malposition 
and  pressure  are  exceedingly  weak.  On  the  whole, 
I  am  disposed  to  agree  with  the  dynamic  or  spas- 
modic rather  than  the  mechanical  theory  as  applied 
to  talipes  varus.  The  weight  of  evidence  appears 
to  be  in  favour  of  this  opinion. 

Heredilary  Transmission.  —  Congenital  talipes 
varus  is  not  only  very  apt  to  be  repeated  in  the 
same  family — i.e.,  it  is  by  no  means  an  uncommon 
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event  for  the  same  mother  to  have  several  club- 
footed  children — but  also  a  very  marked  tendency 
to  a  reproduction  of  the  deformity  is  sometimes 
witnessed  in  two  or  three  generations,  and  as  a 
rule  we  find  the  kind  of  deformitj',  and  the  limbs 
affected  in  the  children,  to  be  the  same  as  in  the 
parent. 

Numerical  Importance. — In  a  statistical  report 
of  1 0,217  cases  of  deformities  of  all  kinds,  pub- 
lished by  Mr.  Tamplin  in  the  London  Medical 
Gazette' m  1851,  and  treated  at  the  Royal  Ortho- 
paedic Hospital,  1780  cases  of  club-foot,  including 
all  varieties,  both  congenital  and  non- congenital, 
are  recorded.  The  relative  proportions  in  which 
the  different  varieties  of  congenital  club-foot 
existed  were  as  follows  : — 


Congenital  talipes  varus  688 

„       talipes  varus  of  one  foot,  and 
valgus  of  the  other  in  the  same  patient  15 

Congenital  talipes  valgus  42 

„        talipes  calcaneus  ...,19 

Total  of  congenital  forms  764 


The  688  cases  of  congenital  talipes  varus  were 
thus  distributed : — 

Affecting  the  right  foot,  only  .  .  .  1 82 
„  left  „  „  .  .  .  .  138 
both  feet  .    .    .    .    .    .  .363 
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The  five  other  cases  were  of  a  compound  nature  ; 
in  two  of  them  both  knees  being  also  contracted, 
in  one  the  wrists  and  fingers  ;  one  accompanied 
with  talipes  calcaneus  of  the  opposite  extremity, 
and  one  with  malformation  of  the  toes.  It  may 
also  be  mentioned  that  in  two  of  the  above  cases 
there  was  spina  bifida  coexisting. 

Complications  of  Talipes  raci/s.— Congenital 
varus  is  sometimes  found  to  coexist  with  other  con- 
tractions and  deformities  of  the  limbs,  and  also 
with  some  malformations  generally  affecting  the 
nervous  centres — the  brain  and  spinal  cord.  The 
following  are  the  complications  most  frequently 
met  with  : — 

Weakness  of  Knee-joints. — It  is  by  no  means  un- 
common to  find  a  very  lax  condition  of  all  the 
ligaments  of  the  knee-joints,  the  effect  of  which  is 
apparently  to  increase  the  severity  of  the  deformity, 
and  to  perpetuate  a  turning-in  of  the  foot  in  the 
act  of  walking,  after  the  deformity  of  the  foot  has 
been  cured.  This  defect  can  only  be  controlled 
by  steel  supports  carried  up  to  the  waist,  and 
connected  with  a  pelvic  belt,  which  the  child  may 
be  obliged  to  wear  for  several  years. 

Slif  Knees. — We  occasionally  see  cases  of  club- 
foot associated  with  a  rigid  extension  of  the  knee- 
joints.  The  child  is  born  with  the  legs  extended 
upon  the  thighs,  and  the  thighs  flexed  upon  the 
body;  and  generally,  if  not  invariably,  these 
cases  are  breech-presentations.  Talipes  calcaneus 
is  more  connnon  in  these  cases  than  varus.  Ihe 
te  rudimen'arj',  and  traceable  with 


placed,  probably  lying  on  the  outer  condyle,  and 
vei'v  small. 


■  Deficiency  in  the  hnglh  of  the  lea  is  met  with  as  a 
rare  complication  of  varus,  and  is  then  usually 
associated  with  some  malformation  of  tlie  foot;  and 
in  some  instances  the  lower  end  of  the  fibula 
appears  to  be  deficient,  or  fused  with  the  tibia, 
which  is  generally  bent  at  an  angle  forwards  in 
the  lower  third. 

Spina  bifida,  an  i  Malformation  of  the  Brain  and 
Spinal  Cord. — huinenccplialous  foetuses,  and  also  in 
spina  bifida  occurrinjf  in  tiie  lumbar  region,  varus 
is  of  frequent  occurrence,  as  well  as  other  defor- 
mities affecting  the  upper  and  lower  extremities. 
M.  Gue'rin,  who  has  carefully  studied  these 
cases,  adduces  them  in  favour  of  the  dynamic 
theory  of  the  production  of  varus. 

TREATMENT  OF  CONGENITAL  TALIPE.S  VARUS. 

The  great  objects  of  treatment  of  congenital 
club-foot,  as  well  as  of  all  other  deformities  of  the 
limbs,  are — 

1st,  the  restoration  of  form  ;  and 

2nd,  the  restoration  of  function. 

The  means  we  have  at  our  disposal  for  accom- 
plishing these  objects  may  be  arranged  in  three 
classes — viz.,  the  mechanical,  the  ph>/siological  [\n- 
cluding  chiefly  gymnastics,  shampooing,  and  gal- 
vanism), and  the  operative. 

Before  the  discover)'  of  subcutaneous  tenotomy 
(1831 )  brought  the  treatment  of  deformities  im- 
mediately under  the  care  of  the  surgeon,  the 
method  of  treatment  generally  adopted,  consisted 
of  a  combinat'on  of  the  mechanical  and  physiological 
means;  and  these  were  sufficient  for  the  cure  of  the 
slighter  forms  of  varus,  but  completely  failed  in 
the  more  severe  and  rigid  cases,  even  when  the 
treatment  was  continued  for  several  years.  In 
some  cases,  even  when  severe,  the  inversion  of 
the  foot  was  by  such  means  more  or  less  com- 
pletely corrected,  but  the  elevation  of  the  heel  was 
seldom  if  ever  overcome;  so  that  the  cases  remained 
as  examples  of  talipes  equinus  or  equino-varus, 
and  either  continued  in  this  condition,  or  relapsed  to 
the  original  deformit3% 

The  scientific  treatment  of  talipes  varus,  when 
severe,  can  onh'  be  accomplished  by  a  judicious 
combination  of  the  mechanical,  physiological,  and 
operative  means;  and  many  of  the  failures  fre- 
quently witnessed,  even  in  the  practice  of  those 
who  have  devoted  much  attention  to  the  subject, 
are  due  to  the  want  of  this  combination  of  princi- 
ples, too  frequently  considered  as  antagonistic  to 
each  other,  but  which  modern  science  teaches  us 
are  only  valuable  in  so  far  as  their  mutual  de- 
pendence may  be  recognised  by  the  surgeon.  In 
the  orthopa;ilic  practice  of  the  present  day  in 
England,  the  operative  and  mechanical  means  are 
too  generally  combined,  to  the  exclusion  of  the 
physiological,  in  the  treatment  of  club-foot  and 
other  deforinities  of  the  limbs  ;  and  the  meclia- 
nical  means  alone  too  much  relied  upon,  to  the 
neglect  of  the  physiological  means,  in  the  treat- 
ment of  spinal  deformities. 

If  the  operative  and  mechanical  means  in 
combination  are  admitted  to  be  inadequate  to  the 
cure  of  club-foot,  without  the  aid  of  the  physio- 
logical means,  so  also  is  it  equally  true  that  the 
0|ierative  treatment  (i.  e.  tenotomy),  without  the 
assistance  of  the  mechanical  means,  is  the  most 
mischievous  and  unscientific  that  can  be  adopted. 
There  is  no  greater  error  than  to  suppose  that 
club-foot  is  curable  by  tenotomy  alone.  Although 
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in  the  slight  congenital,  and  many  of  the  non" 
congenital  cases,  the  foot  can  be  iinmediately  re" 
stored  to  its  normal  position,  after  division  of  the 
tendons — by  so  doing  great  danger  ia  incurred  of 
non-union,  or  very  feeble  union,  of  the  tendo- Achillis 
in  the  non-congenit;il  cases,  especially  when  of 
paralytic  origin;  and  of  complete  non-reunion  of 
the  posterior  tibial  tendon  in  the  congenital  cases, 
80  that  the  condition  of  the  patient  may  be  ren- 
dered much  worse  than  if  the  deformity  had  never 
been  submitted  to  treatment. 

Assuming,  then,  as  proved  that  operative 
treatment  is  indispensable  in  all  but  the  slight- 
est forms  of  congenital  club-foot,  the  question 
arises — 

At  iviiat  age  should  Tenotomy  he  performed  ? — ■ 
Very  different  opinions  are  still  entertained  on 
this  point,  but  it  is  generall)'  recommended  that 
the  operation  be  deferred  till  about  the  walking 
period — viz.,  the  tenth  or  twelfth  month,  and 
sometimes  later.  Probably  this  has  been  in- 
fluenced by  the  opinion  given  by  Dr.  Little,  that 
"  the  most  favourable  period  for  the  division  of 
tendons,  in  infivntile  cases  of  talipes,  is  a  few 
months  before  the  time  when  the  child  mav  be 
expected  to  make  the  first  attempts  to  walk — 
about  the  age  of  six  or  eight  months,  until  which 
time,  in  cases  of  talipes  varus,  mechanical  apparatus 
should  be  used  to  turn  the  toes  outwardly, 
reducing  the  deformity  to  the  condition  of  talipea 
equinus."  {Op.  ciL,  p.  284.) 

The  late  Professor  Lizars,  of  Edinburgh,  at- 
tached the  greatest  importance  to  the  assistance 
to  be  derived  from  "  the  due  exercise  of  the 
muscles,  ligaments,  and  articulations  of  the  foot  " 
in  walking  ;  and  on  this  account,  as  well  as  from 
the  liability  of  the  apparatus  to  fret  the  skin  in 
infancy,  postponed  the  operation  to  a  much  later 
period  than  Dr.  Little.  He  observes  : — "  Two  or 
three  years  of  age  is  the  earliest  time  at  which 
division  should  be  attempted.  I  prefer  three 
years."  Practical  Observations  on  ihs  Treatment 
of  Clubfoot,  third  edit.,  page  9.  (Edinburgh, 
1855). 

But  to  me  it  appe  irs  that  the  age  at  which  the 
operation  should  be  performed  is  to  be  determined 
by  the  anatomical  and  physiological  conditions  of 
the  structures  involved  in  the  deformity.  There 
can  be  no  doubt  that  the  malformed  condition  of 
the  astragalus  at  birth  is  determined  by  the  mal- 
position of  the  OS  calcis  and  the  navicular  bone 
and  that  its  altered  form  is  in  evident  adaptation 
to  the  altered  position  of  these  bones. 

The  effect  of  allowing  the  deformity  to  remain 
during  the  period  of  active  growth  anil  ossification 
of  the  bones,  is  not  only  to  induce  the  persistence 
of  these  abnormal  conditions,  but  a  positive 
increase  both  in  the  deviations  of  the  bones  and 
the  adapted  shortening  of  the  ligaments.  Arrest 
of  development  of  the  muscles  of  the  leg  ia  a 
constant  and  most  important  eil'ect  of  the  persis- 
tence of  the  deformity,  and  one  from  which  the 
individiuil  never  recovers.  The  longer  the  defor- 
mity remains  uncured,  the  less  will  be  the  ul- 
timate size  of  the  nuiacles  of  the  leg. 

To  avoid  these  grave  evils,  the  only  course  ia  to 
cure  the  deformity  at  as  early  a  period  as  may 
be  consistent  with  the  general  health  and  strength 
of  the  child.  The  opeiation  may  be  performed 
between  the  first  and  second  month.  Delay 
beyond  the  second  month  is  uimeceasary,  and 
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certainly  acts  prejudicially  upon  the  ultimate  re- 
sult of  the  case.  It  is,  moreover,  a  great  advan- 
tiige  to  pet  the  treatiiient  oF  the  cluh-rnot  ovei- 
before  the  toiniiieiiceraent  of  dentition,  during 
which  process  childien  are  generally  fretful,  and 
l)econ\e  liable  to  so  much  illness,  that  interruptions, 
from  this  cause  may  be  feared. 

Ojieniliims  requireil. — In  the  great  majority  of 
cases  of  talipes  varus,  it  is  necessary  to  divide  the 
tendons  of  tlie  tibialis  amicus,  tibialis  posticus,  and 
flexiir  longus  digitoinni  muscles,  and  also  the 
tendo-Acliillis.  The  plantar  fascia  also  fre- 
quently requires  division  in  infantile  cases,  and 
constantly  in  adult  ca-es. 

Ol  der  ill  xchich  the  Tend 07is  should  he  divided. — 
In  all  severe  cases  of  varus,  it  is  absolutely  essen- 
tial to  divide  the  operative  treatment  into  two 
stages;  the  second  operation  being  performed  after 
an  inierval  of  a  few  weeks  or  months,  according 
to  the  age  of  the  patient,  and  the  severity  of  the 
case.  The  great  practical  pi)i"t  is  to  overcome  the 
inversion  of  the  anterior  portion  of  the  foot;  or,  in 
other  words,  to  convert  the  varus  into  equinus, 
and  thus  reduce  acnnipound  to  a  single  deformity, 
before  dividing  the  tendo-Achillis.  With  thi> 
view  the  tendons  of  the  tibialis  anticus,  tibialis 
posticus,  and  flexor  longus  digitorum  should  be 
divided  at  the  first  operation,  and  the  foot  subse- 
quently everted  by  mechanical  means.  There  is 
no  greater  error  in  the  treatment  of  severe  varus 
than  to  divide  the  tendo-Achillis  at  the  first 
operation,  either  by  itself,  as  is  frequently  done, 
or  conjointly  with  the  division  of  the  other  tendons. 
It  is  now  an  established  rule  in  orthopaedic 
practice  that  the  tendo-Achillis  is  the  last  tendon  to 
be  divided,  and  that  its  division  should  be  delayed 
till  the  equinus  alone  remains  to  be  cured — i.  e.,  in 
the  second  stage  of  the  operative  treatment.  The 
plantar  fascia  may  be  divided  at  the  second  operation, 
in  cases  of  moderate  severity;  but  in  more  severe 
cases  its  division  should  be  made  a  separate  stage 
in  the  treatment,  after  the  division  of  the  anterior 
and  posterior  tibial  tendons,  and  before  the  section 
of  the  tendo-Acliiliis,  the  contracted  condition  ol 
which  may  be  rendered  serviceable  by  fixing  the 
03  calcis  during  the  process  of  unfolding  the 
longitudinal  arch  of  the  foot  by  mechanical 
means. 

Mode  of  peifnrmivg  the  Operations. — It  is  the 
established  practice  at  the  Orthopaedic  Hospital  to 
divide  all  tendons  from  below  upwards  towards 
the  skin.  The  knife  is  introduced  obliquely 
downwards,  with  the  flat  surface  parallel  witli  the 
tendon  to  be  divided.  The  point  is  then  carried 
behind  the  tendon,  as  close  to  it  as  possible,  and 
the  handle  of  the  knife  depressed  ;  the  cutting 
edge  is  now  turned  against  the  tendon,  which,  in 
infants,  yields  before  a  little  direct  pressure,  the 
tendon  being  simultaneously  made  tense  by  an 
assistant  who  has  charge  of  the  foot.  After 
div-sioii  of  the  tendon  the  foot  should  be  instantlv 
restored  to  its  deformed  position,  so  as  to  approxi- 
mate the  divided  extremities  of  the  tendon,  and 
the  wound  covered  by  a  compress  and  adhesive 
plaister.  The  foot  should  then  be  bandaged,  and 
a  suftly-padded  splint  applied,  so  as  to  retain  it  in 
the  deloruied  position;  and  thus  it  must  remain 
for  three  or  four  days,  when  tlie  extending  pro- 
cess should  be  conuncnced  by  the  special  ap- 
paratus employed. 

For  the  division  of  the  posterior  tibial  tendon, 


two  knives  are  necessary — viz.,  a  narrow  scalpel- 
pointed  tenotome,  and  a  bliint-pointed  tenotome. 
The  scalpel  should  be  thrust  straight  down  to  the 
tendon,  a  little  above  the  inner  malleolus,  and  the 
sheath  of  the  tendon  opened;  then  the  bluiit- 
pointed  knife  should  be  introduced  in  the  same 
track,  and  passed  behind  the  posterior  tiliial 
tendon,  towards  which  the  cutting  edge  may  then 
be  turned,  and  by  a  very  gentle  movenient  the 
tendon  will  be  divided.  If  the  point  of  the  knife 
is  moved  about  too  freely,  or  thrust  too  deeply, 
there  will  be  a  fear  of  dividing  the  posterior  tibial 
artery. 


THE  MECHANICAL  TREATMENT    OF  INFANTILE 
VARUS. 

In  slight  cases,  in  which  all  the  tendons  requiring 
division  are  divided  at  one'  operation,  the  S  arpa's 
shoe,  or  anj'  other  apparatus  preferred  by  the 
surgeon,  may  be  applied  on  the  third  day,  and 
extension  commenced,  the  foot  being  gradually 
brought  into  its  natural  position  in  about  three 
weeks;  but  in  the  more  severe  cases,  in  which 
the  operative  treatment  is  divided  into  two  stages, 
different  mechanical  means  must  be  employed  in 
each  stage.  For  the  purpose  of  everting  the  foot, 
and  bringing  it  into  the  condition  of  talipes  equinus, 
nothing  answers  better  than  a  simple  straight  splint, 
softly  padded  and  applied  along  the  outer  side  of 
the  leg,  below  the  knee.  To  this  splint  the  foot 
should  be  gradually  drawn  by  a  bandage,  till  it  is 
brought  to  a  straight  line  with  the  leg,  and  a  com- 
plete equinus  produced. 

When  the  eversion  of  the  foot  is  complete,  and 
the  second  stage  of  treatment  commenced  by  the 
divisi(m  of  the  tendo-Achillis,  then  tie  object  of  me- 
chanical treatment  will  be  to  flex  the  foot  at  the 
ankle-joint,  and  in  so  doing  to  gain  the  required 
amount  of  elongation  of  the  tendo-Achillis.This  must 
be  accomplished  gradually,  but  in  about  a  fortnight 
the  foot  may  be  bronglil  into  its  natural  position, 
and  the  required  elongatitm  of  the  tendo-Achillis 
obtained.    This  time  applies  only  to  cases  of  varus 
in  healthy  infants,  wliere  the  repaiative  process 
proceeds  tjuickly;  in  feeble  chddren  three  weeks 
may  be  taken,  and  in  the  non-congenital  cases  of 
club-foot  associated  with  paralysis,  at  least  a  mouth 
shcnild  be  allowed. 

The  apparatus  best  adapted  for  this  second 
stage  of  treatment,  i.  e.,  after  division  of  the 
tendo-Achillis,  is  the  Scarpa's  shoe,  or  the  app.i- 
ratus  known  as  a  varus-splint,  which  combines 
the  advantages  of  the  Scarpa's  shoe  with  those 
of  the  outside  splint  continued  to  the  thigh,  and 
controls  the  tendency  to  inversion  of  the  foot, 
frequently  present  after  the  division  of  the  con- 
tracted tendons,  and  even  after  the  case  is  con- 
sidered to  be  cured.  The  varus  splint  is  deiidedly 
the  best  apparatus.  After  the  foot  has  been 
brought  into  its  imtuial  position,  this  splint  must 
still  be  constantly  worn  for  at  least  a  fortnight,  ' 
whilst  the  new  tcndonous  structure  is  acquiring 
more  perfectly  its  true  fibrous  character,  and 
during  this  time  passive  motion  ni&y  be  allowed 
for  a  quarter  of  an  hour  twice  a  day. 

About  the  end  of  the  fourth  or  fifth  week,  it 
the  tendo-Achillis  should  appear  to  be  .^Kiig,  the 
varns-splint  should  be  worn  only  "'M'":  ""^ 
the  daytime  the  child  may  wear  an  ordinary  kid 
boot  with  a  steel  spring  attadred  to  the  outer  side 
to  keep  the  foot  everted.    This  spring  should  have 


a  free-joint  corresponding  to  the  ankle-joint,  and 
not  11  stop-joint,  as  generally  recommended,  as  more 
g.iod  rt-ill  he  derived  from  the  frequent  and 
roLjular  employment  of  passive  motion  than  from 
any  mechanical  aid. 

illE  MECHANICAL  TREATMENT  OP  CONGENITAL 
VARLS,  AFTKIl   THE   PEKIOD  OF  WALKING, 
AND  IN  THE  AUULT. 

It  has  been  already  explained  that  the  severity 
of  talipes  varus  becomes  much  increased  after  the 
period  of  walkmg,  not  onlv  in  consequence  of  the 
adapted  growth  of  the  ligaments,  and  the  per- 
sistence of  the  deviations  in  the  bones,  but  by  the 
influence  of  the  superincumbent  weight  which,  In 
the  act  of  progression,  is  transmitted  to  the  ground — 
at  first  through  the  outer  border  of  the  foot,  and 
subsequently  through  the  exposed  anterior  articular 
surface  of  the  os  calcis;  the  exposed  portion  of  the 
head  of  the  astragalus;  the  cuboid  and  the  two 
outer  metUarsal  bones. 

A  stiaight  wooden  splint,  softly  padded,  and 
applied  along  the  outer  side  of  the  leg,  may  be 
used  duriin;  the  first  stage  of  the  treatment,  the 
object  of  which  is  to  evert  the  foot,  and  reduce  the 
deformity  from  varus  to  equinus. 

The  Scarpa's  shoe  is  the  apparatus  generally 
employed  during  the  second  stage  of  treatment — 
i.e.,  alter  division  of  the  tendo- Achillis  when  the 
object  is  to  flex  the  foot;  but  some  special  contriv- 
ance, such  as  that  known  as  a  screw-pad^  must  be 
used  for  "  unfolding  the  transverse  arch  of  the 
foot,"  as  we  generally  express  the  movement  re- 
quired to  restore  the  cuboid  bone  and  the  two 
outer  metatarsal  bones  to  their  normal  position. 
For  several  adult  cases,  however,  the  writer  pre- 
fers an  apparatus  of  his  own  construction,  which  he 
has  d  'scribed  and  figured  in  his  work  on  Club  foot 
(p.  261 ),  and  this  may  he  employed  both  in  the  first 
and  second  stages  of  the  treatment. 

APTER-TREAT.MENT. 

Bvthis  is  meant  the  treatment  necessary,  in  in- 
fantile as  well  as  adult  cases,  after  the  complete 
removal  of  the  deformity,  to  retain  the  foot  in  its 
natural  position,  and  to  improve  its  pliysi(dogical 
condition,  with  resurct  to  the  joints,  muscular 
action,  &c.,  so  as  to  prevent  relapse,  and  render 
the  cure  complete  and  permanent.  The  after- 
treatment,  therefore,  is  both  mechanical  and 
phijsioluiiiad:  the  first  consisting  in  the  employ- 
ment of  some  mechanical  support  to  retain  the  foot 
in  its  normal  position — a  retentive  apparatus  ;  and 
the  second  in  the  use  of  active  and  passive  exer- 
cises, shampooing,  &c. 

In  some  slight  infantile  cases,  where  the  muscles 
are  strong,  and  the  ligan;ent3  have  not  bi'conie 
adapted  in  thitir  growth  to  the  deformed  position  of 
the  foot,  no  retentive  apparatus  may  be  required  to 
keep  ihe  foot  in  its  new  position;  hut,  in  all  the 
more  severe  casi'S,  the  deformity  will  certainly  re- 
turn unless  the  foot  be  retained  in  its  normal 
posi'.ioii  by  mechanical  means  for  a  sufficient  length 
of  time,  and  appropriate  measures  be  adopted  to 
promote  its  physiological  improvement. 

It  is  always  necessary  to  employ  a  retentive 
apparatus,  con.tisling  of  a  light  steel  support  at- 
tached to  the  foot  below,  and  passing  upwards  to 
the  calf  of  the  leg,  round  which  a  circular  band, 
made  partly  of  steel  and  partly  of  leather,  passes. 
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In  this  steel  support  there  should  be  a  free-joint 
corresponding  to  the  ankle-joint. 

When  a  dec  ded  tendency  to  inversion  of  the 
foot  and  h  g  exists  dm-ing  walking,  this  can  only 
be  eflectually  contndled  Irom  the  hip-joiiu,  and, 
for  this  purpose,  a  steel  support  must  be  carried 
up  to  the  waist,  and  connected  with  a  pelvic  belt, 
a  free-joint  being  [jlaced  oppnsite  the  knee.  In 
children  this  apparatus  may  have  to  be  worn  from 
two  to  four  years.  In  children  ai)Ove  the  age  of 
six  or  seven  years,  much  may  be  done  by  drilling; 
and  as  the  tendency  to  inversion  is  geiu'rally 
within  the  power  of  voluntary  control,  the  retentive 
apparatus  above  described  is  seldom  required.  In 
youth  and  in  the  adult  it  is  never  necessary. 

Tlie  physiol oyical  ineaiis  consist  of  active  and 
passive  exercises,  with  rubbing  and  shampooing. 
In  infantile  caves  passive  exercises,  i.  e.  "  working 
the  foot"  in  thedirectiim  of  flexion  and  extension, 
should  be  conducted  by  the  nurse  for  a  quarter  of 
an  hour  twice  a  day  at  least.  In  older  children 
this  is  assisted  by  the  exercise  of  walking,  but  the 
passive  exercise  must  not  be  neglected,  because,  if 
any  stiffness  at  the  ankle-joint  remains,  children 
run  about  without  flexing  the  ankle-joint,  and 
then  relapse  of  the  deformity  is  certain.  In  adults 
active  and  passive  motion  must  be  persevered  in 
with  the  utmost  attention  and  regularity. 

NON-CONGENITAL  TALIPES  VARUS, 

Talipes  varus  is  sometimes  met  with  as  a  non- 
congenital  deformity,  generally  resulting  from  in- 
fantile paralysis  during  teething,  but  sometimes 
produced  by  other  causes.  Although  the  cause 
upon  which  this  deformity  depends  dates,  gene- 
rally, from  infanc}',  yet,  as  the  distortion  of  the 
foot  is  slowly  produced,  we  seldom  see  these 
cases  in  childhood,  Imt  generally  in  youth  or  in 
the  adult.  The  coexisting  paralytic  condition  of 
the  limb  is  considered  to  be  the  more  in.portant 
atfection,  and  the  surgeon  is  frequently  not  con- 
sulted till  such  inconveniences  have  arisen  as  to 
render  walking  very  painful,  if  not  impracticable^ 
either  from  ulcerations  on  the  foot,  to  which  these 
paralytic  extremities  are  especially  liable,  or  from 
increase  of  the  distortion,  so  that  the  boots  and 
supports  generally  used  can  no  longer  be  worn. 

EXTERNAL  CHARACTERS. 

The  external  characters  of  non-congenital  varus 
resemhle,  or  rather  approach  in  resemblance  to, 
those  of  the  ordinary  congenital  form  of  varus,  but 
they  are  never  so  distinctly  marked,  for  two  reasons  : 

1st.  Not  being  congenital,  there  is  an  absence  of 
the  charieteristic  deformity  of  the  bones,  more 
particularly  of  the  astragalus,  wiiicli  exists  even  at 
birth  in  the  congenital  form. 

2iid.  Being  nearly  always  of  paralytic  origin, 
the  foot  is  pushed  or  forced  into  its  derornied  posi- 
tion by  the  superincumbent  weight  of  the  body  in 
walking,  rather  than  drawn  into  it  by  the  active 
tonic  contraction  of  the  luusclea,  and  its  retention 
in  this  position  is  the  result  only  of  a  slow  adapta- 
tion of  the  ligaments  and  muscles. 

The  foot,  tlierel'ore,  although  it  may  assume  the 
inverted  position  sufliclently  for  its  classification 
with  varus  as  a  variety,  presents  a  generally 
rounded  and  smooth  external  surface,  without  any 
of  the  marked  irregularities  on  the  dorsal  aspect, 
and  without  the  longitudinal  and  transverse  de- 
pressions on  the  plantar  aspect  described  as  charac- 
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teristio  of  tlie  congenital  form  in  the  adult;  and, 


Avith  this  absence  of  the  external  markings,  tliere 
is  also  an  absence  of  the  rigidity  of  the  foot  con- 
stantly present  in  the  adult  congenital  cases. 

These  peculiarities,  together  with  the  paralytic 
and  extremely  wasted  condition  of  the  limb  usually 
coexisting  with  this  deformity,  are  sufficient  to 
enable  the  surgeon  to  diagnose  the  non-congenital 
from  the  congenital  cases  of  varus. 

MORBID  ANATOMY. 

In  non-congenital  varus  of  paralytic  origin — its 
ordinary  cause — the  bones,  ligaments,  muscles, 
tendons,  nerves,  vessels,  and  skin  undergo  all  the 
changes  of  defective  growth,  atropiij',  and  degenera- 
tion known  to  occur  in  paralytic  limbs,  and  gra- 
dually become  adapted  to  the  deformed  foot. 

Bones  and  Ligabients. — The  deviations  in 
the  form  and  direction  of  the  bones,  articular  sur- 
faces, and  ligaments,  in  non  congenital  varus,  par- 
take of  the  same  general  characters  already 
desciibed  as  existing  in  the  congenital  form;  but 
are  all  much  less  in  degree,  obviously  for  the  reason 
that  the  development  of  these  structures  has  pro- 
ceeded without  interruption  up  to  the  peiiod  of  the 
commencement  of  the  deformity,  i.  e.  early  child- 
hood. Hence  we  find  that,  in  the  non-congenital 
form,  the  astragalus  never  presents  the  peculiar 
malformation  which  it  certainly  exhibits  in  cim- 
genital  varus,  and  the  adapted  shortening  of  the 
ligaments  is  always  materially  less.  This  at  once 
explains  why  the  deformity  in  adult  cases  of  non- 
congenital  varus  can  be  removed  in  two  or  three 
months,  wliile  in  congenital  cases  more  than  a  year 
is  frequently  required  to  produce  the  same  result. 

Muscles. — When  the  deformity  of  the  foot  is 
associated  with  paralysis  of  the  limb,  fatty  de- 
generation of  the  muscular  structure  commences 
as  an  early  change,  and  rapidly  advances  to  an 
extreme  degree  ;  but  as  all  the  muscles  of  ttie  leg 
are  not  equally  paralysed,  so  the  degeneration 
proceeds  unequally.  Generally,  the  tibialis  anticus, 
"and  sometimes  the  tibialis  posticus,  will  be  found 
to  be  in  a  comparatively  healthy  condition.  When 
the  deformity  is  not  associated  with  paralysis  the 
muscles  are  generally  healthy  in  structure. 

PATHOLOGY. 

a.  Etiology  and  mode  of  production. — Non- 
congenital  varus  is  generally  the  result  of  infimtile 
paralysis,  occurring  during  dentition  or  some  of  the 
febrile  disorders  of  childhood.  In  some  cases, 
only  some  of  the  muscles  of  the  leg  are  paralysed, 
generally  the  peronei,  extensor  longus,  and  some- 
times the  extensor  pollicis;  the  deformity  then 
takes  place  more  rapidly,  in  consequence  of  the 
unbalanced  action  of  the  tibialis  anticus  and  posti- 
cus muscles  assisting  in  the  inversion  of  the  foot 
during  progression. 

Non-congenital  varus  is  also  said  to  arise  from 
spasmodic  affections,  but,  as  a  permanent  condition, 
this  has  not  fallen  under  my  observation,  though, 
as  a  temporary  condition,  the  foot  is  sometimes 
drawn  into  the  position  of  this  deformity  in  cases 
of  hysteria,  strychnine-poisoning,  &c. 

b.  NumcricuL  inipm-tance. — Amongst  the  non- 
congenital  deformities,  complete  inversion  of  the 
foot  is  the  least  Irequent,  occurring  only  in  the 
pni[)nrtion  of  sixty  in  a  thousand  cases,  and  in 
nearly  half  the  cases  only  one  loot  is  affected. 


PROGNOSIS. 


From  the  pathological  history  of  this  deformity, 
and  especially  from  the  fact  that  it  is  generally 
the  result  of  a  paralytic  affection,  and  seldom  comes 
under  the  notice  of  the  surgeon  till  the  adult  period 
of  life,  the  prognotij,  with  respect  to  the  power 
and  general  usefulness  of  the  foot  after  the  removal 
of  the  deformity,  must  be  as  unfavourable  in  this 
non-congenital  form  of  varus,  as  it  is  favourable  in 
the  congenital  form.  The  deformity  itself  can  be 
verj'  easily  cured,  and  doubtless  this  is,  in  most 
cases,  worth  doing;  but  sometimes  the  ultimate 
advantages  of  curing  the  deformity  by  orthopcedic 
treatment  will  have  to  be  balanced  against  those 
of  amputation  and  the  substitution  of  an  artificial 
leg. 

TREATMENT. 

If,  after  considering  all  the  circumstances  of  the 
case,  it  be  determined  to  cure  the  deformity,  as  a 
means  of  improving  the  condition  of  the  patient,  the 
case  must  be  treated  npon  the  same  general  prin- 
ciples as  the  congenital  form,  but  in  many  cases  it 
is  unnecessary  to  divide  the  posterior  tibial  tendon. 
It  is  always  advisable  to  divide  the  treatment  into 
two  stages:  the  object  of  the  first  stage  being  to 
reduce  the  deformity  to  simple  equinus,  and  of  the 
second  to  flex  the  foot  and  bring  it  into  the  position 
of  a  right- angle  with  the  leg. 

During  the  first  stage  of  treatment,  the  straijjht 
splint  applied  along  the  outer  side  of  the  leg  is  the 
best  form  of  apparatus,  and,  in  the  second  stage, 
after  division  of  the  tendo-Achillis,  the  Scarpa's 
shoe  will  be  found  the  most  useful.  The  mecha- 
nical treatment  throughout  must  be  conducted 
with  extreme  caution,  in  order  to  avoid  sloughs 
from  pressure,  which  readily  take  place  in  these 
cases  in  consequence  of  the  paralytic  condition  of 
the  limb,  and  when  they  occur  are  extremely 
difficult  to  heal. 

After-treatment. — In  consequence  of  the 
paralytic  condition  of  the  limb,  it  will  be  necessary 
for  the  patient  to  wear  some  form  of  retentive 
apparatus,  probably  for  the  rest  of  life.  The  pre- 
cise form  of  mechanical  support  must  depend  very 
much  upon  the  extent  of  the  paralysis,  and  espe- 
cially whether  extension  of  the  leg  from  the  knee- 
joint  has  been  lost  by  paralysis  of  the  rectus 
muscle;  if  so,  then  a  steel  support  must  be  carried 
from  the  foot  up  to  the  hip-joint,  and  connected 
with  a  steel  belt  round  the  pelvis,  motion  being 
allowed  only  at  the  hip-joint  during  walking;  but 
the  patient  may  have  the  power  of  bending  the 
knee  whilst  sitting  by  means  of  a  spring-joint  at 
the  knee.  If  the  rectus  muscle  is  not  paralysed, 
the  steel  support  need  not  extend  beyond  the  calf 
of  the  leg. 

CONGENITAL  TALIPES  VALGUS. 

Talipes  valgus,  or  (as  it  is  generally  termed) 
flatfoot,  occurs  rarely  as  a  congenital,  but  very 
frequently  as  a  non-congenital  affection;  and,  as 
there  are  some  important  differences  both  in  patho- 
logy and  treatment  in  these  two  forms,  it  wiU  be 
des'irable  to  consider  them  separately.  First, 
then,  with  regard  to  the  congeniUil  form  of  valgus. 

EXTERNAL  CHARACTERS. 

In  a  case  of  congenital  talipes  valgus  in  an 
infant,  the  foot  is  always  more  or  less  everted,  and 
the  longitudinal  and  transverse  arches  flaltenedi 


The  inner  margin  of  the  foot  is  depressed  and  the 
outer  margin  raised,  evidently  by  tlie  contraction 
(if  the  peroiiei  and  extensor-communis  muscles, 
the  tendons  of  which  are  felt  to  he  tense  and  pro- 
minent. In  some  cases  the  heel  is  raised,  or  the 
03  calcis  rigidly  fixed  in  a  right-angled  position 
with  respect  to  the  axis  of  the  Ifg,  so  that  the 
mution  of  the  ankle-joint  is  very  limited;  or  the 
heel  may  be  depressed,  and  therefore  the  external 
characters  are  modified  by  the  condition  of  the 
tendo-Achillis. 

In  cases  of  congenital  valgus  accompanied  with 
contraction  of  the  tendo-Acliillis,  the  arch  of  the 
foot  is  really  reversed  by  the  anterior  portion  of 
the  foot  being  bent  upwards  from  the  transverse  tar- 
sal joint,  at  the  same  time  that  the  tuberosity  of  the 
OS  calcis  is  elevated,  and  this  bone  lield  in  a  very 
oblique  position  by  the  contraction  of  the  muscles 
of  the  calf,  so  that  the  entire  foot  has  a  boat-shaped 
appearance.  This  complication  necessitates  the 
division  of  the  tendo-Achillis,  and  renders  the 
treatment  more  difficult. 

An  elongated  condition  of  the  tendo-Achillis 
does  not  exist  so  frequently  as  is  supposed,  and 
the  appearance  of  depression  of  the  heel  is  often 
deceptive;  but  when  it  does  exist,  such  cases  may 
be  grouped  with  the  deformity  described  as  talipes 
calcaneus  or  calcaneo-valgus.  This  complication, 
however,  is  of  little  importance,  and  does  not  at 
all  interfere  with,  but  rather  facilitates,  the  cure  of 
the  case. 

MORBID  ANATOMY  OF  CONGENITAL  V.4I,GUS. 

In  the  dissection  of  a  confirmed  and  tolerably 
severe  case,  the  following  deviations  afi'ecting  the 
bones  and  soft  tissues  will  be  found  : — 

Bones. — Speaking  generally,  much  less  defor- 
mity and  displacement  of  the  bones  exist  iii  con- 
genital valgus  than  have  been  described  in  con- 
genital varus. 

Os  calcis. — The  tuberosity  of  the  os  calcis  is 
elevated  to  a  variable  extent  ;  the  deviation  of 
this  bone  is  frequently  slight,  but  in  a  severe  case 
it  has  been  found  to  be  nearly  as  much  ele- 
vated as  in  a  severe  case  of  congenital  varus — a 
fact  which  argues  strongly  against  the  theory  of 
this  deformity  being  produced  by  any  pressure 
resulting  from  position  in  iclero,  the  f  ivourite  cause 
of  this,  and  other  congenital  deformities  adopted 
by  several  orthopaedic  authorities. 

T/w  as/rar/a/us  is  tilted  forwards  and  downwards, 
with  a  degree  of  obliquity  proportionate  to  the 
elevation  of  the  tuberosity  of  the  os  calcis,  when 
this  condition  exists.  There  is  no  very  material 
alteration  in  the  form  of  the  head  and  neck  of  the 
astragalus  at  the  period  of  birth,  as  in  talipes 
varus;  but  in  one  very  severe  case,  I  have  seen  the 
articular  surface  of  the  head  of  the  astragalus  a 
little  altered  in  shape,  in  adaptation  to  the  altered 
position  of  the  navicular  bone. 

T/i«  7iai;icidar  hone  undergoes  a  movement  of 
transverse  rotation;  its  inner  extremity  being 
depressed  so  as  to  leave  exposed  a  portion  of  the 
glo!)iilar  head  of  the  astragalus,  and  its  outer  ex- 
tremity being  somewhat  raised. 

The  c7il)oiil  hone,  like  the  navicular,  undergoes  a 
movement  of  transverse  rotation,  but  only  to  a 
slight  extent. 

The  narictilar,  cnmiform,  and  cuhoid  hones,  to- 
gether with  the  tarsal  extremities  of  the  metatarsal 
6one»,  are  all  somewhat  altered  in  their  relations  to 
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each  other,  in  consequence  of  the  longitudinal  and 
transverse  arches  of  the  foot  being  completely  de- 
stroyed, and,  as  alread}' explained,  sometimes  even 
reversed;  so  that  the  plantar  surface  of  the  foot 
presents  a  convex  instead  of  a  concave  appearance, 
the  prominences  of  the  head  of  the  astragalus,  the 
inner  borders  of  the  navicular  and  of  the  inner 
cuneiform  bones,  being  felt  on  the  inner  and  under 
side  of  the  foot,  with  depressions  between  them, 
caused  by  the  separation  of  the  articular  surfaces 
of  the  corresponding  joints. 

The  toes  and  the  metatarsal  hones  are  drawn  up- 
wards and  outwards,  so  that  the  anterior  portion 
of  the  foot  is  flexed  upon  the  leg  with  a  greater  or 
less  degree  of  eversion  and  transverse  rotation  out- 
wards— the  outer  metatarsal  bones  being  raised, 
and  the  inner  depressed. 

Thus  it  is  evident  that,  in  a  severe  case  of 
valgus,  the  transverse  tarsal  joint  is  a  much  more 
important  centre  of  motion  than  is  generally  sup- 
posed. The  eversion  of  the  foot,  or,  more  pro- 
perly speaking,  of  the  anterior  portion  of  the  foot, 
appears  to  have  been  too  frequently  regarded  as 
taking  place  from  the  ankle-joint,  just  as  the  in- 
version appears  to  have  been  similarlj'  regarded  in 
varus,  and  the  apparatus  employed  for  the  treat- 
ment constructed  accordingly;  but  it  is  quite  clear 
that  the  ankle-joint  takes  very  little  share  in  the 
production  either  of  the  inversion,  or  eversion 
characteristic  of  these  deformities. 

Ligaments. — The  exact  deviations  of  the 
ligaments  have  not  been  described  from  dissections, 
but  in  one  case  I  found  that  the  calcaneo  scaphoid 
ligament,  and  ligamentous  bands  coimectijig  the 
astragalus  and  the  navicular  hone  on  the  inner 
side  were  elongated,  S3  as  to  allow  of  the  rotation 
and  uplifting  of  the  navicular  bone,  and  exposure 
of  the  inner  portion  of  the  articular  surface  of  the 
head  of  the  astragalus  previously  described.  The 
other  ligaments  connected  with  the  tarsal  bones 
are  found  to  be  altered  in  length  and  direction,  in 
adaptation  to  the  deformed  position  of  the  foot, 
and  in  severe  cases  offer  great  resistance  to  its 
restoration. 

Muscles. — In  this  deformit}',  as  in  cases  of 
congenital  varus,  with  the  rare  exceptions  already 
described,  the  muscles  appear  to  be  quite  healthy 
in  structure,  and  also  free  from  any  physiological 
defect;  so  that,  after  curing  the  deformity  in  an 
infant,  the  muscular  power  of  the  limb  is  perfect. 

Tendons. — In  consequence  of  the  displacement 
of  the  bones  being  so  much  less  in  congenital 
valgus  than  in  varus,  there  are  no  important  de- 
viations in  direction  and  altered  relations  of  the 
tendons  in  va'gus,  such  as  previously  describe  1  as 
existing  in  varus.  The  deviations  in  direction 
which  exist  in  adaptation  to  the  deformed  position 
of  the  foot,  are  of  no  surgical  importance. 

The  tendons  which  rc(/uire  division,  in  cases  of  a 
moderate  degree  of  severity,  accompanied  with 
rigid  muscidar  contraction,  are  the  peronei  and  ex- 
tensor longus  digitoruni,  and  in  cases  of  greater 
severity,  the  tendo-Achillis. 

Vessels  and  Nerves. — No  abnormal  conditions,  or 
deviations  in  direction  of  any  surgical  importanco 
of  the  vessels  or  nerves,  exist  in  this  deformity. 

PATHOLOGY  OF  CONGENITAL  VALGUS. 

a.  Etiolo;/!/. — The  various  theories  in  reference 
to  the  cause  and  mode  of  production  of  this,  as  well 
as  of  the  other  forms  of  congenital  club-foot,  have 
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■been  already  referred  to.  Here,  therefore,  it  need 
only  he  reniniked  that  the  advocates  of  the 
iiieclianicrtl  theory — i.e.  position  and  pressure  in 
vlero — ur>>e  its  application  very  slnmgly  iii  ex- 
phmation  of  congenital  talipes  valgus. 

Possibly  this  theory  may  apply  to  some  slight 
cases  of  valgus,  especially  wlien  associated  with 
depression  of  the  heel— cases  which  might  be 
clas>ed  as  examples  of  calcaneo-valgus;  but  to  me 
it  appears  very  unlikely  that  the  mechanical  cause 
could  operate  so  as  to  produce  the  elevation  ol  the 
OS  calcis,  which  generally,  if  not  always,  exists  in 
BBvei-e  cases  of  valgus.  I  am,  therefore,  este.i- 
tially  an  advocate  for  the  dynamic  theory,  i.e. 
spasmodic  muscular  contraction,  as  applied  equally 
to  the  production  of  valgus,  and  of  all  the  con- 
genitiil  forms  of  club-foot. 

b.  Ahinierical  importance. — It  has  already  been 
stated  that,  as  a  congenital  affection,  talipes  valgus 
is  of  comparatively  rare  occurrence;  out  of  704 
cases  of  congenitiil  cUib-fuot  of  all  varieties,  only 
forty-two  cases  of  simple  talipes  valgus  are  re- 
corded, and  fifteen  cases  of  talipes  valgus  of  one 
foot  associated  with  varus  of  the  other  foot.  In 
the  forty-two  cases  of  simple  valgus,  the  right  foot 
only  was  affected  in  fifteen  instances,  the  left  foot 
only  in  ten  instances,  and  both  f-et  in  seventeen 
cases.  Congenital  valgus,  therefore,  more  fre- 
quentlv  affects  one  than  both  feet— the  reverse 
occurs" in  conf;enital  varus,  and  in  the  non-con- 
genital form  of  valgus. 

c.  Cuexislence  of  iaiipes  va!(/us  wiiJi  other  defor- 
mities of  the  opposite  foot— hi  fifteen  cases  above 
referred  to,  talipes  valgus  of  one  foot  was  associated 
with  talipes  vaius  of  the  opposite  foot. 

d.  Coexistence  of  talqjes  valgus  luith  malforma- 
tion of  the  bo7ics  of  the  ley  :  such  as — 

1.  Defective  gruicih  of  the  ley-hones,  below  the 
knee,  the  tibia  and  fibula  being  from  half  an  inch 
to  an  inch  shorter  than  the  corresponding  bones  of 
the  opposite  leg;  of  this  several  instances  have 
fallen  under  my  observation. 

2.  A  sharp  curcatiire  forwards  of  the  tibia  and 
fibula  in  the  lower  third.— This  complication  is 
occasionally  met  with,  and  the  legs  thus  affected 
do  not  continue  to  grow  at  their  normal  rate,  so 
that  the  patients  are  permanently  lame.  In  these 
cases  also  there  is  generally  seme  malformation, 
and,  as  a  rule,  a  deficiency  of  some  of  the  toes. 

3.  Malformation  of  the  outer  malleolus,  probably 
■with  fusion  of  the  fibula  with  the  tibia.  This 
complication  has  fallen  under  my  observation  in 
a  few  instances,  but  it  has  been  impossible  to 
ascertain  the  precise  character  of  the  malforma- 

'  Prognosis. — Except  in  the  cases  last  mentioned, 
in  which  the  deformity  is  associated  with  malfor- 
mation of  the  bones  of  the  leg,  a  favourable  prog- 
nosis may  always  be  given  in  cases  of  congenital 
valgus,  as  there  are  no  defects  calculated  perma- 
nently to  interfere  with  the  anatomical  and 
physiological  perfection  of  the  foot. 

tllEATMENT  OF  CoNGENIT.AL  VALGUS.— Slight 

cases  of  eversion  of  the  foot,  unaccompanied  with 
rigid  muscular  contraction,  are  frequeiiily  rectified 
by  the  manipulations  adopted  by  e.vpcrienced 
nurses.  Cases  of  a  more  severe  degree  of  de- 
formity, but  still  without  rigid  muscular  contrac 
tion,  may  be  cured  meclianicidly,  within  a  few 
months  of  birth,  without  tenotomy.  For  these 
cases  it  is  frequently  sufficient  to  employ  a  simple 


metal  splint,  softly  padded,  and  capable  of  being 
bent  to  any  shape,  ajiplied  along  the  inner  side  of 
the  foot  and  leg;  to  this  the  font  is  bandaged,  and 
wilh  occasional  alteration  in  the  form  of  the  splint, 
the  eversion  may  be  overcome  and  the  arch  of  the 
foot  restored.  The  Scarpa's  shoe  with  tlie  spring 
placed  on  the  inner  side,  and  a  pad  placed  so  as  to 
support  the  arch  of  the  foot,  also  answers  very 
well;  but  I  prefer  the  app;iratui  known  as  tlia 
valgus  splint,  with  a  pad  to  support  the  arch  of 
the  loot,  attached  to  a  spring  at  the  end  of  the 
splint. 

The  cure  of  congenital  valgus,  when  severe,  even 
in  the  infant,  can  only  be  accomplished  by  a  com- 
bination of  the  same  general  principles  of  treatment, 
including  the  operative,  mechanical,  and  physiolo- 
gical means  described  as  necessary  to  the  successful 
treatment  of  congenital  varus  and  other  deformi- 
ties. 

In  cases  of  a  moderate  degree  of  severity,  but 
accompanied  with  rigid  muscular  contraction,  all 
the  tendons  requiring  division — i.e.  the  peronei 
and  extensor  longus  tendons,  with  or  without  the 
teudo-Achillis — may  be  divided  at  once;  but  in 
the  moat  severe  and  rigid  cases,  it  is  advisable  to 
divide  the  treatment  into  two  stages,  as  in  varus; 
the  object  of  the  first  stage  being  to  overcome  the 
eversion,  transverse  rotation,  and  bending  upwards 
of  the  anterior  portion  of  the  foot, — to  bring  the 
foot  on  a  straight  line  with  the  leg, — and  when 
contraction  of  the  tendo-Achillis  exists,  to  convert 
the  valgus  into  simple  equinus  ;  and  the  object  of 
the  second  stage  being  to  obtain  the  natural  extent 
of  flexion  at  the  ankle-joint  when  this  is  limited 
by  contraction  of  the  tendo-Achillis. 

The  mechanical  appl'aiices  necessarj^  after  di- 
vision of  the  tendons  must  vary  according  to  the 
severity  of  the  case.  In  the  slighier  case*,  the 
valgus  splint,  with  a  pad  to  support  the  arch  of  the 
foot,  will  be  sufficient;  but  in  the  more  severe 
cases  occasionally  met  with  in  youth,  or  at  a 
later  period  of  life,  in  which  the  treatment  is 
necessarily  divided  into  two  stages,  the  splint  and 
pad  may  be  employed  for  the  first  stage,  and  the 
Scarpa's  shoe,  with  the  addition  of  a  spring  and 
pad  on  the  inner  side,  for  the  second  stage. 

Physiological  Treatment.— As  so  .n  as  the 
foot  is  restored  to  its  natural  position,  passive  ex- 
ercise should  be  commenced,  as  in  varus,  wilh  the 
object  of  bringing  the  muscles  into  play,  and  ob- 
taining a  well-balanced  state  of  muscular  aciion, 
such  as  is  essential  to  the  preservation  of  the  form 
of  the  foot  in  a  healthy  condition. 

After-treatment.  —  After  the  removal  of 
the  deformitv,  it  will  be  necessary  for  llie  patient 
to  wear  some  form  of  retentive  apparatus,  m  order 
to  allow  all  the  structures— bones,  ligaments,  and 
muscles— to  adapt  themselves  to  the  improved  po- 
sition of  the  foot,  and  to  guard  against  relapse. 

In  the  daytime,  walking  exercise  of  course  being 
permitted,  the  patient  should  wear  ft  boot  with  » 
steel  support  on  the  outside,  carried  up  to  the  call 
of  the  leg,  and  having  a  free-joint  at  the  ankle; 
inside  the  boot  a  pad  of  vulcanised  ""'■"■•''^^.''f 
should  be  placed,  so  as  to  support  the  arch  ol  ne 
foot,  and  a  leather  strap,  attached  to  the  inner  side 
of  tiic  boot,  should  pass  across  the  ank le-jomt  ana 
beconnectJd  by  a  buckle  with  the  steel  suppor  n 
the  outer  side  of  the  leg.  This  apparatus  will 
hold  the  foot  in  its  natural  position  dun  g  pro- 
gression.and  will  elfectually  support  the  arch  of  the 


foot.  It  will  be  required  to  be  worn  for  at  least  a 
twelvemonth,  or  iiiofe. 

It  is  also  desiriiblo  that  the  patient  should  cnn- 
tiiiiie  to  wear  some  form  of  retentive  apiianitns  at 
night,  for  six  months  or  more  a:'ter  the  del'or- 
niity  has  been  cured.  This  may  consist  either  of 
the  Scarpa's  shoe,  or  simply  of  a  metal  sole-ulate, 
with  a  steel  bar  connected  with  it,  and  carried  up 
to  the  calf  of  the  leg  in  iniitatiim  of  the  Scarpa's 
shoi',  but  without  any  cog-wheels,  so  tliat  it  may 
be  liyht  and  of  little  inconvenience. 

NON-CONGENITAI,  TALIPES  VALGUS. 

Non-congenital  talipes  valgus,  or  flatfoot,  is  an 
affection  of  very  frequent  occurrence;  and  exists 
under  such  a  variety  of  circumstances,  and  gives 
rise  to  so  much  personal  inconvenience,  tliat  it 
demands  special  attention. 

ExTEaNAL  Chauacters. — The  only  essential 
external  chaructfr  of  non-congenital  valgus  is  a 
flattened  condition  of  the  longitudinal  and  trans- 
verse arches  of  the  foot.  The  inner  maiyin  of  the 
foot  comes  flatly  in  contact  with  the  ground,  but, 
except  in  severe  cases  of  long  standing,  or  in  spas- 
modic cases,  the  ouler  viar(/iu  of  the  loot  is  not 
raised,  as  in  the  congeniral  form.  The  natural  cm- 
vexity  or  prominence  nf  the-inslep  is  diminished  in 
proportion  to  the  severity  of  the  case.  The  inner 
matleolus  is  more  prominent  than  natural,  in  cnn- 
Bequence  of  the  yielding  and  elongation  of  the 
deltoid  ligament;  and  is  also  nearer  to  the  ground, 
so  that  ihe flat-footed  child  is  commonly  said  "  to 
walk  on  the  inner  ankle."  A  little  helow  and 
in  front  of  the  inner  malleolus,  two  bony  pnmii- 
nences  are  ohserved  with  a  depression  between 
them — one  formed  by  the  inner  portion  of  the  head 
of  the  astragalus,  left  exposed  by  the  altered  posi- 
tion of  the  navicular  bone,  and  the  other  by  the 
tuberosity  of  the  navicular  bone  itself. 

Increase  of  Distortion. — During  progression  the 
foot  is  everted,  and  the  weight  of  the  body 
thrown  upon  the  inner  margin,  so  that  the  ankle- 
joint  is  called  but  little  into  play,  and  flexion  and 
extension  very  imperlectly  performed.  As  a  con- 
sequence of  this,  contraction,  or  adapted  shortening, 
of  the  tendo-Achillis,  as  well  as  in  some  cases  of 
the  peronei  and  extensor-commuriis  muscles,  takes 
place;  so  that  the  foot  is  rigidly  held  in  the  de- 
formed position,  and  the  deformity  becomes  in- 
creased. In  severe  cases  of  long  standing  the 
arch  of  the  foot  is  not  only  depressed  but  really 
reversed — the  loot  being  bent  upon  itself  in  a  boat- 
shaped  form. 

Speci.al  Effects  of  this  Deformitv. — Ta- 
lipes valgus  is  undoubtedly  the  most  painful  and 
seriously  inconvenient  deformity  of  the  foot. 
When  even  of  moderate  severity,  it  frequently 
deprives  the  sufferer  of  the  power  of  walking 
more  than  a  short  distance,  or  of  standing  for  any 
length  of  time,  and  therefore  incapacitates  him  for 
many  of  the  ordinary  duties  and  occupations  of 
life.  Occasionally,  the  deformity  increases  slowly, 
and  continues  many  years  without  producing  pain, 
but  these  are  exceptional  cases.  In  consequence 
of  the  limited  flexion  and  extension  at  the  ankle- 
joint,  a  very  ugly  gait  and  awkward  mode  of 
walking  is  always  produced;  and  in  growing  girls 
it  sometimes  gives  rise  to  curvature  of  the  spine. 
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MORBID  anatomy  AND  ETIOLOGY. 

So  far  as  relates  to  the  deviations  in  the  relative 
position  of  the  bones,  &c.,  the  morbid  anatomy  of 
non-congenital  valgns  is  identical  wiili  tliat  of  the 
congenital  form  already  described;  but  whilst  con- 
genital valgus  is  accompanied  with,  and  generally 
produced  by,  active  contraction  of  the  muscles;  in 
the  non-congenital  form  there  is  generally,  but  not 
invariably,  a  coexisting  muscular  debility  in  the 
early  stage,  the  contraction  being  a  secondary 
and  late  result.  Non-congenital  valgus,  however, 
occurs  under  snch  a  variety  of  circumstances, 
depending  upon  such  different  causes,  that,  in- 
stead of  considering  the  morbid  anatomy  and 
etiology  separately,  it  will  be  better  to  arrange  all 
the  cases  in  the  six  following  classes,  and  to  men- 
tion the  anatomical  peculiarities  in  each  class: 

Ist  Class.  Valgus  depending  upon  Uyamentoua 
and  muscular  debility. 

2iid.  Rachitic  valgus. 

3rd.  Paralytic  valgus. 

4th.  Spasmodic  valgus. 

Sth.  Traiinialic  valgus. 

6th.  Valgus  consequent  upon  disease  of  the 
ankle-joint  or  surrounding  tissues. 

Class  1,  arising  irom  Lii/ainentous  and  Muscular 
Debilily. — Non-congenital  valgus  from  this  cause 
occurs  at  different  periods  of  life,  most  frequently 
in  childhood  and  youth,  but  it  is  by  no  means  of 
uncommon  occurrence  in  young  adults. 

In  children,  when  they  begin  to  walk,  we  fre- 
quently see  the  feet  turn  ouiwards,  and  the  arch 
hecome  depressed  from  the  siiperincuaibeiit  weiglit; 
and,  a  few  months  later,  knock-knee  becomes  deve- 
loped in  these  children.  This  condition  is  always 
recoverable,  sometimes  without  any  artificial  as- 
sistance, but  in  most  cases  mLchanical  support  to 
the  feet  is  required ;  if  neglected,  however,  and  a 
feeble  constitutional  condition  exists,  it  may  lay 
the  foundation  of  a  conhrnied  valgus. 

In  tioys  and  girls  (but  more  frequently  in  the 
former)  of  delicate  constitution  and  lax  fibre,  be- 
tween the  ages  of  14  and  18,  when  growth  is 
rapid,  flatfoot  frequently  becomes  developed,  and 
remains  as  a  persistent  deformity  unless  removed 
by  art.  In  girls  the  constitutional  causes  above 
mentioned  more  frequently  predominate;  but  in 
boys,  circumstances  arising  from  their  occupations 
— which,  in  the  working-classes,  frequently  compel 
them  to  stand  from  twelve  to  fourteen  hours  every 
day,  and  in  addition  oblige  them  to  carry  heavy 
weights — act  even  more  powei  fully  than  the  con- 
stitutional causes.  This  deformity,  however,  is 
not  confined  to  the  working-classes,  but  is  fre- 
quently met  with  among  schoolboys,  junior  city- 
clerks,  and  cadets;  in  the  latter  class  the  drilling, 
marching,  and  carrying  of  guns  evidently  tend  to 
produce  the  deformity,  or  more  frequently  to  in- 
crease it  whe--  it  already  exists  in  a  slight  degree. 

In  aclulls  flatfoot  frequently  becomes  a  con- 
firmed and  persistent  deformity,  having  generally 
existed  in  a  slight  degree  from  an  earlier  period, 
and  been  neglected  in  consequence  of  the  absence 
of  inconvenience.  A  considerable  number  of 
[lolicemen  arc  annually  discharged  from  the  force 
in  consequence  of  being  incapacitated  from  their 
duties  by  flatfoot;  and,  although  great  care  is 
taken  not  to  enlist  flaifooted  men  into  the  ainiy, 
soldiers  are  not  unfrequently  obliged  to  leave  the 
service  from  this  cause.    Waiters  at  taverns  are 
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proverbially  flatfooted,  and  frequently  suffer  from 
its  worst  elTects.  Dancers  frequently  exhibit  this 
condition,  but  suffer  less  in  consequence  of  their 
great  muscular  strength,  in  some  degree,  compen- 
sating for  the  weakness  of  the  feet. 

Class  2.— Rachitic  valgus  is,  at  the  time  of  its 
production,  essentially  similar  to  the  form  just  de- 
scribed as  depending  upon  ligamentous  and  mus- 
cular debility,  but  becomes  of  a  more  severe  and 
intractable  nature  in  consequence  of  a  terations 
occurring  in  the  form  of  the  bones.  It  is  always  as- 
sociated with  rachitic  curvature  of  the  long  bones, 
especially  with  the  sharp,  flattened,  anterior  cur- 
vature of  the  tibia  and  fibula  in  their  lower  and 
middle  thirds.  Rickets  being  an  affection  pecu- 
liar to  childhood,  rachitic  valgus  can  only  take 
place  at  this  period  of  life,  and,  like  the  other 
deformities  of  rickets,  remains  as  a  persistent  con- 
dition after  the  spontaneous  cure  of  the  disease  and 
solidification  of  tiie  bones. 

Class  '6.— Paralytic  valgus.— In  that  peculiar 
and  obscure  form  of  paralysis  which  occurs  only  in 
childhood,  and  has  been  already  described  as  in- 
favldc  paralysis,  and  which  furnishes  us  so  large 
a  proportion  of  all  the  non-congenital  deformities 
of  the  foot,  the  anterior  tibial  is  sometimes  the 
only  muscle  paralysed,  and  then  the  foot  becomes 
everted,  producing  valgus.  Occasionally,  the  mus- 
cles of  the  calf,  as  well  as  the  tibialis  anticus  and 
posticus  muscles,  are  also  paralysed;  in  such  cases 
the  tuberosity  of  the  os  calcis  falls  down,  and  cal- 
caneo-valgus  is  produced— a  most  intractable  de- 
formity. Paralytic  valgus  of  one  foot  frequently 
coexists  with  paralytic  equino-varus  of  the  opposite 

foot.  ~,  .    ■        J  v. 

Class  4. — Spasmodic  valgus— lh\s  is  undoubt- 
edly the  rarest  form  of  non-congenital  valgus,  but 
it  occasionally  occurs  in  the  class  of  cases  already 
described  as  deformities  rviihrigid  7«!(sc/es,  generally 
consequent  upon  fits  or  con\ulsions  during  teeth- 
ing; the  deformity,  however,  nmre  frequently  pro- 
duced in  this  class  of  cases,  is  talipes  equinus  or 
equinO'Varus. 

Class  b.—Tranmatic  wfcias.— Persistent  ever- 
sion  of  the  foot  is  a  frequent  result  of  injuries 
involving  the  ankle-joint  and  the  lower  extremities 
of  the  tibia  and  fibula,  such  as  fractures  of  these 
bones,  or  fracture  and  dislocation  combined.  In 
■  these  cases,  eversion  of  the  foot  from  the  ankle- 
ioint  is  first  produced,  a  condition  different  from 
that  described  as  essential  to  valgus,  in  which  the 
transverse  tarsal  joint  is  the  principal  centre  ot 
motion     However,  in  these  traumatic  eversmns  ol 
the  foot,  the  arch  gradually  gives  way,  in  conse- 
quence of  the  weight  of  the  body  being  thrown 
upon  the  inner  border,  and  a  true  valgus  is  pro- 
duced, in  consequence  of  which  the  patient  is 
sometimes  unable  to  walk  more  than  a  short  dis- 
tance, even  some  years  after  the  accident. 

Class  6.—  Valgus  consequent  upon  disease  of  the 
"  antde-joinl  or  surrowidiiig  ^iss«es.— Persistent  ever- 
sion of  the  foot,  which  subsequently  becomes  flat- 
tened in  the  form  of  valgus,  is  a  common  result  ot 
chronic  inflammatory  affections  of  the  ankle-joint, 
and  also  of  strumous  abscesses  in  the  neighbour- 
liood  of  the  joint,  periostitis,  caries,  or  necrosis  of 
the  fibula,  etc.  The  causes  nameti,  therefore,  either 
directly  or  indirectly  affect  the  joint  in  the  produc- 
tion of  the  deformity,  and  the  prognosis  and  treat- 
ment of  such  cases  will  vary  accordingly. 

Numerical  Importance.  —  Non-congcniial 


valgus  is  the  most  frequent  deformity  of  the  font, 
next  to  talipes  equinus,  which  constitutes  nearly 
half  of  all  the  non-congenital  cases  of  talipes.  In 
the  table  of  1009  eases  of  non- congenital  deformi- 
ties of  the  foot  previously  referred  to,  181  cases  of 
talipes  valgus  are  recorded.  In  more  than  half 
these  cases  both  feet  were  affected. 

Treatment. — In  the  different  forms  of  non- 
congenital  valgus  above  enumerated,  the  treatment 
will  necessarily  vary;  but  essentially  it  will  consist 
of  the  mechanical,  operative,  and  physiological 
means,  either  separately  or  in  combination,  already 
described  as  necessary  to  the  cure  of  the  congenital 
form  of  valgus.  The  principles  and,  in  most  re- 
spects, the  details  of  the  treatment  are  essentially- 
similar  in  both  the  congenital  and  non-congenital 
forms  of  valgus;  but  in  the  different  classes  in 
which  these  cases  have  been  arranged,  some  spe- 
cial points  of  treatment  require  to  be  adverted  to. 

Class  1. — Depemling  upon  muscular  and  liga- 
mentous dehilily. — Cases  of  valgus  depending  upon 
this  cause  are  frequently  seen  in  children  from  two 
to  five  years  of  age;  in  youths  from  fourteen  to 
eighteen  years  of  age;  and  in  young  adults.  In 
delicate  children  of  lax  fibre  the  eversion  of  the  foot 
is  readily  controlled  by  what  is  known  as  a  valgus 
bout;  a  convex  pad  made  of  vulcanised  indiarubber 
is  placed  inside  the  boot,  in  the  normal  situation 
of  the  arch  of  the  foot  which  it  is  intended  to  sup- 
port or  remodel.    The  heel  of  the  boot  must  be 
carried  forwards  on  the  inner  side,  so  as  to  give  it 
an  oblique  instead  of  transverse  direction,  and  it 
may  also  be  raised  on  the  inner  side  about  a  quar- 
ter of  an  inch,  so  as  to  twist  the  foot  inwards,  and 
throw  the  weight  on  the  outer  rather  than  the 
inner  side  of  the  foot.    In  these  cases  no  steel 
supports  are  ever  necessary,  nor  is  there  any 
muscular  contraction  to  call  for  tenotomy.  The 
valgus  boot  will  probably  be  required  to  be  worn 
for  about  two  years. 

In  youth,  wlien  the  cases  are  seen  at  the  coin- 
inencement  of  the  deformity,  the  same  treatment  is 
indicated,  and  is  generally  snfiicient  not  only  to 
prevent  increase,  but  completely  to  restore  the  form 
of  the  foot.  In  girls  it  is  seldom  necessary  to  do 
more.  The  walking  exercise  must  be  diminished, 
and  frequent  rest  enforced.  Horse- exercise  should 
be  ordered,  and  every  means  taken  to  improve  the 
general  health  by  appropriate  tonics,  country  and 

sea  air,  &c.  .  ,,    •    ,        i,  ► 

In  more  severe  cases,  especially  in  boys,  Dut 
previous  to  the  stage  of  fixed  deformity  with  con- 
traction ofmuscles.itis  necessary  to  add  a  steel 
support  attached  to  the  outer  side  of  the  boot,  and 
cairied  up  the  calf  of  the  leg,  where  it  is  con- 
nected with  a  semicircular  steel  plate,  and  a  strap 
which  encircles  the  leg.  A  free-joint  should 
correspond  to  the  ankle-joint;  and  a  leather  strap, 
attached  to  the  inner  side  of  the  boot,  should  pass 
across  the  ankle-joint  and  buckle  outside  the  steel 

support.  .        .         .  • 

In  the  next  grade  of  the  defonmty— viz  ,  tVat  n 
which  the  arch  of  the  foot  is  more  completely 
flattened,  and  extension  of  the  foot  cannot  be  per- 
fi.rined  to  the  natural  Aegvee-muscular  coM,o^ 
will  be  found  to  have  taken  place;  and  in  tl  e 
erect  position,  or  when  extension  of  the  foot  .8 
attempted  by  manipulation,  the  endons  of  the 
extensor-longus  and  perone.  muscles  nmU  appear 
more  or  less  prominent  and  tense. 

Now  these  cases  may  be  treated  either  b) 


meclmnical  means  alone,  or  by  tenotomy  and 
iiieclmnical  means  combined.    The  advantage  of 
toiiotomy   is,   that   it   materially  shortens  the 
period  of  treatment.    If  mechanical  means  alone 
be  decided  upon,  it  will  certainly  occupy  six 
months  or  more,  during  which  time  the  patient 
must  not  be  allowed  to  walk,  except  with  the  aid 
of  crutches;  whereas  by  the  assistance  of  tenotomy, 
this  will  certainly  be  shortened  to  six  weeks.  In 
the  mechanical  treatment  ynu  may  use  an  ordinary 
Scarpa  s  shoe,  with  the  vertical  steel  sprino-  placed 
on  the  inside  of  the  leg,  or  the  steel  bar" with  a 
double  cogwheel  movement.    The  horizontal  steel 
bar,  to  which  the  toe-strap  is  fastened,  is  also 
placed  cn  the  inner  side  of  the  sole-plate,  so  that 
the  anterior   part   of  the  foot  may  be  drawn 
inwards.    A  leather  pad,  or  a  large  linen  roller, 
sliouM  be  placed  under  the  arcii  of  the  foot. 

If  tenotomy  be  employed,  the  tendons  of  the 
extensor-longus  and  peronei  muscles  should  be 
divided,  and  in  the  more  severe  cases  the  tendo- 
Achillis  will  also  require  division  at  a  later  period, 
the  treatment  being  divided  into  two  stages. 

The  after  treatment  in  these  cases  will  consist  in 
the  constant  use,  for  about  two  years,  of  the 
valyus  boot  above  described— the  use  of  the  Scarpa's 
shoe  being  also  continued  at  night,  till  the  arch  of 
the  foot  has  not  only  been  completely  restored, 
but  has  acquired  a  fair  amount  of  strength— the 
employment  of  frictions,  diminished  walking  ex- 
ercise or  long  standing,  and  other  measures  to 
improve  the  gentol  health. 

In  the  more  severe  forms  of  valgus  in  the  adult 
tenotomy  is  indispensable,  and  several  tendons 
will  require  division.  It  will  not  be  sufficient  to 
divide  the  extensor-longus  and  peronei  tendons, 
but  in  some  cases  it  will  also  be  necessary  to  divide 
the  anterior  tibial,  the  extensor  pollicis  tendons, 
and  also  the  tendo-Achillis;  the  latter  operation 
being  done  at  a  later  stage  of  treatment. 

In  such  cases  it  is  necessary  to  divide  the  treat- 
ment into  two  stages;  and  either  the  Scarpa's  shoe, 
or  a  modified  form  of  valgus  splint  apparatus,  may 
be  einploj'ed. 

Class  2.— In  rachitic  na/gus  it  is  seldom  neces- 
sary to  divide  any  tendons,  mechanical  support 
alone  affording  all  the  relief  of  which  these  cases 
are  susceptible. 

Class  3. —  fji  paralytic  valgus,  when  of  long  stand- 
ing, the  tendo-Achillis  frequently  requires  division, 
because  the  foot  cannot  be  flexed  beyond  the 
rii;ht-angle,  but  it  is  seldom  necessary  to  divide 
the  extensor  or  peronei  tendons.  Mechanical 
support  will,  ill  those  cases,  frequently  be  required 
during  the  remainder  of  life. 

Class  4. — In  spasmodic  valgus,  when  severe  and 
of  long  standing,  it  may  be  necessary  to  divide  all 
the  anterior  and  outer  tendons,  and  also  the  tendo- 
Achillis. 

Class  5. — In  traumatic  valgus,  i.e.  after  fracture 
of  the  lower  end  of  the  tibia  and  fibula,  and  in- 
juries involving  the  aukle-joint  ;  and  also 

Class  6. — In  cases  amsequenl  upon  disease  of  the 
ankle-joint  or  surrounding  tissues,  such  as  scrofu- 
lous aljscesses,  connected  or  not  connected  with 
periosteal  or  bone-disease,  the  probability  of  re- 
gaining motion  will  depend  very  much  upon  the 
condition  of  the  ankle-joint.  The  extent  to  which 
wie  joint  has  been  implicated  and  its  structures 
destroyed  must  therefore  be  carefully  considered 
before  deciding  on  tenotomy  ;  but  in  many  cases 
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in  which  the  ankle  joint  has  not  been  primarily 
involved,  and  even  when  motion  at  the  ankle- 
joint  is  extremely  limited,  and  the  foot  much 
everted,  with  more  or  less  elevation  of  the  heel 
— a   very   frequent    condition  —  an  unexpected 
amount  of  improvement  will  follow  division  of 
the  tendo-Achillis,  either  by  itself,  or  conjointly 
with  the  extensor  and  peronei  tendons.  When 
the  ankle-joint  has  been  primarily  diseased,  or 
when  it  has  been  materially  involved  in  the  inflam- 
matory mischief  resulting  either  from  accident  or 
disease;  and  a  condition  of  anchylosis,  whether 
fibrous  or  osseous,  has  become  established,  all  ope- 
rative procedures  will  be  counter-indicated  as  a 
general  rule,  and  mechanical  support  will  be  alone 
relied  upon  to  prevent  increase  of  the  deformity, 
and  affbrd  some  assistance  in  walking. 

Tlie  after-treatment  in  all  these  diff"erent  classes 
of  cases  will  be  essentially  similar  to  that  pre- 
viously referred  to,  varying,  of  course,  according  to 
the  circumstances  in  individual  cases.  It  will  con- 
sist in  the  continuance  of  mechanical  support, 
special  exercises,  manipulations,  frictions,  and  the 
employment  of  galvanism  in  some  cases  of  paralysis, 
especially  in  infantile  paralysis,  where  some  in- 
dications of  spontaneous  improvement  exist.  By 
attention  to  these  means  the  tendency  to  relapse 
will  be  effectually  controlled. 


EQUINO-VALGUS  AND  CALCANEO- VALGU.S. 

Equino-valgus  is  characterised  by  elevation,  and 
calcaneo-valgus  by  depression,  of  the  os  calcis,  co- 
existing with  eversion  of  the  anterior  part  of' the 
foot.^  In  equino-valgus,  eversion  of  the  anterior 
portion  of  the  foot — the  valgus  portion  of  the  de- 
formity— is  the  predominant  condition  ;  but  in 

calcaneo-valgus,    depression    of  the   os  calcis  

the   calcaneous   portion   of  the    deformity  is 

the  predominant  condition.  Hence  I  have  con- 
sidered it  advisable  to  make  the  few  observations 
called  for  in  the  description  of  these  compound 
varieties,  when  describing  in  detail  the  external 
characters  and  morbid  anatomy  of  the  simple  forms 
of  talipes — viz.  valyus  and  calcaneus,  of  which  these 
compound  varieties  are  but  slight  modifications. 

The  influence  of  contraction  of  the  tendo-Achillis 
in  modifying  the  external  characters  of  valgus,  and 
in  materially  adding  to  the  complexity  of  this  de- 
formity as  to  its  mechanical  conditions,  and  the 
alterations  in  the  relative  position  of  the  bones  in 
severe  cases,  I  have  especially  adverted  to  in  de- 
scribing both  the  congenital  and  non-coiigeni(al 
forms  of  valgus.    In  consequence  of  the  frequency 
of  contraction  of  the  tendo-Achillis  in  both  the 
congenital  and  non-congenital  forms  of  valgus  it 
woiiM  seem  advisable,  in  the  nomenclature  of  de- 
formities of  the  foot,  either  to  do  away  with  cquiuo- 
valgus  as  a  separate  variety,  or  materially  to  add  to 
its  importance  by  classifying  under  this  term  a  very- 
large  number  of  the  cases  hitherto  described  as 
simple  valgus.     My  own  inclination  is  to  adopt 
the  former  course,  and  therefore  I  generally  speak 
of  cases  of  talipes  valgus  as  existing  without  con- 
traction of  the  tendo-Achillis. 

Calcanko- VALGUS  —  dcprcssion  of  the  heel 

with  eversion  of  the  anterior  portion  of  the  foot  

is  but  a  slight  and  unimportant  modification  of 
talipes  calcaneus,  a  variety  of  club-foot  which  I  nm 
about  to  describe.  The  description  of  this  com- 
pound variety,  therefore,  if  it  wore  of  suflicient 
importance  to  require  any  special  dcscrintion 
Y  Y  '  ' 
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would  with  propriety  Le  deferred  till  the  simple 
form,  i.  e.  calcaneus,  had  been  described;  but,  like 
equino-valgus,  I  regard  it  aa  almost  unworthy  of 
being  retained  aa  a  variety  in  the  classification  of  de- 
formities of  the  feet.  In  cases  of  calcaneus,  both  in 
its  congenital  and  non-congenital  forms,  more  or  less 
aversion  of  the  anterior  portion  of  the  foot  is  almost 
constantly  present ;  it  very  rarely  happens  that, 
simultaneously  with  depression  of  the  heel,  the 
anterior  portion  of  the  foot  is  drawn  upwards, 
and  retained  in  the  flexed  position  m  a  perfectly 
straight  line  with  the  axis  of  the  leg.    Some  de- 
gree of  eversion  nearly  always  exists,  and  there- 
fore, as  in  equino-valgus,  the  compound  variety 
must  be  either  magnified  in  importance,  so  as  to 
exceed  that  now  attached  to  the  primary  form;  or 
the  modification  afforded  by  the  eversion  be  dis- 
regarded in  classification,  and  assumed  to  be  a 
frequent  condition  of  the  primary  form — and  the 
latter  appears  to  me  by  far  the  better  course.  The 
only  advantage  in  retaining  the  name  is  to  enable 
the  surgeon  in  some  cases  more  correctly  to  in 
dicate  the  precise  deviation  of  the  foot.  Thi 
pathology  and  treatment  in  both  the  simple  and 
compound  varieties  are  essentially  similar. 


TALIPES  CAtCANEUS. 

Talipes  Calcaneus  occurs  both  as  a  congenital 
and  non-congenital  afltection;  and  in  these  two 
forms  it  differs  so  essentially  in  its  pathology  and 
treatment,  that  a  separate  description  of  the  con- 
genital and  non-congenital  forms  of  talipes  calca- 
neus is  absolutely  necessary. 

CONGENITAL  TALIPES  CALCANEUS. 

External  Characters. — The  only  essential 
character  of  talipes  calcaneus,  whether  in  its  con- 
genital or  non-congenital  form,  is  depression  of  the 
OS  calcis,  so  that  in  the  erect  position  this  is  the 
only  portion  of  the  foot  which  would  come  into 
contact  with  the  ground  ;  but  this,  in  congenital 
cases,  is  ahvays  associated  with  elevation  of  the 
anterior  portion  of  the  foot,  which  is  generally  also 
a  little  everted  and  flexed  upon  the  leg;  so  that 
the  dorsal  aspect  is  in  contact  with  the  anterior 
surface  of  the  leg,  and  in  severe  cases  the  foot  is 
rigidly  held  in  this  position  by  contraction  of  all 
the  anterior  muscles.    The  position  of  the  foot  is, 
in  fact,  nothing  more  than  an  extreme  degree  of 
flexion  from  the  ankle-joint — a  position  which  any 
healthy  foot  can  be  made  to  assume,  more  especially 
in  infants,  and  therefore  not  involving  any  altera- 
tion in  the  relative  position  of  the  bones  ;  but  the 
peculiarity  in  congenital  cases  is  that  the  foot  is 
fixed  in  this  position,  with  more  or  less  rigidity 
by  muscular  contraction.    This  deformity  is  there 
fore,  as  far  as  external  form  is  concerned,  exactly 
tlie  reverse  of  talipes  equinus,  consisting  of  eleva- 
tion of  the  OS  calcis,  with  depression  of  the  anterior 
portion  of  the  foot — an  extreme  degree  of  extension 
of  the  foot. 

MoRDiD  Anatomy. — There  are  no  material 
deviations  either  in  tlie  relative  position  or  forms 
of  the  bones  of  the  foot  in  this  deformitj'.  The 
ankle-joint  is  the  centre  of  motion,  and  it  is  alone 
from  this  articulation  that  the  movements  of  flex 
ion  and  extension  of  the  foot  can  take  place. 

In  the  great  majority  of  congenital  cases  the 
foot  is  not  very  rigidly  held  in  this  flexed  or,  as  we 
should  call  it,  calcaneous  condition;  and  by  a  little 
manipulation  it  can  be  brought  down,  or  extended 


to  a  right-angle  with  the  leg.  By  perseverance  in 
manipulation  and  passive  motion,  the  natural  de- 
gree of  extensions  can  generally  be  obtained  in  a 
few  months;  and  this  fact  alone  proves  that  in  such 
cases  neither  the  muscles  nor  ligaments  have  un- 
dergone that  change  of  stnictural  shortening,  or 
adapted  growth,  which  produces  the  rigidity  in 
other  congenital  deformities,  and  constitutes  the 
obstacle  to  the  restoration  of  the  form  of  the  foot — 
an  obstacle  which  we  have  to  overcome  either  by 
operative  or  mechanical  treatment. 

In  some  of  the  most  severe  cases  of  congenital 
calcaneus,  however,  in  which  the  right  foot  is 
rigidly  held  in  the  deformed  position — cases  of 
extreme  rarity — there  can  be  no  doubt  that  the 
ligaments  at  the  posterior  part  of  the  ankle-joint, 
and  the  posterior  portions  of  the  lateral  ligaments, 
are  elongated,  as  I  found  them  on  dissection  in  a 
case  of  non-congenital  calcaneus  of  long  standing, 
although,  from  the  nutrition  of  the  tissues  not  being 
interfered  with  in  the  congenital  cases,  it  is  not 
probable  that  this  change  would  take  place  to  the 
same  extent.  In  these  severe  congenital  cases 
also,  the  anterior  muscles  of  the  leg — the  flexors 
of  the  foot— doubtless  undergo  structural  shorten- 
ing, and  their  tendons  are  easily  to  be  felt  tense 
and  prominent  as  they  pass  over  the  ankle-joint. 

Pathology. — The  cause  and  mode  of  produc- 
tion of  congenital  talipes  calcaneus  are  by  no  means 
clearly  understood. 

Slight  cases  of  calcaneus,  with  very  little  mus- 
cular rigidity,  such  as  we  ordinarily  meet  with  in 
practice,  may  not  unlikely  be  produced  by  position 
and  pressure  in  utero  ;  but  the  severe  cases,  asso- 
ciated with  other  contractions — as  of  the  rectus 
muscle  when  the  legs  are  rigidly  maintained  in  the 
extended  position,  etc.— are  probably  of  dynaniic 
origin,  and  depend  upon  some  abnormal  condition 
of  the  nervous  system. 

Numerical  Importance.— Talipes  calcanais 
is  the  rarest  form  of  congenital  club-foot.  In  764 
cases  of  congenital  club-foot,  of  which  I  have  given 
a  tabular  arrangement  {Medical  Times  and  Gazette, 
Nov.  I,  1856)  there  were  only  nineteen  cases  of 
talipes  calcaneus,  and  these  were  distributed  as 
follows  : 


Affecting  the  right  foot  only  ...  3 

„     left  4 

„       „     both  feet     .    .    .  .12 

Both  feet  are  much  more  frequently  affected  in 
cases  of  this  deformity  than  one  foot— a  condition 
which  also  exists  in  congenital  varus,  but  m  a  less 

proportion.  ,      ,.  -l   r  4. 

Prognosis.— There  is  no  deformity  of  the  foot, 
congenital  or  non-congenital,  in  which  a  more  fa- 
vourable prognosis  can  with  confidence  be  given 
than  in  congenital  talipes  calcaneus.    I  havenevcr 
seen  this  form  of  club-foot,  when  congenital,  except 
in  infancy  or  early  childhood;  nor  do  I  find  any 
orthopedic  authority  who  has  witnessed  it  as  a 
persistent  condition  at  a  later  period  0  file.    J- »« 
explanation  of  this  fact  seems  to  be,  tt"i'.tf  Jf" 
formity-which  is  very  rarely  accompanied  tv^UIi 
rigid  contraction  of  the  muscles  or  ^•^"''r;""f 
dergoes  spontaneous  cure  soon  after  tlic  per  od  0 
walking,  if  it  be  not  previously  removed  by  mani 
pulation  and  simple  mechanical  mM"^.  , 
^  The  strong  m\iscles  of  the  calf  of  the  eg^^^^^^^^^^ 

ther  with  the  other  powerful  muscles  on  P°st';- 
rior  aspect  of  the  leg,  which  act  as  extensors  of  the 
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foot,  are  all  in  a  liealtlij'  condition,  and  by  their 
action  tend  to  overcome  the  slight  contraction  of 
the  flexors.  If  the  balance  of  muscular  action  be 
not  thus  restored  before  the  period  of  walking,  the 
weight  of  the  body  still  further  assists  the  action  of 
the  extensor  muscles  by  pressing  up  the  heel,  and 
Iveeping  the  foot  at  a  right-angle  with  the  leg. 
_  The  favourable  action  of  the  weight  of  the  body 
in  restoring  this  deformity  of  the  foot  is  worthy 
of  remark,  especially  when  contrasted  with  the  un- 
favourable influence  which  it  exerts  in  talipes 
varus,  the  severity  of  which  it  aggravates  to  a 
severe  degree. 

Treatment.— Very  little  treatment  is  re- 
quired in  the  ordinary  cases  of  congenital  talipes 
calcaneus.  Frequent  manipulations  and  passive 
exercise—i.  a.  extending  the  foot,  and  riibbin" 
over  the  anterior  muscles  of  the  leg,  which  may 
be  best  conducted  by  the  nurse  or  mother— will 
be  all  that  is  necessary  in  ordinary  cases  Witli 
this  should  be  combined  the  use  of  a  softly- 
padded  splint  applied  in  front  of  the  leg  and  foot. 
A  splmt  made  of  block-tin,  which  can  be  gradu- 
ally straightened  as  the  foot  improves,  is  the  best 
that  can  be  employed.  In  the  exceptional  cases, 
however,  of  greater  severity,  in  which  the  anterior 
muscles  are  much  contracted,  and  the  tendons 
tense  and  prominent  over  the  ankle-joint,  tenotomy 
should  be  adopted  as  a  means  of  hastening  the 
cure,  and  thus  rendering  it  more  certain  and  per- 
fect at  an  earlier  period  of  life— a  principle  which 
we  must  recognise  in  the  treatment  of  all  congenital 
deformities,  with  a  view  to  the  ultimate  perfection 
ot  tne  hmb,  and  development  of  the  muscular 
structures. 

The  tendons  wMcli  require  to  he  divided,  in  the 
severe  cases  above  adverted  to,  are  the  tibialis  an- 
ticus,  extensor  proprius  pollicis,  extensor  longus 
digitorum,  and  peroneus  tertius.    The  division  of 
all  these  tendons  may  be  easily  effected  through  a 
tingle  puncture  made  close  to  the  inner  borders  of 
the  extensor  longus  digitorum  tendons,  as  they 
pass  over  the  ankle-joint,  where  they  will  be 
found  tense  and  prominent.    The  smallest  sharp- 
pointed  tenotomyknife  may  be  passed  first  outwards 
beneath  the  extensor  and  peroneus  tertius  tendons, 
which  may  be  divided  towards  the  shin,  as  we 
divide  all  tendons;  and  then  being  withdrawn  and 
reintroduced,  the  knife  may  be  passed  inwards 
beneath  the  extensor  pollicis  and  anterior  tibial 
tendons,  which  may  be  divided  in  the  same  way. 
If  care  be  taken  to  keep  the  point  of  the  knife 
close  to  the  tendons  to  be  divided,  there  will  be  no 
fear  of  wounding  the  anterior  tibial  artery.  A 
small  pledget  of  lint  should  be  immediately  ap- 
plied, and  retained  in  position  by  a  strip  of  plaister 
and  the  foot  bandaged  to  a  bent  tin  splint  in  front 
of  the  ankle-joint. 

The  Mechanical  Treatment  need  only 
consist  in  the  continued  use  of  a  well-padded  metal 
splint,  which,  after  the  tliiid  day,  may  be  gradually 
straightened,  till  the  complete  extension  of  the  foot 
J8  obtained.  This  should  be  done  very  slowly  at 
first;  and  should  not  be  accomplished  in  less  than 
three  weeks,  in  order  to  insure  the  formation  of 
a  direct  and  well-formed  connecting  bond  of  new 
material,  between  the  divided  extremities  of  the 
tendons. 

_  The  Aptbr-tukatment  will  consist  merely 
in  the  continued  use  of  the  physiological  means 
VIZ.  :  manipulations  and  passive  motion,  upon  vvhicli 
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we  so  much  rely  during  the  treatment  of  this  de- 
formity. It  will  very  rarely  be  necessary  to 
employ  any  mechanical  support,  or  retentive  ap- 
paratus ;  but  in  some  cases,  after  operation,  a 
light  steel  support  may  be  attached  to  the  foot  in 
walking. 

Relapsed  Cases.— There  is  no  tendency  to 
relapse  in  cases  of  congenital  talipes  calcaneus  after 
treatment.  I  have  never  met  with  any  case  in 
which  the  deformity  has  even  partially  returned. 

NON-CONGENITAL  TALIPES  CALCANEUS. 

The  non-congenital  form  of  talipes  calcaneus 
differs  very  essentially  from  the  congenital  form  of 
this  distortion.  In  non-congenital  calcaneus,  the 
anatomical  conditions  are  more  complicated;  in  the 
great  majority  of  cases  this  aflfection  is  of  paralytic 
origin,  and  therefore  the  prognosis  is  essentiallvr 
unfavourable,  and  the  treatment  only  palliative, 
though  the  foot  may  be  improved  in  form  and 
usefulness.  Altogether,  the  non-congenital  cases 
of  calcaneus  are  as  unsatisfactory  as  the  congenital 
cases  are  satisfactory  in  their  results. 

External  Appearance.- Assuming  the  ease 
to  be  one  of  the  ordinary  kind,  i.e.  depending  either 
upon  paralysis  of  the  muscles  of  the  leg,  the  ex- 
ternal characters  are— 1st,  depression  of  the  tuber- 
osity of  the  OS  calcis,  which,  in  a  severe  case,  when 
the  patient  is  m  the  erect  position,  is  the  only 
part  of  the  foot  which  comes  in  contact  with  the 
ground  ;  2nd,  the  anterior  portion  of  the  foot  is 
not  flexed  and  drawn  upwards  so  as  to  touch  the 
anterior  surface  of  the  leg,  as  in  cases  of  congenital 
calcaneus;  but  in  an  early  stage  is  slightly  raised 
and  more  or  less  everted.    At  a  later  period  the 
anterior  portion  of  the  foot  becomes  depressed,  or 
falls  down  from  the  tarsal  joint;  so  that  the  foot 
presents  the  appearance  of  being  bent  upon  itself 
in  the  direction  of  its  length,  and  the  sole  of  the 
foot  becomes  deeply  arched.    In  such  cases  the 
eg  IS  always  much  wasted,  in  consequence  of  the 
ong-standing  paralysis  of  which  the  deformity  is 
the  result;  and  the  tendo-Achillis,  instead  of  beinff 
tense  and  prominent,  as  it  generally  is  in  other 
deformities  of  the  foot,  can  scarcely  be  felt 

Morbid  Anatomy.— In  non-congenital  calca- 
neus the  bones  undergo  very  little  alteration  in 
form,  but  their  deviations  in  position  are  very  con 
siderable.  In  a  severe  case,  the  os  calcis  becomes 
quite  vertical  in  position,  and  the  astragalus  very 
obl,que-.so  much  so,  indeed,  that  the  greater  part 
of  the  rochlea  of  the  astragalus  is  separated  from 
the  ankle-joint,  and  projects  posteriorly,  a  con- 
dition which  I  have  witnessed  on  dissection  of  one 
of  these  cases.  As  a  necessary  consequence  of 
this  obliquity  of  the  astragalus,  the  articular  sur- 
face of  the  tibia  rests  partly  on  the  anterior 
portion  of  the  trochlea,  and  partly  upon  the  neck 
of  the  castragalus. 

The  next  important  deviation  in  the  relative 
position  of  the  bones  takes  place  in  consequence  of 
the  foot  becoming  bent  upon  itself  from  the  trans 
verse  tarsal  joint,  which  in  this  deformity  becomes 
almost  as  important  a  centre  of  motion  as  the 
ankle-joint.  'J'he  anterior  portion  of  the  foot 
including  all  the  bones  in  front  of  the  transverse' 
tarsal  joint,  is,  in  a  severe  case,  depressed  or  bent 
downwards,  so  as  to  approximate  more  or  less 
towards  the  os  calcis  in  its  vertical  position  and 
produce  an  abruptly  arched  and  shortened  con- 
dition of  the  foot. 
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Ligaments. — The  important  deviations  desciibeJ 
in  the  relative  positions  of  the  hones  necessitate 
some  important  changes  in  the  ligaraents  connected 
with  tlie  ankle  and  transverse  tarsal  joints.  The 
ligamentous  structures  at  the  posterior  part  of  the 
ankle-joint,  and  the  posterior  portions  of  the  lateral 
ligaments,  become  much  elongated  and  attenuated, 
this  condition  being  in  some  degree  dependent 
upon  the  defective  state  of  the  nutrition  of  the 
limb.  The  ligamentous  structures  in  front  of  the 
ankle-joint  become  shortened  by  a  process  of 
adaptation  during  growth,  and,  when  the  delormitj' 
has  been  of  some  years'  duration,  largely  contribute 
to  the  persistence  of  the  distortion.  All  the  deep 
ligaments  in  the  plantar  aspect  of  the  foot  and  the 
interosseous  bands  of  ligament  I  have  found,  by 
dissection,  to  be  shortened,  in  adaptation  to  the 
abrupt  flexion  of  the  foot  from  the  transverse  tarsal 
joint  above  described.  These  ligaments  and  liga- 
mentous bands  are  thick  and  strong,  and,  as  it  has 
appeared  to  me,  offer  the  greatest  resistance  to  the 
restoration  of  the  form  of  the  foot. 

As  allied  to  the  ligamentoiis  structures,  I  may 
here  advert  to  the  condition  of  the  Plantar  fascia, 
which  in  this  deformity  will  be  found  to  be 
shortened  or  contracted,  as  it  is  called,  to  an  extent 
corresponding  to  the  general  shortening  of  the  foot, 
which,  as  already  explained,  is  produced  by  the 
03  calcis  assuming  a  vertical  instead  of  a  horizontal 
position,  and  by  the  anterior  portion  of  the  foot 
being  depressed,  or  bent  downwards  from  the 
transverse  tarsal  joint. 

Muscles. — In  cases  of  non-congenital  talipes 
calcaneus,  the  muscles  are  found  to  be  in  different 
conditions,  according  to  the  causes  producing  the 
deformity;  but  when  this  distortion  has  been 
produced  by  paralysis,  its  most  frequent  cause, 
the  muscles  of  the  leg  and  foot  are  found  to  be  in 
a  wasted  and  atrophied  condition.  The  calf  of 
the  leg  is  extremely  attenuated,  in  consequence  of 
the  complete  and  persistent  paralytic  condition  of 
the  gastrocnemius  and  soleus  muscles.  In  cases  of 
long  standing,  these  muscles,  and  sometimes  all  the 
muscles  of  the  leg,  are  found  to  be  in  the  most 
advanced  stage  of  fatty  degeneration;  the  muscular 
structure  being  completely  destroyed,  and  replaced 
by  fatty  tissue,  free  oil-globules,  and  fibrous  tissue, 
in  varying  proportions  in  different  muscles. 

Vessels  and  Nerves. — There  are  no  deviations  in 
direction,  of  surgical  importance,  in  the  vessels  and 
nerves,  such  as  have  been  described  in  the  more 
complicated  distortion  of  varus;  but  in  aduU  cases, 
these  structures  become  atrophied  and  diminished 
in  size,  as  Cruveilhier  described  them  in  a  case  of 
adult  non-congenital  paralytic  varus. 

Resemblance  of  this  Deformity  to  the 
Distortion  of  the  Foot  artificially  pro- 
duced AMONG  THE  CHINESE. — Dr.  Little  has 
furnished  us  with  "  an  anatomical  drawing  of  the 
hones  of  the  foot  of  a  Chinese  lady,  obtained 
during  the  late  China  Expedition,"  which  exhibits 
conditions  very  analogous  to  those  above  described 
as  existing  in  the  severe  adult  cases  of  the  non- 
congenital  form  of  calcaneus  of  paralytic  origin. 
The  OS  calcis  holds  a  completely  vertical  position, 
and  the  anterior  portion  of  the  foot  is  bent 
downwards  from  the  transverse  tarsal  joint  ;  so 
that  the  foot  is  folded  upon  itself  in  the  direction 
of  its  length,  the  ankle  joint  and  the  transverse 
tarsal  joint  being  the  two  centres  of  motion.  In 
the  Chinese  distortion,  however,  which  is  pro- 


duced by  tightly  bandaging  the  foot  in  early  life, 
the  plialanges  of  the  great  toe  alone  remain 
extended,  and  give  a  pointed  form  to  the  com- 
pressed and  distorted  foot. 

Pathology. — EliolMjy  and  mode  of  Production. 
I.  Non-congenital  talipes  calcaneus  is  most  fre- 
quently the  result  of  infantile  paralysis,  occurring 
during  the  first  dentition,  from  sixteen  months  to 
six  years  of  age,  and  producing  complete  and 
persistent  paralysis  of  the  muscles  of  the  calf,  and 
sometimes  also  complete  or  partial  paralysis  of  all 
the  muscles  of  the  leg  below  the  knee  ;  but  in  the 
latter  cases,  recovery  of  the  anterior  muscles  to 
some  extent  usually  occurs. 

2.  It  may  also  be  the  result  of  imperfect  union 
of  the  tendo-Achillis,  or  union  through  the  medium 
of  an  excessive  length  of  new  connecting  material, 
in  such  cases  often  imperfectly  formed,  either  after 
accidental  rupture  of  this  tendon,  or  after  its 
division,  probably  for  the  cure  of  the  opposite 
deformity- — viz.  talipes  equinus. 

Talipes  calcaneus  has  also  been  produced  by 
the  contraction  of  a  burn-cicatrix  on  the  leg  and 
dorsum  of  the  foot,  but  I  have  never  witnessed 
any  example  of  this  form. 

Numerical  Importance. — In  the  table  of 
1,009  cases  of  non-congenital  deformities  of  the 
feet,  previously  referred  to,  110  cases  of  non- 
congenital  talipes  calcaneus  and  calcaneo-valgus 
are  recorded,  and  were  thus  distributed  : 


Affecting  the  right  foot 
„  left  „ 

,,         both  feet 
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and  14  others  coexisting  with  other  deformities 
or  paralytic  affections.  Thus,  in  74  cases  out  of 
110,  only  one  foot  was  affected;  and  additional 
confirmation  of  the  general  statement  that  infantile 
paralysis,  upon  which  this  deformity  nearly  always 
depends,  generally  affects  only  one  side  of  the 
body. 

Prognosis. — As  non-congenital  talipes  cal- 
caneus is  usually  the  result  of  infantile  paralysis, 
especially  aflfecting  the  muscles  of  the  calf,  but 
sometimes  also  the  other  muscles  of  the  leg,  and 
persistent  in  its  character,  as  evidenced  by  the 
existence  of  the  deformity,  the  prognosis  must 
generally  be  unfavourable.  The  foot  may  bo 
improved  in  form,  and  rendered  more  useful,  but 
there  can  be  no  hope  of  curing  the  paralysis.  In 
some  cases  dependent  upon  other  causes  than 
paralysis,  as  above  described,  the  prognosis  may 
be  more  favourable,  but  it  is  unnecessary  further  to 
allude  to  the  conditions  in  these  exceptional  cases; 
they  will  be  at  once  recognised  by  the  surgeon. 

Treatment. — If  detected  in  the  early  stage, 
increase  of  the  deformity  may  be  prevented  by 
the  patient  wearing  a  high-heeled  boot  m  tlio 
daytime,  with  a  light  steel  support  on  each  side, 
furnished  with  what  is  known  to  the  mstrument 
maker  as  a  "  stop-joint  "  at  the  ankle— i.e.  a  jonit 
which  will  not  allow  of  flexion  of  the  foot  (tiiouglx 
in  the  early  stage  this  will  not  always  be  neces- 
sary), and  the  foot  should  be  kept  fiat  m  a  slipper 
with  a  metal  sole-plate  at  night. 

If  deformity  has  taken  place  to  a  mode  ate 
extent  only,  tl^e  form  of  the  foot        b«  ■"'^^ 
bv  a  Scarpa's  shoe  with  a  transverse  joint  m  the 

ment.    Tiie  same  kind  ot  >v»"^  o  > 
always  with  a  stop-joint,  may  be  used. 


In  the  Inte  stage,  when  the  depression  of  the  os 
cjilcis  and  contraction  of  the  arch  of  the  foot  are 
"  niarked,  the  general  adaption  of  the  liga 
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the  extremity  of  the  vessel  between  both  the 


meiitous  and  nuisciilar  structures  to  the  deformed 
position  of  the  foot,  frequently  gives  to  it  a  degree 
ot  finnness  very  useful  to  the  patient. 

Some  operative  procedures  have  been  attempted 
with  the  object  of  shortening  the  tendo-Aciiillis, 
and  of  producing  a  contraction  of  the  skin  above 
and  behind  the  os  calcis.  Dr.  Little  removed  a 
portion  of  the  tendo-Achillis,  together  with  some 
of  the  skin  above  the  os  calcis,  in  two  cases,  but 
with  very  little  benefit.  I  should  strongly  oppose 
tlie  repetition  of  any  such  operation.] 

William  Adams,  F.R.C.S. 

TALPA  (a  mole).  A  tumor  under  the  skin 
compared  to  a  mole  under  the  ground.  Such  is 
the  etymology.  Sometimes  it  means  an  encysted 
tumor  on  the  head.  (See  Atheroma,  and  Tu- 
mors, Encysted.) 
TAPPING.  See  Paracentesis. 
TAR.A.X1S  (from  Tapd(raca,  to  disturb).  A 
slight  inflammation  of  the  eye. 

TAXIS  (from  raa-a-u,  to  put  in  order).  The 
operation  of  reducing  a  hernia  ivith  the  hand 
(See  Hernia.) 

T  BANDAGE.    A  bandage  so  named  from  its 
ligure.    It  IS  principally  used  for  supportino-  the 
dressings  after  the  operation  for  the  cure  of  fistula 
in  ano,  m  diseases  of  the  perineum,  and  those  of 
the  groin,  anus,  &c.    It  is  composed  of  two  longi- 
tudinal pieces  of  linen  or  calico,  of  greater  or  lesser 
breadth,  according  to  circumstances.    The  trans- 
verse piece  serves  to  go  round  the  body  above  the 
hips;  the  perpendicular  piece  is  sewed,  at  one  of 
Us  ends,  to  the  middle  of  the  latter;  and,  in  gene- 
ral, its  other  extremity  is  slit  into  two  portions,  or 
t.-iils,  about  six  or  eight  inches  long.    The  perpen- 
dicular piece  of  the  T  bandage  extends  over  the 
sacrum  to  the  perineum;  and  its  two  ends  are 
carried  between  the  thighs  and  the  pudenda  to 
the  right  and  left,  and  fastened  to  the  transverse 
piece  surrounding  the  body.    Besides  the  common 
T  bandage,  there  is  another  one,  named  double, 
which  has  two  perpendicular  pieces,  sewed  to  the 
transverse  one,  about  four  inches  apart.    The  dou- 
ble T  bandage  is  said  to  be  more  particularly  ap- 
plicable to  the  diseases  of  the  perineum,  because 
one  may  make  the  two  perpendicular  pieces  cross 
each  other  on  the  part  affected,  and  leave  the  anus 
uncovered— an  advantage  which  the  simple  T  ban- 
dage certainly  lias  not.    (See  Bandage.) 

TENACULUM.    A  very  sharp-pointed  line 
hook,  with  which  the  mouths  of  bleeding  arteries 
are  seized  and  drawn  out,  in  order  that  they  may 
be  tied.    It  has  the  advantage  of  holding  the  ves- 
sel without  any  chance  of  the  latter  slipping  away; 
and  as  soon  as  the  ar  tery  has  been  seized,  the  in- 
strument may  be  hold  by  any  person,  even  a  child, 
while  the  surgeon  applies  the  lij-ature.  A  tenaculum' 
forceps  (which  is  kept  shut  with  a  spring)  is  much 
employed  at  tlie  present  day  for  taking  up  bleeding 
arteries.    Arteries  ahove  a  certain  size,  and  whose 
mouths  are  perfectly  visible,  are  generally  taken 
up  with  the  common  arterial  forceps,  their  coats 
being  very  liable  to  be  torn  with  a  tenaculum.  (See 
JMpiii/lreii,  Clin,  chit:  t.  iv.  p.  39G.)    When  the 
forceps  is  employed,  it  is  better,  instead  of  in- 
troducing the  end  of  one  of  its  blades  into  the 
mouth  of  the  artery,  to  take  conipictely  hold  of 


blades,  for  reasons  specified  in  the  article  ILumor- 

RHAGB. 

TENDONS,  WOUNDS  AND  OTHER  IN- 
JURIES  OF.  A  tendon,  after  being  divided,  or 
ruptured,  if  properly  treated,  readily  unites.  "The 
surrounding  cellular  membrane  is  thickened  by  an 
infiltration  of  coagnlable  lymph,  which  forms  a 
bed  that  contains  and  adheres  to  the  divided  ends. 
This  bed  of  thickened  membrane  shapes  itself  into 
a  callus,  which  gradually  coheres  inseparably  with 
the  ends  of  the  tendon;  and  acquiring  strength 
and  firmness,  after  a  time  shrinks  to  the  size  of 
the  neighbouring  tendon,  and  assumes  its  white 
colour  and  fibrous  character."  (See  Mayo's  Hu- 
man Pathology,  p.  120.) 

Tiie  tendons  are  susceptible  of  inflammation, 
and,  if  injected  with  fine  injection  in  this  state, 
their  vessels  are  seen  to  be  enlarged.  In  University 
College  Museum  are  some  good  specimens  of  the 
change  here  referred  to.  Like  other  fibrous  tex- 
tures, tendons  exhibit  a  backwardness  to  ulcerate. 
The  length  of  time  required  for  the  separation  of 
a  dead  portion  of  tendon  is  a  proof  of  this  fact. 

The  tendons  liable  to  be  broken  by  the  violent 
action  of  the  muscles  with  which  they  are  con- 
nected, are  the  tendo-Achillis,  that  of  the  exten- 
sor muscles  of  the  leg,  and  the  tendon  of  the  tri- 
ceps extensor  cubiti.  Mr.  M'Intyre,  of  Newcastle, 
once  mentioned  to  me  a  case  in  which  he  believed 
the  tendon  of  the  long  head  of  tl.e  biceps  had  been 
ruptured. 

The  superficial  situation  of  the  tendo-Achillis 
always  renders  the  diagnosis  of  its  rupture  ex- 
ceedingly obvious;  and  the  accident  can  only  be- 
come at  all  difficult  to  detect  when  there  is  a 
considerable  degree  of  swelling,  which  is  very 
rare.    When  the  tendon  has  been  cut,  the  simul- 
taneous division  of  the  skin  even  brings  the  injury 
of  the  tendon  into  view.    At  the  moment  when 
this  tendon  breaks,  the  patient  hears  a  sound  like 
that  of  the  smack  of  a  whip.    Li  whatever  way 
he  division  of  the  tendon  has  been  produced, 
here  as  a  sudden  incapacity,  or  at  least  an  ex- 
treme difficulty, either  of  standing  or  walking;  and 
the  patient  sometimes  falls  down  and  cannot  cet 
up  again.    There  is  a  palpable  depression  between 
the  ends  of  the  tendon,  which  depression  is  in- 
creased when  the  foot  is  bent,  and  diminished 
or  even  quite  removed,  when  the  foot  is  extended 
1  he  patient  can  bend  his  foot  very  well,  none  of 
the  flexor  muscles  being  involved;  the  power  of 
extending  it  is  also  still  possible,  as  the  peronaji 
muscles,  the  tibialis  posticus,  and  the  long  flexors 
of  the  toes  (see  Ca,e  by  J.  L.  Pclil)  remain  per- 
fect and  may  perform  this  motion.  UEmrcs  chir 
de  Desaidt,  p.  1.) 

The  indications  are,  to  bring  the  ends  oftli' 
divided  part  together,  and  to  keep  them  so,  untu 
they  have  become  firmly  united.  The  first  object 
IS  easily  fulfilled,  by  putting  the  foot  in  a  state 
of  completeextension;  the  second— namely,  that  of 
keeping  the  ends  of  the  tendon  in  contact— is  more 
difficult. 

In  order  to  have  a  right  comprehension  of  the 
indications,  we  should  consider  what  keeps  the 
i-nds  of  the  tendon  from  being  in  contact.  The 
flexion  of  the  foot  has  this  ell'cct  on  the  lower  iior- 
tion;  the  contraction  of  the  gastrocnemius  and 
solicus,  on  the  upper  one.  The  indications  then 
are,  to  put  the  foot  in  an  unalterable  state  of  ex- 
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tension,  and  to  counteract  the  action  of  the  above 
muscles. 

The  action  of  the  muscles  may  be  opposed  : — 
1.  By  keeping  them  in  a  continual  state  of  relaxa- 
tion. For  this  purpose,  the  leg  must  be  kept  half- 
bent  upon  the  thigh.— 2.  By  applying  methodical 
pressure  to  the  muscles;  methodical,  because  it  is 
to  operate  on  the  fleshy  portion  of  the  muscles,  ana 
not  on  the  tendon,  the  ends  of  which,  being  de- 
pressed by  it,  would  be  separated  from  each  other, 
and,  instead  of  growing  together,  would  unite  to 
the  adjacent  parts.  The  pressure  should  also  ope- 
rate so  as  to  prevent  the  ends  of  the  tendon  from 
inclining  either  to  the  right  or  left. 

J.  L.  Petit  first  devised  the  plan  of  treating 
the  ruptured  or  divided  tendo-Achillis,  by  keep- 
ing the  leg  and  foot  in  a  particular  posture,  with 
the  aid  of  an  apparatus.  Seeing  that  the  exten- 
sion of  the  foot  brought  the  ends  of  the  tendon 
into  contact,  it  occurred  to  him  that  such  exten- 
sion should  be  maintained  during  the  whole  of  the 
treatment,  in  order  to  bring  about  a  permanent 
union.  This  aim  is,  in  fact,  the  common  basis  of 
all  the  numerous  methods  which  have  since  been 
recommended. 

Dr.  Alexander  Monro  (primus)  happened  to 
rupture  his  tendo-Achillis.  When  the  accident 
took  place,  he  heard  a  loud  crack,  as  if  he  had 
suddenly  broken  a  nut  with  his  heel,  and  he  ex- 
perienced a  sensation  as  if  the  heel  of  his  shoe  had 
made  a  hole  in  the  floor.  This  sensation,  he  says, 
has  also  been  observed  by  others,  though  some  have 
complained  of  a  smart  stroke,  like  what  would  be 
produced  by  a  stone  or  cane.  Immediately  sus- 
pecting what  had  happened,  the  doctor  extended 
his  left  foot,  in  which  the  injury  had  taken  place, 
as  strongly  as  he  could  with  his  right  hand;  while 
with  the  left  he  pressed  the  muscles  of  the  calf 
downward,  so  as  to  bring  the  ends  of  the  broken 
tendon  as  near  together  as  possible.  In  this  posi- 
tion he  sat,  until  two  surgeons  came  to  his  assist- 
ance. They  applied  compresses  and  a  bent  board 
to  the  upper  part  of  the  foot  and  forepart  of  the 


leg,  both  which  they  kept,  as  nearly  as  possible,  in 
a  straight  line,  by  a  tight  bandage  made  with  a 
long  roller.  But  as  this  mode  of  dressing  soon 
became  very  uneasy,  it  was  changed  for  the  fol- 
lowing one:— A  foot-sock,  or  slipper,  was  made  of 
double-quilted  ticking,  from  the  heel  of  which  a 
belt  or  strap  projected,  of  sufficient  length  to  reacli 
over  the  calf  of  the  leg.  A  strong  piece,  of  the 
same  materials,  was  prepared  of  sufficient  breadth 
to  surround  the  calf,  and  this  was  fastened  with 
lacings.  On  the  back  part  of  this  was  a  buckle, 
through  which  the  strap  of  the  foot-sock  was 
passed,  so  tiiat  the  foot  could  be  extended  and 
the  calf  brought  down  at  pleasure.  The  leg  and 
foot  were  wrapt  up  in  soft  flannel,  fumigated  with 
benzoin,  and  the  bandage  was  kept  on  day  and 
night— the  belt  being  made  tighter  when  the  doctor 
was  about  to  go  to  sleep,  and  loosened  when  he 
was  awake  and  on  his  guard.  For  a  fortnight  he 
did  not  move  his  foot  and  leg  at  all,  but  was  con- 
veyed in  a  chair  on  castors  from  one  part  of  the 
room  to  another.  After  this  he  began  to  move 
the  ankle-joint,  but  in  such  a  gentle  manner  as  not 
to  give  any  pain.  The  degree  of  motion  was 
gradiiiiUy  increased,  as  the  tendon  became  capable 
of  be;iriiig  it,  care  beinc  taken  to  stop  when  the 


motion  began  to  create  uneasiness.  Tiie  affected 
limb  was  moved  in  this  way  for  half  an  hour  at  a 


time.  In  a  few  days  the  hollow,  between  the 
separated  ends  of  the  tendon,  became  imperceptible, 
though  the  part  continued  soft  much  longer.  It 
became,  however,  gradually  thicker  and  harder, 
until  a  knot  was  at  last  formed  in  it,  apparently  of 
a  cartilaginous  nature.  Though  this  was,  at  first, 
as  large  as  a  middling  plum,  and  gradually  became 
softer  and  smaller,  yet  it  did  not  disappear  entirely. 
Having  occasion  to  go  out  six  weeks  after  the  ac- 
cident, the  doctor  put  on  a  pair  of  shoes,  with  heels 
two  inches  high,  and  contrived  a  steel  machine  to 
keep  his  foot  in  the  proper  position.  This  machine, 
however,  he  afterwards  changed  for  another,  made 
of  the  same  materials  as  the  former.  It  was  not 
till  five  months  after  the  accident  that  he  thought 
proper  to  lay  aside  all  assistance  and  to  put  the 
strength  of  the  tendon  to  a  trial.  (See  Monro's 
Works,  p.  C61.) 

The  following  was  Desault's  method,  which, 
though  it  was  expressly  designed  to  fulfil  the  above- 
mentioned  indications,  may  not  be  a  more  valuable 
practical  plan  than  what  was  adopted  by  Dr. 
Monro.  After  the  ends  of  the  tendon  had  been 
brought  into  contact  by  moderate  flexion  of  the 
knee,  and  complete  extension  of  the  foot,  Desault 
used  to  fill  up  the  hollows,  on  each  side  of  the 
tendon,  with  soft  lint  and  compresses.  The  roller, 
applied  to  the  limb,  made  as  much  pressure  on 
these  compresses  as  on  the  tendon;  and  hence 
this  part  could  not  be  depressed  too  much  against 
the  subjacent  parts.  Desault  next  took  a  band- 
age, about  two  inches  broad,  and  long  enough  to 
reach  from  the  toes  to  the  middle  of  the  thigh, 
and  placed  it  under  the  foot,  over  the  back  of  the 
leg  and  lower  part  of  the  thigh.  He  then  began 
to  apply  a  few  circles  of  a  roller  round  the  end  of 
the  foot,  so  as  to  fix  the  lower  extremity  of  the 
longitudinal  band.  After  covering  the  whole  foot 
with  the  roller,  he  used  to  make  it  describe  the 
figure  of  8,  passing  it  under  the  foot,  and  across 
the  place  where  the  tendon  was  ruptured ;  and  the 
method  was  finished  by  encircling  the  limb  up- 
ward, with  the  roller,  as  far  as  the  upper  end  of 
the  longitudinal  bandage. 

At  the  present  day,  it  is  usual  not  to  confine 
the  patient  in  bed  very  long;  but  after  the  inflam- 
mation, immediately  following  the  accident,  he 
is  permitted  to  sit  up,  the  heel  being  kept  up- 
wards and  the  foot  extended  by  means  of  a  slipper 
and  a  strap,  or  band,  which  is  connected  to  an- 
other strap,  or  band,  applied  round  the  lower  part 
of  the  thigh.  He  should  also  soon  avail  himselt  ot 
the  aid  of  a  high-heeled  shoe. 

A  rupture  of  the  tendon  of  the  extensor  mus- 
cles of  tiie  leg  requires  nearly  the  same  kind  oi 
treatment  as  a  fracture  of  the  patella.  However, 
pressure  exactly  on  the  broken  part  of  the  tendon 
should  be  avoided;  the  limb  should  be  kept  ex- 
tended, and  Bomewliat  raised;  cold  lotions  appliei , 
and  afterwards  bleeding  and  leeches  employed, 
if  necessary,  with  other  antiphlogistic  measures. 
No  bandage  should  be  put  on  till  the  inffamraa- 
tion  has  subsided.  In  the  course  of  two  or  three 
weeks,  the  surgeon  should  cause  the  jmnt  to  be 
gently  moved,  without  any  muscular  exertion  on  tne 
pnrt  of  the  patient  himself.  ,  .  . 

^  When  the  tendon  of  the  triceps  ^-^'^"^"^^  f '''' 
is  ruptured,  the  limb  is  to  be  kept  ^"-S  >';,^^ 
applications  are  to  he  used  for  a  few  d      J  f'^f 
necessary,  strict  antiphlogistic  treatment  P"  ^ i  ^-^- 
The  ojcralion  of  dividing  tliC  tendon  o/  Ackllcs 
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is  occasionally  performed.  It  has  sometimes  hap- 
pened that,  after  a  portion  of  the  foot  has  been 
amputated  by  Chopart's  method,  the  remaining 
part  of  it  is  drawn  permanently  backward  by  the 
powerful  action  of  the  gastrocnemius  and  solsus. 
For  the  relief  of  such  a  case,  the  proposal  has  been 
made  to  divide  the  tendon  of  Achilles. 

The  same  proceeding  was  resorted  to,  more 
than  twenty  years  ago,  by  Thilenius  in  an  example 
of  club-foot,  which  could  not  be  rectified  by  other 
means.    This  practice,  which  was  afterwards  fol- 
lowed by  Delpech,  is  founded  on  the  fact,  tliat,  in 
all  cases  of  rupture  of  this  tendon,  an  encircling 
bond  of  connection  is  formed,  instead  of  direct 
union  taking  place  between  its  extremities;  and 
that  such  uniting  medium  then  becomes  lengthenet 
and  thinned,  so  that,  at  this  point,  the  tendon  ul 
timately  loses  a  part  of  its  original  diameter.  M, 
Delpech  used  to  introduce  a  straight  bistoury  be 
tween  the  tendon  and  the  os  calcis,  completely 
through  the  part,  dividing  the  skin  at  the  inner  and 
outer  side  of  the  heel  and  cellular  tissue  in  front  of 
the  tendon,  to  the  extent  of  an  inch.  Having  with- 
drawn the  bistoury,  the  tendon  was  next  cut  through 
from  before  backwards,  with  another  knife,  that  had 
a  very  convex  edge.    The  two  ends  of  the  tendon 
were  then  kept  in  contact.    In  about  a  month  the 
external  wounds  were  nearly  healed ;  and  the  union 
of  the   tendon  being  sufficiently  firm,  and  the 
part  elongated  by  a  few  lines,  an  apparatus  was 
applied  to  bring  the  foot  forwards,  and  gradually 
lengthen  the  tendon. 

Stromeyer's  plan,  which  is  more  simple,  and 
deserving  of  preference,  is  executed  with  a  curved, 
very  sharp-pointed  bistoury.  This  is  introduced 
two  or  three  inches  above  the  insertion  of  the  ten 
don,  between  it  and  the  tibia — the  back  of  the  knife 
being  turned  towards  the  bone,  and  the  edge  to- 
wards the  tendon.  The  point  should  only  just 
pass  through  the  skin  on  the  opposite  side  of  the 
limb.  The  ends  of  the  tendon  are  to  be  brought 
together  by  extending  the  foot  ;  and  the  wound 
generally  heals  by  the  first  intention.  On  the 
tenth  day,  the  further  extension  of  the  foot  may 
commence.  As  M.  Malgaigne  observes,  this  plan 
is  preferable  to  that  followed  by  Delpech,  because 
the  tendon  remains  free  under  the  skin,  whereas 
after  the  other  method  the  two  incisions  suppu- 
rate, and  the  cicatrix  is  liable  to  become  united  to 
that  of  the  tendon,  and  to  be  hurtfully  drawn  and 
irritated  when  the  limb  is  exercised.  (See  Mal- 
yaiijne^  Manuel  de  Med,  oper.  p.  152,  ed.  2.)  It 
is  scarcely  necessary  to  remark,  that  the  division 
of  the  tendon  of  Achilles  is  only  applicable  to  cer- 
tain forms  of  club-foot,  in  which  the  action  of  the 
great  muscles  of  the  calf  is  decidedly  concerned 
in  preventing  the  part  from  assuming  a  better  po- 
sition, and  machinery,  bandage?,  and  long-conti- 
nued manual  pressure  will  not  avail. 

I  lately  heard  of  a  contracted  knee,  in  which  the 
proposal  of  dividing  the  tendon  of  the  biceps  was 
under  consideration,  as  a  means  of  relief.  Of  course, 
success  would  not  attend  such  practice,  unless 
that  muscle  were  particularly  the  cause  of  the 
permanent  flexion  of  the  knee.  (See  Talii'k.s 
and  OiiTiioP/TJDic  Surokky.) 

TENT.    A  roll  of  lint  for  dilating  openings, 
sinuses,  &c. 

TESTICLE,  DISEASES  OF  THE.  Ac- 
cording to  Sir  Astley  Cooper,  the  body  of  the  tes- 
ticle is  less  prone  to  disease  than  the  mammary 
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gland  in  the  other  sex;  he  acknowledges,  how- 
ever, that  it  is  often  the  seat  of  disease,  and 
that  the  spermatic  cord,  and  the  coats  of  the  tes- 
ticle, are  also  subject  to  a  great  variety  of  affec- 
tions.   TJie  reasons  assigned  by  him  for  the  fre- 
quency of  diseases  in  these  parts  are  the  follow- 
ing:— I.  The  pendulous  situation  of  the  testicles, 
which  renders  them  very  liable  to  inflammation; 
for  the  blood  gravitates  into  them,  and  returns 
with  difficulty  by  the  veins. — 2.  The  excitement 
to  which  they  are  liable  from  passion,  and  which, 
often  not  admitting  of  being  immediately  gratified, 
leads  to  an  accumulation  of  seminal  secretion,  and 
to  a  painful  and  excessive  distension  of  the  semi- 
niferous tubes,  followed  by  inflammation. — 3.  The 
testicles  are  greatly  exposed  to  blows  and  pressure. 
— 4.  They  are  frequently  involved,  secondarily,  ia 
consequence  of  diseases  of  the  urethra  and  pros- 
tate gland, — 5.  The  changes  which  the  organ  un- 
dergoes in  old  age,  and  at  puberty,  sometimes 
bring  on  disease  of  it. — 6.  The  liability  of  the  tes- 
ticle to  be  interrupted,  or  altogether  arrested,  dur- 
ing its  descent  into  the  scrotum.    This  process, 
though  usually  completed  before  birth,  is  often 
delayed  for  years,  and  the  testicle  may  then  re- 
main at  the  lower  part  of  the  abdomen,  or  in  the 
groin,  in  which  last  situation  it  is  much  exposed 
to  injury.    (See  Sir  A.  Cooper,  Qn  Urn  Strwiure 
and  Diseases  ofilie  Testis,  part  ii.  p.  5.) 

The  affections  to  which  this  organ  and  its  ap- 
pendages are  liable  conveniently  admit  of  being 
referred  to  four  heads  : — I.  Diseases  of  the  testis  ; 
2.  Of  the  tunica  vaginalis  ;  3.  Of  the  cord;  and 
4.  Of  the  scrotum.  The  reader  will  find  an  account 
of  the  three  last  classes  of  diseases  in  the  articles 

HyDROCELE.H^MATOCELE,  SCROTUM,  and  VARI- 
COCELE, so  that  these  subjects  will  not  receive 
particular  notice  in  this  place. 

It  would  perhaps  be  difficult  to  cite  any  depart- 
ment of  surgery  in  which  greater  improvement  has 
taken  place  of  late  years  than  in  that  which  re- 
lates to  the  diagnosis  and  more  judicious  treat- 
ment adopted  with  regard  to  diseases  of  the  tes- 
ticle. The  result  is  that  castration,  which  at  one 
period  used  to  be  very  frequently  performed  in  the 
hospitals  of  London,  is  now  a  compai'atively  rare 
proceeding.  The  same  beneficial  reform,  through 
the  influence  and  practice  of  Duguytien,,  at  the- 
Hotel-Dieu,  has  been  also  mad;.?,  in  France',  andl 
of  the  numerous  patients  anniii^y  admitted  intff 
the  French  hospitals  for  such  diseases,  most  are 
cured  without  operation.  In  the  maj.ojity  of  ir, 
stances,  Dupuytren  ascertained  that  tlie  enlarge- 
ment of  the  testicles  proceeded  from  external  vio- 
lence, syphilis  of  long  standing,  or  from  scrofulous  or 
some  other  unfavourable  state  of  the  general  health  • 
and  hence,  he  made  it  a  rule  never  to  resort  to 
castration  without  having  first  tried,  for  a  full 
month  or  six  weeks,  some  method  of  treatment 
adapted  to  the  cause  of  the  complaint.  (See  Du- 
puylren,  in  C/itt.  chir.  t.  i.  p.  8G  08.) 

Acute  Jn'lammaiioti  of  the  Testicle;  Orchitis 
(from  opxis,  a  testicle);  or  Hernia  humoralis,  aii 
"bsurd,  though  formerly  a  common,  name  for  the 
omplaint,  which  being  founded,  as  Sir  Astley 
Cooper  justly  observes,  upon  mistaken  pathological 
principles,  ought  to  bo  abiindom-d. 

[Until  somewhat  recently  inflammation  of  tho 
body  of  the  testicle  and  inlhnnmation  of  the 
opididymis  were  confounded  together,  and  described 
under  the  common  term  Orcldlis,  but,  with  au  im- 
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proved  knowledge  of  the  pathology  of  these  parts, 
a  separation  has  been  made  between  these  two 
really  distinct  aiYections.  This  division  has  long 
been  insisted  on  by  the  French  surgeons,  who  first 
pointed  out  the  different  causes  which  produce,  and 
the  different  symptoms  which  follow,  inflammation 
in  these  two  portions  of  the  testicle.  {Velpeau, 
Diet,  de  AlCd.  t.  xxix.  article  I'esliciih;  Ricord, 
Traili  des  Afal.  vhi.  1838.)  The  term  Orchitis  is 
now  limited  to  an  inflammation  of  the  body  of  the 
gland,  whilst  a  similar  action  in  the  epididymis 
lias  received  tlie  name  of  Epididi/milis. 

Epididi/milis  may  be  caused  by  a  direct  injury, 
but  it  usually  results  from  some  irritation  of  the 
urethra  or  neck  of  the  bladder,  such  as  an  urethral 
discharge,  the  introduction  of  a  catheter  or  bougie, 
the  passage  of  a  calculus,  inflammation  of,  or 
injury  to,  the  prostate  gland  and  base  of  the 
bladder,  obstruction  to  the  flow  of  urine  in  conse- 
quence of  a  stricture,  &c. 

The  affection  usually  commences  in  one  testicle, 
and,  as  this  is  recovering,  the  other  often  takes  on 
a  similar  action,  but  it  is  rare  to  find  both  attacked 
Binniltaneous!3%  If  the  disease  be  occasioned  by 
gonorrhoe  i,  it  is  seldom  during  the  acute  stage,  but 
rather  when  the  discharge  is  becoming  chronic, 
and  the  inflammation  has  reached  the  prostatic  part 
of  the  urethra,  from  which  it  passes  by  continuity 
along  the  vas  deferens  to  the  epidid3'mis  ;  and, 
when  this  is  involved,  the  urethral  discharge  com- 
monly ceases,  or  is  much  diminished.  Since,  in 
many  cases,  no  pain  is  experienced  along  the  course 
of  the  cord,  some  writers,  and  amongst  them  Sir 
Benjamin  Brodie,  incline  to  the  belief  that  there 
is  a  dii'ecl  translation,  or  a  metastasis,  of  the  inflam- 
mation from  the  urethra  to  the  epididymis,  but  he 
also  admits  that  there  is  sometimes  an  extension 
of  the  inflammation  of  the  urethra  and  vasa 
deferentia  to  the  testicle."  {Lond.  Med.  Guz. 
vol.  xiii.  p.  218.)  Sir  Astley  Cooper's  observations 
have  led  him  to  concur  entirely  in  this  latter 
opinion,  and  Mr.  Curling  is  also  inclined  to  dis- 
card the  theorj'  of  a  metastasis. 

Occasionally  pain  along  the  track  of  the  sperma- 
tic cord  indicates  the  commencement  of  the  attack, 
but  more  commonly  tenderness  and  swelling  of  the 
epididymis  are  the  first  symptoms;  these  rapidly 
increase,  and  are  followed  by  effusion  into  the 
tunica  vaginalis,  which  soon  becomes  distended,  and 
causes  considerable  discomfort  by  its  weight  and 
dragging  upon  the  cord,  constituting  what  has 
been  termed  an  acide  hydrocele.  The  fluid  within 
this  serous  cavity  soon  conceals  the  body  of  the  tes- 
ticle, which,  so  long  as  it  can  be  felt,  remains  soft 
and  natural  to  the  touch,  whilst  moderate  pressure 
upon  it  does  not  produce  pain;  the  epididymis  can 
usually  be  well  defined,  as  a  hard  knotted  cord  at  the 
posterior  and  lower  part  of  the  scrotum;  it  is  ex- 
tremely sensitive,  and,  when  touched,  a  sharp  pain 
is  produced,  passing  up  into  the  groin.  Sometimes 
also  the  vas  deferens  may  be  felt  swollen  and  ten- 
der whilst  lying  in  the  inguinal  region. 

When  the  tunica  vaginalis  is  mucli  inflamed, 
the  skin  covering  it  becomes  red,  tumid,  (Edematous, 
with  its  veins  prominent  and  turgid.  Tlie  dartos 
tissue  is  infiltrated  with  fluid,  and  the  scrotum 
forms  an  even  uniform  swelling  of  ovoid  shape, 
wliich  completely  masks  the  outline  of  the  gland. 
There  is  much  pain  when  tlie  parts  are  handled 
or  compressed,  as  in  walking,  &c.,  and,  when  un- 
Bupported,  intolerable  aching  is  caused  in  the  groin 
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from  the  great  weight  of  the  swelling;  if, however, 
the  patient  be  at  rest,  and  especially  in  the  hori- 
zontal posture,  but  little  suffering  is  experienced. 
Usually  the  constitutional  disturbance  is  incoii- 
sideiable,  but,  if  the  reverse  be  the  case,  or  the 
local  pain  excessive,  the  body  of  the  testis  is  then 
probably  involved  also  by  extension  of  the  inflam- 
mation into  the  semiuiferous  tubes;  this,  however, 
is  not  of  common  occurrence. 

As  the  disease  subsides,  the  accumulation  within 
the  tunica  vaginalis  is  rapidly  absorbed,  as  is  also 
the  serous  exudation  into  the  cellular  tissue  of  the 
scrotum;  it  happens  occasionally,  though,  that  the 
fluid  will  remain  and  a  hydrocele  result. 

When  the  testicle  can  again  be  made  out,  it  pro- 
bably will  be  harder  and  rather  larger  than  before, 
owing  to  congestion  of  its  vessels;  and  the  epididymis 
will  be  felt  greatly  enlarged,  especially  at  its  upper 
and  lower  extremities,  which  are  generally  more 
swollen  than  the  intervening  part  of  the  tube. 
This  thickening  will  often  remain  for  a  length  of 
time  after  all  inflammation  has  passed  away,  ai.d, 
if  it  persist  in  or  around  the  globus  minor,  may 
produce  occlusion  more  or  less  complete  of  the 
duct,  and  thus  occasion  serious  impairment  to  tlie 
function  of  the  gland  ;  such  is  the  case,  though  to 
a  less  extent,  when  the  globus  major  is  at  fault, 
and  it  is  not  uncommon  to  find  this  portion  of  the 
organ  after  sexual  excitement  more  swollen  and 
tender  than  the  rest  of  the  epididymis,  in  conse- 
quence of  a  partial  retention  of  the  seminal 
secretion. 

Epidid3-mitis,  however,  does  not  often  cause 
permanent  injury  to  the  function  of  the  testis,  al- 
though the  reverse  maj'  be  the  case.  In  soniij 
instances  neuralgia  and  that  condition  of  the  gland 
known  as  "  irritable  testis  "  have  been  traced  to 
this  affection,  but  these  painful  maladies  have 
usually  occurred  in  weakly  persons  who  have 
largely  indulged  their  sexual  instincts. 

In  the  treatment  of  epididymitis,  as  in  all 
inflammatory  affections,  rest  is  of  the  first  impor- 
tance, and,  if  possible,  in  the  recumbent  posture, 
with  a  pillow  between  the  thighs  to  support  the 
scrotum;  if  this  cannot  be  obtained,  the  testicles 
must  be  supported  by  handkerchiefs  carefully 
adjusted,  or  by  a  large  suspensory  bandage.  Six 
or  a  dozen  leeches,  repeated  if  necessar}',  will 
generally  give  much  relief,  and  evaporating  lo- 
tions or  a  cool  poultice  should  be  applied  to  the 
part.  As  the  pain  and  swelling  subside,  a  weak 
lotion  of  tincture  of  iodine,  or  blue  ointment  with 
extract  of  belladonna,  may  be  advantngeously  used, 
but  they  should  be  discontinued  during  several 
hours  in  the  day  lest  they  irritate  the  scrotum. 
Internally,  tartarised  antimony  with  opium  and 
mildly  purgative  doses  of  sulphate  of  magnesia,  or 
some  other  laxative  saline  are  useful.  Wiien  tlie 
affection  has  become  chronic,  and  tliere  is  much 
thickening,  iodide  of  potassium  or  small  doses  of 
mercury  will  aid  in  promoting  the  absorption  of 
the  inflammatory  exudation. 

Strapping  the  scrotum  with  adhesive  plaister  as 
practised  by  Fricke,  of  Hamburg  {Gaz.  mcd.  de 
Paris,  18;i.9),  has  been  much  praised  by  some  sur- 
geons, but  few  patients  can  bear  the  pressure  upon 
the  inflamed  part,  even  when  the  strips  liave  been 
skilfully  applied,  and  if  tiiis  be  not  the  case,  the 
pain  caused  tiy  the  uneven  compression  is  intolerable. 

Puncturing  the  tunica  vaginalis  with  a  fine 
lancet,  as  recommended  hy  Velpeau  (^Dict.  dc 
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AfcJ.  p.  458,  vol.  XXIX.),  or  evacuation  of  its  con- 
tents with  a  small  trocar,  will  relieve  the  pain  and 
tension  greatly  when  the  collection  of  iluid  is 
Luge. 

Local  venesection,  by  opening  one  of  the  dis- 
tended scrotal  veins,  has  been  advantageously 
I'lactised  ;  it  reduces  the  vascular  engorgement  of 
the  skin,  and  therefore  diminishes  the  symptoms. 

Blistering  the  scrotum  and  the  application  of 
1  tiler  counter-irritants  have  been  tried  in  the  more 
clironic  cases,  but  this  mode  of  treatment  causes 
great  sutlcring  to  the  patient,  and  should  not  be 
employed  except  the  affection  be  very  obstinate,  and 
other  remedies  have  failed. 

Orchitis,  or  Iiiflammaiion  of  the  body  of  the  Tes- 
ticle, may  be  of  two  kinds,  acute  and  chronic. 

The  acute  variety  is  of  rare  occurrence,  and  gene- 
rally results  from  an  injury  to  the  testis;  it  may, 
however,  follow  an  attack  of  epididymitis,  in  con- 
sequence of  the  inflammation  reaching  the  body  of 
the  organ;  in  mumps,  also,  as  the  swelling  is  sub- 
siding in  the  salivary  glands,  one  or  both  of  the 
testicles  may  become  inflamed;  this  is  supposed  to 
be  due  to  a  metastasis  of  the  inflammation.] 

Acute  orchitis  commences  with  swelling  of  the 
gland  and  tenderness,  so  that  the  pressure  of  the 
ihigh  can  scarcely  be  borne.  This  is  succeeded 
by  pain  of  a  constant  dull  aching  character,  which 
soon  becomes  very  severe;  and,  the  weight  of  the 
testis  being  much  increased,  the  spermatic  cord  is 
drawn  painfully  downwards,  so  that  the  patient 
seeks  to  obtain  some  relief  by  supporting  the  part 
with  his  hands.  The  pain  is  obtuse,  resembling 
the  suffering  caused  by  squeezing  the  testicle. 
The  pain  and  swelling  extend  along  the  spermatic 
cord  into  the  inguinal  canal,  and  great  uneasiness 
is  experienced  in  the  groin,  hip,  inner  part  of  the 
thighs,  and  especially  the  loins,  in  consequence  of 
the  origin  of  the  spermatic  nerves  from  the  lumbar 
plexus  of  the  sympathetic.  "  From  the  communi- 
cation between  the  renal  and  spermatic  nerves, 
with  the  nerves  of  the  stomach  by  the  solar  plexus, 
and  with  those  of  the  intestines  through  the  me- 
senteric plexus,  the  stomach  is  affected  with  nausi'a, 
and  sometimes  severe  vomiting,"  whilst  pain  in 
the  intestines  and  obstinate  constipation  are 
usually  experienced.  {Sir  Astley  Cooper,  Op.  cit. 
part  ii.  p.  8.) 

[The sudden  vomiting  and  faintness  which  nearly 
nlwa3's  ensue  from  an  injury  to  the  testicle  may 
also  be  explained  in  the  same  way. 

The  pain  in  the  loins  is  occasionally  very  in- 
tense, and  is  aggravated  by  the  least  movement,  so 
that  the  patient  walks  with  difficulty,  inclining 
his  body  forwards,  seeking  thereby  to  relax  the 
muscles  and  gain  some  slight  relief  from  suffering.] 

In  some  cases  it  happens  that  the  pressure  made 
by  the  tendon  of  the  external  oblique  on  the 
swollen  cord  is  the  occasion  of  great  pain,  which 
sometimes  undergoes  severe  exacerbations  from 
spasms  of  the  creraaster  muscle,  adding  much  to  the 
distress. 

The  flattened  oval  shnpe  of  the  enlarged  testis, 
with  the  epididymis  unaffected  at  its  posterior 
border,  can  be  well  made  out,  until  effusion  has 
taken  place  into  the  tunica  vaginalis;  this,  how- 
ever, is  not  so  constant,  and  is  far  less  in  amount 
than  when  the  epididymis  is  inflamed,  and,  unless 
this  be  the  case,  the  skin  of  the  scrotum  is  or- 
dinarily but  little  altered  in  appearance.] 

During  the  violence  of  the  inflammation,  the 


constitution  is  often  greatly  disturbed;  the  tongue 
becoming  furred,  the  pulse  quick  and  hard,  the 
skin  hot,  the  bowels  confined,  and  general  febrile 
irritation.  It  has  been  observed  that,  when  acute  in- 
flammation of  the  testicle  arises  from  sympathy 
with  the  urethra,  it  rarely  proceeds  to  suppuration; 
but  when  it  is  the  effect  of  a  blow,  or  of  vicissitude 
of  temperature,  suppuration  sometimes,  though  not 
frequently,  follows;  and  then  all  the  symptoms 
are  aggravated,  and  shiverings  added  to  those  al- 
ready described.  In  fact,  the  purulent  matter 
being  confined  by  the  fibrous  covering  of  the  tunica 
albuginea,  a  texture  that  ulcerates  with  difficult}', 
much  time  elapses  before  the  abscess  bursts  ;  and 
when  this  happens,  several  openings  and  sinuses 
are  frequently  formed,  which  discharge  both  pus 
and  seminal  fluid,  and  are  difficult  to  heal.  {Sir 
Astley  Cooper,  Op.  cit.  p.  10-12.) 

[Suppuration  is  an  unusual  termination  of  in- 
flamed testis,  and  when  it  does  occur,  it  is  nearly 
always  in  scrofulous  persons,  or  in  those  whose 
health  has  become  much  impaired.  Sloughing  of 
the  testicle  has  been  occasionally  met  with  as  the 
result  of  acute  orchitis,  and  even  gangrene,  but 
they  are  of  very  rare  occurrence.  When  the  ab- 
scess has  given  way  and  discharged  its  contents,  it 
may  heal  up,  as  in  any  other  part  of  the  body;  but 
commonly  the  gland  protrudes  through  the  opening 
formed  in  the  skin,  and  adheres  firmly  to  its  mar- 
gins, giving  rise  to  a  red  granular-looking  swelling, 
which  has  been  called  "  the  granular  swelling  of 
the  testis,"  fungus  testis,  and  hernia  testis,  under 
which  latter  name  the  affection  will  hereafter  be 
specially  described.] 

Sir  Astley  Cooper  has  remarked  that "  a  wound 
of  the  testis  does  not  produce  the  pain  and  inflam- 
matory effects  which  might  be  anticipated  ;  for  I 
have  several  times  known  a  lancet,  and  even  a 
trocar,  thrust  into  its  substance.  It  is  followed  by 
a  sickening  pain,  and  the  patient  sometimes  vomits; 
but  the  wound  heals  readih',  and  v/ithout  suppura- 
tion. In  one  case,  however,  in  which  the  trocar 
was  twice  thrust  into  a  testis,  violent  inflam- 
mation and  suppuration  succeeded."  (Od  cit 
p.  19.)  ^'  • 

[Although  a  contusion  will  sometimes  lead  to  de- 
structive inflammation,  or  even  complete  disorgani- 
sation of  the  texture  and  function  of  the  testicle, 
yet  the  effects  of  a  punctured  or  incised  wound 
are  seldom  of  a  severe  character,  and  so  little  does 
the  organ  resent  this  kind  of  injury  that  the  treat- 
ment of  orchitis  by  repe;rted  punctures  into  the 
body  of  the  gland  ha?  been  recommended  by 
M.  Vidal  de  Cassis,  according  to  whom  it  has 
been  attended  by  the  most  satisfactory  results. 
{Treatise  on  Venereal  Diseases,  Translation  by 
Blachnan,  p.  1 38.)  M.  Cullerier  has  also  practised 
this  method,  and  has  not  found  any  ill-effects  follow 
the  punctures.  {Des  Affections  'blennorrhaqiqties 
p.  112.)]  ' 
The  testicle,  not  yet  descended  into  the  scrotum 
may  inflame  from  a  blow,  or  the  pressure  of  a 
truss,  and  give  rise  to  excessive  pain,  with  vomit- 
ing, constipation,  tenderness  in  the  abdomen,  and 
severe  febrile  disturbance. 

[When  lodged  in  the  inguinal  canal,  the  testicle 
appears  to  be  more  pione  to  disease  than  when  it 
has  reached  its  normal  position  in  the  scrotum  • 
and  not  only  is  it  more  subject  to  inflanuuatioii 
when  retained  in  the  groin,  in  consequence  of  the 


pressure  exercised  upon  it  by  the  abdominal 
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muscles,  and  the  various  movements  of  the  thighs, 
but  the  pain  is  thereby  rendered  more  violent  and 
the  attacks  more  frequent  than  under  ordinary 
circumstances,  so  that  on  this  account  it  has 
occasionally  been  found  necessary  to  remove  the 
gland. 

In  some  cases  the  svmptoms  will  be  very  severe, 
and  simulate  those  of  a  hernia,  or  of  a  bubo  InUam- 
ination  may  also  be  excited  in  the  testis  during  its 
descent,  by  its  arrea  and  constriction  at  the  ex- 
ternal abdominal  ring,  in  which  case  great  pamand 
swelling  result. 

Spasm  of  the  cremaster  muscle  will  sometimes 
be  excited  by  retention  of  the  testicle  in  the 
narrow  space  between  the  abdominal  rings,  and  if 
the  organ  be  inflamed,  much  additional  suffering  is 
occasioned. 

Orchitis  may  be  met  with  in  infants  and  very 
young  children,  and  in  these  cases  it  is  often  diffi- 
cult to  assign  a  cause  for  the  attack.  "The  symptoms 
were  acute,  and  the  swelling  considerable,'"  Mr. 
Curling  remarks  of  certain  cases  which  occurred 
in  his  practice,  "  but  the  disease  soon  subsided, 
and  it  was  always  confined  to  one  testicle."  (A 
Fraclical  Treatise  on  Diseases  of  the  Testis,  p.  272.) 
Inflammation  of  the  epididymis,  or  of  the  tunica 
vaginalis,  Vugijialitis,  as  it  has  been  termed  by  M. 
Bouchoux,  is,  however,  far  more  frequent  at 
this  age  than  inflammation  of  the  gland  itself.] 

A  patient  with  acute  inflammation  of  the  testicle 
should  wear  a  suspensory  bandage,  and  keep  him- 
self quiet  on  a  sofa,  or  even  in  bed  in  the  recumbent 
position.  Leeches  should  be  applied  to  the 
scrotum,  or  along  the  course  of  the  spermatic 
cord;  and,  if  the  local  and  general  symptoms  be 
severe,  it  may  be  necessary  to  take  blood  from  the 
arm,  or  from  the  loins  by  cupping.  When 
leeches  cannot  be  obtained,  the  surgeon  may 
puncture  three  or  four  veins  of  the  scrotum,  with 
the  pomt  of  the  lancet  introduced  transversely 
•with  respect  to  these  vessels,  which  will  then  bleed 
freely,  more  especially  if  the  parts  be  placed  in 
warm  water;  but  this  will  not  afford  so  much 
benefit  as  in  epididymitis,  unless  the  scrotum  be 
also  inflamed. 

The  recumbent  position  does  not  obviate  the 
necessity  for  supporting  the  testicle  with  a  sus- 
pensory bandage  or  handkerchief;  and  the  inflamed 
part  should  thus  be  brought  towards  the  abdomen, 
and  not  suffered  to  fall  between  tlie  thighs,  which 
would  destroy  the  salutary  influence  of  the  re- 
cumbent posture.  When  the  patient  has  not  a 
regular  suspensory  bandage,  he  may  support  the 
part  very  well  with  a  handkerchief,  which  should 
be  fastened  at  each  end  to  another  handkerchief, 
or  band,  placed  round  the  loins. 

With  respect  to  local  applications,  cold  evaporat- 
ing lotions  sometimes  answer  best  ;  and  the  use  of 
ice  has  been  strongly  recommended,  but  it  cannot  be 
borne  when  the  pain  is  very  severe  ;  in  most  in- 
stances, warm  fomentations  and  poultices  are  pre- 
ferable. When  leeches  are  used,  it  is  an  excellent 
plan,  after  they  drop  off,  to  apply  a  poultice,  into 
which  the  bites  will  still  continue  to  bleed  for 
some  time  very  freely,  without  any  occasion  for 
the  surgeon  or  patient  to  take  further  trouble  to 
promote  the  hfemorrhage.  Warm  emollient  appli- 
cations are  supposed  to  act  beneficially,  by  their 
relaxing  effect,  on  the  fibrous  textures  covering 
the  swollen  testicle. 

I'l  addition  to  the  foregoing  means,  the  bowels 


should  be  kept  open  with  antimonial  saline  parga- 
tives  ;  and,  during  tlie  prevalence  of  severe  pain, 
or  great  nervous  irritation,  opium  or  morphia  should 
be  freely  administered. 

The  liquor  pluinbi  subacetatis  dilutus,  with  or 
without  a  small  quantity  of  spirit  of  wine  added  to 
it  ;  or  the  liquor  ammon.  acet.,  if  no  leech-bites 
are  present ;  or  a  solution  of  one  drachm  of  the 
muriate  of  ammonia  in  a  pint  of  water,  are  all  of 
them  applications  in  common  use,  when  cold  is 
judged  advantageous.  Should  the  inflammation 
not  yield  quickly,  the  local  bleeding  may  be 
repeated,  and  even  in  some  cases  venesection. 
Emetics  and  nauseating  doses  of  tartrate  of  anti- 
mony are  occasionally  resorted  to.  Mr.  Hunter 
states  that  he  has  known  vomiting  to  remove  the 
swelling  almost  instantaneously.  *•  The  effects  of 
the  vomit  most  probably  arise  from  the  sympathy 
between  the  stomach  and  the  testicle."  (fln  the 
Venereal  Disease,  p.  91.) 

[Full  doses  of  tartar  emetic,  frequently  repeated, 
are  of  great  value,  and,  generally,  when  nausea  is 
produced,  the  pain  is  much  alleviated  ;  in  most 
cases  opium  may  be  advantageously  combined  with 
the  antimony.  Hot  or  vapour  baths  commonly  afford 
relief  and  may  be  frequently  resorted  to.  When 
there  is  pain  or  a  colicky  sensation  in  the  bowels, 
hot  fomentations,  with  opium  or  turpentine,  ap- 
plied to  the  abdomen  will  speedily  allay  these 
symptoms.  As  previously  mentioned,  several 
punctures  with  a  lancet  into  the  body  of  the  tes- 
ticle, and  repeated,  if  necessary,  are  said  to  be  of 
great  service  in  relieving  the  pain,  by  diminishing 
the  tension  of  the  tunica  albiiginea  ;  when  there 
is  much  fresh  effusion  into  the  tunica  vaginalis,  re- 
moval of  the  fluid  has  been  recommended,  as  in 
epididymitis.] 

Sir  Astley  Cooper  notices  certain  irritalde  con- 
stitutions, in  which  the  continuance  of  depletion 
will  not  succeed.  "  Here,"  he  says,  "  the  best  prac- 
tice, when  the  pulse  is  jerking,  the  patient  irritable, 
and  the  part  painful,  is  to  give  the  submiuriate  of 
mercury  with  pulvis  ipecacuanhte  comp.' 

As  the  inflammation  subsides,  ointments  contain- 
ing iodine  or  the  iodide  of  mercury  may  be  employed 
wfth  the  view  of  dispersing  the  induration  ;  so  like- 
wise the  emplastrum  ammon.  cum  hydrargyro,  or  a 
mercurial  ointment  with  the  extract  of  opium  or 
belladonna. 

Sir  Astley  Cooper  combines  with  local  means 
constitutional  treatment,  as  small  doses  of  the 
bichloride  of  mercury,  or  pil.  iiydrarg.  gr.  ij., 
ant.  tart.  gr.  \  ;  or  extract,  colocynth.  comp.  gr.  iij. 
with  ipecacuanh.  gr.  ij.,  made  into  a  pill,  and  taken 
every  nin-ht.  If  nausea  be  excited,  this  he  deems 
advantageous.  He  speaks  also  favourably  of  the 
effects  of  the  liquor  potassfe,  the  pil.  hydrarg. 
chloridi  comp.,  and  the  tincture  of  iodine,  its  effects 
being  carefully  watched.  .      .  e 

[In  this  stage  the  iodide  of  potassium  is  often  ot 
great  use,  or  if  a  mercurial  treatment  be  indicated, 
the  protoiodide  or  biniodide  of  mercury  m  small 
doses  may  be  advantageously  exhibited. 

If,  as  sometimes  happens,  after  the  acute  attack; 
has  passed  awny,  a  disposition  to  a  periodic  return 
of  inflammation  in  the  testis  be  left,  qu.nine,  or 
arsenic,  in  the  form  of  Donovan's  or  Fowler  s  solu- 
tions, will  bo  of  service  in  checking  it. 

When  orchitis  occurs  in  young  children,  icst, 
with  a  purgative  saline  and  evaporating  lotions,  18 
usually  a  sufficient  treatment.] 
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The  induration  left  after  inflammation  of  tlie 
testicle  is  described  by  Sir  Benjamin  Brodie  as 
dependent  upon  effusion  of  l3-mph  into  tiie  inter- 
stices of  tlio  glandular  structure,  and  as  not  pro- 
ducing any  permanent  injury  of  the  functions  of 
the  organ.  In  six  or  twelve  months,  the  hard- 
ness disappears  ;  "  but,"  he  adds,  "there  area  few 
cases,  in  which  the  inflammation  is  so  severe  as 

actually  to  injure  some  portion  of  the  glandular 

structure.     I  examined  the  body  of  a  gentleman 

who  had  had  inflammation  of  the  testicle  from  a 

gonorrhosa  twenty  years  before.      The  testicle, 

which  had  been  inflamed,  was  from  that  time 

smaller  than  the  other,  and  a  part  of  it  remained 

considerably  indurated.     I  knew  these  facts  pre 

viously,  and  I  was  curious  to  examine  the  state  of 

the  testicle  by  dissection.    On  making  a  section  of 

it,  I  found  that  about  two-thirds  of  the  tubuli 

testis  remained  in  their  natural  condition,  while 

the  remainder  had  been  converted  into  a  white 

substance,  having  the  consistence,  but  not  the 

fibrous  structure,  of  ligament."   (See  Lond.  Med. 

Gaz.  vol.  xiii.  p.  219.) 

It  is  generally  a  long  time  before  the  swelling  of 

the  testicle  entirely  subsides  ;  previously  to  its 

becoming  less,  it  usually  becomes  softer.    "  It  is 

still  much  longer  (as  Mr.  Hunter  observes),  some- 
times even  years,  before  the  epididymis  retm-ns  to 

its  natural  state  ;  sometimes  it  is  never  reduced  to 

its  natural  size  and  softness  ;  however,  this  is  not  of 

much  consequence,  as  no  great  inconvenience  re- 
sults from  the  continuance  of  the  hardness  simply, 

though  sometimes,  perhaps,  such  testicles  are  ren- 
dered totally  useless.    I  never  had  an  opportunity 

of  examining  the  testicle  of  one  that  was  known  to 

have  this  complaint,  but  have  examined  testicles 

where  t!ie  epididymis  has  had  the  same  external  feel, 

and  where  the  canal  of  the  vas  deferens  has  been 

obliterated.  But  this,  I  suspect,  seldom  happens;  for 

there  are  people  who  have  both  testicles  swelled, 

and,  notwithstanding,  discharge  their  semen  as  be- 
fore.     It  is  in  this  stage  of  the  complaint  that 

resolvents  may  be  of  service,  such  as  mercurial 

friction  joined  with  camphor."     (^ffujtter  on  the 

Ven.  Disease,  p.  92.) 

In  cynanche  parotidea,  there  is  occasionally  a 
transfer  of  the  inflammation  to  the  testicle  ;  a  case 
requiring  the  exhibition  of  liq.  ammon.  acet.,  with 
sulphate  of  magnesia,  or  the  saline  mixture  with 
tartarised  antimony,  and  a  pill  containing  calomel 
and  antimonial  powder.  Leeches,  with  a  poultice, 
or  cold  lotion,  are  also  proper. 

[Orchitis  not  nnfrequently  supervenes  upon  an 
attack  of  mumps,  especially  about  the  lime  of 
puberty,  and  is  considered  to  depend  upon  a  me- 
tastasis of  the  inflammation.  It  genendly  occurs 
as  the  affection  is  leaving  the  salivary  glands,  and 
appears  suddenly  in  one  of  the  testicles,  or  some- 
times in  both.  The  inflammation  is  not  severe,  and 
runs  its  course  quickly  ;  it  very  seldom  passes  on 
to  suppuration,  or  results  in  any  permanent  injury 
to  the  organ.  The  scrotum  may  perhaps  be  slightly 
reddened,  but  there  is  no  effusion  into  the  tunica 
vaginalis,  unless  the  epididymis  be  also  inflamed. 
This  peculiar  inflammation  has  been  observed  to 
commence  in  the  testicle  without  any  previous 
affection  of  the  salivary  glaiuls,  and  in  some  cases, 
during  an  epidemic  of  mumps,  the  testicular  swel- 
ling has  been  the  only  evidence  of  the  disease. 

It  has  been  asserted  that  atrophy  of  the  testicle 
frefiuently  follows  an  attack  of  inflammation 
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during  this  complaint.  Gross  states  that  he  has  seen 
several  such  cases  {Si/slcm  of  Sarjiei-y,  vol.  ii.  p. 
473),  and  other  instances  are  alluded  to  by  various 
writers.  {I/amillon,  Trans,  of  the  lioij.  Sac.  ofEdin. 
vol.  ii.  p.  59.)  On  the  other  hand,  not  a  single 
example  of  this  has  come  under  the  observation  of 
Sir  Astley  Cooper  or  of  Mr.  Curling,  and  the  ex- 
perience of  most  other  surgeons  is  so  fully  in  accord 
with  theirs,  that  wasting  of  the  testicle  after  mumps 
must  be  regarded  as  a  very  exceptional  circum- 
stance.] 

If  suppuration  occur, fomentations  and  poultices 
are  to  be  applied  ;  and,  as  soon  as  matter  can  be 
detected,  it  should  be  discharged  by  a  free  and  deep 
incision,  as  otherwise  the  secreting  substance  of 
the  testis  will  be  destroyed,  and  several  openings, 
instead  of  one,  produced. 

Atrophy,  or  a  wasting  away,  of  the  testicle  is 
an  occasional  consequence  of  inflammation,  and  ac- 
cording to  Sir  Astley  Cooper  it  takes  place  more 
frequently  at  puberty  than  at  any  other  age.  A 
person  receives  a  blow  on  the  part,  or  the  testicle 
inflames  spontaneously  ;  or  more  rarely  the  atrophy 
follows  inflammation  of  the  epididymis  resulting 
from  gonorrhoea.  The  change  consists  in  an  ab- 
sorption of  the  whole  of  the  glandular  structure, 
the  tunica  vaginalis  being  left  adherent  to  the 
tunica  albuginea,  with  the  septa  alone  remaining 
within  the  latter. 

\_Chronic  Orohiiis  may  result  from  a  local  in- 
jury, or  remain  as  a  sequence  of  acute  inflam- 
mation, and  this  is  especially  the  case  in  strumous 
or  cachectic  persons  ;  it  may  also  be  induced  by 
masturbation  or  sexual  excess.] 

It  is  frequently  the  product  of  a  constitution 
worn  and  broken  by  intemperance.  It  often  fol- 
lows a  long  course  of  mercury  ;  and  "it  arises 
in  habits  in  which  the  vital  powers  are  diminished, 
and  in  which  we  find  sloughing  of  the  cellular 
membrane  in  the  form  of  chronic  carbuncle.  Fre- 
quent exposure  to  wet,  cold,  or  fatigue,  and  an  ex- 
cessive indulgence  of  the  passions,  also  dispose  to 
its  production."    {Sir  A.  Cooper,  Op.  cit.  p.  39.) 

[But  by  far  the  most  frequent  cause  of  this 
disease  is  some  constitutional  taint,  such  as  syphilis, 
scrofula,  rheumatism,  or  gout. 

The  chief  characteristic  of  the  affection  is  its  in- 
dolence and  comparative  freedom  from  pain,  so  that 
often  there  is  no  suspicion  of  it  until  the  testis  has 
attained  a  considerable  size.  Sometimes  there  is  a 
dull  aching  in  the  gland  at  the  onset,  and  pain  is 
excited  by  the  accidental  pressure  of  the  thigh,  but, 
as  the  disease  advances,  this  gradually  ceases,  and  a 
sense  of  dragging  upon  the  cord  by  the  increased 
weight  of  the  part  forms  almost  the  sole  discomfort. 
So  long  as  the  affected  organ  remaius  soft  and  yield- 
ing to  the  touch,  manipulation  causes  pain  similar  to, 
but  more  severe  than,  the  ordinary  sensation  pro- 
duced by  squeezing  the  healthy  gland  ;  when, 
however,  the  swelling  has  become  hard  and  chro- 
nic, this  is  no  longer  experienced. 

The  testicle  may  enlarge  to  the  size  of  a  duck's 
egg  or  more  ;  it  is  very  firm  and  inelastic,  but  re- 
tains its  smooth  oval  flattened  outline  ;  the  epididy- 
mis can  bo  felt  at  its  posterior  border  but  little 
altered  in  shape  or  size.  Generally  there  is  some 
effusion  into  the  tunica  vaginalis,  and  when  this 
occurs,  the  swelling  is  larger,  more  elastic,  and  much 
more  sensitive,  than  at  other  times,  as  the  epididy- 
mis is  then  conunonly  inflamed  also.  Both  testes 
are  often  affected,  but  the  disease  seldom  commences 
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in  them  simultaneously,  and"it  is  not  rare  to  find  ex- 
acerbations taking  place  in  them  alternately  ;  when 
both  oi'gans  are  involved,  loss  of  sexual  power 
gradually  occurs,  until  at  last  it  may  altogether 
fail. 

The  disease  consists  in  an  exudation  of  organis- 
able  lymph  into  the  substance  of  the  testis,  and 
this  is  generally  diffused  equally  throughout  the 
organ  so  as  to  produce  a  uniform  enlargement  ;  the 
effusion  may,  however,  be  limited  to  certain  por- 
tions of  the  gland,  causing  irregular  nodules  upon 
its  surface. 

The  pressure  to  which  the  tubuli  seminiferi  are 
subjected  by  this  deposit  arrests  their  function,  and 
occasions  the  impotency  referred  to;  whilst  pain 
is  also  produced  hy  it,  as  well  as  by  the  tension 
upon  the  unyielding  tunica  albuginea. 

As  absorption  of  this  material  takes  place,  the 
pain  and  swelling  subside,  the  normal  sensation 
returns  in  the  testicle,  together  with  capacity  for 
sexual  intercourse. 

Sometimes  the  exudation  will  degenerate  and 
suppuration  take  place,  but  this  seldom  occurs  in 
other  than  delicate  unhealthy  patients,  or  when 
the  disease  has  resulted  from  violence,  and  a  por- 
tion of  the  testicle  has  been  irretrievably  injured. 

A  more  grave  termination  is  when  this  plastic 
matter  becomes  organised.  The  gland  then  re- 
mains enlarged  for  a  length  of  time,  is  altogether 
insensitive,  and,  if  both  are  affected,  there  is  com- 
plete loss  of  power.  To  this  condition  the  term  of 
Sarcoeele  was  formerly  applied,  and  if  there  be  an 
accumulation  of  fluid  in  the  tunica  vaginalis,  it  has 
been  named  a  Hydrosarcocele.  After  remaining 
large  and  useless  for  a  varying  period,  the  testicle 
begins  to  diminish  in  size,  and  may  continue  to  do  so 
until  ultimately  it  becomes  completely  atrophied. 

A  section  through  a  testicle  with  this  disease 
shov/s  an  absence,  more  or  less  complete,  of  the 
tubular  structure,  and  its  replacement  by  a  firm, 
grey-coloured,  libro-plastic,  material,  throughout 
■which  are  scattered  patches  of  a  yellowish  tinge. 

Although  the  symptoms  of  chronic  orfhitis  are 
very  similar  in  all  cases,  yet  there  are  important 
distinctive  features  in  certain  varieties  of  the 
disease  which  require  special  notice. 

When  it  results  from,  or  is  complicated  with, 
gout,  the  attack  is  subacute,  with  somewhat  rapid 
swelling  and  considerable  pain.  There  is  also 
generally  effusion  into  the  tunica  vaginalis.  The 
other  testis  is  often  extremely  sensitive,  though 
not  enlarged,  with  occasional  shooting  pain  through 
it  and  along  the  cord,  most  marked  at  night. 
There  may  be  other  indications  of  a  gouty  ten- 
dency, and  the  stomach  frequently  sympathises 
with  the  attack. 

If  the  inflammation  of  the  testicle  be  dependent 
on,  or  associated  with,  rheumatism,  a  dull,  though 
severe,  aching  pain  is  the  first  symptom,  and  the 
swelling  will  be  slower  and  to  a  less  extent  than 
when  arising  from  other  causes ;  as  in  rheumatic 
affections  generally,  the  fibrous  covering  is  the  part 
first  involved,  and  the  glandular  enlargement  is 
secondary  to  an  extension  of  the  inflammation 
along  the  septa.  Pain  is  the  chief  characteristic 
of  this  variety,  which  is  much  aggravated  at  night, 
as  also  by  exercise,  or  pressure  ;  both  testes  may  be 
attacked,  but  less  frequently  than  in  otlicr  forms 
of  orchitis,  and  the  collection  of  fluid  in  the 
tunica  vaginalis  is  seldom  largo.  The  urine  is 
Ecuerally  \^,^^^^  ^..^jj  lithatcs,  and  of  a  high 
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colour,  whilst  other  evidences  of  rheumatism  are 
frequently  present.  In  these  cases,  local  exposure 
to  wet  and  cold  is  the  usual  cause  of  the  attack. 

But  by  far  the  most  frequent  form  of  this  disease 
is  that  which  is  due  to  s7/]jhilis.  Si/philitic  orehitis 
is  essentially  slow  in  its  progress,  and  free  from 
active  inflammation,  so  that  the  increased  size  of 
the  gland  is  often  the  first  symptom  to  attract 
attention  ;  there  may  be  slight  pain  at  the  very- 
commencement,  but  this  is  soon  lost,  so  that  ma- 
nipulation neither  produces  pain  nor  the  ordinary 
testicular  sensation  ;  this  latter  will,  however, 
return  as  the  disease  is  subsiding.  The  testicle 
becomes  very  solid  and  extremely  hard  ;  it  is 
sometimes  smooth  and  even,  but  general!}'  nodu- 
lated on  the  surface  from  masses  of  plastic  matter 
irregularly  deposited  within  its  substance;  it  ia 
commonly  associated  with  hydrocele,  which  may 
reach  a  considerable  size.  The  epididymis  and 
spermatic  cord  are  but  little  involved,  except  in 
cases  of  long  duration,  when  they  will  become  hard 
and  thickened. 

Both  testes  are  often  involved,  although  seldom 
simultaneously  or  in  an  equal  degree,  and  they  do 
not  usually  attain  so  large  a  size  as  in  the  non- 
specific varieties  of  the  disease. 

This  affection  is  met  with  during  the  more  ad- 
vanced, or  so-called  tertiary,  stage  of  constitu- 
tional syphilis  ;  it  may  be  accompanied  by  other 
evidences  of  the  disease,  but  this  is  by  no  means  of 
constant  occurrence,  although  a  history  of  it  can 
generally  be  obtained. 

Suppuration  is  a  very  infrequent  result  of 
sj'philitic  orchitis,  and  when  it  does  occur,  it  is 
nearl}'  always  associated  with  tuberculous  deposit. 
With  judicious  treatment,  recover}'  may  be  looked 
for  in  the  large  majority  of  cases,  but  sometimes 
the  secreting  structure  will  be  almost  completely  de- 
stroyed,and  progressive  atrophy  will  then  take  place. 

On  examining  a  testicle  affected  with  syphilitic 
disease,  the  seminal  tubes  will  be  found  embedded 
in  a  mass  of  yellowish-white  deposit,  which  in- 
filtrates the  gland  to  a  varying  extent  ;  and  in  a 
more  chronic  case,  this  material  will  occupy  the 
interior  of  the  organ  to  the  exclusion  of  the  tubuhir 
structure,  which  will  have  almost  entirely  dis- 
appeared. 

Few  affections  respond  more  readilj'  and  satis- 
factorily to  treatment  than  chronic  orchitis  in 
its  earlier  stages.  Mildly  depletive  remedies  at 
first,  and  afterwards  alterative  medicines,  with 
tonics,  and  local  applications,  will  be  found  most 
conducive  to  recovery.  To  this  end,  when  there 
is  much  pain,  and  the  swelling  is  rapid,  leeciies 
will  be  most  useful  ;  the  patient  should,  if  pos- 
sible, be  kept  at  rest,  and  evaporating  lotions  ap- 
plied ;  a  well-fitting  suspensory  bandage  should 
also  be  adapted  to  the  part,  so  as  to  support  it 
thoroughly.  As  soon  as  the  leech-bites  will  allow, 
mercurial  ointment  may  be  employed  locally.  The 
internal  administration  of  mercury  is  most  service- 
able in  this  disease,  when  given  in  moderate  but 
long-continued  doses,  and  under  its  use  the  en- 
largement will  rapidly  disappear,  unless  the  exu- 
dation has  become  organised  before  this  method  of 
treatment  be  commenced. 

When,  owing  to  a  debilitated  or  scrofulous 
condition  of  the  patient,  mercury  is  not  admissible, 
iodide  of  potassium  may  be  substituted,  and  this 
will  be  found  a  highly  useful  drug  in  most  cases, 
even  where  mercury  is  employed.    Quinine,  bark, 
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iron,  or  other  tonics  may  be  given  at  the  same 
time.  A  nutritious  but  unstimulating  diet  maybe 
taiien,  though  in  weakly  persons  wine  or  beer 
will  aid  by  improving  the  general  health. 

If  gout  bo  present,  colchicum  may  be  given, 
combined  with  alkalies  and  mild  opiates  ;  the  dose 
i)f  mercury  should  be  reduced,  although  not  alto- 
^'ether  discontinued,  and  special  attention  paid  to 
the  digestive  organs. 

Wlieu  the  affection  results  from  rheumatism, 
opium  in  full  doses,  with  the  iodide  of  potassium 
and  alkalies,  will  be  of  service  ;  in  more  chronic 
cases,  guaiacum  will  often  answer. 

Should  the  disease  arise  from  syphilis,  mercury 
is  most  valuable,  but  it  must  not  be  pushed  to 
salivation  ;  blue  pill,  the  bichloride,  or  the  iodide,  of 
mercury  will  be  found  the  most  useful  forms  of 
this  medicine,  according  to  circumstances.  When 
there  is  a  hydrocele  of  any  size,  the  fluid  may  be 
drawn  off,  by  which  means  the  compression  upon 
the  spermatic  vessels  is  removed,  and  the  dragging 
on  the  cord  diminished  ;  but  the  radical  cure  of 
the  hydrocele  should  not  be  attempted  until  the 
testicle  has  nearly  recovered,  when  very  probably 
any  further  collection  of  fluid  will  be  absorbed. 

In  the  few  cases  of  chronic  orchitis  where  sup- 
puration occurs,  an  incision  should  be  made,  and 
after  the  matter  has  escaped,  the  wound  will  often 
heal  up.  If  the  purulent  collection  be  allowed  to 
find  its  way  to  the  surface,  the  testicle  is  often 
much  injured  by  the  pent-up  matter,  and  the 
tunica  albuginea  and  integuments  may  be  largely 
destroyed,  so  that  protrusion  of  the  gland  tissue 
takes  place,  forming  a  hernia  testis. 
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Scrofulous  Disease  of  the  Testicle. — This  affection 
is  very  slow  in  its  progress,  and  is  characterised  by 
its  preference  for  the  epididymis  and  spermatic 
cord,  rather  than  for  the  body  of  the  testis,  by  its 
tendency  to  terminate  in  suppuration,  and  by  the 
peculiar  cachexia  with  which  it  is  associated. 

The  disease  consists  in  a  deposit  of  tubercular 
matter  between  the  convolutions  of  the  epididy- 
mis, and  less  frequently  amongst  the  tubuli  se- 
meniferi  of  the  gland  itself.  This  deposit  takes 
l)lace  not  only  into  the  cellular  tissue  connecting 
the  tubular  structure,  but  even  into  the  tubes 
themselves,  and  according  to  some  observers,  this 
is  its  more  usual  seat.  Under  ordinary  circum- 
stances, scrofulous  disease  of  the  testicle  is  met 
with  as  the  local  expression  of  a  constitutional 
taint  ;  it  may  remain  inactive  and  painless  for 
months  or  years,  until  at  length  some  excitant  sets 
up  inflammation  in  the  part  affected,  under  which 
the  tuljercular  material  softens,  and  is  ultimately 
discharged  as  pus,  together  with  the  disintegrated 
tissues  adjoining.  Although  this  happens  in  the 
large  majority  of  cases,  yet  suppuration  does  not 
invariably  result.  In  some  few  instances  changes 
occur  in  the  material  similar  to  those  observed  in 
the  lungs  or  other  organs,  viz.  an  absorption  of  the 
fluid  portion  of  the  deposit,  and  a  gradual  cretifi- 
cation  of  its  solid  constituents. 

In  strumous  persons  tubercle  is  often  formed  in  the 
epididymis  or  testis  after  an  attack  of  inflammation 
in  those  parts,  andsuppuration  then  takes  place  much 
more  speedily  and  certainly  than  when  the  disease 
depends  upon  idiopathic  causes  only. 

Rapid  disorganisation  occurs  sometimes  when 
tubercular  infiltration  of  the  gland  takes  place  in  a 
person  suffering  from  phthisis  ;  in  some  of  these 


cases  the  miliary  form  of  tubercle  may  be  met 
with  in  the  testis,  and  the  inflammatory  symptoms 
produced  are  then  of  a  more  acute  character. 

Scrofulous  disease  of  the  testis  may  be  found  at 
all  ages,  even  in  very  young  children,  but  it  is 
more  frequent  froni  the  period  of  puberty  until 
about  thirty  or  thirty-five  years  of  age,  that  is  to 
say,  during  the  time  when  the  functional  activity  of 
the  gland  is  greatest. 

Both  testes  may  be  affected,  but  the  disease  is 
more  commonly  confined  to  one.  At  first  there 
is  no  pain,  even  on  firm  compression,  and 
hardened  masses  can  be  felt  studding  the  gland,  or 
the  cord  ;  they  are  quite  localised,  so  that  the  in- 
tervening tissue  is  soft  and  natural  to  the  touch. 
After  a  varying  time  these  swellings  increase  in 
size,  and  perhaps  blend  together,  so  that  the  whole 
organ  may  be  enlarged  ;  the  most  prominent  no- 
dules ultimately  soften,  and  give  an  indistinct  sense 
of  fluctuation. 

The  epididymis  may  be  largely  infiltrated,  and 
the  testicle  remain  perfectly  free  from  disease,  em- 
bedded in  the  mass  of  deposit  behind  it.  Scrofu- 
lous disease  is  seldom  limited  to  the  body  of  the 
gland  ;  when,  however,  such  is  the  case,  the  tumour 
rarely  attains  so  large  a  size  as  when  the  epididy- 
mis is  also  affected.  Accumulation  of  fluid  in 
the  tunica  vaginalis  is  not  constant,  and,  when 
present,  only  to  a  small  amount.] 

The  following  is  the  description  given  of  the 
scrofulous  testicle  by  Sir  Benjamin  Brodie.  The 
patient  experiences  a  slight  pain  in  one  part  of  the 
testicle,  and  there  a  little  enlargement  is  felt,  gene- 
rally at  the  upper  end  of  the  epididymis.  Then  a 
slight  pain  is  experienced  at  another  part,  and  here 
is  perceived  another  enlargement,  which  is  com- 
monly also  in  the  epididymis.  These  small  tu- 
mours increase  in  size,  and  gradually  become  more 
painful.  Sometimes  as  many  as  three  or  four  of 
them  are  found  on  the  surface  of  the  testicle,  but 
they  are  generally  connected  with  the  epididymis. 
The  skin  becomes  adherent  to  them,  and  one  of  them 
is  converted  into  an  abscess,  which  bursts  through 
the  external  skin.  A  similar  abscess  forms  in  an- 
other, and  runs  the  same  coarse.  These  abscesses 
discharge  very  little  matter,  and  they  do  not  heal 
like  a  healthy  abscess.  When  a  probe  is  intro- 
duced into  one  of  the  sinuses  thus  formed,  it  passes 
down  into  the  centre  of  the  tubercle,  or  tumour 
in  which  the  abscess  originated.  In  some  instances 
the  disease  will  go  on  until  the  whole  of  the 
testicle  is  disorganised.  Sometimes  it  is  confined 
to  one  testicle  ;  sometimes  both  are  similarly  in- 
volved. Occasionally  it  will  completely  destroy 
one  of  them  ;  but  more  frequently  the  testicle 
is  only  partially  injured,  and  a  great  deal  of  the 
glandular  structure  remains  in  a  natural  state. 
In  the  more  advanced  stage,  the  testicle  some- 
times becomes  uniformly  enlarged,  and  hard 
throughout  ;  yet,  on  careful  examination,  the  re- 
mains of  the  projecting  tumours,  which  existed  in 
the  beginning,  may  be  perceived.  The  disease  is 
generally  connected  with  other  scrofulous  symp- 
toms ;  as  enlarged  glands  in  the  neck,  scrofulous 
disease  of  the  spine  or  hip,  or  of  some  of  the 
joints.  (See  London  j\fed.  Oax.  vol.  xiii.  p.  377.) 
Dupuytren  remarks  that,  although  it  may  not  seem 
difficult  at  once  to  distinguish  an  enlargement  of 
the  testicle  produced  by  syphilis,  or  by  an  ex- 
ternal injury,  from  another  which  is  scrofulous, 
yet  in  their  beginning  thoy  sometimes  absolutely^ 
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resemble  one  another,  and  their  true  character 
cannot  be  made  out  till  a  later  period.  "  In 
general  (says  he),  scrofulous  enlargements  do  not 
yield  to  common  treatment  ;  they  continue  indefi- 
nitely, are  frequently  accompanied  by  other  affec- 
tions of  the  same  nature,  and  are  connected  with 
a  strumous  constitution."  He  further  observes 
that  the  tubercuUir  degeneration  is  one  of  the 
principal  characters  of  tliese  scrofulous  enlarge- 
ments. In  the  majority  of  cases,  he  says,  the 
deposit  takes  place  in  the  fibro-cellular  tissue  sur- 
rounding the  epididymis,  but  it  may  also  occur  in 
the  substance  of  the  testicle  itself.  The  tubercles 
are  developed  slowly,  and  may  continue  without 
alteration  for  three  or  four  years.  The  mode  in 
■which  they  commence,  their  progress,  and  their 
long  duration,  are  indicative  of  their  nature. 
"  Scrofulous  swellings  of  the  testicle  are  not  so 
hard  aa  scirrhous  ones  ;  but  they  are  harder  than 
those  which  depend  upon  inflammation.  They 
are  free  from  heat  and  redness,  and  cause  a  sense 
of  weight  and  numbness.  The  subcutaneous  cellu- 
lar tissue  is  ordinarily  free,"  except  at  the  points 
■where  abscesses  advance  to  the  surface.  "  The 
shape  of  the  tumour  is  commonly  uneven  and  ir- 
regular, while,  in  a  scirrhous  enlargement,  .the  tes- 
ticle is  more  globular,  and  the  epididymis  knobby; 
the  spermatic  cord  being  mostly  spared,  but  now 
and  then  implicated.  As  the  scrofulous  disease  of 
the  testicle  makes  progress,  certain  points  within 
the  organ  soften,  and,  when  touched,  seem  as  if 
they  contained  a  soft  substance.  Soon  after  this, 
small  bluish  projections  are  noticed.  Here  the 
skin  ulcerates,  and  from  the  openings  are  discharged 
a  thin  pus,  and  a  yellowish  cheese-like  or  pulta- 
ceous  substance,  evidently  a  product  of  scrofula. 
Fistula;  are  next  formed,  out  of  which  is  voided 
a  serous  imperfect  kind  of  pus.  The  disease  may 
go  on  for  years.  (^Dupuylren  in  Clin.  chir.  t.  i. 
p.  101.) 

The  testicle,  even  in  very  young  children,  some- 
times becomes  enlarged  and  very  hard,  but  with- 
out pain  ;  and  this  indolent  increase  of  it  may 
remain  for  many  weeks,  months,  or  years,  and,  as 
the  health  improves,  ultimately  subside.  More 
frequently  the  disease  comes  on  at  puberty,  or 
between  that  period  and  the  age  of  twenty  ;  and, 
not  uncomraonlj',  it  attacks  both  testicles,  li 
suppuration  occur,  which  happens  even  in  chil- 
dren, but  still  more  frequently  at  puberty,  the 
matter  often  forms  in  the  globus  major  of  the  epi- 
didymis, though  sometimes  in  the  globus  minor. 
According  to  Sir  Astley  Cooper,  the  body  of  the 
testicle  rarely  suppurates  ;  "  but,  after  the  epidi- 
dymis has  ulcerated,  the  testis  becomes  affected, 
and  the  scrotum  assumes  a  livid  hue  ;  ulceration 
ensues,  and  an  abscess  forms,  which  discharges 
ill-formed  pus,  and  some  semen,  at  least  after  the 
ago  of  puberty  ;  and  the  opening  is  extremely  dif- 
iicult  to  heal,"  continuing  for  months,  and  even  for 
years."  One  or  both  testicles  at  length  waste, 
vntil  but  a  small  portion  is  left,  and  the  seminal 
secretion  almost  entirely  ceases. 

In  dissections  of  the  epididymis  and  testis  af- 
fected with  scrofulous  disease,  Sir  Astley  Cooper 
lias  found  a  yellowish  mass  surrounded  by  a  zone 
of  inflammation  in  the  globus  major,  or  sometimes, 
though  less  frequently,  in  the  globus  minor. 
}Vhen  this  patch  softens  down,  the  matter  which 
^8  discharged  is  not  pure  pus,  but  composed  of 
fibrine  -dud  serum,  and  having  a  slight  yellow 


tinge.  "  In  the  testes  there  are  several  similar 
yellow  spots,  accompanied  by  the  same  kind  of 
inflammatory  zone  ;  and  several  yellow  screaks 
are  also  found  amidst  the  tubuli.  Scrofulous  ab- 
scesses in  the  testes  are  sometimes  accompanied  by 
a  granular  swelling,  like  that  wiiich  exists  in  the 
simple  chronic  disease."  {Sir  Astley  Cooper,  Op. 
cit.  p.  97—99.) 

[It  is  not  uncommon  to  find  a  hernia  of  the 
testicle  resulting  from  this  disease;  the  ordinary  red 
granular  protrusion  is  then  mixed  with  small 
masses  of  a  yellowish-white  colour,  similar  to  the 
flaky  curd-like  material  found  in  scrofulous  glands; 
the  margins  of  the  skin  which  surround  it,  and  to 
which  it  is  adherent,  are  livid,  undermined,  and 
irregular. 

Nelaton  and  other  French  surgeons  regard  scro- 
fulous disease  as  one  of  the  most  common  affec- 
tions to  which  the  testicle  is  liable,  and  consider 
that  many  of  the  cases  described  by  English 
writers  as  chronic  orchitis  are  really  examples  of 
scrofulous  deposit  in  this  organ  ;  they  state  that 
the  yellow  masses  found  in  these  cases  are  dia- 
gnostic of  their  scrofulous  nature,  as  this  kind  of 
material  is  quite  different  from  the  exudation  met 
with  in  chronic  inflammation.  {Path.  chir.  vol.  v. 
p.  538.)] 

Mercury,  which  proves  so  efficient  in  the  ordi- 
nary chronic  enlargement  of  the  testicle,  does  harm 
in  the  scrofulous  disease  of  it.  No  specific  remedy 
for  scrofula  is  known;  but  the  patient  should  have 
the  benefit  of  pure  air,  and  especially  of  that  of  the 
coast.  The  diet  should  be  nutritious,  and  a  mode- 
rate amount  of  wine  or  beer  allowed.  Sir  A. 
Cooper  stronglj'  recommends  tepid  sea-bathing. 
Since  in  tubercular  affections  the  digestive  system 
is  often  at  fault,  such  medicines  should  be  pre- 
scribed as  tend  to  improve  those  organs,  and  as 
soon  as  possible  a  tonic  treatment  adopted,  com- 
prising quinine,  iron,  and  cod-liver  oil.  The  pre- 
parations of  iodine,  such  as  iodide  of  potassium  or 
iodide  of  iron,  are  often  very  serviceable.  Sir 
Benjamin  Brodie  states  that  he  has  seen  more 
benefit  derived  from  the  liquor  potassse  than  any 
other  medicine.  It  is  to  be  combined  with  tinc- 
ture of  gentian,  and  taken  in  the  dose  of  half  a 
drachm  three  times  a  day,  blended  with  a  wine- 
glass of  table-beer.  The  acetate  of  potash,  which 
may  be  produced  by  this  mixture,  he  conceives 
has  also  a  good  effect,  by  acting  as  a  diuretic 
(See  Lond.  Med.  Gaz.  vol.  xiii.  p.  378.) 

Whilst  the  swelling  remains  indolent,  ointments 
or  lotions  containing  iodine  may  be  used,  or  mer- 
curial applications  to  it.  As  suppuration  sets  in, 
poultices  should  be  substituted  and  persevered 
with  so  long  as  the  abscesses  continue  to  dis- 
charge. To  the  resulting  ulcer  some  slight  stimu- 
lant, such  as  a  solution  of  one  grain  of  sulphate  of 
copper  in  an  ounce  of  distilled  water,  may  be  em- 
ployed as  a  lotion,  and  also  as  an  injection  for  the 
sinus,  or  liq.  calcis  Siv.  and  hydrarg.  chloridi  oj.: 
nitrate  of  silver  lotions  are  also  eligible. 

Ilernia  Testis,  or  Granular  Srceltitig  of  the  Tcsltde, 
as  it  was  formerly  termed,  is  a  protrusion  of  the 
testicular  structure  in  consequence  of  an  abscess 
either  of  the  epididymis  or  testis,  and  may  be  tlie 
result  of  acute,  chronic,  or  scrofulous  inflammation. 
This  disease  has  received  the  names  of /;;'o»fa  and 
/un„ns  testis,  hut  very  improperly,  as  it  consists 
neither  of  a  fattv  substance,  nor  is  it  a  real  fungus. 
IWhen  suppurative  iuflammation  occurs  in  the 
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testicle,  adhesions  are  contracted  between  it  and 
the  skin;  and  during  the  formation  of  pus  so  much 
pressure  is  exerted  upon  the  fibrous  capsule  of  the 
testicle  and  the  integuments  which  confine  it,  as  to 
determine  a  slough  at  the  most  attenuated  part. 
When  this  separates,  the  matter  escapes,  affording 
almost  instant  relief  to  the  excruciating  pain  which 
was  previously  experienced.  After  the  abscess  has 
become  emptied,  if  the  opening  should  not  close,  as 
it  often  does  not  in  scrofulous  cases,  a  portion  of 
the  gland  tissue  will  find  its  waj'  through  the 
aperture  in  the  tunica  albuginea,  and  form  a  pro- 
trusion of  variable  size  external  to  the  scrotal  cavity. 

When  the  fibrous  coat  has  given  way  under  the 
continuous  pressure  of  the  pent-up  matter,  it  re- 
tracts, and  in  doing  so  first  empties  the  abscess, 
and  then  compresses  the  swollen  gland  sufficiently 
to  force  some  part  of  it  through  the  opening,  and, 
if  the  orifice  be  very  large,  the  whole  organ  may 
in  time  be  gradually  extruded.  The  mass  so 
formed  is  made  up  chiefiy  of  the  seminal  tubes, 
which  can  be  pulled  out  like  fine  threads,  but  it 
is  increased  in  size  by  inflammatory  exudation  or 
b}'  scrofulous  matter.  It  has  a  peculiar  red  granular 
appearance;  and  although  that  part  of  the  testicle 
still  within  the  scrotum  retains  its  natural  sensa- 
tion, the  portion  external  to  the  skin  is  generally 
quite  insensitive,  so  that  a  portion  may  be  removed 
by  the  scissors  without  pain. 

M.  Jarjavay,  however,  states  that  in  some  cases, 
■when  the  tumour  is  very  large,  although  the  con- 
tact of  the  clothes,  &c.,  may  cause  no  discomfort, 
yet  compression  will  produce  the  ordinary  testicular 
sensation,  and  the  weight  of  the  swelling  occasion 
painful  tension  on  the  cord.  {Arch.  gen.  de 
Med.  t.  XX.  1849.) 

When  a  piece  of  this  excrescence  is  examined 
under  the  microscope,  the  tubuli  seminiferi  are 
most  distinctly  seen,  and  a  number  of  exudation 
corpuscles,  with,  probably,  some  fibro-plastic  ma- 
terial and  scrofulous  deposit. 

There  is  some  secretion  of  pus  from  the  surface 
of  this  granular  swelling,  and  a  sinus  can  gene- 
rally be  found,  through  which  a  probe  leads  into 
the  interior  of  the  scrotum.  The  tumour  is  some- 
what constricted  where  it  passes  through  the  orifice 
in  the  tunica  albuginea,  to  be  continuous  with  the 
rest  of  the  testicular  structure  which  is  contained 
within  its  capsule.] 

Sir  Benjamin  Brodie  thus  describes  this  afTec- 
tion  : — "  The  testicle  becomes  adherent  to  the  skin 
at  one  part,  and  here  the  skin  inflames  and  ul- 
cerates ;  and  then  a  fungus,  of  small  size  at  first, 
protrudes  through  the  ulcerated  opening,  but 
piradually  becomes  larger  afterwards  ;  and,  on  the 
surface  of  this  fungus,  you  find  some  of  the  same 
kind  of  yellow  substance  which  is  within  the 
testicle  itself.  What  is  called  a  fungus,  however, 
is  not  a  fungus  in  reality,  but  the  glandular  struc- 
ture of  the  testis."  The  same  experienced  sur- 
geon joins  Sir  Astley  Cooper  in  comparing  its 
formation  to  that  of  a  hernia  cerebri,  following  ulce- 
ration of  the  dura  mater.  "  If  (says  the  former) 
j'ou  dissect  the  parts  in  this  stage  of  the  disease, 
you  will  find,  not  only  tliat  the  skin  lias  ulcerated, 
but  that  the  tunica  vaginalis  and  the  tunica  albu- 
ginea have  ulcerated  also  ;  and  that  the  glandular 
structure  of  the  testicle  projects  through  all  these 
openings.  You  may  ascertain  the  same  thing  in 
the  living  person;  for,  when  the  fungus  is  largo, 
no  portion  of  the  testicle  remains  within  the  scro- 
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turn,  and  you  may  distinctly  trace  the  spermatic 
cord  into  the  centre  of  the  fungus.  There  are  a 
few  cases  in  which  an  abscess  forms  in  the  sub- 
stance of  the  testicle,  and  bursts  externally,  without 
the  protrusion  of  a  fungus;  but  these  are  compara- 
tively rare.  The  disease,  if  it  be  arrested  in  the 
early  stage,  leaves  the  testicle  with  the  glandular 
structure  not  at  all  impaired.  If  it  be  arrested 
after  it  has  advanced  some  way,  the  glandular 
structure  is  partially  destroyed;  but  if  it  be  al- 
lowed to  run  its  course,  the  whole  of  the  glandular 
structure  disappears,  and  you  find  in  lieu  of  it  a 
new-formed  white  organised  substance,  having  the 
consistence  of  ligament,  but  without  its  fibrous 
character."  In  the  early  stage,  the  testicle  is 
enlarged  to  many  times  its -natural  size  ;  but  when 
the  disease  is  suffered  to  proceed,  the  body  of  the 
organ  disappears,  and  merely  a  knob  or  tubercle 
is  left,  connected  with  the  slender  remains  of  the 
spermatic  cord.  {Sir  Benjamin  Brodie,  in  Lo)ul. 
Med.  Gax.  vol.  xiii.  p.  221.) 

Sir  William  Lawrence  first  explained  the  real 
nature  of  this  affection,  and  detailed  so  accurately 
the  causes,  symptoms,  and  progress  of  the  disorder, 
that  little  has  been  left  for  succeeding  writers 
to  add  to  his  description.  {Edin.  Med.  and  Surg. 
Journ.  vol.  iv.  1808.) 

He  states  that  the  patient  generally  assigns 
some  blow,  or  other  injury,  as  the  cause  of  the 
complaint  ;  in  other  instances,  it  originates  in  con- 
sequence of  inflammation  from  syphilis  or  gonor- 
rhoea, and  sometimes  appears  spontaneously.  A 
painful  but  circumscribed  swelling  of  the  gland, 
particularly  characterised  by  its  hardness,  is  the 
first  appearance  of  the  disease.  After  a  certain 
length  of  time,  the  scrotum  becomes  gradually 
thinner  and  ulcerates.  The  opening  which  is  thus 
formed,  after  discharging  matter,  gives  issue  to  a 
firm  and  generally  insensible  fungous  growth. 
The  surrounding  integuments  and  cellular  sub- 


stance are  thickened  and  indurated,  so  ttiat  there 
appears  to  be  altogether  a  considerable  mass  of 
disease.  The  pain  abates,  and  the  swelling  sub- 
sides considerably,  when  the  scrotum  has  given 
way.  In  this  state  the  disorder  is  very  indolent ; 
but  if  the  fungus  be  destroyed  by  any  means,  the 
integuments  unite,  and  a  cicatrix  ensues,  which  is 
inseparably  connected  with  the  testicle.  If  the 
part  be  examined  while  the  fungus  still  remains, 
the  excrescence  is  found  to  have  its  origin  in  the 
glandular  substance  of  the  testicle  itself,  and  the 
coats  of  the  part  are  destroyed  to  a  certain  extent 
so  that  a  protrusion  of  the  tubuli  seminiferi  takes 
place  through  the  aperture  thus  formed  ;  the  secret- 
ing structure  of  the  organ  may  be  largely  destroyed 
if  the  hernia  have  existed  for  a  length  of  time. 

Sir  W.  Lawrence  thinks  that  the  glandular  part 
of  the  testicle  experii'nees  an  attack  of  inflamma- 
tion in  the  first  instance,  in  consequence  of  the 
violence  inflicted  on  it  ;  and  that  the  confinement 
of  the  swollen  substance,  by  the  dense  and  un- 
yielding tunica  albuginea,  sufficiently  explains  the 
peculiar  hardness  of  the  tumour,  and  the  pain 
which  is  alwa)'8  present  at  this  stage  of  the  dis- 
order. The  absorption  of  the  coats  of  the  testis, 
and  of  the  scrotum,  relieves  the  tension  of  the 
parts,  and  thereby  restores  ease  to  the  patient,  at 
the  same  time  that  the  fungus  makes  its  appear- 
ance externally. 

In  my  First  Lines  of  the  Pradico  of  Surgery 
(p.  399)  I  have  described  the  disease  as  "  a  par- 
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ticular  afTection  of  the  testicle,  in  whicli  a  fungus 
grows  from  tho  glandular  substance  of  this  body, 
and,  in  some  instances,  from  the  surface  of  the 
tunica  albuginea  ;"  and  I  further  represented  how 
lumecessary  and  improper  it  was  to  extirpate  the 
testicle  on  account  of  this  affection,  and  recom- 
mended the  fungus  to  be  cut  off,  or  else  destroyed 
with  caustic.  This  advice  was  founded  on  a 
successful  attempt  of  the  kind  which  was  made 
in  St.  Bartholomew's  Hospital,  by  Sir  James 
Earle,  a  little  while  before  my  book  was  published. 

[  Wiien  the  protrusion  is  small,  pressure  by  means 
of  pads  and  strapping  may  be  tried,  but  usually  it 
will  be  found  necessary  to  destroy  the  granular 
surface  by  means  of  nitrate  of  silver  or  the  red 
oxide  of  mercurj',  applying  pressure  at  the  same 
time :  the  wound  will  then  generally  heal  up, 
leaving  the  cicatrix  permanently  adherent  to  the 
testicle.  Where  the  hernia  is  not  very  large,  the 
skin  around  it  healthy,  and  the  rest  of  the  gland 
not  much  diseased,  an  attempt  may  be  made  to 
save  the  organ  in  the  manner  recommended  by  Mr. 
Syme,  of  Edinburgh  {London  and  Edinburgh 
Monthly  Journal,  Jan.  1845).  The  inargins  of  the 
wound  should  be  pared,  and  the  testicle  detached 
from  the  integument  and  returned  into  the  scrotal 
cavitj',  so  that  the  edges  of  the  skin,  having  been 
made  to  meet  over  it,  can  then  be  united  by  wire 
sutures:  if  this  be  not  possible  from  the  size  of  the 
protrusion,  or  if  the  tension  of  the  skin  over  it 
be  too  great,  the  substance  of  the  testicle  must  be 
cut  away  sufficiently  to  permit  of  its  being  readily 
covered  by  the  integument,  and  strips  of  plaister 
placed  over  the  wound.  In  many  cases  this  opera- 
tion is  followed  by  the  most  satisfactory  result, 
and  the  gland  is  not  only  preserved,  but  is  said  to 
regain  its  function.  When  the  skin  and  testicle  are 
too  much  diseased  to  give  hope  of  success  by  this 
proceeding,  as  in  many  scrofulous  cases,  nothing 
remains  but  to  excise  the  gland,  when  usually  a 
rapid  recovery  takes  place.] 

Cystic  Disease  of  the  Tcsiide,  or,  as  it  is  sometimes 
termed,  Cystic  Sarcoma,  is  a  comparatively  rare 
affection,  and  was  first  carefully  investigated  by  Sir 
Astley  Cooper,  who  named  it  the  hydatid  or 
encysted  disease  of  the  testicle.  The  cysts  are, 
however,  totally  distinct  from  true  hydatids,  and 
must  not  be  confounded  with  those  parasites.  It 
is  altogether  a  local  disorder,  being  met  with  chiefly 
in  healthy  persons  between  the  ages  of  eighteen 
and  thirty-five,  and  when  the  diseased  organ  is 
removed  no  relapse  occurs. 

Sir  Astley  Cooper  considered  that  this  affection 
takes  origin  in  the  tubuli  seniiniferi,  which  be- 
coming obstructed  in  some  part  of  their  course  are 
gradually  distended  with  fluid.  Mr.  Curling  is 
of  opinion  that  the  morbid  dilatation  commences 
in  the  ducts  which  form  the  rete  testis  rather  than 
in  the  seminal  tubes,  and  that  it  is  therefore 
"analogous  to  the  sero-cystic  tumours  of  the 
breast."  {Op.  cit.  p.  361.) 

By  other  observers  the  disease  is  regarded  as  a 
new  formation  in  the  body  of  the  gland,  which  has 
its  own  capsule,  and  is  quite  distinct  from  the 
testicular  structure;  and  that  this  growth,  as  it 
increases  in  size,  develops  cysts  throughout  its 
substance. 

M.  Robin  is  of  opinion  that  the  cysts  com- 
mence in  the  epididymis,  but  this  view  is  opposed 
to  the  observations  of  other  pathologists. 
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On  examining  a  testicle  affected  with  this  dis- 
ease, it  will  be  found  to  consist  chiefly  of  cysts 
which  vary  much  in  size,  shape,  and  number. 
Sometimes  these  cavities  will  be  very  numerous, 
ranging  from  the  size  of  a  hempseed  to  that  of  a 
large  marble,  or  there  may  be  only  two  or  tliree  of 
tiiem.  They  contain  fluid  which  may  be  serous  and 
transparent,  or  viscid  and  thick  ;  occasionally  it  is 
stained  with  blood,  and  Ij'mph  may  be  effused 
into  or  amongst  them.  Small  polypoid  growths 
will  sometimes  be  met  with  springing  from  the 
interior  of  the  cysts  and  filling  them  more  or  less 
completely.  According  to  Mr.  Curling,  these 
cavities  will,  in  some  cases,  be  lined  by  tesselated 
epithelium,  but  it  is  not  found  in  all. 

The  cysts  are  connected  by  a  fibrous  tissue, 
which  is  often  of  considerable  density,  and  it  is 
not  uncommon  to  find  masses  of  enchondroma,  or 
even  particles  of  bone,  deposited  in  this  structure. 
In  old-standing  cases  the  cartilage  will  sometimes 
be  in  sufficient  quantity  to  obliterate  manj'  of  the 
cysts,  and  will  then  form  the  chief  bulk  of  the  tu- 
mour. The  natural  tissue  of  the  gland  will  some- 
times be  spread  out  as  a  layer  over  the  morbid 
growth,  or  collected  in  bundles  between  the  cysts 
themselves,  or  displaced  and  altered  by  the  pres- 
sure of  the  tumour,  or,  when  this  is  very  large,  it 
may  have  altogether  disappeared.  The  epididymis 
is  rarely  involved,  but  becomes  atrophied  as  the 
disease  advances,  and  the  cavit}'  of  the  tunica 
vaginalis  may  be  partially  or  entirely  obliterated 
by  adhesion  of  its  surfaces. 

The  cause  of  the  disease  is  not  known,  but  in 
some  cases  it  has  followed  an  injury.  At  first  the 
growth  of  the  tumour  is  very  slow,  but  it  increases 
afterwards  more  rapidly,  and  one  spot  generally 
becomes  more  elastic  than  another.  One  testicle 
only  is  affected,  and  it  is  rare  to  find  a  hj-drocele 
associated  with  this  affection.] 

There  is  no  pain  until  the  part  is  large,  and  the 
unyielding  tunica  albuginea  makes  pressure  on  it. 
When  handled,  there  is  no  tenderness,  unless  the 
pressure  be  considerable.  The  frequently  healthy 
look  of  the  patient  is  apt  to  create  suspicion  of 
hydrocele.  The  spermatic  veins  and  those  of  th& 
scrotimi  are  distended.  The  natural  form  of  the 
testis  is  preserved,  being  rounded  in  front,  and 
flattened  at  the  sides,  and  not  so  pyriform  as  in 
hydrocele.  When  the  swelling  is  handled,  it 
communicates  an  impression  that  it  contains  fluid, 
for  it  easily  yields  to  pressure,  yet  there  is  no  true 
fluctuation.  If  strongly  compressed,  a  sickening 
pain  in  the  groin  and  loins  is  produced.  The 
weight  of  the  testicle  is  obviously  increased,  and 
after  a  time  this  causes  pain  in  the  lumbar  region, 
and  its  bulk  is  a  great  inconvenience. 

The  marks  of  distinction  between  cystic  dis- 
ease and  hydrocele  are  that  the  former  is  charac- 
terised rather  by  a  yielding  than  a  fluctuation  ; 
by  a  heavier  swelling ;  by  the  swelling  being  less 
pyriform  than  a  hydrocele  ;  by  the  entire  absence 
of  transparency  ;  by  the  sickening  pain  caused 
strons  compression  of  the  tumour  ;  and  by 


by 
the 


dilated  state  of  the  veins  of  the  spermatic  cord  and 
scrotmn.  , 

The  removal  of  the  part  by  operation  is  the  only 
means  of  relief  ;  for  the  change  of  structure  at- 
tending the  disease  manifestly  amounts  to  a  dis- 
organisation of  the  part  not  admittmg  of  benefit 
from  any  internal  or  external  remedies. 

[When  there  is  difliculty  in  the  diagnosis,  an 


I 


explorntory  puncture  should  ))e  made  with  a 
grooved  needle,  or  fine  trocar  and  canula,  when  the 
liiiid  obtained  will  at  once  indicate  the  nature  of 
the  swelling. 

Occasionally  a  collection  of  fluid  will  be  found 
beneath  that  part  of  the  tunica  vaginalis  which  is 
reflfcted  over  the  epididymis,  or,  more  rarel}',  bn- 
tween  the  serous  and  fibrous  coats  of  the  testicle. 
To  this  condition,  which  may  simulate  to  some 
e.xtent  cystic  disease  of  the  organ,  the  terra  of 
encysted  hydrocele  of  the  testis  has  been  given.  M. 
Gosselin  has  entered  very  fully  into  tlie  develop- 
ment and  history  of  these  cases.  {Arch.  Gen.  de 
jMed.  t.  xvi.  1848.)  Sir  Benjamin  Brodie  and 
Mr.  Curling  have  also  recorded  examples  of  this 
uncommon  aflFection.  The  treatment  is  by  punc- 
ture and  injection,  as  in  ordinary  hydrocele. 

Hydatid  Cysts  of  the  Testicle  are  exceedingly  rare. 
Sir  A.  Cooper,  Larre}',  and  Dupuytren  have  each 
met  with  cases  which  they  believed  to  be  of  this 
nature.  Velpeau,  however,  considers  that  none  of 
them  are  sufficiently  authenticated  to  be  accepted 
witliout  reserve.  (Diet,  de  Mtd.  vol.  xxix.  p, 
490,  article  Testicule.) 

Dermoid  Cysts,  Several  instances  are  on  record 
in  which  cysts  containing  fostal  remains,  such  as 
liair,  teeth,  bone,  sebaceous  matter,  have  been 
found  in  the  testicle  and  in  the  scrotum.  Most  of 
them  were  noticed  soon  after  birth,  and  were,  no 
doubt,  congenital.  {Ollivier,  Arch.  Gin.  de  Med. 
t.  XV.  p.  540.)  Velpeau  excised  the  testicle  of  a 
man,  aged  27,  for  a  swelling  which  had  existed 
from  birth  and  was  made  up  of  foetal  remains  :  the 
testis  itself  was  healthy,  but  somewhat  atrophied. 
{Gaz.  Med.  de  P«ns,  Fe'vrier,  1840.)  In  these 
cases  excision  of  the  tumour  or  of  the  whole  gland 
must  be  practised.] 

[Fibrous  Disease  of  the  Testicle  is  very  rare,  and 
consists  in  the  formation  of  fibrous  tissue  in  the 
•substance  of  the  testis,  which  ultimately  replaces 
the  secreting  structure,  and  converts  the  organ  into 
a  mass  analogous  to  a  fibrous  tirmour  of  the  uterus. 

The  disease  is  painless  and  progresses  very 
■slowly  ;  the  gland  becomes  extremely  hard  and 
heavy:  although  enlarged,  its  shape  is  not  injured, 
and  the  epididymis  is  small  and  wasted.  On  sec- 
tion, the  tumonr  is  dense,  firm,  and  resisting,  but 
sometimes  its  texture  is  arranged  more  loosely,  and 
is  infiltrated  with  thin  serous  iluid.  Under  the 
microscope  it  is  seen  to  be  made  up  exclusively  of 
[larallel  bundles  of  fibres  interlacing  each  other  in 
;ill  directions. 

Cruveilhier  has  fignred  an  example  of  this  in  his 
A  nutomic  Putholo(jl(jue  (livraison  v.  plate  i.)  which 
R  ecurred  in  the  practice  of  M.  Marjolin.  Mr. 
■J  ravers  has  related  a  case  in  the  Med.  Chir.  Trans. 
(vol.  xvii.),  and  there  is  an  excellent  specimen  in 
the  museum  of  St.  Mary's  Hospital  which  was  re- 
moved by  Mr.  Lane.] 

[Cancerous  Disease  of  the  Testicle.  This  disease 
lias  received  a  number  of  appellations  as — 
7umt  Sarcocele  ;  Medullary  Sarcoma  ;  Medullary 
Cancer   of  the    Testicle;   Ftmyns  Ilaimatodes' ; 
Funpoid  disease  of  the  Testicle;  Fulpy  Testicle,  4-c. 

Carcinoma  of  the  Testis.  Although  malignant 
disease  of  the  testis  is  not  nearly  so  common  as  was 
formerly  supposed  when  most  other  enlargements 
of  the  organ  were  confounded  with  it,  yet  its 
occurrence  is  by  no  means  rare, 
vox,  n. 
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All  the  several  forms  of  cancer  have  been  oc- 
casionally met  with,  yet  the  soft  or  encephaloid 
variety  is  by  far  the  most  frequent.   It  commences 
with  an  enlargement  of  the  testicle,  accompanied 
by  very  slight,  or  perhaps  not  any,  pain.  The 
swelling  is  at  first  smooth,  firm,  and  elastic,  not 
tender  on  manipulation.    Its  shape  is  somewhat 
pyriform  or  rounded,  the  epididymis  remaining 
free  from  disease.    Its  growth  is  generally  rapid, 
but  sometimes  it  increases  slowly.    The  deposit 
m:\y  take  place  in  separate  masses,  or  it  may  be 
diffused  more  uniformly  throughout  the  gland,  in- 
filtrating the  secreting  structure,  which  ultimately 
disappears  under  the  pressure  of  the  morbid  growth. 
As  these  cancerous  masses  increase  they  form  ir- 
regular projections  on  the  surface  of  the  testicle, 
and  are  so  soft  as  to  yield  under  the  pressure  of 
the  finger  and  produce  an  ill-defined  sense  of  fluc- 
tuation.   A  puncture  into  one  of  them  gives  exit 
to  blood,  or  to  the  semi-fluid  brain-like  matter  so 
characteristic  of  soft  cancer;  under  the  microscope 
this  presents  cells  of  every  form,  shape,  and  size, 
which  are  abundantly  supplied  with  nuclei.  Some- 
times a  glairy  fluid,  very  similar  to  that  found  in 
cystic  disease,  and  more  or  less  stained  with  blood, 
will  escape.    As  the  disease  advances,  the  veins  of 
the  scrotum  and  cord  become  turgid  and  large; 
sharp  pains  occasionally  are  felt  i-n  the  gland  which 
shoot  up  into  the  groin,  and  there  is  much  discom- 
fort from  the  weight  of  the  tumour.  Severe  aching 
IS  olten  experienced  in  the  lumbar  region  from  can- 
cerous deposit  in,  or  sympathetic  enlargement  of 
the  glands  in  that  part;  sometimes  these  will  com- 
press the  vena  cava  or  iliac  veins  sufficiently  to 
cause  oedema  of  the  lower  extremities,  and  they 
may  give  rise  to  considerable  pain  along  the  spinal 
column. 

The  skin  of  the  scrotum  becomes  distended,  often 
•ed  and  cedematous,  the  spermatic  cord  thickened 
anda  httle  fluid  generally  collects  in  the  tunica 
vaginalis,  but  in  less  quantity  than  in  the  inflam- 
matory aftections.  The  inguinal  glands  are  nearly 
always  enlarged,  in  some  instances  at  an  early 
period  of  the  disease,  but  not,  as  a  rule,  until  the 
subcutaneous  tissue  of  the  scrotum  is  involved  In 
extreme  cases  the  tumour,  by  its  size,  will  cause 
destruction  of  the  skin  and  protrude  through  the 
scrotum,  but  it  is  rare  to  meet  with  this  condition 
ihe  fungoid  excrescence  itself  is  not  painful  to  the 
touch,  although  it  may  be  productive  of  great  suf- 
fering. A  fo3tid  sanious  fluid  escapes  from  the 
ulcerated  surface,  and  attacks  of  ha;morrhage  take 
place,  under  which  the  patient  eventually  succumbs 
or  dies  worn  out  by  exhaustion  and  suHering.  ' 

This  disease  may  be  met  with  at  any  period  of 
lile,  but  IS  most  frequent  in  young  subjects;  some 
instances  are  recorded  where  it  has  occurred  in  in 
fants  It  IS  very  rare  for  both  testicles  to  be  at- 
tacked, but  Its  concurrence  with  cancerous  disease 
of  some  other  part  is  not  uncommon. 

There  are  but  few  examples  of  the  epididymis 
being  primarily  nfl-ccted,  but  it  is  not  unfrequentir 
involved  by  extension  of  the  disease  from  the  bodv 
of  the  gland.  ^ 
The  rapidity  of  growth  is  very  uncertain.  Gene- 
rally the  organ  attains  a  considerable  size  within 
a  few  months,  or  even  weeks,  after  the  swelling  is 
first  noticed,  but  in  some  exceptional  cases  several 
years  have  elapsed  before  the  disease  has  caused 
inconvenierice.  The  swelling  is  liable  to  great  va- 
riation in  size;  it  does  not  increase  steadily  ntid 
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equally,  but  suddenly  becomes  very  painful  and 
enlarges  rapidly  for  a  few  days;  it  then  subsides 
and  remains  stationary  for  a  time,  but  does  not 
altogether  return  to  the  same  size  it  possessed  pre- 
vious to  one  of  these  attacks. 

The  health  of  the  patient  suffers  very  seriously 
as  the  affection  progresses;  and  the  cachectic  ap- 
pearance and  wasting  so  indicative  of  organic  disease 
are  especially  well  marked. 

Several  cases  of  encephaloid  disease  occurring  in 
a  retained  testicle  liave  been  recorded.  (Med.  Cliir. 
Trans,  vol.  xxx.  p.  9,  xlii.  p.  15.  Polt's  Chh\ 
Works,  by  Earle,  1808,  vol.  ii.  p.  241.)  Virchow 
and  others  have  even  stated  that  a  testicle  which 
has  been  arrested  in  its  descent  is  more,  liable  to 
malignant  disease  than  one  which  has  reached  its 
usual  situation  in  the  scrotum. 

On  examining  a  testicle  which  has  been  removed 
for  this  affection,  the  normal  tissue  is  found  to  be 
more  or  less  deficient,  and  replaced  by  a  semi-solid 
mass  of  whitish  cancerous  deposit,  from  which  a 
creamy  fluid  exudes  when  pressed  ;  interspersed 
■with  this  are  patches  of  an  oily  yellowish  material, 
resulting  from  fiitty  degeneration  of  the  cancer 
tissue.  Blood  is  sometimes  effused  into  this  pulpy 
substance,  constituting  the  appearance  described 
as  fungus  hcBinalodes.  When  the  growth  has  been 
less  rapid  the  tumour  is  of  firmer  consistence, 
owing  to  the  development  of  fibrous  tissue,  and 
then  cysts  of  varying  size  and  containing  blood,  or 
blood-stained  serum,  are  frequently  formed.  In 
some  cases  large  masses  of  cartilage  will  be  found 
in  the  midst  of  these  fibrous  and  cancerous  elements. 
This  combination  of  enchondroma  with  cancer  is 
not  unfrequent,  and  the  cavities  formed  during  the 
growth  of  the  tumour  simulate  very  much  true 
cystic  disease  of  the  testicle,  and  led  to  the  old 
opinion  that  there  was  a  cystic  disease  of  a 
malignant  character  as  well  as  the  reverse.  The 
history  of  the  case,  the  condition  of  the  cord  and 
lymphatic  glands,  the  pain,  the  rapid  progress  of 
the  disease,  and  the  health  of  the  patient,  but, 
above  all,  the  microscopic  examination  of  the 
matter  obtained  from  the  tumour  by  puncture, 
must  be  considered  in  the  diagnosis  between  these 
two  affections.] 

The  only  prospect  of  cure  (and  this  is  a  very 
poor  one)  must  be  derived  from  the  early  perform- 
ance of  castration,  before  the  disease  has  extended 
to  the  lumbar  or  inguinal  glands,  or  far  up  the  sper- 
matic cord.  Indeed,  very  little  hope  can  be  placed 
in  tlie  removal  of  the  testicle,  for  the  disease  is 
constitutional  rather  than  local.  Nearly  every 
case  on  record  has  terminated  fatally;  and,  upon 
dissection,  either  the  liver,  the  lungs,  tlie  brain, 
the  lumbar  or  mesenteric  glands,  or  some  other  in- 
ternal part,  have  been  found  affected  with  the  same 
disease.  In  one  case  dissected  by  Sir  W.  Lawrence, 
cancerous  tubercles  were  found  in  the  lungs,  heart, 
and,  in  short,  in  nearly  all  the  thoracic  and  abdo- 
minal viscera,  though  the  contents  of  the  skull  were 
free  from  disease.  (See  Cases  recorded  by  Wardrop, 
Earle,  Laivrence,  and  Langstuff,  in  Med,  Chir 
Trans,  vol.  iii.  and  viii.) 

Mr.  Travers  states  that  he  has  never  known  an 
instance  where  the  disease  has  not  recurred  after 
castration,  (See  Med.  Chir.  Trans,  vol.  xvii. 
p.  33.5.)    This  is  the  experience  of  most  surgeons. 

Sir  Astley  Cooper  observes,  tiiat  of  all  the 
operations  of  surgery,  there  is  srtircely  any 
which  is  so  generally  unsuccessful  as  that  of  cas- 


tration for  this  disease;  and  there  is  no  hope  of 
the  patient's  life  being  saved,  unless  the  operation 
bo  performed  as  soon  as  the  nature  of  the  complaint 
is  ascertained.  {Op.  cit.  p.  131.)  In  his  valuable 
work  on  the  Structure  and  Diseases  of  the  Testis, 
there  is  an  interesting  plate  (viii.)  representing 
the  appearances  presented  in  an  instance  where 
excision  had  been  performed,  but  a  relapse  occurred. 
There  the  end  of  the  spermatic  cord  is  seen  forming 
a  considerable  tumour  ;  a  large  swelling  may  be 
noticed  in  the  groin  ;  and  a  very  considerable 
mass  between  the  left  kidney,  ureter,  and  sigmoid 
flexure  of  the  colon. 

Notwithstanding  the  deceitful  feel  of  fluctuation, 
dependent  on  the  elasticity  of  the  swelling,  a  well- 
informed  surgeon  will  generally  arrive  at  a  correct 
diagnosis;  but  if  there  be  doubt,  puncture  of  the 
tumour  with  a  very  small  trocar  may  be  practised. 
"  If  it  be  a  hydrocele,  the  serum  escapes,  and  the 
tiunour  disappears;  but  if  it  be  fungus  hsematodes, 
there  comes  out  a  little  blood,  and  that  is  all.  No 
harm  is  done  by  the  puncture."  The  bleeding 
soon  stops,  and  the  wound  heals.  (Sir  B.  Brodie, 
in  Lond.  Med.  Gaz.  vol.  xiii.  p.  407.) 

[A  few  instances  are  recorded  in  which  cancer- 
ous disease  has  primarily  shown  itself  in  the  tunica 
vaginalis,  the  testicle  remaining  unaffected  for  a 
length  of  time.  Mr.  Curling  has  directed  attention 
to  this  variety,  and  described  it  under  the  name  of 
Carcinoma  of  tlie  TunicaVagiiialis.  (Op. cit.  p.  355.) 
Sir  Everard  Home  relates  a  case  which  occurred  ia 
his  practice.  [Observations  on  Cancer,  p.  125.)] 

Sir  Benjamin  Brodie  also  refers  to  a  specimen, 
which  was  seen  and  described  by  Sir  A.  Cooper 
(op.  cit.  p.  207),  where  the  glandular  structure 
continued  sound,  while  there  was  a  large  medullary 
tumour  completely  occupying  the  cavity  of  the  tu- 
nica vaginalis.  "  However  distinct  the  testicle 
may  have  been  in  the  first  instance,  it  becomes  at 
last  confounded  with  the  disease;  and  there  is  then 
a  tumour  of  an  oval  shape,  and  in  this  respect  dif- 
ferent from  hydrocele.  It  is  also  heavier  than  a 
hydrocele,  opaque  instead  of  being  transparent, 
harder  at  some  parts  than  others,  and  without 
the  smooth  regular  surface  of  hydrocele.  The 
softness  and  elasticity  of  the  tumour,  however, 
have  often  caused  it  to  be  mistaken  for  hydrocele, 
and  punctured."  (See  Wardrop  on  Fungus  Hce- 
matodes;  Earle,  in  Med.  Chir.  Trans,  vol.  iii. 
p.  GO.) 

[Scirrhus  of  the  Testicle.  Under  this  headmg  it 
was  formerly  the  practice  to  comprise  the  several 
diseases  of  the  testis  which  are  accompanied  by 
induration.  (Pott's  Chir.  Works,  vol.  ii.  edit.  1808.) 
Dr.  Baillie  mentions  its  frequency,  and  describe.s 
the  condition  of  parts  met  with  in  the  so-called 
icirrhous  testicle.  (Morbid  Anatomy,  p.  352,  ed.  2.) 

Mr.  Travers,  however,  declares  himself  "in- 
credulous as  to  the  fact  of  the  scirrhous  cancer 
alfecting  the  testis  "  (Med.  Chir.  Trans,  vol.  xvii, 
p.  327);  and  Sir  A.  Cooper  remarks,  "I  much 
doubt  the  existence  of  this  disease  in  the  same 
form  and  appearance  as  it  assumes  in  the  breast. 
(Op.  cit.  p.  150.)  Althounh  this  variety  of  cancer 
is  exceediuglv  rare  in  the  testicle,  yet  undoubted 
specimens  have  been  met  with.  The  disease  is 
distinguished  by  its  slow  growth,  irregular  shape, 
and  the  excessive  hardness  of  the  organ,  accom- 
panied  by  occasional  severe  pain  darting  up  towards 
the  loins.  The  spermatic  cord  becomes  enlarged 
and  hardened,  and  the  glands  when  involved  ac- 


quire  an  extreme  degree  of  density.  Tlie  tumour 
seldom  attniiia  a  great  size,  nor  does  it  become  soft 
or  ulcerate.  The  cancerous  cachexia  is  commonly 
well  marked,  and  the  patient  slowly  succumbs, 
generally  without  other  organs  being  affected,  or 
much  local  sulfering. 

Excision  is  the  only  treatment  applicable,  but  it 
should  be  practised  before  the  cord  or  lymphatic 
glands  are  implicated. 

On  examination  scirrhus  of  the  testis  differs  in 
no  respect  from  the  same  disease  in  other  parts,  ex- 
cept that  the  "  stnny  hardness,"  so  characteristic 
of  this  alfection  in  the  mamma,  is  not  so  marked. 
Small  portions  of  bone  have  sometimes  been  found 
studding  it  in  very  old  cases. 

Melanosis,  and  Colloid  Disease,  of  tie  Testicle 
have  been  met  with,  but  they  require  no  special 
description.  (Vide  article  Cancer.)  Cruveilhier 
in  his  Anatomie  Patholoyique,  liv.  xix.,  has  figured 
melanotic  deposits  in  the  testes,  from  a  man  who 
died  of  this  disease  in  other  organs.  Early  removal 
of  the  diseased  organ  presents  the  only  chance  of 
recovery. 

Epithelioma  has  beep  known  to  involve  the 
testicle  by  extension  of  the  disease  from  the  scrotum, 
but  never  to  commence  in  the  gland  aa  a  primary 
affection.  (Vide  Article,  Canckb.)] 

[JVervous  Affectioiis  of  tie  Testicle  are  met  with 
under  two  forms— a  Uw  Neuralgia  of  the  spermatic 
nerves,  possessingall  the  characters  of  tic  douloureux 
in  other  parts  ;  and  a  more  common  affection 
known  as  Irritable  Testis,  which  consists  in  an  ab- 
normal sensibility  of  the  testes,  increased  to  severe 
pain  by  the  slightest  touch.  M.  Sarrau  proposes 
to  call  this  fatter  affection  Chronic  Neuralgia 
( These  sur  la  Ncvralgie  du  Tesiicide,  1 81 1 );  but  it 
differs  from  true  neuralgia  in  the  frequent  existence 
of  this  morbid  condition  on  both  sides  of  the  bod}', 
in  the  absence  of  sudden  remissions  and  paroxysms  of 
pain,  and  in  the  comparative  freedom  from  suffering 
so  long  as  the  patient  is  at  rest,  although  it  returns 
with  the  slightest  movement  or  contact. 

These  nervous  affections  of  the  testicle  are  met 
with  in  weakly  irritable  persons,  and  are  usually 
associated  with  deranged  health  or  a  disordered 
ttate  of  the  digestive  organs.  They  commonly 
iirise  from  some  affection  of  the  genito-urinary  sys- 
tem, and  most  frequently  from  abuse  of  the  sexual 
organs.  Thus  they  will  occur  from  great  venereal 
excitement  or  excess,  repeated  masturbation,  fre- 
quent nocturnal  emissions,  and  from  enforced  and 
{irotracted  continence;  they  may  follow  an  attack  of 
Orchitis  or  epididymitis,  especially  when  the  seminal 
ioiv  is  obstructed  or  retarded  by  closure  of  any 

i>art  of  the  duct  ;  they  are  present  somewhat  often 
N  persons  affected  with  varicocele  ;  a  stone  in  the 
u'ethra,  kidney,  or  ureter  may  occasion  them. 
Sometimes,  like  neuralgic  diseases  in  general,  they 
nppear  to  depend  upon  that  depressed  state  of  health 
which  results  from  malaria,  and  the  paro,xysms 
have  then  been  known  to  occur  at  regular  intervals.] 
Neuralgia  of  the  Testicle  is  an  exceedingly  pain- 
1  affection  of  the  part,  generally  unaccompanied 
ly  any  swelling  or  other  obvious  change  in  it. 
The  suffering  is  frequently  of  the  most  excruciating 
ind,  and  of  long  duration,  though  subject  to 
ccasional  remissions,  like  neuralgic  pains  in  other 
arts  of  the  body. 

[It  may  occur  at  any  age,  but  is  most  frequent 
fter  puberty.    The  pain  commences  suddenly  in 
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one  testicle,  and  shoots  np  into  the  abdomen  or 
thigh,  resembling  by  its  intensity  an  attack  of 
colic  ;  the  scrotum  is  corrugated,  and  the  testis 
drawn  forcibly  against  the   external  abdominal 
ring  by  spasm  of  the  cremaster  muscle.    The  pa- 
tient is  bent  double  with  pain,  is  constantly  shift- 
ing his  position,  or  rolls  in  agony  on  the  floor, 
nausea  and  even  vomiting  are  frequently  induced! 
Between  the  paro.xysms  the  gland  may  often  be 
handled  without  exciting  pain,  unless  the  afl^ction 
has  been  of  long  duration,  when  the  testicle  be- 
comes swollen  and  perhaps  a  little  inflamed.  It 
occurs  in  weak,  nervous,  dyspeptic  persons,  and  is 
nearly  always  accompanied  by  derangement  of  the 
digestive  organs.] 

The  patient  frequently  complains  of  pain  in  the 
testicle  when  there  is  no  disease  in  it.     There  is  a 
state  of  the  nerves  of  the  part  which  makes  hint 
feel  pain  in  it,  although  there  is  no  inflammation 
nor  any  other  actual  disease  ;  and  this  is  all  that 
we  mean  when  we  talk  of  a  neuralgic  affection  in 
this  or  any  other  part  of  the  body.    You  will  find 
an  example  of  it  in  persons  in  whom  a  large  calcu- 
lus passes  from  the  kidney  to  the  bladder.  As  soon 
as  the  calculus  has  passed  a  little  way  down  the 
ureter,  the  patient  complains  of  pain  in  the  tes- 
ticle, which  is  at  the  same  time  frequently  drawn 
up,  by  the  spasmodic  action  of  the  cremaster 
muscle,  into  the  groin.    When  you  examine  it, 
you  find  it  of  its  natural  size  and  natural  shape,  at 
hrst  not  even  tender,  although  excessively  painful- 
in  short,  there  is  a  painful  affection  of  the  testicle' 
depending  not  on  any  disease  of  the  organ  itself 
but  on  the  influence  which  the  calculus,  in  pass- 
ing down  the  ureter,  exercises  on  the  spermatic 
plexus  of  nerves.    Disease  in  the  kidney  will 
sometimes  produce  pain  in  the  testicle,  akhou-.h 
there  IS  no  reason  to  believe  that  a  calculus,  or 
other  substance,  has  escaped  from  the  kidney  into 
the  ureter.      {Sir  Bcvjamin  Brodie,  Loud.  Med. 
Gaz.,  vol.  xiii.  p.  620.) 

In  the  dissection  of  a  testicle  that  has  been  the 
seat  of  neuralgia,  no  change  of  structure  can  be 
tound.    In  one  instance,  which  I  attended,  there 
was  occasionally  a  little  enlargement  of  the  orean 
though  for  the  most  part  it  remained  free  frani  all 
swelling,  or  other  manifest  alteration.    If  the  com- 
plaint be  connected  with  functional  disturbance  of 
the  hver  or  stomach,  the  chance  of  relief  must 
depend  upon  the  possibility  of  curing  this  primarv 
affection.    In  many  cases,  which  appear  to  be 
entirely  nervous,  or  not  associated  with  anv  other 
perceptible  fault  in  the  system,  large  doses  of  the 
sulphate  of  quinine,  or  of  the  carbonate  of  iron 
may  be  prescribed;  or,  if  the  disease  assume  an 
intermittent  type  and  come  on  periodicall v,  the 
liquor  arsenicalia.    In  some  ciises,  the  muriate  of 
morphia,  opmm  or  hyoscyamus,  joined  with  smtill 
aoses  ol  calomel,  will  answer  best. 

As  local  applications,  leeches  are  of  little  value 
unless  the  testicle  be  swollen,  but  a  plaster  consist- 
ing of  one  third  of  extract  of  belladonna  and  two 
tliirds  of  soap  cerate,  or  the  veratria  ointment,  de- 
serves to  be  particularly  specified. 

[The  tincture  of  aconite  applied  aa  a  lotion  will 
deaden  the  sensibility  for  a  time.  Ulisters  to  the 
scrotum  followed  by  some  anodyne  oint.nent  liavo 
been  found  of  service  :  or  the  hypodermic  injection 
of  morphia  may  be  tried.  Warm  baths  and  ],ot 
fomentatioiia  will  often  give  temporary  relief.  On 
no  account  should  the  gland  bo  excised,  ns  tho 
v./.'i 
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affection  sooner  or  later  disappears  under  treatment 
iind  rest,  although  the  patient  will  sometimes  beg 
that  castration  he  practised  as  a  means  of  getting 
rid  of  his  suffering.  In  some  cases  sea-bathing  or 
travelling  have  been  found  of  great  service,  and 
instances  are  recorded  where  marriage  has  effected 
a  cure. 

Irritable  Testis  is  a  more  common  affection  than 
neuralgia,  and  is  not  unfrequently  met  with,  to  a 
slight  extent,  about  the  period  of  puberty,  when 
the  testes,  like  the  mammary  glands,  often  become 
abnormally  sensitive.  It  sometimes  comes  on  after 
inflammation  of  the  testicle  or  of  the  epididymis, 
but  its  most  frequent  cause  is  excessive  sexual  in- 
dulgence in  weakly  irritable  persons,  and  particu- 
larly so  if  from  thickening  abont  the  duct,  or  from 
any  other  cause,  the  passage  of  the  semen  be  hin- 
dered. The  testis  in  this  affection  becomes  ex- 
tremely sensitive,  so  that  manipulation  is  impossi- 
ble, and  even  the  contact  of  the  dress  cannot  be 
borne  :  the  pain  extends  sometimes  along  the  course 
of  the  cord,  and  is  much  increased  by  the  erect 
posture,  by  exercise,  or  by  want  of  support  to  the 
scrotum,  which  is  generally  much  relaxed.  Occa- 
sionallj"-  both  organs  will  be  affected  :  one  usually 
being  more  sensitive  than  the  other.  Commonly 
no  alteration  in  the  gland  can  be  detected,  al- 
though one  spot  may  be  more  painful  than  the 
rest :  if  this  morbid  condition  have  existed  for 
some  time  a  slight  fulness  of  the  organ  may  per- 
haps be  felt,  and  the  spermatic  veins  may  be  en- 
larged. So  long  as  the  patient  remains  at  restin  the 
recumbent  posture  with  the  testicles  supported,  he 
is  free  from  pain,  hut  it  recurs  with  movement. 
The  complaint  is  often  very  tedious  and  long  re- 
sists treatment,  the  patient  becoming  very  de- 
pressed and  anxious  as  to  the  result,  so  that  he 
demands  removal  of  the  organ.  In  those  cases 
where  castration  has  been  performed  nothing  ab- 
normal was  found  in  the  gland  except  a  little 
congestion  of  its  vessels  :  and  the  pain  has  been 
known  to  return  in  the  cord.  Operation  therefore 
should  never  be  practised.  The  treatment  should 
,  be  directed  to  remove,  if  possible,  the  cause  of  the 
affection,  and  to  improve  the  general  health. 
Leeches  will  afford  relief  more  frequently  than  in 
neuralgia  of  the  testis,  especially  if  the  organ  be 
swollen.  Lotions  or  ointments  containing  bella- 
donna, opium,  or  aconite,  will  be  found  useful : 
and  the  local  application  of  cold  has  somet'mes 
proved  of  great  service.  Change  of  scene,  amuse- 
ment, and  occupation,  so  as  to  divert  the  mind  of 
the  patient  from  his  malady,  are  also  necessary.] 

[Atropliy  of  the  Testicle  may  occur  from  a  great 
number  of  causes.  The  organ  gradually  diminishes 
in  size  but  retains  its  flat  oval  shape  :  it  loses  its 
firmness  and  becomes  soft  and  flabby,  the  scro- 
tum also  is  relaxed  ;  the  peculiar  sensation  nor- 
mally experienced  on  pressure  ceases  to  be  felt, 
and  there  is  a  gradual  loss  of  sexual  power,  often 
even  of  desire,  which  is  persistent :  sometimes  the 
■wasting  is  extreme,  and  a  small  nodule  attached  to 
the  cord  will  alone  represent  the  body  of  the  gland. 

On  examining  an  atrophied  testicle,  its  substance 
is  pale  and  anaemic  :  the  secreting  structure  has 
more  or  less  completely  disappeared,  and  the 
iihrunlcen  organ  is  made  up  chiefly  of  the  septa 
between  the  lobules,  with  perhaps  a  little  fibrous 
structure.  The  epididymis  is  seldom  involved  even 
■when  the  rest  of  the  organ  is  q^uite  wasted. 
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This  condition  comeg  on  slowly  with  age,  and 
occurs  also  in  lingering  exhausting  diseases,  such 
as  phthisis,  but  it  is  rarely  so  complete  as  when  it 
results  from  injury  or  disease  of  the  organ. 

A  violent  blow  on  the  testicle  will  cause  it  to 
waste  and  destroy  its  function :  an  injury  to  the 
head  and  brain  will  produce  the  same  effect. 
Larrey,  Hennen,  and  others  relate  many  instances 
of  this  :  it  lias  been  observed  also  to  follow  an 
injury  to  the  spine,  although  more  rarely.  {Cur- 
ling, op.  cit.,  p.  105.)] 

Atrophy  of  the  testicle  was  remarked  by  Baron 
Larrey  to  occur  with  remarkable  frequency  after 
the  deep  sabre-cuts  of  the  back  of  the  neck,  re- 
ceived by  the  French  soldiers  in  Eg3'pt,  in  their 
contests  with  the  Turks. 

[Disease  of  the  brain,  apoplexj^  paralysis,  have 
all  been  followed  by  a  loss  of  power  and  withering 
of  the  gland.  Compression  of  the  organ,  or  of  the 
cord,  by  a  tumour,  a  hydrocele,  or  a  truss,  has  also 
been  attended  by  the  same  result.  A  remarkable 
case  is  related  by  M.  Johert  de  Lamballe,  which 
occurred  in  the  practice  of  M.  Roux,  where  con- 
traction of  the  cicatrix  after  sloughing  of  the  scro- 
tum, from  a  gun-shot  wound,  caused  atrophy  of  the 
testicles.] 

The  pressure  of  a  large  hernial  swelling  has 
often  been  known  to  occasion  atrophj'  of  the  testi- 
cle ;  and  the  strong  compression  of  the  spermatic 
cord  by  a  truss  would  appear  to  be  capable  of  pro- 
ducing the  sajne  consequence. 

Varicocele  occasionally  leads  to  wasting  of  the 
testis  ;  and  sometimes  the  obliteration  of  the  prin- 
cipal spermatic  veins  with  a  ligature,  or  forceps, 
adopted  for  the  cure  of  a  varicocele,  has  been  fol- 
lowed by  this  change  in  the  testicle. 

[Occlusion  of  the  spermatic  artery  produces  a 
similar  effect  upon  the  gland,  and  this  circumstance 
has  induced  M.  Manoir,  of  Geneva,  to  adopt  a 
method  of  treatment  for  chronic  enlargement  of  the 
testicle,  and  even  for  cancer  of  the  organ,  by  tj'- 
ing  the  spermatic  artery  through  an  incision  made 
parallel  with  the  cord.  Wardrop  relates  a  case 
where  there  was  wasting  of  both  testes,  and  after 
death  both  spermatic  arteries  were  found  to  be 
obliterated  by  an  abdominal  aneurism.] 

Acute  inflammation  of  the  testicle  from  gonor- 
rhcea;  chronic  enlargement  of  it  from  other  causes; 
and  especially  scrofulous  disease  of  the  organ,  may, 
in  the  end,  lead  to  atrophy  of  it:  in  the  first  case, 
possibly  in  consequence  of  the  vas  deferens  he- 
coming  sometimes  permanently  obstructed  ;  but 
in  the  other  two  examples,  no  doubt,  from  dis- 
organisation of  the  testicle  itself.  Obliteration  of 
the  vas  deferens  has  been  observed  to  be  attended 
with  a  dwindling  away  of  the  testicle;  a  circum- 
stance which  would  be  expected  from  the  recollec- 
tion of  the  functions  of  the  organ  being  necessarily 
destroyed  by  such  obliteration. 

[It  is  very  seldom  that  the  epididymis  is  closed 
sufficiently  to  prevent  the  flow  of  semen,  but  when 
this  occurs  the  testicle  becomes  useless,  and  loss  of 
function  and  atrophy  follow. 

Inflammation  is  by  far  the  most  frequent  cause 
of  wasting  of  the  testicle,  and  when  this  occurs 
the  normal  shape  of  the  gland  is  generally  altered; 
its  outline  becomes  irregular  and  uneven,  but  its 
bulk  and  consistence  are  not  so  nuich  reduced  as 
when  shrinking  occurs  from  other  causes.  In 
tliese  cases  the  glandular  tissue  will  have  disap- 
peared or  a  mere  trace  of  it  only  be  left,  whilst 
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a  fibroiis  materiiil,  of  sorao  density,  occupies  the 
body  of  the  organ.  If  atrophy  result  from  scrofu- 
lous disease,  the  gland  will  be  converted  into  a 
mass  of  cheesy  deposit,  or  dry  calcareous  matter. 

Wasting  of  the  testicles  has  been  stated  to 
follow  the  inflammation  arising  from  the  mumps 
{Hamilton,  Trans.  Hoy.  Soc.  Edin.,  vol.  ii.);  but  it 
is  very  doubtful  if  such  be  the  case.  Long-con- 
tinued abstinence  has  been  known  to  occasion  the 
loss  of  desire,  and  ultimately  of  the  testicular 
function,  so  that  partial  atrophy  has  ensued  : 
mental  impressions  will  sometimes  produce  the 
same  result  and  in  the  same  manner. 

Masturbation  and  excessive  venery  may  be  fol- 
lowed by  wasting  of  the  organ,  and  if  both  testicles 
become  affected,  ipipotency  is  the  result :  according 
to  Mr.  Curling  the  repeated  local  congestion  thus 
caused  indutes  an  attack  of  inflammation  and 
atrophy  ensues..  (Op.  c/t  p.  106.)  Larrey  refers 
to  cases  where  constant  indulgence  in  alcoholic 
stimulants  has  produced  a  like  effect.  Narcotics 
have  been  similarly  charged,  as  also  the  continued 
use  of  iodide  of  potassium,  but  this  is  not  yet 
satisfactorily  proved,  and  certainly  the  cases  in 
which  it  occurs  must  be  very  rare.  Atrophy  of 
the  testicles  has  been  observed  in  the  disease 
known  as  Elephantiasis  Grsecorum  ;  Lawrence 
{Med.  CJiir.  Trans,  vol.  vi.)  and  Curling  (3hd. 
Gaz.  vol.  vii.)  have  each  met  with  an  example  of 
this,  and  other  instances  have  been  recorded. 

When  the  testicles  have  been  arrested  in  their 
descent,  and  have  not  reached  the  scrotum,  they 
are  often  soft  and  very  small.  This,  however,  is 
due  to  their  non-development,  and  not  to  a  wast- 
ing of  the  gland  ;  the  same  may  be  said  of  those 
cases  of  deficient  growth  of  the  testes,  which  is 
not  uncommon  in  idiots  and  others  whose  brains 
are  imperfectly  developed. 

The  treatment  of  these  cases  is  most  unsatis- 
factorj-,  and  must  be  guided  in  each  instance  by  the 
cause  of  the  affection.  Restoration  of  the  organs 
to  their  normal  size  is  hardly  to  be  expected.] 

The  induration  and  sivellinr)  of  the  testicles  re- 
sulting from  effusion  of  urine  into  the  scrotum,  and 
often  accompanying  fistulie  in  perinjeo,  will  subside 
after  the  disease  of  the  urethra  has  been  cured. 
(See  ./.  Cloqnet,  Pathologic  Chir.,  p.  44.)  Every 
surgeon  of  experience  must  have  witnessed  this  fact. 

The  late  Mr.  Kamsden  thought,  that  some 
sarcoceles  might  be  relieved  by  removing  with 
bougies  a  supposed  morbid  irritability  of  the 
urethra,  with  which  his  theories  led  him  to  con- 
nect the  origin  of  the  complaint.  (See  Fracl.  Obs. 
on  Sclerocde,  &c.)  No  doubt  many  chronic  en- 
largements of  the  testicle  have  subsided  during 
this  treatment,  especially  when  aided  by  calomel 
and  other  means  ;  but  a  doubt  may  be  entertained, 
whether  the  bougie  had  any  essential  share  in 
producing  the  benefit  obtained.  The  practice,  at 
all  events,  is  not  much  adopted,  though  on  the  first 
suggestion  of  it  many  trials  were  made. 

G.  G.  Gascoyen. 
See  Pott's  CliirurKical  Works,  vol.  ii.  cd.  1808. 
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TETANUS.  (From  retvw,  to  stretch.  Te- 
tanus is  defined  by  all  authors  to  be  a  more  or  less 
violent  and  extensive  contraction  of  the  muscles 
of  voluntary  motion,  attended  with  tension  and 
rigidity  of  the  parts  affected,  [which  is  long  con- 
tinued and  uncontrollable.] 

The  excessive  contraction  of  the  muscles  is 
generally  kept  up,  without  any  intervals  of  com- 
plete relaxation;  in  which  respect  the  disorder 
differs  from  or.dinary  spasms  and  convulsions, 
where  the  contractions  and  relaxations  alternate 
in  rapid  succession.  In  tetanus,  the  powers  of 
sensation  and  intellect  also  remain  unimpaired,  in 
which  particular  it  forms  a  contrast  to  epilepsy. 
{Bees's  Cyclopcedia,  art.  Tetanus.) 

When  its  effects  are  confined  to  the  muscles  of 
the  jaw  or  throat,  it  is  called  trismus  or  locked- 
jaiv;  when  a  greater  number  of  muscles  are  in- 
volved, but  the  trunk  retains  its  ordinary  straight- 
ness,  the  case  is  named  tetanus.  When  the  body 
is  bent  forwards,  the  disease  is  termed  emprosiho- 
ionos;  and  opisthotwws,  when  the  muscles  of  the 
back  are  principally  affected.  To  tliese  four 
forms,  some  writers  add  a  fifth,  which  is  denomf-!. 
nated  pleurosthotonos,  and  characterised  by  the 
body  being  drawn  to  one  side.  It  is  the  tetanus 
lateralis  of  Sauvages.  The  different  terms  applied, 
tetanic  affections  do  not  then  imply  so  many 


to 


particular  diseases,  but  only  the  seat  and  vari- 
ous degrees  of  one  and  the  same  complaint. 
Trismus  is  invariably  a  part  of  each  of  the  other 
varieties. 

A  still  more  important  division  of  tetanus  is  inta 
acute  and  chronic,  according  to  its  greater  or  lesser 
intensity.  The  first  is  exceedingly  dangerous,  and 
usually  fatal;  while  the  latter,  on  account  of  tho 
more  gradual  progress  of  the  symptoms,  affords 
more  opportunity  of  being  successfully  treated., 
{Larrey,  in  Man.  de  Chirurnie  Militaire.  t  i" 
p.  2;i5,  23G.) 

Tetanus  is  also  divided  into  traumatic,  or  that 
arising  from  wounds,  being  the  case  with  which 
surgeons  have  principally  to  deal,  and  occasionally 
termed  symptomatic;  and  into  idiopathic,  or  that 
proceeding  from  other  causes. 

Traumatic  tetanus  sometimes  comes  on  in  a  sur- 
prisingly sudden  manner,  and  quickly  attains  its 
most  violent  degree.  The  most  rapidly  fatal  case 
that  has  ever  been  recorded  is  one  that  we  have 
on  the  authority  of  the  late  Professor  Robison  of 
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Edinburgh.  It  occurred  in  a  negro,  who  scratched 
his  thumb  with  a  broken  china  plate,  and  died  of 
tetanus  a  quarter  of  an  hour  after  tliis  slight  injury. 
(See  Rees's  Cydojicedia,  art.  Tetanus.)  But,  com- 
monly, the  approaches  of  the  disorder  are  more 
gradual,  and  it  slowly  advances  to  its  worst  stage. 
In  this  sort  of  case,  the  commencement  of  tiie 
disorder  is  announced  by  a  sensation  of  stiffness 
about  the  neck;  a  symptom  which,  increasing  by 
degrees,  renders  the  motion  of  the  head  difficult 
and  painfnl.  [Tlie  patient's  first  complaint  will 
often  be  "  tliat  he  has  taken  a  cold,  or  is  suffering 
from  a  sore  throat,  or  stiff  neck."]  In  proportion 
as  the  rigidity  of  the  neck  becomes  greater,  the 
patient  experiences  in  the  throat  a  sort  of  drj'.ness 
and  soreness,  and  about  the  root  of  the  tongue  an 
uneasiness,  soon'ch.'inging  into  a  difficulty  of  mas- 
tication and  swallowing,  which  after  a  time  become 
totally  impossible.  The  attempt  at  deglutition  is 
attended  with  convulsive  efforts,  especially  w'len 
an  endeavour  is  made  to  swallow  liquids  ;  and  so 
great  is  the  distress  which  accompanies  these  con- 
vulsions, that  the  patient  becomes  very  reluctant 
to  renew  the  trials,  and  occasionally  refuses  all 
nourishment.  Sometimes  it  even  inspires  him  with 
a  dread  of  the  siglit  of  water,  and  a  great  resem- 
blance to  hydropliobia  is  produced. 

One  of  the  next  remarkable  sj'mptoms  is  a 
severe  pain  at  the  bottom  of  the  sternum  [pit  of 
the  stomach],  darting  from  this  point  backward  to 
the  spine,  in  the  direction  of  the  diaphragm.  As 
soon  as  tliis  pain  commences,  the  spasms  of  all  the 
muscles  about  the  neck  become  exceBdingl3'  violent, 
and  the  head  is  drawn  backwards,  or  forwards,  ac- 
cording as  the  contraction  of  the  extensor  or  flexor 
muscles  happens  to  be  strongest;  but  in  the  ma- 
jority of  cases  the  head  and  trunk  are  pulled  back- 
wards, and  the  contractions  increasing  in  force,  the 
body  is  frequently  raised  in  the  form  of  a  bow, 
resting  upon  the  head  and  feet  alone;  a  state  which 
is  more  particularly  denominated  opisihoionos.  At 
the  same  time  the  nmscles  which  close  the  lower 
jaw,  and  which  were  affected  with  spasm  and 
rigidity  in  the  very  beginning  of  the  disorder,  now 
contract  with  great  power,  so  as  to  maintain  the 
lower  jaw-bone  inseparably  applied  to  the  upper'. 
The  last  stiite,  which  has  been  considered  as  a 
particular  affection  under  the  name  of  trismus,  or 
locked  jaw,  Boyer  conceives,  may  be  regarded  as 
the  patiiognouionic  symptom  of  tetanus,  which  in 
many  instances  is  limited  to  such  an  affection  of 
the  jaw.    {Mai.  Chir.  t.  i.  p.  288.) 

Although  the  contraction  of  the  muscles  rarely 
ceases  so  completely  as  to  form  an  intermission 
there  are  occasional  remissions;  and,  in  two  cases 
under  Dr.  Parrj',  there  were  marked  intervals. 
{Di:  Syinoiids,  in  Cyclop,  of  Practical  Med.,  art. 
Tetanus. 

[Four  cases  are  related  in  the  Gtcy's  Hospital  Re- 
ports, series  iii.  vol.  iii.  p.  7!i.  In  two  there  was 
relief  of  the  symptoms  for  thirteen  days,  but  ex- 
haustion ensued,  and  death  resulted.  In  a  tliird, 
the  sj-mptoms  were  relieved  for  many  days,  and 
in  the  fourth,  the  remission  was  for  two  days  only, 
but  l)oth  these  cases  were  fatal] 

Tile  continuance  of  the  disease  leads  to  increas- 
ing spasm  of  tlie  diaphragm,  which  now  returns 
every  ten  or  fifteen  minutes,  and  is  instantly  sue- 
ceodyd  by  a  stronger  retraction  of  the  head  and 
rigidity  of  the  muscles  of  the  back,  and  even  of 
thiise  of  the  lower  extremities.  A  violent  stabbing 


pain  is  felt  in  the  situation  of  the  diaphragm;  and, 
if  the  disorder  increases,  comes  on  at  shorter  and 
shorter  intervals.  The  abdominal  muscles  are 
also  strongly  contracted,  so  that  the  belly  feels  as 
hard  and  tense  as  a  board.  By  the  violence  of 
the  contractions,  indeed,  the  recti  muscles  have 
been  known  to  be  lacerated,  as  I  shall  relate  an 
example  of  hereafter.  Sometimes  the  spasm  and 
tension  extend  only  to  the  muscles  un  one  parti- 
cular side  of  the  body  ;  the  tetanus  lateralis  of 
Sauvages,  and  the  pleurosthoionos  of  other  uoso- 
logists. 

When  the  disease  reaches  its  most  violent  stage, 
the  flexor  muscles  of  the  head  and  trunk  contract 
so  powerfully  that  they  counterbalance  the  force 
of  the  extensors,  and  hold  those  parts  in  a  straight, 
fixed,  inmioveable  position.  This  is  tiie  condition 
to  whicli  the  appellation  of  tetanus  more  particu- 
larly belongs.  The  muscles  of  the  lower  ex-  . 
tremities  become  rigid ;  and  even  the  arms,  which 
till  now  were  little  affected,  also  partake  of  the 
general  spasm  and  stiffness,  with  the  exception  of 
the  fingers,  which  often  retain  their  moveableness 
to  the  last.  The  tongue  likewise  continues  a  long 
while  endued  with  the  power  of  voluntary  motion; 
but,  at  length,  the  violent  spasms  do  not  leave  it 
unaffected,  and  it  is  then  liable  to  be  forcibly  pro- 
pelled between  the  teeth,  where  it  is  occasionally 
dreadfully  lacerated.  [This  is,  however,  rare.] 
Sometimes  the  teeth  are  broken  by  the  violence  of 
the  spasm.  The  sphincters  are  variously  affected; 
thus  the  urine  is  sometimes  discharged  with  great 
and  sudden  impetus  during  the  violent  spasm  of 
the  abdominal  muscles;  at  other  times  it  is  re- 
tained. The  anus  is  in  general  obstinately  closed, 
though  cases  have  occurred  in  which  the  con- 
tents of  the  rectum  have  escaped  involuntarily. 
(Symo}ids.) 

In  the  extreme  period  of  the  disorder  all  the 
muscles  destined  for  voluntary  motion  are  affected; 
among  others  those  of  the  face  :  the  forehead  is 
drawn  up  into  furrows;  the  eyes,  sometimes  dis- 
torted, are  generally  fixed  and  motionless  in  their 
sockets;  the  nose  is  drawn  up;  and  the  cheeks 
are  retracted  towards  the  ears;  so  that  tlie  features 
undergo  a  most  extraordinary  change;  [the  tetanic 
grin,  or  risus  sardonicus.]  When  tetanus  arrives 
at  this  stage,  and  the  spasms  are  universal,  a 
violent  convulsion  usually  puts  an  end  to  the 
patient's  miserj'. 

Wherever  the  muscular  contractions  are  situated 
in  cases  of  tetanus,  they  are  always  accomp.-inied 
with  the  most  excruciating  pain.  They  sometimes 
last,  without  any  manifest  remission,  to  the  end  of 
the  disorder;  but,  in  almost  all  cases,  their  violence, 
and  the  sufferings  excited  by  them,  undergo  perio- 
dical diminutions  every  minute  or  two.  The 
relaxation,  however,  is  never  such  as  to  let  the 
muscles  which  experience  it  yield  to  the  action  of 
their  antagonists;  and  it  is  in  nearly  all  cases  fol- 
lowed in  ten  or  twelve  minutes  by  a  renewal  of 
the  previous  contractiims  and  suffering.  The  re- 
currence of  these  aggravated  spasms  [increased 
reflex  excitability],  frequently  happens  without 
any  evident  cause;  btil  it  is  often  detcrmmed  by 
efforts  which  the  patient  makes  to  change  his  pos- 
ture, swallow,  speak,  &c.  . 

AVhen  the  spasms  are  general  and  violent,  the 
pulse  is  contracted,  hnrried,  and  irregular;  and 
the  respiration  is  similarly  affected;  but  during  the 
remission,  the  pulse  and  respiration  may  return  to 
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their  naliual  state.  There  is  generally,  however, 
a  progressive  alteration  of  the  pulse.  "  At  the 
beginning,  it  is  pretty  hard  and  full,  but  towards 
the  close  it  becomes  more  frequent  and  feeble, 
and  often  is  irregular  and  intermittent.  The  heat 
of  the  skin  also  appears  to  depend  on  the  violence 
of  the  spasms;  it  has  been  found  by  Dr.  Fribo, 
of  Geneva,  as  high  as  110°  Fahrenheit.  The 
perspiration  is  generally  profuse  over  the  whole 
Ijody;  but  sometimes  is  confined  to  the  face  and 
chest.  It  continues  during  the  whole  course  of 
the  disease,  and  has  a  peculiar  pungent  odour. 
The  urine  presents  nothing  remarkable  as  to 
quantity  or  quality;  some  describe  it  as  always 
liigh-coloured  {Rochonx,  Did.  de  Med.,  t.  xx.; 
Fourmer  Pessai/,  Did.  des  Sc.  Med.,  t.  ix.), 
while  others  have  observed  it  to  be  as  often  quite 
unchanged.  (CuUen  noticed  its  occasional  sup- 
pression, or  its  evacuation  with  difficulty.)  Torpor 
of  the  intestines,  in  a  degree  that  resists  the  most 
powerful  purgatives,  is  allowed  by  all  who  have 
witnessed  the  disease  to  be  a  more  invariable  ac- 
companiment than  any  other.  Such  dejections  as 
are  obtained  are  excessively  oifensive  and  un- 
natural." {Symonds,  in  Cydop.  of  Prad.  Med., 
art.  Tdanus.) 

In  this  disease  the  head  is  seldom  affected  with 
delirium,  or  even  confusion  of  thought,  till  the  last 
stage  of  it.  [There  is  absence  of  numbness  and 
tingling;  there  is  loss  of  sleep,  which  is  exceed- 
ingly distressing;  sometimes  there  is  an  occasional 
doze  during  the  intervals  of  the  paroxysms,  and  a 
sudden  startling  waking  up.] 

Vomitings  sometimes  appear  early  in  the  dis- 
ease; but  commonly  they  are  not  continued  :  and 
it  is  usual  enough  for  the  appetite  to  remain 
through  the  whole  course  of  the  disease ;  and 
what  food  happens  to  be  taken  down  seems  to 
be  regularly  enough  digested.  In  several  in- 
stances, a  miliary  eruption  has  appeared  upon 
the  skin;  but  whether  this  be  a  symptom  of  the 
disease,  or  the  effect  of  a  certain  treatment  of  it,  is 
undetermined.  {C'ullen,  in  First  Lines  of  Physic, 
vol.  iii.) 

[In  one  case,  case  13  {Guy^s  Has.  Rep.,  op.  cit. 
p.  5),  the  symptoms  continued  severe  until  the 
ninth  day,  and  on  the  eleventh  miliary  eruption 
appeared  over  the  whole  body,  accompanied  with 
successions  of  spasms  and  intervals  of  repose.  On 
the  sixteenth  day  exhaustion  and  rambling  super- 
vened, but  on  the  twenty-second  day  subsidence  of 
symptoms  and  protracted  recover}-.  He  was  treated 
by  large  and  repeated  doses  of  musk.] 

According  to  Baron  Larrey,  opisthotonos  is  not 
so  often  observed  in  Egypt  as  emprosthotonos; 
and  the  experience  of  this  gentleman  taught  him 
that  the  former  was  the  most  rapidly  fatal.  We 
must  not  adopt,  however,  his  curious  opinion,  that 
the  violent  extension  of  the  vertebra;  of  the  neck, 
and  the  manner  in  which  the  head  is  thrown  back, 
cause  strong  compression  of  the  spinal  marrow, 
and  a  permanent  contraction  of  the  larynx  and 
pharynx  (Mini,  de  Chirurrjic  Mililaire,  t.  i.  p. 
24C),  since  this  sort  of  compression,  if  it  did  not 
at  once  destroy  the  patient,  would  at  any  rate 
pnriilyse  most  of  the  muscles,  and  instantly  stop 
tluMr  extraordinary  contraction. 

Tills  oxpericnced  writer  notices  how  much  the 
nerves  of  the  neck  and  throat  seem  generally  to 
be  affected  on  the  invasion  of  this  disease.  The 
consequent  contraction  of  the  muscles  of  tlicse 


parts,  he  says,  is  soon  attended  with  difficulty  of 
deglutition  and  respiration.  [There  is  great  appre- 
hension of  suffocation,  and  towards  the  termina- 
tion much  dyspnffia,  with  lits  of  comparative 
apn£Ea;  and  often  comparative  voicelessness  owing 
to  spasmodic  interference  with  the  action  of  the 
chest,  and  of  the  tight  shutting  of  the  jaws.]  The 
patients  then  experience,  if  not  a  dread  of  liquids, 
at  least  a  great  aversion  to  them,  which  often  pre- 
vents the  administration  of  internal  remedies;  and 
if  the  wound  is  out  of  reach  of  the  interference  of 
art,  the  patient  is  doomed  to  undergo  the  train  of 
sufferings  attendant  on  this  cruel  and  terrible 
disorder.  Nothing  can  surmount  the  obstacles 
which  present  themselves  in  the  oesophagus.  The 
introduction  of  an  elastic  gum  catheter  into  this 
canal,  through  the  nostrils,  is  followed  by  con- 
vulsions and  suffocation.  "  I  have  tried  this  means 
(says  Larrey)  on  the  person  of  M.  Navailh,  a 
surgeon  of  the  second  class,  who  died  of  a  locked- 
jaw,  brought  on  by  a  wound  of  the  face,  accom- 
panied with  a  comminuted  fracture  of  the  bones  of 
the  nose,  and  part  of  the  left  orbit. 

"  In  the  examination  of  the  bodies  of  persons 
dead  of  tetanus,  I  have  found  the  pharynx  and 
(Esophagus  much  contracted,  and  their  internal 
membrane  red,  inflamed,  and  covered  with  a 
viscid  reddish  mucus. 

"  Hydrophobia,  hysteria,  and  several  other 
nervous  diseases,  likewise  produce  their  chief 
effects  upon  these  organs,  and  the  result  appears 
to  be  the  same.  So,  I  have  just  remarked,  when 
tetanus  is  arrived  at  its  worst  degree,  the  patients 
have  a  great  aversion  to  liquids,  and,  if  they  are 
forced  to  swallow  them,  immediate  convulsions 
are  excited.  The  circumstance  was  particularly 
observed  in  M.  Navailh."— (il/ew.  de  Chirurgie 
Militaire,  t.  i.  p.  247,  248.) 

Sometimes  tetanic  affections  deviate  from  their 
ordinary  course  and  nature.  The  most  singular 
of  these  anomalies  is  recorded  by  Sir  Gilbert 
Blane :  it  is  a  case  in  which  tetanus  prevailed 
to  a  very  considerable  extent,  without  any  de- 
gree of  pain.  The  spasms  were  accompanied 
with  a  tingling  sensation,  which  was  even  rather 
agreeable  than  distressing.  The  case,  however, 
terminated  fiitally;  but,  to  the  last,  no  pain  was 
experienced.  In  two  examples,  mentioned  by 
the  same  author,  the  spasms  affected  only  tlie 
side  of  the  body  in  which  the  wound  was  situated. 
[The  spasms  may  attack  primarily  the  muscles  of 
the  part  injured,  instead  of  the  muscles  of  the  jaw 
(Morgan,  on  Tetanus).] 

The  dissection  of  patients  who  have  died  of 
tetanus  has  thrown  no  light  upon  the  nature  of 
this  fatal  disorder.  Sometimes  slight  effusions 
are  found  within  the  cranium;  but,  in  genera], 
no  morbid  appearance  whatever  can  be  delected 
in  the  head.  There  is  always  more  or  less  of  an 
inflammatory  appearance  in  the  oesophagus  and 
in  the  villous  coat  of  the  stomach  about  the 
cardia.  But  those  who  are  cunveraant  with  dis- 
sections must  be  well  aware  that  these  appear- 
ances are  common  to  a  groat  number  of  diseases, 
and  are  uniformly  met  with  in  every  case  of  rapid 
or  violent  death.  Besides  the  reiliiess  and  in- 
creased vascularity  of  these  parts.  Baron  Larrej', 
as  1  have  already  stated,  found  the  pharynx  and 
ccsophagus  much  contracted,  and  covered  with  a 
viscid  reddish  mucus.  Jic  also  found  numerous 
lumbrici  in  the  bowels  of  the  sevornl  patients  who 
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died.  (See  Mem.  de  Chir.  Militaire,  t.  iiL  p.  207.) 
This,  however,  could  only  be  an  accidental  com- 
plication, and  not  a  cause.  In  several  cases. 
Dr.  M'Arthur  found  the  intestines  much  inflamed; 
and  in  two  of  them  a  yellow  waxy  fluid,  of  a 
peculiar  offensive  smell,  covered  their  internal 
surface;  but,  whether  tlie  inflammation  was  pri- 
mary, or  only  a  consequence  of  the  pressure  of  the 
abdominal  muscles,  which  contract  so  violently  in 
this  disease,  he  is  unable  to  decide.  (See  Med. 
Chir.  Trans.,  vol.  vii.  p.  475,  and  Rces's  Cyclo- 
pcedia,  art.  Telanus.) 

[Mr.  Lockhart  Clarke  detected  definite  struc- 
tural changes  in  the  spinal  cord.  Here  and  there 
promiscuously,  in  the  white  substance  as  well  as  in 
the  giey,  but  more  especially  in  the  latter,  were 
irregular  streaks  and  masses  of  altered  tissue, 
varying  from  a  state  of  slight  softening  to  one  of 
complete  fluidity,  the  fluid  being  formed  of  fine 
granules  and  of  the  de'bris  of  the  blood-vessels 
and  nerve-tissues  once  occupying  the  parts.  This 
condition  is  not  essential  to  this  disease,  as  it  is 
found  in  cases  of  ordinary  paralvsis.  {Pathology 
of  Tetanus  {Med.  Chir.  Trans,  vol.  48).] 

Dr.  Lionel  Chalmers,  of  Cbarleston,  South 
Carolina,  states,  that  when  the  disease  forms  very 
quicklj'  and  invades  the  unfortunate  persons  with 
the  whole  train  of  its  mischievous  symptoms,  in 
a  few  hours,  the  danger  is  proportioned  to  the 
rapidity  of  the  attack,  and  th.it  the  patients  thus 
seized  generally  die  in  24,  36,  or  48  hours,  and 
very  rarely  survive  the  third  day.  But  when 
the  disease  is  less  acute,  few  are  lost  after  the 
ninth  or  eleventh.  (See  Med.  Ohs.  and  Inq., 
vol.  i.  p.  92,  .03.)  [See  Statistics  of  Tetanus,  Gny's 
Hasp.  Rep.,  series  iii.  vol.  iii.  p.  69.]  It  is  the 
common  belief  that  death  takes  place  from  as- 
phyxia. 

From  the  valuable  report  of  Sir  James 
McGrigor,  it  appears  that  several  hundred  cases 
of  tetanus  occurred  in  our  army  during  the 
campaigns  in  Spain  and  Portugal.  The  disease 
was  observed  to  come  on  at  uncertain  periods 
after  the  receipt  of  the  local  injury;  but  it  ter- 
minated on  the  second,  third,  and  fourth  days, 
and  even  as  late  as  the  seventeenth  and  twentietii 
days;  though  it  was  usually  not  protracted  beyond 
the  eighth.  {Med.  Chir.  Trans.,  vol.  vii.  p.  353.) 
I  had  a  patient,  however,  who  lingered  in  the 
military  hospital  at  Oudenbosch  five  weeks,  with 
chronic  tetanus,  before  he  died.  This  happened 
in  the  year  1814,  soon  after  the  assault  on  Bergen- 
op-Zoom,  where  the  patient  had  been  wounded, 
and  sult'ered  amputation  of  the  thigh.  [The  dura- 
ti<m  of  the  disease  is  generally  very  short  ;  of  327 
cases  183  were  fatal  within  5  days,  133  within  22 
days,  and  1 1  above  22  days.  See  Statistics, 
Hosp.  Rep.,  op.  cit.  p.  76.] 

Altiiough  tetanus  is  a  disease  which  has  been 
observed  in  almost  all  parts  of  the  world,  ex- 
perience proves  that  its  frequency  is  much  the 
greatest  in  warm  climates,  and  especially  in  the  hot 
seasons  of  those  climates.  [See  statistics  on  sex, 
age,  constitution,  climate,  season  of  the  year,  at- 
mospheric condition,  as  influencing  tlie  disease, 
Guy's  Hosp.  Rep,,  op.  cit.  p.  25  el  seq.']  It  is  also 
more  common  in  marshy  situations,  and  countries 
bordering  upon  the  sen,  than  in  places  wiiich  are 
very  dry,  elevated,  and  at  a  distance  from  the  sea- 
coast.  Every  class  of  individuals  is  exposed  to 
Its  attacks;  but  infants  a  few  days  alter  tiicir 


birth,  and  middle-aged  persons,  are  said  to  be 
oftener  affected  than  older  subjects,  or  others  in 
the  youthful  period  of  life.  The  male  sex  more 
frequently  suffer  than  the  female;  and  the  robust 
and  vigorous  more  frequently  than  the  weak. 

According  to  Dr.  CuUen  and  other  medical 
writers,  the  causes  of  tetanus  are  cold  and  mois- 
ture, applied  to  the  body  while  it  is  very  warm 
and  especially  the  sudden  vicissitudes  of  heat  and 
cold.  Or  the  disease  is  produced  by  punctures, 
lacerations,  or  other  injuries.  CuUen  admits, 
however,  that  there  are  probably  some  other 
causes,  which  are  not  distinctly  known. 

Baron  Larrey  observes  that  gunshot  wounds  in 
the  course  of  the  nerves,  and  injuries  of  the  joints, 
often  produced  tetanus  in  the  climate  of  Egypt, 
particularly  when  the  weather  or  temperature 
passed  from  one  extreme  to  the  other,  in  damp 
situations,  and  in  those  which  were  adjacent 
to  the  Nile  or  the  sea.  What  he  terms 
dry  and  irritable  temperaments  were  the  most 
subject  to  the  disorder,  the  event  of  which  was 
found  to  be  almost  always  fatal.  {Larrey,  Op,  et 
loc.  cit.) 

Traumatic  tetanus  is  remarked  to  proceed 
oftener  from  wounds  of  the  extremities,  and  es- 
pecially the  fingers  and  toes,  than  from  similar  in- 
juries of  the  trunk,  head,  and  neck.  Sometimes  it 
originates  at  the  moment  of  the  accident;  as  in  the 
instance  mentioned  by  the  late  Professor  Robisoii 
of  Edinburgh;  but,  in  general,  it  does  not  come  on 
till  several  days  afterwards,  sometimes  not  till  the 
wound  is  nearly  or  perfectly  healed,  and  free  from 
all  pain  and  uneasiness.  It  would  seem  that  a 
wound  would  sometimes  not  have  the  effect  of 
exciting  the  disorder,  if  the  patient  carefully- 
avoided  sudden  exposure  to  cold.  In  1833  I  at- 
tended a  gentleman  who  had  met  with  a  lacerated 
wound  of  the  scalp  by  being  thrown  from  his 
horse.  From  this  accident  he  was  recovering  in 
the  most  favourable  manner;  but,  on  going  out 
into  the  cold  air,  at  the  end  of  a  fortnight, 
when  the  wound  was  nearly  healed,  he  was  at- 
tacked with  trismus,  which  soon  assumed  the 
form  of  universal  tetanus,  and  he  died  in  six  or 
seven  days  after  the  commencement  of  the  dis- 
order. Dr.  Murray  relates  a  case  in  which  a  mid- 
shipman trod  on  a  rusty  nail  one  evening  at  nine 
o'clock,  and  after  exposing  himself  to  the  cold 
night  air  in  keeping  watch,  had  tetanic  symptoms 
the  followinff  morning  at  eight.  (See  Loud.  AM. 
Gaz.  for  1832-33,  p.  623.)  Tetanus  occurs  in  all 
conditions  of  wounds  ;  in  some  of  a  health)',  and 
others  of  an  ill-conditioned  appearance;  sometimes, 
as  I  have  just  given  an  instance  of,  when  they  are 
almost,  or  even  entirely  healed.  In  one  case, 
mentioned  by  Dr.  liennen,  cicatrisation  was  com- 
pleted on  the  same  day  that  life  terminated.  It 
occurs  too  whether  the  wound  be  large  or  small. 
Dr.  Elliotson  had  a  case,  as  severe  as  anj'  he  ever 
saw,  where  there  had  been  merely  a  contusion  of 
the  thumb.  An  example  is  given  in  the  Trans,  of 
the  iMid.  Med.  SocieJy,  in  which  the  disease  fol- 
lowed a  burn,  at  a  time  when  there  was  merely  a 
dry  scab  on  the  leg;  nay,  as  Dr.  Eiliotson  ob- 
serves, the  disease  has  sometimes  declined  and 
ceased,  while  the  wound  every  day  grew  worse 
and  worse.  Larrey,  however,  lays  considerable 
stress  on  the  condition  of  the  wound,  which  is 
generally  either  dry,  or  covered  with  a  thin 
serous  exudation.    Dr.  Rush  also  speaks  of  an 
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absence  of  inflammation  in  wounds  that  cause  teta- 
nus.   (Med,  Reg.  vol.  i.) 

Dr.  Reid  knew  of  a  case  in  which  tetanus  fol- 
lowed the  mere  stroke  of  a  whip-lash  under  the 
eye,  though  the  skin  was  not  broken.  Andral 
refers  to  an  instance  in  which  the  formation  of  a 
seton  on  the  chest  occasioned  a  fatal  attack  of  teta- 
nus. (CUnique  Med.  t.  iv.  p.  44.').)  Mr.  Morgan 
also  speaks  of  one  case  in  which  the  stroke  of  a 
cane  across  the  back  of  the  neck,  and  of  another, 
in  which  a  blow  on  the  head  with  the  same  instru- 
ment, produced  the  disease:  in  both,  the  result 
was  fatal.  {Led.  on  Tetanus,  1833.)  The  ex- 
traction of  a  tooth  has  produced  the  disorder. 

Wounds,  then,  of  everj'  description  may  give  rise 
.to  tetanus,  and  in  warm  climates,  very  trivial  in- 
juries produce  it.  Thus,  in  Egypt,  Larrey  had  one 
case  which  proceeded  from  the  lodgment  of  a  small 
piece  of  fish-bone  in  one  of  the  sinuses  of  the 
fauces.  {Mhn.  de  Chir.  Militaire,  t.  i.  p.  254.) 
In  colder  regions,  traumatic  tetanus  seldom  hap- 
pens, except  from  contused,  punctured,  or  lacerated 
wounds ;  or  wounds  of  the  ginglymoid  joints, 
with  lacerations  of  the  tendons  and  ligaments  ; 
compomid  fractures,  or  dislocations;  deep  pricks  in 
the  sole  of  the  foot;  and  especially  lacerations  or 
ulcerations  of  the  fingers  and  toes.  A  partial 
division  of  a  nerve  has  been  suspected  as  a  fre- 
quent cause  ;  but  as  some  nerves  must  be  imper- 
fectly cut  through  in  almost  every  wound,  and  yet 
tetanus  does  not  arise,  this  cause  is  not  invariably 
effectual.  Baron  Larrey,  however,  has  recorded  a 
fact  which  favours  this  doctrine,  as  I  shall  pre- 
sently notice;  and  a  case  in  which  the  branch  of 
the  median  nerve,  going  to  the  thumb,  was  found 
partly  torn  through,  and  its  extremity  inflamed 
and  thickened,  has  been  related  by  Mr.  Listen. 
{Ed.  Med.  and  Suiy.  Journ.,  No.  Ixxix.  p.  292.) 
The  inclusion  of  the  nerves  in  ligatures,  applied  to 
arteries,  is  anotlier  alleged  cause  of  tetanus;  but 
as  this  fault  is  very  common,  and  tetanus  rather 
rare  in  this  country,  while  it  may  follow  all  sorts  of 
wounds,  whether  from  accidents  or  operations,  we 
must  believe  that  sume  particular  state  of  the  sys- 
tem is  required  to  render  this  cause  efficient. 
Hosvever,  there  are  some  cases  and  observations  on 
this  point  adduced  by  Larrey,  which  will  be  quoted 
in  the  sequel  of  this  article.  (See  t.  iii.  of  his 
Mem.  de  Chir,  Md.)  At  the  same  time,  I  do  not 
mean  to  hint  that  the  nerves  are  not  sometimes 
tied  in  tetanic  cases,  or  that  the  practice  is  not  on 
every  account  blameable.  Amputation  and  cas- 
tration are  the  only  great  surgical  operations  to 
which  I  have  seen  tetanus  succeed  ;  tnough  it  may 
follow  the  employment  of  the  knife  on  less  severe 
occasions.  In  St.  Bartholomew's  Hospital  it  once 
followed  the  operation  of  removing  the  breast. 

There  cannot  be  a  doubt,  that  difference  of 
climate  makes  considerable  difference  in  the  degree 
and  danger  of  tetanus.  Larrey  found  that  in 
Egypt  tlie  diseasu  was  more  intense,  and  bore  a 
greater  resemblance  to  hydrophobia,  than  in  the 
colder  climate  of  German}-.  In  both  these  coun- 
tries, he  remarked  that  when  the  wounds  causing 
tetanus  injured  nerves  situate  on  the  forepart  of 
the  body,  eniprosthotontis  was  occasioned;  that  if 
the  posterior  nerves  were  hurt,  opisthotonos  fol- 
lowed; and  that  when  the  vvound  extended  quite 
through  a  limb,  so  as  to  injure  equally  both  de- 
scriptions of  nerves,  complete  tetanus  ensued.  lie 
noticed,  also,  that  the  diseasu  commonly  arose 
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from  wonnds,  when  the  seasons  and  temperature 
passed  from  one  extreme  to  another.    Exposure  to 
the  cold  damp  nocturnal  air,  he  found  particularly 
conducive  to  it.    (See  Mem,  de  Chir.  Milit.,  t.  iii 
p.  286.) 

[Although  it  is  not  admitted  that  atmospheric 
changes  have"  any  influence  as  a  real  point  of 
causation,  yet  there  are  certain  facts  to  be  borne  in 
mind  which  must  not  be  overlooked.  Larrey  re- 
marked that  tetanus  was  apt  to  prevail  after 
sudden  change  from  heat  to  cold,  especially  tiie 
cold  moist  air  of  spring  nights.  After  the  battle 
of  Moscow,  in  the  midst  of  great  heats,  very  few 
of  the  French  troops  were  affected  with  tetanus, 
whereas  those  who  were  wounded  in  the  battle 
of  Dresden,  where  the  weather  was  cold  and  wet, 
just  after  a  very  hot  season,  were  decimated  by 
that  complaint,  which  did  not  spare  even  those 
who  underwent  immediate  amputation. 

Hennen  {Military  Surgerij)  remarks  "  that  it  is 
a  fact  not  a  little  curious  that  patients  under 
similar  circumstances  in  every  respect,  of  ao-e,  diet, 
nature  and  period  of  infliction  of  wounds,  as  well 
as  accommodation  for  their  cure,  shall  become 
liable  to  it  in  one  hospital  or  district  of  a  town  and 
be  free  from  it  in  another.  In  almost  all  tlie  in- 
stances that  I  have  seen,  the  patients  have  been 
exposed  to  a  stream  of  air  directly  blowing  upon 
them.  This  has  been  sometimes  cold,  and  at  other 
times  of  a  high  temperature." 

Sir  G.  Blane  remarks,  "that  tetanus  affected 
some  ships  remarkably  more  than  others,  parti- 
cularly the  'Barfleur  '  and  '  Bedford,'  though  the 
wounds  had  nothing  peculiar,  nor  were  in  greater 
proportion  than  the  rest  of  the  fleet.  Four  died 
of  tetanus  in  each  of  the  above  ships.  This  dis- 
ease took  a  run  in  some  particular  ships  after  the 
battle  of  the  Chesapeake.  I  have  known  it 
prevail  in  some  particular  hospitals  more  than 
others.'' 

On  board  the  « Dreadnought '  hospital  ship 
tetanus  has  been  observed  to  prevail  at  certain 
states  of  the  weather,  and  that  it  has  attacked 
certain  sides  of  the  ward. 

Of  the  72  cases  admitted  into  Guy's  Hospital 
{Op.  cit.  p.  64),  41  were  admitted  with  tetanus 
and  of  these  14  cases  could  be  distinctly  traced  and 
associated  with  exposure  to  sudden  change  of  tem- 
perature, either  as  the  original  cause,  and  called 
idiopathic,  of  which  there  were  four  cases;  or  as 
the  forerunner  or  direct  antecedent  of  tetanus  com- 
bined with  a  previous  lesion,  and  called  traumatic. 
Thirty-one  cases  had  tetanus  supervene  after  ad- 
mission into  the  Hospital  for  injury,  and  in  three 
of  these  cases  there  was  direct  evidence  of  expo- 
sure to  draught  and  cold  previous  to  the  attack. 

It  is  generally  agreed  that  idiopathic  tetaiuis  is 
mainly  due  to  exposure  to  damp  and  cold,  and 
sudden  vicissitudes  of  temperature,  and  that  its 
onset  sinnilates  rheunuitism  very  nmch.  All  these 
facts  tend  to  show  that  the  wound  of  the  nerves 
is  not  the  only  cause  of  the  disease,  Rheumatism 
is  a  blood  poison.  Is  idiopathic  tetanus  so  too  ?  or 
is  it  extreme  irritation  of  the  cutaneous  nerves  ? 
Take  it  for  granted  that  traumatic  tetaiuis  is  in  all 
cases  due  to  local  irritation  of  a  peculiar  nerve- 
why  Ciinnot  we  check  the  disease  at  its  very  onset 
by  local  menus  ?  Why  are  we  obliged  to  have 
recourse  to  powerful  internal  remedies  for  its  cure 
How  is  it  that  ([uininc  has  such  a  beneficial  eflecr 
especially  in  the  idionathic  variety  .p    All  these 
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points  are  worthy  of  notice  and  consideration.  Is 
tetanus  a  blood  poison  like  hydrophobia,  and  the 
poisoning  by  strychnia,  to  which  it  is  closely 
allied  in  its  symptoms,  and  its  probable  seat,  in  the 
medulla  oblongata  and  upper  part  of  the  spinal 
cord  ?] 

In  the  campaigns  in  Spain  and  Portugal, 
according  to  the  report  of  Sir  James  McGrigor, 
tetanus  occurred  in  every  description  and  in  every 
stage  of  wounds,  from  the  slightest  to  the  most 
foimidable  :  it  followed  the  healthy  and  the  slough- 
ing ;  the  incised  and  the  lacerated  ;  the  mostsim- 
])le  and  the  most  complicated.  It  occurred  at 
uncertain  periods;  but  it  was  remarked  that  if  it 
did  not  commence  in  22  days  from  the  date  of  the 
wound  the  patient  was  safe.  (See  Med.  Chir. 
Trans.,  vol.  vi.  p.  453.)  In  Egypt,  as  we  learn 
from  Larrey,  the  latest  period  of  the  commence- 
ment of  tetanus  after  a  wound  was  from  the  fifth 
to  the  fifteenth  day.  {Mbm.de  Chir.  MUitaire,  t.i. 
p.  263.)  [See  also  statistics  on  the  state  and  con- 
dition of  the  wound  at  the  time  of  the  occurrence 
of  tetanus  in  the  several  recorded  cases,  {Guys 
Hosp.  Rep.,  op.  cit.,  p.  71.)] 

It  is  observed  by  Dr.  Dickson,  that  as  the  acute 
form  of  tetanus  is  so  unilbrmly  fatal,  it  is  of  the 
greatest  consequence  to  attend  to  whatever  may 
assist  in  detecting  the  disease  early,  or  in  warding 
it  off.  Richerand  states  that  in  wounds  threaten- 
ing convulsions  and  tetaiius,  a  persevering  e.xten- 
sion  of  the  limbs  during  sleep  often  manifests  it- 
self before  any  affection  of  the  lower  javkf;  and  we 
should  naturally  pay  more  attention  to  any  admo- 
nition of  this  kind  in  punctured  or  extensive  lace- 
rated wounds,  particularly  of  tendinous  or  liga- 
mentous parts,  and  especially  in  injuries  of  the 
feet,  hands,  knee-joint,  back,  &c.  Some  prelusive 
indications  of  danger  may  often  be  derived  from 
the  increase  of  pain,  irritation,  restlessness,  nervous 
twitches,  pain  and  difficulty  in  deglutition,  or  in 
turning  the  head;  spasms,  or  partial  rigidity  of 
some  of  the  voluntary  muscles;  pain  at  the  scrobi- 
cuhis  cordis;  a  suppressed  or  vitiated  state  of  the 
discharge,  &c.,  which  mark  the  slower  approaches 
of  the  disease.  Larrey  adduces  several  instances 
of  tetanus,  in  which  the  wound  was  either  dry,  or 
afforded  only  a  scanty  serous  exudation,  and  where 
the  symptoms  were  relieved  on  suppuration  being 
re-established;  and  Dr.  Reid  {Edinb.  Med.  and 
Surgical  Journal  for  July,  1815,)  remarks,  that  on 
removing  the  dressing,  the  wound  was  covered 
with  a  darkish  unhealthy-looking  matter,  and  that 
he  had  seen  this  change  the  forerunner  of  tetanus 
in  two  other  instances.  A  torpor  of  the  intestines 
has  generally  been  observed  to  precede  as  well  as 
accompany  the  disease,  and  Boyer,  in  particular, 
enumerates  an  obstinate  constipation  amongst  the 
predisposing  causes.  {Mai.  Chir.,  t.  i.  p.  287.) 
Mr.  Abernethy  informs  us  that  in  four  cases  where 
he  inquired  into  the  state  of  the  bowels,  the  eva- 
cuations were  not  like  fa;ces;  and  he  proposes  as 
a  question,  in  investigating  the  cause,  what  is 
tlie  state  of  the  bowels  between  the  infliction  of 
the  injury  and  the  appearance  of  this  dreadful 
malady  ?  {Surgical  Works,  vol.  i.  p.  1 04.)  Dr. 
Parrj'  thinks  the  velocity  of  the  circulation  an 
useful  criterion  of  the  danger  of  the  disease,  and 
observes,  that  if  the  pulse  be  not  above  100  or  110 
by  the  fourth  or  filth  day,  the  patient  almost 
always  recovers;  but  that,  if  it  be  quickened  early, 
the  disease  mostly  proves  fatal,  and  yet  there  are 


a  few  instances  of  recovery,  where  the  pulse  rose  to 
120  on  the  first  daj'.  Baron  Larrey  remarks  that 
when  the  perspiration,  which  so  often  attends  the 
disease,  is  symptomatic,  it  begins  upon  the  head 
and  extremities;  but  that  when  it  is  critical  it 
occurs  over  the  chest  and  the  abdomen.  ( Mtm. 
de  Chir.  MUitaire,  t.  i.  p.  250".)  It  must  be  con- 
fessed, however,  that  in  many  cases  perspiration 
flows  very  freely  without  bringing  relief.  {Rees's 
Cyclopwdia,  art.  Tckmus.) 

[Puerperal  tetanus,  and  tetanus  following  lesions 
of  the  uterus  and  abortion,  have  been  for  some 
time  noticed  by  obstetricians  ;  the  disease,  for  the 
most  part,  is  of  an  acute  character,  and  is  generally 
fatal.— (Simpson,  Edin.  Month.  Journ.,  February, 
1854.)  See  also  cases  in  British  Med.  Journ.  for 
June  and  September,  1865;  four  cases  in  Dublin 
Qicar.  Jour.,  1865,.  and  a  case  in  the  Medical 
Times  and  Gazelle,  1866. 

Trismus  nasceiitium. — Tetanus  attacking  new- 
born children  offers  the  same  symptoms  as  in  the 
adult.  For  details  see  works  on  diseases  of  children.] 


\_Diagnosis. — As  regards  diagnosis,  the  practical 
surgeon  has  no  difficulty  in  discovering  the  pre- 
sence of  the  disease — the  powerful  and  painful 
spasms  of  the  voluntary  muscles;  the  constancy 
and  non-intermitting  character  of  these  spasms; 
the  extreme  rigidity  and  fixed  closure  of  the 
jaws;  the  peculiar  cast  of  countenance  known  as 
the  "  tetanic  grin;"  the  great  pain  at  the  scrobicu- 
lus  cordis  from  spasm  of  the  diaphragm;  the  arched 
and  bowed  condition  of  the  hoAy;  the  superven- 
tion of  the  disease  after  a  wound,  as  in  the  trau- 
matic form;  and  its  occurrence  after  exposure  to 
cold  and  moisture,  as  in  the  idiopathic  variety  ; 
the  affection  of  the  laryngeal  and  phai-yngeal 
muscles  in  the  advanced  stage; — all  these  symp- 
toms taken  together,  at  once  stamp  the  disease  as 
one  of  tetanus.  However,  taking  any  of  the  symp- 
toms singly  and  individually,  some  errror  may  be 
arrived  at  in  the  diagnosis  :  thus  it  has  been  mis- 
taken for  hydrophobia  from  the  severity  and  inten- 
sity of  the  spasm  of  the  muscles  of  the  larynx  and 
pharynx,  which  is  the  almost  pathognomonic  sign 
of  hydrophobia,  but  in  this  latter  disease  there  is 
no  continued  spasm  of  the  voluntary  muscles ; 
there  is  no  tetanic  grin,  but  a  wild  maniacal  kind 
of  expression  of  countenance,  never  to  be  forgotten 
when  once  seen;  there  is  no  locked  jaw;  the  disease 
has  followed  the  bite  of  a  rabid  animal;  there  is 
extreme  and  intolerant  sensibility  of  the  surface 
and  organs  of  sense,  and  the  characteristic  thirst 
and  aversion  to  fluids,  so  that  the  sight  or  noise  of 
fluids  induces  the  paroxysms.  Again,  tetanus  has 
been  mistaken  for  rheumatism,  and,  in  fact,  two 
cases,  prior  to  admission  to  Guy's  Hospital,  were 
treated  for  that  disease  ;  but  it  was  only  in  the 
very  early  stage,  before  the  symptoms  peculiar  to 
tetanus  were  full}'  developed. 

Epilepsy  cainiot  be  mistaken  for  tetanus,  al- 
though in  an  epileptic  case  {G.  H.  R.,opi.  cit.  p.  74) 
tetanus  supervened  a  few  days  previous  to  the  ex- 
pected attack,  and  was  complicated  with  screaming 
andconvulsions,resemblingthose  of  periodicepileptic 
seizures.  Poisoning  by  strychnia  is  the  only  dise.-ise 
which  might  probablv  lead  us  into  error  respecting 
the  diagnosis,  and  in  the  trial  of  Palmer  for  the  mur- 
der of  Cook  it  was  endeavoured  to  be  proved  that 
the  symptoms  in  his  case  were  more  those  of  tetanus 
than  those  of  strychnia;  it  is  true  they  are  alike  m 
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some  of  the  conditions :  thus  in  both  there  are 
tetanic  convulsions  of  the  voluntary  muscles,  there 
is  an  arching  back  of  the  head  and  neck,  violent 
stretching  of  the  legs,  and  spasms  brought  on  by 
the  sliglitest  touch;  there  is  spasm  of  the  respira- 
tory muscles,  and  consciousness  retained  to  the  last. 
But  in  strychnia  poison  there  is  no  locked  jaw; 
although  the  jaws  may  bo  closed,  the  muscles  re- 
lax and  aliow  of  the  opening  of  the  mouth;  the 
spasms  intermit  in  a  most  marked  manner;  there  is 
a  distinct  interval  of  subsidence  and  recurrence  of 
tlie  fearful  spasms;  there  is  early  marked  spasm  of 
the  laryngeal  muscles,  and  terror  of  suffocation,  as 
in  Cook's  case,  when  he  cried  out,  "  liaise  me  up, 
I  shall  be  suffocated."  {Taijhr  on  Fokoning  by 
Stn/chiiia,  Guy's  Hos.  Rep.,  series  iii.  vol.  ii. 
p.  293.) 

A  most  interesting  and  well-marked  case  oc- 
curred in  Guy's  Hospital  in  June,  IBOS.   A  boy, 
aged  12,  was  brought  from  a  chemist's  shop,  where 
he  was  eniplo3'ed,  in  a  state  of  the  most  frightful 
spasm;  there  were  well-marked  convulsions,  tlie 
bodj'  was  most  rigidly  bowed  by  powerful  con- 
traction of  the  spinal  muscles;    spasm  of  the 
laryngeal  muscles,  so  mucii  so  that  the  face  was 
livid,  and  impending  suffocation  expected  every 
moment.    The  boy  was  perfectly  sensible,  and 
there  was  no  locked  jaw;  the  muscles  of  the  jaw 
were  not  in  the  least  affected  by  the  spasms. 
These  truly  frightful  convulsions  were  not  continu- 
ous, but  suddenly  ceased  and  as  quickly  returned, 
the  boy  anticipating  them  during  the  relaxation, 
and  on  the  return  of  the  convulsions  saying,  "  It's 
coming  on,  I  am  dying;  good  bye,  &c."  Ice 
was  applied  along  the  spine,  which  had  the  effect 
of  diminishing  the  spasms;  the  boy  vomited  freely, 
and  the  wliole  symptoms  gradually  subsided  and 
left  him  quite  well  at  the  end  of  a  week.  This 
case  was  at  lirst  thought  by  some  to  be  tetanus; 
the  boy's  agony  was  so  great  that  no  clear  account 
could  be  obtained,  so  that  one  had  to  rely  upon  the 
symptoms  as  they  presented  themselves.    It  was 
remarked  that  this  boy's  case  exactly  corresponded 
with  the  symptoms  in  Cook's  case,  but  of  a  more 
marked  degree,  and  death  was  expected  every  mo- 
ment after  each  attack  of  spasmodic  convulsions, 
and  withal  the  jaw  could  be  freely  opened  and 
shut,  and  swallowing  was  not  difficult.    It  was  re- 
garded as  a  pure  case  of  poisoning  by  strvchnia, 
although  at  the  time  there  was  no  evidence  that  he 
had  taken  any.    The  remarkable  action  of  the  ice 
to  the  spine  in  tlie  vomiting  which  took  place,  to- 
gether with  the  gradual  subsidence  of  the  sjmip- 
toms  and  speedy  recovery,  render  the  case  perfect. 
It  appears  that  the  boy  picked  up  a  piece  of  black 
stuff"  from  the  floor,  the  size  of  the  tip  of  the  finger, 
and  chewed  it,  but  finding  it  bitter  he  spat  it  out; 
soon  after  his  legs  became  stiff",  and  he  remembered 
nothing  more.    lie  was  found  rigid  on  the  floor, 
and  it  is  stated  that  ho  was  not  brought  to  the 
hospital  until  an  hour  after  the  occurrence.  The 
substance  proved  to  be  some  extract  of  mix  vomica 
and  that  there  was  about  fJ  grs.  in  the  piece  he  took 
some  of  which  he  spat  out. 

The  diagnosis  of  poisoning  by  strychnin  from  te- 
tanus and  hysteria,  is  elaborately  and  ably  treated 
by  Dr.  S.  Taylor  {Gay's  IJus.  Rep.,  series  iii.  vol  ii 
p.  296  eiaeq.).] 

Treatment. — I  next  proceed  to  consider  the 
treatment  of  tetanus,  a  subject  of  infinite  difRcuItv, 


because  the  disease  frequently  baffles  every  mode  of 
practice,  and,  in  certain  instances,  gets  well  under 
the  employment  of  the  very  same  remedies  which 
decidedly  fail  in  other  similar  cases  of  the  disorder. 
Every  plan  has  occasionally  succeeded,  and  every 
plan  has  still  more  frequently  miscarried.  The 
great  difficulty,  therefore,  is  to  ascertain,  amongst 
numerous  discordant  accounts,  what  practice  is 
found  on  the  whole  to  be  attended  with  the  least 
ill  success.  For,  in  the  present  state  of  our  know- 
ledge, the  most  credulous  practitioner  will  not 
flatter  himself  with  the  supposition,  that  any  effec- 
tual remedy  for  tetanus  has  yet  been  discovered. 
As,  however,  acute  tetanus  was  regarded  by  Hip- 
pocrates and  the  ancients  as  certainly  mortal,  and 
it  does  not  always  prove  so  in  modern  times,  it 
seems  allowable  to  conclude,  that  the  recoveries 
which  now  happen  must  be  ascribed  to  improve- 
ments in  pvactice.  This  reflection  should  lead  us 
not  to  give  up  the  subject  as  hopeless;  but  to  re- 
double our  exertions  for  the  discovery  of  a  more 
successful  method  of  treatment,  and,  if  possible,  of 
some  new  medicine,  possessing  more  specific  power 
over  the  disorder. 

As  is  justly  observed  by  a  well-informed  writer, 
when  we  reflect  upon  the  obscurity  which  involves 
both  the  ratio  symptumatum  and  the  proximate 
cause  of  tetanic  affections,  we  need  not  wonder 
that  the  practice  in  these  disorders  should  still  be 
entirely  empirical.  The  indication  of  cure,  which 
is  generally  applicable  to  all  diseases,  namel}',  the 
removal  of  the  exciting  causes,  is  scarcely  admis- 
sible in  a  disorder  which  is  the  consequence  of 
causes  which,  in  general,  have  ceased  to  act,  or 
which  it  is  not  in  our  power  either  to  remove  or 
control.  In  some  cases,  where  local  irritation 
might  be  suspected  to  be  still  operating,  the  most 
effectual  method  of  counteracting  its  effects  on  the 
system  would  obviously  be  to  intercept  all  com- 
munication between  the  seat  of  the  irritation  and 
the  sensorium.  If,  however,  the  disease  has  al- 
ready established  itself,  and  severe  symptoms  have 
come  on,  it  does  not  appear  that  this  would  com- 
monly succeed  in  arresting  the  course  of  the  dis- 
order. Experience  too  fully  proves,  that  ampu- 
tation of  the  limb,  from  the  injury  of  which  the 
tetanus  has  arisen,  will  seldom  procure  even  a 
mitigation  of  the  sj-mptoms,  if  performed  after  a 
certain  period  from  their  first  appearance.  (Rees's 
Ci/clopceilia,  art.  Tetanus.)  Baron  Larrey  is  th« 
greatest  modern  advocate  for  amputation  where 
tetanus  depends  upon  a  wound  of  the  extremities; 
but  the  facts  which  he  adduces  in  its  fitvour  are  not 
numerous,  and  he  limits  his  recommendation  of  the 
measure  chiefly  to  chronic  cases,  and  extends  it  to 
no  others,  except  on  the  very  first  accession  of  the 
symptoms. 

"The  equally  unexpected  and  entire  success 
(observes  Larrey)  obtained  by  the  amputation  of 
the  injured  limb,  in  the  person  of  an  officer  at- 
tacked with  chronic  tetanus,  leads  me  to  propose 
the  question,  tvhe/her,  in  this  disorder,  occasioned 
iiy  a  wound  of  some  part  of  llie  citremilies,  it  ivould 
not  Ijc  better  to  amputate  the  injured  limb  immedi- 
ately the  symptoms  of  tetanus  commence,  rather  than 
eiip)ect  from  the  resources  of  nature,  and  from  vert) 
uncertain  remedies,  a  cure  which  so  seldom  happens  ? 

"If  tetamis  is  chronic,  as  is  somctimos  observed, 
amputation  m;iy  be  done  at  every  period  of  tho 
disorder,  provided  a  choice  be  made  of  tiie  time 
when  there  is  nn  intermission  of  tho  symptoms. 
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The  operation  would  not  answer  so  well  in  acute 
tetanus,  if  the  disease  were  advanced,  and  the 
muscles  to  be  divided  were  strongly  contracted 
and  rigid,  as  I  observed  at  the  siege  of  Acre,  in  a 
soldier,  who  was  seized  with  tetanus,  in  conse- 
quence of  a  gunshot  wound  of  the  left  elbow." 
{Mem.  do  Cliir.  Militaire,  t.  i.  p.  262.) 

Larrey  did,  indeed,  try  amputation  in  a  few  in- 
stances of  acute  tetanus.  In  the  case  last  cited, 
the  symptoms  were  already  considerably  ad- 
vanced when  the  experiment  of  amputating  the 
arm  was  made;  yet,  says  he,  the  operation  was 
followed  by  considerable  ease.  The  symptoms 
recurred,  however,  a  few  hours  afterwards,  and 
proved  fatal  on  the  third  day.  In  another  ex- 
ample, this  gentleman  repeated  the  experiment, 
though  acute  tetanus  had  begun.  The  operation 
is  described  as  having  stopped  all  the  symptoms, 
as  it  were  by  enchantment;  the  patient  even  passed 
twelve  hours  in  perfect  ease;  but,  being  exposed 
to  the  damp  cold  air,  the  disorder  returned,  and 
carried  him  off.  (See  Alan,  de  Cliir.  Militaire, 
t.  i.  p.  263 — 269.)  In  a  case  of  acute  tetanus, 
where  Mr.  Liston  amputated  the  wounded  hand, 
the  opisthotonos  subsided  the  following  day;  yet 
the  case  ended  fatally,  and  it  is  a  question  whe- 
ther the  degree  of  temporary  benefit  which  was 
obtained,  did  not  proceed  from  other  remedies, 
tried  in  conjunction  with  the  operation.  (See 
Ed.  Med.  and  Stirg.  Journ.,  No.  Ixxix.  p.  293.) 

Larrey  records  some  cases  in  favour  of  ampu- 
tation at  tlie  commencement  of  tetanus  from 
wounds,  and  especially  for  the  relief  of  the  disease 
in  the  chronic  form.  He  has  likewise  adduced  an 
interesting  example,  in  which  speedy  relief  and  a 
cure  followed,  cutting  olF  all  communication  be- 
tween the  nerves  of  the  wounded  part  and  the  sen- 
sorium  by  a  suitable  incision. 

In  this  place  it  may  be  right  to  remind  the 
reader  that  although  Baron  Larrey  once  or  twice 
amputated  when  acute  tetanus  had  somewhat  ad- 
vanced, he  does  not  advise  the  practice;  and  he 
expressly  restricts  his  sanction  of  amputation  to 
chronic  or  quite  incipient  cases  of  tetanus,  and  to 
a  few  instances  in  which  the  gingly  moid  joints  are 
fractured,  accidents  which,  independently  of  te- 
tanus, would  generally  require  the  operation,  (See 
Mtm.  de  Cliir.  Mil..,  t.  iii.)  The  report  of  Sir 
Jaraes  JMcGrigor  fully  confirms  the  statement  of 
Larrey  ;  namely,  that  free  incisions  are  of  little 
avail  in  the  acute  and  fully  formed  disease,  and 
that  amputation  fails  in  the  same  kind  of  case. 
After  the  battle  of  Toulouse,  this  operation  was 
extensively  tried,  but  without  success.  The 
French  are  also  said  to  have  lost  an  immense  num- 
ber of  soldiers  from  tetanus  after  the  battle  of 
Dresden,  when  Sir  James  infers,  that  the  practice 
of  amputation  must  have  been  fairly  tried.  (See 
Med.  Chir.  Trans.,  vol.  vi.  p.  456.)  We  have  seen, 
however,  that  according  to  the  precepts  of  Larrey, 
the  French  surgeons  would  only  have  performed 
the  operation  in  chronic  cases,  which  are  not  the 
most  frequent,  or  if  in  other  instances,  only  on  the 
■very  first  accession  of  the  symptoms.  But,  upon 
the  wliole,  notwithstanding  the  partial  degree  of 


success  attending  Larrey's  experiments,  I  have  no 
nesitation  in  declaring  my  belief,  that  amputation 
01  tlie  injured  part  in  chronic  tetanus  will  never 
"^.^tcnsively  adopted.  The  uncertain  efficacy 
"8  severe  measure,  and  the  frequent  possibility 
01  ciirnig  this  form  of  the  complaint  by  milder 


plans,  will  for  ever  constitute  insuperable  argu- 
ments against  the  practice. 

Sir  Astley  Cooper's  statements  tend  to  confirm 
the  opinion  which  I  have  always  given  upon  the 
subject.  In  one  case  of  tetanus,  from  a  compoimd 
fracture  just  above  the  ankle,  the  operation  seemed 
to  precipitate  the  fatal  event.  In  another  case 
the  finger  was  amputated  without  any  good;  and 
a  third  case  is  referred  to,  in  which  the  operation 
also  failed  in  saving  the  patient's  life.  In  chronic 
tetanus,  amputation  is  regarded  by  Sir  A.  Cooper 
as  unjustifiable,  as  the  patient  often  recovers  with- 
out this  proceeding.  The  medicine  which  has 
appeared  to  this  gentleman  most  useful  in  such 
cases  is  calomel,  joined  with  opium.  {Surgical 
Essays,  part  ii.  p.  190.) 

Mr.  Abernethy  also  disapproves  of  amputating 
any  material  part  of  the  body,  with  the  view  of 
relieving  tetanus,  unless  the  injury  require  the 
operation  on  other  grounds :  he  acknowledges, 
however,  that  he  has  seen  tetanus  mitigated  by 
the  practice,  though  the  patients  ultimately  fell 
victims  to  the  disease. 

On  the  subject  of  making  incisions  for  the  pur- 
pose of  separating  the  nerves  of  the  wounded  part 
from  the  sensorium,  Larrey  states,  that  they  should 
be  practised  before  inflammation  has  come  on; 
for  if  this  has  made  progress,  they  would  be  use- 
less and  even  dangerous.  They  should  compre- 
hend, as  much  as  possible,  all  the  nervous 
filaments  and  membranous  parts;  but  he  con- 
demns all  incisions  into  joints,  as  exasperating  the 
symptoms  of  tetanus,  instances  of  which  he  has 
witnessed.  The  practice  of  nearly  surrounding 
the  wound  by  a  deep  incision  has  been  practised 
in  University  College  Hospital,  and  most  of  the 
cases  have  been  in  favour  of  the  plan.  Baron  Lar- 
rey has  recorded  some  convincing  proofs  of  the  be- 
nefit sometimes  arising  from  completely  dividing 
the  trunk  of  the  injured  nerve.  In  one  instance,  te- 
tanic symptoms  followed  an  injury  of  the  supraor- 
bitary  nerve,  but  were  immediately  stopped  by  di- 
viding some  of  the  fibres  of  the  occipito-frontalis, 
and  the  nerves  and  vessels,  down  to  the  bone. 

The  case  of  the  midshipman  who  trod  upon  a 
rusty  nail,  which  penetrated  the  left  foot,  between 
the  metatarsal  bones  of  the  great  toe  and  the  ad- 
joining one,  is  strongly  in  favour  of  this  practice. 
As  I  have  already  mentioned,  the  patient  kept 
watch  on  deck  after  the  accident,  and  was  exposed 
to  the  cold  damp  nocturnal  air.  At  eight  o'clock 
on  the  following  morning  locked  jaw  had  com- 
menced. Under  the  administration  of  opium,  the 
disease  gained  ground.  Dr.  Murray,  therefore, 
cut  down  to  and  divided  the  posterior  tibial  nerve, 
about  an  inch  behind  the  malleolus  internus. 
Although  the  patient  had  not  been  able  to  speak 
before  the  operation,  he  immediately  opened  his 
mouth  with  an  exclamation,  and  expressed  him- 
self already  much  relieved.  The  original  wound 
was  then  dilated,  and  covered  with  a  poultice 
containing  laudanum.  The  case  terminated  in 
the  patient's  recovery.  {See  Lojidon  3fed.  Ga:z., 
1832-33,  p.  623.)  'Another  case,  in  which  the 
division  of  the  neighbouring  nerve  was  beneficial, 
may  be  found  in  the  Btibl.  Joiinial  of  Mediwl 
Science,  vol.  v.  p.  311,  extracted  from  the  CtdciiUa 
Med.  and  Physical  Trans. 

On  the  principle  of  destroying  the  parts  which 
are  the  seat  of  the  local  irritation,  Larrey  al?o 
frequently  applied  the  actual  and  potential  cautery 
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to  tlie  wound.  The  application  of  caustics,  says 
he,  may  be  practised  with  advantage  on^  the  first 
attack  of  the  symptoms,  the  same  precept  being 
observed  as  in  making  the  incisions.  Bleeding, 
if  necessary,  and  the  use  of  topical  emollients  and 
anodynes,  may  follow  these  operations;  though  in 
general  they  have  little  effect.  {Man.  de  CUr. 
MilUuire,  t.  i.  p.  249.)  In  the  third  volume  of 
this  interesting  work,  p.  297,  &c.  are  several  cases, 
in  which  the  cautery  was  employed  with  success. 
We  must  not  conclude,  however,  that  much  de- 
pendence ought  to  be  placed  upon  the  use  of  the 
cautery,  since  Larrey  observes  in  another  place: 
"The  moxa  and,  actual  cauter}',  rt'commended  by 
the  Father  of  Medicine,  have  been  equally  un- 
availing. The  moxa  was  employed  at  Jaffa  upon 
three  wounded  men  :  yet  the  disease  followed  its 
usual  course,  and  terminated  fatally. 

"  I  have  cited  a  striking  instance  of  the  inef- 
ficacy  of  the  second  method,  in  a  case  of  opistho- 
tonos." (T.  i.  p.  258.)  This  author  adduces 
some  cases  which  tend  to  support  the  opinion 
that  tetanus  occasionally  proceeds  from  the  inclu- 
sion of  a  large  nerve  in  the  ligature  applied  to  an 
artery.  The  son  of  General  Darmaguac  died  of 
tetanus  consequent  to  amputation,  and,  upon  ex- 
amining the  stump,  the  median  nerve  was  found 
included  in  the  ligature  with  the  artery,  and  its 
extremity  reddish  and  swollen.  (Mem.  de  Cliir. 
Mil.  t.  iii.  p.  287.)  In  another  ease,  Larrey  sus- 
pected the  tetanic  disorder  to  proceed  from  a  prin- 
cipal branch  of  the  crural  nerve  being  tied  toge- 
ther with  the  femoral  artery,  and  he  cut  the 
ligature;  but  the  relief  was  only  partial  and  tem- 
porary. The  cautery  was  therefore  applied  deeply 
to  the  whole  surface  of  the  stump.  A  marked 
amendment  took  place  a  few  hours  afterwards, 
and  the  patient  recovered.  A  diaphoretic  mixture, 
with  camphor  and  opium,  was  also  exhibited. 
(T.  iii.  p.  297.) 

Amongst  other  local  means  for  the  relief  of 
tetanus,  I  may  notice  the  employment  of  blisters 
as  near  as  possible  to  the  wound,  or  their  appli- 
cation, or  that  of  the  ointment  of  cantharides,  to 
the  wound  itself.  Almost  all  modern  writers  have 
observed,  that  tetanus  is  accompanied  at  its  com- 
mencement and  in  its  progress  with  an  interrup- 
tion or  total  cessation  of  suppuration  in  the  wound. 
Hence  the  indication  to  excite  this  process  again, 
by  the  means  which  I  have  specified.  Larrey 
seems  to  have  adopted  both  plans  ;  but  he  parti- 
cularly applied  the  ointment  of  cantharides  to  the 
wound  itself  in  an  early  stage  of  the  symptoms, 
and  in  cases  where  there  not  only  was  a  suppression 
of  the  discharge,  but  where  he  suspected  the  nerves 
of  the  wounded  part  had  suffered  from  exposure 
to  the  cold  damp  air  on  the  detachment  of  the 
sloughs.  For  facts  in  favour  of  these  local 
means,  the  reader  must  refer  to  the  first  and  second 
volumes  of  the  Mcmoires  de  C'/iininjie  MilUaire, 

It  appears  also  fi-om  Larrey's  experience  in 
Egypt,  that  poultices,  made  of  the  leaves  of  to- 
bacco, and  applied  to  the  wounds  of  persons  la- 
bouring under  tetanus,  were  followed  by  no  advan- 
tageous effect.  The  alkalies  also  proved  of  no 
service.    (T.  i.  p.  257.) 

Dr.  Rush  recommended  the  wound  to  be  dilated 
and  dressed  with  oil  of  turpentine  (sec  Trans,  oj 
ik'i  American  Pkilos.  Socie/i/,  vol.  ii.)  ;  and,  for 
this  purpose,  some  of  our  naval  surgeons  liavo  used 
tincture  of  opium. 
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A  great  degree  of  obscurity  prevails  respecting 
the  most  eligible  general  or  conslitutional  plans  of 
treating  tetanus,  and  I  am  afraid  it  must  be  con- 
fessed that  our  internal  remedies  cannot  be  more 
depended  upon  than  the  local  means  already  de- 
scribed. This  opinion  is  fully  confirmed  by  advert- 
ing to  the  discouraging  fact,  recorded  by  Sir  James 
McGrigor,  viz.  that  out  of  several  hundreds  of 
cases  which  occurred  in  the  British  army  during 
the  late  campaigns  in  Spain  and  Portugal,  there 
were  very  few  which  terminated  successfully,  or 
in  which  the  reniedies,  however  varied,  seemed  to 
have  any  beneficial  influence,  after  the  disease  had 
made  progress.  (Med.  Chir.  Trans,  vol.  vi.  p.  449.) 
In  the  same  countries.  Dr.  O'Beirne  witnessed  two 
hundred  cases,  not  one  of  which  recovered.  (Dull. 
Hospital  Reports,  vol.  iii.)  Hennen  acknowledges 
that  he  never  saw  a  case  of  "  acute  symptomatic 
tetanus  "  recover  ;  and,  with  respect  to  the  same 
form  of  disease.  Dr.  Dickson  states,  that  he  found 
all  plans  of  treatment  followed  by  unqualified 
disappointment. 

The  possibility  of  doing  good  by  internal  medi- 
cines is  sometimes  totally  prevented  by  the  inability 
of  swallowing.  In  short,  the  present  state  of  our 
knowledge  respecting  tetanus  will  not  allow  us 
to  indulge  much  hope  of  cure  from  any  means  yet 
discovered,  except  in  the  chronic  form  of  the  com- 
plaint ;  the  instances  of  success  in  the  treatment  of 
acute  tetanus  being  by  no  means  numerous,  and 
not  the  result  of  any  determinate  plan  of  treat- 
ment. 

Of  all  medicines,  opium  is  that  which  has  raised 
the  greatest  expectation,  and  been  the  most  exten- 
sively tried.  Indeed,  there  cannot  be  a  doubt, 
that,  in  many  chronic,  mild  cases,  it  is  competent 
to  effect  a  cure.  But,  for  this  purpose,  it  is  abso- 
lutely necessary  that  its  use  be  begun  from  the 
earliest  appearance  of  the  symptoms  ;  that  it  be 
given  in  very  large  doses  ;  and  that  the  doses  be 
repeated  at  short  intervals,  so  that  the  system  be 
kept  constantly  under  the  influence  of  the  remedy. 
It  is,  indeed,  astonishing  how  the  sj^stem,  when 
labouring  under  a  tetanic  disease,  will  resist  the 
operation  of  this  and  other  remedies,  which,  in  its 
ordinary  state,  would  have  been  more  than  suffi- 
cient to  overpower  and  destroy  it.  Patients  with 
tetanus  will  bear  with  impunity  quantities  of 
opium  which  at  any  other  time  would  be  cer- 
tainly fatal.  Instances  are  upon  record  of  five 
ten,  and  even  twenty  grains,  being  taken  every 
two  or  three  hours,  for  many  days,  without  any 
extraordinary  narcotic  effects  being  produced  upon 
the  sensoriura.  It  is  alwaj-s  advisable,  however, 
to  begin  witli  comparatively  moderate  doses,  such 

opium. 


18  forty  or  sixty  drops  of  the  tincture  of 


which  may  be  repeated  at  intervals  of  three  or 
four  hours,  and  increased  at  each  repetition,  until 
some  sensible  effect  is  produced  on  the  spasms. 
It  seems  requisite  to  augment  the  dose  rapidly,  us 
the  disease  presses  upon  us  every  hour,  and  no 
time  must  be  lost  while  there  is  yet  a  chance  of 
controlling  its  fury.  The  approaching  closure  of 
the  jaw,  and  dilHculty  of  deglutition,  which  may 
increase  so  aa  to  render  it  hardly  possible  to  intro- 
duce medicines  into  the  stomach,  are  additional 
motives  for  pushing  our  remedies  before  such  ob- 
stacles arise.  (Reos's  Ci/clopccdia,  art.  Tetanus.) 
I  once  supposed  it  possible  to  overcome  this  impe- 
diment by  introducing  a  flexible  catheter  down 
the  oojophngus  from  one  of  the  nostrils  ;  but  the 
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attempt  to  dn  this  alwaj'S  brings  on  a  violent  pa- 
roxysm of  spasms,  attended  with  such  a  sense  of 
suftocation  that  it  cannot  be  endured.  The  expe- 
rience of  the  late  Mr.  Cruttwell,  of  Bath,  and 
.that  of  Baron  Larrey,  fully  prove  that  no  assist- 
ance can  be  derived  from  the  use  of  flexible  tubes. 
(See  Mem.  de  Chir.  Militaire,  t.  i.  p.  247.)  Some- 
times, however,  the  obstacle  to  the  administration 
of  medicines,  arising  from  the  closure  of  the  jaw, 
is  prevented  by  loss  of  some  of  the  incisor  teeth, 
and,  in  a  few  instances.  Baron  Larrey  adopted  the 
plan  of  extracting  two  of  them.  This  would  be 
useless,  however,  when  deglutition  is  totally  hin- 
dered, <as  happened  in  one  instance  recorded  by 
the  latter  eminent  surgeon.  [Op.  cit.,  t.  iii.  p.  301.) 
Clysters  are  the  only  resource,  when  the  spasm  of 
the  fauces  cannot  be  overcome.  In  this  way,  as 
much  as  a  drachm  of  the  extract  of  opium  has  been 
introduced  into  the  bowels  at  one  dose.  Opiate 
frictions  upon  the  jaws,  throat,  and  other  parts  of 
the  body,  have  been  practised.  Opiate  plasters 
have  also  been  applied  to  the  masseter  muscles, 
and  behind  the  ears.  This  external  use  of  opium, 
however,  can  only  be  regarded  as  a  feeble  and 
probably  useless  means. 

A  curious  fact,  noticed  by  Abernethy,  seems  to 
offer  some  explanation  of  the  little  effect  of  some 
of  the  most  powerful  medicines  in  tetanus :  on 
opening  the  stomach  of  a  patient  who  had  died  of 
tetanus  after  taking  large  doses  of  opium,  thirty 
drachms  of  this  substance  were  found  undissolved 
in  the  stomach. 

I  believe  it  to  be  now  generally  admitted, 
that  opium  answers  only  in  the  milder  or  idiopa- 
thic form  of  the  disease.  The  testimony  of  Rush, 
McGrigor,  and  Fournier-Pescay,  is  decidedly 
against  the  efficacy  of  this  medicine  in  other  ex- 
amples of  tetanus. 

As  the  costiveness  always  produced  by  tetanus 
is  rendered  still  more  obstinate  by  opium,  laxative 
medicines  and  clysters  should  constantly  accom- 
pany its  employment.  It  is  on  this  ground  that 
opium  is  frequently  objected  to  as  rather  injurious. 
The  testimony  of  the  army  physicians,  as  we  learn 
from  the  report  of  Sir  James  McGrigor,  is  highly 
in  favour  of  a  rigid  perseverance  in  the  use  of 
purgatives,  given  in  adequate  doses  to  produce 
daily  a  full  effect.  Dr.  Forbes  states,  that  a  solu- 
tion of  sulphate  of  magnesia,  in  infusion  of  senna, 
was  found  to  answer  better  than  any  other  purga- 
tive ;  and  it  was  daily  given  in  a  sufficient  quantity 
to  procure  a  copious  evacuation,  which  was  ahvaj's 
dark-coloured  and  highly  offensive  ;  and  to  this 
practice  he  chiefly  attributes,  in  one  severe  case, 
the  removal  of  the  disease.  {Med.  Chir.  Trans. 
vol.  vi.  p.  452.)  Dr.  Good  condemns  drastic 
purgatives,  seemingly  in  forgetfulness  that  mild 
ones  have  no  effect.  Strong  cathartics  have,  in- 
deed, frequently  proved  of  great  service,  and  none 
has  higher  repute  than  croton  oil.  Thus,  in  a 
case  recorded  by  Dr.  Briggs,  half  a  drachm  of 
calomel,  as  much  scammonj',  and  fifteen  grains 
of  gamboge,  were  given  in  one  dose,  followed  by 
a  clyster  of  half  an  ounce  of  turpentine,  and  two 
drachms  of  aloes.  As  these  powerful  means  pro- 
duced no  effect,  two  drops  of  the  oil  of  croton 
were  given  in  llie  evening,  and  a  clyster  of  four 
ounces  of  sulphate  of  magnesia  in  a  pint  of  infu- 
sion of  seima.  In  less  than  an  hour,  a  black  stool 
was  voided,  and  relief  immediately  experienced. 
(See  £</,„6.  Med.  Journ.  No.  05,  p.  277.) 
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A  spasmodic  rigidity  of  the  muscles  being  the 
most  prominent  symptom  of  tetanus,  it  was  natural 
for  practitioners  to  try  the  efficacy  of  some  other 
antispasmodic  medicines  besides  opium;  and  those 
which  have  been  principally  the  subject  of  ex- 
periment, are  castoreum,  a;ther,  conium  macula- 
tum,  musk,  camphor,  and  latterly  digitalis.  In 
many  cases,  opium  .and  camphor  have  been  ex- 
hibited together.  Indeed,  Larrey  asserts  that,  of 
all  the  medicines  hitherto  proposed  by  skilful  prac- 
titioners, the  extract  of  opium  combined  with  cam- 
phor, and  the  nitrate  of  potash,  dissolved  in  a 
small  quantity  of  the  almond  emulsion,  and  given 
in  doses  more  or  less  strong,  produces  the  most 
favourable  effects,  since  patients,  who  have  an 
aversion  to  otlier  fluids,  take  with  pleasure  this 
mixture,  the  action  of  which  must  be  promoted  by 
bleeding,  if  necessary,  and  blisters,  under  the  cir- 
cumstances which  have  been  specified.  (See  Mini, 
de  Chir.  Militaire,  t.  i.  p.  271.)  In  the  same 
work  several  cases  are  detailed  which  were  bene- 
fited by  such  treatment. 

Although  some  practitioners  have  fancied  that 
they  saw  good  effects  result  from  musk,  yet  the 
majority,  who  have  made  trial  of  both  this  and 
camphor,  in  cases  of  tetanus,  have  found  no  reason 
to  recommend  these  medicines.  One  hundred  and 
fifty  grains  of  musk  were  given,  in  the  space  of 
twelve  hours,  to  a  girl  thirteen  years  old,  affected 
with  incipient  tetanus  ;  but  no  salutary  effect  was 
produced. 

We  learn  also  from  Sir  James  McGrigor,  that 
sether,  camphor,  musk,  and  other  antispasmodics, 
as  likewise  the  alkalies,  were  tried  by  our  military 
surgeons  in  Spain,  and  found  unsuccessful.  (A/e- 
dico-Chir.  Trans,  vol.  vi.  p.  458.) 

From  the  same  authority  we  find  that  digitalis, 
in  large  doses,  was  tried  in  several  cases  in  the 
Peninsula  ;  and  that  it,  with  several  other  medi- 
cines enumerated,  failed  in  almost  every  case  of 
acute  tetanus  which  occurred.  (P.  454.)  In 
one  case,  the  jaw  remained  fixed  to  the  last,  and 
the  patient  was  never  entirely  free  from  spasms. 
(P.  458.)  Prussic  acid  and  belladonna  have  been 
tried,  but  do  not  retain  at  present  many  advocates 
in  this  country.  Prussic  acid  vv.as  tried,  however, 
by  Dr.  Rees,  in  America,  in  combination  with  the 
application  of  caustic  along  the  spine,  and  the 
patient  recovered. 

Analogy  has  led  to  the  employment  of  the  warm 
bath,  as  a  plan  which  seemed  to  promise  great 
benefit,  by  producing  a  relaxation  of  the  contracted 
muscles.  But,  notwithstanding  this  means  has 
appeared,  in  a  few  instances,  to  occasion  some  little 
relief,  particularly  when  the  practitioner  has  been 
content  with  mere  fomentations,  it  generally  fails, 
and  often  has  even  done  mischief.  This  may  per- 
haps be,  in  some  measure,  ascribable  to  the  dis- 
turbance and  motion  which  the  patient  must  ne- 
cessarily undergo  in  order  to  get  into  the  bath;  for 
it  is  very  well  known,  that  every  exertion  on  the 


part  of  the  patient  is  apt  to  excite  most  violent 
paroxysms  of  spasms.  The  author  of  the  .nrticle 
Teianus,  in  the  Encydopalie  Mclhodiquc,  had 


seen  the  warm  bath  do  harm  in  two  or  three 
cases,  in  which  it  was  expected  to  liave  done 
good.    Though   numerous   writers  have  recom- 
mended the  trial  of  the  plan,  it  would  be 
cult  to  trace,  in  their  accounts,  any 
decidedly  show  that  its  .adoption 
lowed  by  unequivocal  benefit.    The  wiirm  bath 
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was  tried  in  Spain,  and  found  to  produce  only 
momentary  relief.  {Medico-Chir.  Trans,  vol.  vi. 
p.  -157.)  Dr.  Hillary,  who  practised  a  long  while 
in  the  warm  climate  of  America,  where  tetanus 
is  very  common,  disapproves  of  this  method  of 
treatment.  He  observes  that,  although  the  use 
of  the  warm  batli  may  appear  to  be  very  rational, 
and  promise  to  be  useful,  he  always  found  it 
much  less  serviceable  than  emollient  and  anti- 
spasmodic fomentations  ;  and  he  also  mentions, 
that  he  had  sometimes  seen  patients  die  the  very 
moment  when  they  came  out  of  the  bath,  not- 
withstanding they  had  not  been  in  it  more  than 
twenty  minutes,  the  temperature  of  the  water 
being  likewise  not  higher  than  29  or  30  of  Reau- 
mur's thermometer.  (See  Hillary  on  the  Air 
and  Diseases  of  Barbadoes.)  De  Haenalso  relates 
a  similar  fact  of  a  patient  dying  the  instant  he  was 
taken  out  of  the  warm  bath. 

Hippocrates  was  an  advocate  for  the  application 
of  cold  water.    The  advantages  of  the  cold  bath 
were  first  particularly  explained  by  Dr.  Cochrane, 
in  ih^  Edinh.  3Iedical  Commentaries ;  and  the  plan 
subsequently  received  the  praises  of  Dr.  Wright, 
Dr.  Currie  of  Liverpool,  and  others.    Of  all  the 
remedies  which  have  been  employed  in  cases  of 
tetanus,  the  cold  bath  is  represented  by  some 
authors  as  that  which  has  been  attended  with  the 
greatest  success.    Dr.  Wright  published,  in  the 
Med.  Ohs.  and  Inq.  vol.  vi.  a  paper,  containing  a 
narrative  of  the  first  trials  of  this  method,  which 
were  all  successful.  The  plan  is  said  to  be  preferred 
throughout  the  West  Indies.   It  consists  in  plung- 
ing the  patient  in  cold  water,  and  in  that  of  the  sea, 
when  at  hand,  in  preference  to  any  other,  or  else  in 
throwing  from  a  certain  height  several  pails  of  cold 
water  over  his  body.    After  this  has  been  done, 
he  is  to  be  very  carefully  dried  with  a  towel,  and 
put  to  bed,  where  he  should  only  be  lightly  covered 
with  clothes,  and  take  tvventy  or  thirty  drops  of 
laudanum.    The  symptoms  usually  seem  to  give 
way,  in  a  certain  degree,  but  the  relief  which  the 
patient  experiences  is  not  of  long  duration,  and  it 
is  necessary  to  repeat  the  same  measures  at  the  end 
of  three  or  four  hours.    They  are  to  be  repeated 
in  this  manner  until  the  intervals  of  freedom 
from   the   attacks  of  the  disorder  increase  in 
length.    This  desirable  event,  it  is  said,  generallv 
soon  follows,  and  ends  in  a  perfect  cure.  Wine 
and  bark  were  sometimes  conjoined  with  the  fore- 
going means,  and  seemed  to  co-operate  in  the  pro- 
duction of  the  good  effects.    Dr.  Wright  concludes 
the  account  with  the  following  remark,  sent  to  him 
with  a  case,  by  Mr.  Drunmiond,  of  Jamaica  : — "  I 
am  of  opinion,  that  opiates  and  the  cold  bath  will 
answer  every  intention  in  tetanus  and  such  like 
diseases  ;  for  whilst  the  opium  diminishes  the 
irritabilitj',  and  gives  a  truce  from  the  violent 
symptoms,  the  cold  bath  produces  that  wonderful 
tonic  effect,  so  observable  in  this  and  some  other 
cases.    I'erhaps  the  bark,  joined  with  these,  would 
render  the  cure  more  certain.    May  wo  not  then 
have  failed  in  many  cases,  by  using"  opiates  alone 
in  large  doses,  or,  what  probably  is  worse  with 
the  warm  bath  instead  of  the  cold  bath  ?  '  And 
have  we  not  reason  to  suspect,  that  the  increased 
doses  of  opium,  which  seemed  requisite  when  the 
warm  bath  was  used,  may  have  proved  pernicious?" 
(Vol.  vi.  p.  lOI.) 

Our  army  surgeons,  however,  who  wore  in 
Spain,  found  the  cold  batii  worse  than  uselci 
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{Med.  Cldr,  Trans,  vol.  vi.  p.  254.)    Dr.  Parry's 
testimony  is  almost  as  condenmatory  of  it.  Mr. 
Morgan  relates  an  instance  that  occurred  in  St. 
Thomas's  Hospital,  in  which  a  tetanic  patient  was 
plunged  into  a  cold  bath  at  his  own  request;  all 
the  symptoms  disappeared  in  a  moment,  and  he 
was  almost  immediately  taken  out  of  the  bath;  but 
he  was  taken  out  lifeless."    {Lectures  on  Tetanus, 
&c.)    Dr.  EUiotson  also  relates  a  case,  in  which, 
after  a  pail  or  two  of  water  had  been  dashed  upon 
the  body,  the  patient  fell  down  dead,  as  if  shot. 
Here  I  beg  to  remark  particularly,  that  the  plan 
seems  to  present  no  hope  of  benefit  in  cases  of 
tetanus  from  wounds,  however  strong  the  evidence 
may  be  of  its  utility  in  other  examples  of  the  dis- 
ease.  This  was  the  opinion  of  Hippocrates,  and,  in 
modern  times,  that  of  Dr.  Cullen,  Callisen,  &c. 
"I  in  mors  io  subita  iterata  totius  corporis  in  aquarn 
frigidam  in  tetano  a  causa  interna  mire  prodest, 
in  tetano  a  causa  externa  minorem  effectura  pra:- 
stat."     (St/stema  Chirargice    HodierncB,  pars  i. 
pp.  169,  1 70,  edit.  1790.)    On  the  subject  of  cold 
effusion  and  bathing,  there  are  on  record  two  cases 
which  are  curious.    One  is  related  by  Baron  Lar- 
rey.   It  was  an  instance  of  tetanus  from  a  gunshot 
wound.    The  cold  bath  was  used.    The  two  first 
trials  gave  the  patient  extreme   pain,  and  no 
amendment  followed.    The  sight  of  the  bath  the 
next  time  filled  him  with  an  invincible  dread  of 
the  water,  into  which  he  refused  to  be  put.  He 
was  covered,  however,  with  a  blanket,  and  im- 
mersed.    The  tetanic  stiffness  was  immediately 
increased,  and  dreadful  convulsions  excited.  It 
became  necessary  to  remove  him  directly  from  the 
bath,  and  put  him  to  bed.    Deglutition  was  from 
this  moment  utterly  impeded,  and  the  contraction 
of  the  muscles  carried  to  the  most  violent  degree. 
A  turnour,  about  as  large  as  an  egg,  suddenly 
made  its  appearance  near  the  linea  alba,  below  the 
navel.    After  death  this  was  found  to  be  caused 
by  a  rupture  of  one  of  the  recti  muscles,  and  a 
consequent  extravasation  of  blood.     (See  Mhn 
de  Chir.  Mil.  t.  iii.  pp.  287—209.)     Tin's  case  is 
decidedly  in  support  of  the  truth  of  the  sentiment 
expressed  on  this  subject  by  Hippocrates,  Cullen, 
and  Callisen.  The  next  is  not  so  :  it  is  mentioned 
by  Sir  James  McGrigor,  that,  in  the  march  of  the 
Guards  through  Gallicia,  one  of  them  was  attacked 
\v\l\\  tetanus,  in  consequence  of  a  slight  wound  of 
the  finger.    As  it  was  impossible  to  think  of  leav- 
ing the  man  in  the  wretched  village  where  he  was 
taken  ill,  he  was  carried  on  a  bullock  car,  in  the 
rear  of  the  battalion.    Dm'ing  the  first  part  of  the 
day  he  was  drenched  with  rain,  the  thermometer 
standing  at  52°;  but,  after  ascending  one  of  the 
highest  mountains  in  Gallicia,  the  patient  was  in  a 
cold  of  30°;  to  which  he  was  exposed  from  six  in 
the  morning  till  ten  at  night,  when  he  was  found 
half  starved  to  death,  but  free  from  every  sym- 
ptom of  tetanus.    (See  Mid.  Chir.  Trans,  vol.  vi. 
p.  450.) 

Mr.  Abernethy,  in  his  lectures,  expresses  his 
conviction,  that  in  tetanus,  and  all  nervous  ailec- 
tions,  it  is  a  most  material  point  to  operate  on  the 
brain,  through  the  medium  of  the  digestive  organs, 
and  that  the  production  of  secretions  from  the  ali-- 
nientary  canal  has  a  more  beneficial  effect  than 
any  other  meims.  lie  particularly  commends  tlia 
exhibition  of  calomel  and  jalap,  mixed  with  trea- 
cle, as  answering  better  than  salts.  Where  much 
didiculty  occurs  in  making  the  patient  swallow 
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common  purgntive  medicines,  I  would  strongly 
recommend  to  the  recollection  of  practitioners  the 
oleum  tiglii,  a  drop  of  which,  blended  with  a  little 
mucilage,  and  put  on  the  root  of  the  tongue,  will 
operate  powerfully  on  the  bowels. 

Another  remedy,  said  to  have  frequently  effected 
a  cure  in  tetanus,  is  mercury.  (See  Journ.  de 
Mid.  p.  45.)  Mercurial  frictions,  practised  so  as 
to  bring  on  a  quick  affection  of  the  mouth,  and 
iu  an  early  stage  of  the  disorder,  are  preferred. 
Others  contend,  that  it  matters  not  whether  mer- 
cury be  rubbed  into  the  body  or  given  internally. 
It  is  generally  allowed,  that  opium  may  be  advan- 
tageously exhibited  at  the  same  time.  This  prac- 
tice was  first  adopted  in  the  West  Indies  (see 
Edinb.  Physical  and  Literary  Essays,  vol.  iii.), 
where  it  succeeded  in  many  cases.  Whatever 
benefit,  however,  may  have  been  experienced  from 
this  plan  in  mild  cases,  it  completely  fails  in  the 
acute  form  of  the  disease.  In  Egypt  mercurial 
frictions  appeared  to  Baron  Larrey  to  aggravate 
the  symptoms.  {Mem.  de  Ckir.  Mil.  t.  i.  p.  257); 
and  Dr.  Emerj',  Mr.  Guthrie,  and  other  medical 
officers  attached  to  our  army  in  the  Peninsula, 
tried  inunction  of  the  whole  bodj-,  three  times  a 
day,  with  strong  mercurial  ointment,  in  unlimited 
quantity,  with  no  degree  of  success.  After  the 
battle  of  Toulouse,  a  fatal  case  even  occurred  in  a 
man  strongly  under  the  influence  of  mercury, 
which  he  had  been  previously  using  for  the  cure 
of  the  itch.  {Sir  J.  McGrigor,  in  Med.  Chir. 
Trans,  vol.  vi.  p.  454.)  I  have  repeatedly  seen 
mercury  tried,  and  almost  invariably  without  suc- 
cess. Calomel,  corirbined  with  ipecacuanha,  is 
also  generally  ineflicacious  in  acute  cases;  but  in 
chronic  ones  it  proves  serviceable  by  keeping  open 
the  bowels. 

Another  method  of  treating  tetanus  is  that  of 
administering  the  most  powerful  tonics  and  stimu- 
lants, such  as  wine,  brandy  asther,  preparations  of 
ammonia,  bark,  cordials,  &c.  The  introduciion  of 
this  plan  was  chiefly  owing  to  the  eminent  Dr. 
Rush,  Professor  of  Medicine  in  Philadelphia,  who 
published,  in  the  Trans,  of  the  American  Pliilos. 
Society,  vol.  ii.,  a  paper  entitled,  "  Obs.  on  the 
Cause  arid  Cure  of  Tetanus."  Dr.  Rush  considers 
tetanus  .as  a  disease  essentially  connected  with 
debility,  and  he  recommends  for  it  the  exhibition  of 
the  preceding  class  of  remedies.  He  particularly 
advises  the  liberal  use  of  wine  and  Peruvian  bark; 
and,  as  we  have  already  stated,  when  tetanus 
arises  from  a  wound,  he  directs  the  dilatation  of  it, 
and  dressing  with  oil  of  turpentine.  Considerable 
success  is  represented  as  having  attended  the  prac- 
tice. Several  other  instances  of  success  are  also 
recorded  by  Dr.  Hosack,  {American  Medical 
liepository,  vol.  iii.) 

[Large  doses  of  \\hisky  and  morphia  have  been 
advised  and  adopted.  {America?i  Medical  Times, 
imi,  ii.  p.  29.)] 

Dr.  Elliotson,  considering  neuralgia,  paralysis 
agitans,  chorea,  and  tetanus  to  be  "  affections  of 
the  nerves,  or  of  those  parts  of  the  brain  and  spinal 
marrow  which  are  immediately  connected  with 
them,"  was  induced  to  try  the  effect  of  sub-car- 
bonate of  iron  in  three  examples  of  traumatic 
tetanus,  in  consequence  of  the  success  with  which 
it  had  been  exhibited  in  the  other  complaints  above 
specified.  Costiveness  was  obviated  by  giving  5ij 
of  the  ol.  terebinthiusc,  followed,  when  requisite, 
the  ol.  ricini.    The  subcarbonate  of  iron  was 


given  in  doses  of  5ij.  and  even  half  an  ounce, 
every  two  hours.  It  was  mixed  with  twice  its 
quantity  of  treacle,  and  blended  with  strong 
beef-tea.  Two  of  the  cases  recovered;  the  third 
which  was  one  where  the  spasms  were  excessively 
violent,  and  the  pulse  140,  and  was  too  rapid  in 
its  progress  for  an  effectual  trial  of  the  remedy,  the 
patient  dying  the  day  after  commencement  of  the 
plan.  (See  Med.  Chir.  Trans,  vol.  xv.  p.  161,  &c.) 
I  tried  the  subcai'bonate  in  one  case  of  traumatic 
tetanus,  but  it  was  in  an  advanced  stage,  and  the 
patient  died  on  the  following  day.  According  to 
Dr.  Elliotson,  it  has  been  given  in  the  West  Indies 
with  considerable  success. 

Nothing  is  a  more  certain  proof  of  our  not  being 
acquainted  with  any  very  effectual  method  of 
treating  a  disease,  than  the  multiplicity  of  reme- 
dies, which  are  as  opposite  as  possible  in  their 
effects.  We  have  seen  that  Dr.  Rush  conceived 
that  tetanus  was  a  disease  connected  with  debilit}-; 
and  he  has  recorded  examples  in  which  it  was  suc- 
cessfully treated  with  tonics  and  stimulants.  Dr. 
Bright  has  lately  published  a  case,  in  which  the 
free  exhibition  of  sulphate  of  quinine,  with  bark 
and  stimulants,  was  followed  by  the  patient's  re- 
covery. (See  Gny''s  Hospital  Reports,  series  i. 
vol.  i.)  [Several  cases  have  recently  been  re- 
corded in  the  several  journals  of  success  follow- 
ing frequent  and  large  doses  of  quinine.  It  was 
given  in  twenty-five  cases  at  Guy's  Hospital, 
and  of  these  seven  recovered.  (See  Guy's  Hos- 
pital Reports,  series  iii.  op.  ciV.)]  We  learn 
from  Dr.  Rees,  that  there  are  in  America  very 
many  surgeons  who  pursue  the  stimulating  plan 
of  Dr.  Rush  :  "among  these  is  Professor  Hosack, 
who  relies  upon  Madeira  wine  ;  while  there 
are  many  others  who  adopt  the  opposite  theory, 
and  not  only  bleed  unsparingly,  but  combine 
the  whole  antiphlogistic  battery;  and  instances  of 
their  success  are  reported,  quite  as  numerous  as 
those  of  the  opposite  theory  and  practice."  (See 
American  ed.  of  this  Dictionary,  part  ii.  p.  346.) 
Many  practitioners  are  advocates  for  venesection, 
especially  in  the  early  stage  of  tetanus.  Dr.  Dick- 
son thinks  that  in  a  full  habit,  where  the  wound 
is  swelled,  inflamed,  and  painful,  venesection,  with 
free  purging,  and  such  other  means  as  are  calculated 
to  allay  the  general  and  local  irritation,  affords  the 
fairest  chance  of  averting  the  danger.  (See  Med. 
Chir.  Trans,  vol.  vii.  part  2.)  Larrey  has  also  pub- 
lished several  cases  in  which  bleeding  had  a  good 
effect.  We  are  informed  by  Sir  James  McGrigor, 
that  in  our  military  hospitals  in  Spain  venesection 
had  a  fair  trial.  In  three  cases  at  St.  Andero,  de- 
tailed by  Mr.  G  uthrie,  this  was  the  principal  remedy. 
One  patient  with  tetanus,  from  a  wound  in  the 
back  part  of  the  hand,  was  bled  nearly  ad  deli- 
quium  several  times  with  good  effect,  calomel  and 
diaphoretics  being  also  given,  and  he  recovered. 
Another  patient  was  bled  in  the  same  manner  with 
such  amendment,  that  he  suffered  but  little  from 
spasm,  and  could  open  his  mouth  very  well,  when 
he  was  seized  with  diarrhcca,  which,  in  his  debi- 
litated state,  carried  him  off".  In  the  third  case, 
which  was  one  of  acute  tetanus,  venesection,  pushed 
to  the  utmost,  totally  failed.    {Op.  cii.  vol.  vi. 

'  Sir  Astley  Cooper  represents  bleeding  as  hurtful 
in  tetanus,  and  I  have  seen  cases  in  which  it  seemed 
to  me  to  shorten  the  patient's  life.  Dr.  Elliotson 
pronounces  bleeding  not  to  be  of  any  service,  unless 


the  wound  lie  inflamed,  or  tliere  lie  some  decided 
internal  inflammation  present,  or  the  patient  is  in 
a  state  of  plethora. 

The  powerfully  relaxing  eflfect  of  tobacco  cly- 
sters, in  hernia  and  enteritis,  suggested  a  trial  of 
them  in  tetanus.  This  plan  is  strongly  recom- 
mended by  Dr.  O'Beirne  (sec  DuMm  Hospital 
liepor/s,  vol.  iii.)  and  Dr.  Anderson,  of  Port 
Spain,  Trinidad.  (See  Ediub.  Med.  Chir.  Travs. 
vol.  i.  p.  187.)  In  one  very  acute  case  the  plan 
was  tried  by  Mr.  Earle,  but  it  only  afforded  a  tem- 
porary alleviation  of  the  spasms,  and,  as  it  caused 
severe  agitation,  it  was  discontinued.  According 
to  Sir  James  Macgregor,  tobacco  civsters,  tried  in 
the  advanced  stage  of  the  disease,  seemed  to  have 
no  effect.  He  considers  tobacco  fume,  however, 
as  deserving  further  trial. 

_  A  remarkable  case  is  recorded  by  Dr.  Philips, 
m  which  the  jaw  suddenly  fell,  upon  the  exhibi 
tion  of  an  enonia  with  oil  of  turpentine.  (See 
J\/ed.  Chir.  Trans,  vol.  vi.  p.  65.) 

According  to  Baron  Larrey,  frictions,  with 
oily  liniments,  as  recommended  by  some  authors, 
were  tried  by  the  French  surgeons  at  Cairo,  but 
they  produced  no  change  in  the  state  of  the  dis- 
ease. We  learn,  from  the  same  authority,  that 
the  application  of  blisters  to  the  throat  also  failed 
Jn  checking  the  symptoms. 

The  Barbadoes  tar,  mentioned  by  CuIIen, 
electricity,  the  colchicum  autumnale,  recommended 
by  Dufresnoy,  and  several  other  means  formerly 
in  repute  for  tetanus,  have  now  been  fully  proved 
by  experience  to  possess  little  or  no  claim  to  this 
character. 

In  consequence  of  the  general  failure  of  all  re- 
medies hitherto  tried  in  acute  tetanus,  Mr.  Mor- 
gan proposes  to  introduce  into  the  system  a  sub- 
stance which  has  the  property  of  producing  on 
the  nervous  system  a  condition  directly  opposite 
to  that  which  is  developed  in  tetanus,  viz.  paraly- 
sis. In  support  of  the  plausibility  of  this  scheme, 
lie  adduces  some  experiments,  in  which  the  artifi- 
cial tetanus,  induced  by  inserting  into  the  wound 
a  poison  called  "  chatic,"  and  obtained  from  Java, 
was  removed  or  abated  by  the  counteraction  of 
ticu  nas,  a  North  American  poison, 

[The  Woorara  or  Curara  is  formed  of  the  juice 
of  the  Strychnia  toxifera,  and  said  to  be  mixed 
with  the  poison  of  the  serpent.  It  is  a  very 
violent  poison,  and  speedily  fatal  when  inocu- 
lated ;  Dr,  Harley  considers  that  its  value  con- 
«ists  in  its  peculiar  power  of  paralysing  the  motory 
■  iriiich  sooner  than  the  sensory  nerves.'  Its  action 
111  tetanus  is  to  allay  the  spasm  ;  you  try  to 
kiii'P  the  spasms  from  killing  the  patient  by 

ficir  violence,  until  the  morbid  state  calling  them 
ito  play  has  exhausted  itself,    Demme  {Schweix. 
hrJiri/t  jilr  Ihilk.W.  S,  .SSC,  1804)  has  col- 
■d  twenty-two  cases  treated  by  this  means, 
of  these    eight   recovered  ;   some  of  the 
r  were  chronic  and  subacute  cases.    It  is 
lally  employed  in  solution  over  a  raw  sur- 
I     '  made  by  a  blister,  or  injected  suhcutaneously. 
J!i-ca  recommends   its    exhibition    by  mouth 
iilili'-iigh  it  is  stated  that  when  administered 
nit  'rnally  its  effects  are  scarcely  sensilile.  (See 
nl.H.i  aiticle  "  Curare,"  in  the  AW.  Diet,  de  Mid 
tt  Chir.  vol.  x.  p.  548  ;  18G9.) 

i  lie  Calabar  bean  in  its  action  in  suflicient 
-  paralyses  the  voluntary  muscles,  the  very 
mn.scles  wliich  are  spasmodically  contracted  in 
vol.,  n. 
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tetanus.  Hence  the  prospect  of  counteracting  the 
influence  of  the  disease  by  that  of  the  poison. 
i)r.  Watson  {Lancet,  March  2,  1067)  has  given  a' 
full  detail  of  two  cases  of  traumatic  tetanus 
successfully  treated  in  this  way;  and  in  the  Lancet 
for  April,  18C8,  other  cases  with  remarks  are 
offered. 

The  Cannabis  indica  in  the  form  of  tincture 
has  been  found  serviceable,  as  a  hypnotic  anodyne, 
antispasmodic  and  anaesthetic.  Professor  Miller 
has  recorded  three  cases  of  cure,  but  in  the  ma- 
jority of  instances  it  has  failed. 

_  The  tincture  of  aconite  in  doses  from  five  to 
eight  minims  every  two  hours  has  been  attended 
with  success  (BrilisJi.  and  Foreiqn  Med.  Chir. 
Rev.  1859). 

Nicotine  has  been  used  with  success  (Lancet, 
November,  1867.] 

From  the  share  which  the  state  of  the  medulla 
spinalis  is  conceived  to  have  in  the  production  of 
tile  disease,  the  practice  of  applying  a  blister  the 
whole  length  of  the  spine  has  been  derived.  Dr. 
Reid  is  an  advocate  for  this  practice,  combined 
with  the  employment  of  powerful  cathartics.  (See 
Trans,  of  King's  and  Queen's  College  of  Physicians, 
vol.  i.  p.  122.)  The  same  plan,  dressing  the  part 
with  tartar  emetic  ointment,  and  purging,  are  the 
chief  ^remedies  advised  by  some  others.  (See 
Syme's  Paper  in  Glasgow  Med.  Journ.  vol.  iii.) 

After  advening  to  the  opposite  modes  of  stimu- 
ant  and  antiphlogistic  treatment,  sometimes  fol- 
owed  in  America,  Dr.  Rees  informs  us  that  of 
late  the  practice  in  that  country  has  very  much 
changed,  extensive  vesication,  especially  on  the 
region  of  the  spine,  being  very  generally  relied 
upon,  and  with  singular  success.    "One  of  the 
most  severe  cases  of  tetanus  (says  he)  I  ever 
witnessed,  arose  from  a  gunshot  wound,  a  load 
of  shot  having  entered  the  back  and  penetrated 
into  the  dorsal  and  lumbar  vertebi-cB.    The  dis- 
ease speedily  assumed  the  form  of  opisthotonos, 
and  was  treated  by  the  application  of  caustic  pot- 
ash to  the  spine,  from  the  cervical  vertebrse  to  the 
sacrum.    About  an  inch  in  width  of  the  skin  was 
destroyed  all  the  way  down,  and  the  only  internal 
medicines  relied  on  were  prussic  acid,  in  large 
doses,  and  elaterium  as  a  cathartic.    The  case  had 
a  successful  termination.    (See  Amer.  Med.  Re- 
corder for  1825,  and  Rees's  ed.  of  this  Dictionary. 
part  ii.  p.  346.) 

Cupping  and  leeching  the  spine  have  also  been 
resorted  to,  and  occasionally  found  useful. 

I  have  known  one  or  two  cases  of  chronic 
tetanus  get  well  during  the  free  exhibition  of  tar- 
tarised  antimony,  but  I  have  more  frequently  seen 
It  fail. 

[Subcutaneous  injections  of  sulphate  of  atropia 
have  been  used  and  followed  by  success,  (Gaz 
Med.  dc  Lyon,  May,  18C0.) 

Chloroform  administered  by  inhalation  and  in- 
ternally has  been  very  extensively  tried.  It  allays 
ilie  intensity  of  the  spasms,  and  has  been  followed 
ui  some  instances  with  success,  but  in  general  it 
cannot  be  depended  upon. 

Applications  of  aconitiiio,  belladonna,  conium 
veratria,  &c.,  have  been  tried,  so  also  Galvanism' 
and  electricitj*  with  doubtful  benefit.] 

Alfred  Poland. 

Consult  Hippocrates  (leMorbis  Populnribus,  lib  v 
et  vu.  CalvLi  Aurclianuii,  De  Morbis  acutis.  Med' 
Obs.  and  Inq.  vol.  i.  p.  1,  h7  ;  vol.  vi.  p.  143.  llHUtn,', 
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THORAX,  INJURIES  OF  THE.  [Injuries 
of  the  thorax  derive  their  chief  interest  from  the 
importance  of  the  contained  organs,  and  their  lia- 
bility to  be  implicated.  The  parietes  are  not  un 
frequently  contused  by  fiiUs,  blows,  and  violent 
compression,  as  when  a  wheel  passes  over  the 
body — an  accident  which  is  often  attended  with 
the  most  serious  lesions  to  the  viscera.  As 
result  of  a  contusion,  the  soft  parts  alone  may 
suffer,  and  that  in  a  slight  or  serious  manner, 
There  may  be  only  (n)  a  trifling  braise  followed  by 
temporary  pain,  or  (6)  there  may  be  an  extensive 
effusion  of  blood  from  the  giving  way  of  blood 
vessels;  or  (c)  the  muscular  fibres  may  be  torn 
and  a  very  troublesome  injury  be  produced.  Again 
as  a  result  of  contusion,  and  without  any  wound 
the  ribs  or  sternum  may  be  broken  more  or 
less  violently,  or  they  may  be  displaced;  and  the 
(e)  lungs  and  heart  may  be  ruptured 

(")  A  mere  bruise,  though  slight,  is  not  unfre 
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quently  followed  by  uneasiness  for  a  very  consider- 
able time.    The  difliculty  of  keeping  the  part  at 
rest  has  mucli  to  do  in  maintaining  the  pain, 
but  its  continuance  is  also  to  be  ascribed  to  the 
injury  which  the  nerves  of  the  part  sustained 
from  the  original  violence.    The  treatment  con- 
sists in  obtaining  rest  by  tlie  use  of  straps  of 
adhesive  plaster,  applied  from  the  spine  to  the 
sternum,  and  from  over  the  shoulder  down  in 
front,  so  as  to  cover  and  completely  fix  the  side;  or 
by  the  use  of  a  sufficient  bandage;  but  all  ban- 
dages .are  difficult  to  keep  in  place,  and  have  the 
great  disadvantage  of  fixing  the  sound  side  of  the 
chest  as  well  as  the  injured,  and  so  augmenting 
the  restraint  and  uneasiness.    Sedative  embroca- 
tions and  opium  or  belladonna  plasters  may  also 
prove  useful;  but  time  and  fixture  are  the  main 
remedies. 

(b)  When  much  blood  is  effused,  it  may  be 
very  extensive,  arid  form  a  prominent  fluctuating 
swelling  on  the  side  of  tbe  chest.  Rest,  quiet,  and 
cold  applications  in  the  first  instance,  with  slightly 
stimulating  embrocations,  gentle  friction  and  the 
support  of  a  bandage  afterwards,  will  limit  the  effu- 
sion and  bring  about  absorption  without  the  forma- 
tion of  pus,  which  is  very  apt  to  be  generated  if 
motion  is  permitted,  and  violent  friction  or  warm 
poultices  are  emploj'ed. 

(c)  When  the  muscles  are  torn,  they  will  be 
more  or  less  paralysed,  and  blood  will  be  freely 
poured  out  from  their  vessels.  The  breach  of  con- 
tinuity in  the  fibres  may,  if  extensive,  be  recognised, 
and  the  treatment  consists  in  the  use  of  those  mea- 
sures alluded  to  above  for  commanding  the  bleed- 
ing; and  further  by  position  and  mechanical  ap- 
pliances to  approximate  the  divided  fibres,  so  as  to 
allow  of  their  uniting. 

{d)  The  ribs  and  sternum,  if  broken  or  dislo- 
cated, may  cause  serious  injury  to  the  viscera,  but 
the  treatment  of  such  an  accident  is  considered  at 
length  elsewhere. 

(e)  Gosselin  has,  in  the  1st  vol.  of  the  Memoires 
de  la  Societe  de  Chirurgie  de  Paris,  ably  discussed 
the  curious  and  previously  only  imperfectlj--knowa 
lesion  of  the  rupture  of  the  pulmonary  tissue  with- 
out any  wound  of  the  parietes  of  the  chest,  and  he 
has  shown  how  this  may  occur  either  directly  at 
the  point  corresponding  to  the  contusion,  or  indi- 
rectly at  some  other  portion  of  the  lung.  This 
most  grave  accident,  and  also  rupture  of  the  heart, 
which  has  not  unfrequently  occurred  (see  Gam- 
gee's  Researclm  in  Pathol.  Anat.  and  Clinical  Sur- 
gery), without  .any  wound  of  the  thoracic  walls, 
have  usually  followed  a  very  severe  contusion,  as 
when  a  he.avy  wheel  passes  over  the  chest;  and 
such  injury  is  generally  (though  not  always) 
quickly  fatal.    Gosselin  supposes  that  the  giving 


way  of  the  lung  is  due  to  its  being  violently  com- 
pressed when  full  of  air,  and  the  larynx  closed. 
The  excessive  constitutional  symptoms  which  fol- 
low; the  evidence  of  intern.al  bleeding;  the  peculi.ir 
sounds  heard  on  auscultation;  the  dyspno3a,  pam 
and  distress;  the  escape  of  blood  by  the  mouth,  or 
blood  .and  air  into  the  pleural  cavity  if  the  pleura 
piilmonalis  is  torn,  giving  rise  to  the  usual  euj 


dences  of  hcEnio-pneumo-thorcax; 

,  .  ,    >   _  been  sustaiiiou. 


will  abund.antly 

testify  to  the  lesion  which  has  „c„ni!«- 
Again,  when  the  he.art  gives  way,  death  s  usna  ly 
r,aSid,  but  survival  for  some  hours  has,  m  excep- 
tiolial  instances,  been  recorded.  hv  Mr 

that  in  fully  half  of  the  cases  collected  by  Mr. 
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Gamgce  the  pericardium  was  not  torn.  There  is 
(ilso  reason  to  believe  that  tlie  heart  may  be  rup- 
tured aa  a  result  of  severe  falls,  even  when  the  chest 
has  not  sustained  the  force  of  the  blow. 

Contusions  of  the  chest  may  be  followed  by  in- 
flammation and  suppuration  below  the  muscles, 
and  the  formation  of  deep  collections  of  pus,  which 
before  they  come  to  the  surface  will  cause  much 
pain  and  constitutional  disturbance.  An  obscure 
fluctuation  may  occasionally  be  found,  but  from  the 
depth  at  which  the  pus  lies  it  is  not  easily  made 
out.  A  prominence,  however,  of  the  part,  heat, 
redness  perhaps,  and  pain,  with  the  history  of  the 
case,  will  clear  up  the  diagnosis.  The  pus 
should  be  evacuated  early.  Sometimes  the  ab- 
scess makes  its  way  into  the  axilla.  After  evacua- 
tion, pressure  on  the  part,  the  retained  patency  of 
the  orifice,  and  the  fixtui-e  of  the  arm  on  the  affected 
side  will  fulfil  the  requirements  of  the  case-. 

Wounds  of  the  chest  may  be  penetrating,  i.e. 
may  open  the  pleura,  or  not,  and  they  may  either 
be  incised,  punctured,  lacerated,  or  contused.  It 
is  generally  not  difficult,  after  a  time,  to  decide 
that  a  wound  has  penetrated  the  pleural  cavitv, 
but  it  is  far  from  easy,  in  many  cases,  to  deter- 
mine positively  that  it  has  not.  The  probe  is  not 
employed  in  such  cases,  for  fear  of  the  harm  it 
may  occasion;  but  the  finger  may,  in  many  in- 
stances, be  used  with  advantage  if  great  gentleness 
is  employed.  It  is  chiefly  by  a  consideration  of 
the  direction  of  the  wound,  the  nature  of  the 
wounding  agent,  and  the  extent  of  the  blood-mark 
on  it — if  it  is  a  knife  or  such  weapon — and  the 
effects  which  follow,  that  we  decide  this  important 
point. 

Simple  non-penetrating  wounds  are  of  frequent 
occurrence,  and  require  simple  treatment  like  simi- 
lar wounds  of  other  parts.  It  is  always  important 
to  fix  the  chest  so  as  to  obtain  rest  during  cica- 
trisation, and  prevent  the  formation  of  sinuses, 
which  otherwise  are  apt  to  occur.  The  wound 
itself  will  require  such  dressing  as  its  features 
demand,  but  in  general  "  water  dressing  "  will 
suffice. 

The  complications  which  may  attend  wounds  of 
the  parietes  are  (a)  violent  hEemorrhage  from  a 
wounded  vessel,  such  ,is  an  intercostal,  the  inter- 
nal mammary,  &c.  Wounds  near  the  clavicle  or 
axilla  are  very  dangerous,  on  account  of  the  risk  of 
serious  bleeding;  (i)  fracture  or  injury  of  bone  or 
cartilage;  (c)  the  presence  of  foreign  bodies;  («/) 
injury  to  the  mammary  gland  in  the  female;  (c) 
emphysema. 

(a)  When  an  intercostal  artery  is  wounded,  and 
cannot  be  commanded  by  pressure  on  the  bleeding 
point  or  tied  (to  effect  which  it  may  be  requisite  to 
enlarge  the  original  wound),  then  a  double  ligature 
(must  be  carefully  passed  round  the  rib,  and  tied,  so 
Jas  to  close  the  vessel  on  both  sides  of  the  orifice. 
(The  most  efficient  method  of  applying  pressure  is 
[by  the  finger,  the  wound  being  in  the  first  instance 
enlarged  so  as  to  admit  of  its  exact  application.  In 
this  way  efficiency  is  usually  secured,  and  the  es- 
cape of  pus  is  unobstructed,  while  no  risk  of  irrita- 
tion and  sloughing  is  run,  as  when  a  large  and  espe- 
l  i.-illy  an  absorbing  foreign  body,  like  a  sponge  or 
mass  of  lint,  is  introduced.  If  the  wound  pene- 
trates the  pleura,  and  is  a  narrow  one,  the  bleeding 
from  such  a  vessel  may  be  long  concealed,  as  little 
may  escape  externally  till  the  wound  is  enlarged, 
f  H  the  many  suggestions  which  have  been,  at  va- 
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rious  times,  made  for  commanding  this  most  trouble- 
some, though  by  no  means  common,  complication  of 
wounds  of  tile  chest,  few  are  of  any  real  practical 
value.  Well  applied  and  continued  pressure  should 
be  first  tried  (if  the  orifice  in  the  vessel  cannot  be 
seen  and  closed  with  a  thread),  and  if  that  fails,  or 
is  inefficient,  or  is  unprocurable  from  the  relay  of 
assistants  required,  then  the  double  ligature  should 
be  applied  aa  above  described. 

It  has  been  suggested  that  if  any  doubt  exists  as 
to  whether  the  blood  cornea  from  an  intercostal  artery 
or  the  interior  of  the  chest,  to  introduce  a  piece  of 
card,  bent  so  as  to  form  a  gutter,  and  then  observe 
whether  the  blood  flows  along  it  (as  it  would 
do  from  an  intercostal  lying  under  the  border  of 
the  upper  rib),  or  trickles  out  below  the  card 
(as  it  would  if  coming  from  the  interior).  By 
eye  and  finger^  however,  there  is  usiially  abundant 
evidence  obtained  of  the  source  of  the  bleeding. 

The  internal  mammary  is  very  rarely  reached  in 
wounds,  but  when  it  is  opened  it  is  a  serious  compli- 
cation, as  great  haemorrhage  may  take  place  into 
the  pleural  cavity  or  the  mediastinum,  and  yet 
little  escape  externally.  The  pericardium,  too, 
may  be  opened,  and  the  bleeding  take  place  into 
it.  The  danger  is  great  in  cases  in  which  this  ves- 
sel is  wounded,  both  on  its  own  account  and  its 
usual  association  with  lesion  of  other  important 
parts.  The  symptoms  are  those  of  external  or  in- 
ternal haemorrhage  with  those  due  to  any  further 
accompanying  complication  such  as  wounds  of 
lung,  heart,  &c.,  superadded.  Pressure  may  be 
got  to  command  the  bleeding,  and  the  finger,  or  the 
limb  of  a  pair  of  forceps,  covered  with  lint,  will 
serve  best  for  applying  it  ;  but  it  is  better  to  en- 
large the  wound  and  tie  the  vessel,  if  at  all  prac- 
ticable, the  cartilaginous  portion  of  a  rib  beinf 
removed,  if  necessary,  to  enable  us  to  effect  this. 
It  is  not  infrequent  for  the  cartilage  of  one  or 
more  ribs  to  be  divided  in  the  original  wound,  so 
that  we  have  less  scruple  in  having  recourse  to 
this  proceeding.  The  lower  down  the  vessel  is 
wounded,  the  more  difficult  it  is  to  secure.  Goy- 
rand's  method  of  ligaturing  the  internal  mammary, 
as  described  by  him  in  the  number  of  the  Lancelt'e 
fmngaiseiov  Sep.  30,  1834,  is  probably  the  best, 
yet  it  is  but  une  operation  d'amphiUiedtre — the  only 
reliable  method  being  to  get  at  the  vessel  by  the 
wound. 

{b)  When  the  ribs  or  sternum  are  fractured, 
they  may  cause  tearing  of  the  pleura,  lungs,  heart, 
or  great  blood-vessels.  Any  loose  fragment  must 
be  removed  with  caution,  and  the  fracture  treated 
as  is  elsewhere  described. 

(c)  Foreign  bodies  must  be  early  removed.  If 
the  wound  be  a  penetrating  one,  the  presence  of 
such  agents  may  prove  most  dangerous  and  des- 
tructive.  They  may  be  found  sticking  in  the  ex- 
ternal wound,  or  they  may  have  passed  into  the 
lungs  or  heart,  or  they  may  have  fallen  into  the 
cavity  of  the  chest,  and  be  lost.  Small  metallic 
bodies  occasionally  become  encysted  in  the  walls 
or  cavity  of  the  thorax,  but  as  a  rule  their  presence 
is  extremely  hurtful,  and  no  ellort  sliort  of  doing 
more  harm  than  can  follow  their  being  abandoned 
should  be  wanting  to  remove  them.  It  is  nmst  re- 
markable how  broken  blades  may  be  overlooked 
when  concealed  by  the  soft  parts,  as  cases  are  not 
wanting  in  which  portions  of  knives,  stilettos,  &c. 
have  been  impacUid  in  the  walls  of  the  chest  for  long 
periods  till  the  irritation,  pain,  and  inflanimatioa 
3  A  2 
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they  occasioned  has  caused  a  careful  examination  to 
be  made,  which  has  led  to  their  discovery.  Occa- 
sionally they  have  not  been  found  till  after  death. 
When  a  foreign  body  falls  into  the  pleural  cavity  it 
usually  sets  up  violent  inflammation,  followed  by 
the  establishment  of  empycema  and  hectic  fever. 
Such  cases  are  extremely  dangerous  and  commonly 
fatal  from  the  difficulty  which  attends  the  removal 
of  the  bod}'.    The  absence  of  any  indication  of 
wound  of  tiie  lung  will  usually  enable  us,  along  with 
the  positive  evidence  of  penetration,  and  the  irri- 
tation and  inflammation  set  up,  to  determine  what 
the  nature  of  the  accident  is.    The  passage  of 
balls  round  the  chest,  either  externally  or  within, 
is  not  seen,  or  at  least  only  to  a  very  limited  ex- 
tent, in  modern  warfare,  where  conical  balls  and 
powerful  firearms  are  used.    If  sinuses  are  formed 
in  this  way  in  the  thoracic  walls  they  should  be 
laid  open  and  the  wound  allowed  to  granulate.  It 
is  an  old  observation  how  violent  a  trepidation 
frequently  seizes  on  those  who  in  battle,  and  more 
especially  in  duels,  receive  wounds  in  the  chest; 
and  it  is  well  to  remember  that  this  is  seen,  not 
alone  when  the  thorax  has  been  penetrated,  or  a 
severe  injury  inflicted,  but  also  when  even  trivial 
lesions  of  the  parietes  have  been  sustained. 

(d)  Injuries  to  the  mammary  gland  demand  no 
special  notice,  and  (e)  emphysema  will  be  afterwards 
treated  of. 

Penetrating  wounds  of  the  chest  are  chiefly  im- 
portant on  accoimt  of  the  complications  which 
may  attend  them.  Several  of  these  complications 
have  been  already  sufficiently  considered.  It  is 
possible  for  the  parietes  to  be  perforated  and  none 
of  the  viscera  to  suffer,  but  there  is  always  the 
greatest  risk  that  in  penetrating  wounds  the  lungs, 
pericardium,  or  heart  will  sustain  grave  injurj'. 
The  anterior  mediastinum  has  been  traversed  from 
side  to  side  behind  the  sternum,  and  no  immediate 
evil  has  followed,  but  the  inflammation,  diffuse 
suppuration,  and  risk  of  purulent  infection  after- 
wards, renders  all  such  accidents  most  dangerous. 
When  any  of  the  contained  viscera  are  wounded 
we  may  have  shock,  haemorrhage,  pneumo-thorax, 
or  collapse  of  the  lung  to  deal  with  in  the  primary 
period,  and  inflammation  and  its  consequences  in 
the  secondary.  The  danger  for  the  first  three 
days  is  chiefly  from  bleeding,  and  after  that  from 
inflammatory  action. 

It  has  just  been  said  that  the  pleura  may  in  ex- 
ceptional cases  be  opened  and  the  lung  escape  injury. 
It  is  in  incised  wounds  that  this  is  most  apt  to  occur, 
and  it  is  difficult  to  be  able  to  verify  its  occurrence. 
It  is  chiefly  by  the  absence  of  those  signs  which 
indicate  a  lesion  of  the  internal  organs  that  we 
conclude  they  have  escaped.  We  never  probe 
chest  wounds,  and  thus  our  judgment  must  be 
founded  on  considerations  which  were  before  alluded 
to,  viz.  the  nature  of  the  weapon,  the  extent  and 
direction  of  the  wound,  the  force  with  which  it  was 
inflicted,  the  marks  on  the  blade,  the  relative  posi- 
tion of  the  assailant  and  the  wounded  man, 
and  the  effects  which  follow.  It  is  by  a  careful 
weighing  of  such  points  that  we  mainly  determine 
the  question  whether  the  wound  has  penetrated. 
In  many  cases  it  must  be  obvious  that  all  the 
sources  of  opinion  above  mentioned  may  not  be 
accessible,  and  when  obtainable  may  not  be  such  as 
to  command  confidence.  Occasionally,  when  the 
case  is  obscure,  we  prefer  remaining  in  doubt  to 
employing  methods  of  investigation  which  may  be 
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attended  with  injury  to  the  patient.    We  never 
inject  fluids  now-a-days  into  wcunds  of  the  chest, 
as  a  means  of  diagnosis,  nor  do  we  cause  the 
patient  to  try  and  force  air  outwards  through  the 
wound  when  we  fear  his  lungs  have  been  pene- 
trated, both  because  the  deductions  therefrom  are 
of  no  practical  value,  and  their  application  maybe 
highly  injurious.    It  must,  then,  be  allowed,  that 
our  means  of  recognising  wounds  penetrating  the 
chest  are  not  such  as  to  put  the  question  alwaj-g 
beyond  doubt,  yet  in  most  cases  a  combination  of 
several  of  the  following  signs  renders  our  diagnosis 
of  a  wound  penetrating  the  thorax  and  injuring  the 
limg  sufficiently  clear. 

(1)  Shock.  This  may  be  verj'  severe  if  the 
woimd  is  deep  or  extensive  and  the  haemorrhage 
violent,  yet  it  is  occasionally  little  marked  when 
the  pulmonary  substance  has  been  wounded. 

(2)  Iloenwrrliage.  If  a  considerable  blood-vessel 
is  opened  blood  may  rapidly  escape,  and  it  will  in 
a  great  measure  depend  on  the  character  of  the 
wound  as  to  freedom  outwardly,  whether  it  is  ef- 
fused into  the  lung  itself  (causing  its  condensation), 
accumulate  in  the  thoracic  cavity  (giving  rise  to 
h£Emo-thorax),or  become  infiltrated  into  the  cellular 
tissue  of  the  thoracic  wall,  or  be  expelled  by  the 
external  wound.  It  may  also  be  to  a  great  extent 
expectorated,  and  that  from  the  commencement  of 
the  case.  It  should,  however,  be  remembered  that 
hcemoptysis,  as  a  sign  of  wounded  lung,  is  not  by 
any  means  reliable.  It  may  be  present,  appearing 
early  and  freely,  without  the  lung  being  wounded 
at  all;  and  it  may  not  appear,  and  yet  the  pulmo- 
nary tissue  may  have  been  penetrated.  Haemoptysis 
is  chiefly  important  when  it  is  combined  with  the 
escape  of  blood  by  the  external  wound.  When  the 
blood  does  not  gain  free  exit,  it  may  filter  dowm 
into  the  cellular  tissue  and  cause  discoloration  of 
the  loins.  This  was  at  one  time  supposed  to  be 
pathognomonic  of  haemorrhage  into  the  chest,  but 
this  view  is  no  longer  held. 

(  3)  Escape  of  air.  This  may  be  by  the  mouth, 
mixed  with  the  blood  and  causing  it  to  be  frothy; 
or  into  the  substance  of  the  lung,  giving  rise  to 
pulmonary  emphysema  ;  or  into  the  pleural cavitj', 
establishing  pneumo-thorax;  or  into  the  parietal 
cellular  tissue,  causing  external  emphysema;  or  it 
may  be  blown  out  of  the  wound  itself.  That  no 
air  escapes,  then,  by  the  wound  is  evidently  no 
proof  that  the  lung  has  escaped  penetration,  and  a 
further  consideration  will  show  that  its  occurrence 
does  not  establish  the  fact  that  the  lung  substance 
has  been  pierced,  as  the  air  may  simply  enter  the 
thorax  at  each  inspiration  through  the  wound  in 
the  chest  walls,  and  be  expelled  again  during  ex- 
piration. If,  however,  care  be  taken  to  close  the 
wound  effectually  during  inspiration,  and  air  escape 
freely  and  in  volumes  during  expiration,  then  the 
evidence  it  affords  of  penetration  is  most  valuable. 
It  is  when  we  have  to  deal  with  a  narrow  parietal 
and  a  free  pulmonary  wound  that  we  are  most  apt 
to  have  air  accumulating  in  the  chest  and  cellular 
tissue.  Emphysema  of  the  parietes  may  occur  with- 
out any  implication  of  the  lung;  and  pneumo-thorax 
may  also  arise  when  the  lung  is  unhurt,  if  the 
wound  of  the  chest  wall  be  vahmlar,  so  that  air  is 
drawn  in  during  inspiration,  but  not  removed  again 
during  expiration.  ,   ,  .    i  „ 

(3)  Dvs,wa:a  is  usually  well  m.arked  in  lung 
wounds.  If  the  opening  is  free  and  direct  into  the 
chest  the  lung  frequently,  though  by  no  means 
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always,  collapses,  and  then  the  respiration  will  be 
impeded  in  proportion  to  the  amount  of  breathing 
space  cut  oif.  If  such  collapse  has  taken  place,  or 
if  there  be  blood  accumulated  in  the  chest,  then 
the  respiratory  murmur  will  be  very  feeble,  or  may 
be  absent  altogether,  and  it  will  be  longest  detect- 
able by  the  side  of  the  spinal  column.  The  voice, 
too,  will  be  weak,  and  the  ribs  on  the  affected 
side  fixed.  The  pulse  will  be  feeble,  rapid,  and 
unsteady,  and  the  face  anxious. 

If  in  consequence  of  adhesions  or  some  other 
cause  the  lung  does  not  collapse  and  the  wound  is 
large,  the  movements  of  the  viscus  may  be  seen, 
and  the  air  will  enter  and  escape  with  an  audible 
noise.  The  respiration,  though  laboured,  will  not 
be  so  severely  compromised,  and  the  respiratory 
murmur  will  be  easily  heard. 

To  these  symptoms  of  penetration  we  must  fur- 
ther add,  as  being  usually  present,  irritating  cough, 
pain  deeply  fixed,  and  loud,  rough,  crepitant  rales 
on  auscultation. 

The  later  symptoms  are  those  of  inflammation 
(pleuro-pneumonia)  and  effusion  (air,  blood,  pus), 
or  the  protrusion  of  a  portion  of  the  lung  (pneu- 
matocele). 

It  is  thus  apparent  that  it  is  only  by  a  combina- 
tion of  symptoms  that  in  most  cases  we  are  able  to 
conclude  that  the  lung  has  been  penetrated.  In 
many  cases  the  fact  will  be  sufficiently  evident, 
but  in  others  it  is  only  by  observing  the  following 
points  that  we  are  able  to  judge. 

(1)  Ha;morrhage  by  the  mouth  and  wound. 

(2)  The  escape  of  air  during  expiration  by  the 
wound,  or  into  the  cellular  tissue,  or  into  the 
thorax. 

(3)  Dyspnoea. 

(4)  Cough  and  pain. 

(5)  The  evidence  afforded  by  auscultation  and 
percussion  (as  regards  respiration,  effusion,  &c.) 

(6)  The  progress  of  the  case. 


Treatment. — T7ie  S/iock  wiW  require  careful  man- 
agement. The  patient  should  be  placed  in  the  re- 
cumbent position,  and  be  kept  perfectly  quiet.  He 
should  not  be  allowed  to  speak  or  make  any  exer- 
tion. Heat  may  be  applied  to  the  surface,  and  a 
stimulant  administered,  if  there  be  need,  by  enema, 
or  by  the  mouth  if  he  can  swallow;  yet  as  much 
danger,  from  a  recurrence  of  bleeding,  may  attend 
reaction,  such  measures  must  be  employed  with 
the  ntraost  caution.  It  is  mainly  by  the  faintino 
which  follows  the  injury  that  we  hope  the  hasmorr- 
hage  will  be  checked. 

Ilcemorrhage,  when  free  and  into  the  chest, 
makes  itself  known  by  the  usual  signs  of  internal 
bleeding,  combined  with  those  which  arise  from 
embarrassment  of  the  respiratory  functions.  The 
patient  will  be  faint  and  pale,  with  a  cold  and 
clammy  surface;  the  respiration  will  be  more  or 
lc'33  difficult.    He  breathes  short  and  hurriedly 
after  the  immediate  shock  hag  passed  over,  during 
which  it  was  slow  and  sighing.    The  pulse  is 
small  and  tremulous,  and  the  eye  gets  dull  and 
ultimately  glazed.     The   decubitus   is   on  the 
wounded  side,  or  he  sits  up  and  loiins  forward  so 
long  as  his  strength  allows.    There  is  thirst,  rest- 
lessness, oppression,  and  anxiety.  The  stethoscope 
liiida    no  respiratory  murmur  where  the  i)lno(l 
lies,  and  percussion  indicates  the  dulness  which  is 
present,  and  this  may  be  found  to  rise  higher  and 
higher  with  the  accumulation;  po8sil)ly  abnormal 
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clearness  may  exist  above  that  limit,  if  air  has 
also  gained  admittance  into  the  chest.    The  in- 
tercostal spaces  may  be  flattened  or  bulged  by  the 
accumulation,  and  the  ribs  will  lose  their  usual 
mobility  during  respiration.    In  occasional  cases 
the  splashing  of  the  blood  may  be  made  out  on 
succussion,  and  we  may  have  the  discoloration  of 
the  lumbar  region  from  the  infiltration  of  blood. 
If  the  blood  escape  freely  by  the  external  wound, 
the  patient  should  be  placed  in  such  a  position  aa 
to  favour  its  discharge  while  measures  are  being 
employed  to  check  its  flow.    These  measures  are 
perfect  quietness,  the  use  of  ice  to  the  chest,  and 
cold  iced  ^drinks,  digitalis  or  antimony  to  diminish 
the  heart's  action,  or  if  need  be  free  general  de- 
pletion.   However  inconsistent  it  may  seem,  this 
hemorrhage,  which  cannot  be  stopped  by  local 
measures,  is  best  arrested  by  free  venesection,  a 
measure  which  quickly  diminishes  the  rapidity 
and  volume  of  the  circulation,  and  thus  renders 
the  coagulation  and  spontaneous  arrest  of  the 
flowing  blood  the  more  apt  to  take  place,  both 
by  giving  it  more  rest,  and  rendering  it  more 
plastic.    Free,  and  if  necessary  repeated,  venesec- 
tion is  imperative  at  this  stage  if  the  hjemorrhage 
is  violent  and  continued,  notwithstanding  the  use 
of  cold  locally,  the  observance  of  quietness,  and 
the  administration  of  digitalis  or  antimony  in- 
ternally. 

If  the  bleeding  is  very  violent,  and  fails  to  be 
arrested  by  the  above  measures,  we  must  close  the 
external  wound,  and  placing  the  patient  on  the 
mjured  side,  hope  to  arrest  the  ha;morrhage  by  the 
pressure  which  the  accumulating  blood  will  pro- 
duce. This  is  a  very  unsatisfactory  measure  to 
adopt,  but  none  else  remains.  After  all  fear  of  a 
renewal  has  passed,  i.e.  in  about  a  week,  the  col- 
lected blood  must  be  evacuated  either  by  enlaro- 
mg  the  original  wound  or  an  opening  made  at°a 
new  place,  and  that  before  the  lung  has  become 
bound  down  or  pus  has  formed.  By  the  applica- 
tion of  cupping  glasses  the  extraction  of  the  blood 
may  be  facilitated,  and  if  the  wound  is  free  the 
cavity  may  be  washed  out  with  water. 

If  the  blood  is  allowed  to  remain  in  the  chest 
and  become  decomposed,  the  utmost  danger  will 
result.  Empyosma  in  its  worst  form  will  be  esta- 
blished, and  inflammation  of  a  destructive  kind 
set  up.  It  thus  becomes  necessary  to  remove  it 
effectually,  as  early  as  is  safe  to  do  so. 

Piieumo-lhorax    will   evidence   itself  by  the 
oppression  of  respiration  to  which  it  gives  rise  • 
the  inability  to  lie  on  the  sound  side  if  the  accu- 
mulation is  extensive  ;  the  large  rounded  and 
fi.xed  state  of  the  side  of  the  chest;  the  diminished 
or  absent  respiratory  murmur;  the  feeble  voice- 
the  clear  tympanitic   note  on  percussion-  and 
finally  the  puerile  breathing  on  the  unalVected 
side.  If  fluid  is  also  present  then  a  metallic  tinkle 
or  amphoric  resonance  may  bo  found.  I'neumo. 
thorax  may  appear  shortly  after  the  receipt  of  tlio 
wound,  or  hite  combined  with  elfuaion.    It  is  in 
small  oblique  or  valvular  wounds  that  it  is  most 
apt  to  occur,  and  it  may  even  arise  without  any 
wound  being  present  in  the  chest  walls  when  the 
lung  has  been  punctured  by  a  Iiroken  rib,  or  oven 
in  violent  contu'.ions  without  fracture  when  the 
lung  has  been  torn.    Pneumo-thorax  is  generally 
combined  with  emphysema  (though  not  necessarily- 
so),  and  such  emphysema  may  be  local,  alfectiiiff 
the  pnrietcs  of  the  chest  alone,  or  be  general  froiii 
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the  air  gaining  admission  into  the  posterior  media- ' 
stinum  and  hence  into  the  cellular  tissue  of  the 
neck,  and  thus  over  the  whole  body. 

The  treatment  of  pneumo- thorax  will  depend  on 
its  extent,  and  the  urgency  of  the  effects  it  pro- 
duces. If  slight,  and  causing  little  annoyance,  it 
may  be  left  alone,  as  the  air  will  in  time  become 
absorbed,  but  if  the  quantity  be  great,  and  the 
effects  such  as  to  threaten  life,  vent  must  be  got 
either  by  enlarging  the  original  wound  if  there 
was  one,  or  by 'piercing  the  chest  with  a  trocar 
and  canula. 

Emphysema  is  most  apt  to  occur  in  those  wounds 
■which  do  not  allow  of  a  free  external  escape  for 
the  air  which  passes  from  a  wounded  lung,  and  it 
is  commonly  combined  with  pneumo-thorax.  Its 
occasional  connection  with  injuries  other  than 
wounded  lung  has  been  already  alluded  to,  as 
well  as  to  its  being  usually  local,  but  sometimes 
it  is  general  over  the  greater  part  of  the  body. 

When  emphysema  occurs  after  a  wound  pene 
trating  the  chest  we  find  an  elastic,  puffy,  crack 
ling,  painless  swelling,  covered  by  unchanged  or 
unusually  pale  skin.  This  swelling  is  compres- 
sible, but  rises  again  so  soon  as  the  pressure  is 
removed  ;  and  it  may  occasionally  be  made  to 
change  its  position  by  pressure  applied  along  its 
surface.  The  swelling  begins  in  the  lips  of  the 
wound,  and  spreads  therefrom.  It  may  cause  great 
oppression  and  even  danger  by  the  compression 
it  gives  rise  to,  and  the  asphyxia  thus  produced. 
The  recognition  of  this  affection  is  easy.  It  is  to 
be  managed  by  removing  the  cause  as  much  as 
possible,  and  jhen,  if  necessary  (which  it  seldom 
is),  by  punctures  or  scarifications  setting  free  the 
air.  These  punctures  should  be  made  as  near  as 
possible  to  the  point  at  which  the  air  escapes  into 
the  cellular  tissue,  if  that  can  be  determined  and 
got  at,  care  being,  however,  taken  not  to  open  up 
the  seat  of  fracture  if  a  rib  is  broken.  Bandages 
do  little  good,  and  may  be  highly  injurious,  as 
they  usually  greatly  increase  the  oppression;  but  if 
pressure  over  the  swelling  or  fixture  is  wanted, 
strips  of  adhesive  plaster  will  be  sufficient.  If 
the  air  is  being  sucked  in  during  respiration,  the 
wound  must  be  carefully  closed  so  as  to  prevent 
it.  If  required  by  the  urgency  of  the  case  the 
congestion  of  the  lungs  must  be  relieved  by  general 
bleeding,  but  it  is  the  rare  exception  that  emphy- 
sema alone  calls  for  constitutional  measures. 

It  is  in  large,  free,  direct  wounds  of  the  thorax 
that  the  lung  is  apt  to  collapse,  and  if  this  occurs 
then  the  breathing  space  may  be  so  diminished  as 
to  become  dangerous.  The  greater  the  extent  of 
the  lung  thus  collapsed  the  greater  tiie  evil. 
The  dyspncea,  prostration,  restlessness,  and 
anxiety  which  attends  such  interference  with  the 
respiration  will  of  course  be  proportioned  to  the 
extent  of  lung  substance  involved.  By  ausculta- 
tion and  percussion  we  can  recognise  the  absence 
of  pulmonary  tissue,  and  the- substitution  of  air  or 
fluid  at  the  part  where  the  lung  should  be.  The 
ribs  are  motionless,  and  the  decubitus  is  on  the 
affected  side.  In  large  open  wounds  the  lung 
■will  probably  be  seen  in  action  through  the  aper- 
ture, when  from  adhesions  or  other  cause  it  does 
not  collapse.  If  not  bound  down  by  inflamma- 
tory adhesions  a  collapsed  lung  will  in  time  pro- 
bably regain  its  position,  and  no  attempt  to 
distend  it  by  any  such  absurd  and  futile  measures 
aa  making  the  patient  blow  into  a  bottle,  or 
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applying  a  syringe  or  cupping  glass  to  the  wound 
to  draw  it  out,  should  be  tried. 

Pneumatocele,  or  protrusion  of  the  lung  into,  or 
through  the  parietes,  may  be  either  primary  or 
secondary — occurring  either  at  the  time  when  the 
wound  has  been  received,  or  at  a  late  date  through 
the  cicatrix.    In  rare  cases  it  has  been  seen  when 
no  external  wound  existed  at  all,  but  where  the 
ribs  have  been  fractured  ;  and  it  has  been  known 
to  arise  even  after  severe  straining,  as  in  child- 
bearing.    The  size  and  shape  of  the  protrusion 
may  vary  considerably,  according  to  the  nature  of 
the  wound,  and  it  may  be  reducible  or  not.    It  is 
where  the  free  edge  of  the  lung  comes  into  con- 
tact with  the  chest  that  this  accident  is  most 
apt  to  occur.    The  usual  seat  is  in  front,  on  a  level 
with  the  nipples.     There  adhesions  are  not  so 
common  as  in  other  parts,  and  the  lung  move- 
ments are  more  free.    When  primary,  and  in  an 
open  wound,  the  nature  of  the  tumor  cannot  be 
mistaken,  as  it  can  be  seen  and  handled,  but 
when  covered  with  soft  parts  it  is  recognised  by 
being  elastic,  non-fluctuant,  and  soft.    It  is  in- 
creased by  cough  and  expiratory  efforts,  and  recedes 
on  suspension  of  the  respiration,  and  on  pressure 
applied  during  inspiration,  and  it  can  be  kept 
reduced  by  pressure.    When  it  has  been  reduced 
the  finger  can  discover  the  hole  by  which  it  es- 
caped.   An  impulse  is  observed  on  coughing.  If 
the  tissues  are  not  much  thickened  a  peculiar  sen- 
sation of  fine  crepitation  suggestive  of  its  nature  is 
communicated  to  the  hand  passed  over  its  surface. 
The  percussion  is  clear,  and  the  respiratory  move- 
ment strong,  especially  during  expiration.  The 
overlying  skin  retains  its  natural  colour.    It  is 
only  with  pointing  empyoema  that  this  affection 
can  be   confounded,  but  empyoema  is   dull  on 
percussion,  there  is  absence  of  the  respiratory 
murmur  and  thrill,  and  there  is  fluctuation.  If 
the  collection  contain  both  pus  and  air,  then  the 
emphysematous  crackle  observed  in  such  circum- 
stances might  mislead,  but  there  will  be,  when 
such  a  tumor  is  reduced,  a  distinctive  gurgle 
which  is  not  noticed  in  protrusion  of  the  lung. 
Again,  an  abscess  in  the  walls  of  the  chest  has 
no  impulse  communicated  to  it  by  a  cough,  nor 
will  it  possess  a  vesicular  murmur,  and  it  cannot 
be  reduced  by  pressure.    There  will  also  be  fluc- 
tuation.   When  a  pneumatocele  is  stnuigulated, 
then  its  character  will  vary  considerably.    It  will 
become  congested  and  dense,  and  ultimately  may 
become  gangrenous  and  slough. 

The  treatment  of  pneumatocele  consists  m  gentle 
reduction,  the  wound  if  necessary  being  cautiously 
enlarged  to  enable  this  to  be  accomplished.  It  may 
be  returned  wholly  within  the  chest,  or  only  just 
within  the  wound,  where  itmay  remain,  and  by  con- 
tracting adhesions  serve  to  close  the  aperture  herme- 
tically. The  external  wound  should  then  be  closed. 
If  the  protrusion  has  been  strangulated  and  become 


gangrenous,  it  should  be  allowed  to  separate  spon- 
taneoush',  and  a  graduated  compress  applied  u 
necessary  to  counteract  aaiy  further  tendency  to 
protrusion.  If  tlie  part  is  long  of  separating,  ana 
any  harm  arise  therefrom,  we  may  apply  a  ligature 
to  the  protruded  portion  or  excise  ' 
serious  evil  is  likely  to  attend  the  delay,  it  is  better 
to  wait  for  spontaneous  separation. 

Foreign  bodies  should,  at  as  early  a  date  as  pos 
sible,  be  removed  from  wounds  of  the  cliest, 
whether  such  bodies  lie  in  the  external  wound,  or 
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pass  within  the  chest,  or  are  impacted  in  the  vis- 
cera. It  is  occasionally  impossible  to  get  at  them 
without  causing  more  risk  than  can  attend  their 
being  abandoned,  and  small  metallic  bodies  such 
as  balls  may  become  encysted,  and  so  give  rise  to 
no  further  harm  ;  but  yet  there  is  always  great 
risk  that  destructive  inflammation,  fistulous  open- 
ings, &c.,  may  result:  hence  the  rule  is  imperative 
to  extract  all  foreign  bodies  at  once  so  long  as  a 
greater  harm  may  not  be  done  by  such  interference 
than  can  attend  their  being  left  alone.  It  is  from 
such  bodies  as  by  their  nature  act  chemically  as 
well  as  mechanically  that  the  most  harm  arises, 
and  animal  substances  from  their  decomposition  are 
also  peculiarly  injurious.  Balls  have  been  removed 
even  from  the  surface  of  the  diaphragm  by  Larrey. 
Great  care  should  be  taken  to  examine  recent 
wounds,  if  there  is  any  possibility  from  the  nature 
of  the  wounding  agent  that  a  portion  of  it  may 
have  been  left  within.  Some  very  remarkable 
cases  are  on  record  of  even  considerable  portions 
of  a  weapon  being  thus  overlooked. 

The  secondaiy  complications  of  penetrating 
wounds  of  the  chest  are  inflammation  of  the 
pleura,  lung,  and  heart,  and  the  efliusions  which 
may  attend  these  conditions.  Pleuro-pneumonia 
followed  by  empycsma  is  a  most  dangerous  and 
frequent  result  when  the  original  injury  has  been 
severe.  The  management  of  these  complications 
does  not  fall  to  be  considered  here.  While  it  is 
certainly  the  case,  as  was  clearly  evidenced  to 
the  writer  in  the  Crimea,  that  penetrating  wounds 
of  the  lung  often  require  free  depletion,  yet  it  is 
to  be  remembered,  that  if  this  has  been  had  re- 
course to,  or  if  free  hfemorrhage  has  attended  the 
original  wound,  that  any  depletive  or  depressing 
remedies  which  may  be  called  for  during  the  sub- 
sequent inflammatory  stage  must  be  guided  and 
limited  by  that  circumstance. 

From  all  that  has  been  said,  then,  it  would  ap- 
pear that  if  there  be  no  contra-indication  from 
eifusion,  foreign  bodies  (which  cannot  at  first  be 
got  at),  &c.,  penetrating  wounds  of  the  chest 
should  be  closed  carefully  and  accurately,  and  in- 
flammation in  the  pleura  or  lung  watched  for  and 
combatted  energetically  at  the  outset.  To  close 
the  wound  adhesive  plaster  will  probably  suffice ; 
or  a  more  accurate  closure  may  be  obtained  by 
slightly  separating  the  soft  parts  on  either  side  of 
the  wound,  and-  sliding  the  lips  together,  retaining 
them  by  suture.  In  the  American  war  this  was 
frequently  accomplished  even  with  gunshot  aper- 
tures, the  edges  of  the  wound  being  first  removed. 

The  Prognosis  in  penetrating  wounds  of  the 
chest  will,  of  course,  mainly  turn  on  the  viscera 
implicated.  When  the  lungs  are  wounded 
the  risk  is  very  great,  not  only  from  the  htemorr- 
hage,  the  shock,  and  collapse  of  the  lung,  which 
may  immediately  arise,  but  also  from  the  inflam- 
mation which  follows,  and  the  effusions  that 
may  result  therefrom.  The  closer  the  wound  is  to 
the  position  of  the  great  vessels  at  the  root  of  the 
lung,  the  greater  the  danger.  There  is  more  risk 
of  hfemorrhage  from  incised  wounds  than  any 
other,  and  punctured  wounds  admit  of  the  most 
favourable  prognosis.  Lacerated  and  contused 
wounds  arc  highly  dangerous,  but  they  are  not  so 
apt  to  be  followed  by  primary  bleeding  as  in- 
cised wounds,  though  the  lodgment  of  foreign 
bodies  is  a  source  of  much  danger  in  these  acci- 
dents.   In  the  article  "  Gun-shot  wounds,"  these 
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injuries  will  be  fully  considered.  Wounds  pene- 
trating both  lungs  are  generally  quickly  fatal, 
though  to  this  not  a  few  exceptions  have  been 
recorded.  Hajmorrhage  and  collapse  of  the  lung 
are  the  great  sources  of  danger  in.  such  cases. 

Accumulations  of  serum,  blood,  pus,  &c.,  in  the 
chest  are  recognised  b}-^  certain  rational  and  physi- 
cal symptoms  to  which  they  give  rise,  together 
with  other  effects  which  are  due  to  the  nature  of 
the  secretion.  In  all  cases  in  which  fluid  is  col- 
lected in  quantity,  there  will  be 

(1)  Dyspnoea  proportioned  to  the  rapidity  of 
the  accumulation  and  the  amount  of  the  lung 
which  is  compressed.  The  breathing  is  short, 
laborious,  and  rapid, 

(2)  The  respiratory  murmur  can  only  be  de- 
tected at  that  portion  of  the  chest  where  the  lung 
exists.  In  the  unaffected  lung  it  will  be  puerile, 
and  bronchophony  will  be  frequently  observed.  If 
the  amount  of  fluid  is  small,  perhaps  aegophony 
will  be  also  present.  If  any  part  of  the  lung  ia 
prevented  from  collapsing  by  adhesions,  then  the 
respiratory  murmur  will  be  found  there.  If,  how- 
ever, the  pleural  cavity  is  filled  with  fluid,  the  re- 
spiratory murmur  and  voice  sounds  will  be  totally 
suppressed,  and  possibly  the  heart  dislocated. 

(3)  Percussion  gives  a  dull  note  up  to  the  level 
of  the  fluid,  and  as  this  level -varies  in  different 
positions  of  the  body,  the  dulness  changes  with  it. 

(4)  There  is  usually  much  restless  agitation 
and  anxiety. 

(5)  There  is  a  sense  of  weight  and  oppression 
in  the  chest,  and  a  dragging  on  the  diaphragm. 

(6)  The  decubitus  is  dorsal  or  on  the  affected 
side,  or  the  patient  remains  in  the  semi-erect 
posture. 

(7)  The  thorax  may  be  enlarged  and  rounded 
on  the  afi^ected  side,  the  ribs  being  more  horizontal 
than  usual,  and .  the  intercostal  spaces^  effaced  or 
bulged.  The  side,  too,  of  the  chest  is  fixed.  This 
bulging  of  the  intercostal  spaces  is  more  common 
iu  purulent  than  any  other  effusion,  and  it  has 
been  so-  commonly  observed  that  some  have  even 
denied  its  occurrence  in  any  other  kind  of  eflfusion. 

(8)  Blood  or  pus  may  escape  from  the  wound 
on  coughing. 

(9)  Splashing  ("-hippocratic  fluctuation  ")  may- 
be observed  on  sudden  movement 

(10)  The  hypochondrium  of  the  affected  side 
will  be  more  prominent  than  normal, 

(11)  The  abdominal  organs- may  be  displaced 
and  pushed  downwards. 

Any  fluid  may  cause  the  above  effects,  but  such 
signs  are  most  evident  in  purulent  effusions. 

To  enable  us  to  determine  the  nature  of  the 
fluid,  we  have  the  history  of  the  case-to  guide  us. 

Hcemorrhage  takes  place  generallj',  though  not 
invariably,  shortly  after  the  receipt  of  the  wound, 
and  increases  quickl}',  while  at  the  same  time  we 
have  present  all  the  u.iual  signs  of  internal  bleeding 
— bloodless  lips  and  face,  paleness  of  the  general 
surface,  rapid  dinn'nution  of  the  strength,  tendency 
to  fainting  and  collapse,  cold  extremities,  small 
weak  pulse,  dilated  pupils,  &c.  The  anxiety  and 
dread,  too,  is  usually  great,  and  we  may  have 
within  a  few  days  the  infiltration  of  the  loins  with 
blood. 

Pus,  again,  forms  at  a  Liter  date  after  haimorr- 
hnge,  or  as  a  result  of  inflammation.  The  forma- 
tion of  pus  will  be  attended  with  rigors,  hectic, 
and  prostration.    There  will  also  be  cough  and 
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emaciation,  in  all  likelihood,  as  well  as  purulent 
expectoration.  If  the  pus  has  formed  after  a 
penetrating  wound,  there  will  very  likely  be  air  in 
the  upper  part  of  the  chest,  shown  by  a  clear  note 
on  percussion.  The  intercostal  muscles  maybe  so 
thinned  as  to  allow  the  fluid  to  point,  when  an  ex- 
ploring needle  may  be  used  if  necessary  (which  it 
very  seldom  is),  but  its  use  should  be  avoided  unless 
preliminary  to  evacuating  the  fluid.  An  cedema- 
tous  condition  of  the  parietes  on  the  affected  side  is 
common  in  empyoema.  If  the  cavity  is  half  full 
of  pus,  and  air  is  also  present,  then  probably 
"metallic  tinkle"  will  be  observed,  and  "am- 
phoric resonance,"  too,  may  be  obtained.  It  is  in 
pus  collections  that  "  succussion "  is  best  made 
out. 

If  the  collection  of  pus  be  circumscribed,  and 
point  on  the  left  side,  the  heart  may  communicate 
to  it  such  a  pulsation  as  to  lead  to  the  mistaken 
inference  that  we  have  an  aneurism  or  malignant 
tumour  to  deal  with;  but  the  absence  of  the  bruit 
and  thrill  of  a  vascular  tumour,  the  history  of  its 
rise  and  progress,  the  evident  fluctuation,  and  the 
results  of  percussion,  will  aid  the  distinction. 

Accumulations  of  fluid  in  the  chest,  if  consider- 
able and  causing  annoyance,  demand  relief  either 
by  the  enlargement  of  the  original  wound,  or  by 
puncture.  If  the  fluid  points,  it  will  be  drawn 
off'  there,  or  if  not,  then  at  the  usual  place  of  elec- 
tion, viz.  between  the  7th  and  8th  ribs,  counting 
from  above  and  two  inches  behind  their  angle. 
The  fluid  should  be  removed  before  the  lung  gets 
bound  down  and  hopelessly  solidified,  and  some 
contrivance  (such  as  Thomson's  Trocar)  should  be 
used,  which  will  remove  the  fluid  and  yet  exclude 
air. 

Wounds  in  the  lung  substance  may  heal  very 
rapidly  bj'  cicatrisation  and  the  contraction  of  ad- 
hesion to  the  pleura  costalis;  yet,  as  has  been  said, 
such  wounds  are  so  liable  to  serious  complications, 
that  they  are  always  dangerous,  and  deserve  a  most 
guarded  prognosis.  Chronic  disease,  contraction  of 
the  side  of  the  chest,  phthisis,  necrosis  of  a  rib,  and 
fistulous  openings,  are  among  the  possible  eventuali- 
ties. These  fistulous  tracts  will  demand  fixture  of 
the  part,  and  pressure;  injections  of  a  stimulating 
character,  or  counter  openings,  or  being  entirely  slit 
up  before  they  heal.  If  they  are  connected  with 
a  dead  piece  of  bone,  that  will  be  required  to  be  got 
rid  of  before  the  fistula  will  close. 

The  Pericardium  may  be  injured  in  penetrating 
wounds  of  the  chest,  and  the  heart  escape.  Such 
wounds  are  of  course  rare,  and  peculiarly  danger- 
ous, not  only  immediately  but  also  subsequently, 
from  inflammation.  They  are  not  alvvaj's  fatal. 
Blood  may  be  so  poured  out  as  to  fill  the  pericar- 
dium, and  fatally  embarrass  the  action  of  the  heart. 
When  such  effusion  has  taken  place,  the  heart's 
sounds  will  be  greatly  obscured,  and  percussion 
will  elicit  a  dull  note  over  the  prascordium,  and 
there  may  even  be  a  bulging  of  that  part  observed. 
If  inflauiniation  follows,  and  the  eft'iision  is  consi-  , 
derable,  the  friction  sounds  produced  by  that  con- 
dition may  be  obscured.  In  general,  however, 
when  the  pericardium  is  implicited,  the  heart  and 
other  important  structures  are  also  injured. 

When  ihe  Heart  is  wounded,  a  rapidly  fatal 
termination  is  the  tisual  result,  yet  very  remarkable 
exceptions  to  this  rule  are  on  record  both  in  mili- 
ti>ry  .and  civil  practice.  Dupuytren,  Breschet,  and 
others  have  recorded  instances  of  survival  after 
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most  serious  wounds  of  this  important  organ, 
and  many  interesting  and  curious  circumstances 
have  been  related  by  Ollivier,  Jamain,  Purple, 
Sanson,  and  others.  These  wounds  may  penetrate 
or  not;  the  coronary  artery  may  or  may  not  be 
opened ;  and  the  result  will  in  a  great  measure  de- 
pend on  these  circumstances,  but  the  size,  direc- 
tion, depth,  position,  &c.  of  the  wound,  will  greatly 
influence  the  effect  fis  favouring  or  opposing  ha- 
raorrhage.    Wounds  of  the  auricles  are  the  most 
fatal,  but  it  is  the  right  ventricle  wliich  is  most  fre- 
quently the  part  wounded.    The  substance  of  the 
heart,  either  in  its  external  surface  or  its  sep- 
tum, may  be  pierced  without  a  necessarily  fatal 
effect.     Balls  are  said  to  have  been  even  lodged 
in  the  cavities  of  the  heart  without  producing 
immediate  death,  and  to  have  remained  encysted 
in  the  walls  for  years.    In  one  remarkable  case, 
the  heart  is  alleged  to  have  been  traversed  from 
side  to  side,  and  yet  the  patient  survived  for 
some  time;  and  Gross  relates  a  case  in  which  a 
ball,  having  penetrated  the  right  ventricle,  was 
found  after  death  (97  hours  afterwards)  in  the 
inferior  cava. 

The  heart  is  occasionally  lacerated  by  fractured 
ribs.  The  writer  has  in  his  possession  the  heart 
of  a  female  where  the  apex  was  fairly  torn  open 
in  this  way,  under  his  own  eye,  by  a  cab  running 
over  her  in  the  street.  Death  in  that  case  was 
almost  instantaneous.  There  was  no  wound  or 
even  mark  on  the  external  surface  of  the  chest.  It 
seems  possible  for  an  incised  wound  of  the  heart 
to  heal  rapidly  and  allow  of  complete  recovery. 

Wounds  of  the  heart  are  generally  followed  by 
immediate  and  violent  shock,  in  which  the  powers 
of  life  are  reduced  to  the  lowest  ebb.  Alarming 
fainting,  dyspnoea,  extreme  anxiety,  pain  behind 
the  sternum,  paleness  and  coldness  of  the  surface, 
smallness  and  irregularity  of  the  pulse,  dulness  on 
percussion  over  the  region  of  the  heart,  &c.,  are  the 
common  effects,  but  they  are  subject  to  great  va- 
riety, and  occasionally,  even  in  desperate  cases,  the 
immediate  consequences  are  very  slight,  and  so 
most  deceptive.  Death  may  be  due  to  the  inten- 
sity of  the  shock,  or  result  from  liajmorrhage,  or  it 
may  arise  afterwards  from  inflammation  if  the 
patient  survive  some  time.  The  bleeding  m.ay 
take  place  into  the  cavity  of  the  pericardium,  or 
into  the  pleura,  or  it  may  escape  externally  by  the 
wound,  and  in  this  last  event  its  violence  will 
probably  be  distinctive.  No  attempt  should  be 
made  by  probing  to  determine  accuratelj'  the  na- 
ture of  the  lesion,  as  such  a  step  would  be  most 
dangerous,  and  may  destro)' any  slight  chance  that 
remains  of  saving  or  prolonging  life.  From  the 
direction  of  the  wound  and  its  effects  we  are 
usually  able  to  surmise  with  accuracy  wiiat  injury 
has  been  sustained.  A  peculiar  tremulous  and 
tumultuous  sound  is  said  to  have  been  noticed  in 
instances  of  wounded  heart,  but  few  cases  admit 
of  any  accurate  observations  being  made  on  this 
point 

As  to  treatment,  little  can  be  said  except  that 
the  shock,  hfemorrhage,  &c.,  must  be  managed  on 
general  principles.  The  recumbent  position  must 
be  carefully  retained,  and  over  stimulation  during 
the  stages  of  collapse  avoided  if  htemorrhage  is  to 
be  apprehended.  Heat  should  bo  cautiously  ap- 
plied to  the  surface,  an  enema  containing  aromatic 
spirit  of  ammonia  administered,  quietness,  cool 
air,  and  careful  watching  while  the  collapse  conti- 


nues,  and  afterwards  the  adoption  of  such  measures 
as  may  be  required  to  command  inflammation. 
If  there  is  violent  pain  and  augmented  actionafter 
the  collapse  has  passed  olF,  opiates  may  be  used 
with  advantage.  Local  or  even  general  bleeding, 
digitalis,  salines,  and  blisters  may  be  called  for  if 
the  resulting  inflammation  is  severe;  and  cold  may 
also  be  uselul  if  applied  to  the  prajcordium. 

Wounds  of  the  great  vessels  are  not  unfrequentin 
penetrating  injuries  of  the  chest,  and  they  are 
generally  fatal;  yet  extraordinary  exceptions  have 
been  observed,  as,  for  example,  the  ascending  aorta 
being  wounded  and  yet  the  patient  surviving  for 
months.  The  effects  are  similar  to  those  produced  by 
wounds  of  the  heart.] 

George  II.  B.  Macleod. 

THROAT,  WOUNDS  OF,  are  often  attended 
■with  considerable  danger,  on  account  of  the  great 
number  of  important  parts  liable  to  be  implicated ; 
but  mere  cuts  of  the  integuments  of  the  throat  and 
neck  are  not,  generally  speaking,  dangerous,  and 
do  not  materially  differ  from  common  incised 
wounds  of  the  skin  in  any  other  part  of  the  body. 
They  are  not  liable  to  be  followed  by  any  particu- 
lar consequences,  and  require  the  same  kind  of 
treatment  as  cuts  in  general.  (See  Wounds 
— Incised  Wounds.) 

In  wounds  of  the  throat  and  neck,  however,  the 
larynx  and  trachea,  pharynx  and  oesophagus,  the 
common  carotid  artery,  and  all  the  principal 
branches  of  the  external  carotid,  the  jugular  vein, 
the  pneumogastric  nerve,  the  descendens  noni,  the 
laryngeal  nerves,  are  all  exposed  to  injury;  some 
much  more  so  than  others,  but  all  of  being  occa- 
sionally reached  by  the  edge  of  the  knife,  or  razor, 
or  the  point  of  the  sword,  or  other  instruments. 

It  would  be  an  absurdity  to  offer  an  account  of 
what  is  to  be  done  in  cases  attended  with  some 
part  of  the  mischief  above  pointed  out;  for  no 
patient,  thus  wounded,  would  ever  be  found 
alive.  A  wound  of  the  pneumogastric  nerve 
was  generally  considered  fatal,  though  some 
doubts  begin  to  be  entertained  on  the  point. 
Indeed,  Klein  positively  states  that  such  an  injury 
is  not  fatal.  {See  Juurn.  der  Chir.  B.  i.  p.  123. 
8vo,  Berlin,  1820.)  However,  if  the  wound  of 
one  of  these  nerves  be  not  absolutely  fatal,  there 
can  be  no  doubt  of  its  being  highly  perilous.  The 
nerve,  a?  is  well  known,  proceeds  down  the  neck, 
in  the  same  sheath  which  includes  the  carotid 
artery,  lying  between  the  artery  and  the  internal 
jugular  vein. 

A  wound  of  the  carotid  artery  must  generally 
prove  immediately  fatal,  in  consequence  of  the 
great  and  sudden  loss  of  blood.  Hovt^ever,  were 
any  surgeon  on  the  spot  at  the  moment,  he  should 
instantly  secure  the  vessel.  In  tying  the  carotid, 
one  caution  is  highly  necessary,  viz.  always  to  be 
sure  that  the  pneumogastric  nerve  is  excluded 
fnim  the  ligature;  for  were  this  nerve  to  be  tied, 
the  mistake,  if  not  absolutely  mortal,  would  leave 
but  a  slight  possibility  of  recovery. 

If  the  mouth  of  the  vessel  could -not  he  at  once 
secured,  pressure  should  be  instantly  resorted  to, 
for  the  purpose  of  producing  a  temporary  suppres- 
sion of  the  hfcmorrhage.  The  surgeon  should  then 
either  make  the  necessary  enlargement  of  the 
wound  in  the  integuments,  with  a  due  and  constant 
recollection  of  the  important  parts  near  the  vessel 
or  in  the  case  of  the  carotid  being  pimctured,  he 
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should  cut  down  to  this  vessel  in  the  manner  ex- 
plained in  the  article  Aneuri.sm. 

In  lacerated  wounds,  the  carotid  artery  may  be 
injured,  and  yet  the  patient  not  immediately  bleed 
to  death;  for  it  is  the  nature  of  all  wounds,  at- 
tended with  much  laceration  and  contusion,  not 
to  bleed  so  freely  as  clean  cuts.  Abernethy  has 
related  a  case,  in  which  the  carotid,  and  all  the 
chief  branches  of  it,  were  wounded  in  a  man  who 
was  gored  in  the  neck  with  a  cow's  horn;  yet 
death  did  not  directly  follow,  and  there  was  time  to 
have  recourse  to  the  ligature.  Baron  Larrey  even 
reports  one  or  two  cases  in  which  the  bleeding 
from  the  carotid,  injured  by  gunshot,  was  perma- 
nently stopped  by  pressure.  (See  Mem.  de  Chir. 
mil.)  Dr.  Hennen  refers  to  another  instance  of  a 
shnihar  nature.     {On  Mititanj  Surgery,  p.  106. 

Punctured  wounds  might  obviously  injure  the 
carotid,  or  the  internal  jugular  vein;  without  the 
patient  expiring  of  ha;morrhage  at  once;  because 
tlie  smallness  of  the  wound  in  the  skin  might 
hinder  the  fatal  effusion  of  blood.  Moderate 
pressure  would  also  arrest  the  venous  ha;morr- 
hage,  and  thus  the  patient  might  be  permanently 
saved. 

Persons  who  attempt  suicide  by  cutting  their 
throats  do  not  often  divide  the  carotid  arterj',  on 
account  of  their  incision  being  made  too  high  up. 
Where  the  carotid  arteries  emerge  from  the  chest, 
they  are  situated  by  the  side  of  the  trachea,  and 
even  a  little  more  forward  than  it.  However  as 
these  vessels  proceed  up  the  neck,  they  become 
more  laterally  situated  with  respect  to  the  wind- 
pipe ;  and  when  they  have  arrived  at  the  upper 
part  of  the  neck,  where  persons,  who  aim  at  sui- 
cide, almost  always  cut,  they  become  situated  more 
backward,  inclining  towards  the  angle  of  the  lower 
jaw. 

The  oesophagus  is  so  deeply  situated,  lying  close 
to  the  bodies  of  the  vertebra;,  and  behind  the  tra- 
chea, that  one  might  d  priori  expect  that  it  would 
not  often  be  concerned  in  any  incised  wounds, 
which  do  not  immediately  prove  fatal,  in  conse- 
quence of  the  division  of  other  important  parts. 
Yet  numerous  cases  are  recorded,  in  which  the 
oesophagus  is  said  to  have  been  wounded  ;  and 
what  ia  usually  set  down  as  a  criterion  of  the 
fact,  is  the  passage  of  the  victuals  through  the 
wound.  In  many  of  these  narrations,  the  writers 
seem  to  have  forgotten,  that  wounds  made  above 
the  hyoid  bone,  as  they  frequently  are,  or  between 
It  and  the  thyroid  cartilage,  may  penetrate  to  the 
fauces,  and  the  victuals  escape  through  the  cut 
without  the  ojsophngus  or  pharynx  being  really  in- 
volved. A  case  of  the  later  kind  was  lately 
brought  to  University  College  Hospital,  attended 
with  complete  detachment  of  the  epiglottis.  The 
patient  lived  but  a  few  hours.    (See  Ei-iglottis.) 

I  have  seen  several  cases  in  which  the  resopha- 
gus  was  wounded,  together  with  the  trachea,  not 
only  without  the  patient  perishing  so  immediately 
as  to  be  incapable  of  receiving  any  succour,  but  • 
without  every  chance  of  recovery  being  destroyed. 
Stabs  and  gunshot  wounds  may  injure  the  (eso- 
phagus, and  leave  all  other  important  parts  un- 
touched. Nay,  when  other  parts  of  consi-queuce 
are  injured,  the  pati(Mit  is  sometimes  saved.  (See 
llcimen's  Mililari/  Surgcr;/,  p.         od.  2.) 

Kven  when  the  (csopliagus  is  known  to  bo 
wounded,  its  deep  situation  would  prohibit  us 


730  THROAT,  WOUNDS  OF. 

from  doing  anj-thing  to  the  breach  of  continuity 
ill  the  tube  itself.  The  best  plan  would  be  to 
have  recourse  to  antiphlogistic  means,  and  to 
introduce  a  flexible  elastic  gum  catheter,  from  one 
of  the  nostrils  into  the  oesophagus,  for  the  pur- 
pose of  convej'ing  nourishment  and  medicines  into 
the  stomach,  without  any  risk  of  their  passing  out 
at  the  woimd.  An  instrument  of  this  kind  will  lie 
in  the  above  situation  for  any  length  of  time,  with- 
out occasioning  much  inconvenience  ;  and  besides 
being  advantageous  for  injecting  nourishment  and 
medicines  down  the  passage,  and  keeping  them 
from  issuing  through  the  wound,  it  prevents  all 
necessity  for  the  wounded  oesophagus  to  act,  and 
become  disturbed  by  the  action  of  the  muscles  of 
deglutition,  when  there  is  occasion  to  take  any 
kind  of  liquids,  whether  in  the  way  of  medicine 
or  food.  The  outer  wound  should  be  brought 
together,  and  treated  on  common  principles. 

When  persons  cut  their  throats,  as  I  have  ex- 
plained, they  do  not  often  divide  the  carotid  artery, 
owing  to  their  incision  being  usually  made  high 
up  in  the  neck,  where  this  vessel  has  attained  a 
more  backward  situation.  When  any  serious  hse- 
iTiorrhage  does  arise,  it  is  sometimes  from  the 
lower  branches  of  the  lingual  artery,  but  more 
frequently  from  the  superior  thj^roid  arteries. 
Such  arteries  may  occasion  a  fatal  bleeding,  which 
indeed  would  more  frequently  be  the  event  than 
it  actually  is,  did  not  the  patient  often  faint,  in 
which  state  the  bleeding  spontaneously  ceases, 
and  gives  time  for  the  arrival  of  surgical  assistance. 
I  need  hardly  observe,  that  these  arteries  are  to  be 
tied,  and  that  this  important  object  is  the  first  to 
which  the  surgeon  should  direct  his  attention. 
The  danger  of  bleeding  to  death  being  obviated, 
as  soon  as  possible,  the  other  requisite  measures 
may  be  more  deliberately  executed. 

With  respect  to  extensive  wounds  of  the  trachea, 
or  larynx,  the  same  plan  of  conveying  food  and 
medicines  into  the  stomach,  through  an  elastic 
gum  catheter,  introduced  from  one  of  the  nostrils 
down  the  oesophagus,  is  highly  proper,  though  too 
much  neglected  ;  for  nothing  creates  such  dis 
turbance  of  the  wound  as  the  convulsive  elevation 
and  depression  of  the  larynx  and  trachea  in  the 
act  of  swallowing. 

When  the  larynx  or  trachea  is  cut,  the  patient's 
power  of  forming  the  voice  is  more  or  less  im- 
paired, in  consequence  of  the  air  passing  into  and 
out  of  the  lungs,  chiefly  through  the  wound.  Be 
sides  air,  a  considerable  quantity  of  the  natural 
mucus  of  the  passage  is  also  continually  coming 
out  of  the  wound. 

The  grand  means  of  healing  wounds  of  the 
larynx  and  trachea,  are  a  proper  position  of  the 
head,  and  a  rigorous  observance  of  quietude.  By 
raising  the  patient's  head  with  pillows,  and  keeping 
ills  ciiin  close  to  his  breast,  the  edges  of  the  wound 
in  the  skin,  and  in  the  trachea  or  larynx,  are  placed 
in  contact,  even  without  any  other  assistance,  un- 
less the  division  be  exceedingly  large.  Some  sur- 
geons endeavour  to  promote  the  effect  of  a  suitable 
position  with  strips  of  sticking  plaster,  and  some- 
times with  a  suture  or  two,  but  not  always.  These 
strips,  however,  are  not  perhaps  of  much  utility  at 
first,  and  mnny  practitioners  omit  tliem  altogether. 
On  this  point,  Mr.  Listen  believes  that  "  no  pur- 
pose 18  to  be  gained  by  closing  the  wound  accu- 
rately by  stitches  and  plasters.  If  it  extend  late- 
rally to  a  great  extent,  a  single  point  of  suture  may 


be  inserted  near  each  extremity,  of  course  onlj' 
through  the  integamcnt ;  but  the  centre  cannot 
heal,  and  no  attempt  need  or  ought  to  be  made 
to  close  it."  {On  Praclical  Surgery,  p.  339.)  Qyt 
the  necessity  for  sutures  must  depend  on  the  ex- 
tent of  the  division  ;  for  unless  most  of  the  circle 
of  the  larynx  or  trachea  be  cut,  and  position  be 
neglected,  the  wound  in  it  will  not  gape.  The 
stitches  should  never  be  passed  through  the  lining 
of  the  trachea,  as  this  method  would  be  likely  to 
make  it  inflame,  and  occasion  considerable  cough- 
ing and  irritation,  attended  with  pernicious  effects. 

The  plan  of  completely  closing  wounds  of  the 
larynx  and  trachea  with  sutures  is  much  less  fre- 
quently followed  at  the  present  day  than  formerly^. 
I  have  seen  many  cases  in  which  the  patient 
would  have  died  of  suff'ocation,  if  the  stitches  had 
not  been  quickly  removed.  Perhaps  no  surgical 
writer  has  insisted  upon  this  danger  so  much  as 
Mr.  Liston.  "  The  immediate  apposition  of  the  di- 
vided surfaces  (he  observes)  is  attended  with  great 
danger,  the  blood  as  it  flows  from  the  vessels,  and 
encouraged  by  the  confinement  of  soft  coagulum, 
passes  by  suction  into  the  windpipe  :  some  of  it 
may  be  ejected  ;  but  the  lower  part  of  the  tube  is 
not  very  irritable,  and  the  power  of  coughing  is 
diminished,  so  that  great  part  trickles  down,  and 
fills  gradually  the  extreme  branches  of  the  tube. 
The  breathing  is  quickened  and  slightly  embar- 
rassed ;  yet  everything  may  be  supposed  to  promise 
well :  the  patient,  however,  in  making  some  slight 
exertion,  without  warning  to  the  inexperienced, 
falls  suddenly  into  a  state  of  asphyxia,  and  is  lost. 
The  same  thing  happens  at  a  later  period  from  the 
secretion  of  serum,  or  the  accumulation  of  muco- 
sity."  A  case  then  follows,  in  which  a  young 
woman  in  University  College  Hospital,  who  cut 
her  throat,  and  had  had  the  irregular  incision  in 
thyroid  cartilage  closely  sewed  up  previously  to 
her  admission,  was  at  the  point  of  death  from 
asphyxia  from  this  cause  and  the  further  inter- 
ruption of  respiration  by  a  clot  of  blood.  The 
patient  was  saved  by  instantly  cutting  the  stitches 
and  taking  away  the  coagulum.  "  By  position 
of  the  head,  by  approximating  the  chin  to  the  top 
of  the  sternum,  securing  it  there  by  the  turn  of  a 
double-headed  roller,  the  ends  being  fixed  to  a 
band  embracing  the  chest,  gaping  and  retraction 
of  the  edges  are  prevented,  and  the  parts  put  in  a 
favourable  state  of  union  by  the  second  intention." 
So  long  as  air  passes  through  the  wound,  no  dress- 
ing need  be  applied,  the  discharges  being  wiped 
away,  and  the  neck  covered  "  with  a  muslin  or 
gauze  handkerchief,  a  worsted  comforter,  or  Jef- 
frey's respirator."  (See  Lislo7i  on  Practical  Surgery, 
p.  338—40.) 

Mr.  Liston  notices  an  error  sometimes  commit- 
ted of  feeding  the  patient  through  the  wound  in  the 
neck,  and  not  promoting  the  healing  of  the  part 
by  position,  so  that  the  surfaces  cicatrise  separately. 
"  The  voice  is  consequently  lost,  the  patient 
is  rendered  perfectly  incapable  of  exertion,  not 
having  any  control  over  his  respiration,  and  being 
thus  unable  to  keep  his  chest  expanded.  The 
patient  is  moreover  put  in  great  jeopardy  ;  he  is 
subject  to  bronchitic  attacks,  and  to  inflammatory 
oedema  of  the  orifice  through  which  the  air  entere. 
He  may  thus  be  cut  off  suddenly  if  in  the  hands  ot 
ill-informed  or  inexperienced  surgeons,  or  he  may 
be  worn  out  by  cough,  and  profuse  expectoraUon. 
It  is  possible  occasionally  to  remedy  even  such 


mismanaged  cases  ;  the  contracted  air-passage 
above  may  be  widened  by  the  introduction  of  in- 
struments, and  the  edges  of  the  wound  pared  aud 
brought  together."    (0/>.  cit.  p.  341.) 

Wlien  from  the  obstruction  of  tlie  rima  glottidis 
by  swelling  of  the  lining  of  the  larynx,  respiration 
is  dangerously  interrupted,  the  wound  in  the  tra- 
chea not  being  free,  or  even  being  nearly  closed, 
tracheotomy  or  the  enlargement  of  the  original 
■wound,  together  with  the  use  of  a  tube,  may  be 
necessary  to  save  the  patient's  life. 

A  few  surgeons  entertain  considerable  appre- 
hension about  the  ill  efiects  of  the  entrance  of 
unwarmed  atmospheric  air  into  the  air-passages. 
It  is  not  a  doctrine,  however,  to  which  the  gene- 
rality of  the  hospital  surgeons  of  London  attach 
any  importance. 

It  appears  from  the  investigations  of  M.  Velpeau, 
that  wounds  in  the  thyro-hyoid  space  are  more 
difficult  to  heal  and  more  likely  to  become  fistulous 
than  others  affecting  the  larynx  or  trachea.  The 
healing  of  such  fistulous  opening  is  also  less  easily 
accomplished.  The  practice  of  M.  Velpeau,  for 
the  relief  of  this  case,  consists  in  taking  a  flap  of 
skin  from  the  front  of  the  larynx,  paring  off  the 
edges  of  the  fistulous  opening,  and  fixing  the  flap 
correctly  with  the  twisted  suture.  Many  interest- 
ing particulars,  respecting  this  plan,  are  detailed  by 
M.  Velpeau  in  his  tract  Des  Fistules  airiformes, 
et  de  la  Broncho- Plastique." 

Should  there  be  much  coughing,  apparently 
arising  from  inflammation  of  the  larynx  or  tra- 
chea, bleeding  is  proper.  The  spermaceti  mixture, 
with  opium,  is  frequently  of  great  service.  I  never 
saw  a  wound  of  the  trachea  unite  by  the  first 
intention. 

See  Jolm  Bell,  On  Wounds,  ed.  3.  Hennen'g  Mili- 
tary Surgery,  p.  356,  &c.  ed.  2.  8vo.  Edinb.  1820. 
Amonffst  otlier  references  made  by  Dr.  Hennen,  the 
following  seem  to  me  to  merit  particular  notice: — 
An  interesting  case  of  wound  of  the  neck,  succeeded 
by  hemiplegia,  and  another  of  gunshot  wound  of  the 
throat,  succeeded  by  paralysis  and  convulsions,  are 
given  by  Forestus  in  his  Surgical  Observations. 
Another,  with  loss  of  motion  in  tlie  arm,  from  a 
wound  in  the  neck,  is  to  be  found  in  the  Edin.  Med. 
Essays,  vol.  i.  And  in  the  Med.  Commentaries,  by 
Dr.  Duncan,  vol.  iv.  p.  434.  and  vol.  viii.  p.  356.,  are 
two  interesting  cases.  Mursinna,  in  his  Med.  Chir. 
Beobachtunsen,  relates  a  case  of  removal  of  the 
thyroid  gland  by  a  cannon-ball ;  the  patient  survived 
fourteen  days,  and  died  of  dysentery.  Wounds  of 
the  oesophagus  often  remain  open  for  an  indeter- 
minate period,  as  is  exemplified  in  a  case  reported  by 
Trioen,  in  his  Fasciculus  Observationum,  p.  40. 
Lugd.  1745.  Mr.  Bruce  has  recorded  an  interesting 
case  of  wound  of  the  oesophagus,  in  Med.  Chir.  Journ. 
vol.  i.  p.  369.  I  would  also  refer  to  various  parts  of 
M^m.  de-Chir.  milit.  et  clinique,  t.  iv.,  of  Baron 
Larrey,  Thomson's  Report  of  Obs.  made  in  Mil. 
Hospital,  in  Belgium,  8vo.  Edin.  1816.  Robert  Liston, 
On  Practical  Surgery,  8vo.  Lond.  1837.  W.  11.  Porter, 
On  the  Surgical  Pathology  of  the  Larynx  and  Trachea, 
8vo.  Lond.  1837.  1'.  Ryland,  On  the  Diseases,  &c.  of 
the  Larynx  and  Trachea,  8vo.  Lond.  1837. 

THROMBUS.  (From  StpoixSos,  coagulated 
blood.)  A  clot  of  blood.  The  term  is  also  ap- 
plied to  a  tumor,  formed  by  a  collection  of  ex- 
travasated,  coagulated  blood,  under  the  integu- 
ments after  bleeding.  When  not  considerable,  it 
is  usually  called  an  ecchjjmosis. 

A  thrombus,  after  bleeding,  generally  arises 
from  the  opening  in  the  vein  not  corresponding  to 
that  in  the  skin.  Tlic  patient's  altering  the  posture 
of  his  arm,  while  the  blood  is  flowing  into  the 
basin,  will  often  cause  an  interruption  to  tiic  os- 
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cape  of  the  fluid  from  the  external  orifice  of  the 
puncture;  and  consequently  it  insinuates  itself  into 
the  cellular  substance  in  the  vicinity  of  the  opening 
in  the  vein.  In  proportion  as  the  blood  issues  from 
the  vessel,  it  is  effused  in  the  cellular  membrane 
between  the  skin  and  fascia;  and  this  with  more 
or  less  rapidity,  and  in  a  greater  or  less  quantity, 
according  as  the  edges  of  the  skin  more  or  less  im- 
pede the  outward  escape  of  the  fluid.  Sometimes, 
also,  a  thrombus  forms  after  venesection,  when  the 
usual  dressings,  compress,  and  bandage,  have  been 
put  over  the  puncture,  aud  the  patient  impru- 
dently makes  use  of  the  arm  on  which  the  opera- 
tion has  been  performed. 

When  the  extravasation  is  not  copious,  it  is  of 
little  importance,  for  the  tumor  generally  ad- 
mits of  being  easily  resolved,  by  applying  linen 
dipped  in  any  discutient  lotion. 

It  sometimes  happens  that  a  thrombus  induces 
inflammation  and  suppuration  of  the  edges  of  the 
puncture.  The  treatment  is  now  like  that  of  any 
little  abscess:  a  common  linseed  poultice  may  be 
applied,  and  a  considerable  accumulation  of  matter 
prevented  by  making  an  opening  with  a  lancet  in 
proper  time.  As  soon  as  the  inflammatory  symp- 
toms have  ceased,  discutients  should  be  employed 
again,  for  the  purpose  of  dispersing  the  remaining 
clots  of  blood,  and  surrounding  induration. 

When  the  quantity  of  blood  is  large,  many 
authors  recommend  opening  the  tumor  at  once; 
and  despairing  of  the  power  of  the  absorbents  to 
remove  the  extravasation,  they  direct  as  much  of 
the  blood  as  possible  to  be  pressed  out  of  the  in- 
cision. However,  the  making  of  an  opening  is 
seldom  necessary,  and  often  brings  on  inflam- 
mation and  suppuration,  when  they  might  be 
avoided.  I  have  never  seen  any  case  in  which 
this  practice  seemed  necessary, 

[Thrombus.  —  E'mJoZi*//!. —  Thrombus  is  an 
obstruction  of  the  vascular  canals  by  a  morbid 
product  developed  at  the  site  of  the  obliteration. 
Embolism  is  a  vascular  obstruction  caused  by  any 
body  detached  from  the  internal  surface  of  the 
heart  or  of  the  vessels.  Embolus. 

The  anatomical  conditions  which  lead  to  throm- 
bus are 

1.  Atheromatous  and  calcareous  degeneration  of 
the  vessels,  which,  by  constriction  and  ulceration, 
retard  the  course  of  the  blood  and  lead  to  the  coa- 
gulation of  its  fibrin. 

Arteritis. — This  condition  is  denied  by  some 
writers  on  the  ground  of  the  absence  of  vessels  in 
the  inner  and  middle  coats. 

The  character  of  thrombi  vary  according  to  their 
origin  —  sometimes  in  great  part  composed  of 
fibrin,  sometimes  containing  globules  which  are 
neither  pus  globules  nor  white  blood  corpuscles; 
elements  of  connective  tissue;  sometimes  it  is  a 
fibrous  cord  or  membranous  exudation  adherent  to 
the  wall  of  the  vessel. 

Embolism. — The  walls  of  the  vessel  are  usually 
intact;  it  is  found  most  frequently  in  the  internal 
carotid  and  middle  cerebral  arteries. 

Both  thrombus  and  embolism  lead  to  softening 
of  the  brain— generally  with  paralysis  of  motion 
on  the  opposite  side,  sensibility  sometimes  intact 
sometimes  diminished,  never  completely  anni- 
hilated, rarely  exaggerated  or  perverted.  Loss  of 
movement  is  of  shorter  duration  than  from  hremorr- 
hnge.    They  may  result  also  from  autemia  or  from 
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obstructed  circulation,  in  which  case  intellectual 
function  is  less  severely  and  more  rarely  altered, 
which  may  be  attributable  to  the  integrities  of  the 
cortical  substance  in.  many  cases. 

Sight  is  especially  liable  to  disturbance,  the  clot 
being  continued  into  the  oplithalmic  artery. 

Thickness  of  speech  from  paralysis  of  the  muscles 
of  the  tongue  is  sometimes  noticed. 

Total  loss  of  speech  from  intellectual  disturb- 
ance coincides  with  occlusion  of  the  arteries  of  Syl- 
vius and  softening  of  the  anterior  and  middle  lobe  of 
the  brain;  sometimes  with  obturation  of  the  poste- 
rior cerebral  artery  and  softening  of  the  comu  am- 
monis;  in  the  latter  case  paralysis  of  the  tongue 
ensues;  in  the  former  the  tongue  in  a  great  measure 
preserves  its  movements,  and  the  loss  of  speech  is 
referrible  to  intellectual  disturbance,  the  organ  of 
the  production  of  speech  being  the  cerebral  convo- 
lutions.   (M.  Bouillaud.) 

The  obstruction  of  the  capillaries  may  result 
from  fatty,  atheromatous,  or  calcareous  materials, 
pus,  portions  of  fibrin  from  a  purulent  or  gangrenous' 
focus,  pigment  granules  or  cells,  &c. 

Thrombosis  occurs  in  the  cerebral  sinuses.  It 
may  be — 1.  Non-inflaramator}'.  2.  Connected 
with  an  inflammatory  process. 

The  first  produce  the  efiects  of  inflammatory 
obstruction  already  detailed.  There  may  be  exclu- 
sively fibrin  in  a  more  or  less  advanced  stage  of 
alteration.  Sometimes  there  is  a  false  membrane, 
seated  generally  in  the  longitudinal  sinus.  It  may 
result  also  from  external  tumors.  It  is  frequently 
continued  into  the  torcular  herophili  and  the  late- 
ral sinuses,  and  is  usually  symmeliicaU  indicating  a 
general  cause,  and  leading  to  the  capillary  apoplexy 
of  Cruveilhier. 

The  second  is  usually  a  consecutive  aifection 
from  alteration  of  the  scalp  and  bones,  caries, 
wounds  and  injuries.  The  thrombus  in  these  cases 
is  mostly  connected  with  suppuration,  and  consists 
of  fibrin,  pus,  and  sometimes  false  membrane. 
These  morbid  changes  occur  in  caries  of  the  bones 
of  the  cranium,  as  of  the  temporal  bone  with  in- 
ternal otitis,  and  always  in  the  corresponding 
lateral  sinus,  rarely  with  the  superior  longitudinal 
sinus.  The  walls  of  the  sinus  are  often  thickened, 
friable  or  destroyed,  and  perforated,  the  thrombus 
itself  preventing  haemorrhage. 
Dr.  Humphry  concludes — 

1.  That  large  veins  are  liable  to  become 
obstructed  with  clots  in  states  of  great  debility, 
enfeebling  the  circulation;  in  inflammations,  ab- 
scesses, difficult  labour,  &c. 

2.  The  clots  result  from  altered  blood,  disposing 
it  to  solidify  in  the  veins  which  afibrd  the  greatest 
facilities  for  their  formation. 

3.  Inflammation  of  the  veins  is  produced  by  the 
clot,  and  is  seated  chiefly  in  the  external  coat  and 
surrounding  cellular  membrane. 

4.  The  clots  may  soften,  become  connected  with 
the  walls,  and  produce  obliteration.  They  more 
commonly  shrink  into  delicate  bands  or  fibres,  and 
are  removed  with  little  or  no  obstruction  to  the 
circulation. 

5.  They  may  be  associated  with  pysemia,  but 
have  no  necessary  connection  with  it.  They  rarely 
lead  to  any  serious  result. 

The  cloiting  within  the  vessels  is  probably  pro- 
duced by  a  diminution  of  the  volatile  alkali  of  the 
blood  (Richardson). 

Virchow  attributes  clots  in  the  pulmonary  artc- 
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ries  to  the  lodgment  of  emboli,  which  have  been 
wafted  with  the  blood  through  the  right  side  of 
the  heart,  having  been  detached  from  ilie  ends  of 
clots  projecting  into  the  great  venous  trunks.  A 
clot  projecting  from  one  iliac  vein,  a  portion  might 
be  washed  off  by  the  blood  flowing  against  it  from 
the  other  iliac  vein,  and  constitute  a  nucleus  for 
the  formation  of  a  plug.  Dr.  Humphry  observes 
in  many  cases  there  is  no  reason  to  suppose  the 
pulmonary  clots  were  preceded  by  clots  in  the 
veins,  and  that  the  effects  of  blood  predisposed  to 
coagulate  are  just  as  likely  to  exhibit  themselves 
in  the  pulmonary  arteries  as  in  any  other  part  of 
the  system. 

Dr.  Humphry  observing  an  amelioration  in  the 
general  condition  of  patients  coincident  with 
swelling  of  a  limb,  which  indicated  an  obstruction 
of  a  great  vein,  suggests  that  the  general  mass  of 
blood  may  become  thereby  relieved  of  a  certain 
quantity  of  redundant  fibrin,  and  consequently 
better  fitted  to  minister  to  nutrition.  In  inflam- 
matory disease  this  generally  takes  place  when  the 
disease  is  subsiding,  and  is  attendant  on  recovery, 
although  evidence  of  a  low  or  cachectic  state  of 
the  system  (p.  20).  H.  Ancdl.'}^ 

[Bibliography.— De  laThrombose  et  de  I'EmboIie 
c^r^brales  considferees  principalement  dans  leur 
rapport  avec  le  Ramollissement  du  Cerveau.  Par  E. 
Lancereaux,  Paris.  1S62.  On  the  Coagulation  of  the 
Blood  in  the  Venous  System  during  Life,  by  G.  M. 
Humphry,  M.D.,  1859.  Dr.  Ogle,  iu  Transactions  of 
the  Pathological  Society  of  London,  vols.  iv.  vi.  x. 
Brit,  and  For.  Med.-Chirurg.  Rev.,  Jan.  1863.  p.  138. 
Idem,  July  1881.  p.  70;  Review  of  Drs.  Colm, 
Lindstrom,  Brilnniche,  On  Embolism.] 

THYROID  GLAND,  DISEASES  OP.  The 
thyroid  gland  is  frequently  the  seat  of  chro- 
nic disease  known  by  the  name  of  hronchoce'e 
(from  Ppd-yx"^  the  windpipe,  and  ktjAt)  a  tumor.) 
The  Swiss  call  the  disease  gotre,  or  goitre.  Heister 
thought  it  should  be  named  tracheocele.  Prosser, 
from  its  frequency  in  the  hilly  parts  of  Derby- 
shire, called  it  the  Derbyshire  necTc;  and,  not  satis- 
fied respecting  the  similitude  of  this  tumor  to  that 
observed  on  the  necks  of  women  on  the  Alps,  the 
English  Bronchocele.  By  Alibert  the  disease  is 
called  Thyrophraxia. 

1.  The  simple  bronchocele,  or  thyrophraxia,  is 
the  most  common  form  of  the  disease,  and-is  a  mere 
hypertrophy,  in  which  the  thyroid  gland  is  simply 
enlarged,  but  not  changed  in  structure.  It  is  com- 
mon in  young  girls  and  in  women,  has  a  regular 
even  surface,  a  uniform  resistance,  and  seldom  pre- 
sents any  distinct  divisions,  or  lobes.  The  integu- 
ments covering  the  parts  are  quite  unchanged.  It  is 
also  well  known  to  be  in  general  free  from  danger; 
the  ofiice  of  the  thyroid  gland  not  being  of  such 
importance  in  the  animal  economj',  as  to  be  essen- 
tial to  the  continuance  of  life.  Alibert  has  seen 
one  example,  in  which  the  tumor  became  can- 
cerous. 

2.  The  compound  bronchocele  presents  the 
greatest  variet)-,  and  astonishes  every  beholder. 
Sometimes  a  more  or  less  voluminous  cyst  is 
formed  round  it,  filled  with  a  pultaceous,  or 
purulent  matter.  Sometimes,  in  compound  bron- 
choceles,  calcareous,  tuberculous,  melanotic,  car- 
tilaginous, and  other  adventitious  substances  are 
found.  Once,  in  the  situation  of  the  thyroid  gland, 
M.  Andral  met  with  a  hard  body,  about  the 
natural  size  of  that  gland.  It  consisted  of  two 
parts;  one  a  true  osseous  texture  formed  of  very 
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distinctly  interlaced  fibres,  irregular  and  knobby 
on  the  surface;  the  other,  a  cavity,  the  parietes  of 
which  were  composed  of  this  osseous  investment, 
and  which  had  numerous  slender  fihiments  extend 
ing  across  it  like  those  of  the  spongy  texture  of 
bones.  Between  them  was  a  small  quantity  of 
reddish  fluid,  of  the  consistence  of  syrup.  (See 
Amlral,  Precis  d'Anat.  pathol.  t.  i.  p.  304.)  In 
two  cases,  Alibert  found,  on  the  outside  of  the 
enlarged  gland,  a  yellow  fatty  mass  ;  and,  in  a 
third  instance,  the  gland  itself  formed  a  true  sar- 
coma. (Aoio/.  nat.  t.  i.  p.  464,  4C5,  folio,  Paris, 
11317.)  I        >       ,J      ,  , 

Simple  bronchocele  always  signifies,  in  this  coun- 
try, hypertrophy  of  the  thyroid  gland,  which  some- 
times not  only  occupies  all  tiie  space  from  one 
angle  of  the  jaw  to  the  other,  but  forms  a  consider 
able  projection  on  each  side  of  the  neck,  advancing 
forward  a  good  way  bej'ond  the  chin,  and  forming 
an  enormous  mass,  which  hangs  down  over  the 
chest.  Tiie  swelling,  which  is  more  or  less  un 
equal,  general!}'  has  a  soft  spongy  elastic  feel,  es- 
pecially when  the  disease  is  not  in  a  very  advanced 
state;  but  no  fluctuation  is  usually  perceptible,  and 
the  part  is  exceedingly  indolent,  The  skin  re 
tains  nearly  its  ordinary  colour;  but,  when  the 
tumor  is  of  very  long  standing  and  of  great  size, 
the  veins  of  the  neck  become  more  or  leas  varicose. 

It  is  stated  by  Dr.  Sacchi,  of  Treviglio,  that 
simple  hypertrophy  may  often  be  cured;  but,  if 
not  dispersed,  the  gland  becomes  in  time  variously 
altered  ;  assuming  either  a  scrofulous  or  an  en- 
cysted character.  The  scrofulous  goitre  frequently 
attains  an  immense  size;  but  does  not  give  rise  to 
corresponding  inconvenience  or  danger.  It  is 
generally  lobulated.  In  time,  one  or  more  of  these 
lobes  may  become  soft,  and  present  a  feel  of  flue 
tuation.  This  constitutes  the  soft  or  lymphatic 
goitre  of  authors.  The  structure  has  become 
vesicular,  and  contains  fluid,  which  may  be  watery 
oralbuminous  : — in  a  few  cases  it  is  more  like  milk 
or  pus.  Some  goitres,  however,  having  a  feel  like 
that  of  fluctuation,  really  have  the  consistence  of  a 
spongy  substance,  like  that  of  the  placenta,  and  do 
not  contain  fluid.  According  to  Dr.  Sacchi,  some 
got.res  undergo  a  partial  softening,  and  it  is  a  mis- 
take to  suppose  that  they  always  become  harder 
and  harder  the  longer  they  continue. 

According  to  Prosser,  the  tumor  generally  be- 
gins between  the  eighth  and  twelfth  years.  It 
enlarges  slowly  during  a  few  years;  but,  at  last,  it 
augments  rather  rapidly,  and  forms  a  bulky  pen- 
dulous tumor.  Women  are  far  more  subject  to 
the  disease  than  men,  and  the  tumor  is  observed 
to  be  particularly  apt  to  increase  rapidly  during 
their  confinement  in  childbed.  Sometimes  bron- 
chocele affects  the  whole  of  the  thyroid  gland,  that 
is  to  say,  the  two  lateral  lobes,  and  the  intervening 
portion;  and  in  this  kind  of  case,  it  is  not  un- 
usual to  remark  three  distinct  swellings,  for  the 
iiiiist  part  of  unequal  size.  Frequently,  only  one 
lube  is  affected;  while,  in  many  other  cases,  the 
three  portions  of  the  thyroid  gland  are  all  en- 
larged, and  so  confounded  together,  that  they  make, 
a.H  it  were,  only  one  connected  globular  mass. 
"W'iien  only  one  lobe  of  the  thyroid  gland  is 
iiffi'cted,  it  may  extend  in  front  of  the  carotid  ar- 
tery, Mud  be  lifted  up  by  this  vessel,  so  as  to  have 
tlie  pulsatory  motion  of  an  aneurism.  (J.  nunis''s 
Siirrjicid  Analnmy  of  the  Head  and  Neck,  p. 
1!).),  and  Parisian  Chir,  Journ,  vol.  ii,  p.  292 
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293.)  Alibert  believes  that  he  first  made  the  re- 
mark that  the  right  lobe  was  more  frequently  en- 
larged than  the  left.    {Nosol.  nut.  t.  i.  p.  465.) 

The  ordinary  seat  of  bronchocele,  as  Flajani  re- 
marks, is  the  thyroid  gland;  but  sometimes  cysts 
are  formed  in  the  cellular  membrane.  {CoUez. 
d'  Oss.  t.  iii.  p.  277.)  And  Postiglione  also  observes 
that  the  swelling  is  sometimes  encysted  and  filled 
with  matter  of  various  degrees  of  consistence,  re- 
sembling honey,  &c. ;  in  some  cases,  it  is  emphy- 
sematous, or  filled  with  air;  and,  in  other  instances, 
it  is  sarcomatous,  having  the  consistence  of  a  gland, 
which  is  enlarged  but  not  scirrhous.  These  dif- 
ferent characters  prove,  says  he,  that  the  treatment 
ought  not  to  be  the  same  in  all  cases.  (Memoria 
suUa  Natura  del  Gozzo,  p.  20.) 

Bronchocele  is  common  in  some  of  the  valleys  of 
the  Alps,  Apennines,  and  Pyrennees.  Indeed, 
there  are  certain  places  where  the  disease  is  so 
frequent,  that  hardly  an  individual  is  totally  ex- 
empt from  it.    Larrey,  in  travelling  through  the 
valley  of  Maurienne,  noticed  that  almost  all  the 
inhabitants  were  affected  with  goiires  of  different 
sizes,  whereby  the  countenance  was  deformed,  and 
the  features  rendered  hideous.    {Mem.  de  Chir. 
mil.  t.  i.  p.  123.)     And  Postiglione  remarks  that 
in  Savoy,  Switzerland,  the  Tyro],  and  Carinthia, 
there  are  villages  in  which  all  the  inhabitants 
^yithout  exception  have  these  swellings,  the  posi- 
tion and  regularity  of  which  are  there  considered  as 
indications  of  beauty.    ( Memoria  suUa  Nalura  del 
Gozzo,  p.  22.)     In  many  the  swelling  is  so  enor- 
mous that  it  is  impossible  to  conceal  it  by  any 
sort  of  clothing.    A  state  of  idiotism  is  another 
afiiiction  which  is  sometimes  combined  wiih  goiire 
in  countries  where  the  latter  affection  is  endemic' 
However,  all  who  have  the  disease  are  not  idiotsj 
or  cretins  as  they  have  been  called;  and  in  Swit- 
zerland, and  elsewhere,  it  is  met  with  in  persons 
who  possess  the  most  perfect  intellectual  faculties. 
When  bronchocele  and  cretinism  exist  together, 
Foder^,  and  several  other  writers,  ascribe  the  af- 
fection of  the  mind  to  the  state  of  the  thyroid  gland. 
(See  Trails  sur  le  Goitre  et  le  Cretinisme,  8vo.' 
Paris,  an  8.)     However,  this  opinion  appears  to 
want  foundation,  since  the  mental  faculties  are 
from  birth  weak,  and  in  many  the  idiotism  is  com- 
plete where  there  is  no  enlargement  of  the  thyroid 
gland,  or  when  the  tumor  is  not  bigger  than  a 
walnut,  so  that  no  impediment  can  exist  to  the 
circulation  to  or  from  the  brain,    {nurns  on  the 
Surgical  Anatomy  of  the  Head  and  Neck,  p.  192.) 
The  direct  testimony  of  Dr.  Reeves  also  proves 
that  in  countries  where  cretins  are  numerous' 
many  people  of  sound  and  vigorous  minds  have' 
bronchocele.  (See  Dr.  Reeves's  Paper  on  Cretinism 
Edin.  Med.  and  Surg.  Jour.  vol.  v.  p.  31.)  Hence' 
as  Mr.  A.  Burns  remarked,  the  combination  of 
bronchocele  and  cretinism  must  be  considered  as 
accidental;  a  truth  that  seems  to  derive  confirma- 
tion from  the  fact  that,  in  some  parts  of  this  coun- 
try, bronchocele  is  frequent  wliere  cretinism  is 
seldom  or  never  seen. 

Bronchocele  is  not  confined  to  Europe  :  it  is  met 
with  in  almost  every  country  on  tlie  globe.  Profes- 
sor Barton,  in  histravelsamongstthclndianssettled 
at  Oneida,  in  the  state  of  New  York,  saw  the  com- 
plaint in  an  old  woman,  the  wife  of  the  chief  of 
that  tribe.  From  tliis  woman  Barton  learned  that 
bronchocclcs  wore  by  no  means  uncommon  amongst 
the  Oneida  Inilians,  tlio  complaint  existing  in 
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several  of  their  villages.  He  found  also  that  the 
disease  resembled  that  seen  in  Europe  in  respect 
to  its  varieties.  In  North  America,  bronchocele 
attacks  persons  of  every  age,  but  it  is  most  fre- 
quently seen  in  adults  ;  a  difference  from  what  is 
noticed  in  Europe.  Bronchocele  is  said  to  be  fre- 
quent in  Lower  Canada.  Bonpland,  the  companion 
of  Humboldt,  informed  Alibert  that  the  disease 
was  endemic  in  New  Granada,  and  that  it  pre- 
vailed in  such  a  degree  in  the  little  towns  of  Honda 
and  Monpa,  on  the  banks  of  the  Magdalen  river, 
that  scarcely  any  of  the  inhabitants  were  free  from 
it.  The  blacks,  and  those  who  led  an  active 
laborious  life,  however,  are  reported  to  escape  the 
complaint.  Some  of  the  natives  of  the  Isthmus  of 
Darien  are  said  to  be  terribly  disfigured  by  it. 
(Aliberi,  Nosol.  nat.  t.  i.  p.  469.  Also,  Observa- 
tions sur  quelques  Phhiomenes  peu  connus  qu'offi-e 
le  Goitre  sous  les  Tropiqiies,  dans  les  Plaines  el  stir 
Ics  Plateaux  des  Andes,  par  A.  de  Humboldt,  in 
Journ.  de  Physiologie,  par  F.  Magendie,  t.  iv. 
p.  109.    Paris,  1824.) 

In  European  women,  bronchocele  usually  makes 
its  appearance  at  an  early  age,  generally  between 
the  eighth  and  twelfth  year,  and  it  continues  to 
increase  gradually  for  three,  four,  or  five  years,  and 
is  said  sometimes  to  enlarge  more  during  the  last 
half-year,  than  for  a  year  or  two  previously.  It 
does  not  generally  rise  so  high  as  the  ears,  as  in 
the  cases  mentioned  by  Wiseman.  Sometimes, 
however,  this  happens,  as  we  see  in  the  case  of 
Clement  Desenne,  of  whom  Alibert  has  given  an 
engraving.  In  this  patient,  a  part  of  the  tumor, 
as  large  as  a  hen's  egg,  projected  into  the  mouth. 
{Nosol.  nat.  t.  i,  p.  466.)  The  swelling  extended 
from  the  ears  to  the  middle  of  the  breast.  A  seton 
produced  a  partial  subsidence  of  it  ;  but,  when  it 
was  withdrawn,  the  orifices  closed.  After  two 
years  more,  the  swelling  became  painful,  suppura- 
tion took  place,  and  fifteen  pints  of  matter  were 
discharged  ;  and  six  ounces  every  day  after  the 
swelling  had  burst,  came  away  with  the  dressings 
for  three  months  ;  but,  notwithstanding  all  this 
suppuration  and  more  afterwards,  the  tumor  was 
only  partially  lessened.  The  disease  mostly  has  a 
pendulous  form,  not  unlike,  as  Albucasis  says,  the 
flap,  or  dewlap,  of  a  turkey-cock,  the  bottom  being 
the  largest  part  of  the  tumor.  Alibert  mentions  a 
case  in  which  the  swelling  hung  down  to  the 
middle  of  the  sternum,  and  the  large  mass,  which 
was  quite  a  burthen  to  the  patient,  used  to  become 
hard,  and,  as  it  were,  frozen,  in  very  cold  weather. 
{Nosol.  nat.  t.  i.  p.  466.)  In  another  curious 
instance,  the  tumor  formed  a  long  cylinder,  which 
reached  down  to  the  middle  of  the  thigh,  the 
diameter  becoming  gradually  smaller  downwards. 
(P.  46(5.)  The  common  seat  of  bronchocele  is  the 
thyroid  gland  ;  but,  frequently,  the  surrounding 
cellular  membrane  is  more  or  less  thickened,  and 
contributes  to  the  swelling.  Sometimes  also  the 
neighbouring  lymphatic  glands  are  affected,  wlien 
its  base  is  widened,  and  extends  from  one  side  of 
the  neck  to  the  other.  In  this  circumstance,  the 
swelling  gradually  loses  itself  in  the  surrounding 
parts,  and  is  not  circumscribed,  as  in  ordinary 
instances.  {Postiglione,  Mem.  sulla  Natura  del 
Oozzo,  p.  20.)  When  the  disease  is  very  large,  it 
generally  occasions  a  difficulty  of  breathing  which 
is  increased  by  the  patient  catching  cold  or  at- 
tempting to  run.  In  some  subjects  the  tumor  is 
so  large,  and  alfects  the  breathing  so  much,  that  a 


loud  wheezing  is  occasioned  ;  but  there  are  many 
exceptions  to  this  remark.  Sometimes,  when  the 
swelling  is  of  great  size,  patients  suffer  very  little 
inconvenience  ;  while  others  are  greatly  incom- 
moded though  the  tumor  is  small.  In  general  the 
inconvenience  is  trivial.  The  voice  is  sometimes 
rendered  hoarse  ;  and,  in  particular  cases,  the 
difficulty  of  speech  is  very  considerable.  (See 
Flaja?d,  Collez.  d'  Oss.  t.  iii.  p.  271.) 

The  difficulty  of  respiration,  produced  by  the 
pressure  of  the  tumor,  and  the  enlargement  of  other 
glands,  as  this  author  remarks,  is  the  most  danger- 
ous effect  of  the  disease,  since,  by  disordering  the 
pulmonary  circulation,  it  renders  the  pulse  irregular 
and  intermittent,  and  a  strong  throbbing  is  excited 
in  the  region  of  the  heart,  followed  by  fatal  disease 
of  the  lungs  themselves  ;  consequences  often  not 
suspected  to  have  any  connection  with  the  bron- 
chocele, though  it  is  in  reality  the  immediate  cause 
of  them.    (Vol.cit.  p.  278.) 

The  causes  of  bronchocele  are  little  known.  To 
the  doctrine,  that  bronchocele  is  brought  on  by  the 
earthy  impregnation  of  water  used  for  drink,  the 
followin?  objections  offer  themselves: — 1.  The 
water  of  Derbyshire,  in  districts  where  this  disease 
is  considered  endemic, contains  much  supercarbonate 
of  lime  ;  but  that  in  eommon  use  about  Notting- 
ham, where  the  disease  is  also  prevalent,  is  im- 
pregnated with  sulphate  of  lime.  However,  that 
the  disease  is  not  produced  by  water,  impregnated 
with  sulphate  of  lime,  is  evident  ;  for,  as  Alibert 
observes,  the  waters  of  St.  Jean,  St.  Sulpice,  and 
St.  Pierre,  where  bronchocele  is  frequent,  contain 
much  less  of  this  earth  than  the  waters  of  Upper 
Maurienne,  where  the  disease  is  hardly  ever 
noticed,  though  the  houses  are  built  upon  a  vast 
quarry  of  gypsum.  The  same  fact  was  observed 
by  Bonpland  in  New  Granada.  {Nosol.  nat.  t.  i. 
p.  471.)  Nor,  as  Fodere  explained,  can  the  cause 
of  the  disease  be  correctly  referred  to  the  use  of  any 
particular  kind  of  food.  Certain  localities,  how- 
ever, seem  to  contribute  to  its  frequency  ;  for  this 
author  observes,  that  the  disease  is  not  prevalent 
in  very  high  places,  nor  in  open  plains  ;  but  that 
it  becomes  more  and  more  common  as  we  descend 
into  deep  valleys  made  by  torrents,  where  there  is 
a  good  deal  of  marsh  and  abundance  of  fruit  trees. 
The  air  is  here  constantly  humid.  2.  Abstinence 
from  unboiled  water  does  not  diminish  or  interrupt 
the  gradual  progress  of  the  disease.  3.  Patients 
are  cured  of  the  disease  who  still  continue  to  drink 
water  from  the  same  source  as  before,  without 
taking  any  precaution,  as  boiling,  &c.  4.  The 
disease  in  this  country  is  less  frequently  found 
among  men.  5.  Many  instances  may  be  related 
of  a  swelling  in  the  neck,  sometimes  very  painful, 
and  generally  termed  bronchocele,  being  produced 
very  suddenly,  by  difficult  parturition,  violent 
coughing,  or  any  other  unusually  powerful  effort. 
(See  Edin.  Med.  and  Surg.  Journ.,  vol.  iv.  p. 
279.)  In  Derbyshire,  Genoa,  and  Piedmont, 
bronchocele  has  been  attributed  to  drinking  water 
cooled  with  ice.  To  this  theory,  many  of  the 
objections,  concerning  the  earthy  impregnation  of 
water,  stand  in  full  force;  with  this  additional  re- 
flection, that  "  in  (ireenland,  where  snow-water  is 
commonly  used,  these  unsightly  protuberances  are 
never  met  with  ;  nor  (says  Watson)  did  I  ever 
see  one  of  them  in  Westmoreland,  where  we  have 
higher  mountains  and  more  snow  than  in  Derby- 
slure,  in  which  country  they  are  very  common. 
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But  what  puts  tLe  matter  beyond  a  doubt  is,  that 
these  wens  nre  common  in  Sumatra,  where  there 
is  no  snow  during  any  part  of  the  year."  {Wat- 
son's Chemical  Essays,  vol.  ii.  p.  157.)  The  above 
opinion  was  also  refuted  by  Fodere,  who  remarks 
that  the  Swiss,  who  reside  at  the  bottom  of  the 
glaciers,  are  the  least  subject  to  the  disease. 
Bronchoceles  are  also  said  to  be  unknown  in 
Lapland. 

Respecting  the  influence  of  particular  water  in 
bringing  on  the  disease.  Dr.  Odier  gives  credit  to 
the  opinion  ;  because  it  has  appeared  to  him  that 
distilled  water  prevented  the  increase  of  the  tumor, 
and  even  tended  to  lessen  its  bulk.  (See  Manuel 
de  Metlecine  pratique,  8vo.  Genev.  1811.)  How- 
ever, that  every  explanation,  hitherto  devised  of 
the  causes  of  bronchocele,  is  quite  unsatisfnctory,  is 
fully  proved  by  the  observations  of  the  celebrated 
Humboldt.  Persons  afflicted  with  bronchocele  (he 
remarks)  are  met  with  in  the  lower  course  of  the 
Magdalen  river  (from  Honda  to  the  conflii.'s  of  the 
Cauca);  in  the  upper  part  of  its  course  (between 
Neiva  and  Honda);  and  on  the  flat  high  country 
of  Bogota,  six  thousand  feet  above  the  bed  of  the 
river.  The  first  of  these  three  regions  is  a  thick 
forest,  while  the  second  and  third  present  a  soil 
destitute  of  vegetation  ;  the  first  and  third  are 
exceedingly  damp,  the  second  is  peculiarly  dry : 
in  the  second  and  third  regions,  the  winds  are  im- 
petuous; in  the  first,  the  air  is  stagnant.  To  these 
striking  differences  we  will  add  those  relative  to 
temperature.  In  the  first  and  second  regions,  the 
thermometer  keeps  up,  all  the  year,  between  22 
and  33  centigrade  degrees;  in  the  third,  between 
4  and  17  degrees.  The  waters  drunk  by  the  in- 
habitants of  Mariquita,  Honda,  and  Santa  Fe  de 
Bogota,  where  bronchoceles  occur,  are  not  those 
of  snow;  and  issue  from  rocks  of  granite,  freestone, 
and  lime.  The  temperature  of  the  waters  of  Santa 
Fe'  and  Mompox,  drunk  by  those  who  have  this 
disease,  varies  from  nine  to  ten  degrees.  Bron- 
choceles are  the  most  hideous  at  Mariquita,  where 
the  springs,  which  flow  over  granite  are,  accord- 
ing to  my  experiments,  chemically  more  pure  than 
those  of  Honda  and  Bogota,  and  where  the  climate 
is  much  less  sultry,  than  upon  the  banks  of  the 
Magdalen  river.  Perhaps  it  may  be  thought,  that 
the  atony  of  the  glandular  system  (?)  depends  less 
upon  the  absolute  temperature  than  upon  the  sud- 
den refrigeration  of  the  atmosphere,  the  difference 
of  temperature  in  the  night  and  day;  but,  in  the 
Magdalen  valley,  where  the  constancy  of  low  tro- 
pical regions  prevails,  the  extent  of  the  scale  that 
the  thermometer  pervades  in  the  course  of  the 
whole  year  is  only  a  small  number  of  degrees,  &c. 
{Ilumlioblt,  in  Journ.  de  Physiologie,  par  F.  Ma- 
gendie,  t.  iv.  p.  116.) 

The  same  distinguished  observer  confirms  pre- 
vious accounts  of  the  variety  of  bronchoceles 
amongst  the  original  copper-coloured  natives  of 
America  and  negroes.  It  appears,  also,  that  in 
South  America,  bronchocele  is  progressively  ex- 
tending itself  from  the  lower  provinces  to  the 
flat  elevated  regions  of  the  Cordilleras  ;  and 
this,  in  so  serious  a  degree,  that  in  lfi23  the 
subject  was  adverted  to  in  a  report  made  to 
Congress  by  M.  Restreppo,  one  of  the  Colombian 
ministers. 

An  observation,  lately  made  by  an  intelligent 
writer,  would  lead  one  to  conclude,  that  cretinism 
depends  upon  malformation  of  the  head,  Spcak- 
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ing  of  goitre,  as  it  appears  among  tlie  inhabitants 
of  the  valley  of  Maurienne,  Baron  Larrey  informs 
us,  that,  in  many  of  these  people,  with  this  fright- 
ful deformity  is  joined  that  of  the  cranium,  of 
which  the  smallness  and  excessive  thickness  are 
especially  remarkable.  (Mem.  de  Chir.  milit.  t. 
i.  p.  123.) 

Pressor  is  inclined  to  consider  the  bronchocele 
as  a  kind  of  dropsy  of  the  thj^roid  gland,  similar 
to  the  dropsy  of  the  ovary;  and  he  mentions,  that 
Dr.  Hunter  dissected  one  thyroid  gland,  which 
had  been  considerably  enlarged,  and  contained 
many  cysts  filled  with  water.  Dr.  Baillie  re- 
marks, that  when  a  section  is  made  of  the  thyroid 
gland  affected  with  this  disease,  the  part  is  found 
to  consist  of  a  number  of  cells  containing  a  trans- 
parent viscid  fluid. 

In  all  probabilit}"-,  the  ordinary  bronchocele  is 
entirely  a  local  disease,  patients  usually  finding 
themselves,  in  other  respects,  perfectly  well.  The 
tumor  itself  frequently  occasions  no  particular  in- 
convenience, and  is  only  a  deformity.  There  is 
no  malignancy  in  the  disease,  and  the  swelling  is 
not  prone  to  inflame  or  suppurate,  though,  as  Dr. 
Hunter  remarks,  abscesses  do  occasionally  form  in 
it.  The  pressure  of  a  large  bronchocele  may  not 
only  greatly  aflflict  the  patient,  by  rendering  res- 
piration difficult,  but  actually  cause  death  by  suffo- 
cation. (See  Ohs.  sur  un  Goitre  vohimineux, 
comprimant  la  Trachie-artere,  par  L.  Winslow,  in 
Bulletin  de  VAtMnee  de  Med.,  etc.  "  Some  per- 
sons, as  Alibert  remarks,  have  the  disease  all  their 
lives,  without  suffering  any  inconvenience  from  it; 
some  experience  a  suflTocating  oppression  of  the 
breathing;  and  in  others  there  is  an  impediment 
in^  the  circulation,  and  a  tendency  to  apoplexy, 
arising  from  the  strangulation  which  afflicts  them." 
{Nosol.  nat.  t.  i.  p.  466.)  Dr.  Hunter  says,  that 
the  bronchocele  frequently  appears  two  or  three 
years  before  or  after  the  commencement  of  men- 
struation, and  that  it  sometimes  spontaneously 
disappears,  when  this  evacuation  goes  on  in  a 
regular  manner.  Mr.  A.  Burns  affirms  the  same 
thing. 

Besides  the  forms  of  goitre  already  noticed, 
there  is  another  sometimes  termed  ajieurismaiic, 
and  consisting  of  an  extraordinary  development 
of  the  thyroid  arteries  and  their  branches.  Everv 
point  of  the  tumor  has  a  strong  pulsation,  not 
however,  like  that  of  an  aneurism,  but  giving  a 
sensation  as  if  the  blood  vvere  flowing  very  rapidly 
into  numerous  vessels,  with  an  obscure  buzzing 
noisp,  or  tremulous  murmur,  which  is  more  dis- 
tinct oyer  the  thyroid  trunks.  A  case  of  this 
description  was  once  shown  to  me  by  Mr.  Pilcher. 
In  two  cases  recorded  by  Dr.  Sacchi,  the  tumors 
had  existed  many  years,  and  begun  during  tlie 
efi"orts  of  parturition. 

Dr.  Parry  remarked  a  frequent  coincidence, 
either  as  cause  or  effect,  between  enlargement  of 
the  thyroid  gland,  and  cardiac  diseases.  '{Elements 
of  Pathology,  cj-o.  p.  Ifil.)  And  another  modem 
writer  mentions  that  he  has  lately  seen  throe 
cases  of  this  complication.  {Mcdico-Chir.  Journ. 
vol.  i.  p.  Hil.)  A  case  is  detailed  by  Flajnni" 
where  the  disease  was  accompanied  with  extra- 
ordinary palpitations  of  the  heart.  {See  Colleziono 
d''Osservaxinni,  etc.,  di  Chirurgia,  t.  iii.  p.  270.) 
In  the  instance  here  referred  to,  there  was  great 
irrcguhirity  of  the  pulse;  and  tlie  oppression  of  tlio 
breathing  was  such,  that  the  patient  was  obliged 
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to  submit  to  venesection  at  least  every  month, 
whereby  he  was  rendered  quite  emaciated. 

[Enlargement  of  the  thyroid  gland  is  found 
associated  with  an  assemblage  of  symptoms  de- 
scribed by  Dr.  Stokes  (^Diaeases  of  ilie  Heart  and 
Aorta,  1854)  and  by  Dr.  Begbie  {Contributions  to 
Practical  Medicine,  18C2),  in  which  the  vascular 
system,  especially  of  the  head  find  neck,  appears  to 
be  morbidly  excited  ;  the  eyeballs  become  preter- 
naturally  prominent,  and  the  general  system 
anasmic  and  debilitated.  In  this  affection  the 
pulse  is  quickened,  and  the  pulsations  of  the  carotids 
and  of  the  thyroid  arteries  are  greatly  imreased 
both  to  the  touch  and  sight,  accompanied  by  a 
Iruit  de  sonjflet  on  applying  the  stethoscope.  The 
various  terms  of  anaemic  exophthalmos,  goitre 
exoplilhalmique,  exophthalmic  bronchocele,  have 
been  applied  to  this  complaint.  As  the  thyroid  gland 
is  only  one  of  the  organs  aifected  in  this  peculiar 
state  of  the  vascular  sj'stem,  it  will  be  evident 
that  the  treatment  required  must  differ  from  that 
of  ordinary  bronchocele.  Remedies  directed  to 
the  improvement  of  the  general  health,  and  cal- 
culated to  influence  the  attendant  symptoms  of 
anasmia,  of  vascular  excitement,  and  of  imperfect 
innervation  as  depending  upon  imperfect  function 
of  the  vaso  motor  system  of  nerves,  will  be  most 
likely  to  succeed  in  relieving  and  even  in  restoring 
the  patient's  health.  Such  are  the  preparations 
of  steel,  quinine,  and  other  tonics,  combined  with 
administration  of  digitalis,  and  various  anodyne 
medicines.] 


Treatment  of  Bronchocele, 

That  certain  localities,  perhaps  not  yet  correctly 
understood,  contribute  to  the  origin  of  this  dis- 
ease, is  well  proved  by  a  fact  stated  by  Alibert, 
viz.  that  change  of  air  has  more  effect  on  the  com- 
plaint than  medicines,  as  he  has  known  many^ 
Swiss  ladies  who  came  to  Paris  with  bronchoceles, 
in  whom  the  tumor  subsided  after  they  had  resided 
some  time  in  that  city.    {Nosol.  nai.  t.  i.  p.  473.) 

A  blister,  kept  open,  has  put  a  stop  to  the 
growth  of  the  tumor ;  but  this  method  is  not 
much  followed  at  present,  as  better  plans  of  treat- 
ment have  been  discovered.  Many  years  ago 
the  favourite  mode  of  curing  bronchocele  con- 
sisted in  giving  internally  burnt  sponge,  and  occa- 
sionally a  calomel  purge,  at  the  same  time  that 
frictions  were  made  upon  the  tumor  itself. 

The  efficacy  of  burnt  sponge  was  thought  to 
be  greatest  when  exhibited  in  the  form  of  a  lo- 
zenge, composed  of  ten  grains  of  this  substance, 
ten  of  burnt  cork,  and  the  same  quantity  of  pu- 
mice stone.  These  powders  were  made  into  the 
proper  form  with  a  little  syrup,  and  the  lozenge 
was  then  put  under  the  tongue  and  allowed  to 
dissolve.  To  the  latter  circumstance  much  im- 
portance was  attached.  Some  practitioners  gave 
a  scruple  of  burnt  sponge  alone,  thrice  every  day; 
wliile  others  added  a  grain  of  calomel  to  each 
dose.  A  purge  of  calomel  was  ordered  about  once 
a  week,  or  fortnight,  as  long  as  the  patient  per- 
severed in  the  use  of  the  calcined  sponge  ;  but, 
when  mercury  was  combined  with  each  dose  of 
this  medicine,  no  occasional  purgative  was  deemed 
icquisite. 

External  means  were  supposed  to  assist  the 
above  internal  remedies,  such  as  frequently  rubbing 
the  swelling  with  a  dry  towel,  bathing  the  part 
">vithcold  water;  rubbing  the  tumor  two  or  three 


times  a  day  with  the  liq.  ammon.  acct.  or  the 
camphor  liniment. 

"  In  the  treatment  of  bronchocele,"  says  Mr, 
A.  Burns,  "repeated  topical  detraction  of  blood 
from  the  tumor  is  highly  beneficial.  Electricity 
also  has  sometimes  a  marked  effect ;  but  there 
is  no  remedy  which  I  would  more  strongly  advise 
than  regular  and  long-continued  friction  over  the 
tumor.  By  perseverance  in  this  plan,  a  broncho- 
cele, treated  in  London,  was  materially  reduced 
in  the  course  of  six  weeks.  Its  good  effects  I  have 
likewise  witnessed  myself  ;  and  it  is  a  remedy 
highly  recommended  by  Girard,  in  his  Traite 
dcs  Loupes."  Mr.  A.  Burns  recommends  the 
friction  to  be  made  with  flannel,  covered  with  hair- 
powder,  and  the  part  to  be  rubbed,  at  least  three 
times  a  day,  for  twenty  minutes. 

The  virtues  of  burnt  sponge,  in  the  cure  of  cer- 
tain forms  of  bronchocele,  are  now  ascertained  to 
be  owing  to  the  iodine  which  it  contains.  Iodine 
was  discovered  in  1813  by  Courtois,  manufacturer 
of  saltpetre  at  Paris  ;  but  six  years  elapsed  before 
it  was  tried  as  a  medicine.  From  the  first  me- 
moir of  Dr.  Coindet,  addressed  in  1820  to  the 
Helvetian  Society  of  Natural  Sciences,  it  appears, 
that,  as  he  was  searching  for  a  formula  in  the 
work  of  Cadet  de  Gassicourt,  he  found,  that 
Russell  had  recommended  the  ashes  of  the  fucus 
vesiculosus,  or  bladder  wrack,  under  the  name  of 
iEthiops  vegetabilis,  for  the  cure  of  bronchocele  ; 
and  he  was  led  from  analogy,  between  this  sub- 
stance and  burnt  sponge,  so  long  celebrated  for 
its  efficacy  in  the  treatment  of  bronchocele,  to  sus- 
pect that  iodine  was  the  active  principle  of  both. 
"  The  great  and  unequalled  success  which  resulted 
from  its  use  in  the  treatment  of  bronchocele,  at 
once  indicated  the  power  of  iodine  as  a  therapeutic 
agent,  and  encouraged  Dr.  Coindet  to  pursue  his 
researches  in  rendering  it  an  efficient  article  of  the 
materia  medica  ;  and  about  the  close  of  the  same 
year,  when  Dr.  Coindet  had  employed  iodine  in 
treating  goitre  for  six  months  at  least,  his  conjec- 
ture was  confirmed  by  the  discovery  which  Dr.  Fyfe, 
of  Edinburgh,  made,  that  this  substance  was  actu- 
ally contained  in  the  ashes  of  the  burnt  sponge, 
&c. 

"  It  has  been  generally  understood  among  the 
profession,  that  the  hiippy  conjecture  which  in- 
troduced iodine  into  medical  treatment,  originated 
with  Dr.  Coindet,  of  Geneva ;  yet  we  find  that 
his  claim  to  this  honour  is  disputed  by  one  of  his 
countrymen.  Dr.  J.  C.  Straub,  of  Hofwyl,  in  the 
Canton  of  Berne. 

"  Dr.  Straub,  whose  communication  is  found 
in  Professor  Meisner's  Physical  Intelligence  of 
the  General  Helvetian  Society  for  1820,  states, 
that,  before  the  discovery  of  iodine,  attempts  liad 
been  made  to  compound  a  substitute  for  burnt 
sponge,  but  without  success  ;  and  that  this  failure, 
and  his  observation  of  the  similarity  of  smell  be- 
tween iodine,  burnt  sponge,  and  other  marine 
productions,  led  him  to  suspect  the  existence  of 
iodine,  or  its  salts,  in  these  substances,  and  that 
its  absence  in  the  artificial  compounds  was  the 
cau'^c  of  failure  in  these  experiments.  This  con- 
jecture, which  appears  to  have  been  made  pre- 
viously to  1819,  led  Dr.  Straub  to  examine  the 
real  burnt  sponge;  and  he  informs  us,  that,  though 
his  time  did  not  permit  him  to  ascertain  exact 
quantities,  yet  he  obtained  from  1^  oz.  of  burnt 
sponge  as  much  iodine  as  to  render  his  conjecture 


THYROID  CLAN 


probable,  and  to  be  nstDiiislied  that  the  ingre- 
dient should  Iiave  escaped  notice.  He  was  there- 
fore lit  once  induced  to  think  of  its  use  in  medicine; 
and  in  the  same  paper,  from  which  we  obtain 
these  facts,  impressed  with  the  poisonous  quality 
ascribed  by  Orlila  to  iodine,  he  recommended, 
first  the  trial  of  its  salts,  especially  the  hydriodates 
of  soda  and  lime,  and  then  that  of  the  substance 
itself. 

"  The  communication  of  Dr.  Straub  is  dated 
Dec.  181,9,  and  was  actually  published  in  Pro- 
fessor  Meisner's  periodical  work  in  February, 
1820  ;  five  months,  at  least,  before  the  first  memoir 
of  Dr.  Coindet  was  communicated  to  the  Helve- 
tian society  of  Natural  Sciences  at  Geneva.  It 
IS  unnecessary  to  have  recourse  to  any  supposition 
of  injustice  done  to  Dr.  Straub  ;  much  less  would 
It  be  right  to  deprive  Dr.  Coindet  of  the  merit  of 
originality  in  substituting  the  direct  and  certain 
action  of  iodine  for  the  irregular,  and  sometimes 
inert,  qualities  of  burnt  sponge  in  the  treatment 
of  goure.  Coincidence  of  this  kind  is  not  uncom- 
mon in  science :  in  the  present  instance,  the  inge- 
nuity of  Dr.  Straub  does  not  diminish  the  merit 
of  Dr.  Coindet."  (See  Edin.  Med.  and  Sura 
i/o«raa/,  No.  80.  p.  210,  &c.) 

In  the  Archives  Generales  de  Medecine  for  July, 
1823,  Dr.  Coster  mentions  the  opportunity  which 
he  had  had  of  remaining  eight  months  at  Geneva 
with  Dr.  Coindet,  and  of  observing  correctly  the 
good  effects  of  iodine  in  enlargements  of  the  thy- 
roid gland,  and  in  scrofulous  tumors.    Dr.  Coin- 
det first  of  all  employed  this  medicine  under  the 
form  of  alcoholic  tincture,  and  obtained  very  sur- 
prising effects  from  its  administration  in  goitre. 
He  next  tried  friction  on  the  tumor  itself,  with  an 
ointment,  composed  of  the  iodide  of  potassium 
and  lard  ;  and  the  success  of  this  practice  was  so 
great,  that  of  nearly  one  hundred  individuals  af- 
fected with  gf.itre,  whose  cases  Dr.  Coster  col- 
lec,ted,  more  than  two-thirds  were  completely 
cured  by  it.    Soon  after  these  successful  results, 
iodine  was  employed,  sometimes  internally,  and 
sometimes  in  the  form  of  friction,  in  scrofula. 
"  I  shall  not  affirm  (says  Dr.  Coster)  that  success 
Tvas  as  uniform  in  the  latter,  as  in  the  former  dis- 
ease ;    but  it  is  certain,  that  scrofulous  tumors 
yield  sooner  to  the  action  of  iodine  than  to  that  of 
any  other  remedy  at  present  known  :  when  the 
tumors,  whether  of  the  thyroid  gland,  or  of  the 
lympathic  glands,  are  hard  and  renitent,  experi- 
ence proves  that  the  effects  of  iodine  are  much 
more  prompt,  when  the  frictions  are  preceded  by 
the  application  of  leeches,  and  a  low  regimen. 
Notwithstanding  these  precautions,  however,  the 
tumor  sometimes  continues  stationarj-."    In  such 
a  case,  Dr.  Coster  put  the  tumor  twice  a  da}-,  for 
ten  or  twelve  minutes,  under  the  influence  of  the 
positive  pole  of  the  voltaic  pile,  taking  care  to 
change  sides  each  time  of  using  it:  so  that,  in  the 
morning,  he  made  use  of  friction  with  iodine  on 
the  right  side,  and  the  action  of  the  pile  on  the 
left  ;  and,  in  the  evening,  applied  the  friction  to 
the  left  side,  and  the  galvanism  to  the  right.  In 
twenty  days,  not  the  least  trace  of  the  broiichocele 
was  left.     It  is  stated,  that,  in  this  instance,  the 
voltaic  pile,  unassisted  with  the  frictions  of  iodine 
was  as  ineffectnal  as  the  friction  by  itself  had 
been.    I{y  the  internal  and  external  use  of  iodine, 
I  once  dispersed  a  bronchoccle,  which  had  formed' 
in  the  neck  of  a  young  ludy,  aged  about  12 
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The  disease  began  to  diminisli  in  less  than  a  wei-k 
from  the  commencement  of  the  treatment,  and  in 
six  weeks  the  cure  was  complete.    Since  this  I 
have  treated  several  other  cases  with  an  equa'lly 
favourable  result.    An  interesting  case,  in  which 
a  similar  plan  was  attended  with  success,  is 
recorded  by  Dr.  Roots.    (See  Mod.-Chir.  Trans. 
vol.  xii.  p.  310.)     Another  instance  of  its  de- 
cided efficacy  is  reported  by   Dr.   Barlow,  of 
Bath  (see  Edin.  Med.  Journ.  No.  79.  p.  ,337.)  ; 
but,  whoever  wishes  to  have  a  large  and  convinc- 
ing body  of  evidence  on  this  point,  should  consult 
the  cases  and  observations  published  by  Dr.  Man- 
son,  of  Nottingham,  where  bronchocele  is  said  to 
be  endemic.    He  gives  the  results  of  one  hundred 
and  twenty  cases  of  bronchocele  in  which  he 
administered  iodine.    Fifteen  were  in  males,  and 
one  hundred  and  five  in  females.    When  the 
disease  was  complicated  with  diseased  lymphatic 
glands,  the  thyroid  gland  first  yielded,  and  then 
the  others.    In  the  fourth  case,  a  scrofulous  swell- 
ing of  the  foot  yielded  during  the  use  of  iodine. 
Of  the  hundred  and   twenty  cases  referred  to, 
eighty-8e9en  were  cured,  ten  much  relieved,  and 
only  two  or  three  discharged  without  relief.  (See 
Manson  or  Medical  Research  on  the  Effects  of 
Mine  in  Bronchocele,  Paralysis,  Chorea,  Scrofula, 
Fistula  Lacrpnalis,  Deafness,  Dysplutyia,  White 
^«-elhnffs,  and  Distortions   of  tlie  Spine,  Lond. 
1  o2o.) 

In  South  America  a  remedy  for  bronchocele, 
called  aceyte  de  sal,  was  found,  by  M.  Roulin,  to 
contain  a  proportion  of  iodine.  (See  Magendie, 
Journ.  de  Physiologic,  t.  v.  p.  273  )  The  same 
gentleman  has  also  proposed  the  trial  of  chlorine 
or  the  free  hydrochloric  acid. 

Notwithstanding  the  numerous  cures  of  bron- 
chocele accomplished  by  means  of  iodine,  the 
plan  fails  m  many  instances.  As  Dupuytren  ob- 
serves, the  disease  depends  on  different  causes. 
Sometimes  it  is  a  simple  hypertrophy  ;  sometimes 
a  scirrhous  degeneration  ;  and,  on  other  occasions. 
It  IS  composed  of  cysts,  filled  with  matter  of  dif- 
tereiit  kinds.  Iodine  cannot  answer  equally  for  so 
many  afl^ections  of  diverse  character.  (Clininue 
t.  IV  p,  467.)  According  to  Dr.  Sacclii, 
iodine  is  chiefly  useful  in  the  hypertrophic  and 
scrofulous  forms;  less  so  in  the  lymphatic;  and  per- 
fectly ineffectual  against  small  isolated  hard  goitres 
1  lie  best  mode  of  using  iodine  seems,  to  Dr.  Sac- 
chi,  to  be  friction,  with  an  ointment  of  hydriodate 
of  potass,  continued  from  one  to  several  months 

Petit,  Heister,  and  Schmucker  make  mention 
of  inveterate  bronchoceles,  which  gradually  sub- 
sided, in  consequence  of  suppuration.  Volni 
states,  that  such  ulcerations  are  not  unfreqnent 
He  has  published  two  facts  of  this  kind,  which 
occurred  after  a  nervous  fever  ;  and  he  records  a 
third  case,  where  the  swelling  inflamed  in  conse- 
quence of  a  blow,  suppurated,  and  sloughed,  so  as 
entirely  to  disappear.  (See  Le^eiul  Nouveu" 
Doj^trine  Chir  U  iv.  p.  128).  A  similar  fact  i 
b!T  p        J^'PP-    ^Sichold,  Samml.  Chiv.  Beob. 

The  disease,  in  its  inveterate  form,  has  also  been 
sometimes  removed  by  the  application  of  caustic  • 
(Mesny  in  Journ.  de  Medecine,  t.  xxiv  p  75  ! 
hmwus,  Cas.  p.  230.);  the  establishment  ofissues 

into  the  swelling,  or  the  introduction  of  n  seton 
through  It.   i^Fodcri,  Essai  sur  Ic  Goitre  ct  Ic  Cri 
•i2 
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iinage,  p.  75  ;  Klein,  in  v.  Siehold  Samnilung 
Chir.  Beubacht,h.  ii.  p.  11.;  Flajani,  Culleziono 
d'  Osservaxioiii  di  Chirurgia,  t.  iii.  p.  203.) 

Bronchoceles  have  sometimes  been  removed  by 
the  peirt  having  been  accidentally  or  purposely 
burnt  to  a  considerable  depth.  {Moiie,  in  Blegny, 
Zudiac.  mm.  2.  Fehi:  Obs.  11.;  Severimis  de  Effi- 
caci   Mcdicina,  p.  220.)    The  disappearance  of 
bronchoceles  has  also  been  known  to  follow  a 
wound.  {Schnidmiiller  iiber  die  Ausfuhrimgsgange 
der    SchilJdruse,  p.    37,  Landshul,  1805.)  A. 
Burns  sometimes  employed  blisters,  and  found 
them  useful.  (^Surgical  Anatomjj  of  the  Head  and 
iVec/c,  p.  204.)    With  respect  to  caustic  which  is 
spoken  of  by  Celsus  (lib.  7.  cap.  13.),  Flajani 
states  that  its  operation  is  tedious  and  painful,  and 
attended  with  danger  ;  and  what  he  says  about  the 
practice  of  an  incision  is  not  more  encouraging. 
When  the  disease  contains  a  cyst,  he  prefers 
making  an  opening  with  a  trocar,  though  he  con- 
fesses that  this  plan  is  apt  to  be  followed  by  a  re- 
lapse, when  the  cyst  is  very  thick  and  hard  ;  in 
which  circumstance  it  will  be  necessary  to  have 
recourse  either  to  an  incision,  or  the  seton,  for  the 
purpose  of  exciting  suppuration.    Should  the  dis- 
ease, however,  be  merely  composed  of  one  cyst  of 
moderate  size,  Flajani  recommends  its  entire  re- 
moval.   "  Of  ail  these  methods  (says  he),  pro- 
posed for  the  extirpation  of  bronchoceles,  the  seton 
is  the  least  dangerous,  and  by  means  of  it  a  radical 
cure  may  be  generally  effected  without  any  severe 
symptoms,  as  I  have  found  by  experience  in  many 
cases.  On  the  contrary,  I  have  been  an  eye-witness 
of  the  fatal  consequences  induced  by  the  other 
plans.    1  was  called  to  assist  a  gentleman,  about 
forty  years  of  age,  brought  to  death's  door  by  a 
bleeding,  which  arose  from   the  application  of 
caustic  to  the  fore  part  of  the  neck.  As  tourniquets, 
bandages,   &c.   proved  quite  ineffectual,  it  was 
indispensable  to  make  pressure  on  the  part  with 
the  finger  of  an  assistant,  for  twenty-four  hours, 
ere  the  heemorrhage  could  be  stopped  ;  a  copious 
suppuration  ensued  ;  and  it  was  three  months 
before  the  parts  were  healed.    I  was  likewise 
present  (says  he)  at  the  opening  of  a  similar, 
but  larger  swelling  in  the  same  situation,  the  dis- 
ease having  afflicted  an  elderly  respectable  patient 
for  several  years.    The  incision  caused  the  evacu- 
ation of  a  small  quantity  of  serum,  contained  in 
the  cellular  membrane,  but  the  following  day  the 
tumor  inflamed,  the  difficulty  of  respiration  in- 
creased, and  for  some  days  the  patient  was  in 
great  danger.    At  length,  suppuration  was  esta- 
blished, followed  by  a  destruction  of  a  great  deal 
of  the  cellular  membrane,  and  several  sinuses, 
and,  in  five  months,  the  patient  lost  his  life. 
(Flajani,  Ccllezione  d'  Osserv.  t.  iii.  p.  283.  Bvo. 
Roma,  1802.) 

The  first  proposer  of  the  employment  of  setons 
for  the  cure  of  diseases  of  the  thyroid  ghind,  is 
perhaps  not  exactly  known  ;  but  it  is  certain,  that 
the  method  has  been  known,  and  occasionally 
jiractised,  ever  since  the  middle  of  the  last  century. 
"  Dr.  Monro,  senior  (as  a  well-informed  writer 
has  observed),  mentions  in  his  lectures,  that  he  has 
seen  a  dropsy  in  the  centre  of  the  gland,  compli- 
cated with  bronchocele,  cured  by  a  seton,  although 
the  glandular  swelling  still  continued."  (yf.  Burns 
on  the  Surgical  Anatomy  of  the  Head  and  Nerk, 
p.  1!)1.)  This  statement  is  given  on  the  authority 
of  some  MS.  notes  taken  by  Dr.  Drown  from  Dr. 
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Monro's  lectures.  According  to  Girard,  many 
cases  in  his  time  had  been  communicated  to  the 
Royal  Academy  of  Surgery,  at  Paris,  in  which 
the  disease  was  got  rid  of  either  by  means  of 
a  seton,  drawn  through  the  swelling,  or  the  appli- 
cation of  an  issue.  {Lupiologic,  &c.  Bvo.  Paris, 
1775.  (The  occasional  success  of  setons  was  also 
adverted  to  by  Richter,  in  the  year  1788.  {Bib- 
/io//iefc,  b.  ix.  p.  478.)  And  the  plan  is  spoken  of 
in  another,work,  published  in  1790,  as  being  eli- 
gible, where  the  disease  is  conjoined  with  a  cyst. 
(Encyclopedic-  Milhod.  Parlie  Chir.  t.  i.  p.  231.) 
The  practice  was  particularly  noticed  by  Foddre, 
in  his  valuable  treatise  on  bronchocele  ;  and  Ali- 
bert  mentions  the  seton  as  being  used  at  the  Hos- 
pital St.  Louis.  {Nosol.  Nat.  t.  i.  p.  466.  fol.  Paris, 
1817.) 

In  November,  1817,  Dr.  Quadri,  of  Naples, 
tried  this  practice,  which  he  erroneously  supposed 
to  be  quite  new.    "  By  means  of  a  trocar-pointed 
needle,  six  and  a  half  inches  long,  I  passed  (says 
he)  a  seton  from  above  downwards  through  the 
gland,  at  the  depth  of  about  four  lines  from  its 
surface.     Suppuration  took  place  in  forty-eight 
hours.    On  the  18ih  of  November,  the  seton  es- 
caped, when  the  matter  was  squeezed  out,  and  the 
irritation,  occasioned   by  replacing   it,  produced 
an  abscess  on  the  right  side  of  the  neck,  which 
was  opened  on  the  23d,  when  it  was  found  that 
the  suppuration  had  affected  the  destruction  of 
nearly  the  whole  gland."    The  woman,  who  was 
thirty-six  years  of  age,  was  seen  by  Dr.  Somerville, 
in  April,  1818,  with  the  circumference  of  her 
neck  lessened,  from  sixteen  to  thirteen  inches 
French  measure.    In  another  case,  referred  to, 
a  seton  was  passed  through  each  side  of  the  thy- 
roid gland,  and  the  result  was  the  removal  of  the 
tumor  on  the  side  where  the  seton  had  been  main- 
tained long  enough;  but,  on  the  opposite  side,  the 
seton  being  withdrawn  too  early,  the  matter  col- 
lected in  the  sac,  and  at  the  end  of  four  months, 
a  sinus  and  discharge  still  continued,  the  patient 
refusing  to  have  a    counter    opening  practised. 
When  the  seton  does  not  prove  stimulating  enough. 
Dr.  Quadri  sometimes  enlarges  it,  or  attaches  to  it 
escharotic,  or  irritating  substances.    He  also  fre- 
quently uses  two  setons.    In  one  example,  in  en- 
deavouring to  perforate  the  gland  rather  deeply. 
Dr.  Quadri  appears  to  have  injured  the  larger 
branches  of  the  thyroid  arteries,  as  more  than  an 
ounce  of  blood  was  discharged,  and  the  tumor 
swelled,  as  if  injected  with  blood.    The  bleeding, 
however,  ceased  spontaneously.    He  states,  that 
the  seton  has  been  passed  through  the  tumor  not 
less  than  sixteen  times,  the  direction  being  varied 
in  every  instance,  without  untoward  accident ; 
and  he  is  confident,  that,  unless  the  needle  bo 
pushed  deep  enough  almost  to  touch  the  thyroid 
cartilage,  the  trunks  of  the  thyroid  arteries  will 
not  be  exposed  to  injury,  while  the  branches,  in 
the  track  of  the  needle,  will  not  cause  any  danger. 
He  insists  also  upon  the  propriety  of  retaining  the 
seton  in  the  tumor  a  considerable  time;  and  ob- 
serves, that  it  remains  to  be  ascertained  whether 
this  practice  will  answer  in  every  description  of 
bronchocele.    For  these  and  several  other  cases 
and  particulars,  the  profession  is  indebted  to  Dr. 
Somerville.    (See  Med.  Chir.  Trans,  vol.  x.  p.  16, 

^"^ilr.  Cunning  applied  a  seton  in  a  case  of  bion- 
chncele  in  St.  Geoi-ge's  Hospital ;  but,  in  this  in- 
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stance,  the  irritation  broiin;ht  on  sloughing,  and 
the  patient  nCter  ii  time  died.    The  particulars  of 
this  case,  and  of  three  successful  examples  of 
the  practice    in  England,  iiave    been  recorded 
One  of  the  successful  cases  was  treated  by  Mr 
James,  of  Exeter,  another  by  Mr.  A.  Hutchinson, 
who  has  taken  the  trouble  to  collect  the  history 
of  them,  and  the  third,  by  Dr.  A.  T.  Thomson. 
(See  Mc<(.  Chir.  Trans,  vol.  xi.  p.  235.)  Percy 
and  Dupuytren  also  employed  setons  in  bron 
chncele  with    success.    The"  plan,   however,  is 
sometimes  inefficient,  as  is  proved  by  two  cases 
under  Dr.  Kennedy,  of  Glasgow.    (See  London 
AfeJical  Repository,  No.  .99.  Feb.  11)22.)  The 
exact  nature  of  cases  relieved  by  this  practice, 
and  their  difference  from  other  examples,  which 
are  benefited  by  treatment  of  a  different  kind, 
sire  still  desiderata  in  surgery. 

When  a  seton  was  pnssed  through  the  thyroid 
gliind,  Dupuytren  always  noticed  a  copious  dis- 
charge of  venous  blood;  but,  he  found  it  soon  stop, 
on  desiring  the  patient  to  make  full  inspirations, 
and  applying  cold  water,  and  moderate  pressure. 
(See  Cliniqm  Chir.  t.  iv.  p.  4/0.)  Dupuytren 
would  not  have  the  seton  looked  upon  as  capalile 
of  curing  every  broncliocele.  Of  course,  it  will 
produce  no  favourable  change  in  the  scirrhous  de- 
generation of  the  thyroid  gland  ;  but,  in  cases  of 
hypertrophy,  cysts,  and  hydatids,  where  iodine  and 
other  specifics  frequently  fail,  the  disease  will  be 
more  likely  to  yield  to  the  seton.    (lb.  p.  471.) 

Ligattire  of  Thyroid  Arteries. — When  broncho- 
celes  by  their  pressure  dangerously  obstruct  respi- 
ration, deglutition,  and  the  return  of  blood  from 
the  head;  and  when  the  disease  resists  the  efficacy 
of  iodine,  a  seton,  blisters,  and  every  other  plan 
of  treatment  found  deserving  of  trial,  the  operation 
of  exposing  and  tying  one  or  both  of  the  upper 
thyroid  arteries  has  been  practised. 

When  the  quantity  of  blood  flowing  into  a  tu- 
mor is  suddenly,  and  greatly,  lessened,  the  size 
of  the  swelling  commonly  soon  under;^oes  a  con- 
siderable diminution.  The  experiment  was  once 
made  by  Sir  W.  Rlizard  :  he  tied  the  arteries  of 
an  enlarged  thyroid  gland,  and  in  a  week  the 
tumor  was  reduced  one-third  in  its  size.  The 
ligatures  then  sloughed  off,  repeated  bleeding 
took  place  from  the  arteries,  and,  by  the  extension 
of  hospital  gangrene,  the  carotid  itself  was  ex- 
posed. The  patient  died;  yet,  as  Mr.  A.  Burns 
observes,  this  does  not  militate  againsta  repetition 
of  the  experiment;  as  the  same  thing  might  have 
liappent'd  from  merely  opening  a  vein,  and,  in 
the  confined  air  of  an  hospit.-il,  has  actually  hap- 
pened. {Hurfficat  Analoiny  of  Ike  Head  and  Neck, 
p.  202.) 

In  fact,  the  rationality  of  the  experiment  pre- 
v('nt''d  surgeons  from  being  intimidated  by  the 
failure  in  question,  and  other  gentlemen  were  soon 
found  who  had  judgment  enough  to  make  further 
trials  of  the  practice.  In  a  young  man,  twenty- 
fiiiir  years  of  age,  whose  breathing  was  much  im- 
peded by  a  broncliocele,  and  whose  upper  thyroid 
;n  teries  were  very  large,  and  affected  with  strong 
pulsations,  Walther  of  J,andshut  tied  the  left  of 
Uieae  vessels,  the  left  side  of  the  gland  being  the 
largest.  The  operation  wiia  done  on  the  3rd  of 
June,  1814.  An  incision,  iin  inch  and  a  half  in 
length,  was  made  in  the  direction  of  the  inner 
edge  of  the  sterno-cloido  nmstoid  muscle,  where 
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the  throbbing  of  the  artery  was  quite  distinct. 
Uy  a  second  stroke  of  the  knife,  the  platysma- 
myoides  was  divided  in  the  same  direction,  and  to 
an  equal  extent.    The  vessel  was  then  exposed  by 
a  cautious  dissection,  and  separated  from  the  sur- 
rounding parts,  and  one  arterial  branch,  which  was 
divided,  was  immediately  secured.    A  ligature, 
composed  of  three  silk  threads,  was  then  conveyed 
with  an  aneurism-needle  under  the  left  thyroid 
artery,  and  tied  with  two  simple  knots.  The 
wound  was  then  closed  with  adhesive  plaster,  and 
the  ends  of  the  ligatures  brought  out  at  the  angles. 
The  ligature  on  the  large  artery  came  away  on  the 
twelfth  day;  and,  without  any  febrile  symptoms 
or  other  bad  consequences,  the  wound  was  perfectly 
healed  on  the  23rd  day.    As  early  as  the  third 
day  after  the  application  of  the  ligature,  the  left 
part  of  the  tumor  began  to  bo  less  tense,  and  the 
throbbing  feel  in  it  soon  ceased.     By  degrees, 
it  dwindled    away,  becoming,  as   it  lessened, 
harder,  and,  as  it  were,  cartilaginous.    In  a  fort- 
night, the  left  half  of  the  swelling  was  one-third 
smaller  than  before  the  operation;  and,  at  length, 
only  one-third  of  it  remained,  while  the  right  side 
also  was  somewhat  smaller.    On  the  17th  of  June 
Walther  took  up  the  right  superior  thyroideal 
artery,  which  was  more  difficult  to  get  at,  as  it  lay 
more  deeply,  and  was  much  concealed  under  the 
enlarged  gland,  which  had  pushed  it  out  of  its 
natural  situation.    The  operation  lasted  three- 
quarters  of  an  hour;  and  several  large  and  small 
arteries  which  were  cut  were  tied.    With  respect 
to  the  thyroid  artery  itself,  it  could  not  be  tied 
without  including  a  part  of  the  gland  in  the  liga- 
ture.   No  unfavourable  symptoms  followed  this 
second  operation;  the  ligatures  were  detached  in 
good  time,  and  the  wound  healed  up  very  well. 
The  right  portion -of  the  bronchocele  also  now 
diminished:  but,  though  it  was  originally  smaller 
than  the  left,  it  did  not  dwindle  away  so  com- 
pletely as  the  latter.    The  remains  of  the  tumor, 
however,  two  years  afterwards,  produced  no  incon- 
venience, and  respiration  was  quite  easy.  (See 
Neue  Ileilart  der  Kropfes,  Sfc.  von  Ph.  Fr.  von 
Walther,  p.  26,  &c.  8vo.  Sulzbach,  1817.)  On 
the  28th  of  December,  1818,  Mr.  H.  Coates,  of 
Salisbury,  took  up  the  superior  thyroideal  artery 
for  the  cure  of  a  bronchocele,  which,  in  a  youn.r 
woman,  aged  seventeen,  made  pressure  on  the 
trachea  and  oesophagus,  attended  with  a  great  noise 
in  breathing.    The  superior  thyroideal  arteries 
were  in  this  instance  largo,  and  pulsated  strongly 
Mr.  Coates  cut  down  upon  the  left  of  these  ves- 
sels, and  pnssed  under  it  a  small  round  lioature 
which  was  drawn  moderately  tight,  and  tied.  The 
next  day  there  was  headache,  and  some  swelling  of 
the  neck  and  .side  of  the   head,  with  increased 
difficulty  of  swallowing,  and  febrile  symptoms. 
These  complaints,  however,  were  relieved  "by  bleed- 
ing and  antimonial  medicines.    The  ligature  came 
away  on  the  9th  day;  and,  on  the  Mth,tlie  wound 
was  completely  healed.  On  the  14th  of  February 
the  breathing  being  much  improved,  and  the  tu'. 
mor  reduced  nearly  to  one-half  of  its  former  size 
the  patient  was  well  enough  to  bo  discharged  from 
the  infirmary.    (See  Med.  Chir.  Trans,  vol.  x.  p. 
312.)    The  late  Mr.  Rose  once  nientionud  to  nie 
a  case,  in  which  a  similar  operation,  dune  by  Sir 
Henji  imin  Brodie,  did  not  produce  any  material 
diminutiim  of  the  tumor. 

Two  successful  caees^o^  ligature  of  the  superior 
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thyroid  nrtcry  are  recorded  by  Chelius.  (See 
J.  G.  Crosse  in  Provincial  Med.-Chir.  Trans.) 


Extirpation  of  tU  Thyroid  Gland.— The  dis- 
easei  thyroid  gliind  has  been  successfully  extir- 
pated; but  the  operation  is  one  of  so  much  danger 
tliat  it  ought  never  to  be  attempted,  except  under 
the  most  pressing  circumstances.  The  many  large 
arteries  naturally  distributed  to  the  gland  itself; 
their  still  greater  size  in  bronchocele,  and  the 
■vicinity  of  the  carotid  arteries  and  important 
nerves,  render  the  undertaking  a  thing  of  no 
common  difficulty.  But  that  it  is  not  imprac- 
ticable is  proved  by  the  following  example  : — 

On  the  20th  of  March,  1791,  a  woman  pre- 
sented herself  for  admission  at  the  Hotel  Dieu,  with 
a  tumor  of  the  right  portion  of  the  thyroid  gland. 
The  swelling  was  two  inches  in  diameter,  round, 
hard,  and  attached  to  the  right  and  middle  part  of 
the  trachea,  and  it  pushed  outwards  the  sierno- 
niastoideus  muscle.  Independently  of  its  being 
sensibly  raised  by  each  pulsation  of  the  arteries, 
it  followed  the  motions  of  deglutition,  and  in  a 
slight  degree  impeded  the  passage  of  solid  ali- 
ment. Desault  made  an  incision  through  the 
middle  of  the  tumor,  beginning  one  inch  above, 
and  finishing  one  inch  below  the  swelling.  By 
the  first  stroke  he  cut  down  as  far  as  the  gland, 
dividing  the  integuments,  the  platysuia  myoides, 
and  some  fibres  of  the  sterno-hyoid  and  sterno- 
thyroid muscles.  An  assistant,  with  the  view  of 
fixing  the  tumor,  drew  it  towards  the  inner  edge 
of  the  wound,  whilst  the  operator  detached  it  from 
the  sterno  mastoid  muscle.  In  dissecting  the  cel- 
lular substance,  two  small  arteries  were  divided, 
which  were  secured  with  ligatures.  The  outer 
portion  of  the  tumor  being  thus  disengaged,  the 
inner  was  detached  in  the  same  way.  The  tumor 
was  then  drawn  outwards  by  means  of  a  hook, 
that  it  might  be  separated  with  more  ease  from  the 
trachea.  In  the  course  of  this  dissection,  the 
branches  of  the  thyroid  arteries  were  successively 
tied,  as  fast  as  they  were  divided.  The  assistant 
who  held  the  hook  pulled  the  gland  from  witliin 
and  forwards,  whilst  the  surgeon  finished  the  dis- 
section outvvards  and  from  above  downwards. 
This  part  of  the  operation  was  the  most  difficult  : 
It  was  necessary  continually  to  wipe  away  the 
blood  with  a  sponge,  which  necessarily  prevented 
the  parts  from  being  easily  distinguished.  By 
cautious  dissection,  the  superior  and  inferior  thyroid 
arteries  were  laid  bare,  and  afterwards  tied  with 
the  aid  of  a  blunt  crooked  needle.  They  were  then 
transversely  divided,  and  the  remaining  part  of 
tho  tumor  detached  from  the  trachea,  to  which  it 
strongly  adhered.  The  wound  resulting  from  this 
operation  was  nearly  three  inches  in  depth  ;  out- 
wardly bounded  by  the  sterno-mastoideus  muscle, 
inwardly  by  the  trachea  and  oesophagus  ;  and 
posteriorly  by  the  carotid  artery  and  par  vagum, 
which  were  exposed  at  the  bottom  of  tlie  wound. 
The  extirpated  tumor  was  five  inches  in  circum- 
ference, and  on  examination  was  found  to  differ  in 
no  particular  from  scirrhous  glands,  except  that  in 
the  centre  tiiere  was  a  cartilaginous  nucleus.  The 
patient  got  well  and  left  the  hospital  on  the  thirty- 
fourth  day  after  the  operation.  (Sue  DesauWs 
Parisian  Chir.  Journ.  vol.  ii.  p.  292,  296.) 

The  extirpation  of  the  thyroid  gland  is  an  ope- 
ration so  extremely  difficult  and  dangerous,  that 
whether  it  ou)jht  to  bu  recof  nised  as  a  justifiable 


operation  is  a  question  on  which  well-founded 
doubts  may  be  entertained.  The  number  and  si^e 
of  the  arteries  divided,  the  proximity  of  the  trachea, 
oesophagus,  jugular  vein,  and  carotid,  near  which 
the  knife  must  necessarily  pass,  are  the  principal 
dangers,  which  have  deterred  the  majority  of 
practitioners  from  performing  the  operation.  The 
first  time  that  Gooch  undertook  it,  he  was  deterred 
from  finishing  it  by  the  hteraorrhage,  and  his  pa- 
tient died  on  the  eighth  day.  The  second  time  he 
succeeded  better,  but  was  incapable  of  securing 
the  vessels  ;  and  the  hajmorrhage,  which  would 
have  been  mortal,  was  only  stopped  by  the  pres- 
sure of  the  hands  of  assistants  for  the  space  of 
eight  days.  {Gooch's  Med.  and  Chir.  Obs.p.  130. 
PeWs  System  of  Surgery,  vol.  v.  p.  525.  Richter's 
Bild.  t.  ii.  p.  128.) 

Vogel  and  Theden  also  performed  the  operation 
with  success  ;  but  no  surgeon  who  has  attempted 
this  bold  operation  has  signalised  himself  so  much 
by  it  as  Dr.  Hedenus,  of  Dresden,  who  has  re- 
uioved  the  diseased  thyroid  gland  in  six  instances 
with  success.  His  reasons  for  resorting  so  often 
to  this  difficult  operation,  he  says,  are — 1st,  be- 
cause he  has  seen  a  patient  with  enlarged  thyroid 
gland,  for  which  the  seton  had  been  employed, 
seized  on  the  ninth  day  with  violent  tetanus,  which 
proved  fatal  in  seventeen  hours  ;  2dly,  because  he 
considers  setons  and  other  similar  means  unlikely 
to  do  good,  as  he  has  almost  always  found  por- 
tions of  cartilage  or  bone  within  the  diseased 
part.  In  one  of  his  cases,  the  gland  was  as  large 
as  a  skittle-ball  ;  it  covered  the  whole  of  the 
front  of  the  neck,  reaching  from  the  os  hyoides  to 
the  upper  part  of  the  sternum,  and  pushing  back 
on  each  side  the  slerno-cleido-mastoideus  and  ad- 
jacent parts.  The  circiiniference  of  its  base  was 
fourteen  inches,  and  its  transverse  diameter  seven. 
It  had  a  firm,  tense,  heavy  feel.  The  skin  was 
full  of  enlarged  veins  ;  and  the  tumor  com- 
municated to  the  hand  a  throbbing  motion,  which 
might  have  been  taken  fur  that  of  an  aneurismal 
swelling. 

The  patient  was  laid  on  a  mattress.  Dr.  Hede- 
nus then  divided  the  skin  in  a  longitudinal  di- 
rection, from  the  hyoid  bune  to  the  top  of  the 
sternum,  and  dissected  and  turned  back  the  skin 
and  platysuia  myoides,  on  each  side,  to  the  extent 
of  two  inches.  The  sterno-hyoid  and  sterno- 
thyroid muscles  were  then  seen  firmly  adherent  to 
the  whole  tumor.  An  attempt  was  made  to  se- 
parate them  from  the  swelling  ;  but,  scarcely  had 
the  dissection  extended  a  quarter  of  an  inch,  when 
a  copious  stream  of  blood  proceeded  from  nume- 
rous small  arteries,  which  could  neither  be  tied, 
on  account  of  their  minuteness,  nor  stopped  with 
styptics.  Hedenus,  therefore,  determined  imme- 
diately to  cut  through  the  above-named  muscles 
at  their  points  of  attachment,  above  and  below, 
and  to  remove  the  intervening  portions  with  the 
tumor. 

Respecting  this  part  of  the  operation,  it  merits 
particular  notice,  that,  after  the  cure,  the  motions 
of  the  hyoid  bone  and  larynx,  and  the  functions 
of  respiration,  speech,  and  deglutition,  all  re- 
mained unimpaired  ;  which  was  also  the  case  in 
four  other  instances,  in  whicii  Hedenus  remove  I 
portions  of  the  sterno-hyoidei  and  sterno  thyroidci 
muscles. 

Hedenus  next  separated  the  swelling,  above 
and  below,  from  the  stcrno-deido-uiastoid  and 
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oino-liyoid  muscles,  and  also  from  the  jugular 
vein  and  carotid  arteries,  to  which  it  was  closely 
adherent,  until  he  had  freed  it  as  far  as  the  point, 
where  the  thyroid  arteries  originate.     He  then 
tied  the  superior  and  inferior  thyroideal  arteries, 
close  to  the  tumor,  and,  on  account  of  the  free 
anastomoses,  applied  to  each  vessel  two  ligatures 
and  divided  it  in  the  interspace.  The  more  deeply 
the  dissection  now  reached,  the  more  hazardous 
did  the  operation  appear,  as,  at  every  cut  of  four 
or  five  lines,  he  was  obliged  to  tie  two  or  three 
arteries,  which  was  done  with  great  difficulty. 
Atter  most  cautiously  dissecting  to  the  base  of  the 
tumor,  which  was  firmly  attached  to  the  thyroid 
cartilage,  and  the  three  upper  rings  of  the  trachea, 
he  met  with  so  many  arteries,  for  the  most  part  as 
large  as  the  radial,  or  digital,  that,  in  order  to 
prevent  further  loss  of  blood,  he  decided  to  tie  the 
base  of  the  swelling,  and  then  cut  away  the  tumor 
above  the  ligature.    For  this  purpose,  he  used  a 
blunt-pointed  aneurismal  needle,  armed  with  two 
four-threaded  ligatures.    This  was  passed  throu.'h 
the  middle  of  the  base,  while  the  tumor  was  pulled 
upwards  ;  and  one  ligature  was  then  firmly  tied 
over  the  lower,  and  the  other  over  the  upper  half 
of  the  base.    For  the  sake  of  being  still  more  sure 
ot  commanding  the  haemorrhage,  Hedenus  also  ap- 
plied a  third  ligature  all  round  the  swelling,  and 
he  then  extirpated  the  diseased  gland,  without  any 
bleeding  from  the  part  included  in  the  ligatures 
Ihese  were  now  fastened  at  the  sides  of  the 
wound  with  adhesive  plaister.    The  whole  surface 
of  the  wound  was  sprinkled  with  powdered  gum 
arable,  over  which  was  laid  agaric,  wet  with  The- 
den  s  vulnerary  lotion.    These  applications  having 
been  covered  with  charpie,  the  lips  of  the  wound 
were  drawn   towards  each  other  with  adhesive 
plaister,  which  was  also  covered  with  compresses, 
wet  with  vinegar,  and  renewed  every  six  or  eieht 
minutes.  ° 

The  patient  suffered  a  great  deal  of  indisposition, 
which  at  first  chiefly  consisted  of  difficult  deglu- 
tition, severe  pain  all  over  the  riKht  side  of  the 
head,  imperfect  use  of  the  arm,  frequent  couo-h, 
and  hoarseness.    In  the  afternoon,  blood  began" to' 
flow  through  the  bandage,  and,  as  the  bleedino- 
had  not  abated,  after  an  hour's  pressure  with  the 
hand,  the  dressings  were  removed,  and  the  blood 
found  to  proceed  not  from  any  particular  artery, 
but  from  all  the  wounded  surface.    The  wound' 
was  again  springled  with  gnm  arabic,  which  was 
covered  with  sponge  and  a  bandage  :  two  surgeons 
were  also  directed  to  keep  up  pressure  with  their 
hands.    The  day  after  the  operation,  the  febrile 
symptoms  ran  high,  but  in  two  days  subsided 
again.    On  the  eighth  day,  all  the  ligatures  came 
away,  even  that  which  had  encircled  the  tumor, 
and  a  large  quantity  of  fetid  matter  was  discharged! 
Soon  afterwards  a  considerable  bleeding  arose! 
wliich  however  was  stopped  with  sponge  and  alum' 
powder.    On  the  sixteenth  day,  another  serious 
h<emorrhage  was  occasioned  by  a  convulsive  cough 
i  and  life  was  endangered  by  the  loss  of  not  less 
1  than  two  pounds  of  blood.    The  bleeding,  which 

<  came  from  the  upper  angle  of  the  wound,  was 
1  stopped  by  means  of  a  piece  of  sponge,  dipped  in 
I  rectified  spirit,  and  covering  the  wound  and  in- 

<  deed  the  whole  neck  with  compresses,  wet  with 
^  vinegar,  pressure  being  also  kept  up  on  the  sponifc 

with  the  hand.  The  dangerous  state  of  the  jm- 
•  t  ent  may  be  conceived,  when  it  is  known  thai 
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there  was  now  a  deadly  paleness  of  his  whole 
body,  languid  eyes,  dimness  of  vision,  loss  of  hear- 
ing and  speech,  and  extreme  prostration  of  the 
vital  powers.  With  the  aid  of  judicious  treatment, 
however,  he  rallied,  and  in  the  end  left  the  hos- 
pital quite  cured. 

In  another  case  operated  upon  by  Hedenus,  the 
difiiiulties  were  even  greater,  owing  to  the  exten- 
sion of  a  portion  of  the  right  lobe  of  the  thyroid 
gland,  as  far  back  as  the  transverse  processes  of 
the  cervical  vertebra  ;  but  after  the  third  day  from 
the  operation,  the  progress  to  recovery  was  not  in- 
terrupted by  any  bleedings.  (See  Cfrae/e's  Jnurn. 
b.  II.  p.  237,  S[c.  or  the  Quarter/)/  Journ.  of  Foreign 
Med.  No.  xix.)  J  y 

There  can  be  no  doubt  that  the  method 
adopted  by  Hedenus  was  well  calculated  to  ob- 
viate the  great  source  of  immediate  danger,  viz. 
the  bleeding.  So  long  as  it  was  practicable,  he 
took  up  every  vessel,  which  he  exposed  or  divided; 
and  when  this  plan  could  not  be  continued,  he 
tied  the  base  of  the  tumor,  ere  he  detached  the 
enlarged  gland  from  the  larynx.  This  tying  of  the 
base  of  the  swelling,  though  sometimes  practised 
on  other  occasions,  as  in  the  removal  of  diseased 
axillary  glands,  constitutes  the  chief  peculiarity  of 
Hedenus's  method. 

Mr.  Listen  has  more  than  once  removed  enlarged 
portions  of  the  thyroid  body,  which  had  caused^se- 
rious  inconvenience,  and  with  safety,  by  combining 
mcision  and  ligature.  The  coverings  of  the  ti° 
mor  are  divided  and  turned  back,  the  dissection 
18  continued  towards  the  base  of  the  mass,  as  far 
as  It  can  be  done  with  safety  ;  strong  needles, 
tixed  in  handles,  are  passed  underneath  it  from 
above  downwards,  and  from  the  side,  crossing  the 
o-«\  ''t^  /^'■ac<^•ca^  Surgery, 

p.  It  t).j  By  means  of  these,  the  tumour  is  stran- 
gulated. I  saw  one  case  in  University  College 
Hospital,  where  Mn  Listen  thus  extirpated  a  con- 
siderable portion  of  a  large  bronchocele  from  a 
young  woman's  neck. 

A  case  has  been  published,  in  which  Klein  at- 
tempted the  removal  of  an  enlarged  thyroid  gland  • 
the  patient,  a  boy,  eleven  years  of  age,  died  on  the 
operating  table.  (See  Jown.  der  Chir.  b  i 
p.  120.  8 vo.  Berlin,  1820  ;  or  the  Qaarlerh 
Journ.  of  Foreign  Medicine,  vol.  ii.  p.  380  )  The 
removal  of  the  thyroid  gland  was  attempted  by 
M.  Uoux:  after  an  operation,  which  lasted  above 
an  hour,  and  the  application  of  47  ligatures,  about 
one  hall  of  the  gland,  of  the  size  of  an  orange,  was 
'AT:'^^'-  P'"'«n'  surviving  56  hours.  The 
Hopital-Interne,  who  relates  this  case,  remarks 
that  we  may  place  this  amongst  the  operations' 
which  the  prudent  surgeon  will  scarcely  feel  him- 
selt  ju-stified  in  undertaking.  (See  J.  G.  Crosse, 
m  Frovwotal  Med.  Chir.  Trans,  vol,  v.) 


celc 


"'^       s:ood  account  of  Broncho- 

G««cA^,  Chirurgicnl  Works,  vol.  Ii.  „.  96.  ;  vol  n 
n  209  n?""  *  KV^""''  Chirurgical  Journal,  vol  Ti" 
r.ll-^'         ,  '  •  '^In^acarne,  Lettre  sur  I'litat  .l- 

Journal,  vol.  iv.  p.  279.  Odier's  Manuel  <Ip  M,"  l,.r,,  , 
Pratique,  8vo.  Gunjjve,  1811.    Vr.  Reem's  l'^l^^r  l 
Cret  nism  in  H.lin.  ,vie,l.  and  SuVrjTrnn  "^'^  ^ 
Irait^  clu  GoUic,  clUu  CrdiiiMBin,.^«.  F  U.'FodirJ, 
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8vo.  Paris,  tm.  8.  Richter's  AnfangsKriindo  dcr 
Wuiidnrziicykunst,  b.  iv.  kap.  13.  von.  Kropfe.  Sur- 
ificul  Anatomy,  of  the  Head  and  Neck,  by  A.  Burns, 
1).  191,  &c.  Larrcy,  M^moiresde  Cliiiursie  Militaiip, 
»oni.  i  p.  123  ;  t.  iii.  p.  199,  &c.  J.  F.  Ackermaiin, 
ueber  die  Kretinen,einebesondore  Menschcnabart  in 
den  Allien.  8vo.  Gotlia,  1790.  B.  .S.  Barton,  A 
Memoir  concerninff  ibe  Disease  of  Goitre,  as  it  pre- 
vails in  different  parts  of  North  America,  8vo.  Phi  a- 
delphia,  1800.  Memoria  PatolOKico-Practica  suUa 
Natura  di  Gozzo,  &c.  del  Dottor  Prospero  Postiglione, 
12mo.  Firenze,  1811.  Kartum.  Comment,  de  Vitio 
Scrofuloso,  t.  ii.  Giuseppe  Flajani,  CoWezione  d'Os- 
servazioni  e  Riflessioni  di  ChiruiKia,  t.  iii.  p.  2/0.  &c. 
8vo.  Roma,  1802.  Quadri,  in  Med.-Chir.  Trans,  vo'. 
.\.  p.  16.  Diet,  des  Sciences,  M^d.,  art.  Broncbocele. 
Ph.  Fr.  Walthcr,  Neue  Heilart  des  Kropfes  durch 
die  Unterbindung  der  obern  Schildrusen  Schlagadern 
nebst  der  Geschichte  eines  durch  die  Operation  ge- 
lieilten  Aneurismas  der  Carotis,  8vo.  Sulzbach,  1817. 
11.  Coaies,  in  Med.-Chir.  Trans,  vol.  x.  p.  312.  &c. 
Caiitieii  Tyroliensium,  Carynthiorum,  Styriorumque 
Struma;  Viennse,  1794.  Maas,  Diss,  de  Glandula 
Thyroidea  tarn  Sana  quam  Morbosa,  &c.  Wirceb. 
1810.  Hausleiitncr,  ueber  Erkenntniss,  &c.  des 
Kropfes,  in  Horn's  Archiv.  b.  xiii.  1813.  Muhlibach 
(lev  Kropf,  nach  seiner  Ursache,  Vehutung,  und 
Heilun"'.  Wien.  1822.  Hedenus,  Tractalus  de  Glan- 
dula Thyroidea,  &c.  Lips.  1822.  Lassus,  Pathologie 
Chirurp:.  t.  i.  p.  408,  &c.  Petit,  CEuvres  Posthumes, 
t.  i.  p.  255.  Haller,  Opuscula  Pathologica,  Obs.  v. 
p.  16.  /.  L.  Aiiberl,  Nosologic  Naturelle,  t.  i.p.464, 
&c.  fol.  Paris,  1817.  A.  C.  Hutcliinsitn,  Cases  of 
Bronchocele,  or  Goitre,  treated  by  Seton:  Med.- 
Chir.  Trans,  vol.  xi.  p.  235,  &c.  A.  de  Humboldt, 
Observations  sur  quelques  Ph^nomfenes  pen  connus 
qu'offre  le  G<  Itre  sous  les  Tropiques,  dans  les  Plains 
et  sur  les  Plateaux  des  Andes;  in  Journ.  de  Physio- 
logie  par  F.  Magendie,  t.  iv.  p.  109,  Svo.  Paris,  1824. 
Observations  on  the  remarkable  Effects  of  Iodine  in 
Bronchocele  and  Scrofula ;  being  a  translation  of 
three  memoirs  published  by  J.  R.  Coindet,  M.D. 
Lond.  1821.  J.  C.  Straub,  in  Naturwissenschaftlicher 
Anzeiger  der  Allgemeiner  Schweizerischer  Gesells- 
chaft,  &c.  herausgegeben  von  Fr.  Mcisiier,  4to. 
Bern.  Feb.  1820.  Brera,  Saggio  Clinico  sull'  Iodic, 
&c.  Padova,  1822.  W.  Gairdner,  M.D.,  Essay  on 
the  Effects  of  Iodine,  with  Practical  Observations  on 
its  use  in  Bronchocele,  Scrofula,  &c.  Lond.  1824.  H. 
S,  Roots,  in  Med.-Chir.  Trans,  vol.  xii.  p.  310.  Coster 
in  Archives  G^n^rales  de  Mddecine,  Juillet,  1823. 
J.  Kennedy,  in  London  Med. Depository  for  Feb.  1822. 
Dr.  A.  Manson,  Medical  Researches  on  the  Effects  of 
Iodine  in  Bronchocele,  &c.  Lond.  1825.  M.  Roulin, 
Note  sur  quelques  Faits  relatifs  a  I'Histoire  des 
Goitres  ;  in  Mageudie's  Journ.  de  Physiologic  Exp^r. 
t.  V.  p.  266.  J.  A.  W.  Hedenus,  AusroUung  der 
Scliildruse,  in  Journ.Jder  Chir.  vOn  C.  F.  Graefe  und 
Ph.  Vo7i  Walther,  b.  ii.  p.  237,  &c.  or  .lourn.  of 
Foreign  Medicine,  vol.  V.  p.  317,  &c.  Sacchi,  hnnsW 
Universal!,  Dec.  1832.  Vupuytren,  Lesons  Orales  de 
Clinique  Chir.  t.  iv.  p.  464.  Paris,  1834.  For  the 
best  plates  of  the  disease,  see  Dr.  BaiUie's  Series  ot 
Engravings,  &c.  fuse,  ii.  tab.  1. 


TONGUE,  DISEASES  OF.  This  organ  is 
subject  to  various  diseases,  as  inflammation,  ul 
cers,  cancers,  paralysis,  tumors,  and  a  rapid  swell- 
ing of  it,  sometimes  causing  imminent  danger  of 
suffocation. 

When  any  morbid  action  is  set  up  in  the  tongue 
many  things  contribute  to  maintain  it.  "  The 
extreme  mobility  of  the  organ  ;  the  almost  con- 
tinual use  of  it  in  eating,  drinking,  iind  speaking  ; 
the  contact  of  the  teeth,  which  arc  often  irregular 
and  decayed,  are  quite  sufficient  to  interrupt  any 
efforts  to  restore  a  healthy  action.  It  often  hap 
pens,  too,  that  the  part  is  so  very  tender  that  the 
patient  cannot  bear  to  cleanse  the  mouth  and 
teeth,  which  soon  become  iiicrusted;  and,  from 
this  source  alone,  the  complaint  will  be  greatly 
aggravated,  and  the  discharge  rendered  fetid  and 
irritating."  /A.  Ear!,^,  in  ^rcd.  Chir.  Trans. 
><il.  xii.  p.  2113.)     The  matta-  with  which  the 
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teeth  become  incrusted  in  these  cases  is  composed 
of  phosphate  of  lime  and  mucus  ;  and  in  a  case 
recorded  by  Palctta  the  quantity  of  it  was  very 
considerable. 

Carious  teeth,  with  points  and  inequalities, 
producing  continual  irritation,  are  the  most  fre- 
quent cause  of  ulcerations  of  the  tongue.  The 
sores  thus  arising  often  resist  every  kind  of 
remedy,  and  ignorance  of  the  cause  sometimes 
leads  the  practitioner  to  consider  them  as  irreme- 
diable ;  whereas  a  cure  may  easily  be  effected  by 
extracting  the  carious  tooth,  or  simply  filing  off 
ts  sharp  irregularities,  as  was  anciently  directed 
by  Celsus. 

Glossitis. — Dr.  Graves  has  recorded  the  par- 
ticulars of  an  interesting  case  of  tin  idiopathic 
glossitis,  affecting  only  one  half  of  the  tongue, 
the  median  line  forming  a  perfect  boundar}'  be- 
tween the  swollen  and  the  healthy  parts.  The 
swelling  nearly  filled  the  entire  cavity  of  the 
mouth,  which  coiiM  scarcely  be  closed  on  account 
of  the  protrusion  of  the  tongue.  "  Two  or  three 
applications  of  six  leeches  at  a  time  to  the  in- 
flamed half,  part  of  which  at  my  first  visit, 
appeared  on  the  verge  of  gangrene,  produced  a 
speedy  decrease  of  the  tumor  and  the  inflam- 
mation. The  bleeding  from  the  leech-bites  was 
very  great.  In  consequence  of  the  detumescence 
of  the  tongue,  articulation  and  deglutition,  which 
before  had  been  very  difficult,  were  quickly  re- 
stored. The  patient  is  at  present  (two  years  since 
the  attack)  able  to  speak  perfectly,  although  the 
left  half  of  his  tongue  is  still  perceptibly  increased 
in  size."  (Dr.  Graves,  in  Dubli?i  Hospital  Reports, 
vol.  iv.  p.  43.)  As  this  gentleman  has  observed, 
true  idiopathic  glossitis  is  an  extremely  rare  disease. 
J.  P.  Frank  only  saw  one  case  of  it  during  his 
whole  life.  In  none  of  the  four  cases  observed  of 
late  years  in  different  parts  of  Europe  was  the  in- 
flammation limited  to  one  Jtalf  of  the  tongue.  (See 
Elbuig  in  Graefe  and  Walther's  Journ.  b.  vii.  2  tes. 
Heft  and  Edinb.  Journ.  of  Med.  Science,  No.  i.) 
The  disease  is  formidable  and  tedious,  unless  blood 
be  taken  directly  from  the  tongue.  For  this  pur- 
pose Dr.  Graves  prefers  leeches  both  to  incisions 
in  the  dorsum  of  this  organ  and  to  puncturing  the 
sublinguiil  veins. 

For  further  information  on  idiopathic  glossitis, 
a  paper  by  Orgill  may  be  referred  to.  (See 
Glasgoio  Journ.  vol.  iv.) 

The  whole  of  the  tongue  sometimes  inflames, 
and  becomes  considerably  enlarged,  either  spon- 
taneously and  without  any  apparent  cause,  or  in 
consequence  of  some  other  disease  ;  or  else  fnnu 
some  particular  irritation,  such  as  that  of  mercury, 
or  some  poisonous  substance.  Slegel,  who  was  at 
Paris  about  the  middle  of  the  1 7th  centurj-,  saw  a 
patient  in  a  salivation,  whose  tongue  became  so 
enormously  enlarged  that  the  mouth  could  not 
contain  it.  Pimprinelle,  an  eminent  surgeon  of 
that  time,  was  sent  for,  and  finding  that  all  trials 
to  relieve  the  affection  were  in  vain,  amputated  one 
half  of  the  tongue,  with  the  view  of  preventnig  its, 
mortification.  After  the  wound  had  healed  it  is 
said  the  patient  could  articulate  very  well.  Louis, 
from  whom  this  fact  is  quoted,  justly  remarks  that 
the  measure  resorted  to  by  Pimprinelle  was  nn 
exceedingly  violent  one,  for  he  had  often  seen 
urgent  symptoms,  occasioned  during  a  salivation 
by  a  rapid  and  enormous  swelling  of  the  tongue, 
quickly  yield  to  bleeding,  purgative  clysters,  change 
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of  air,  and  the  discontinuance  of  metcurj'.  Several 
facts  conliiming  this  statement  have  fallen  under 
niv  own  notice. 

Trincuvellius  mentions  two  women  who  had 
considerable  enlargement  of  their  tongues.  One, 
who  was  young,  had  been  rubbed  with  mercurial 
ointment  on  her  head  ;  but  in  the  other,  who  was 
about  fifty  years  old,  the  complaint  arose  from  the 
small-pox.  The  excessive  swelling  of  the  tongue, 
in  both  these  instances,  terminated  in  resolution. 
Another  case  of  ulceration,  enlargement,  and  pro- 
trusion of  the  tongue  is  recorded  by  Paletta,  who 
recommended  the  reduction  of  the  part  into  the 
mouth,  keeping  the  jaw  closed  with  a  bandage, 
and  the  frequent  use  of  vinegar  and  alum  gargles. 
The  result  is  not  stated.  (See  Journ.  of  Foreign 
Med.  No.  six.  p.  457.) 

When  the  urgency  is  such  that  an  immediate 
diminution  of  the  swelling  becomes  necessary  for 
the  relief  of  the  symptoms,  the  pl.m  of  making  one 
or  two  deep  incisions  al mg  the  tongue  is  strongly 
recommended.  See  the  cases  inserted  by  De  Li 
Malle,  in  the  Sth  v(,lurae  4to.  of  the  Mem.  de 
PAcad.  de  C/iirurgie,  and  some  others,  related  by 
Louis  in  the  paper  above  cited. 

A  man,  recovering  from  a  bad  fever,  was  sud- 
denly attacked  with  pain  in  the  tongue,  followed 
by  a  swelling  equally  large  and  rapid  in  its  forma- 
tion. In  less  than  five  hours  the  part  became 
thrice  as  large  as  it  is  in  its  natural  state,  and  in 
this  space  of  time,  De  la  Malle,  who  had  been 
consulted,  bled  the  patient  successively  in  his  arm, 
neck,  and  foot.  The  man  felt  very  acute  pain, 
his  skin  was  excessively  hot;  his  face  was  swelled, 
his  pulse  was  hard  and  contracted,  and  his  look 
wild.  He  could  hardly  breathe  ;  the  tongue  filled 
all  the  cavity  of  the  mouth,  and  protruded  between 
the  lips.  In  this  very  urgent  case  three  parallel 
incisions  were  made  along  this  organ  ;  one  along 
its  middle,  and  the  other  two  between  the  one  in 
the  centre  and  the  edges  of  the  part  affected.  The 
cuts  extended  through  two-thirds  of  the  preter- 
natural swelling,  and  had  all  the  good  effect  which 
could  possibly  be  desired.  There  was  a  great  deal 
of  luemorrhage,  and  the  enlargement  of  the  tongue 
subsided  so  much,  that,  an  hour  after  the  operation 
the  patient  was  able  to  speak.  The  next  day,  the 
incisions  had  the  appearance  of  being  only  super- 
ficial scarifications,  and  the  tongue  was  in  its  natural 
state.  In  short,  the  incisions  healed  in  a  few  days, 
with  the  use  of  a  simple  gargle. 

De  la  Malle  quotes  several  other  cases,  all  of 
which  exhibit  the  success  which  he  met  with  from 
this  practice.  He  quotes  also  the  testimony  of 
authors,  antecedent  to  him,  who  recommended 
this  method  ;  and,  in  particular,  he  cites  Job 
!i  Meckren,  who  adopted  the  plan  in  a  case  where 
the  tongue,  together  with  the  tonsils  and  palate, 
became  spontaneoujly  affected  with  a  sudden  and 
dangerous  degree  of  swelling.  Tliis  treatment  is 
found  to  answer  by  modern  practitioners.  (See 
Journ.  Univenel,  &c.  June,  1(123.) 

Tongice,  Fiohpsus  of.  I  am  indebted  to  Mr. 
Crosse,  of  Norwich,  for  the  following  observations. 
In  some  infants,  at  the  time  of  birth,  the  tongue 
projects  constantly  beyond  the  lips,  forming  the 
first  stage  of  this  disease  ;  and  if  irritants  or  astrin- 
gents be  not  applied,  so  as  to  cause  the  tongue  to 
retiMct  itself  into  the  mouth,  the  displacement  will 
gradually  increase,  until  it  assnmes  a  formidable 
appearance   ai\d  creates  serious  inconveniences. 


When  once  a  p6rtion  of  the  tongue  remains  per- 
manently out  of  the  mouth  in  this  prolapsed  state, 
it  goes  on  augmenting  in  size  from  constant  irrita- 
tion by  exposure,  from  dependent  position,  and 
from  constriction  of  the  sphincter  oris,  and  at 
length  hangs  over  the  chin,  causing  eversion  of  the 
lower  lip.  The  organ  is  elongated  and  hypertro- 
phied,  without  any  separate  organic  disease  being 
present.  The  great  weight  of  the  dependent  mass 
draws  up  the  os  hyoules  and  larynx,  whilst  it  de- 
presses the  mental  portion  of  the  lower  jaw,  and 
gives  to  the  front  teeth  a  forward  or  horizontal  di- 
rection. The  saliva  escapes  continually  ;  the 
speech  is  defective  ;  food  can  only  be  very  imper- 
fectly taken  into  the  mouth,  and  is  swallowed  with 
effort.  When  the  malady  has  existed  for  years 
several  inches  of  the  tongue  are  permanently  ex- 
posed, the  upper  surface  becoming  furred  and 
parched,  and  the  inferior  ulcerated  by  pressure 
of  the  decayed  incisor  teeth.  The  patient,  a  dis- 
gusting object,  suffers  in  his  health  from  being  im- 
perfectly nourished,  and  perhaps  also  from  being 
mentally  depressed. 

In  numerous  instances  where  this  malady  has 
been  present  in  an  extreme  degree,  and  its  nature 
and  causes  not  clearly  understood,  excision  by  the 
knife  or  ligature  has  been  practised,  and  a  recovery 
effected  ;  but  the  right  and  more  scientific  treat- 
ment, ably  pointed  out  by  Professor  Lasius, 
though  adopted  by  few  of  his  successors,  consists 
in  the  gradual  reduction  of  the  prolapsed  and 
swollen  mass  by  leeches,  lotions,  bandages,  and 
support,  until  the  tongue  can  be  replaced  within 
the  mouth,  where  it  will  return  to  its  normal  size, 
even  before  there  has  been  sufficient  time  for  the 
deformity  of  the  lower  jaw,  and  of  the  teeth  to  be 
corrected  by  proper  mechanical  aid,  and  for  the 
lower  front  teeth  to  meet  the  upper.  In  a  girl  six 
years  of  age,  where  the  tongue  prolapsed  between 
three  and  four  inches,  and  was  above  six  inches  in 
circumference,  Mr.  Crosse,  of  Norwich,  recently 
succeeded  in  replacing  the  prolapsed  part  within 
the  mouth  in  a  few  weeks,  avoiding  the  severe 
operation  of  excision,  which  it  is  rarely,  if  ever,  jus- 
tifiable to  perform  for  the  disease  in  question. 
{Lassus,  Patholof/ie  CIdrurgicale,  t.  ii.  p.  ICO. 
London  Med.  and  Phys.  Journal,  vol.  vi.  p.  S.'ii. 
Edinh.  Med.  and  Surg.  Journal,  vol.  i.  p.  317. 
Mr.  Crosse's  Memoir.) 

[Aljscess  occasionally  occurs  in  the  tongue,  but  it 
is  by  no  means  common.  It  is  usually  deeply 
seated  in  the  substance  of  the  organ,  and  occasions 
more  or  less  suffering,  with  much  difficulty  in 
articulation.  It  is  mostly  the  sequel  of  inflamma- 
tion of  the  gland  follicles,  and  should  be  opened 
as  soon  as  detected.  Mr.  Erichsen  mentions  a  case 
in  a  boj%  and  Sir  W.  Fergusson  and  Mr.  Holmes 
Coote  relate  one  or  two  in  adults.  These  abscesses 
require  a  deep  incision  into  the  swelling,  and  that 
the  contents  of  the  cyst  should  be  pressed  out,  the 
mouth  being  afterwards  frequently  cleansed  with 
warm  water,  and  subsequently  an  astringent 
gargle  of  alum  and  myrrh  may  be  used  to  contract 
and  obliterate  the  cyst. 

Ulcers  of  (he  tongue  frequently  arise  not  only 
from  irritation  occasioned  by  the  friction  of  carious 
teeth,  but  they  are  often  seen  in  persons  of  dys- 
peptic or  intemperate  habits.  These  ulcerations 
assume  the  appearance  of  small  white  aphthous 
spots,  with  a  cracked  or  fissured  condition  of  tho 
tongue,  and  often  with  indurated  lumps  of  opi- 
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theliiim  on  its  surface,  especially  at  the  posterior 
part  of  the  organ.  These  merely  require  the  re- 
moval of  any  exciting  cause,  and  a  slight  nltcra- 
tive  treatment,  to  be  followed  by  the  adminibtra- 
tion  of  Quin,  Sulph.  in  Tinct.  Cinchon.  Coinp.  or 
perhaps  the  dilute  Nitro-Hydrochl.  Acid,  in  the 
Infus.  Anthemidis. 

Si/philitic  ulcers  are  not  unfrequently  seen  on  the 
aides  of  the  tongue,  and  on  the  mucous  lining  of  the 
mouth  and  lips.  They  appear  as  irregular  elon- 
gated sores  of  a  pale,  unhealthy  hue,  and  secret- 
ing a  thin  ichorous  discharge.  They  generally 
follow  certain  severer  symptoms  of  constitutional 
syphilis,  and  create  much  derangement  of  the 
health  from  the  suftering  occasioned  by  them  in 
mastication. 

The  sypMUtic  induration  of  the  tongue  often  ac- 
companies the  above  condition,  and  assumes  the 
form  of  a  round  hard  tubercle;  it  is  mostly  seen  in 
the  centre,  or  thickest  part  of  the  organ.  This 
tubercle  sometimes  ulcerates;  but  in  most  instances 
remains  quiescent,  and  yields,  like  the  former 
symptoms,  to  a  mild  treatment.  The  Potass.  lo- 
did.,  with  Sarpaparilla,  is  most  efficacious,  or  small 
doses  of  Hydr.  Perchlor.  with  Tinct.  Cinch.  Comp. 
may  be  given.] 

Under  the  name  of  glossanlhrax,  or  malignant 
pustule  of  the  tongue,  a  variety  of  gangrene  has 
been  described,  which  has  its  seat  in  this  organ. 
It  commences  with  a  vesicle,  which  appears  on 
some  point  of  the  surface  of  the  part,  and  is  filled 
with  bloody  serum.  From  being  at  first  livid  it 
soon  puts  on  a  black  appearance,  bursts,  and  under 
it  the  gangrenous  ravages  may  proceed  further  and 
further,  until  the  whole  of  the  tongue  is  left  in  a 
state  of  sphacelus.  In  a  case  of  this  decree  of 
severity  delirium  comes  on,  and  the  patient  soon 
dies.  It  is  alleged  to  be  a  common  disease  in 
horses  kept  in  damp  places  and  upon  moist  food. 
(See  Andral,  Anat.  Pathol,  s.  2,  p.  243.)  The 
treatment  should  be  conducted  according  to  the 
plans  found  most  efficient  in  other  examples  of 
malignant  pustule. 

[  Wounds  of  the  tongue  are  frequently  witnessed, 
and  ma}'  be  the  results  of  either  external  violence, 
or  of  injury  by  the  teeth  in  fits  of  epilepsy.  These 
may  be  only  superficial,  or  they  may  be  deep- 
seated,  penetrating  through  the  substance  of  the 
organ,  or  perhaps  the  apex  of  the  tongue  may  be 
bitten  o(T.  In  these  cases,  should  the  bleeding 
be  profuse,  ice  should  be  kept  in  the  mouth 
for  some  time,  which  generally  suppresses  it,  or,  if 
necessar}--,  the  bleeding  vessel  should  be  secured  by 
passing  a  strong  needle,  armed  with  a  ligature, 
through  the  adjoining  parts,  or  the  application  of  the 
perchloride  of  iron  may  be  resorted  to;  but  in  most 
cases  the  injured  parts  will  recover  their  previous 
condition  with  little  or  no  treatment. 

Tongue-tie. — We  are  often  consulted  by  parents 
to  know  if  their  child  is  tongue-tied,  in  conse- 
quence of  some  difficulty  being  experienced  in  their 
articulation,  or  if  in  an  infant,  in  the  process  of 
sucking.  The  mother  generally  complains  of  the 
infant  making  a  clucking  noise,  together  with  an 
inability  to  retain  the  nipple  within  the  gums.  The 
fricnum  is  generally  too  sh'irt,  and  depresses  the 
anterior  part  of  the  tongue,  thus  preventing  its  free 
movement  forwards.  To  remedy  this  the  fiairiuni 
should  be  slightly  divided  wiih  blunt-pointed  scis- 
Bora  their  point  being  directed  towards  the  (loor 
ot  the  mouth,  in  order  tu  avoid  any  injury  to  the 
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ratline  arteries.  A  short  time  ago  the  writer 
was  sent  for  in  consequence  of  continued  bleed- 
ing  from  the  ranine  artery  after  this  operation  by 
a  surgeon,  but  it  was  soon  stopped  by  pressure 
with  the  finger,  and  the  infant  was  denied  the 
nipple  for  a  time. 

Navi  are  occasionally  met  with  in  the  tongue- 
but  are  extremely  rare.  They  appear  as  a  swefling 
ol  a  livid  blue  color,  occupying  the  under  part  and 
sides  of  the  organ.  Sometimes  they  bleed  pro- 
fusely, and  demand  either  the  ligature  or  extirpa- 
tion by  the  knife;  but  in  many  instances  they 
remain  quiet,  and  call  for  no  active  treatment. 

Waris  sometimes  grow  on  the  tongue,  and  pro- 
duce much  pain  and  annoyance  from  their  friction 
in  articulation  or  in  eating.  They  are  considered 
by  some  surgeons  as  arising  from  a  syphilitic  taint, 
but  in  most  instances  they  appear  without  any  such 
evil.  They  should  be  cut  off  with  scissors,  and  the 
surface  frequently  touched  with  Argeuti  Nitras, 
or  the  Cupri  Sulphas  afterwards.] 

The  glandular  papillse,  situated  on  the  dorsum 
of  the  tongue,  have  a  narrow  base,  and  a  broad 
termination  or  head,  like  a  umshroom.  They 
are  capable  of  becoming  considerably  enlarged, 
so  as  to  form  preternatural  tumors,  which  may  be 
mistaken  for  cancerous  excrescences.  A  young 
man,  eighteen  years  of  age,  had  on  the  middle  of 
his  tongue  a  circumscribed  tumor,  about  as  large 
as  a  middle-sized  nutmeg.  Louis,  who  was  con- 
sulted, perceived  that  the  swelling  was  only  of  a 
fungous  nature,  and  he  tied  its  base  with  a  ligature, 
with  the  noose  of  which  he  contracted  the  diameter 
of  the  pedicle,  while  with  the  ends  he  kept  down 
the  tongue.  Then  with  one  stroke  of  a  pair  of 
curved  scissors,  he  cut  off  the  tubercle.  Caustic 
was  afterwards  applied  to  the  base  of  the  tnmor, 
and  the  patient  was  perfectly  well  in  five  or  six 
days.  {Mem.  de  I'Acad.  de  Chir.  t.  v.)  Similar 
tubercles  are  mentioned  by  Morgagui. 

A  peculiar  disease  of  the  tongue  was  met 
with  in  a  boy  by  Mr.  Earle.  "  Clusters  of  very 
minute  semitransparent  vesicles  pervaded  the 
whole  thickness  of  the  tongue,  occupying  nearly 
one-half,  and  projecting  considerably  both  above 
and  below  that  organ.  The  slightest  injury 
caused  them  to  bleed  profusel)',  and  in  some 
places  the  clusters  were  separated  by  deep  clefis, 
which  discharged  a  fetid  irritating  sanies.  This 
disease,  which  had  resisted  various  plans  of  treat- 
ment, both  local  and  constitutional,  gradually 
yielded  to  perfect  quiet,  cleanliness,  large  doses  of 
hyoscyamus,  which  were  increased  to  5j.  of  the 
extract  daily."  {Med.  Chir.  Trans,  vol.  xii.  p. 
285. )  The  same  medicine,  he  says,  he  employed 
with  most  unequivocal  good  effect  in  many  cases 
of  ragged  irritable  ulcers  of  the  tongue. 

Cancer.  —  Tiie  tongue  is  occasionally  affected 
with  a  true  cancerous  disease  ;  one  of  the  most 
afflicting  cases,  indeed,  which  can  possibly  happen, 
as  in  the  advanced  sUige  of  the  disease  the 
patient  can  hardly  take  his  food,  which  nnist 
be  conveyed  over  the  tongue  before  it  can  be 
swallowed,  while  he  is  obliged  to  write  what- 
ever he  wishes  to  say.  (See  Home's  Pract, 
Obs.  on  Cancer,  p.  112.)  Cancer  of  the  tongue 
seems  to  differ  from  other  carcinomatous  affec- 
tions in  sometimes  occurring  in  youngish  sub- 
jects. In  the  course  of  the  disease  the  glands 
behind  the  jaw  and  in  the  neck  become  affected. 
M.   Louis   saw  a  lady,  who  had  an  ulcerated 


cancerous  tubercle  on  the  left  edge  of  the  tongue. 
Tlie  little  swelling  was  circuiuscribed  ;  its  size 
did  not  exceed  that  of  n  filbert  ;  the  pains  were 
lancinating  ;  the  sore  had  penetrated  deeply, 
und  its  tuberculated  edges  were  affected  with 
scirrhous  hardness.  Extirpation  of  the  disease 
seemed  to  present  the  only  chance  of  cure  ;  but 
the  patient  refused  to  accede  to  anything  but 
palliative  plans,  and  slie  died  in  the  course  of  a 
lew  montlis. 

One  of  the  best  descriptions  of  cancer  of  the 
tongue  13  that  of  Mr.  Travers.   "  The  disease,"  he 
says,  <•  IS  not  a  smooth  and  firm  rounded  tubercle, 
such  as  13  often  met  with  in  this  organ,  but  an  ir- 
^    regular  rugged  knob  in  its  first  stage,  generally 
situated  in  the  anterior  third,  and  midway  between 
the  raphe'  and  one  edge.    It  sometimes,  but  sel- 
dom, extends  across  the  middle  line,  although  it 
often  extends  alongside  of  it.     The  hardness  is 
unyielding,  inelastic,  and    the   mucous  surface 
puckered  and  rigid.    It  also  gives  to  the  finger 
and  thumb  of  the  surgeon  the  sensation  of  solidity, 
or  oi  Its  penetrating  the  entire  muscular  substance, 
being  perceived  equally  on  either  surlace.  Sharp 
shoots  of  pain  are  felt  through  the  side  of  the  af- 
fected organ,  towards  the  angle  of  the  jaw  and 
ear.    The  disease  tends  to  run  backward  towards 
the  base  or  posterior  edge.    It  sometimes  acquires 
great  bulk  before  ulceration  takes  place,  so  as  to 
project  the  tongue  from  the  mouth.    In  this  state, 
a  female  patient  of  mine  was  seen  some  time  ago 
in  St.  Thomas's  Hospital,  in  whom  the  permanent 
projection  of  the  diseased  organ,  beyond  the 
widely  distended  lips,  was  from  three  to  four  inches. 
Life  was  sustained  for  a  time  by  nutritive  inj.-c- 
tions.  The  ulceration  often  extends  from  the  edge 
of  the  tongue  to  the  membrane  of  the  mouth  and 
gums,  when  the  elevated  and  distended  membrane 
at  length  gives  way,  and  ulceration  is  rapid.  The 
surface  of  the  ulcer  is  very  uneven,  clean  and 
bright  granulations  appearing  in  parts,  and  in 
others  deep  and  sloughy  Jiollows.    The  darting 
pain  is  very  acute,  but  only  occasional.  There 
is  a  dull  aching  always  present,  and  as  constant 
a  spitting  as  in  deep  salivation.    The  irritation 
is  such  as  soon  impairs  the  powers  of  life.  It 
happens  to  strong  and  hitherto  healthy  persons, 
for  the  most  jiart  males  from  the  age  of  fortv 
onwards.     There  is  generally  an  evening  pa"- 
roxysm  of  pain,  and  the  nights  are  much  disturbed 
by  the  secretion  accumulating  in  the  throat  and 
exciting  cough.    Often  the  patient  is  roused  by 
a  painful  coinpressinn  of  the  tongue  falling  be- 
tween the  jaws.    Tlie  leaden  hue  of  the  counte- 
nance, the  loss  of  flesh,  and  difficulty  of  takim' 
food,  although  symptoms  of  the  advanced  stage 
of  the  disease,  are  observed  long  before  the  ap- 
petite or   muscular   powers  fail  in  proportion. 
Frequent  moisture  with  mild  fluids,  as  tepid  milk 
and  water,  or  confectioner's  whey,  is  grateful  to 
the  patient.    Towards  the  fatal  termination  of  the 
disease  occasional  profuse  hieinorrhages  take  plac(' 
at  shortening  intervals,  and  alarm  and  weaken  the 
patient,  who  ultimately  dies  tabid  and  exhausted^ 
generally  with  symptoms  of  more  extensive  disease' 
of  the  mucous  membrane  ill  other  parts."  (Med. 
Cliir.  Trans,  vol.  xv.  p.  24.5.) 

[Acc6rdiiig  to  Mr.  Krichsen,  these  affections 
usually  commence  as  epithelioma,  with  tubercles  or 
fissures,  more  rarely  as  scirrlius  in  u  solid  mass  in 
th^  body  of  the  organ  ;  nijst  commonly  tile  dis- 
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ease  is  situated  at  the  sides,  but  occasionally  the 
tip  is  affected.    If  it  appears  as  a  tubercle,  or 
warty  growth,  it  is  usually  flat,  indurated,  and 
of  a  purplish-red   colour,  gradually  running  into 
ulceration  ;  if  with  a  fissure,  this  from  the  com- 
niei. cement  has  an  indurated  base,  a  foul  surface 
and  an  everted  edge.  As  the  ulceration  extends,  a 
chasm  with  ragged  sides,  a  sloughy  surface  that  can- 
not be  cleansed,  and  a  widely  indurated  base  gradu- 
ally form;  there  are  great  foetor  of  the  breatli,proluse 
salivation,  and,  as  the  disease  progresses,  implica- 
tion of  the  mucous  membrane  and  of  the  structures 
of  the  floor  of  the  mouth,"  and  of  the  sub-maxillary 
or  sub-lingual  glands  takes  place.    The  lymphatic 
glands  under  the  jaw  usually  become  involved  at 
an  early  period,  but  the  disease  may  exist  for  a 
year  or  two  withojt  their  becoming  implicated. 
Cachexy  at  last  supervenes,  and  the  patient  dies 
from  the  conjoined  effects  of  exhaustion,  irritation 
and  poisoning  of  the  system  {Erichsen's  Science  and 
Art  of  Surgery).'] 

Forestus  relates  the  cases  of  four  women  wlio 
were  attacked  with  cancer  of  their  tongues,  and 
died  from  the  ravages  of  the  disease  and  hemor- 
rhage. In,  the  writings  of  Hildanus  there  is  a 
description  of  the  origin  and  progress  of  a  cancer- 
ous tubercle  on  a  young  man's  tongue,  whose 
breath  was  intolerably  fetid,  and  who  died  in  the 
most  excruciating  pain.  The  same  author  informs 
us  of  another  case,  exhibiting  the  good  effects  of 
sedative  remedies  in  palliating  a  cancerous  ulcer  of 
the  tongue. 

LCincer  appears  in  the  tongue  in  three  different 
forms,  as  epithelioma,  true  hard  cancer,  or  as  a 
warty  excrescence  with  an  indurated  base,  and  at 
a  later  stage  these  forms  assume  the  same  appear- 
ances m  every  respect.  The  symptoms  in  the 
early  stage  are  very  similar  in  each  ;  they  gradu- 
ally ulcerate  011  their  surface,  forming  a  foul  sore, 
and  nifiltrate  the  glands,  muscles,  and  neighbourl 
mg  tissues  with  cancerous  deposit.  The  diseise 
may  occur  on  the  apex  of  the  tongue,  or  the 
Bides,  or  towards  the  base,  and,  according  to  the 
situation  of  the  cancer,  a  peculiar  treatment  is  to 
be  adopted.  It  is  a  well-known  fact  that  no 
therapeutical  agents  have  any  effect  on  it,  either 
when  applied  externally  oradniinistered  internallv 
but  on  the  contrary  their  adoption  is  productive  of 
a  delay  which  eventually  proves  fatal  to  the  suf- 
ferer. At  the  earliest  period  of  discovery,  before 
any  glandular  enlargement  has  taken  place,  or  con- 
stituti.,iial  effects  have  shown  themselves,  the 
diseased  portion  should  be  removed,  wide  of  the 
affected  part,  to  afford  the  patient  anv  chance 

sufferiilg'f'  '""'P"'"'^ 

Diseased  portions  of  the  tongue  admit  of  re- 

rr       J  •^"«'''-   "f"  '^fed.   t.  xiii 

'o«'  lio-f't:  i'Mfr  ?'r";'f 

"1     ■^'*"-  •  p.  ^4.)    Sir  E.  Home  gene- 
ally  passed  a  double  ligature  through  the  cenue  of 
he  tongue,  behind  the  diseased  portion,  and  llien 
tied  the  threads  tightly  over  each  half  of  the  oiKan 
80  as  to  make  all  the  part  in  front  of  the  constric- 
tion slough  away.  If  a  large  portion  of  the  toncuo 
IS  involved,  Mr.  Liston  has  recourse  to  ligatures  • 
these  are  passed  wide  of  the  disease,  by  means 
of  needles  fixed  in  haiidle.s,  the  perforations  for  the 
threr.d  being  close  to  their  point..    Two  or  more 
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ligatuieg  are  introduced,  nnd  by  these  others  and 
stronger  ones  are  drawn  through  and  tied,  so  ns  to 
strangulate  the  whole  base.  With  the  view  of 
saving  pain  and  abridging  the  process  as  much  as 
possible,  they  should  be  drawn  with  extreme 
tigiitness.  The  salivation  is  most  profuse,  and  the 
discharges  and  effluvia  very  offensive.  Some  lotion, 
to  correct  this  as  much  as  possible,  may  be  pre- 
scribed, and  after  the  separation  of  the  dead  part 
the  healing  promoted  by  various  applications.  Tu- 
mors situated  on  the  posterior  part  of  the  tongue, 
and  projecting  from  it,  may  be  thus  removed,  care 
being  taken  in  introducing  the  needles  to  guard 
with  the  finger  the  epiglottis,  &c."  (See  Lisloii 
on  Practical  Surgery,  p.  250.) 

When  the  diseased  portion  ia  favourably  situ- 
ated, and  not  extensive,  Mr.  Liston  prefers  the 
vulsellum  and  knife,  "  there  being  no  great  diffi- 
culty in  holding  the  organ  so  as  to  secure  any 
vessel  or  take  other  means  of  arresting  the  flow  of 
blood."    {On  Practical  Surgery,  p.  250.) 

When  any  part  of  the  tongue  has  been  ampu- 
tated the  bleeding  vessels  are  to  be  tied,  if  pos- 
siljle  ;  but  when  this  cannot  be  accomplished 
powerful  styptics  may  be  applied,  and  if  these  fail 
the  actual  cautery.  When  only  a  piece  of  the 
tongue  is  cut  out,  in  the  shape  of  the  letter  V,  the 
best  mode  of  stopping  the  bleeding  is  to  bring  the 
sides  of  the  incision  together  with  a  suture,  by 
which  plan  the  deformity  will  also  be  lessened, 
and  the  union  expedited,  as  was  exemplified  in  a 
case  recorded  by  Langenbeck.  {Neue  Biil.  b.  ii. 
p.  489.)  Rather  than  suffer  a  patient  to  die  of 
hajinorrhage,  if  the  cauter3'  or  other  means  fail,  the 
lingual  artery  should  be  taken  up  where  it  passes 
just  above  the  cornu  of  the  os  hyoides. 

If  the  apex  be  the  seat  of  the  disease,  it 
may  be  removed  without  much  difficulty.  The 
patient  should  be  placed  opposite  a  window  where 
tiie  light  falls  upon  the  mouth,  and  the  head 
should  be  steadied  b)'  an  assistant,  when  the 
surgeon  grasps  the  tumor  with  a  vulsellum,  and 
removes  the  diseased  portion  with  a  probe-pointed 
bistoury  to  avoid  wounding  the  floor  of  the  mouth. 
The  ranine  artery  may  require  a  ligature,  but 
any  other  bleeding  may  be  suppressed  by  keeping 
ice  in  contact  with  the  bleeding  surface  for  a  short 
time.  The  wounded  surfaces  usually  granulate, 
and  perhaps  heal  quicker  and  more  agreeably  to 
the  patient  than  if  sutures  were  passed  througii 
to  approximate  the  edges.  When  the  disease  is 
situated  in  the  centre  or  sides  of  the  tongue  the 
ligature  should  be  resorted  to,  and  the  diseased 
portion  strangled  with  strong  whipcord  passed 
through  with  an  ordinary  ncevus  needle. 

[  i  liis  mode  of  procedure  is  tedious  and  painful  to 
the  patient,  but  much  suffering  may  be  spared  by 
the  division  of  the  gustatory  nerve  previous  to  this 
operation,  as  recommended  and  performed  by 
Messrs.  Hilton  and  Moore.  If  the  base  of  the 
tongue  or  its  deeper  portion  should  be  diseased, 
the  ecraseur  must  be  used,  and  worked  slowly 
and  cautiously  until  the  tongue  is  extirpated. 
Tiie  hajmorrhage  from  the  lingual  arteries  will  not 
be  considerable,  and,  according  to  M.  Chassaignac, 
will  be  followed  by  a  favourable  result.  This 
surgeon  removed  the  tongue  at  its  base  by  passing 
the  chain  of  an  ecraseur  from  without  through  the 
floor  of  the  mouth,  and  a  second  chain  to  detach 
tlio  tongue  from  the  surrounding  soft  parts.  M. 
Uiguuli  h;i3  removed  considerable  portions  of  the 
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tongue  with  cancerous  disease  nt  its  base  by  carry- 
ing his  incision  from  one  angle  of  the  lower  jaw 
to  the  other,  dividing  all  the  intervening  parts 
vertically,  and  afterwards,  by  drawing  the  tongue 
downwards  and  forwards  through  the  wound, 
large  portions  of  it  were  both  excised  and  ligatured 
by  him.  Mr.  Arnott  and  others  recommend  an 
incision  being  made  through  the  floor  of  the  mouth, 
passing  between  the  genio-hyoid  muscles  to  the 
base  of  the  tongue,  when  a  ligature  may  be  placed 
around  that  portion,  or  it  may  be  excised  if 
thought  necessarj'. 

Mr.  Syme  and  Mr.  Fiddes  have  both  excised 
the  tongue  by  making  an  incision  through  the 
lower  lip,  and  symphysis  of  the  lower  jaw,  at  tlie 
same  time  forcibly  separating  the  two  halves  of 
the  bone. 

The  two  first  operations  performed  by  Mr. 
Syme  for  removal  of  the  tongue  were  attended 
with  fatal  results.  The  third,  however,  proved 
successful.  In  the  latter  case,  he  thus  describes 
the  operation,  performed  December  29,  l[j64: — 

"  Having  extracted  one  of  the  front  incisors,  I 
cut  through  the  middle  of  the  lip,  and  continued 
the  incision  down  to  the  os  hyoides,  then  sawed 
through  the  jaw  in  the  same  line,  and,  insinuating 
my  finger  under  the  tongue  as  a  guide  to  the  knife, 
divided  the  mucous  lining  of  the  mouth,  together 
with  the  attachment  of  the  genio  hyoglossi.  While 
the  two  halves  of  the  bone  were  held  apart,  I 
dissected  backwards,  and  cut  through  the  hyo- 
glossi, along  with  the  mucous  membrane  covering 
them,  so  as  to  allow  the  tongue  to  be  pulled  for- 
ward, and  bring  into  view  the  situation  of  the 
lingual  arteries,  which  were  cut  and  tied,  first  on 
one  side  and  then  on  the  other.  Tlie  process 
might  now  have  been  at  once  completed  had  I 
not  feared  that  the  epiglottis  might  be  implicated 
in  the  disease,  which  extended  beyond  the  reach 
of  my  finger,  and  thus  suffer  injury  from  the 
knife  if  used  without  a  guide.  I  therefore  cut 
away  about  two-thirds  of  the  tongue,  and  then, 
being  able  to  reach  the  os  hyoides  with  my  finger, 
retained  it  there  while  the  remaining  attachments 
were  divided  hy  the  knife  in  my  other  hand  close 
to  the  bone.  Some  small  arterial  branches  having 
been  tied,  the  edges  of  the  wound  were  brougiit 
together  and  retained  by  silver  sutures,  except  at 
the  lowest  part,  where  the  ligatures  were  allowed 
to  maintain  a  drain  for  the  discharge  of  fluids  from 
the  cavity. 

"  Next  day  I  visited  the  patient,  and  finding  him 
in  all  respects  comfortable,  inquired  if  he  could 
swallow.  In  reply  he  pointed  to  a  drinking  cup 
containing  milk,  and  intimated  that  he  wished  it 
to  be  filled  ;  then,  placing  the  spout  between  his 
lips,  while  his  head  was  bent  backwards,  he  drank 
the  whole  without  any  cough  or  sputtering.  Hav- 
ing seen  this,  I  felt  assuied  that  the  result  would 
be  satisfactory,  and  was  not  disappointed,  as  every- 
thing went  on  well  afterwards.  The  only  incon- 
venience experienced  vvas  from  the  edges  of  the 
jaw  being  occasionally  displaced  ;  but  this  was 
easily  remedied  by  an  ingenious  contrivance  of  Mr. 
Wilson,  the  dentist,  who,  finding  that  a  silver  cap 
inclosing  the  teeth  was  not  suflicient  for  the  pur- 
pose, fashioned  a  shield  of  gulta  percha,  embrac- 
ing the  chin  on  each  side,  and  secured  to  the  metal 
plate  by  a  wire. 

Uiuier  an  ample  supply  of  nourishment  byniilk, 
soup,  and  soft  solid  food,  there  was  a  rapid  return 


TONGUE,  DISKASRS  OF 
of  strength,  so  that  nn  improvemont  in  this  respect 
was  almost  daily  observalilu  ;  and  before  the  end 
of  three  weeks  the  patient  declared  tliat  he  had 
never  felt  better  in  his  life,  lie  returned  to 
Manchester  on  January  '_'3rd. 

"  Excision  of  the  tongue  has  thus  afforded  com- 
plete relief  in  a  case  of  the  most  formidable  and 
distressing  disease.  How  far  the  relief  thus  ob- 
tained may  prove  permanent,  and  how  far  it  may 
admit  of  being  extended  to  cases  of  similar  kind, 
are  questions  that  can  be  determined  only  by  ex- 
perience. But  the  frequency  of  malignant  growth 
atfecting  the  tongue  in  an  otherwise  sound  state  of 
the  system  urgently  requires  the  truth  to  be  ascer- 
tained in  regard  to  the  value  of  a  remedial  measure; 
and  if  the  operation  ia  now,  as  I  trust  it  lias  been, 
freed  from  the  chief  danger  attending  its  per- 
formance, facts  sufficient  for  the  purpose  will  pro- 
bably ere  long  be  accumulated."— Za«fei,  Feb.  4, 
1805,  p.  115. 

After  a  lapse  of  twelve  months,  Mr.  Syme  thus 
reports  on  the  condition  of  this  patient  : — 

"  The  wound  made  in  the  operation  through  the 
jawbone  and  lip  had  soundly  united  without  any 
-■•■formitj'.    The  opening  between  the  mouth  and 


747 


pharynx  was  diminished  and  irregular  in  shape, 
but  he  could  swallow  as  well  as  ever,  provided  the 
food  was  finely  divided.  He  could  also  masticate 
solid  substances,  though  difficulty  was  experienced 
sometimes  from  their  getting  into  awkward  parts 
of  the  mouth.  He  could  speak  very  clearly,  and 
sing  without  difficulty.  A  few  consonants  (d,  j, 
g,  and  s)  were  not  quite  clearly  articulated.  He 
could  distinguish  different  articles  and  their  quali- 
ties by  the  taste;  but  the  sense  of  taste  resided  in 
the  upper  part  of  the  pharynx,  as  was  proved  both 
by  the  patient's  own  sensations  and  by  applying 
sapid  but  non-odorous  solutions  (salt  and  sugar) 
to  the  mucous  membrane  of  the  mouth,  when  their 
taste  was  not  distinguished."  Prof.  Syme  ob- 
serves :  "  Of  the  facts  above  mentioned,  the  one 
which  seems  most  curious  is  the  connection  be- 
tween taste  and  deglutition,  from  which  it  appears 
that  the  latter  is  essential  for  a  full  perception  of 
the  fcumer.  If  the  pleasure  of  taste  could  be  per- 
fectly gratified  by  mastication  without  deglutition, 
there  would  be  no  limit  to  the  consumption  of 
food  ;  but  the  instinctive  desire  to  swallow  an 
agreeable  morsel  affords  a  check  to  any  sucli 
a.bt\se."— Lancet,  Jan.  27,  1866. 

An  operation  of  a  much  less  formidable  charac- 
ter, by  means  of  the  ^craseur,  has  been  devised 
by  Mr.  Nunneley,  and  has  been  attended  with  very 
remarkable  success. 

The  following  is  his  description  of  the  method 
he  adopts : — 

"  I  take  a  sharp-pointed,  curved  blade,  about 
four  inches  long,  and  of  just  sufficient  thickness 
and  breadth  to  carry  the  wire  rope  of  the  iJcraseur. 
This  rope  I  have  made  somewhat  thicker  than 
those  ordinarily  supplied  by  Messrs.  Weiss,  with 
liick's  instrument,  and  1  always  have  a  second  in 
rcsirrve,  in  case  the  first  one  should  give  way.  The 
middle  of  the  rope  should  be  attached  by  a  piece  of 
string  to  an  eye  made  in  the  broad  end  of  the  blade. 
The  patient  reclining  on  his  back  in  a  semi-recum- 
bent position,  this  blade  is  plunged  exactly  in  the 
jnedian  line  between  the  base  of  the  jaw  and  the 
08  hyoides,  but  soniewliat  nearer  to  the  latter  than 
to  tlio  former,  into  the  moirth,  and  brought  up  at 
the  fiiununi  lingiuc,  and  so  out  of  tiic  moutii,  tlie 


wire  rope  following.  A  good-sized  loop  of  the  ropo 
nuist  be  drawn  through,  and  llie  needle  cut  off. 
The  rope  must  now  be  carried  well  back  and  spread 
over  the  base  of  the  tongue,  the  tip  of  which,  being 
then  drawn  through  the  loop,  is  seized  with  Leur's 
tongue-forceps  and  pulled  forcibly  outwards,  and 
somewhat  upwards.  Two  or  three  long  and  strong 
hare-lip  pins,  somewhat  curved  towards  their 
points,  should  next  be  carefully  thrust  from  the 
under-side  of  the  anterior  attachment  of  the  tongue 
through  its  substance,  and  brought  out  on  its  up- 
per surface  as  near  to  the  base  as  possible.  One 
of  these  pins  should  pass  on  each  side,  and  if  a 
third  be  used  it  should  traverse  the  median  line. 
Their  points  should  just  appear  on  the  upper  sur- 
face, and  over  them  should  the  rope  be  carried. 
They  will  thus  serve  to  prevent  its  slipping  for- 
ward when  it  begins  to  be  tightened,  as  it  might 
otherwise  do.  They  are  not  absolutely  necessar}', 
but  I  think  are  useful,  and  give  rise  to  very  little 
pain;  besides  which  they  serve  to  indicate  the 
exact  portion  which  has  to  be  removed.  Of  course 
the  larger  this  is,  the  more  carefully  nmst  the  pins 
be  carried  well  back.  The  screw  of  the  instru- 
ment should  now  be  turned  so  as  to  gently  fix  the 
wire,  that  it  may  not  move  from  the  line  in  which 
it  is  intended  to  cut. 

"Hitherto  very  little  pain  has  been  inflicted, 
and  the  voluntary  efforts  of  the  patient  have  been  ■ 
useful  in  facilitating  the  proceedings  ;  but  at  this 
stage  he  should  be  put  fully  under  the  influence  of 
an  anaesthetic,  so  that  he  may  not  feel,  and  the 
screw  of  the  ecraseur  be  steadily,  but  very  delibe- 
rately turned,  the  tongue  being  forcibly  extended. 
It  speedily  becomes  strangulated,  and  is  cut  off. 
The  operator  must  be  prepared  to  find  in  most 
cases  considerable  resistance,  and  to  employ  moi  e 
force  in  turning  the  screw  than  possiblj',  a  priori, 
he  might  anticipate  would  be  required;  though  as 
the  force  necessary  varies  considerably  in  different 
tongues,  he  must  be  on  his  guard,  or  the  wire  may 
cut  through  too  rapidly,  and  serious  bleeding  from 
the  lingual  arteries  may  ensue.  To  meet  this  con- 
tingency I  have  always  had  in  readiness  diff'erent 
forms  of  cauterising-irons,  as  well  as  the  solid  per- 
chloride  of  iron  (in  a  liquid  state  it  is  of  very  little 
use  in  free,  deep  hajmorrhage),  though  in  only  one 
case  has  there  been  any  bleeding  whatever  from 
the^  divided  base.  In  that  case — the  last  in 
which  1  have  operated — the  tongue  yielded  with 
much  less  force  than  it  had  done  in  any  other  and 
was  cut  through  more  rapidly  than  I  intended  it 
should  have  been.  For  a  moment  there  was  free 
bleeding  from  one  lingual  artery,  but  none  from 
the  other.  Though  the  mouth  of  the  vessel  could 
not  be  seen  the  part  was  seized  with  forceps  and 
a  ligature  placed  upon  it,  when  the  bleeding  at 
once  stopped  and  did  not  return. 

"The  small  subnumtal  wound  has  in  every  case 
healed  by  the  first  intention.  The  mouth  and 
pharynx,  for  tlie  first  tliirty-six  hours,  are  painful 
and  deglutition  is  difficult,  but  these  symptoms 
very  soon  mitigate,  and  the  patient  is  able"  to  swal- 
low liquids  ;  though  I  think  it  in  all  cases  advis- 
able to  administer  nutritious  enemata  and  opiates 
and  thus  keep  the  throat  quiet.  A  little  ice  |)laced  in 
the  mouth  is  usually  very  grateful.  In  a  fortnight  or 
three  weeks  the  wound  heals.  Tiio  two  last"casea 
I  had,  a  man  and  a  wonum,  both  returned  home 
in  three  weeks  quite  well.  It  is  siirprisinir  how 
speedily  the  patient  improves  in  condition."  The 
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cessation  of  the  horrible  pain  and  restlessness  caused 
by  the  disease  seems  to  enable  the  patient  at  once 
to  rally,  and  to  counterbalance  any  shock  which 
the  operation  iniglit  otherwise  inflict." 

Mr.  Nunneley  goes  on  to  say,  "  I  do  not  assert 
that  the  operation  will  be  a  permanent  cure  in  all 
cases- of  cancer  of  the  tongue,  any  more  than  the 
removal  of  a  cancerous  tumor  in  other  situations  of 
the  body  will  secure  immunity  from  relapse  ;  but 
of  this  I  am  confident,  that  by  affording  the  means 
of  removing  a  larger  portion  than  has  formerly  been 
thought  to  be  practicable,  and  inducing  an  earlier 
performance  of  the  operation,  so  as  to  secure  the 
entire  removal  of  all  parts  involved  in  the  disease, 
it  will,  in  accordance  with  all  practical  teaching, 
give  the  patient  a  far  better  chance  of  recovery,  and, 
should  the  disease  have  been  local,  and  not  depen- 
dent upon  a  constitutional  diathesis,  this  may  be 
permanent."  (Briiish  Med.  Journal,  Nov.  3,  1866.) 

At  the  above  date  Mr.  Nunneley  had  operated  on 
five  cases,  but  more  recently  (August,  1869)  he 
states,  "  I  have,  up  to  the  present  time,  removed 
the  entire  tongue  nineteen  times  without  any  un- 
toward symptom  following  in  a  single  instance. 
In  most  cases  the  patient  has  not  required  any 
after  treatment,  being  able  to  sit  up  the  following 
day,  and  in  ten  days  to  be  considered  well.  In 
the  majority  of  operations  not  a  drachm  of  blood 
has  been  lost.  In  two  cases  only  has  there  been 
any  haemorrhage,  and  in  those  not  more  than  half 
an  ounce  of  blood  was  lost.  In  one  a  point  of  hot 
wire,  and  in  the  other  a  ligature  at  once  arrested 
tlie  bleeding.  The  little  constitutional  disturbance 
which  follows  this  operation  is  surprising  ;  indeed 
in  the  majority  of  cases  there  is  none."  {British 
Med.  Journal,  August  7,  1869,  p.  146.) 

Mr.  Paget  has  also  removed  the  tongue  succes- 
fully  with  the  ecraseur,  and  speaks  highly  of  the 
safety  and  efficiency  of  the  method.  He  does  not 
employ  the  submental  incision  recommended  by 
Mr.  Nunneley,  but  has  the  tongue  well  drawn  for- 
ward out  of  the  mouth  ;  and,  in  order  that  this 
may  be  effectually  done,  he  previously  divides  the 
attachments  of  the  tongue  to  the  jaw,  both  in  front, 
where  there  are  the  genio-hyo-glossi  muscles,  and 
at  the  sides,  where  it  is  connected  with  the  mucous 
membrane. 

In  a  clinical  lecture  Mr.  Paget  observes,  "  The 
motive  to  operate  here,  as  in  other  cases,  is  either 
to  prolong  life  or,  without  shortening,  to  comfort 
wliat  remains.  For  the  first  there  is,  I  believe, 
some  advantage' — not  a  great  prolongation  of  life, 
yet  enough  to  justify  an  operation  which  is  at- 
tended with  very  little  suffering  or  risk;  but  the 
chief  motive  is  in  the  hope  of  comfort,  and  the  com- 
fort that  may  be  gained  is  in  many  cases  so  great 
as  to  justify  a  greater  risk  of  life  than  is  incurred 
in  any  of  the  ordinary  operations  for  the  removal 
of  cancer  of  the  tongue.  The  risk  is  really  very 
small.  I  have  not  had  a  fatal  case,  or  witnessed 
one  ;  and  the  comfort  given  is  that  the  patient  is 
delivered  for  the  time  from  all  the  misery  of  one  of 
the  most  distressing  and  disabling  conditions  of 
disease,  and,  till  the  cancerous  growth  is  renewed, 
may  enjoy  complete  health  and  do  all  his  work. 
Doubtless  the  disease  will  return  after  the  opera- 
tion; but  it  is  as  unreasonable  to  refuse  a  painless 
operation,  and  one  free  from  risk  of  life,  because 
the  disease  will  return  at  some  time  soon  after  it, 
as  It  xvould  be  to  refuse  a  course  of  medicine  be- 
cause It  gi\L-s  only  temporary  relief.    When  a  man 


has  only  suppose  two  or  three  years  to  live,  it  is 
no  small  advantage  if  at  least  half  the  time  can  be 
spent  in  comfort  rather  than  in  misery,  and  in 
profitable  work  rather  than  in  painful  idleness. 
Looking  back  on  the  many  cases  of  cancer  of  the 
tongue  that  I  have  had  to  do  with,  I  should  be 
disposed  to  say  that  there  is  no  organ  on  which 
operations  for  cancer  are  more  justly  performed 
or  more  to  be  urged,  even  in  extreme  cases.  For 
the  method  of  operation  the  choice  lies  between 
the  knife  and  the  ecraseur.  Caustic  is  not  to  be 
thought  of,  unless  in  a  case  of  the  very  smallest 
extent;  and  the  cases  in  which  the  ligature  should 
be  used  must  be  extremely  rare.  I  have  never 
employed  it,  for  the  only  advantage  which  it  offers — 
that  of  avoiding  haemorrhage — is  just  as  well,  and 
much  less  offensively,  obtained  by  the  dcraseur.  The 
risks  and  trouble  of  hiemorrhage  are,  however, 
much  over-rated;  and  I  believe  the  knife  may  be 
preferred  to  the  ecraseur  in  all  but  the  largest  ope- 
rations, such  as  those  for  the  removal  of  the  whole 
tongue."  {Med.  Times  and  Gazelle,  Feb.  10, 
1866.) 

Ligature  of  Lingual  Arteries. — M.  Demarquny 
recommends  ligature  of  both  lingual  arteries  in 
severe  cases  of  cancer  of  the  tongue,  with  a  view, 
not  to  cure  the  disease,  but  to  produce  atrophy  of 
the  morbid  growth,  and  thus  to  obtain  prolongation 
of  life.  He  states  that  he  has  practised  this  ope- 
ration three  times  on  patients  in  a  bad  condition, 
and  the  result  has  been  satisfactory  in  every  case. 
In  one  patient,  who  was  exhibited  to  the  Socie'te 
de  Chirurgie,  the  tumor,  which  had  been  so  large 
as  almost  entirely  to  preclude  speaking,  mastica- 
tion, anj  swallowing,  was  much  diminished  in 
size  by  the  operation,  and  the  patient  could  eat, 
speak,  and  swallow  without  any  great  difficulty. 
The  operation  was  attended  with  no  inconvenient 
results  beyond  a  little  temporary  dysphagia,  and 
the  wounds  always  cicatrised  rapidly."  (Sse  Gaz. 
des  Hopitaua;  May  20,  1865  ;  and  Gaz.  Med.  de 
Farts,  1867,  p.  634.) 

In  an  aggravated  case  of  cancer  of  the  tongue  in 
St.  Mary's  Hospital,  one  of  the  lingual  arteries  was 
lied  by  Mr.  J.  Lane,  but  without  any  perceptible 
effect  upon  the  tumor.  It  was  proposed  to  tie  the 
artery  on  the  opposite  side  shortly  afterwards, 
but  the  patient  refused  to  submit.  The  mode  of 
operation  pr.ictised  in  this  case  was  that  recom- 
mended by  Malgaigne  (see  Glem.  de  Mid.  Opir. 
Ed.  V.  p.  171),  by  which  the  vessel  may  be  ex- 
posed with  great  certainty  and  facility.  An  in- 
cision about  1^  inches  in  length  is  made  parallel 
with  the  cornu  of  the  os  hyoides,  and  just  above 
it.  The  platysma  must  be  divided  to  the  same 
extent,  and  if  any  large  vein  be  found  in  the  way 
beneath  it  it  must  either  be  drawn  aside  or  divided 
and  ligatured.  The  subniiixiUary  gland,  the  lower 
edge  of  which  is  exposed,  must  be  pushed  a  little 
upwards.  The  tendon  of  the  digastric  is  then 
clearly  seen,  connected  by  the  fascia  with  the  os 
hyoides,  where  it  forms  two  sides  of  a  small  trian- 
gular space,  the  base  of  which,  situated  above,  is 
formed  by  the  hypoglossal  nerve.  Both  tendon 
and  nerve  are  here  lying  upon  the  hyoglossus  mus- 
cle, while  the  artery  runs  beneath  it.  If  the  fibres 
of  this  muscle  be  divided  in  the  small  triangular 
space  above  mentioned,  the  artery  will  at  once  be 
seen,  and  a  ligature  can  be  passed  under  it  with  a 
curved  probe  or  aneurism  needle.] 

Some  exceedingly  painful  ulcers  on  the  tongue 


have  been  cured  without  the  removal  of  the 
part,  and  certain  obstinate  cases  have  yielded  to 
the  repeated  application   of  leeches  under  the 
tongue,  after  a  vast  number  of  other  remedies  had 
been  tried  in  vain.    In  the  Encydop'tdie  Metho- 
dique,  art.  Laiigue,  there  is  an  account  of  an  affec- 
tion of  the  tongue  (reputed  to  be  cancerous,  though 
this  may  be  doubted),  which  got  completely  well 
under  a  very  simple  plan  of  treatment.    A  woman, 
thirty-five  years  of  age,  subject   to  cutaneous 
diseases  and  ill-conditioned  ulcers,  comphiined  for 
seven  or  eight  months  of  little  swellings,  accom- 
panied with  heat  and  pain,  which  made  their  ap- 
pearance on  the  edge  and  towards  the  apex  of  the 
tongue.     At  length  the   part  began   to  swell, 
harden,  and  to  be  the  seat  of  lancinating  pains. 
Its  surface  became  irregular  and  rough,  and  ail  one 
L    side  of  it  was  considerably  swollen.    The  patient 
f    could  not  put  her  tongue  out  of  her  mouth,  nor 
swallow  any  thing  except  liquids,  and  her  breath 
was  intolerably  foetid.    Various  sedative  remedies 
L    had  been  employed  without  success.    Cicuta  had 
been  used  as  a  topical  application:  it  had  also  been 
exhibited  internally  in  large  doses.    The  patient 
had  taken  for  a  long  while  the  bichloride  of  mer- 
cury ;  but  nothing  proved  of  any  avail.    At  length 
the  patient  was  so  tired  of  trying  the  effect  of 
medicines  and  applications  that  she  gave  them  up 
entirely,  and  contented  herself  with  trying  the  ex- 
periment of  keeping  honey  continually  in  her 
mouth.    As  this  method  seemed  to  give  her  some 
ease,  she  was  prevailed  upon  to  persist  in  it,  and 
in  this  way  the  pains  were  gradually  appeased, 
the  swelling  was  diminished,  and  at  the  end  of 
two  or  three  months  she  was  quite  well,  except 
that  an  indurated  cicatrix  remained  on  the  part 
affected,  and  considerably  obstructed  the  extension 
of  the  tongue  on  that  side. 

On  this  case,  however,  it  might  be  remarked, 
that  the  retardation  of  the  cure  seems  also  ascrib- 
able  to  the  injury  of  the  health  produced  by  the 
hemlock,  mercury,  &c  ,  and  that  the  amendment 
following  their  discontinuance  might  rather  have 
arisen  from  the  consequent  improvement  of  the 
patient's  health  than  from  any  effect  of  the  honey. 

Some  inveterate  diseases  of  the  tongue  may  be 
cured  by  hemlock.  In  the  work  last  cited  is 
mentioned  an  instance  of  a  very  unhealthy-looking 
ulcer,  near  the  apex  of  the  tongue,  attended  with  a 
considerable  thickening  of  the  part,  and  of  some 
duration,  which  was  cured  by  givinsj  large  doses  of 
cicuta.  But  of  all  the  medicines  which  have  the 
greatest  reputation  for  their  beneficial  effects  upon 
malignant  ulcers  of  the  lip  and  tongue,  none  per- 
haps is  deserving  of  so  much  confidence  as  arsenic, 
(bee  C.  Lane's  Case  of  dl-conditioncd  Ulcer  of  the 
Tongue  succcssfiillij  treated  iy  Arsenic;  Med.  Chir. 
Trans,  vol.  viii.  p.  201.)  Mr.  Earle's  report  of  the 
favourable  effects  of  hj-oscyamus  I  have  already 
noticed  :  he  speaks  also  in  praise  of  the  pulp  of 
CJUTots,  retained  on  the  ulcer  and  frequently 
changed.    {Op.  cit.  vol.  xii.  p.  2!iG.) 

However,  Jiotwiihstanding  many  facts  of  this 
kind  on  record,  medicines  shiiuld  not  be  tried  too 
long,  that  is  to  say,  sd  as  to  let  the  disease  attain  a 
condition  in  which  it  will  no  longer  admit  of  being 
cut  away.  When  the  disease  m:ikes  progress  the 
knife  should  be  enipliiyeJ  before  it  is  too  late. 

Baron  Diipiiytren  refers  to  an  instance  of 
paralysis  of  llw.  left  half  of  the  lonijue,  with  an 
atrophy  confined  to  the  same  portion  of  it :  the 
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faculty  of  taste,  however,  was  retained,  which  led 
Dupuytren  to  suspect  that  the  lingual  nerve  was 
principally  concerned.  The  patient  lived  two 
years  with  this  affection,  preserving  his  intellectual 
powers  nearly  to  the  last  moments  of  his  existence; 
but  his  genital  functions  had  been  much  impaired. 
A  few  days  before  he  died  symptoms  of  compres- 
sion of  the  brain  came  on.  In  the  post  mortem 
examination  many  hydatids  were  found  at  the 
base  of  the  cerebellum,  one  of  which  had  in- 
sinuated itself  into  the  anterior  condyloid  foramen, 
and  made  pressure  on  the  lingual  nerve.  This 
fact  seemed  to  Dupuytren  to  corroborate  the 
physiological  doctrine,  that  this  nerve  is  more 
especially  concerned  in  motion  and  nutrition.  (See 
Dupuytren,  in  Clinique  Chir.  t.  iii.  p.  364.) 

Sometimes  polypi  grow  from  tlie  tongue.  A  case 
of  removal  of  such  a  tumor  is  given  in  a  modern 
work.  (See  Edinb.  Med.  Chir.  Trans,  vol.  iii.)  " 
Solid  tumors,  generally  fatty,  are  sometimes 
formed  in  the  loose  cellular  tissue  under  the  tongue, 
and  cause  the  same  kind  of  inconvenience  ,is  a 
ranula.  Mr.  Listen  has  removed  some  tumors 
of  large  size  from  this  situation  by  dividing  freely 
the  membrane  of  the  mouth,  and  detaching  the 
swellings  with  the  finger  from  its  cellular  attach- 
ments. (See  Liston  on  Practical  Suryej-y,  p.  2'19.) 
There  is  a  good  specimen  of  this  disease  in  Mr. 
Liston's  museum. 

George  Lewis  Cooper. 


Louis,  in  M^m.  de  I'Acad.  (ie  Chir.  t.  v.  flow- 
/ajirf,  Aglossostomographie,  ou  Description  d'une 
Bouche  tans  Langue,  laquelle  parle,  et  fait  naturelle- 
ment  toutes  ses  autres  fonctions.  12mo.  Saumnr 
1630.  Lmcig,  Sur  les  Maladies  de  la  Lane-ue,  in  M6- 
moires  de  I'Acad.  de  Chir.  t.  v. ;  also  the  Memoir  of 
De  la  Malle,-  in  the  same  volume.  Encydopidie 
M<;thodique,  Partie  Chir.  art.  Langue.  Sir  Everard 
aome's  Piact.  Obs.  on  Cancer,  8vo.  Lend.  1805. 
Langenbech,  Neue  Bibl.  b.  ii.  p.  487,  8vo.  Hanover, 
1820.  Ciaue  and  f/.  BnWe,  in  Med.  Chir.  Trans 
vol.  vm.  andxn.  S.  Travers,  Op.  cit.  vol.  xv 
Luton,  On  Practical  Surgery,  p.  230.  8vo.  Lond.' 
1837;  and  other  works  cited  in  this  article. 


TONSILS. — [The  tonsils  are  subject  to  acnte 
inflammation,  terminating  usually  in  abscess;  to 
chronic  enlargement  or  hypertrophy  unaccom- 
panied  for  the  most  part  by  inflammatory  action  • 
and  to  sloughing  and  rapid  destructive  ulceration! 
The  first  of  these  affections  is  known  by  the  name' 
of  Cynanche  tonsillaris. 

Cynanche  tonsillaris  appears  to  be  dependent 
upon  a  disturbed  state  of  the  constitution,  to  occur 
m  early  adult  life,  and  in  middle  age,  rarely 
in  childhood  or  old  age,  frequently  recurring  in 
the  same  individual,  and  to  affect  many  members  of 
the  same  family.    It  is  usually  ushered  in  by 
general  malaise,  rigors,  and  by  great  debility.  The 
pulse  is  quickened,  the  tongue  is  coated  with  a  white 
creamy  secretion,  the  face  becomes  flushed,  and 
much  difficulty  in  swallowing  is  experienced.  The 
local  symptoms  are  pain  at  the  back  of  the  throat 
some  external  swelling  at  the  lateral  and  upper 
part  of  the  neck  with  tenderness  on  pressure,  the 
moiilh  is  opened  with  difficulty,  and  on  e,\amini.  g 
its  interior,  the  tonsils  and  soft  palate  are  found  to 
be  tumefied,  rod,  and  excessively  tender  to  the 
touch.    As  ihese  symptoms  increase,  the  voice  be- 
comes hoarse  and  indistinct,  and  thick  tenacious 
mucus  escapes  in  large  qiianiity  from  the  mouth 
or  requires  removal.    The  deglutition  becomes 
more  difliadt,  and  after  much  suffering  and  distress 
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from  pain,  from  want  of  food,  and  inability  to 
sleep,  an  abscess  forms,  implicating  tiie  soft  palate, 
as  well  as  the  tonsil,  and  no  relief  is  experienced 
till  the  abscess  either  gives  way  spontaneously,  or 
is  opened  by  the  surgeon.  In  some  fortunate  cases 
the  tonsillitis  may  terminate  in  resolution,  and  is 
o!'ten  supposed  to  do  so  when  the  spontaneous 
escape  of  matter  has  really  taken  place,  but  has 
been  overlooked.  This  latter  occurrence  is  indi- 
cated by  the  sudden  relief  experienced  of  all  the 
symptoms,  accompanied  by  an  unusual  and  nauseous 
taste  in  the  mouth. 

Cynanche  tonsillaris  is  not  considered  con- 
tagious, and  in  this  respect  differs  from  cynanche 
jiarotidea.  It  is  often  attributed  to  cold  and  damp, 
and  appears  to  be  influenced  by  atmospheric 
changes,  so  that  more  than  one  of  the  same  family 
may  be  affected  about  the  same  time.  The  attacks 
are  more  frequent  in  spring  and  autumn,  and  a 
person  who  has  once  sufl:ered  from  the  disease  is 
ver)'  liable  to  its  recurrence. 

The  treatment  of  tonsillitis  consists  in  adminis- 
tering internally  saline  and  antiseptic  medicines, 
such  as  chlorate  of  potash,  or  the  mineral  acids. 
An  emetic  of  mustard  or  of  ipecacuanha  has  been 
found  of  great  service  in  some  cases,  given  at  the 
commencement  of  the  attack,  and  the  exhibition  of 
guaicum  is  highly  spoken  of  by  Mr.  Joseph  Bell, 
of  Barrhead,  as  beneficially  influencing  the  com- 
plaint in  all  its  stages.  ( Watson's  Lectures  on  the 
Practice  of  Physic,  p.  789,  vol.  i.)  Locally  the 
steam  of  warm  water,  medicated  by  anodynes  or 
not,  inhaled  from  an  appropriate  apparatus,  gives 
relief  in  the  swollen  state  of  the  tonsils  and  soft 
palate.  Gargles  containing  antiseptic  solutions, 
in  which  chloride  of  lime,  chlorate  of  potash,  car- 
bolic acid,  or  Condy's  fluid  maj'  form  the  principal 
ingredient  are  also  useful.  The  tenacious  mucus 
which  collects  in  the  mouth,  and  is  difficult  to 
remove,  may  be  loosened  by  acid  gargles,  and 
other  applications  which  increase  the  flow  of  the 
saliva,  also  jellies,  particularly  the  black  cur- 
rant, have  been  used  with  advantage.  Leeches 
applied  to  the  throat  are  not  generally  had  recourse 
to  in  the  present  day,  but  may  be  found  useful  in 
young  and  plethoric  patients  before  matter  has 
formed.  Counter-irritants  have  also  been  applied 
with  advantage  ;  of  these  the  mustard  poultice  is 
generally  preferred,  but  blisters,  or  the  linimentum 
annnoniee  have  also  their  advocates.  The  patient 
should  be  kept  in  an  uniform  temperature,  and  his 
nourishment  should  consist  of  broths,  jellies,  ar- 
rowroot, light  puddings,  milk,  eggs,  and  other  soft 
solids.  Wine,  or  wine  and  water,  will  be  admis- 
siole,  and  is  often  required  in  cases  where  the  ex- 
haustion from  want  of  the  accustomed  amount  of  food 
and  stimulus  becomes  extreme.  When  the  matter 
is  fully  formed,  and  fluctuation  can  be  distin- 
guished by  the  linger  carefully  pressed  against  the 
painful  swelling  at  the  back  of  the  throat,  there  can 
be  no  doubt  that  a  lancet  or  bistoury  should  be 
plunged  into  it  to  permit  of  the  escape  of  the 
pent-up  matter.  For  although  the  abscess  would 
in  a  day  or  two  spontaneously  give  way,  yet  many 
huura  of  intense  suffering  and  discomfort  may  be 
iiniiiediately  saved  by  the  evacuation  of  the  abscess. 

In  performing  this  operation,  which  must  be  done 
through  the  narrow  space  left  between  the  teeth, 
and  which  is  often  not  sufficient  to  admit  the 
*"'!?<•>'.  great  care  must  be  taken  to  direct  the 
cuttnig  instrument  backwards  and  inwards,  so  as 
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to  avoid  the  possibility  of  wounding  the  internal 
carotid  artery,  which  lies  completely  to  the  outride 
of  the  swelling.  The  other  risks  in  opening  these 
almost  concealed  abscesses  arise  from  the  potitiou 
of  the  tongue  on  the  one  side,  and  of  the  check  on 
the  other,  which  are  more  or  less  swollen,  and  in 
danger  of  being  wounded,  especially  in  withdraw- 
ing the  lancet  or  bistoury.  Most  surgeons  provide 
against  this  difficulty  by  protecting  the  cutting  edge 
of  the  instrument  to  within  half  or  three-quarters 
of  an  inch  of  its  point  by  means  of  a  strip  of  ad- 
hesive plaister  wrapped  round  the  blade,  and  if  a 
common  lancet  be  used,  wrapped  round  its  move- 
able handles  as  well,  which  will  render  them  firm 
and  resisting.  An  instrument  has  been  invented 
for  the  express  purpose  of  opening  these  abscesses 
at  the  back  of  the  mouth.  It  consists  of  a  silver 
sheath  containing  a  concealed  lancet,  which  may  be 
thrust  forward  by  pressing  a  spring  at  the  extremity 
of  the  handle  of  the  instrument  and  becomes  again 
concealed  on  removing  the  pressure.  In  using  this 
instrument,  which  is  well  suited  to  secure  the  safe 
evacuation  of  these  abscesses,  the  silver  sheath  is, 
in  the  first  instance,  placed  in  contact  with  the  part 
of  the  swelling  intended  to  be  incised,  the  lancet 
is  then  made  instantaneously  to  project  and  recede, 
and  thus  all  other  parts  of  the  mouth  are  free  from 
any  danger  of  being  wounded. 

When  an  exit  has  been  made  for  the  matter  by 
the  surgeon,  or  when  the  abscess  gives  way  spon- 
taneously, a  marked  and  rapid  improvement  is  ex- 
perienced in  all  the  symptoms,  both  constitutional 
and  local  ;  the  appetite  quickly  returns,  the  fever 
and  debility  disappear,  and  the  health  and  strength 
of  the  patient  are  rapidly  restored.  Tonic  re- 
medies are  usually  prescribed  and  stimulants  are 
freely  given  in  this  stage  of  the  complaint;  but  so 
rapid  is  the  convalescence  that  all  necessity  for  treat- 
ment soon  ceases.  Tonsillitis  in  the  great  majority 
of  cases  thus  terminates  safely  either  by  resolution 
or  after  a  free  suppuration,  but  in  exceptional  in- 
stances some  complications  are  met  with.  The 
suppuration  occasionally  extends  beyond  the  usual 
bounds,  and  a  large  abscess  may  occupy  the  wholo 
side  of  the  neck,  requiring  openings  and  counter- 
openings  in  dift'erent  positions.  The  editor  has 
now  under  his  care,  at  St.  Mary's  Hospital,  a  man 
about  40  years  of  age,  who  has  had  a  very  severe 
attack  of  cynanche  tonsillaris.  Matter  freely  dis- 
charges into  the  mouth  from  a  spontaneous  outlet, 
but  an  extensive  abscess  also  occupies  the  side  of 
the  neck  from  the  margin  of  the  jaw  to  within  an 
inch  of  the  clavicle  ;  in  this  two  incisions  have 
been  made,  permitting  the  escape  of  half  a  pint  of 
rather  foetid  pus.  One  or  two  faUd  cases  are  men- 
tioned by  Sir  Thomas  Watson  {Op.  cit.  lect.  xliv., 
p.  78-4),  where  the  lingual  artery  was  implicated 
in  the  abscess,  and  death  from  hasmorrhage  oc- 
curred. 

Chronic  enlargement  or  hypertrophy  of  the 
tonsils  is  a  complaint  wh'ch  frequently  comes 
under  the  cognisance  of  the  surgeon,  and  occa- 
sionally requires  surgical  interference.  The  ton- 
sils in  this  affection  present  an  irregular  surface, 
with  numerous  deep  excavations  separated  from 
each  other  by  prominent  ridges,  produced  hy  the 
enlargement  of  the  follicles  and  crypts  of  the 
gland,  and  of  their  surrounding  fibro-cellular 
boundaries,  belonging  to  the  natural  structure  of 
the  tonsil.  The  ducts  of  the  gland  are  often 
pressed  upon  and  concealed,  and  their  contents 


•  detained,  so  thnt  they  become  inspissnted  and  foetid, 
and  may  be  seen  in  some  cases  and  picked  out  in 
the  fonii  of  small  yellow  particles  of  the  size  of 
pins'  heads,  or  larger.  They  are  of  the  consistency 
of  sebaceous  matter,  which  they  much  resemble, 
and  are  extremely  foetid  when  crushed  beween  the 
fingers.     This  detained  and  irritating  secretion 
can  hardly  fail  to  keep  up  considerable  irritation, 
and  to  form  one  of  the  principal  causes  of  the 
iiypertrophy  of  the  gland.    Superficial  ulcerations 
also  are  frequently  noticed,  occupying  chieHy  the 
prominences  of  the  irregular  surface  of  the  en- 
larged tonsil.    The  degree  of  enlargement  varies 
greatly  in  different  cases,  so  also  does  the  form  the 
tonsils  assume  under  the  disease.    In  some  cases 
they  are  almost  globular,  at  other  times  oval,  with 
the  long  diameter  from  above  downwards.  The 
enlargement  varies  from  double  to  three  times  the 
size  of  the  natural  strucfrre,  from  the  size  of  a 
filbert  to  the  size  of  the  largest  walnut.    In  the 
extreme  cases  the  tonsils  of  opposite  sides  are 
habitually  in  contact  with  each  other,  and  their  form 
is  flattened  and  variously  modified  by  pressure. 
■  Their  consistency  is  also  entirely  changed;  they  be- 
come as  indurated  and  resisting  as  a  scirrhous  tumor 
by  the  pressure  thus  occasioned.  In  such  cases  the 
deglutition,  the  voice,  the  respiration,  and  even  the 
circulation,  are  considerably  interfered  with.  On 
looking  into  the  mouth  and  examining  the  back  of 
the  fauces,  it  is  difficult  to  understand  how  the 
important  structures  here  situated  can  perform 
their  critical  functions  of  protecting  the  entrances 
to  the  air-passages  and  to  the  alimentary  canal 
during  respiration  and  deglutition.   Doubtless  the 
parts  have  by  degrees  become,  as  it  were,  educated 
to  their  duties  under  the  difficulties  and  obstacles 
gradually  presented,  which,  if  suddenly  produced, 
would  fatally  have  interfered  with  their  perform- 
ance and  rendered  existence  almost  impossible. 
This  disease  is  common  in  strumous  children,  and 
also  in  early  adult  age,  and  appears  to  attack  per- 
sons prone  to  affections  of  the  mucous  membranes 
generally,  such  as  preternatural  vascularity  and 
turgescence  of  these  structures  and  their  follicles. 

The  symptoms  of  enlarged  tonsils  are,  as  might 
be  expected,  comprised,  first  in  impediments  to 
respiration,  as  indicated  in  children  by  habitual 
audible  breathing  with  the  mouth  open,  and  by 
almost  constant  stertor  and  occasionally  arrested 
breathing  during  sleep,  the  patient,  in  consequence, 
waking  suddenly  in  alarm  and  struggling  for 
breath.  The  voice  also  becomes  thick,  nasal,  and 
indistinct,  and,  in  adults,  interferes  much  with  the 
intonation  of  the  voice  in  singing,  which  in  young 
adult  females  is  greatly  complained  of.  The  en- 
larged tonsils  and  the  thickening  of  the  adjacent 
mucous  membrane  encroach  in  many  cases  on 
the  Kustachian  tube  and  cause  considerable  deaf- 
ness. As  regards  deglutition,  the  principal  incon- 
venience arises  from  the  want  of  power  in  extreme 
CMsea  to  adjust  the  soft  palate,  so  as  to  protect  the 
P"sterior  nares  and  prevent  fluids  passing  into  the 
nostrils.  The  circulation  is  also  somewhat  inter- 
fered with  in  the  head  and  neck  from  venous  con- 
gestion, depending  upon  the  impeded  respiration. 

The  treatment  of  hypertrophy  of  the  tonsils 
greatly  depends  upnn  the  extent  tn  which  the 
enlargement  has  advanced,  and  on  the  cnnseq\icnt 
disturliance  of  the  functions  of  articulation,  of 
respiration,  and  of  deglutition.  Jn  the  nnijority  of 
cases  the  tonsils  are  nifcctedi  n  a  moderate  degree, 
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and  although  evidently  enlarged,  produce  but  slight 
inconvenience.  In  this  condition  either  no  treat- 
ment at  all,  or  that  which  is  merely  palliative, 
should  be  had  recourse  to.  Attention  to  the 
general  health,  and  the  constitutional  remedies 
most  relied  upon  in  the  management  of  a  strimious 
diathesis,  are  those  that  are  indicated.  Cod-liver 
oil,  steel  medicines,  preparations  of  iodine,  quinine 
or  a  combination  of  one  or  more,  of  these;  while  the 
digestive  functions  should  be  carefully  watched, 
and  any  existing  defects  treated  by  their  appro- 
priate remedies.  Change  of  locality  from  a  moist 
to  a  dry  atmosphere,  from  a  town  to  a  country,  or 
from  an  inland  to  a  sea-side  residence,  may  be 
attended  with  advantage.  To  the  tonsils  them- 
selves various  astringent  and  escharotic  applica- 
tions are  usually  applied.  The  lunar  caustic, 
either  in  substance  or  in  strong  solution,  the  tinc- 
ture of  catechu  or  kino,  the  tincture  of  iodine,  and 
similar  local  remedies  have  been  recommended  and 
have  been  followed  by  more  or  less  benefit;  but  it 
should  be  borne  in  mind  that  in  children  the  less 
severe  cases  in  time  greatly  improve,  and  that 
many  of  these  cases  in  adult  age  have  ceased  to  be 
even  a  source  of  inconvenience.] 

But  when  these  or  other  means  fail,  and  the 
isthmus  faucium  is  so  obstructed  that  serious  diffi- 
culty of  deglutition  and  respiration  are  occasioned, 
the  removal  of  part  of  the  tonsil  should  not  be 
deferred.  As  Mr.  Liston  observes,  "it  is  by  no 
means  necessary  to  remove  the  whole  tonsil,  and 
the  attempt  would  be  attended  with  the  greatest 
danger.  The  enlargement  is  but  an  opening  out 
or  simple  hypertrophy  of  the  gland.  The  surface 
heals  kindly,  and  there  is  no  reproduction  of  the 
tumor." 

[For  the  purpose  of  removing  the  hypertrophied  . 
gland,  the  ligature,  the  actual  cautery,  the  potassa 
fusa  were  formerly  advised  and  practised,  but  in  the 
present  day  cutting  instruments  are  alone  depended 
upon  The  fear  of  excessive  haemorrhage,  now 
found  to  be  groundless,  induced  the  older  surgeons 
to  prefer  the  more  cautious  means  of  removing  what 
they  considered  to  be  a  very  vascular  growth  by 
ligature  or  caustic,  but  the  great  inconvenience  of 
allowing  the  mass  to  slough  off  when  a  ligature 
was  applied,  and  when  the  actual  cautery  or 
potassa  fusa  were  used,  the  difficulty  of  apnlvimr 
them  to  the  back  of  the  throat  so  as  to  burn  awiv 
to  a  sufficient  extent  the  enlarged  gland  without 
injury  to  surrounding  and  contiguous  structures 
have  led  to  their  being  entirely  discarded.  It 
will  not  be  necessary,  therefore,  to  describe  these 
obsolete  methods  of  operating. 

With  regard  to  the  removal  of  hypertrophied 
tonsils  by  cutting  instruments,  as  practised  in  the 
present  daj',  two  principal  methods  have  been 
adopted.  The  one  by  the  fcu-ceps,  or  vulselh.m 
and  a  cutting  blunt-pointed  bistoury  ;  the  othei- 
by  means  of  various  instruments,  invented  for  the 
express  purpose,  in  the  form  of  scissors  or  i-uillo- 
tine.]  ° 

_  The  first  mode  is  the  more  simple  procccdinff  and 
IS  well  and  shortly  described  by  Mr.  Listen  who 
directs  the  patient  to  be  placed  opposite  a  s'troinr 
ight  ;  the  surgeon  depresses  the  tongue  with  the 
fore-liiiger  of  one  hand,  and  seizes  the  body  „f  ^1,,; 
gland  with  the  vulsellum  held  in  the  other  ||,^ 
iheu  introduces  the  narrow,  straight,  blunt-pointed 
knife,  with  Its  edge  directed  upwards  under  the 
gland,  and  by  a  few  gentle  sawing  motions  severs 
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(See 
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it  on  a  level  with  the  folds  of  the  velum. 
Lisloii's  Practical  Surgery,  p.  251.) 

[With  respect  to  the  second  means  alluded  to 
for  extirpating  the  tonsils,  although  the  guillotine 
is  the  most  perfect  invention  for  the  purpose,  it 
niiij'  be  as  well  to  mention  two  or  three  other  in- 
struments that  have  been  from  time  to  time  intro- 
duced by  different  surgeons  to  effect  the  same 
purpose,  and  vvliich  have  gradually  led  to  the  more 
perfect  contrivance  in  usa  in  the  present  day.] 

Desauit  used  to  emjiloy  an  instrument  which 
consisted  of  a  sharp-edged  blade,  which  was  in- 
cluded in  a  silver  sheath.  The  latter  had  at  its 
extremity  a  kind  of  notch,  in  which  the  gland, 
about  to  be  extirpated,  was  received.  The  surgeon 
seizes  the  tonsil  with  a  double  hook,  with  which 
he  is  to  raise  and  draw  it  a  little  forwards.  He  is 
then  to  take  the  cystitome,  and  put  the  tonsil  in 
the  notch,  on  a  level  with  the  place  where  the 
incision  is  intended  to  be  made.  When  the 
portion  which  is  to  be  cut  off  is  engaged  in  the 
notch,  the  operator  is  to  draw  the  part  towards 
him,  so  as  to  stretch  it,  and  press  the  instrument 
against  it  from  below  upward.  The  blade  being 
next  pushed  across  the  notch,  the  necessary  section 
is  accomplished. 

Dr.  Physic,  of  Philadelphia,  constructed  an  in- 
strument for  excision  of  the  tonsils,  which  he  lat- 
terly preferred  to  the  ligature.  It  is  composed  of 
two  steel  pieces  :  attached  to  one  end  of  each  is  a 
steel  ring;  between  the  two  is  a  lancet-shaped  blade 
moveable  on  two  screws  which  connect  the  pieces. 
The  tonsil  is  fixed  in  the  rings,  and  the  blade 
thrust  forwards  by  pressing  with  the  thumb  on  a 
button  at  the  extremity  of  the  handle,  when  it 
will  be  divided.  Dr.  Cox,  of  New  York,  likewise 
proposed  a  method  of  excising  the  tonsils,  which 
heems  to  Dr.  Reese  to  be  superior  to  either  of  the 
'  numerous  processes  which  have  been  published  by 
wa}'  of  improvements  in  this  operation.  A  descrip- 
tion of  his  instrument  maj'  be  found  in  the  New 
York  Med.  and  Fhys.  Journal  for  1829. 

[The  guillotine  in  its  improved  modem  form 
consists  of  a  metallic  frame  six  or  eight  inches 
long,  about  an  inch  wide,  and  two  or  three  lines 
only  in  thickness,  fixed  in  a  wooden  handle, 
wliich  is  attached  to  the  metallic  position  at  an 
obtuse  angle,  so  that  when  used  the  view  of  the 
interior  of  the  mouth  is  not  obscured  by  the  ope- 
rator's hand.  The  metallic  frame  terminates  at 
its  distal  extremity  in  an  oval  ring  or  fenestra  in- 
tended to  receive  the  tonsil  to  be  removed.  A 
groove  is  formed  in  the  lateral  margins  of  the 
frame  and  its  opening,  in  which  a  cutting  blade 
slides.  By  pressing  a  projection  in  the  handle  by 
which  the  blade  here  terminates  it  is  made  to  slide 
across  the  opening  containing  the  structure  to  be 
removed.  A  prong  or  fork  for  the  purpose  of  trans- 
fixing the  tonsil  when  protruded  through  the  fenestra 
of  the  instrument  has  been  added  to  the  guillotine  by 
M.  Chassaignac  and  which  is  made  to  move  simul- 
taneously with  tlie  blade.  The  mechanism  of  these 
nstruments  is  readily  understood  on  inspecting  them 
and  tiie  mode  of  applying  them  is  equally  apparent. 
Tiie  patient  being  seated  opposite  a  good  light, 
his  head  supported  by  an  assistant,  the  operator 
stands  in  front  of  him,  and  having  introduced  the 
instrument  edgewise  to  the  back  of  the  mftuth. 
Us  fenestrated  extremity  is  with  care  adjusted  so 
as  to  embrace  as  ranch  of  the  enlarged  tonsil  as  it 
is  thought   advisable  to  remove.     The  handle 


being  now  held  firmly,  the  thumb  is  used  to  press 
upon  the  projection  moving  the  blade,  and  it  is 
made  rapidly  to  glide  across  the  fenestra,  severing 
the  projecting  portion  of  the  diseased  structure. 
Some  difficulty  is  occasionally  experienced  in 
getting  the  gland  to  protrude  to  the  extent  desired 
by  the  operator,  arising  sometimes  from  the  un- 
steadiness of  the  patient,  at  others  from  the  form 
and  size  of  the  enlarged  gland  being  unsuitcd  to 
the  instrument  at  hand.  Under  these  circum- 
stances some  surgeons  avail  themselves  of  a  vul- 
scllum,  by  which  instrument  the  gland  may  be 
readily  forced  and  held  in  the  position  required 
before  thrusting  the  cutting  blade  across  it. 
Hemorrhage  to  a  moderate  extent  usually  takes 
place  at  the  time  of  the  operation,  but  it  soon 
ceases,  and  seldom  causes  trouble  or  anxiety  after- 
wards. In  exceptional  instances,  however,  it  has 
been  known  to  continue  for  many  hours,  and  to 
cause  considerable  uneasiness  in  the  mind  of  the 
patient  and  of  the  surgeon.  These  cases  should 
not,  therefore,  be  entirely  lost  sight  of  after  the 
operation.  Children  especially  should  be  watched, 
as  the  bleeding  which  takes  place  in  them  may 
not  be  suspected  till  the  p;\tient  becomes  pale  and 
faint,  as  the  blood  will  be  swallowed  as  fast  as  it 
escapes.  The  remedies  most  depended  upon  to 
arrest  the  bleeding  when  inordinate  are — ice  placed 
in  the  mouth,  painting  the  cut  surface  with  tincture 
of  catechu,  tincture  of  iodine,  or  of  the  perchloride 
of  iron,  or  other  styptics,  and  in  the  last  resort 
the  application  of  the  actual  cautery.  After  the 
operation  the  patient  experiences  for  a  few  days 
a  smarting  or  cutting  pain  on  swallowing  solids  or 
even  fluids  possessing  any  pungent  or  irritating 
qualities.  Wine  or  spirits,  if  taken,  will  be  more 
agreeable  when  freel}'  diluted  with  water.  It  is 
seldom  that  any  medical  treatment  beyond  a 
simple  astringent  gargle  is  required.  Half  a  glass 
of  port  wine  in  a  tumbler  of  water  is  as  suitable  a 
fluid  as  any  for  the  purpose.  The  diet  should 
consist  of  soft,  unirritating  materials  at  first,  and 
of  nutriment  principally  in  a  fluid  form — milk, 
eggs,  jellies,  broths,  light  puddings,  arrowroot,  &c., 
but  in  a  few  days,  fish,  fowl,  and  other  meats  may 
be  allowed,  and  will  be  swallowed  without  incon- 
venience. In  the  course  of  ten  days  or  a  fortnight 
the  cut  surfaces  will  become  covered  with  mucous 
membrane,  and  the  distressing  symptoms  for  which 
the  operation  was  performed  will  be  greatly  re- 
lieved, if  not  entirely  removed. 

The  gangrenous  and  destructive  ulcerations 
which  occasionally  destroy  the  tonsils  are  shared 
in  by  the  soft  palate,  the  arches  of  the  palate  and 
fauces  generall}'.  The  tonsil,  indeed,  is  seldoin  if 
ever  the  first  structure  affected,  the  diseased  action 
usually  commencing  in  the  soft  palate,  and  thence 
spreading  to  its  archr^s  and  then  to  the  tonsils. 
The  cause  of  this  destructive  morbid  action  is 
usually  traced  to  a  cachexia  in  the  system,  either 
from  the  poison  of  syphilis,  from  that  of  sc;irlet 
fever,  diphtheria,  or  some  other  contagious  or  in- 
fectious disease.  There  is  always  great  debility 
and  serious  disturbance  of  the  nutrition  of  t!ie 
structures  in  these  cases,  and  their  symptoms  and 
treatment  belong  more  to  the  particular  morbid 
condition  in  which  they  occur  than  to  the  diseases 
of  the  tonsil.  The  great  majority  of  the  cases  we 
see  in  which  the  soft  palate,  arches  of  the  palate, 
and  tonsils  have  been  destroyed  and  the  patients 
have  recovered,  have  resulted  from  syphilitic  ca- 
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cliexin,  nnd  at  one  period  reqxiired  the  appropriate 
remedies  for  that  disease.  These  were,  of  course, 
not  mercury  but  sarsaparilia,  iodide  of  potassium, 
and  other  tonics,  together  with  a  stimulating  and 
nutritious  diet  in  a  form  that  can  be  taken  under 
the  circumstance  of  the  great  difficulty  of  degluti- 
tion which  necessarily  attends  the  case,  while 
stimulating  local  applications,  such  as  the  tinctuia 
benzoin!  comp.,  or  Peruvian  balsam,  or  even  the 
nitric  acid  with  caution,  should  be  had  recourse  to. 
(See  VENERE.iL  Disease.)  The  gangrenous  and 
destructive  ulceration  occurring  as  one  of  the 
symptoms  of  scarlet  fever  {Ci/nanche  Maligna)  is 
more  frequently  fatal,  and  it  rarely  happens  that 
we  have  the  opportunity  of  seeing  the  ravages 
elfected  by  this  disease  after  recovery  upon  the 
tonsils  or  fauces.  With  regard  to  the  affection 
now  under  consideration,  Sir  Thomas  Watson 
observes  : — 

But  another  source  of  danger  arises  from  the 
gangrenous  ulceration  which  is  apt  to  ensue  in  the 
fauces  when  the  patient  is  not  killed  by  the  first 
violence  of  the  contagion.  The  system  is  re- 
inoculated,  I  believe,  with  the  poisonous  secretion 
from  the  throat.  Now,  under  these  circumstances 
also,  quina  or  wine — and  upon  the  whole  I  should 
give  the  preference  to  wine — are  to  be  diligently, 
thoiigli  carefully  given.  And  something  may  be 
done  by  way  of  gargles  to  correct  the  state  of  the 
throat,  and  to  prevent  the  distressing  and  perilous 
consequences  which  would  otherwise  be  likely 
to  flow  from  it.  A  weak  solution  of  chloride 
of  soda  may  be  employed  for  this  purpose,  and  if 
the  disease  occur  in  a  child  that  is  not  able  to 
gargle,  this  solution  may  be  injected  into  the 
nostrils  and  against  the  fauces  by  means  of  a 
syringe  or  elastic  bottle.  The  effect  of  this  appli- 
cation is  sometimes  most  encouraging.  A  quantity 
of  sloughy  matter  is  brought  away,  the  acrid  dis- 
charge is  rendered  harmless,  the  running  from  the 
nose  and  diarrhoaa  cease,  and  the  disease  is  con- 
verted into  a  form  which  approximates  to  the 
scarlatina  anginosn."  (Watson's  Ledures,  vol.  ii. 
p.  7.03.) 

Other  tonics  and  antiseptic  lotions  besides  those 
above-mentioned  may  be  tried  and  varied  accord- 
ing to  circumstances. 

The  tonsils  are  very  rarely  the  primary  seat  of 
scirrlius  or  of  epithelioma,  but  of  course  these 
aftections  may,  and  occasionally  do,  spread  to  the 
tonsils.] 

Sometimes  the  tonsils  are  suddenly  attacked 
with  such  a  degree  of  swelling,  that  respiration  is 
dangerously  obstructed.  This  case  is  analogous 
to  the  occasional  enormous  inflammatory  swelling 
of  the  tongue,  and,  if  it  resists  venesection  and 
leeches,  the  most  prompt  mode  of  relief  is  that  of 
niakiiig  several  deep  scarifications  with  a  knife  in 
the  parts.  Many  e-xamples,  confirming  the  good 
effects  of  this  practice,  have  been  seen  hy  Langen- 
beck.    (See  JVciin  BiU.  b.  ii.  p.  492,  &c.) 

TOUIlNIQUEf.  {French,  from  tourner, 
to  turn.)  An  instrument  for  stopping  the  flow 
of  blood  into  a  limb,  until  some  requisite  opera- 
tion has  been  performed,  or  a  more  permanent  plan 
of  checking  ha3morrhage  has  been  put  in  jiractice. 

1'hc  old  surgeons  used  to  surround  the  limb 
with  a  band,  witii  which  they  made  such  a  degree 
of  constriction,  that  the  ciriuLi",ion  was  quite 
Stopped.  They  also  believed  that  the  pressure  of 
the  band  was  advantageous  in  benumbing  the 
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limb,  and  moderating  the  pain  of  operations.  The 
violent  pain  and  contusion,  however,  which  such 
a  tourniquet  occasioned,  being  frequently  followed 
liy  abscesses,  and  even  by  mortification,  surgeons 
lound  it  necessary  to  devise  some  other  method. 
The  application  of  the  circular  band  was  first  im- 
proved, so  that  it  caused  less  pain,  and  less  mis- 
chief to  the  skin.  The  limb  was  surrounded  with 
a  very  thick  compress,  over  which  the  band  was 
placd.  Two  small  sticks  were  next  put  under 
the  band;  one  on  the  inside,  the  other  on  the  out- 
side of  the  limb;  and  they  were  twisted  till  the 
band  was  rendered  sufficiently  tight.  It  is  in  this 
manner,  says  Dionis,  in  his  Trailt  d' Operations, 
that  carriers  tighten  the  cords  which  fasten  the. 
bales  of  goods  in  their  carts.  A  French  surgeon, 
named  Morel,  made  this  first  improvement  in  the 
application  of  tourniquets. 

In  171fi,  J.  L.  Petit  presented  to  the  Academy 
of  Sciences  a  tourniquet  of  his  own  invention, 
which  was  much  more  perfect,  though  certainly 
complex,  when  compared  with  that  used  by 
modern  practitioners;  still  it  is  the  original  of  the 
latter,  and  both  are  constructed  on  the  same  prin- 
ciples. All  the  pieces  of  modern  tourr.iquets  are 
connected  together;  and,  instead  of  two  pieces  of 
wood,  used  by  Petit,  there  is  a  brass  bridge,  which 
is  capable  of  being  elevated,  or  depressed,  by 
means  of  a  screw,  made  of  the  same  metal.  Over 
this  bridge  a  very  strong  band  proceeds,  and  by 
passing  under  two  little  rollers,  at  each  end  of  the 
bridge,  it  always  remains  connected  with  the  in- 
strument; A  convex  firm  pad  is  sewed  to  the 
band,  and  put  immediately  over  the  artery,  when 
the  instrument  i.?  applied.  There  is  no  cushion 
for  the  opposite  side  of  the  limb  under  the  screw; 
but  a  thick  piece  of  leather,  through  which  the' 
band  proceeds  in  two  places,  is  always  situated 
under  the  lower  surface  of  the  brass,  and  serves 
to  prevent  any  bad  effects  of  its  pressure.  It  is 
usual  also  for  the  surgeon  to  fold  some  rag,  and  to 
put  it  in  this  situation,  at  the  time  of  applying  the 
instrument.    (See  H/emqbuhage.) 

The  following  are  the  advantages  of  the  modern 
tourniquet,  formed  on  the  principles  of  that  first 
invented  by  Petit :  I.  It  compresses  the  lateral 
parts  of  the  limb  less  than  the  tourniquet  pre- 
viously in  use.  2.  It  requires  the  aid  of  no  as- 
sistiint,  either  to  hold,  tighten,  or  loosen  it.  3. 
Tlie  operator  is  able  of  Iiimself  to  stop  the  flow  of 
blood  in  the  artery,  by  means  of  the  screw.  4. 
When  there  is  any  danger  of  hajinorrhage  after  aii 
operation,  it  may  be  left  on  the  limb,  and,  in  case 
of  bleeding,  the  patient,  if  no  assistant  be  at  hand, 
can  tighten  the  instrument  himself.  5.  Its  con- 
striction produces  less  danger  of  mortification,  be- 
cause it  does  not  altogether  stop  the  flow  of  blood 
through  the  collateral  arteries. 

Although  the  employment  of  the  tourniquet  in 
amputations  is  still  contirmed  by  the  majority  of 
hospital  surgeons  in  this  metropolis,  a  certain 
number  of  them  dispense  with  it.  In  University 
College  Hospital  I  have  never  seen  it  applied. 
Mr.  Guthrie  sttitos  that  he  usually  amputates 
without  it;  and  one  of  my  colleagues  is  decidedly 
against  its  employment.  "  In  the  greater  ani- 
putations  (says  he)  the  flow  of  blood  into  the  limb 
may  be  effectually  checked  by  extict  compression 
with  the  htiiid  on  the  principal  vessel.  This  mode 
of  arresting  lia;morrliage  during  operations  on  the 
limbs,  possesses  considerable  ndvantan-es  The 
3  G  °  ■ 
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preaaiire  is  not  made  till  tlie  instant  the  incisions 
are  commenced,  and  then  only  on  one  point.  The 
limb,  therefore,  is  not  gorged  with  blood,  nnd  the 
soft  parts  can  be  much  more  readily  carried  bade 
from  the  bone,  than  when  they  are  confined  by  a 
circular  band.  A  strong  spring,  with  pads,  one 
placed  in  the  course  of  the  vessel,  and  the  other 
on  the  opposite  point,  may  be  used  in  cases  where 
there  is  a  scarcity  of  assistants,  or  where  there  is 
a  probability  of  many  vessels  requinng  ligature. 
(See  Lhimi  on  Practical  Surgery,  p.  297.)  _ 

Dr.  Moore,  of  Massachusetts,  has  described,  in 
the  Neiu  England  Journal,  a  tourniquet  of  his  in- 
vention, which  is  very  generally  adopted  by  the 
suro-eors  in  that  country  who  have  not  laid  aside 
the°  use  of  this  instrument  in  their  amputations. 
Many  of  the  most  distinguished  American  surgeons 
dispense  with  the  tourniquet  altogether,  preferring 
to  rely  upon  compression  made  on  the  principal 
artery  of  the  limb  by  a  competent  assistant.  It 
is  asserted,  that  much  less  hemorrhage  attends  an 
amputation  without  a  tourniquet,  than  when  any 
modification  of  this  instrument  is  used,  and,  in 
very  many  cases,  the  success  of  the  operation  is 
overthrown  by  the  loss  of  blood. 

That  the  use  of  the  tourniquet  does  increase 
the  ha;morrbage,  Dr.  Reese  thinks  will  be  ap- 
parent to  all  who  compare  the  two  methods,  "  and 
although  the  bleeding  is  chiefly  from  the  portion 
of  the  limb  amputated,  yet  the  debility  induced  is 
not  the  less  on  this  account.  On  the  first  ap- 
plication of  this  instrument  to  the  thigh,  for  ex- 
ample, the  compression  is  made  on  the  superficial 
veins,  the  return  of  the  blood  prevented,  and  the 
morbid  state  of  the  limb  often  favours  the  conse- 
quent engorgement.  As  the  insti'ument  is  screwed, 
the  turgeseence  of  the  limb,  below  the  point  at 
which  the  compression  is  made,  continues  to  in- 
crease until  the  circulation  is  stopped.  No  sooner 
is  the  incision  made,  than  a  hemorrhage  of  very 
considerable  extent  takes  place,  and  the  assistant 
is  directed  to  tighten  the  instrument,  which  fails 
to  suppress  it,  because  the  blood  flows  from  the 
vessels  of  the  limb  below  the  incision,  thus  unnatu- 
rally- distended.  Every  operative  surgeon  must 
have  suffered  inconvenience  and  often  anxiety 
from  tliis  source,  and  yet  few  have  blamed  the 
tourniquet,  which  is  the  true  cause  of  the  mischief. 

"I  have  operated  myself,  and  witnessed  the 
amputation  of  the  thigh  by  Dr.  Btishe  and  others, 
where  the  femoral  artery  was  suddenly  compressed 
by  the  fingers  of  an  assistant,  and  the  hsemorrliage 
was  always  very  inconsiderable,  often  not  more 
than  half  a  pint  during  the  whole  operation.  I 
believe  the  time  is  not  very  remote  when  this 
instrument  will  be  everywhere  abandoned,  e.xcept 
where  the  surgeon  is  obliged  to  operate  without  an 
assistant,  and  in  such  cases  the  inconvenience  will 
have  to  be  submitted  to  of  course."  (See  Reese, 
in  American  Ed.  of  this  Didionary.) 

In  the  article  Hjemouriiage.  1  onglit  to  have 
noticed  the  ring  tourniquet,  wliich  is  adapted  to 
cases  of  compound  fracture  complicated  with 
luuraorrhage,  wound  of  the  brachial  artery  in 
venesection,  aneurism,  &c.  The  ring  tourniquet 
cr.nsists  of  a  metal  ring,  having  a  diameter  larger 
than  that  of  the  limb,  to  which  it  is  to  be  applied, 
and  a  width  of  about  an  inch.  The  circum- 
ference is  pierced  at  one  point,  so  as  to  admit  a 
screw,  to  the  inner  extremity  of  which  a  pad  is 
f'xed,  nnd  to  tlie  outer  end  a  small  handle  to  turn 


the  screw  with,  by  the  action  of  which  the  pad' 
can  be  carried  towards,  or  away  from,  the  centre 
of  the  circle.  This  instrument,  when  applied, 
makes  pressure  only  on  two  parts,  viz.  by  the  pad 
on  the  site  of /he  artery,  or  bj-  the  portion  of  the 
ring  immediately  opposed  to  the  pad,  on  the  sur- 
face of  the  limb  directly  opposed  to  the  position  of 
the  artery.  Thus  it  does  not  interfere  with  the 
collateral  circulation.  (See  Tyrcll,  in  St.  TlLomas's 
Hospital  Reports,  p.  20.)  Sir  Astley  Cooper  in- 
forms me  that  he  has  often  known  hemorrhage  from 
broken  limbs  stopped  by  the  use  of  this  instrument. 
It  merits  a  trial,  therefore,  before  following  the  prac- 
tice of  Dupuytren  and  Delpech,  which  consists 
in  exposing  and  tying  the  femoral  artery  at  a 
distance  from  the  seat  of  injury  in  the  leg.  The 
employment  of  ring  tourniquets  has  prevailed  more 
in  some  hospitals  than  others;  and  1  know  that  it 
was  sometimes  resorted  to  by  Dupuytren  himself, 
as  well  as  by  some  of  the  surijeons  of  Italy,  and 
other  parts  of  the  world.  The  late  Sir  William 
Blizard  long  ago  had  an  instrument  constructed 
on  the  same  principles,  for  the  compression  of  the 
artery  in  cases  of  aneurism. 

[The  Italian  tourniquet,  Signorim''s,  or  horse-shoe 
compress,  acts  on  the  same  principle  of  only 
causing  pressure  on  two  opposite  points;  but  as  it 
only  half  encircles  the  limb,  it  has  been  found 
wanting  in  steadiness  and  security.  Mr.  Skey's 
tourniquet  is  intended  to  obviate  this  disadvantage. 
It  is  composed  of  two  semicircles  of  steel,  one  fit- 
ting into  the  other  by  running  in  a  groove.  Each 
half  is  fixed  by  a  spring  catt-h  to  the  other,  and 
may  be  enlarged  or  reduced  at  will  to  any  size  re- 
quired. In  the  centre  of  each  semicircle  is  the  pad 
for  pressure  and  counterpressnre,  the  former  being 
provided  with  a  screw.    {Op.  Sarg.  p.  328.)] 

TRACHEOTOMY.  TpaxeTo,  the  windpipe, 
and  Te^ii/O),  to  cut.  The  operation  of  opening  the 
trachea. 

[The  term  Bronchotomy  {^p6yxos,  the  wind- 
pipe, and  T€>i/£<>,  to  cut)  is  the  general  term  used 
to  denote  all  the  operations  undertaken  to  open 
the  air  tube  at  any  part  of  its  extent,  and  trache- 
otomy is  thus  one  of  its  sub-divisions.  Tracheotomy 
is  the  oldest  of  all  the  operations  performed  on  the 
windpipe,  having  been  snggested,  according  to 
Galen,  by  Asclepiades  of  Bithj-nia,  about  B.C.  100. 
His  mode  of  operating  is  unknown.  It  was  ap- 
apparently  repeatedly  performed  by  Antyllus  of 
Rome  (about  a.d.  340),  whose  procedure  Paulus 
Aegineta  describes.  Ccelius  Aurelianus  and  Are- 
teus  also  performed  it.  It  was  not,  however,  till 
the  publication,  in  the  Memoirs  of  the  Royal  Aca- 
demy of  Surgery,  at  the  beginning  of  this  century, 
of  two  pape'rs  on  the  subject  by  Louis,  that  the 
true  value  and  comparatively  small  danger  of  the 
operation  were  known. 

In  opening  the  windpipe  we  may  wish  to  fiilhl 
a  temporary  object,  or  obtain  a  permanent  orifice. 
There  are  many  purposes  which  an  artificial  open- 
ing niav  serve.  .  ^ 

1st.  "it  may  be  required  to  admit  air  into  the 
lungs  when  from  any  cause  the  communication  with 
the  atmosphere  is  obstructed.  This  may  be  due 
to  swelling  in  the  mouth  itself  or  throat,  as  en- 
largement of  the  tongue  or  tonsils;  any  closure  ot 
the  pharynx  or  glottis  by  inflammatory  swelling  or 
cfTusion;  or  by  growths  existing  either  e.^ternal  to 
the  canal  and  pressing  upon  it,  or  filling  up  Its  interior. 

If  such  sources  of  obstruction  cannot  be  quickly  re- 


moved,  and  if  suffocation  threaten,  tlien  an  open- 
ing below  their  seat  may  be  called  for.  In  sudden 
and  violent  inllivmmation,  as  that  which  follows  the 
imbibition  of  hot  water  or  steam,  or  caustic  solu- 
tions; in  oedema,  or  spasm  of  the  glottis,  arising 
from  any  cause;  in  laryngitis;  in  pressure  on 
the  windpipe  by  a  foreign  body  impacted  in  the 
gullet;  occasionally  in  cut  throat,  and  wounds  and 
rupture  of  the  windpipe;  in  sloughing  of  the  throat, 
as  after  scarlet  fever;  in  "epilepsea  laryngea;'' 
sometimes  even  in  extensive  emphysema,  or  in  cellu- 
lar iuHammation  of  the  neck;  in  croup,  diphtheria, 
&c.where  false  membranes  obstruct  the  air  passages; 
in  fractures  and  displacement  of  the  hyoid  bone  or 
the  cartilages  of  the  larynx,  and  sometimes  in 
necrosis  of  these  bodies;  in  narrowing  or  partial 
obliteration  of  the  windpipe  by  cicatrices  or 
disease;  more  rarely  in  paralysis  of  the  larynx, 
and  as  a  palliative  in  hydrophobia,  tetanus,  poison- 
ing, &c.  The  growths  which  may  obstruct  the 
windpipe,  and  which  may  lie  external  to  it  or 
occupying  its  interior,  are  very  numerous.  Can- 
cer, tubercle,  aneurism,  abscess,  polypi,  syphilitic 
or  other  warts,  calculi,  cysts,  goitre,  hydatids, 
&c.,  &c. 

2nd.  For  the  removal  of  foreign  bodies  from 
the  air  passages.  Tracheotomj'  is  for  obvious  rea- 
sons more  successful  in  such  cases  than  when  per- 
formed for  the  relief  of  disease, 

3rd.  The  windpipe  may  also  require  to  be 
opened,  in  cases  of  asphyxia,  to  allow  of  artificial 
respiration  being  more  easily  and  effectually  per- 
formed. 

4th,  and  lastly.  It  may  be  undertaken  solely  to 
give  rest  to  the  upper  part  of  the  windpipe,  or  to 
allow  of  direct  medication  of  the  diseased  parts,  as 
in  inflammation,  ulceration,  and  sloughing  of  the 
larynx  from  any  cause,  wounds,  growth  within 
the  canal,  fracture  and  necrosis  of  cartilage, 
&c.,  &c. 

It  is  doubtless  mainly  due  to  the  too  delayed 
performance  of  the  operation  in  many  cases  that 
practical  results  have  not  always  responded  to  the 
promise  theory  suggested.  Secondary  complica- 
tions have  been  allowed  to  arise,  and  tiie  removal 
of  the  primary  condition  has  become  of  less  mo» 
ment.  This  remark  is  especially  true  as  regards 
tracheotomy  in  croup  and  diphtheria,  wlien  a  lui- 
tural  hesitation  is  feit  to  undertake  what  appears  a 
formidable  or  possibly  needless  operation,  while  in 
truth  it  is  the  sole  safety  by  preventing  those  fatal 
complications  which  so  soon  render  all  treatment 
abortive.  So  long  as  tracheotomy  is  looked  on  as 
a  hist  resource,  nothing  more  can  be  expected  of  it 
than  of  other  remedies  vainly  had  recourse  to  in 
like  desperate  circumstances. 

The  windpipe,  subcutaneous  in  its  upper  por- 
tions, gets  deeper  as  it  passes  downwards,  espe- 
cially in  short-necked,  fat  persons,  till  at  the  epi- 
sternal  notch  it  reaches  a  considerable  depth.  This 
circumstance,  of  itself,  renders  operations  on  the 
upper  parts  of  the  passage  easier  and  less  danger- 
ous than  those  on  the  lower. 

The  windpipe  is  opened  at  various  parts  of  its 
extent.  In  tracheotomy  the  aperture  may  be 
nuide  either  above  or  below  the  isthmus  of  the 
thyroid;  or  the  crico-thyroid  membrane  may  be 
opened  ("  laryngotomy  or  that  membrane  may 
be  tirst  incised,  anil  the  cricoid  cartilage  and  a  few 
rings  of  the  trachea  afterwards  split  ("  laryngo- 
tracheotomy  "),  oryet  again,  in  certain  rare  circuni- 
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stances,  an  opening  may  lie  made  mwch.  higher  in 
the  canal,  viz.  in  the  hyo-thyroid  membrane 
("  sus-hyoidienne  "  operation  of  Vidal  de  Cassis). 

Analoiit!/. — The  different  portions  of  the  wind- 
pipe and  their  relationship  to  one  anotlier  must  be 
carefully  studied  as  regards  these  operations.  In 
passing  from  above  downwards  we  have  the  follow- 
ing parts  occurring  in  succession  in  the  middle  line. 
The  hyoid  bone,  lying  a  short  way  below  the  chin, 
can  be  easily  defined,  then  the  hyo-thyroid  space 
divides  it  from  the  thyroid  cartilage,  which,  by 
its  projection  in  the  neck,  forms  one  of  the  leading 
landmarks,  especially  in  the  male.  A  bursa  occa- 
sionally lies  in  front  of  the  "pomum  Adami,"  or 
more  prominent  part  of  the  cartihige,  and  the 
notch  which  occupirs  the  middle  space  above  the 
projection  is  a  useful  guide  to  the  centre  line  of 
the  neck.  The  thyroid  cartilage  has  been  split 
for  the  removal  of  a  foreign  body  from  the  neigh- 
bourhood of  the  vocal  cords.  About  an  inch  below 
the  prominence  of  the  thyroid,  and  lying  quite 
superficially,  we  have  the  crico-thyroid  apace,  then 
the  cricoid  cartilage,  which,  from  being  a  complete 
circle  of  cartilage,  presents  a  firmness  and  resist- 
ance which  can  be  distinguished  with  ease  at 
every  age,  and  in  all  states.  In  any  case  of 
doubt  it  is  best  found  by  searching  upwards  from 
the  epi-sternal  notch  for  the  first  point  of  resistance. 
Beneath  the  cricoid  comes  the  trachea,  parsing 
backwards  as  well  as  downwards,  and  measuring 
in  the  adult  4i  inches  to  the  sternum.  It  is 
crossed  on  its  2nd  or  3rd  ring  (rarely  as  high  as 
its  1st),  i.e.  about  an  inch  below  the  cricoid,  by 
the  isthmus  of  the  thyroid  gland.  The  breadth  of 
this  isthmus  varies  considerably,  being  usually 
greater  in  females.  The  gland  is  little  developed 
in  inlants.  The  windpipe  occupies  the  centre  of  a 
triangular  space,  the  base  of  which  is  formed  by 
the  hyoid  bi  ne  and  the  sides  by  the  sterno-mas- 
toid  muscles.  ...The  apex  is  formed  by  the  epi- 
sternal  notch. 

Over  the  trachea  lies  the  skin,  which  is  very 
movable  and  easily  displaced,  a  circumstance 
which  should  be  borne  in  mind  in  making  incisions 
through  it,  as  in  traclieotomy.  The  superficial 
and  deep  cervical  fascia,  the  anterior  fibres  of  the 
sterno-hyoid  and  sterno-thyroid  muscles,  which, 
meeting  in  the  middle  line,  are  connected  by  some 
cellular  tissue,  and  below  these  we  have  some  loose 
cellular  tissue  lying  over  the  air  tube.  The  middle 
thyroid  veins  lie  above  the  sternum,  and  cover  the 
lower  part  of  the  trachea,  on  the  middle  line  of 
which  there  are  usually  two  chief  trunks,  and  in 
tile  infant  the  thymus  gland  may  project  some  way 
above  the  sternum. 

The  hyo-thyroid  membrane  is  pierced  by  the 
superior  laryngeal  nerve  and  artery — a  vessel  of 
insignilicant  size.  The  crico-thyioid  membrane 
again  is  crossed  by  a  small  arterial  communication  : 
wiiile  the  isthmus  of  the  thyroid  gland  is  occupicLl 
by  a  venous  plexus  formed  by  the  thyroid  veins, 
which  is  capable  of  giving  the  utmost  annoyance  if 
wounded,  and  will  consequently  rei|uire  to  be 
avoided  or  secured  before  being  divided.  Those 
are  the  chief  vessels  met  witli  in  front  of  the 
windpipe.  Occasionally  a  small  artery — the  .ar- 
teria  tliyroidea  iiiia  ("middle  thyroid  "  of  Harrison, 
"  the  artery  of  Neubauer"),  arising  from  the  arch 
of  the  aorta  or  the  iniiominata,  or,  in  yet  rarer 
cases,  from  the  internal  mammary,  traverses  the 
middle  line  under  the  deep  fascia,  passing  upwards 
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to  the  lower  Lorder  of  the  isthmug.  There  is  no 
need  to  recall  the  position  of  the  carotid  arteries  or 
jugular  veins,  as  they  are  well  clear  of  the  wind- 
pipe, and  cannot  be  injured  if  the  most  ordinary 
knowledge  and  skill  is  possessed  by  the  operator, 
but  it  is  requisite  to  say  that  occasionally  a  sub- 
stitute for  the  anterior  jugular  lies  in  front  of  the 
trachea,  and  that  a  transverse  branch  is  not  un- 
common passing  from  one  anterior  jugular  to  ano- 
ther across  the  front  of  the  trachea  at  its  lower 
part.  Lastly,  the  innominate  artery  crosses  the 
trachea  obliquely  at  the  inferior  part  of  the  tube, 
and  has  been  found  to  rise  considerably  above  the 
level  of  tlie  sternum.  Burns  met  with  five  in- 
stances of  this,  and  in  one  case  saw  it  reach  the 
border  of  the  thyroid  gland.  The  left  carotid 
has  been  known  to  arise  from  the  innominate  and 
cross  the  lower  part  of  the  trachea  considerably 
above  the  sternum.  These  anomalies  are  fortu- 
nately rare,  yet  they  should  be  held  in  mind. 

A  general  consideration  of  the  anatomical  rela- 
tionships of  the  windpipe  teaches  two  lessons.  1st. 
The  necessity  of  carefully  confining  our  incisions 
to  the  middle  line,  especially  in  children  in  whom 
the  windpipe  is  very  small,  easily  displaced,  and 
easily  missed  when  the  soft  parts  are  swelled  and 


and  passing  another  sheet  over  the  body  and  limbs 
and  round  the  table.  Chloroform  should  be  used  if 
there  is  much  spasm  and  restlessness,  especially  in 
children,  when  tracheotomy  is  to  be  performed; 
for  laryngotomy  it  is  hardly  necessary.  It  greatly 
facilitates  the  operation.  If  true  asphyxia,  how- 
ever, is  present,  i.  e.  when  the  blood  is  surcharged 
with  carbonic  acid,  chloroform  should  not  be  em- 
ployed; nor  is  it  required,  as  the  patient  is  then 
almost  quite  insensible  to  pain,  and  lies  quiet. 
Faure  and  Demarquay  have  sliovifn  how  long  this 
state  of  anaesthesia  continues  in  those  who  have 
been  asphyxiated.  Even  after  intelligence  and 
the  power  of  motion  have  returned,  if  the  dys- 
pnoea is  increased  by  the  chloroform,  its  use  should 
not  be  continued. 

The  instruments  required  are  sharp  and  probe 
pointed  knives,  dissecting  and  artery  forceps, 
director,  retractors  with  long  handles,  sponges 
(some  fastened  on  whalebone),  a  dilator,  double 
ciinula  with  tapes  attached,  ligatures,  tenaculum, 
needle  and  thread,  adhesive  plaister,  scissors,  elastic 
catheter,  a  S3'ringe  with  slender  and  long  nozzle, 
sharp  and  blunt  hooks,  small  catch  or  bull-dog 
forceps.  If  the  operation  is  performed  for  the 
removal  of  a  foreign  bod)',  a  piece  of  pliant  wire 


infiltrated,  as  they  often  are,  in  consequence  of  j  may  be  of  use,  and  long  slender  forceps  of  different 


the  measures  which  have  been  employed  previous 
to  the  operation.  And,  2nd.  That  we  should 
not  prolong  our  incisions  further  downwards  to- 
wards the  sternum  than  is  absolutely  necessary. 

The  great  movabilitj^  of  the  windpipe,  both 
laterally  and  from  above  downwards,  especiallj^  in 
the  young,  is  necessitated  by  its  functions,  ani  is 
attained  by  the  bed  of  loose  cellular  tissue  in  which 
it  lies.  The  mode  in  which  it  rises  in  deglutition 
is  of  advantage  to  the  operator,  as  enabling  him  to 
open  the  tube  lower  than  he  otherwise  could;  but 
the  ease  with  which  it  is  displaced  laterally  is  often 
a  source  of  considerable  embarrassment,  both  when 
the  canal  is  being  exposed  and  when  it  is  being 
opened. 

The  mucous  membrane  lining  the  trachea  is 
attached  with  considerable  firmness  to  the  carti- 
lages; yet  that  it  can  be  detached  and  carried  be- 
fore the  point  of  the  canula,  has  been  proved  by 
the  cases  related  by  Dupuytren  and  Fizenu. 

Tracheotomy  is  thus  Performed  : — Position :  The 
recumbent  is  best,  on  a  firm  narrow  table  with  a 
good  light.  In  the  case  of  children,  it  is  very  im- 
portant that  they  be  placed  quite  parallel  with  the 
table,  so  that  we  may  not  be  deceived  in  the  line  of 
our  incisions.  The  head  and  shoulders  should  be 
slightly  elevated,  and  the  neck  gently  (not  too  much) 
stretched.  This  position  is  better  than  sitting  with 
the  head  supported  on  the  breast  of  an  assistant; 
but  sometimes,  from  the  extreme  dyspncea  caused 
by  lying  down,  a  sitting  posture  must  be  adopted. 
The  aid  rendered  by  the  assistants  is  very  impor- 
tant. One  should  steady  the  head  by  standing 
opposite  the  operator  and  placing  a  hand  on  either 
side,  and,  by  keeping  some  of  the  fingers  below 
the  jaw  the  neck  may  at  the  same  time  be  suffi- 
ciently extended.  The  limbs  should  he  secured 
by  a  second  assistant,  and  a  third  should  be  ready 
to  aid  the  operator.  As,  however,  we  are  most 
frequently  called  upon  hurriedly  to  execute  this 
optration,  and  that  often  at  night,  when  assistants 
caimot  readily  be  obtained,  the  services  of  the  second 
ni:\y  he  dispensed  with  in  children  by  binding  the 
child's  limbs  firmly  in  a  sheet  before  beginning, 


shapes.  If  for  croup,  a  solution  of  nitrate  of  silver 
should  be  at  hand. 

The  operator  stands  facing  the  patient  and 
on  his  right  side.  This  is  better  than  leaning  over 
the  face  as  some  do.  The  different  parts  of  the 
windpipe  should  be  traced  and  the  position  of  the 
cricoid  carefully  noted.  In  very  young  children 
the  th3'roid  cartilage  cannot  be  recognised.  The 
incision  is  begun  chtse  to  that  cartilage  and  con- 
tinued downwards  for  an  inch  and  a  half  or  more, 
according  to  the  length  of  the  patient's  neck  and 
the  depth  of  the  tube  from  the  surface.  This  in- 
cision may  be  made  in  the  ordinary  way,  or  the 
skin  may  be  pinched  up  by' the  left  hand  of  the 
surgeon  and  the  assistant  and  so  divided.  This 
latter  method  is  a  good  one,  as  it  enables  a  greater 
depth  to  be  reached  at  once  with  less  chance  of 
dividing  the  veins.  The  utmost  care  should  be 
taken  to  keep  the  middle  line,  but  it  is  unnecessary 
to  mark  it  before  beginning  by  applying  any  aiustic 
or  other  agent  to  the  skin.  Careful  sponging  of 
the  cut  surface,  and  retraction  where  necessary  by 
appropriate  hooks,  is  to  be  attended  to  by  the  second 
assistant,  but  such  retraction  must  throughout  the 
operation  be  very  steadily,  evenlj',  and  judiciously  ap- 
plied, otherwise  the  centre  line  will  be  lost,  and  the 
operator  inconnnoded  and  not  aided.  The  dissection 
passes  between  the  pra3- tracheal  muscles,  all  vessels 
which  are  observed  being  avoided  if  possible,  and 
those  which  are  cut  bemg,  if  necessary,  secured 
either  by  ligature,  or  with  a  small  bull-dog  forceps, 
or  twisted,  or  the  pressure  of  the  assistant's  finger 
applied.  If  the  exigencies  of  tlie  case  are  not  such 
as  to  render  such  a  proceeding  impossible,  the 
operator  should  be  in  no  hurry,  but  use  great  caution. 
It  is  very  de^irabIe  to  save  the  patient's  blood,  as 
economising  his  strength  and  so  improving  his 
chances  of  recover}-.  It  is  true  that  the  most  effectual 
means  of  arresting  the  venous  bleeding  is  to  re- 
establish the  respiration,  the  embarrassment  of  which 
is  the  cause  of  the  congestion  of  the  vessels,  and  it  is 
also  probably  true  that  the  danger  of  siiftbcation  by 
the  passing  of  blood  into  the  trachea  after  it  h.is 
been  opened  has  been  much  exaggerated,  as  it  i3 
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well  known  that,  except  in  cases  of  great  exhaustion, 
the  patient's  natural  ettbrt  instantly  ejects  any  sucii 
intruder  so  soon  as  a  free  exit  has  been  provided  fur 
it;  yet  it  is  desirable  if  the  call  for  rapid  action 
is  not  very  imperative  to  secure  as  we  proceed 
any  vessel  in  the  wound  which  bleeds  much  before 
we  open  the  windpipe.  In  this  way  consider- 
able trouble,  both  at  the  time  of  operation  and 
afterwards,  is  avoided.  In  some  cases,  how- 
ever, we  must  sacrifice  all  minor  considerations 
to  the  main  one  of  re-establishing  the  respiration. 
Recamier  very  needlessly  recommended  the 
trachea  not  to  be  opened  for  some  hours  after 
the  preliminary  incisions  had  been  completed,  so 
as  to  he  certain  that  all  fear  of  hffimorrhage  had 
passed. 

The  deeper  portions  of  the  dissection  are  best 
effected  by  means  of  the  handle  of  the  scalpel.  The 
trachea  should  be  clearly  seen  and  exposed  before 
any  attempt  is  made  to  open  it.  All  the  most  ex- 
perienced operators  have  strongly  advocated  this. 
When  the  tube  is  about  to  be  opened,  Chassaignac's 
hook  with  a  groove  on  the  back  should  be  employed 
to  perforate  and  fix  the  trachea.  It  is  inserted  below 
the  lower  border  of  the  cricoid,  the  handle  being  at 
lirst  turned  to  the  side,  so  as  to  allow  of  the  easv 
introduction  of  the  pnint,  and  then  held  upwards 
towards  the  chin  by  the  surgeon  himself  or  his  as- 
sistant while  the  knife  is  slid  along  the  groove 
into  the  tube  and  the  necessary  incision  made 
downwards;  or,  what  is  better,  the  hook  being 
held  by  the  assistant  is  employed  merely  to  fix,  ele- 
vate, and  steadj'  the  windpipe,  while  the  operator, 
placing  the  forefinuer  of  his  leit  hand  at  the  lower 
angle  of  the  wound,  and  so  keeping  down  the  soft 
parts  and  guarding  the  veins  lying  thereby  gentle 
pressure,  opens  the  tube  with  the  back  of  the  knife 
turned  downwards,  and  cuts  upwards  as  far  as  may 
be  requisite.  There  is  much  less  chance  of  harm  in 
this  way.  The  knife  should  be  entered  between 
the  rings  and  with  a  slight  jerk.  The  slightly 
curved  abscess  lancet  does  admirably  for  opening 
the  tube.  The  trachea  should  not  be  cut  down- 
wards more  than  is  required,  but  the  extent  to 
which  it  is  opened  must  be  regulated  by  the  object 
for  which  the  operation  is  performed.  If  a  foreign 
body  is  to  be  removed,  much  more  room  will  be  | 
wanted  than  when  the  mere  admission  of  air  is 
re()uired. 

The  mode  in  which  Chassnignac  employs  his 
hook  is  not  that  above  recommended.  lie  inserts 
it  through  the  skin  as  the  first  step  in  the  operation 
before  »ny  incision  is  made  at  all.  The  difficulty 
of  acconi|ilishiiig  this  in  many  cases  on  account  of 
the  gliding  of  the  skin  is  fully  acknowledged,  but 
all  difficulty  vanishes  if  the  incisions  .are  first 
completed  as  above  recommended. 

The  knife  should  be  next  turned  on  its  side  so 
as  to  open  the  lips  of  the  wound,  or  what  is  better 
the  handle  of  the  scalpel  should  be  inserted  and 
turjied  half  round,  atui  the  canula  (if  such  is  to  he 
used)  passed  aloiifj  it  into  the  canal.  Mr.  Worthing- 
ton  has  lately  (KUJC;  described  in  A/nlica/ 
'J'imes  and  Gazette  an  ingenious  device  to  facilitati: 
the  passing  of  the  canula.  A  deeply  grooved  steel 
director  fits  closely  to  the  back  of  the  scalpel,  and 
is  adjusted  by  means  of  a  slit  into  which  a  button 
on  the  handle  of  the  knife  projects.  The  director 
lies  nut  of  the  way  till  pushed  forward  after  the 
trachea  has  been  opened,  and  as  it  is  then  freed 
from  the  scalpel  it  loniains  in  the  wound  as  a 
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guide  for  the  canula.  Many  different  patterns  of 
"  dilators  "  have  been  suggested,  intended  to  open 
the  wound  and  facilitate  the  introduction  of  the 
canula.    These  will  be  again  referred  to. 

The  space  between  the  lower  edge  of  the  cricoid 
cartilage  and  the  isthmus  of  the  thyroid  is  so 
small  in  young  children,  and  the  vascularity  of 
the  isthmus  so  great,  that  if  we  cannot  hook  it 
down  and  so  keep  it  out  of  the  way,  we  must  di- 
vide the  cricoid  as  well  ("  laryngo-tracheotomy ") 
as  the  tracheal  rings,  in  order  to  get  sufficient 
room  for  the  canula.  In  children  of  6  or  8  years 
of  age,  the  opening  may  be  made,  if  so  wished, 
below  the  isthmus. 

If  there  is  much  mucus  or  other  foreign  matter 
in  the  windpipe  to  be  expelled,  it  is  better  to  wait 
a  short  tiiue  before  introducing  the  tube,  the  hps  of 
the  wound  being  held  asunder  by  retractors  or  by 
the  simple  expedient  of  passing  a  strong  thread 
through  the  lips  of  the  tracheal  wound,  on  either 
side,  which  can  be  held  or  if  necessary  tied  behind 
the  back  of  the  neck,  or  as  is  suggested  by  Chas- 
saij.'nac,  twisted  round  pins  passed  throufjh  a  plait 
of  the  soft  parts  at  a  short  distance  on  either  side 
of  the  wound.    If  the  opening  is  only  intended 
for  temporary  purposes,  it  is  often  best  not  to  use 
a  tube  at  all,  and  thus  avoid  the  irritation  it  un- 
avoidably causes  and  the  cloggijig  with  mucus  it 
is  so  apt  to  give  rise  to,  but  to  keep  the  opening 
patent  by  means  of  blunt  hooks  or  some  of  the 
many  means  which  have  been  suggested  for  the 
purpose,  such  as  two  pieces  of  elastic  watch-spring, 
having  their  points  slightly  bent  outwards,  so  .as 
to  catch  the  edges  of  the  tracheal  wound,  and 
these  may  be  kept  in  place  by  being  tied  behind 
iheneck  or  united  there  by  a  sliding  screw  which 
enables  them  to  be  adjuste'd  to  the  circumference 
of  the  neck.    Two  pieces  of  bent  copper  wire, 
or  pewter  or  lead  or  some  such  appliance,  will 
serve  the  same  end.    If  the  patient  is  very  much 
exhausted,  any  foreign  body,  such  as  blood  or  mu- 
cus or  tube  casts,  present  in  the  windpipe  will  be 
forcibly  ejected  by  a  violent,  and  often  to  an  inex- 
perienced person,  dangerous    looking  spasmodic 
effort.     If  they  fail  to  be  removed  by  a  sponta- 
neous effort,  they  can  be  got  quit  of  by  "turning  the 
patient  on  his  side  or  face,  or  by  withdrawintr  them 
by  means  of  a  syringe.    To  suck  them  out  by  the 
mouth  or  an  elastic  catheter,  as  Roux  and  others 
(including  the  writer  of  this  article,  on  one  occasion 
when  the  patient's  life  could  not  otherwise  have 
been  saved)  have  done,  might  be  justified  when 
the  danger  is  imminent,  but  in  some  of  the  cases 
in  which  tracheotomy  is  performed,  such  a  proceed:- 
ing  might  be  attended  with  the  utmost  danger  to 
the  operator.     If  bleeding  to  any  annoying  ex- 
tent takes  place  from  the  interior  of  the  windpipe 
after  it  is  opened,  as  when  a  false  membrane 
has  been  detached,  it  is  best  suppressed  by  the 
application  of  ice  to  the  upper  part  of  the  sternum 
iiid  elevating  the  head.    Dupuytren's  advice  to 
make  the  patient,  if  sensible,  respire  deeply  should 
then  also  be  remembered.    Some  operators  put 
great  weight  on  the  removal  of  the  tracheal  fascia 
Irom  the  edges  of  the  orifice  made  in  the  wind- 
pipe, so  as  to  avoid  its  subsequent  interference  with 
the  patency  of  the  opening. 

Such  is  an  outline  of  the  usual  steps  in  the 
operation  of  tracheotomy.  Tlio  manipulations 
may  be  divided  into  three  stages,  eacli  of  which 
are  attended  by  certain  difficulties.  First,  exposing 
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the  trachea;  second,  opening  it  when  found;  third, 
iVitroducing  the  tulie. 

1st.  Reaching  the  ivindpipe.  In  thin  adult'^ 
with  loria;  neclcs  there  is  no  difficulty  in  this  part  of 
the  operation  ;  but  in  short-necked  fat  persons 
w'"ose  respiration  has  been  gravely  compromised, 
and  wliose  sterno-mastoid  muscles  are  contracted 
so  aa  to  bury  the  trachea  deeper,  and  in  whom 
as  a  consequence  the  veins  are  very  full  and 
the  restlessness  great;  and  in  children  where,  as  a 
result  of  the  various  local  applications  which  have 
been  used,  the  tissues  are  infiltrated  and  the  land- 
marks in  a  great  measure  lost,  and  where  the 
patient  exercises  no  control,  the  incisions  are  fre- 
quently accomplished  with  much  difficulty  and 
anxiety.  The  very  small  size  of  the  windpipe  in 
young  children  is  also,  of  course,  a  great  source  of 
difficulty.  The  touch  must,  after  the  skin  is  di- 
vided, be  as  much  trusted  to  as  the  sight,  and  the 
greatest  care  taken  in  all  cases  as  to  what  is 
cut. 

2nd.  To  open  llie  trachea  when  laid  bare  needs 
considerable  care,  for  reasons  before  mentioned. 
Its  extreme  movalnlit}',  both  longitudinall3'^  and 
laterally  ;  its  small  size  in  young  persons,  and  the 
ease  with  which  in  them  it  is  effaced  or  transfixed 
or  greatly  injured;  the  near  neighbourhood  of 
great  vessels,  &c.,  are  all  points  to  be  borne  in  mind. 

Chassaignao's  or  Edvvards'  hook  (which  is 
better  from  having  a  straight  back),  or  a  simple 
tenacnlum,  help  the  operator  greatly.  The  tena- 
culum director  was  first  recommended  by  Bauchot. 

Various  instruments  have  been  invented  to  su- 
persede the  knife,  but  few  of  these  present  any 
advantage,  while  many  of  them  are  hiuhly  ob- 
jectionable. Mr.  Erichsen  describes  a  hook  which 
cuts  on  its  concave  side,  and  which  aims  at  both 
fixing  and  opening  the  tube  at  the  same  time. 
Sharp  pointed  scissors  with  outer  cutting  edges,  and 
a  notch  to  prevent  their  too  deep  insertion,  is  another 
contrivance,  suggested  by  Dr.  Marshall  Hall,  but 
one  of  very  doubtful  efficacy.  The  skin  is  pinched 
up  and  cut,  and  then  the  scissors  are  pushed  in  at 
the  proper  part,  the  blades  expanded  so  as  to  en- 
large the  wound,  and  the  canula  passed  between 
the  blades.  Garius'  trachea  forceps  are  very 
much  of  the  same  character.  Various  other 
"  tracheotomes  "  have  been  suggested.  In  Thom- 
son's the  limbs  are  obtusely  curved  near  their 
termination  and  have  cutting  points.  After  being 
passed  transversely  between  two  rings  of  the 
trachea  at  one  plunge,  and  without  any  preliminary 
cutting,  the  limbs  are  separated  by  a  screw  and 
the  canula  passed  between  them-  The  opening 
made  in  the  windpipe  being  here  limited  to  the 
space  between  two  rings  is  quite  inadequate  to  the 
removal  of  foreign  bodies.  Gerson's  tracheotome 
consists  of  three  movable  blades  sharp  at  their 
point  and  meeting  closely.  These  blades  are 
sepnrated  by  the  action  of  a  vice.  An  incision  is 
made  in  the  first  instance,  but  of  limited  extent, 
down  to  one  of  the  spaces  between  the  rings, 
and  then  the  tracheotome  is  inserted  and  the 
blades  separated  and  the  canula  passed  between 
them. 

Mr.  Bill,  of  the  American  armj',  has  recently 
propdsed  to  use  a  trocliar  of  steel  enclosed  in  a 
silver  ciinuU.  The  instrument  is  curved  like  Bc- 
Inque's  canula  for  plugging  the  nares.  The  point 
of  the  trochar  is  sharp  like  that  of  a  curved  bis- 
to'iH',  and  the  ba  k  of  the  blade  is  blunt.  TJiere 


is  an  opening  on  the  back  of  the  canula  near  its 
point  and  rings  for  fastening  it  in  its  place  after 
insertion.  The  instrument  is  passed  into  the 
windpipe  through  the  crico-thyroid  space,  and  its 
point  withdrawn.  The  concavity  being  forwards, 
the  extremity  is  passed  down  inside  of  tlie  wind- 
pipe and  made  to  press  on  the  wall  at  the  part 
where  it  is  wished  to  make  the  opening,  and  that 
should  be  as  low  .as  possible.  When  got  into  place, 
the  centre  line  being  carefully  observed,  the  point 
is  made  again  to  protrude  and  the  windpipe 
pierced  from  within  outwards.  The  opening  in  the 
back  of  the  canula  permits  of  breathing.  So  soon 
as  the  trachea  is  pierced  the  opening  made  is  en- 
larged by  the  knife,  the  point  of  which  is  passed 
into  the  orifice  of  the  canula  and  the  whole  drawn 
upwards  or  pushed  downwards  in  the  middle  line. 
It  will  be  seen  that  this  is  truly  a  double  opera- 
tion, and  is  in  reality  both  clumsy,  complicated, 
and  more  dangerous  than  that  it  proposes  to  re- 
place. Langenbec  uses  a  double  hook,  the  limbs 
of  which  are  separated  by  a  spring.  The  wind- 
pipe is  fixed  by  the  hooks,  the  knife  cuts  between 
them  so  as  to  open  the  trachea,  and  the  hooks 
being  separated  keep  the  wound  open  for  the 
canula.  A  double  knife,  or  rather  a  knife  whose 
blade  splits  when  the  soft  parts  have  been  di- 
vided, and  the  windpipe  opened,  so  as  to  give  pas- 
sage to  the  canula,  has  b^en  suggested  by  Liier. 
M.  Sees'  instrument,  again,  consists  of  a  cutting 
blade  concealed  between  the  limbs  of  a  dilator, 
one  of  which  is  a  hook.  This  is  intended  to 
fix,  cut,  and  dilate  in  succession.  Maisonneuve 
uses  an  instrument  which  cuts  from  within  out- 
wards, after  having  pierced  the  windpipe. 

Curved  or  straight  trochars  (first  used  in  tracheo- 
tomy by  Santorius)  having  a  trachea  tube  as 
canula,  have  been  made  of  many  forms,  as  those 
of  Decker,  Bill,  Michaelis,  &c.  They  propose 
to  render  the  opening  of  the  windpipe  quicker, 
easier,  and  safer  from  hajmorrhage,  and  to  enable 
the  canula  to  be  put  in  place  at  once. 

Some  instruments  again  remove  a  portion  of  the 
trachea  after  perforating  it,  and  thus  allow  of  a 
larger  opening.  Dr.  Marshall  Hall  used  an  instru- 
ment of  this  kind.  The  objection  to  such  a  pro- 
ceeding is  that  serious  contraction  of  the  trachea 
is  said  by  some,  who  have  tried  it,  to  follow.  This, 
however,  has  been  denied  by  otlier  operators. 

It  may  be  said,  however,  that  in  the  hand  of  a 
skilful  and  well-educated  surgeon,  the  knife  is  in- 
finitely safer  than  any  of  these  contrivances,  which 
are  apt  to  beget  an  ill-founded  confidence  in  those 
employing  them,  and  to  cause  them  to  undertake  an 
operation  they  are  incapable  of  performing  aright, 
whereas  the  proper  and  safe  use  of  such  instru- 
ments in  most  cases  requires  actually  more  care 
and  skill  than  the  knife  does.  Some  of  these 
instruments  are  used  witliout  any  preliminary 
incision  of  the  soft  parts,  and  are  blindly  driven 
into  the  windpipe.  How  easily  may  the  elastic 
and  most  nmvable  trachea  of  a  young  person  be 
pushed  aside,  effaced  or  transfi.xed  !  The  aper- 
ture, moreover,  made  by  a  trochar  is  far  tuo 
limited  for  any  purpose  except  the  mere  admission 
of  air,  and  is  quite  inadequate  to  give  exit  to  a 
foreign  body  of  any  size,  or  even  to  allow  of  the 
escape  of  mucus  or  false  membrane. 

The  windpipe  has  been  repeatedly  transfixed 
with  the  knife,  and  both  sides  opened;  and  thus,  in 
one  case,  related  by  Scdillot,  fatal  hajmorrhage 
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took  place  from  a  large  vein  on  the  oesophngiis,  nnd  '. 
in  others,  fistulous  communications  between  the  i 
trachea  and  oesophagus  have  resulted.  i 

3rd.  liilroducimj  the  caiuda  is  not  always  easy. 
It  has  been  pushed  between  the  trachea  and  the 
overlying  tissues,  and  also  between  the  lining 
membrane  of  the  windpipe  and  the  cartilages,  by  i 
no  less  able  a  surgeon  tlian  Dupuytren.  Sometimes 
in  young  children  its  introduction  is  impeded  by 
fat.  The  elasticity  of  the  canal  makes  the  wound 
in  it  very  ready  to  close,  and  if  the  orifice  is  small 
and  the  tube  or  forceps  not  introduced  before  tlie 
knife  is  withdrawn,  the  opening  in  it  may  be  lost. 
It  is  to  keep  the  opening  patent  till  the  canula  is 
in  position  that  the  various  "  Dilators  "  have  been 
invented.  Gerdy  used  an  elastic  catheter,  and 
Dionis  a  probe,  as  a  guide,  and  these  or  the  finger 
will  frequently  suffice  as  a  mere  guide  to  the  ori- 
fice. Trousseau's  dilator  consists  of  a  double- 
limbed  instrument,  like  a  pair  of  forceps,  having 
the  points  turned  outwards,  so  as  to  fix  the  edges 
of  the  wound,  and  a  spring  between  the  blades 
which  keeps  them  separate  when  the  pressure  of 
the  hand  is  removed.  They  are  of  course  inserted 
closed,  and  then  the  blades  are  allowed  to  separate. 
Chassaignac  uses  a  long-limbed  instrument,  the 
points  of  which  meet  at  an  obtuse  angle,  and  allow 
of  the  passage  of  the  tube  between  them.  Garnier, 
Marshall  Hall,  Marjolin,Garius,  Laborde  and  other 
have  varied  the  form  or  arrangement  of  such  in- 
struments. They  are  all,  however,  somewhat 
objectionable  from  the  space  that  they  occupy  in 
the  wound.  Dilators  of  wire  fulfil  the  end  very 
well.  The  double  hook,  whose  points  are  separa- 
ted by  pressing  the  handle,  or  by  sliding  up  a 
ring,  as  Mr.  Maunder  suggests,  may  also  be  useful, 
as  they  serve  to  fix  the  trachea  while  being  opened, 
and  then,  as  their  points  are  allowed  to  separate, 
give  passage  to  tlie  canula.  Reference  was  before 
made  to  Mr.  Worthington's  director  guide. 

In  passing  a  canula  into  the  trachea  the  wound 
should  be  first  accurately  seen,  and  then  the  point 
of  the  tube  carefully  introduced,  observing  the 
curve  and  its  relationship  to  the  direction  of  tlie 
windpipe.  Trousseau  recommends  that  a  piece  of 
oiled  silk  or  caoutchouc  should  be  interposed  be- 
tween the  canula  and  the  skin. 

Trachea  tubes  are  of  endless  shapes  and  modes 
of  construction.  They  vary  in  size  according  to 
the  cjilibrt;  o:  the  windpipe  into  which  they  are  to 
be  introduced.  The  idea  is  that  they  should 
priivide  as  nearly  as  possible  the  same  area  as  the 
glottis,  whose  function  they  are  in  some  measure 
to  replace.  In  adults  they  should  allow  of  30 
cubic  inches  of  air  to  pass  at  each  respiration,  and 
in  children  half  as  much. 

Trousseau  givfs  tables  indicating  the  size,  curve, 
length,  <\;c.  of  canula;,  according  to  the  patient's 
age,  founded  on  careful  measurements  of  the  dia- 
meter of  the  trachea.  So,  too,  Guersant  recognises 
four  sizes  for  use  in  children  between  two  and  fif- 
teen years  of  age,  but  such  minute  distinctions  are 
not  by  any  means  necessary,  as  a  lair  guess  may  in 
any  case  be  made  of  what  size  of  luho  we  should 
employ.  Guersant's  numbers  are  No.  1  f<ir  infants 
from  1  to  4  years,  a  canula  (i  niillinictcrs  in  diinne- 
ter  and  h  centimi'ters  in  length;  No,  "2  for  children 
from  4  to  fj,  ii  niillinictcrs  in  diameter  ;  No.  3  for 
children  from  })  to  I'i,  10  millimeters  in  dianuiler, 
and  fi  centimeters  in  length  ;  No.  4  for  those  from 
1'2  to  l.'j,  the  same  length  as  the  last,  and  12  mil- 


limeters in  diameter.  A  fifth  size  comprehends 
canulas  for  adults.  Its  measurement  is  IS  milli- 
meters in  diameter.  Since  the  above  was  written 
the  author  has  seen  a  table  of  Mr.  Marsh's 
measurements  of  the  trachea  and  cricoid  at 
various  ages.  It  is  given  in  vol.  iii.  of  St,  Bar- 
tholomew's Hospital  Reports,  to  which  the  reader 
is  referred. 

As  the  perfect  freedom  of  the  tube  is  of  the 
utmost  moment,  double  tubes  (as  first  employed  by 
George  Martins)  should  always  be  used,  as  then 
the  inner  one  can  be  taken  out  and  cleaned 
without  displacing  the  outer.  The  inner  tube 
should  slightly  exceed  the  outer  in  length,  and 
should  be  easily  withdrawn  and  inserted,  otherwise 
those  left  in  charge  (as  happened  in  a  case  of  the 
writer's)  may  be  unable  to  withdraw  it,  or  at  least 
fear  to  use  the  necessary  force,  and  so  allow  the 
passage  to  become  closed.  The  outer  orifice  or 
shield  of  the  tube  should  lie  flat  on  the  neck,  being 
parallel  with  the  surface,  and  then  the  curve  of  the 
tube  should  correspond  to  the  direction  of  the 
windpipe  in  which  it  lies,  the  point  not  projecting 
against  either  of  its  walls,  as  it  would  ao  if  the 
curve  is  too  great  or  too  small.  The  point,  too, 
should  not  be  too  sharp,  for  fear  of  causing  ulcera- 
tion in  the  interior  of  the  windpipe.  This  has  been 
known  to  arise,  and  fatal  hajinorrhage  from  the 
innominate  artery  to  follow  on  the  fifth  day  after 
the  operation.  The  instrument  is  mure  easily  in- 
troduced if  the  point  is  somewhat  conical  (an  ar- 
rangement, however,  which,  to  a  small  extent,  di- 
minishes the  calibre  of  the  tube),  or  if,  like  Dr.  Ful- 
ler's canula,  it  can  be  contracted  at  its  point  when  it 
is  being  passed.  Trachea  tubes  are  best  fabricated 
in  two  separate  portions,  and  they  should  be  solid, 
not  having  the  rim  soldered  on  to  the  tubular 
part,  but  forming  an  indivisible  part  of  it,  as  then 
the  risk  of  its  separating  and  allowing  the  tube  to 
i'all  into  the  windpipe  (which  has  several  times 
occurred)  will  be  obviated. 

It  would  be  useless,  as  well  as  endless,  to  refer 
to  the  many  trachea  tubes  which  have  been  sug- 
gested ;  every  instrument-maker's  catalogue  con- 
tains several  patterns.  Dr.  Fuller's  bivalve  tube 
is  wider,  shorter,  and  less  curved  than  most.  Both 
inner  and  outer  tubes  are  of  equal  diameter  through- 
out,— the  inner  being  longer  than  the  outer.  The 
outer  tube  is  divided  longitudinally  into  two  por- 
tions, which  are  flattened  towards  their  inferior 
extremity  so  as  to  lie  close  together,  and  admit  of 
easy  introduction,  while  when  the  inner  tube  is 
inserted  they  are  made  to  diverge  to  their  full  ex- 
tent. Air  is  admitted  on  the  withdrawal  of  the 
inner  tube,  not  merely  at  the  extremity,  but  also 
between  the  blades. 

Bretonneau's  outer  canula  in  the  same  way  con- 
sists of  an  upper  and  lower  half,  which  are  kept 
firmly  apart  by  an  inner  tube,  which  is  easily 
withdrawn  when  requiring  to  bo  cleansed.  De- 
marquay's  outer  tube,  in  its  inferior  part,  divides 
into  three  branches,  which  are  hold  together  on 
introduction  and  separated  afterwards  by  the  in- 
sertiiin  of  the  inner  tube.  By  using  inner  tubes 
of  increasing  size,  any  constriction  in  the  larynx 
can  be  dilated.  Krishaber's  canula  has  llirce  valves 
and  allows  of  speaking  and  expectoration.  Some 
instruments,  again,  admit  of  being  lengthened  or 
shoriened,  so  as  to  ci)in|)ensate  fur  the  amount  of 
swelling  present.  Some  are  perforated  so  iis  to 
■   allow  of  the  expiratory  current  of  iiir  passing  up- 
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wards  into  the  larynx.  Luers'  ball  valve  is  an  ad- 
mirable addition,  as  it  allows  of  articulation.  The 
Bubdivisinn  of  the  extremity  of  the  inner  tube 
into -.mall  aperuirss  13  a  givat  liisativ.-mtiisre. 

Whatever  form  of  tub.'  is  eraploved.  it  should  be 
freqiiei  tly  and  carefully  cleaned,  either  by  beiim 
withdrawn  and  washed,  which  is  best,  or  a  feather 
or  a  small  bit  of  soft  sponge  attached  to  whalelione 
inserted  so  as  to  remove  all  foreign  bodies.  Vari- 
ous ingenious  forceps  liave  been  invented  for  pas- 
sing through  the  canula  and  removing  slireds  of 
false  membrane,  &c.    Even  this,  however,  is  not 
enough  to  insure  cleanliness.    Inspissated  gummy 
mucus  may  so  adhere  to  the  extremity  of  the  outer 
tube,  even  when  shorter  than  the  inner  one,  as 
to  embarrass  the  respiration.     This  is  best  got 
quit  of  by  introducing  a  feather  or  a  small  heated 
and  oiled  elastic  catheter.    Pouring  in  a  little 
■warm  water  (and  a  good  deal  may  thus  with  ad- 
vantage be  from  time  to  time  introduced  if  the 
interior  of  the  canal  becomes  dry)  or  heated  oil 
\yill  also  be  found  useful.  This  promotes  expectora- 
tion and  the  expulsion  of  any  foreign  body.  Any 
large  portion  of  thick  mucus  or  false  membrane 
must  be  withdrawn  with  forceps.    If  it  be  wished 
to  withdraw  the  outer  tube  as  well  as  the  inner, 
it  can  be  safely  done  by  first  introducing  an  elastic 
catheter.    This  will  serve  as  a  guide  fur  the  rein- 
trodiiction  of  the  tube  and  also  as  a  breathing  pas- 
sage till  the  canula  is  returned.    For  fastening  the 
canula  in  its  place  a  ribbon,  or,  what  is  better,  an 
elastic  india-rubber  cord  may  be  used,  which  should 
be  tied  sufficiently  tight  to  prevent  the  risk  of  a 
cough  displacing  it,  and  yet  not  so  firmly  as  tn 
embarrass  the  circulation.  A  hook  and  eye  on  the 
ends  of  the  cords  will  secure  them.  Chassaignac 
proposes  to  attach  the  canula  to  a  long  pin,  made 
to  traverse  both  lips  of  the  wound  at  its  upper 
angle,  to  which  it  is  fixed  by  a  thread  applied  as 
in  the  twisted  suture. 

"It  is  of  the  utmost  consequence  after  the  operation 
to  keep  the  air  of  the  apartment  moist  and  warm 
hy  boiling  water  in  the  room  and  conducting  tlie 
steam  towards  the  patient's  bed  by  means  of  tin 
pipes.  If  this  is  attended  to,  not  only  will  there 
be  less  risk  of  the  canula  closing,  but  the  chances 
of  inflammatory  action  occurring  in  the  bronchia 
or  lungs  will  be  greatly  diminished.  The  tem- 
perature of  the  apartment  should  be  uniform  and 
about  65  deg.  All  mucus,  saliva,  &c.,  should  be 
at  once  wiped  away,  and  a  piece  of  muslin  loosely 
put  over  the  orifice  of  the  tube  to  prevent  the 
entrance  of  dust,  and  retain  the  moist  hot  air  of 
respiration.  If  the  tube  is  worn  continuously,  a 
knitted  worsted  muflaer  should  be  placed  round 
the  neck  and  over  the  orifice  of  the  canula  when 
the  patient  is  out  of  doors. 

It  is  probably  more  in  the  careful  nursing  and 
surveillance  of  the  patient  after  operation  than  in 
the  performance  of  the  operation  itself,  that  success 
IS  to  be  obtained  in  tracheotomy.  Trousseau  and 
others  drop  in,  or  swab,  the  inie  iir  of  the  wind- 
pipe alter  it  is  opened  in  croup  and  diphtheria  for 
some  days  with  a  solution  of  nitrate  of  silver  (ten 
or  twenty  grains  to  the  ounce),  and  they  believe 
that  this  diminishes  irritation,  and  also  the 
tendency  to  the  formation  of  false  membranes. 
SJoietness,  absence  of  all  sources  of  bodily  or 
iiienta  irritation,  and  the  regulation  of  tlie  s.-cre- 
ons  by  the  simplest  means,  with  a  nourishing 
"iia  easily  digested  diet,  comprises  the  after  treat- 


ment. By  closing  the  end  of  the  tube  with  the 
finger,  the  patient  can  articulate  and  expectorate. 

The  complications  which  may  arise  after  tracheo- 
tomy are  luemorrhiige  ;  emphysema  (fr.m  too 
liini  ed  a  superficial  wound  or  the  parallelisin  be- 
tween t  e  external  and  internal  wounds  being  hist, 
or  the  tube  being  displaced),  abscess  in  the  medi- 
astinum, from  the  tube  having  been  inserted  be- 
tween the  trachea  and  the  soft  parts,  and  so 
causing  inflammation.  Asphyxia  also,  from  too 
delayed  operation,  the  blood  having  become  con- 
taminated—injury to  the  trachea  from  its  having 
been  pierced  or  bruised — a  vein  in  the  oesophagus 
having  been  opened,  or  that  canal  injured- 
fistula— inflammation  of  the  air  tubes  or  lung  sub- 
stance, &c.,  &c.,  are  possible  results.  Pericarditis, 
too,  has  been  attributed  to  the  operation. 

The  length  of  time  the  tube  is  to  be  worn, 
will,  of  course,  mainly  depend  on  the  object  for 
which  it  was  introduced.  From  six  to  ten  days  is 
the  average  in  cases  of  croup,  but  the  restoration 
of  the  larynx  to  activity  may  be  delayed  for  weeks. 
In  any  case  the  tube  should  not  be  withdrawn 
till  it  is  loosened  by  suppuration.  It  should  be 
replaced,  if  respiration  continues  embarrassed,  after 
a  short  time,  and  at  first  it  should  always  be  re- 
introduced during  the  night.  Fear,  tlie  loss  of  the 
habit,  and  a  certain  want  of  power  in  the  muscles 
of  the  larynx,  together  with  the  presence  of  dry 
mucus,  or  some  shreds  of  false  membrane,  may 
cause  the  breathino;  to  be  difiicult  for  a  time  after 
the  tube  is  taken  out,  but  this  will  shortly 
disappear.  It  may  be  that  the  canula  cannot  be 
at  once  dispensed  with,  but  must  be  given  up  by 
degrees.  It  should  be  disused  at  first,  only  for  a 
short  time,  and  that  during  the  day,  and  again 
had  recourse  to  till  the  parts  are"  restored  to 
their  function.  In  taking  out  the  tube  the 
greatest  gentleness  should  be  employed,  so  as 
to  prevent  the  child  crying.  M.  Broca  uses  a 
canula  which  can  be  gradually  closed,  and  thus  the 
action  of  the  glottis  increased  as  it  is  capable  of 
resuming  its  function.  The  canula  can  undoubt- 
edly be  borne  with  impunity  for  years  if  it  is 
carefully  looked  to  and  kept  clean,  and  occasionally 
removed,  so  as  to  avoid  the  risk  of  its  breaking, 
and  portions  falling  into  the  air  passage.  When 
it  can  with  safety  be  dispensed  with,  it  should, 
however,  be  discontinued.  The  wound  will 
heal  spontaneously,  or  will  demand  onlj'  the 
simplest  treatment.  If  the  canula  is  to  be  left 
long  in  place,  a  valved  instrument  should  be  used. 
The  evils  which  may  attend  the  prolonged  use  of 
the  canula  are  ulceration,  troublesome  suppurations, 
hffiinorrhage,  necrosis  of  the  cartilages;  ossification 
and  contraction  of  the  windpipe.  These  evils  are, 
however,  more  apt  to  attenti  the  long  use  of  the 
canula  after  laryngotomy  than  tracheotomy. 

F'lr  a  few  days  after  tracheotomy  (and  lasting 
usually  about  a  week)  much  annoyance  is  fre- 
quently occasioned  by  the  difliculty  in  swallowing, 
and  the  escape  of  the  fluid  portions  of  the  food  b}' 
the  tracheal  wound,  and  into  the  air  passages.  This 
causes  much  irritation,  and  what  is  even  worse, 
from  the  necessity  to  success  of  dulj'  nourishing 
the  patient,  occasions  great  dislike  to  food.  Solid 
food  docs  not  cause  this  annoyance,  and  should 
therefore  be  mostly  used.  IMeat  in  pulp,  thii'k 
soup,  arrowroot,  eggs,  &c.,  suit  well.  A  small 
piece  of  ice  laid  on  the  tongue,  or  swalloned 
entire,  will  quench  thirst.    If  fluid  is  given  at  ail, 
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it  should  be  water,  and  used  jiist  before  eating. 
Thick  farinaceous  food  should  take  the  place  of 
the  more  liquid  kinds.  It  may  bo  requisite  in 
these  cases  to  pass  a  tube  by  the  nose  into  the 
stomach  for  the  administration  of  food.  The  para- 
lysis of  the  liirynx  which  is  present  will  demand 
electricity  for  its  removal.  At  other  times  the 
symptoms  referred  to  depend  on  a  mere  loss  of 
the  liabit  of  swallowing  and  breathing  simultane- 
ously, or  rather  of  closing  the  glottis  while  deglu- 
tition is  being  accomplished. 

During  convalescence  all  intercurrent  ailments 
of  the  lungs  or  other  organs  will  require  to  be 
watched  for  and  combated  if  they  appear.  The 
feeding  will  demand  careful  regulation,  so  as  to 
supply  the  utmost  nourishment  of  easy  digestion. 
The  sooner  and  better  a  child  partakes  of  food  the 
more  successful  will  the  operation  be. 

Laryngotomy. — This  operation  is  preferable  to 
tracheotomy  in  many  cases,  from  the  facility  and 
rapidity  with  which  it  is  accomplished,  and  the 
small  amount  of  danger  wliich  attends  it. 

The  relative  value  of  tracheotomy  and  laryngo- 
tomy  may  be  thus  shortly  stated.  Laryngotoray 
is  easier  and  quicker  of  performance,  and"  attended 
■with  fewer  dangers  than  tracheotomy,  but  the 
orihce  obtained  is  very  restricted,  and  is  not  well 
adapted  for  the  continued  use  of  a  tube.  In  cases 
of  disease  of  the  upper  portion  of  the  windpipe 
also,  the  opening  is  not  sufficiently  removed  in 
laryngotomy  from  the  seat  of  the  affection.  If 
the  object  in  opening  the  air  tube  be  merely  to 
re-establisli  respiration  suddenly  and  temporarily 
arrested,  as  by  spasm  of  the  glottis,  or  the  impac- 
tion of  a  foreign  body,  then  laryngotomy  is  un- 
questionably the  better  operation;  but  if  disease 
be  the  cause  necessitating  the  operation,  or  if  a 
large  orifice  is  required,  or  if  the  opening  has  to 
be  long  maintMiued,  then  tracheotomy  should  be 
chosen.  Experience  proves  the  advantage  of  making' 
the  opening  well  below  and  beyond  the  focus  of 
disease  seated  in  the  laryn.x  or  glottis. 

In  laryngotomy  the  opening  is  made  in  the 
crico-thyroid  membrane,  which  in  the  adult  is  not 
nu)re  tiian  half-an-inch  in  depth.  The  space  is 
quite  subcutaneous,  and  no  obstacle  exists  to  its 
safe  opening  if  the  middle  line  is  carefully  fol- 
l(>«-ed.  Vicq-D'Azyr,  in  1776,  first  performed  this 
operation.  {L'Hisl.  de  la  Soc.  Roy.  de  Med., 
pour  Vannie  1776.)  The  membrane  should  be 
opened  with  a  slight  jerk,  and  it  can  be  cut  either 
longitudinally,  transversely,  or  crucially.  If  a  tube 
is  inserted  it  must  be  curved  on  tlie  flat.  There  is 
very  rarely  any  bleeding  worthy  of  notice  from  the 
small  crico-thyroid  branch  of  the  superior  thyroid 
artery  which  traverses  the  membrane. 

To  gain  more  room  in  this  region  than  is 
alFirded  by  the  ordinary  operation,  Boyer,  in  1820, 
proposed  to  split  the  cricoid  cartilage,  and  one  or 
more  rini/s  of  the  trachea,  and  this  operation  is 
termed  laryniio-tnwheulumy.  It  is  easy  and  safe, 
and  the  opening  is  large,  but  it  is  difficult  to  retain, 
from  the  firmness  and  elasticity  of  the  cricoid  car- 
tilage. 

iJesault,  again,  suggested  an  operation  ho  termed 
laryiii/olomie  Ihyroidieiine,  whicli  consisted  in 
splitting  upwards  the  thyroid  cartilage  on  a 
director,  after  opening  the  crico-tliyroid  space  in 
those  cases  in  whicli  a  free  entrance  was  wished 
into  the  upper  portion  of  the  larynx.  It  could 
only  be  required  in  cases  of  foreign  bodies  beiii" 
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impacted  in  the  larynx,  and  then  only  in  excep- 
tional cases.  The  middle  line  must  be  carefully 
followed,  so  as  to  avoid  the  vocal  cords.  There  is 
but  little  advantage  to  be  gained  in  any  case  by 
such  an  operation,  and  great  harm  may  be  done. 

Vidal  and  Malgaigne  simultaneously  proposed 
a  supra-hynid  operation  in  cases  where  a  foreign 
body  was  entangled  in  the  ventricles  of  the  larynx 
or  in  the  neighbourhood  of  the  glottis,  or  vocal 
cords,  and  could  not  otherwise  be  got  rid  of. 
They  proposed  to  open  the  hyo-thyroid  membrane 
by  a  transverse  incision  below  the  border  of  the 
hyoid  bone.  There  appears  to  be  very  great  risk 
of  incurable  fistula  after  such  a  proceeding,  and  no 
compensating  advantage.] 

Surgical  Affections  of  the  Trachea. 

[1.  Foreign  bodies  in  the  air  passages. — The 
foreign  bodies  which  ma}'  find  an  entrance  into 
the  air  passages  are  most  various  and  heterogeneous 
in  their  character.  Fluids  of  different  sorts,  such 
iis  water,  milk,  blood  or  pus  may  pass  into  some 
part  of  the  respiratory  passages,  and  be  spontane- 
ously expelled,  or  continue  to  cause  uneasiness  or 
danger,  but  to  the  effects  produced  by  such  agents 
or  by  gases  the  following  remarks  do  not  applj-. 
It  is  the  symptoms  which  result  from  the  pre- 
sence of  solid  bodies  and  the  surgical  treatment 
they  demand  that  are  here  considered. 

The  enumeration  of  those  articles  whicli  have 
been  met  with  in  the  windpipe  is  both  long  and 
curious.  Coins  of  various  sizes;  husks  and  ker- 
nals  of  grain  and  fruit;  shells;  fish  and  other 
bones,  masses  of  meat;  chips  of  wood  and  earthen- 
ware; shreds  of  cloth;  tow  and  feathers;  grains  of 
corn,  sugar,  and  salt  ;  marbles,  pebbles,  insects, 
lurabrici,  and  other  worms  ;  pieces  of  laryngeal 
cartilage;  detached  bronchial  glands  ;  nails  ;  peas 
and  beans  ;  leeches  and  pills  ;  coffee-berries  ;  the 
claw  of  a  crab  ;  buttons ;  bullets  ;  an  arrow  head  ; 
pins  and  needles  ;  false  teeth  and  their  setting  ;  a 
pen-holder  ;  a  popgun  ;  a  whistle  ;  calcareous . 
concretions  formed  within  the  passage  ;  polypi, 
hydatids,  &e.  &c.  ' 

In  rare  cases  foreign  bodies  have  passed  into 
the  trachea  through  the  soft  parts,  as  in  gunshot 
wounds,  and  in  the  oft-quoted  case  of'  De  la 
Martiiiiere,  in  which  a  pin  attached  to  a  whiplash 
was  so  driven  in  ;  and  in  other  cases  extraneous 
matters  have  been  admitted  through  ulcerated 
openings  from  the  pharynx  or  CBsopliagus,  or  have 
been  drawn  into  the  larynx  during  the  act  of 
vomiting.  At  ( ther  times  the  intruder  has  come 
up  from  the  lung  where  it  has  formed,  or  to  which 
it  has  come  from  without  as  from  the  liver  ;  or  yet 
again  the  foreign  body  may  consist  of  a  portion  of 
the  walls  of  the  windpipe  itself,  which  having 
become  diseased  and  detached  has  fallen  in,  and 
come  to  obstruct  the  passage.  In  most  of  the 
foregoing  cases,  however,  we  have  to  contend  with 
a  severe  and  dangerous  ailment  of  which  the 
presence  of  the  extraneous  substance  in  the  air 
passages  is  but  a  comparatively  insignificant  part, 
while  on  the  contrary,  when  the  foreign  body 
gains  admission  by  the  mouth  it  is  in  itself  the 
sole  cause  of  the  evil  we  have  to  contend  with. 
It  may  here  be  remarked  that  it  has  fallen  to  the 
writer's  lot,  in  the  prosecuiinn  of  certain  ofiicial 
duties,  to  find  in  seven  instances  in  a  period  of 
throe  years,  sudden  death  duo  to  the  impaction  in 
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the  air  passage  of  foreign  hodles  brought  up  by 
vomiting  during  drunkenness. 

The  mechanism  b}-  which  foreign  bodies  gain 
admission  into  the  air  passages  is  no  longer  con- 
founded, except  by  the  vulgar,  with  the  act  of  de- 
glutition. It  frequently  however  occurs  during  eat- 
ing, when  the  attention  is  diverted  and  an  attempt 
made  to  speak  or  laugh.  A  deep  inspiration  is 
made,  the  epiglottis  is  raised,  and  the  aperture  of 
the  larynx  being  thus  widely  open  every  facility 
exists  for  the  easy  passage  of  any  object  held  in 
the  mouth  whose  size  is  fitted  to  enter  it.  So,  too, 
when  a  person  holding  carelessly  such  a  foreign 
body  as  a  date-stone  or  a  nut  in  the  mouth  is 
startled,  he  may  suddenly  by  a  rapid  inspiration 
draw  it  through  the  glottis.  The  exit  of  such  an 
intruder  is  opposed  by  the  narrowing  of  the  glottis 
which  takes  place  during  expiration,  especially 
when  this  is  augmented  by  the  spasm  and  cough 
which  the  presence  of  the  extraneous  substance 
occasions,  and  thus  its  spontaneous  ejection  be- 
comes very  difficult.  If  at  the  moment  a  deep  in- 
spiration is  taken  the  head  be  thrown  back  so  as 
to  place  the  mouth  and  windpipe  more  in  a  line 
than  usual  the  accident  referred  to  will  be  more 
apt  to  occur,  while  of  course,  if  there  be  either 
partial  or  entire  destruction  of  the  epiglottis  or 
paralj'sis  of  the  larynx,  the  danger  of  such  a  mis- 
hap will  be  much  augmented. 

After  a  foreign  body  has  passed  the  glottis  its 
further  progress  is  influenced  by  a  variety  of  cir- 
cumstances. If  pointed  and  sharp,  it  may  enter 
the  soft  parts,  and  remain  fixed  at  any  part  of 
the  windpipe.  If  light,  it  may  remain  in  the 
larynx,  but  if  heavy,  and  especially  if  it  is  also 
round,  it  will  probably  pass  downwards  to  a  lower 
point,  its  size  in  a  great  measure  determining  the 
limit  of  its  progress.  A  heavy  body  will  probably 
remain  at  rest  when  it  has  once  fallen  down  to 
the  lowest  level  its  size  enables  it  to  reach,  while 
an  object  of  slight  specific  gravity  and  smooth  round 
outline  may  continue  to  move  up  and  down  thev/ind- 
pipe  during  respiration,  and  may  even  be  thrown 
into  the  mouth  during  a  violent  expiratory  effort. 
It  is  into  the  right  bronchus  that  a  foreign  body 
is  most  apt  to  fall,  because  of  the  anatomical  rela- 
tionship of  the  parts — that  tube  being  larger  though 
less  in  a  line  with  the  trachea,  and  also,  according 
to  Mr.  Goodall,  to  some  extent  from  the  presence  at 
the  point  of  bifurcation  of  the  bronchial  tubes  of  a 
ridge  or  septum  to  the  left  of  the  middle  line 
which  may  have  the  effect  of  directing  a  foreign 
body  into  the  right  division.  After  entering  the 
bronchus  the  extent  of  penetration  will  depend 
mainly  on  the  size  and  form  of  the  intruder. 

The  efitects  produced  by  a  foreign  body  in  the  air 
passages  will  vary  with  its  nature  and  the  position 
it  occupies.  If  it  is  soluble  it  may  shortly  disap- 
pear, and  if  a  chemical  it  may  cause  much  harm 
as  it  dissolves.  If  capable  of  absorbing  moisture 
the  size  of  the  extraneous  substance  maj'  undergo 
great  augmentation.  The  most  dangerous  position 
a  foreign  body  can  occupy  is  the  glottis,  where 
instant  suffocation  may  be  caused  ;  next  the  ven- 
tricles of  the  larynx  is  most  hazardous,  next  the 
trachea,  and  lastly  one  of  the  bronchia. 

Heat  and  moisture  may  so  augment  the  bulk  of 
substances  of  a  vi'getalile  and  aninuil  nature  as  to 
cause  them  completely  to  block  up  the  passage, 
and  grains  of  corn  have  been  known  to  germinate 
Within  the  canal.    If  long  impacted,  deposits  of 


lymph  and  carbonate  of  lime  may  equally  increase 
the  size  of  the  extraneous  agent.  Sharp  bodies 
may  come  to  pierce  the  walls  of  the  tube,  and 
penetrate  bloodvessels,  as  in  a  case  related  by 
Rokitansk}^  in  which  fatal  bleeding  thus  arose 
from  the  innominate  artery. 

The  inflammation  caused  by  the  presence  of  a 
foreign  body  is  frequently  established  very  insidi- 
ously, and  may  continue  limited,  or  it  may  spread 
far  and  wide,  leading  to  disorganisation  of  the 
lung  and  disease  of  the  bronchial  glands,  pleura, 
pericardium,  and  heart. 

Signs  and  Si/i)iptoms. — In  rare  cases  the  imme- 
diate and  remote  indications  of  the  presence  of  a 
foreign  body  in  the  air  passages  are  so  slight  as 
hardly  to  attract  attention.  In  the  va^t  majoritj' 
of  cases,  however,  it  is  far  otherwise.  If  death  by 
suffocation  does  not  immediately  follow,  most  dis- 
tressing irritation  and  spasm  is  set  up,  urgent 
dyspncEa,  spasmodic  cough  occurring  in  paroxysms, 
pain  possibly  at  a  limited  spot  of  the  throat  or  at 
the  upper  part  of  the  sternum,  faintness,  and  it 
may  be  hajmorrliage  by  the  mouth  and  nostrils.  If 
the  body  is  large,  there  is  a  most  distressing  feel- 
ing of  instant  dissolution.  The  patient  puts  his 
hand  to  his  throat  as  if  he  would  remove  the  im- 
pediment to  his  free  respiration;  he  remains,  if 
possible,  erect  ;  his  eyeballs  become  prominent, 
and  the  face  gets  livid;  tears  flow  over  the  cheeks, 
and  the  voice  is  altered  or  lost.  Attempts  are 
made  to  vomit,  and  occasionally  there  is  involun- 
tary discharge  of  faeces  and  urine.  The  mental 
anxiety  experienced  is  graphicall}^  depicted  on  the 
countenance.  Loss  of  consciousness  may  follow 
and  continue  for  some  time.  If  there  be  great 
straining,  some  of  the  pulmonary  cells  may  give 
way,  and  cause  emphysema  of  the  neck  or  pneumo- 
thorax. 

Such  violent  symptoms  as  the  foregoing  may 
abate,  and,  being  followed  by  an  interval  of  calm, 
give  rise  to  a  delusive  opinion  of  the  danger.  The 
formidable  train  of  symptoms  above  referred  to, 
however,  too  surely  return,  and  during  the  inter- 
vals of  their  violence  there  is  an  abiding  sense  of 
anxiety  and  insecurity.  These  periods  of  inter- 
mission may  be  very  short,  or  be  considerably  pro- 
longed. The  higher  the  position  occupied  by  the 
intruder,  the  greater  usually  is  the  irritation, 
spasm,  and  distress  it  occasions,  from  the  more 
sensitive  character  of  the  lining  membrane  of  the 
upper  as  compared  with  the  lower  portion  of  the 
air  passages.  It  is  mainly  when  in  its  migration 
the  foreign  body  impinges  against  the  laryngeal 
surfaces  that  the  violence  of  the  symptoms  so 
urgently  increase,  and  it  is  often  from  the  spasm 
thereby  produced,  more  than  from  the  mere  me- 
chanical action  of  the  agent,  that  suffocation  follows 
its  passage  upwards  and  its  impaction  in  the 
neighbourhood  of  the  glottis. 

The  pain  caused  bv  a  foreign  body  will  vary 
mainly  with  the  rapidity  and  cunipleteness  of  the 
obstruction  to  the  respiration  which  it  causes. 
Occasionally  there  is  very  slight  uneasiness  only; 
at  other  times  it  amounts  to  agony.  A  copious 
expectoration  of  purulent  or  bloody  sputa  is  gene- 
rally observed,  and  the  influence  of  some  particulat 
posture  in  assuaging  the  more  distressing  symptoms 
is  sometimes  remarked,  though  in  other  instances 
all  positions  are  alike  attended  by  the  most  distress- 
ing discomfort.  The  respiration  in  a  portion  nt 
the  lungs  is  diminished  or  wholly  suppressed  l>y 
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tlie  impaction  of  the  agent,  or  the  infliimmation 
caused  by  its  presence.  This  and  other  important 
diagnostic  points  can  be  determined  by  ausculta- 
tion. Puerile  respiration  maybe  detected  in  some 
parts,  enfeebled  or  suppressed  murmur  in  others, 
and  musical  notes  of  various  kinds  may  be  heard, 
caused  by  the  passage  of  air  by  the  side  of  the 
foreign  body  or  through  it,  as  in  Macnamara's 
case,  in  which  a  perforated  plum-stone  caused  a 
distinct  whistling.  Percussion,  too,  adds  a  certain 
quota  of  information.  If  there  be  air  imprisoned 
and  at  rest  in  a  portion  of  the  lung,  a  clear  note 
will  result  from  percussion,  but  if  inflammation  has 
been  followed  by  consolidation,  dullness  will  be 
elicited.  If  a  considerable  portion  of  the  lung  is 
inactive,  the  movements  of  the  ribs,  too,  will  be 
wanting.  The  point  of  impaction  can  thus,  by 
auscultation  and  percussion,  be  sometimes  clearly 
defined,  by  finding  how  much  and  what  portion  of 
the  lung  is  shut  off  from  communication  with  the 
windpipe.  Further,  by  means  of  the  stethoscope, 
the  movement  of  the  foreign  body  can  be  heard, 
and  the  hand  applied  to  the  throat  during  strong 
expiration  occasionallydetects  its  migrations,  if  the 
body  be  of  such  a  size,  shape,  and  weight,  as  to 
favour  it.  When  impacted  in  the  larynx,  the 
laryngoscope  may  occasionally  enable  us  to  detectit. 

The  inflammation  induced  by  the  irritation  may 
appear  earlj'  or  not  till  late — the  period  of  its  es- 
tablishment, its  extent,  and  its  intensity  depending 
chiefly  on  the  amount  of  irritation  present.  Death 
may  follow  a  train  of  symptoms  in  every  way  ana- 
logous to  those  of  phthisis,  and  any  of  the  patho- 
logical conditions  arising  from  disease  of  the  bron- 
chia and  lungs  may  be  found  afterwards. 

The  risk,  then,  which  attends  the  impaction  of 
a  foreign  body  is  at  first  from  suffocation  ;  after- 
wards from  inflammation,  and  ultimately  from  pul- 
monary disorganisation. 

The  Diagnosis  is  not  always  easy.  Children 
may  be  too  young,  or  too  ignorant,  or  too  much 
afraid  to  give  any  information,  or  they  forget  that 
they  held  an3'thing  in  the  mouth  at  the  moment 
they  were  startled,  and  thus  if  the  first  violent 
effects  have  passed  off  before  the  surgeon  is  called, 
it  is  apt  to  be  concluded  either  that  it  was  a  false 
alarm  altogether,  or  that  the  intruder  has  been 
spontaneously  expelled.  If,  however,  such  sj'mp- 
toms  as  were  before  described  set  in  suddenly  in  a 
young  person,  we  may  be  almost  certain,  that  a 
foreign  liody  has  entered  the  air  passages,  and  en- 
quiries should  be  made  to  discern  its  nature,  while 
by  auscultation  and  percussion  an  attempt  should 
be  made  to  determine  the  place  of  its  impaction. 
The  history  of  the  case,  the  previous  condition  of 
the  patient,  the  mode  of  attack,  and  the  nature 
and  size  of  the  extraneous  object  should  all  be 
carefully  investigated.  If  the  object  is  large  it 
will  probably  be  found  in  the  gullet  ;  if  sharp  and 
irregular  it  has  likely  got  entangled  in  the  folds 
of  the  pharynx  or  glottis,  and  if  small  and  smooth 
it  may  have  passed  into  tlie  windpipe.  The 
movements  of  the  body  may  l)e  sought  for  if  we 
can  expect  from  its  form,  &c.,  to  find  them,  and 
auscultation  and  percussion  put  into  practice  to 
elicit  what  further  information  they  are  capable  of 
affording.  It  may  be  remarked  that  the  absence 
oF  the  respiratory  nnirmur  from  a  lung  or  a  portion 
of  a  lung,  and  its  sudden  re  cstablisliment  is  verv 
characteristic  and  decisive  of  the  accident  undt'r 
consideration. 


If  the  aphonia  is  marked,  or  the  voice  and 
respiration  very  croupy,  and  if  the  pain  be  severe 
and  constant  while  no  marked  sounds  can  be  de- 
tected in  the  chest,  we  may  be  pretty  confident 
that  the  foreign  body  is  impacted  in  the  larynx, 
while,  if  its  movements  can  be  detected  in  the 
trachea,  or  if  there  be  but  a  certain  portion  of  a  lung 
cut  off  from  communication  with  the  windpipe,  we 
can  in  like  manner  recognise  the  seat  of  obstruc- 
tion. It  is,  however,  to  be  remarked  that  it  is 
not  alone  in  those  cases  in  which  impaction  in  the 
larynx  has  occurred  that  decided  modifications  of 
the  voice  are  observed,  nor  yet  is  it  always  the 
case  that  the  presence  of  a  foreign  body  in  the 
ventricles  of  the  larynx  gives  rise  to  a  train  of  very 
severe  s5fmptoms,  still  in  general  an  opinion  may 
be  safely  formed  as  to  the  position  of  the  intruder 
from  a  consideration  of  these  two  circumstances, 
viz.  the  influence  on  the  voice,  and  the  severity  and 
persistence  of  the  effects.  A  few  exceptional  cases 
are  recorded,  in  which,  after  the  outset,  no  S3'mp- 
toms  of  any  moment  have  followed  the  presence 
of  a  foreign  body  low  down  in  the  trachea. 

From  croup  the  presence  of  a  foreign  bodj-  is 
distinguished  by  the  greater  suddenness  of  the 
attack  ;  by  the  irregular  but  pretty  perfect  nature 
of  the  intermissions  in  the  progress  of  the  affection; 
by  the  seat  of  the  pain  and  obstruction  shifting  if 
the  foreign  body  is  not  fixed;  or  the  limited  portion 
of  the  lung  affected  if  it  is  impacted  low  down; 
by  the  expiratory  effort,  being  that  which  in  gene- 
ral is  most  embarrassed;  and  by  the  less  loud 
and  stridulous  character  of  the  breathing  and 
the  dryness  of  the  cough.  Lastljs  in  croup,  we 
have  the  presence  from  the  outset  of  inflammatory 
fever. 

CEdema  of  (he  glottis  may  be  at  once  recognised 
by  digital  examination,  together  with  the  history 
of  its  advent  and  progress;  while  foreign  bodies  in 
tlie  pharynx  or  oesophagus  may  be  detected  by  the 
finger  or  a  probang,  and  when  they  are  present 
deglutition  will  be  affected  as  well  as  respira- 
tion. If  the  body  is  large  or  sharp  it  will,  as 
was  before  remarked,  probably  be  found  in  the 
gullet,  and  the  appearance  of  a  circumscribed 
tumour  in  the  neck  will  fmther  confirm  that 
opinion. 

Whooping  cough  may  be  recognised  by  its  history, 
the  peculiar  "  whoop  "  and  the  respiratory  difficulty 
being  chiefly  wspiratory,  as  also  by  the  spasm  of 
the  glottis. 

Tlie  Prognosis  will  mainly  turn  on  the  nature 
of  the  foreign  body,  the  position  it  occupies  and 
the  period  of  its  sojourn.  The  size,  shape,  and 
composition  of  the  substance  will  manifestly 
greatly  influence  the  opinion  we  give  as  to  the  re- 
sult of  the  case  ;  its  chemical  character,  its  lia- 
bility to  imbibe  moisture,  the  degree  of  irritation 
it  causes,  its  direct  influence  on  the  respiration. 
There  is  most  danger  of  sufl'ocation  during  the  first 
four  or  five  days,  but  the  risk  of  that  event  con- 
tinues so  long  as  the  foreign  body  remains.  Then 
we  have  the  hazard  of  inflammation  and  its  effects  to 
weigh,  and  the  various  complications  which  may  arise 
if  the  body  is  not  got  rid  of.  The  longer  the 
extraneous  substance  is  present  the  worse  the  an- 
licipatioiis  concerning  it.  As  to  the  position  it 
occupies,  it  may  lie  said  generally  that  the  worst 
|ilace  is  at  the  glottis,  next  the  ventricle  of  the 
larynx,  and  that  the  trachea  (if  not  wholly  closed) 
is  less  dangerous  than  a  bronchus,  because  allowing 
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of  more  easy  removal.  Of  course  here,  as  in  all  sur- 
gical maladies,  the  age,  strength,  and  individuality 
of  the  patient  must  be  taken  into  account  in 
forming  an  opinion  of  the  ultimate  result  of  the 
case. 

Treatment. — When  abandoned  to  itself  a  foreign 
body  may  either  be  expelled  by  the  mouth,  nr 
being  swallowed  be  evacuated  by  the  bowel.  It 
ma}',  if  impacted,  escape  from  the  air  passages  by 
setting  up  ulceration,  and  end  by  becoming  encysted 
in  the  lung  or  cavity  of  the  chest,  or  it  may  cause 
an  abscess  and  escape  from  the  surface,  possibly 
at  a  considerable  distance  from  its  original  posi- 
tion, or  it  may  fall  into  the  pleura  and  be  the 
source  of  empycema.  The  nature  of  the  body  will 
to  some  extent  determine  which  result  will  follow. 
In  fortunate  cases  a  foreign  body  may  thus  safelv 
be  got  rid  of,  but  in  most  of  the  foregoing  modes 
of  expulsion,  the  risks  are  very  great,  both  before, 
during,  and  after  the  process. 

Spontaneous  removal  by  the  mouth  during  the 
act  of  coughing,  sneezing,  or  vomiting,  is  not 
unfrequent,  especially  when  the  head  has  been  at 
the  moment  dependent,  as  hanging  over  a  bed. 
Very  long  periods  however  may  elapse  before  this 
occurs,  and  such  disorganisation  may  in  the  mean- 
time have  been  produced  as  to  render  its  removal  a 
matter  of  comparatively  little  moment.  Pi-ofessor 
Gross  has  related  57  cases  of  spontaneous  ex- 
pulsion out  of  a  total  of  159  in  which  a  foreign 
body  was  present.  In  some  of  these  instances 
only  a  short  period  had  elapsed  since  their  intro- 
duction, but  in  many  of  them  long  intervals  had 
passed,  and  all  the  evil  influences  of  their  presence 
had  been  fully  developed. 

The  great  object  of  course  (and  that  which 
takes  precedence  of  all  others)  in  the  management 
of  these  cases  is  to  get  rid  of  the  intruder.  With- 
out this  no  good  can  be  done,  except  perhaps  the 
alleviation  of  the  more  severe  symptoms.  There 
should  be  no  procrastination.    The  hope  of  spon- 
taneous expulsion  is  not  great,  and  may,  by  its 
delusive  promise,  fatally  delay  operative  proceed- 
ings.   Any  moment  may  bring  about  a  fatal  end 
by  suifocation  however  quiescent  the  foreign  body 
may  for  the  time  appear.    A  cough  or  sudden 
effort  may  displace  it,  and  so  end  the  struggle. 
Further,though  the  danger  of  suffocation  be  escaped, 
yet  the  most  serious  disease  in  the  air  tubes  and 
lungs  will  eventuate  from  the  continued  residence 
of  the  foreign  body,  notwithstanding  the  evidence 
to  the  contrary  apparently  furnished    by  such 
cases  as  those  collected  by  M.  Mondiere.  Hence, 
to  avoid  both  an  early  and  late  source  of  much 
evil  and  danger,  the  sooner  the  intruder  is  re- 
moved the  better.    Tracheotomj'  performed  for 
this  purpose  is  successful  very  much  in  proportion 
to  its  early  performance  when  no  secondary  disease 
has  established  itself.  Emetics  and  sternutatories 
experience  has  shown  are  powerless  as  means  of 
procuring  expulsion,  and  tlie  former  remedy  has 
even  been  found  injurious.    Occasionally,  when 
the  specific  gravity  of  the  extraneous  body  was 
considerable,  it  has  been  removed  by  inverting 
tlie  patient,  as  in  the  oft-quoted  case  of  Mr. 
Brunei,  when  by  means  of  a  hinged  platform  he 
was  inclined  to  an  angle  of  80°  with  tiie  horizon, 
and  after  several  futile  attempts    the  coin  re- 
moved.   Several  other  succebsful  cases  are  now 
on  record  in  whicli  the  same  method  has  been 
employed.    The  patient  beijig  bound  firmly  in  a 
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chair,  is  turned  head  downwards,  and  then  smartly 
struck  between  the  shoulders;  or  after  taking  a 
full  inspiration  his  chest  is  compressed  suddenly 
either  by  the  hands  of  a  bystander,  or  by  means 
of  a  bandage,  or  the  trachea  is  manipulated  to  aid 
the  process  of  expulsion.  Tracheotomy  should 
however  precede  such  manoeuvres,  as  otherwise 
suffocation  may  be  quickly  caused  by  the  foreign 
body  falling  into  the  chink  of  the  glottis,  or  caus- 
ing by  its  contact  spasm  which  will  close  that 
aperture.  By  first  opening  the  air  passage  we 
avoid  all  risk  of  such  danger,  and  we  further  pro- 
vide a  second  and  highly  favourable  (because  well 
placed  and  non-sensitive),  exit  for  the  foreign  body, 
and  one  which  allows  of  instrumental  aid  being 
employed.  If  the  seat  of  impaction  is  high,  then 
laryngotomy  may  be  more  fitted  for  our  purpose 
than  tracheotomy,  but  as  a  rule  the  latter  opera- 
tion carried  as  low  down  as  possible  best  suits 
these  cases. 

Occasionally  "  laryngo-tracheotomy  "  succeeds 
best.  The  choice  will  mainly  depend  on  the 
case. 

There  are  few  exceptions  recognised  to  the  rule 
that  the  presence  of  a  foreign  body  in  the  air 
passages  demands  tracheotomy.  Even  in  those 
instances  in  which  the  intruder  is  of  such  a  nature 
as  to  favour  its  spontaneous  expulsion,  yet  tlie 
risk  of  fatal  spasm  during  the  act  of  extrusion  is 
so  great  that  it  is  highly  imprudent  to  hazard  it. 
If  the  artificial  aperture  is  kept  patent  and  free, 
expulsion  maj'  be  almost  surely  counted  on,  though 
it  may  be  considerably  delayed.  Favier's  experi- 
ments demonstrate  tlie  ready  manner  in  which 
this  takes  place.  Frequently  the  foreign  body  is 
at  once  and  very  forcibly  expelled  whenever  the 
windpipe  has  been  opened.  The  operation  of 
tracheotomy  is  not  attended  with  much  hazard  if 
properly  performed,  and  the  patient  afterwards 
carefully  tended;  and  certainly  the  amount  of  risk 
that  it  adds  to  such  cases  as  those  under  review  is 
insignificant  as  compared  to  the  good  it  is  capable 
of  doing. 

After  an  artificial  opening  has  been  made 
at  a  fitting  part,  our  subsequent  proceedings  must 
depend  on  circumstances.  If  the  foreign 
body  is  light  it  may  now  be  spontaneously 
expelled  by  the  current  of  air  admitted  to  the 
lungs;  if  it  be  heavj'  and  movable  we  may  b\-  in- 
version bring  it  within  reach;  or  if  impacted 
instruments  adapted  for  the  purpose  may  be  em- 
ployed to  assist  its  removal.  Chloroform  is  of 
much  use  during  such  manoauvres.  Great  gentle- 
ness must  be  used,  and  all  hajniorrhage  from  the 
lips  of  the  wound  arrested  before  anything  further 
is  attempted.  In  the  case  of  a  child  with  a  small 
windpipe,  when  there  is  much  restlessness,  spasm 
and  cough,  and  sufFocition  imminent,  no  more 
trying  or  difiicult  position  can  be  supposed  than 
the  operating  surgeon  is  then  placed  in,  and  in  no 
operation  is  there  a  call  for  more  careful  and 
delicate  manipulation. 

If  the  foreign  bodj'  is  impacted  so  that  little 
air  enters  the  lungs,  a  probe  should  in  the  first 
instance  be  used  to  displace  it,  and  allow  of  the 
entrance  of  air  both  for  the  relief  of  the  patient, 
nnd  also  to  provide  a  freer  outgoing  current  to  aid 
the  upward  passages  of  the  body.  The  lips  of 
the  wound  should  always  be  kept  well  apart,  and 
the  head  bent  forward  so  as  to  ficilitatc  ex|)nlsioii. 
If  forceps  are  employed,  the  risk  of  grasping  and 
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lacerating  the  mucous  lining  of  tlio  canal  must  be 
borne  in  minJ,  and  all  such  manipulative  efforts 
should  be  desisted  from  if  one  or  two  fair  attempts 
fail.  jMuch  harm  may  attend  their  continuance. 
If  the  foreign  body  lie  above  instead  of  below  the 
aperture  made  in  the  windpipe,  then  we  may  be 
able  to  push  it  upwards  into  the  mouth  or  down- 
wards to  the  artificial  opening. 

If  the  intruder  is  not  removed  by  one  of  the 
above-described  means,  the  aperture  should  be  kept 
open  by  appropriate  means;  no  tube  of  course 
should  be  introduced,  but  a  piece  of  wire  gauze, 
arranged  so  as  to  form  a  bag,  should  be  put  over 
the  wound,  and  the  temperature  of  the  apartment 
kept  steadily  at  from  60°  to  80°  Fahr.  There  is 
very  considerable  danger  of  inflammation  of  the 
lungs  and  pleura  arising,  and  this  must  be  jealously 
guarded  against  and  carefully  treated,  if  it  occur. 
Its  progress  is  often  very  rapid  after  tracheotomy, 
and  demands  prompt  measures  to  command  it. 

After  the  foreign  body  has  been  expelled,  the 
•wound  must  be  at  once  closed,  and  an  attentive 
supervision  of  the  breathing  apparatus  long  main- 
tained. 

The  instruments  best  fitted  for  the  removal  of 
foreign  bodies  from  the  air  passages  after  tracheo- 
tomy, are  strong  but  slender  silver  forceps,  which 
can  be  bent  to  a  curve  suited  to  the  case,  and  of 
different  lengths,  so  that  the  hinge  shall  be  outside 
of  the  wound.  A  loop  of  wire  has  been  sometimes 
found  to  succeed  well.  In  all  cases  the  utmost 
gentleness  and  patience  must  be  exercised. 

If  the  foreign  body  has  been  long  present  in  the 
passages  and  the  lungs  have  become  seriously  af- 
fected, there  is  very  little  ultimate  good  to  be  got 
from  any  operation,  and  the  surgeon  must  ihen  be 
guided  in  judging  of  the  advisableness  of  inter- 
fering by  weighing  the  immediate  risk  of  the  body's 
sojourn  against  the  ultimate  hope  of  success  with 
the  existing  stage  of  the  secondary  disease.  If 
the  latter  is  so  evidently  the  leading  affection  as 
to  throw  the  former  into  the  shade,  then  it  will 
be  a  point  of  much  niceness  and  difficulty  to  decide 
what  alternative  to  choose,  the  patient's  welfare 
being  his  first  consideration,  but  the  reputation  of 
his  art  not  being  forgotten. 

Wounds  and  Fistula  (see  Larynx). 

Ihniia. — Rarely  a  protrusion  of  the  lining  mem- 
brane of  the  trachea  takes  place  between  its  rings, 
giving  rise  to  a  tumor  usually  of  small  dimensions, 
of  soft  consistence,  and  augmenting  when  the 
mouth  and  nostrils  are  closed,  and  a  strong  expira- 
tory effort  is  made.  Pressure  diminishes  its  size, 
and  thus  alone  can  we  exercise  any  influence  over 
its  progress  or  hope  to  cause  it  to  disappear.  Such 
accidents  are  said  to  arise  occasionally  suddenlj', 
after  violent  efforts  of  the  voice,  but  they  are  more 
likely  to  occur  when  repeated  prolonged  expiratory 
efforts  are  made,  as  in  blowing  wind  instruments. 
It  is,  however,  a  very  rare  accident  indeed,  and  is 
very  unfitly  designated  a  hernia. 

Pneumatocele  occasionally  forms  on  the  wind- 
pips  from  its  perforation  and  the  escape  of  air  into 
the  surrounding  parts,  and  being  thus  circiun- 
scribed  it  forms  a  tumor,  which  is  soft,  easily 
effaced  by  pressure,  tympanitic,  and  occasionally 
transparent  (if  prominent).  If  effaced  by  pressure 
it  soon  reappears  on  coughing.] 

[Tracheitis  Infantum;  Tracliealia;  Croup;  An- 
gina Trachcalis;  Angina  Mcml/iaiiacea  vol  IS'iffb- 


caioria;  Ci/nanclie  Stridula  vel  Lari/ngea;  Laryngite 
Slridukttse;  Diphtherite  Tracheale,  ^c.  ^c. 

In  this  specific  inflammation  of  the  trachea  in 
children,  a  whitish-grey  albumino-fibrous  mem- 
brane forms  in  the  interior  of  the  windpipe,  im- 
plicating its  surface  more  or  less  extensivelj-. 
Sometimes  this  deposit  takes  place  in  patches  or 
stripes,  at  other  times  it  forms  a  complete  cast  of 
the  inside  of  the  tube.  It  may  be  confined  to  the 
upper  part  of  the  air-passage  or  penetrate  deeply 
into  its  ramifications.  Sometimes  it  extends  up- 
wards into  the  nasal  cavity  and  downwards  into 
the  oesophagus.  In  thickness  and  adhesion  to  the 
underlying  surface  this  deposit  varies  considerably. 
Its  age  chiefly  regulates  this.  If  fluid  is  effused 
below  it,  as  sometimes  happens,  the  attachment  of 
the  false  membrane  is  much  loosened. 

Croup  only  began  to  be  carefully  studied  about 
the  middle  of  the  eighteenth  century.  It  belongs 
more  to  the  province  of  the  physician  than  the 
surgeon,  and  will  only  be  shortly  described  here, 
and  that  in  order  to  render  more  complete  the 
account  given  of  the  affections  of  the  trachea. 
As  few  details  as  possible  will  be  given. 

In  the  usual  form  of  the  affection  seen  abroad, 
the  secretion  does  not  partake  of  the  tough  ad- 
herent character  it  so  often  assumes  in  Great 
Britain,  and  consequently  the  danger  attending  it 
is  not  so  great,  in  its  early  stages  at  an}'  rate.  Croup 
is  frequently  epidemic,  and  attacks  almost  exclu- 
sively children  from  one  to  seven  years  of  age  (and 
especially  those  of  two  and  three),  and  kills  on  an 
average  the  half  of  those  seized.  It  appears  to 
prevail  in  some  families,  and  in  certain  localities, 
especially  those  which  are  cold  and  damp.  It 
constitutes  about  a  twelfth  part  of  the  acute 
affections  of  childhood,  and  it  is  very  apt  to  recur. 

Croup  may  set  in  suddenly,  with  little  or  no 
warning,  but  more  usually  it  begins  with  syinp- 
toms  of  catarrh, — feverishness, — running  at  tlie 
nose  and  eyes, — hoarseness, — wheezing  respiration, 
—  rough  dr}'  cough, — soreness  in  the  windpipe, — 
some  redness  in  the  fauces,  followed  by  spasmodic 
action  of  the  laryngeal  muscles. 

The  pyrexial  symptoms  may  be  wholly  absent, 
or  at  least  not  attract  attention  for  twent3'-four  or 
thirty-six  hours,  and  then  manifest  themselves  by 
hot  skin  and  quick  pulse.  The  violence  and  pro- 
gress of  the  disease  may  be  slight  and  slow,  or 
severe  and  rapid.  It  frequently  begins  at  night, 
and  the  interference  with  the  respiration  is  its 
characteristic  and  leading  feature.  The  inspira- 
tion becomes  shrill,  hissing,  and  crowing,  and  a 
peculiar  hoarse  "  brassy  "  clanging  cough  is  very 
distinctive.  The  voice,  at  first  husky,  at  last  dis- 
appears. The  respiratory  murmur  is  found  to  be 
deficient  over  the  chest,  and  the  expiratory  sounds 
are  prolonged.  The  attacks  occur  in  paroxysms, 
with  intervals  of  comparative  rest,  especially  dur- 
ing the  day.  The  dyspnoea,  however,  thimgh 
diminished  in  violence,  never  wholly  disappears. 
The  distress  during  the  paroxysm  is  very  great 
and  most  heart-rending  to  witness.  The  child 
grasps  the  windpipe  with  the  energy  of  despair, 
cr  inserts  the  fingers  into  the  mouth  in  the  vain 
hope  of  removing  the  obstruction  to  the  breathing. 
'J'he  face  swells  and  becomes  oodematous  and  dis- 
coloured,— the  veins  of  the  neck  are  prominent  and 
the  eye-balls  injected  and  staring.  Occasionally 
thick  mucus  or  portions  of  the  fibrous  casts  from 
the  air-passages,  mixed  with  blood,  arc  expector- 
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atod  after  a  violent  exertion.  The  pulse  becomes 
feeble  and  irregular, — stupor,  with  momentary 
paroxysms  of  excitement,  set  in,  and  death  tal<e3 
place  in  from  twenty-four  hours  to  fourteen  days 
from  the  outset  of  the  attack  (rarely  earlier  or  later) 
in  about  half  the  patients  seized.  The  immediate 
cause  of  death  is  either  suffocation  or  exhaustion. 
Convulsions  frequently  precede  dissolution  ;  and, 
according  to  Dr.  Richardson,  fibrinous  clots  form- 
ing in  the  lieart  are  the  immediate  cause  of  the 
fatal  event. 

The  symptoms  above  shortly  described  are  quite 
distinctive  of  this  terrible  malady.  The  age  of  the 
child,  the  mode  of  invasion,  and  the  progress  of 
the  complaint,  together  with  the  peculiar  respira- 
tion and  cough,  are  sufficient  to  distinguish  croup 
from  other  ailments.  Laryngismus  stridulus,  or 
false  croup,  is  diflferentiated  bj'  the  greater  sud- 
denness of  the  attack  as  a  rule  ;  the  absence  of 
fever,  the  distinct  and  clear  remissions,  the  un- 
affected voice  which,  though  perhaps  hoarse,  is  not 
suppressed,  and  the  different  character  of  the  ac- 
companying cough  which,  though  loud  and  ring- 
ing, has  not  the  brassy  clanging  sound  it  has  in 
true  croup.  Further,  there  is  no  false  membrane 
formed  or  expectorated. 

For  the  signs  by  which  croup  is  distinguished 
from  foreign  bodies  in  the  air  passages,  see  p.  761. 

True  laryngitis  is  an  affection  of  adults,  and  is 
marked  by  fixed  pain  increased  by  pressure  on  the 
larynx.  Its  progress  is  wholly  different,  and  there 
is  no  false  membrane  formed. 

ffidema  of  the  glottis  can  be  recognised  by  in- 
spection or  exploration,  and  there  is  the  absence 
of  the  characteristic  cough  and  expectoration. 

Post-pharyngeal    abscess   interferes   with  the 
deglutition,  but  not  at  all,  or  only  in  a  very  slight 
degree  with  the  respiration  and  voice.    The  symp 
toms  persist,  and  the  swelling  it  occasions  in  the 
back  of  the  pharjmx  can  be  seen  or  felt. 

Growths  in  the  larynx  are  very  rare  in  children. 
Their  progress  is  chronic,  and  the  expiration  is 
affected  as  well  as  the  inspiration.  The  laryngo- 
scope too  will  aid  their  recognition. 

The  Prognosis  in  croup  is  always  most  unfiivour- 
able  if  the  symptoms  are  severe. 

The  treatment  should  be  early  and  antiphlogistic. 
k  bath  of  the  temperature  of  98°,  an  emetic,  fol- 
lowed by  a  free  action  on  the  bowels  by  calomel 
and  castor  oil,  a  few  leeches  to  the  mastoid  pro- 
cesses or  the  upper  part  of  the  sternum  (where 
effective  pressure  can  be  used  to  arrest  bleeding), 
followed  by  the  application  of  hot  sponges  or 
poultices  to  the  windpipe.  Antimony  if  adminis- 
tered should  only  be  used  in  the  early  stages  of 
the  affection,  and  its  depressing  influence  sedu- 
lously avoided  afterwards.  Quietness  should  be 
enjoined  in  the  apartment,  and  the  air  rendered 
warm  (65°)  and  moist  by  the  introduction  of 
steam.  This  can  be  very  effectually  accomplished 
by  surrounding  the  child's  cot  with  curtains,  and 
directing  a  jet  of  steam  into  the  sort  of  tent  thus 
made.  The  food  should  be  carefully  regulated  and 
rendered  as  nourishing  and  easy  of  digestion  as 
possible.  The  body  should  be  comfortably  but 
not  oppressively  clothed. 

The  use  of  counter-irritation,  either  by  blisters 
or  iodine,  and  the  subsequent  employment  of  mer- 
cury, either  to  the  raw  surface  or  given  internallj-, 
13  higlily  objectionable  and  in  no  way  conducive 
to  good. 


Lowering  remedies,  unless  to  subdue  the  vio- 
lence of  the  attack  at  its  outset,  must  as  a  rule  be 
avoided  in  the  treatment  of  croup.  The  depres- 
sion they  occasion  if  severely  pushed  is  most 
detrimental  in  the  later  stages  of  the  disease,  and 
serves  greatly  to  render  operative  measures  in- 
effectual. If  the  disease  attack,  as  is  not  uncom- 
mon, a  child  now  or  lately  the  victim  of  any  other 
depressing  ailment,  such  as  an  exanthem,  bron- 
chitis, &c.,  or  a  child  that  is  constitutionally  weak, 
then  no  lowering  remedies  whatever  can  ba 
thought  of  at  any  stage  of  the  complaint. 

The  administration  of  an  emetic  or  tickling  the 
fauces,  so  as  to  induce  vomiting,  will  aid  in  the 
expulsion  of  the  false  membrane,  if  loose,  and  so 
give  great  relief ;  and  the  inhalation  of  oxygen 
has  been  thought  useful  when  asphyxia  threatened. 
Iodide  of  potash  alone,  or  with  the  chlorate,  or 
combined  with  senega,  assafoelida,  and  ammonia, 
or  with  the  tincture  of  tlie  muriate  of  iron,  have 
been  the  internal  remedies  which  have  received 
most  favour.  It  is  mainly,  however,  as  regards 
the  performance  of  tracheotomy  that  croup  is 
here  treated  of.  It  is  to  the  example  and  pre- 
cepts of  Trousseau  that  we  owe  most  in  this  con- 
nection, and  since  he  showed  how  desperate  may 
be  the  cases  saved  by  it,  British  surgeons  have 
become  less  timorous  about  its  performance.  The 
chief  point  still,  however,  to  be  advocated,  is  the 
early  recourse  to  operation  before  the  powers  of 
life  have  been  exhausted,  and  not  the  looking  upon 
it  as  a  last  resource,  when  to  succeed  would  be  a 
miracle.  Much  attention  has  been  paid  of  late 
years  to  this  question,  mainly  through  the  labours 
of  Trousseau,  Bretonneau,  and  Guersant,  and 
many  lives  saved  which  there  is  every  reason  to 
suppose  would  have  been  lost  if  tracheotomy  had 
not  been  undertaken.  It  may  be  remarked  in 
passing  that,  though  the  French  authors  above 
mentioned  have  of  late  years  taken  the  lead  in 
this  question,  yet  that  Francis  Home  was  the  first 
(1765)  to  recommend  tracheotomy  in  croup,  and 
that  the  first  successful  operator  was  Andre  of 
London,  in  17fi2. 

It  is  mainly  the  definition  of  the  cases  which 
demand  the  opening  of  the  windpipe,  and  the  de- 
termination of  the  stage  in  which  it  is  best  per- 
formed, that  calls  for  remark.  As  to  the  first 
point,  it  may  be  said,  that  it  is  in  the  membranous 
form  of  croup  alone  that  the  operation  is  called 
for;  and  as  to  the  stage,  it  is  that  in  which  the  in- 
flammation and  exudation,  having  become  decid- 
edly established,  have  not  as  yet  penetrated  so 
deeply  as  to  implicate  the  bronchial  tubes,  or  dis- 
organise the  lungs.  It  is  when  death  threatens  by 
apnoea,  caused  by  the  obstruction  of  the  upper 
part  of  the  windpipe  by  morbid  effusion,  but  be- 
fore the  general  system  has  so  felt  the  effects  as  to 
become  greatly  exhausted,  that  tracheotomy  holds 
out  the  best  hopes,  as  by  its  performance  the  im- 
mediate source  of  danger  is  at  once  removed,  and 
those  ulterior  changes  in  the  blood  and  general 
S3'stem,  which  are  themselves  fraught  with  si 
much  hazard,  obviated.  Guersant  thinks  that  in- 
flammation of  the  larger  bronchi  does  not  contra- 
indicate  the  operation.  If  death  threaten  by  syn- 
cope, opening  the  windpipe  below  the  seat  o' 
disease  can  be  of  little  or  no  avail.  When  niodi' 
cine  has  failed  to  arrest  the  disease,  and  suffocation 
is  imminent,  common  sense,  no  less  than  actual^ 
experience,  would  point  to  tracheotomy  as  the  rej^ 


medy  of  most  promise,  and  one  which,  if  performed 
at  the  right  time  and  with  due  precautions  as  re- 
gards manipulation  and  after  treatment,  is  almost 
certain  to  be  successful.  It  is  most  essential  not 
ti)  delaj-  till  tliu  dyspnoea  has  become  very  urgent, 
and  the  puffy,  discoloured,  anxious  face,  convulsive 
movements,  and  intense  agony  of  approaching  suf- 
focation have  become  manifest,  as  then  prostration 
will  quickly  follow  such  al)ortive  attempts  to 
breathe,  and  the  prolonged  want  of  rest,  and  the 
circulation  of  impure  blood,  will  destroy  that  recu- 
perative strength  on  whicli  we  must  depend  for 
recovery.  It  is  not  by  any  means  asserted  that 
recovery  may  not  sometimes  follow  tracheotomy 
performed  in  the  most  desperate  circumstances  — 
some  cases  which  have  fallen  under  the  writer's 
own  caie  amply  prove  the  Contrary, — yet  it  is  ex- 
ceptional for  success  to  be  then  attained,  v/hile  it 
would  be  the  rule  if  operative  interference  were 
sooner  resorted  to.  The  degree  of  strength  pos- 
sessed by  the  patient  will  very  manifestly  and 
most  pov.'erfuUy  influence  the  result.  If  the  child  is 
constitutionally  delicate,  or  its  vigour  diminished 
by  previous  ailment  or  by  the  effects  of  the  present 
attack,  the  hope  of  success  from  tracheotomy  will 
be  much  diminished.  It  is  to  be  remembered 
that  a  state  of  asphyxia  does  not  always  manifest 
its  establishment  by  s\ich  obvious  signs  as  were 
b'jfore  described.  Occasionally,  on  the  contrary, 
restlessness,  exhaustion,  and  stupor,  alone  mark  its 
advent.    There  is  no  excitement. 

Nothing  probably  affects  the  result  of  the  ope- 
ration so  much  as  the  strength  of  the  patient  at  the 
time  of  its  performance.  If  able  to  throw  off  the 
false  membrane  and  to  take  food,  the  hope  of  suc- 
cess is  very  considerable.  If  the  child  is  weakly, 
independently  of  the  croup,  from  being  of  delicate 
habit,  or  a  victim  to  some  other  depressing  ailment; 
if  lowering  remedies  have  been  energetically  pur- 
sued at  the  outset  of  the  disease;  if  the  child  is 
very  young,  or  cannot  be  carefully  nursed  and 
tended  after  the  operation;  then  the  chance  of 
success  will  be  muchimpaired.  It  is  probably  from 
the  difference  of  strength  alone  that  the  observation 
has  been  made  that  the  older  the  child,  other 
things  being  equal,  the  better  the  hope  of  success. 

The  more  the  effusion  is  limited  to  the  upper 
part  of  the  windpipe  the  better,  yet  cases  are  not 
wanting  in  which  tracheotomy  lias  apparently 
saved  life  when  the  exudation  has  penetrated  far 
below  tlie  point  opened.  We  must  frequently 
operate  when  we  cannot  form  any  very  accurate 
idea  of  the  extent  to  which  the  exudation  lias 
reached,  but  in  most  cases  we  can  form  a  toler- 
ably correct  opinion.  Albuminous  urine  is  always 
a  bad  sign,  and  one  wliich  should  be  inquired 
after.  It  renders  the  case  unpromising,  but  by  no 
means  desperate  or  hopeless. 

To  conclude  the  consideration  of  this  point  then 
it  may  be  said  that  success  in  the  performances  of 
tracheotomy  in  croup  depends  in  a  great  measure 
on  attention  to — 

1st.  The  avoidance  of  depressing  and  exhaust- 
ing remedies  in  the  early  stages  of  the  disease. 

2nd.  The  case  being  one  in  which  the  danger 
solely  or  mainly  arises  from  an  obstruction  in  the 
windpipe  to  the  entrance  of  air  into  the  lungs. 

3rd.  Operating  before  exhaustion  and  blood  con- 
tamination have  appeared. 

■ith.  Skill  and  care  jn  tlie  necessary  manipula- 
tions. 
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.5th.  Careful  after  treatment. 

The  operative  procedure  will  obtain  separate  and 
detailed  notice,  but  the  after-treatment  of  cases  of 
croup  which  have  been  operated  on  demands  dis- 
tinct mention,  as  it  is  most  important.  The  most 
strenuous  endeavours  should  be  made  to  support 
the  strength  by  the  administration  of  concentrated 
and  easily  assimilated  food,  of  which  meat  soups, 
milk,  eggs,  chocolate,  jelly,  &c.,  are  the  most 
useful.  If  the  general  health  require  the  use  of 
drugs,  they  must  of  course  be  employed,  but  not 
otherwise.  No  specific  remedy  is  of  any  avail. 
Calomel,  antimony,  potash,  &c.,  are  useless  after 
the  windpipe  has  been  opened.  Food  and  care- 
fully regulated  stimulants  (good  claret  and  brandy) 
are  the  real  remedies.  It  is  by  such  means  and 
the  admission  of  air  into  the  lungs  tliat  the 
disease  is  to  be  combated. 

Tracheotomy  in  croup  removes  the  great  source 
of  danger  in  the  early  stages  of  the  affection, 
— it  provides  an  opening  by  which  air  gains 
admittance  and  false  membranes  are  ejected — it 
allows  of  the  application  of  local  remedies,  and 
prevents  exiiaustion  and  collapse,  while  the  effect 
of  drugs  may  be  developed  if  they  are  capable  of 
controlling  the  disease,  and  it  at  least  helps  to  up- 
hold life  while  the  malady  exhausts  itself,  and 
lastly  it  gives  rest  and  comparative  comfort  to  the 
sutferer,  and  imparts  consolation  and  hope  to  rela- 
tives whose  distress  is  often  almost  as  poignant  as 
those  of  the  patient. 

The  advantages  which  attend  the  operation  then 
are  sufficiently  obvious,  the  drawbacks  which  have 
been  alleged  to  it  are  that  it  renders  attacks  of 
bronchitis  and  pneumonia  frequent,  and  that  unless 
skilfully  performed  it  may  be  attended  with  much 
daniier.  Adroitness  in  operating  is  not  to  be  at- 
tained by  all,  but  judicious  after  treatment  aa 
regards  protection  from  cold  air  and  careful  feeding 
is. 

Trousseau  strongly  advises  the  free  application 
of  nitrate  of  silver  to  the  interior  of  the  windpipe, 
after  it  has  been  opened,  and  this  to  be  repeated 
daily  till  a  healthy  action  is  established.  Cases 
may  arise  in  which  this  practice  is  desirable,  but 
as  a  rule  the  avoidance  of  all  irritation  must  be 
aimed  at. 

After  tracheotomy  has  been  performed  in  croup, 
death  may  occur  from  accidental  circumstances, 
such  as  obstruction  of  the  canula,  liajniorrhage,  &c., 
but  it  is  chiefly  from  exhaustion,  the  extension  of. 
the  disease,  and  the  implication  of  the  bronchial 
tubes  and  lungs  that  a  fatal  result  is  to  be  feared. 
The  rapid  sinking  which  occasionally  takes  place 
a  few  hours  after  the  operation,  and  when  every- 
thing appears  to  be  favourable,  has  been  attributed 
to  nervous  exhaustion  and  pulmonary  collapse. 

Diphtheria  (Si<p6epa,  a  skin)  is  a  specific  disease 
of  great  fatality,  occurring  epidemically  and  being 
possibly  contagious.  It  consists  in  inflammation 
of  the  mucous  membrane  of  the  throat,  followed 
by  lympiiic  exudation,  and  this  may  come  to  cover 
the  tonsils,  pharynx,  hirynx,  and  ODSophngus.  It 
may  invade  the  nares  and  penetrate  into  the 
stomach  and  broncliial  tubes.  It  is  attended  with 
yrcat  feebleness  and  prostration,  and  an  enlarge- 
ment of  the  cervical  filands,  which  usually  accom- 
panies it,  adds  considerably  to  the  swelling  of  the 
throat  and  the  embarrassment  of  resjiiration. 

This  disease  may  become  rapidly  developed,  or, 
on  the  contrary,  establish  itself  most  insidiously. 


TRANSFUSION, 
A  Btate  wliicli  may  be  described  as  that  of  a 
feverish  cold  is  its  usual   early  manifestation. 
There  is,  however,  early  and  marked  prostration, 
and  not  unfreqiiently  considerable  gastro-enteric 
diaturbailce.    The  inflammation  usually  begins  in 
the  uvula,  and  a  mere  feeling  of  stiffness  and  dis- 
comfort may  alone  be  complained  of,  though  more 
frequently  severe  pain  attracts  the  attention  to  the 
part.  Dysphagia  soon  appears,  and  in  from  twelve 
to  forty-eight  hours  the  exudation,  which  is  so 
characteristic  of  the  disease,  siiows  itself  at  many 
centres  on  the  tonsils  and  back  of  the  throat  and 
spreads  therefrom  far  and  wide.    The  false  mem- 
brane which  forms  may  be  quite  soft,  like  glue, 
and  easily  detached  ;  or,  on  the  contrary,  it  may 
resemble  wash-leather,  and  be  tenacious  and  ad- 
herent.   If  detached,  it  is  reproduced  witli  great 
speed.     The  surface  beneath  the  membrane  is 
olten  ulcerated  and  gangrenous,  and  may  bleed 
profusely  and  even  fatal!}'.    Respiration  becomes 
embarrassed,  as  well  as  deglutition,  and  as  the 
blood  becomes  contaminated  and  the  inability  to 
take  food  increases,  the  patient's  strength  is  under- 
mined, and  the  greatest  weakness  is  established. 
Death  may  occur  in  from  twelve  hours  to  fourteen 
days,  and  be  due  to  suffocation  (as  is  common  in 
children),  or  prostration,  or  septic  poisoning,  or 
uremia.    If  recovery  take  place,  the  convalescence 
is  protracted,  and  liable  to  serious  intercurrent 
ailments.  Albuminuria  is  common,  and  frequently 
very  aggravated,  and  that  early  in  the  disease  ; 
partial  paralysis  of  a  most  distressing  kind,  affect- 
ing both  sensation  and  motion,  appears  in  about 
one-fourth  of  the  cases,  and  various  other  maladies 
are  liable  to  defer  and  render  the  recovery  difficult 
and  incomplete.    The  paralysis  referred  to  com- 
monly appears  in  the  muscles  of  the  pharynx  and 
tongue,  as  well  as  in  those  of  the  limbs. 

The  ireaiment  varies  somewhat,  according  to 
whether  the  disease  manifests  itself  mainly  by 
general  or  local  symptoms.  Generous  support  and 
pure  air  are  required  in  all  cases.  If  the  swallow- 
ing of  food  is  impossible,  nutrient  enemata  must 
be  employed.  Soup,  milk,  wine,  or  brand}',  and 
everything  likely  to  support  the  vital  powers,  must 
be  administered.  The  age,  habits,  and  powers  of 
assimilation  of  the  patient,  together  with  the  ne- 
cessities of  the  case,  must  regulate  such  adminis- 
trations. A  purgative  of  calomel  and  jalap  at  the 
outset  is  useful  in  clearing  the  bowels,  but  after- 
wards enemata  should  be  used.  After  the  clear- 
ance of  the  intestinal  canal,  the  tincture  of  the 
muriate  of  iron,  in  half-drachm  doses  every  three 
hours,  forms  perhaps  the  best  remedy;  or  chlorate 
and  iodide  of  potash  in  free  doses,  or  a  combination 
of  quinine  and  iron.  If  there  is  sleeplessness, 
morphia  m?iy  in  the  early  stages  of  the  disease  be 
given,  and  chips  of  ice  allowed  to  dissolve  in 
the  mouth  will  allay  thirst  and  afford  relief, 
limetics  have  been  found  useful  in  disengaging 
the  exudation,  which,  if  loose  (not  otherwise), 
should  be  mechanically  removed.  Poultices  to 
the  loins  are  good  if  the  urine  is  scanty. 

The  inhalation  of  warm,  moist  air  is  beneficial, 
and  gargles  of  limewater  or  percliloride  of  iron,  or 
permanganate  of  potash,  help  to  correct  the  con- 
dition of  the  throat.  If  caustic  is  applied  to  the 
patches  of  disease,  it  should  be  done  once  and  for 
nil,  and  not  repeated.  A  strong  solution  of  nitrate 
«  silver  (5j.  to  the  ounce  of  water)  brushed 
ircely  over,  or   nitric   acid   half  diluted  with 


water,  freely  applied,  answers  best.  Hydro- 
chloric  acid,  with  honey,  has  been  much  recom- 
mended. It  may  be  requisite  to  syringe  the 
nostrils  with  a  weak  caustic  or  disinfectant  solu- 
tion (Condy's  fluid  is  best  for  this  purpose),  and 
fomentations  and  poultices  to  the  neck  give  much 
relief.  If  the  respiration  is  seriously  compro- 
mised, the  windpipe  must  be  opened  ;  by  so  doiiio- 
death  by  asphyxia  is  prevented,  and  the  effects  of 
non-aerated  blond  avoided.  If  death  threaten  bj 
asthenia,  or  from  the  establishment  of  blood  poison- 
ing, then  tracheotomy  is  too  late  ;  but  if  the 
strength  is  good,  and  the  obstacle  to  the  respira- 
tion be  apparently  the  chief  source  of  danoer, 
then  tracheotomy  is  most  hopeful.  In  more  than 
half  the  cases  the  danger  during  the  first  week  is 
from  laryngeal  obstruction,  especially  in  the 
young,  and  against  this,  operative  interference  is 
most  efficient.  It  has  succeeded,  even  in  the  most 
desperate  cases,  in  a  considerable  number  of  in- 
stances; and  in  France,  where  early  operation  is 
more  practised  than  in  Great  Britain,  tracheotomy 
has  been  crowned  with  much  success.  If  it  fail 
to  cure,  it  certainly  tends  much  to  soothe  the  last 
hours  of  the  patient.  Its  success  will  be  in 
proportion  to  the  source  of  danger  being  solely 
seated  in  the  trauliea.  The  less  the  constitution 
is  implicated  the  better,  and  in  any  given  case  our 
discrimination  will  be  called  for  to  determine  the 
relative  preponderance  of  the  local  and  the  consti- 
tutional elements  in  the  affection.  The  chances  of 
success  are  very  considerable  indeed  when  the 
windpipe  is  opened  just  when  the  respiration  is 
becoming  seriously  impaired,  but  before  evidence 
of  true  asphyxia  has  manifested  itself. 

During  the  convalescence  from  diphtheria, 
country  air,  nourishing  food,  cod  liver  oil,  wine 
and  malt  liquor,  tonics  (iron,  quinine,  strychnine), 
and  galvanism  shoidd  be  used  to  restore  the  func- 
tional eiierg  es.]  G.  H.  B.  Madeo.1. 

[TRANSFUSION.  This  operation,  which  at 
one  time  excited  the  most  extravagant  expecta- 
tions, has  hitherto  held  a  fitful  and  insecure  place 
in  surgery.  Often  revived,  and  as  often  falling 
into  desuetude,  it  has  never  failed  to  arrest  the 
attention  of  some  thoughtful  and  enterprising  men. 
If  success  alone  could  command  recognition,  trans- 
fusion ought  by  this  time  to  be  an  operation  in 
frequent  use.  Many  lives  have  undoubtedly  been 
saved  by  it ;  and  if  there  have  been  also  many 
failures,  it  must  be  remembered  that  the  trans- 
fusion iias  almost  always  been  perlbrmed  in  very 
desperate  cases,  and  that  it  is  not  a  sound  objec- 
tion to  an  operation  that  it  sometimes  fails,  since 
all  operations  are  liable  to  fail.  We  ought  to  seek 
for  the  causes  of  failure,  to  see  if  they  cannot  bi" 
removed,  and  thus  to  diminish  the  proportion  of 
failures.  This  is  one  of  the  instances  in  which  a 
single  success  should  encourage  to  persevere  in  the 
face  of  anj'  number  of  failures.  Of  late  years 
material  accessions  to  our  knowledge  of  the  sub- 
ject have  greatly  increased  the  probabilitj'  of 
rendering  the  operation  more  practicable  and  suc- 
cessful. 

There  are  two  distinct  proceedings  to  be  con- 
sidered under  "  transfusion.''  This  word  properly 
means  the  translation  of  the  blood  of  one  animal 
into  the  circulation  of  another.  But  we  may  also 
inject  into  the  circulation  of  an  animal  other  sub- 
stances besides  blood,  such  as  saline  or  alcoholic 
fluids,  or  medicinal  substances.    This  is  called 
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venous  injection  or  infusion  simply.  A  detailed 
liistory  rf  the  subject  would  here  be  out  of  place. 
I  refer  for  tlie  best  account  to  Dr.  Little's  Oration 
before  the  Hunterian  Society,  1852,  and  to  the 
monographs  indicated  in  the  bibliography  at  the 
end  of  this  article.  Infusion  of  wine  imd  opium 
■was  first  practised  on  dogs  by  the  great  architect, 
"Wren,  in  l(j56.  Lower  amongst  others  followed, 
and  was  the  first  who  successfully  practised 
transfusion  in  an  animal.  He  connected  the  cer- 
vical artery  of  one  dog  with  the  jugular  vein  of 
another. 

It  was  next  taken  up  in  France  by  Denis,  who 
first  effected  transfusion  in  the  human  subject  in 
1667.  He  successfully  introduced  small  quanti- 
ties of  the  blood  of  calves  and  lambs  into  the  veins 
of  five  persons,  who  experienced  no  injurious 
consequences.  Experiments  by  other  observers 
\  proved  that  the  blood  of  the  lower  animals  might 
be  injected  into  the  human  circulation  without  bad 
result.  Garnian  suggested  that  asphyxiated  new- 
born infants  might  be  restored  by  tlie  injection  of 
a  few  drops  of  wine  by  the  umbilical  vein.  In 
1776,  Kohler  illustrated,  in  a  remarkable  manner, 
the  value  of  venous  injections  of  emetic  sub- 
staness.  He  was  called  to  a  man  in  whose  oeso- 
phagus a  large  piece  of  gristly  flesh  had  become 
impacted.  The  man  was  speecliless,  with  flutter, 
ing  pulse  and  cold  sweat.  He  injected  six  grains 
of  tartar  emetic  into  a  vein.  Half  an  hour  after- 
wards the  piece  of  flesh  was  ejected  with  great 
violence.  The  man  recovered.  Balck,  in  178-1, 
performed  a  like  operation  under  like  circum- 
stances, and  with  the  like  success.  It  was  not 
then  clearly  known  that  the  mere  subcutaneous 
injection  of  medicinal  substances  might  have 
answered  the  sinne  purposes.  Hennnian,  a  Ger- 
man, injected  into  a  vein  of  a  person  apparently 
dying  of  typhus  an  infusion  of  bark  and  harts- 
horn :  the  patient  recovered. 

After  being  practically  laid  aside,  transfusion 
was  again  examined  and  placed  upon  a  better 
footing  by  Dr.  BUmdell,  at  Guy's  hospital.  The 
modern  revival  of  the  operation  is  due  to  him. 
Dr.  O'Sliaughnessy  proposed  the  injection  of  saline 
fluids  in  cholera.  Dr.  Latta,  of  Edinburgh,  put 
the  proposal  into  practice;  of  fifteen  cases  of 
cholera-collapse,  one-third  recovered.  Manj'  prac- 
titioners, and  amongst  them  Dr.  Tueedie,  Dr. 
Craigie,  Dr.  Murphy,  Dr.  Girdwood,  Mr.  Arthur, 
Dr.  Little  and  his  son,  Mr.  L.  S.  Little,  followed 
tliis  example.    All  had  cases  of  recovery. 

The  practical  questions  are  these  : — 1st,  what 
is  the  best  fluid  to  inject.'  2ndly,  what  is  the  best 
apparatus  and  mode  of  operating  ?  I'rdly,  what  are 
the  conditions  indicating  or  justifying  transfusion 
^or  infusion  ? 

1.  Tr.insfusion  of  course  implies  that  blood 
shill  be  used.  Biit  blood  iii  diffoi  tnt  states,  and 
from  alien  animiils,  has  been  used.  It  appeared  to 
result  fjom  the  experiments  of  Dielfenbacli  and 
others  that  to  obtain  success  it  is  necessary  to  take 
blood  from  an  animal  of  the  same  species.  But 
tJie  annals  of  transfusion  contain  many  proofs  that 
this  conclusion  is  erroneous.  It  hag,  liowever, 
been  generally  agreed  that  for  hinnan  transfusion 
human  blood  siiall  be  used.  In  selecting  a  giver, 
it  is  not  necessary  to  regard  the  sex,  but  only  tlie 
Hate  of  health.  In  many  of  tlie  experiments  on 
animals,  the  blood  was  drawn  from  an  artery,  but 
in  iiuman  transfusions  the  blo:,d  is  drawn  from  a 
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vein.    Dr.  Gesellus,  of  St.  Petersburg,  obtained 
the  blood  by  scarifying  the  skin  and  suction,  the 
blood  collecting  in  a  tube  connected  with  a  pneu- 
matic pump.    {Praclilioncr,  18G9.)     It^is  quite 
clear  that   venous  blood   answers  the  purpose. 
Then  the  question  arises  as  to  the  best  moile  of 
dealing  with  this  blood.    The  practical  difficulty 
which,  perhaps  more  than  any  other,  has  retarded 
the  extensive  use  of  the  operation,  has  been  the 
tendency  of  the  blood  to  coagulate  rapidly  after 
being  withdrawn  from  the   veins.     Tiiis  has 
frequently  baffled  the  operation,  the  blood  clot- 
ting in  the  apparatus,  in  the  veins  of  the  patient, 
or  perhaps  in  his  heart.    Various  inquiries  and 
expedients,  suggested  by  tlie  hope  of  averting  this 
difficulty,  have  arisen.    In  m:iny  of  the  experi- 
ments on  animals  immediate  transfusion,  that  is, 
transmission  direct  from  vein  to  vein,  was  prac- 
tised.   Dr.  Aveling,  Ore',  and  others  advised  this, 
in  the  expectation  that  the  blood,  being  secured 
from  contact  with  air,  and  never  being  at  rest,  it 
could  not  coagulate.    But  even  under  these  con- 
ditions, the  difficulty  is  not  certainly  overcome. 
At  one  time  great  stress  was  laid  on  keeping  the 
blood,  received  in  a  funnel  or  other  reservoir,  at 
the  same  temperature  as  that  of  the  body.  13ut 
this  is  undoubtedly  a  physiological  mistake.  Cold 
retards  coagulation,  and  there  is  no  inconvenience 
from  injecting  blood  a  few  degrees  below  the  nor- 
mal standard.    The  operation,  then,  may  be  sim- 
plified by  disregarding  care  as  to  temperature.  It 
was  thought  that  the  object  might  be  attained  by 
depriving  the  blood  of  its  coagulating  constituent. 
This  led  to  defibrination,  by  whipping  the  fibrin 
out,  and  then  injecting  the  serum  and  globules. 
Experiments  were  made  to  ascertain  what  were 
the  constituents  of  the  blood  which  were  capable 
of  restoring  life.     It  is  proved  by  two  cases,  those 
of  Polli  and  Nussbaum,  that  defibrinated  blood  is 
efficient.    Dr.  Albanese  reports  {Ceulndbt.  \i6Q) 
seven  cases  in  which  he  used  warm  defibrinated 
filtered   blood.     He  introduced    the  injection- 
syringe  into  the  radial  artery.    Four  recovered. 
In  about  fifteen  other  cases  the  use  of  defibrinated 
blood  was  unsuccessful.     Ore'  proved  that  the 
blood-globules  were  efficient.     Panuin  contends 
that  the  serum  contains  vivifying  elements.  In 
the  case  of  cholera  patients,  again,  it  is  quite 
proved  that  the  simple  infusion  of  saline  fluids  is 
enough.    It  results  that  the  fibrin  may  be  taken 
out,  but  this  involves  a  loss  of  time;  also  that  it 
certainly  does  no  harm  if  it  can  be  got  into  the 
eirculation  of  the  patient  in  its  fluid  state.  The 
large  number  of  recoveries  fi  "om  tlie  transfusion  of 
whole  blood  renders  it  probable  that  it  is  better  to 
use  it  as  nearly  as  possible  in  the  natural  state. 
VYe  come  back,  then,  upon  the  question,  how  to 
prevent  it  from  coagulating?     Dr.  Richardson, 
eighteen  years  ago,  in  his  admirable  work  on  "  the 
causes  of  the  coagulation  of  the  blood,"  proposed 
the  addition  of  a  fevv  drops  of  aminonia  to  every 
ounce  of  blood  for  this  purpose.    This,  he  says, 
effectually  preserves  fluidity.    Dr.  Br.ixton  Ilieks, 
pursuing  the  Rame  idea,  in  Guifs  J{(^pi>rts,  1809, 
proposed  a  solution  of  pho.sphate  of  soda.   He  used 
it  in  several  cases;  and  although  the  patients  did 
not  recover,  the  special  purpose  was  attained. 

2.  What  is  the  best  form  of  apparatus  ?  The 
answer   depends   greatly    upon   tlie   fluid  cm- 
ployed.    Those  who  contend  for  immediate  trans- 
fusion use  a  caoutchouc  tube,  armed  at  cacli  end 
3  D 
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■with  a  suitable  caimla  to  insert  into  tlie  veins  of 
tlie  giver  and  the  receiver.    Dr.  Aveling  (Obslct. 
Trans.,  1863)  recommends  a  tube  having  a  dila- 
tation in  the  middle  like  a  Hig^'inson's  sj'ringe,  to 
enable  the  operator  to  propel  tlie  blood  ;  it  has  no 
valves.     Dr.  Uicliardson  objects  that  even  thus 
coagulation  raav  mar  the  operation.  Most  of  those 
who  have  used"wliole  blood  have  used  some  form 
of  injecting  syringe.    Some  have  first  collected  the 
blood  in  a  vessel,  and  have  then  taken  it  up  into 
a  sj-ringe.    Dr.  Blundell  set  the  type  of  a  num- 
ber of  instruments  by  collecting  the  blood  m  a 
funnel-receiver,  which  was  attached  to  the  pipe  of 
the  syringe,  so  that  the  blood  might  gravitate  at 
once  'into  the  syringe.    Mr.  Samuel  Lane  used  an 
apparatus  of  this  kind  in  a  case  where  he  performed 
the  operation  on  a  boy  dying  of  bleeding;  he  was 
entirely  successful,  but  he  had  to  leave  off  and 
clean  the  apparatus  several  times  on  account  of 
ubstruction  by  clots.    Probably  the  addition  of 
iiramonia  or  phosphate  of  soda  might  make  this  ap- 
paratus quite  efficient.    A  good  modification  of  it  is 
i^^u^ed  by  mA\\gim&on{LivirpLMed.Chir.Trans. 
1857),  who  by  it  treated  successfully  two  cases 
out  of  six.    The  receiving-funnel  admits  the  blood 
into  an  elastic  barrel  which  has  no  piston.  Squeez- 
ing the  barrel  propels  its  contents.  Tlie  bestsyringe, 
ho^vvever,  appears  to  be  Dr.  Richardson's.    It  con- 
sists of  a  glass  barrel  holding  six  or  eight  ounces  ; 
attached  to  tiie  pipe  is  an  elastic  delivery-tube,  a 
foot  long,  having  at  its  end  a  canula,  conveniently 
curved,  with  a  long  oblique  mouth  smoothed  for 
insertion  into  the  vein,  and  tapering  so  that  when 
inserted  it  is  pushed  on  till  its  calibre  fills  the  ves- 
sel. The  piston-rod  works  on  a  joint  so  that  it  can 
be  placed  out  of  the  way  when  the  blood  of  the 
giver  is  received  direct  into  the  barrel;  the  plug  of 
the  piston  is  perforated  so  that  when  the  rod  is 
lifted  up  an  opening  is  made  through  which  the 
blood  received  above  it  may  run  into  the  lower  com- 
partment of  the  barrel.  In  this  lower  compartment 
is  placed  ready  a  small  quantity  of  water,  so  that 
when  the  barrel  is  charged  with  blood,  this  water 
is  thrown  out  first  through  the  elastic  tube  expelling 
air— a  little  water  going  into  the  vein  is  of  no  con- 
sequence.   A  few  drops  of  ammonia  added  to  the 
blood  in  the  barrel  from  time  to  time  preserves  its 
fluidity  and  enables  the  operator  to  proceed  lei- 
surely'  When  the  first  charge  is  exhausted,  more 
can  be  received  in  the  barrel  without  displacing  the 
apparatus  from  the  patient's  arm,  or  admitting  air. 
This  apparatus  will  answer  equally  well  formjic- 
tion  of  saline  or  other  Quids.    As  to  the  operation, 
the  apparatus  being  tested  as  to  its  working  order, 
the  patient's  arm  should  be  prepared.    A  vein  is 
selected  at  the  bend  of  the  elbow;  a  fold  of  skin 
is  raised  transversely  to  the  vessel  ;  the  base  of  the 
fold  is  pierced  with  a  sharp-pointed  bistoury,and  the 
skin  divided  by  cutting  towards  the  surface;  this 
gives  an  incision  an  inch  in  length,  over  and  pa- 
rallel with  the  vein.   A  prube  is  now  passed  under 
the  vein  at  the  lower  part  of  the  incision,  which 
serves  to  raise  and  steady  the  vessel,  and  to  prevent 
the  escape  of  any  blood  after  the  opening  is  made 
in  it.   This  opening  is  made  with  a  common  lancet. 
A  vein  at  tlie  bend  of  the  elbow  of  the  giver  is 
then  opened  in  the  ordinary  way  as  for  bleeding  ; 
taking  care  that  the  opening  will  allow  the  blood  lo 
tti)w  plcno  vivo.  The  supply  of  blood  should  be  con- 
trolled hy  an  a9bi8tant,who  should  be  ready  to  charge 
the  syringe  whcu  wanted.  The  connection  then  being 


made  with  the  patient's  arm,  the  contents  of  the 
syringe  are  gently  propelled  into  the  vein.  Wlien 
the  syringe  is  nearly  empty  a  fresh  charge  maybe 
taken,  and  in  like  manner  injected.  The  quaniilij 
need  not  be  great.  In  many  successful  cases  tlie 
quantity  injected  did  not  exceed  three  ounces.  Mr. 
Lane  inj;cted  about  six  ounces,  and  this  is  the 
quantity  which  has,  perhaps,  been  most  frequently 
thrown  in.  If  the  patient  takes  it  well,  we  may 
go  on  till  eight  or  ten  ounces  have  been  injjcted. 
It  is  doubtful  whether  more  would  be  beneficial. 
The  object  of  the  operation  is  not  all  at  once  to 
make  good  what  has  been  lost,  but  to  rouse  the 
heart  and  nervous  centres  from  collapse,  and  to 
give  opportunity  to  the  system  to  rally.  If  Ave- 
ling's  tube  be  used,  it  has  occurred  to  me  that 
coagulation  might  be  prevented  by  driving  a  drop 
or  two  of  ammonia  into  the  barrel  from  time  to 
time  by  means  of  Anel's  syringe. 

The  immediate  indications  in  the  case  of  haemor- 
rhage, as  commonly  recognised,  are  sinking  to  extent 
of  collapse,extiiiction  of  pulse  at  the  wrist,very  feeble 
heart  action,  coldness  of  surface,  gasping  for  air, 
jactitation,  perhaps  convulsions.  These  conditions  are 
the  forerunners  of  dissolution.  That  recoveiy  under 
transfusion  should  only  occasionally  follow,  is  more 
calculated  to  excite  astonishment  than  frequent 
failure.  But  that  man)"^  such  recoveries  have  taken 
place  cannot  be  doubted.  Greater  success  would  be 
achieved  if  the  operation  were  resorted  to  before 
these  extreme  symptoms  supervened.  On  the 
other  hand,  there  is  a  natural  reluctance  to  resnrt 
to  what  appears  to  be  a  desperate  remedy  except 
in  a  desperate  case. 

3.  What  are  the  applications  of  tJie  operation  ? 
Of  late  years  it  has  been  almost  restrietfd  to  cases 
of  extreme  exhaustion  from  haemorrhage,  and  this 
most  frequently  to  cases  occurring  in  obstetric 
practice.  This  application  seems  the  most  obvious 
and  the  least  questionable.  A  fair  amount  of 
success  has  attended  — so  much  indeed,  that  no  one 
should  be  suffered  to  bleed  to  death  without  an 
attempt  being  made  to  restore  him  by  transfusion. 
This  will  apply  to  all  cases  of  threatening  death  from 
bleeding  from'whatevercause.  We  shall  not  prolja- 
bly  again  fall  into  the  enthusiastic  excesses  formerly 
indulged  in  ;  we  shall  not  expect  by  transfusion  or 
infusion  to  rescue  patients  dying  of  phthisis  cr 
malignant  disease,  or  to  make  the  old  young  ;  but 
we  may  reasonably  hope  to  save  patients  sinking 
under  various  acute  diseases,  attended  with 
p  dsoned  blood.  In  the  beginning  of  this  article 
instances  of  recovery  from  fever  are  given.  I 
anticipate  good  results  from  transfusion  or  inf.ision 
in  some  cases  of  puerperal  convulsions  after  takii 
away  a  portion  of  the  poisoned  blood.  It  is  o.- 
peciiiUy  indicated  in  the  exhaustion  followinu' 
obstinate  vomiting.  It  might  be  employed  with 
advantage,  in  conjunction  with  artificial  respiration, 
in  cases  of  suspended  animation  from  chloroform 
and  similar  conditions. 

The  applications  of  infusion  seem  to  admit  of 
far  greater  extension  beyond  those  at  present  re- 
corded. Nothing  appears  more  hopeful  in  cholor.i- 
coliapse  than  the  infusion  of  salines.  Dr.  Little  s 
fluid  was  designed  to  sunply  the  salts  lost,  and  to 
give  a  fluid  of  specific  gravity  nearly  equal  to  thiit 
of  blood.  Plaiii  water,  it  is  known,  causes  the 
hlood  globuUs  to  swell.  Dr.  Woodman  tells  me 
Iie  found  the  blood-globules  preserved  their  u.itu- 
lal  appearance  after  saline  injection.  'J'he  following- 
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is  tlie  composition  of  the  fluid  Mr.  Little  employed  : 
chloride  of  sndimii,  CO  grs.;  cliloride  of  potassium, 
Cgfs.;  phosphate  ol'  soda,  3  grs.;  carbonate  of  soda, 
-0  grs.  ;  distilled  water  20  ounces.  Two  draclims 
of  pure  alcohol  were  added  to  every  pint.  This 
was  injected  at  a  temperature  of  110°  F.  The 
apparatus  used  was  a  funnel,  having  an  elastic  tube 
attached,  so  that  tlie  fluid  ran  in  by  gravitation. 
In  the  more  successful  cases  !iO  ounces  were  in- 
troduced at  a  time.     Dr.  Woodman  and  Mr. 
lleckford,  who  in  the  cholera  epidemic  of  186C 
carried  out  Dr.  Little's  precepts,  used  an  ordinary 
Iligginson's  syringe,  which  they  tell  me  answered 
very  well.    The  funnel  with  a  stop-cock,  however, 
soL'ras  to  give  better  security  agajnstthe  admission 
of  air.    In  several  cases  the  infusiHn  was  repeated 
two  or  three  times.    Might  we  not  hope  for  similar 
success  in  other  forms  of  malignant  fever?  It 
appears  to  me  extremely  probable  that,  in  cases  of 
sinking  from  rapid  loss  of  blood,  where  transfusion 
cannot  be  practised,  the  infusion  of  saline  alcoholic 
fluid  might  be  successful,    I  am  inclined  to  share 
in  the  hope  entertained  by  Dr.  Richardson  that 
lie  will  one  day  succeed  in  the  discovery  of  an 
artificial  chyle  which,  by  injection  into  the  veins, 
will  restore  and  maintain  life  under  circumstances 
otherwise  beyond  medical  skill.    Nothing  seems 
more  certain  to  practised  transfusionists  and  in- 
fusionists  than  that  the  injection  of  saline  fluids 
into  the  veins  is  a  harmless  proceeding,  provided 
air  be  excluded.    In  cases  of  pytemic  fever,  in 
various  forms  of  puerperal  fever,  at  a  stage  when 
the  ordinary  forms  of  administering  remedies  are 
unavailable,  why  should  we  not  give  the  patient  a 
chance  by  injecting  medicated  saline  or  alcoholic 
fluids  .s    Who  is  there  that  has  not  turned  away 
from  a  dying  bed  dejected  by  the  sight  of  a  person 
sinkijig  from  mere  blood-e.xhaustion  or  perversion, 
with  a  sickening  feeling  that  his  art  is  a  mockery, 
failing  at  the  very  critical  point  ?    AVhere  also  can 
we  look  with  better  hope  than  in  the  study  of 
transfusion  ?     Dr.  Hatford  injected  liquor  am- 
monia; diluted  with  two  parts  of  water  into  the 
superficial  veins  of  dogs  that  had  b.'en  bitten  by 
venomous  snakes.     The  results  as  regiirds  the 
saving  of  life  seemed  so  conclusive  that  he  pro- 
posed this  treaimeiit  for  snake-poisoning  in  the 
human  subject.    (Med.  Times  and  Caz.  186!).) 
Dr.  Tyler  Smith  has  applied  this  suggestion  suc- 
cessfully in  a  case  of  puerperal  fever  {Olistiir. 
Trans.  1870)  ;  and  Mr.  B.  Wills  Richardson  has 
by  it  been  rewarded  with  success  in  a  case  of  poison- 
ing by  aconite.    {Med.  Times  and  Caz.  18(),Q.) 
As  a  guide   to  this  study,  and  for  abundant 
grounds  of  encouragement  to  pursue  the  prac- 
tice, the  following  works  should  be  referred  to  : 
Dr.  Lillla,  JIunlerian  Oration  lu  ilie  Tlunlariaii 
iSncicty,  18. 5  J,  and  London  IToiinlal  Heporls,  1  !)C0' ; 
Panum,  Emhulio,    Transfusion    und  IJliiiincni/e, 
liinlin,  ;  /'J.  Martin,   Transfusion,  Rerliii, 

1859  ;  Ore,  Etwles  hisluriijues  ct  p/ii/sinlor/i//ues 
sur  la  Transfusion  du  Sum/,  I'avi-,  180'8  ;  S.  A. 
Lane,  Lvancct,  1810  (refers  to  cases  of  J/ceiiior- 
rltufjic  Diathesis)  ;  JSIuudull,  lied.  C/iir  Trans. 
1818;  Waller,  Ubstetriral  Trans.  WA'iQ.] 

Robert  Barnes. 


TREPAN.  (From  Tpuirdoi,  to  perforate.) 
'TripauHin  ;  Tercliellum.  ;  Alodio'us.  A  circular 
fl'xw,  by  means  of  which  the  skull  is  pi-rfiuated  in 
the  operation  called  Irvpanniny,  cr  a  circular  por- 
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tion  of  any  bone  may  be  sawed  out.  It  bears  a 
considerable  resemblance  to  the  well-known  in- 
strument named  a  wimble,  and  is  worked  in  the 
same  manner.  Formerly  the  saw  was  sometimes 
made  of  a  conical  shape  ;  but  this  construction 
rendered  the  action  of  the  instrument  difficult. 
In  this  country,  the  trepan  is  now  superseded 
by  the  instrument  called  a  trephine,  which  has 
a  different  handle,  and  is  not  worked  in  the  same 
iva}'.  On  the  continent,  however,  the  trepan 
still  has  the  preference. 

TliEPHINE.   The  instrument  now  commonly 
preferred  for  perforating  the  cranium,  for  purposes 
which  I  shall  presently  explain.    It  consists  of  a 
simple  cylindrical  saw,  with  a  handle  placed  trans- 
versely l:ke  that  of  a  gimlet  ;  and,  from  the  centre 
of  the  circle,  which  the  teeth  of  the  saw  describe, 
a  sharp  little  perforator  projects,  named  the  centre- 
pin.    Tlie  upper  part  of  the  centre-pin  is  made  to 
screw  in  a  corresponding  hole  at  the  inside  of  the 
top  of  the  saw,  and  is  capable  of  being  taken  out 
or  put  in,  at  the  surgeon's  option,  by  means  of  a 
little  key  for  the  purpose.    Its  use  is  to  fix  the 
trephine  when  it  is  first  applied,  that  is,  before  the 
teeth  of  the  instrument  have  made  a  sufficient  cir- 
cular groove,  in  which  they  can  steadily  work. 
When  this  has  been  accomplished,  the  centre-pin 
must  always  be  removed  ;  because  now  it  is  not 
only  unnecessarj',  but,  if  left,  would  retard  the 
progress  of  'the  operation,  and  inevitably  wound 
the  dura  mater  and  brain,  when  the  teeth  of  the 
saw  had  cut  to  a  certain  depth  through  the  cra- 
nium.    Many  trephines  Lave  centre  pins  which 
slide  up  or  down,  and  are  fixed  in  either  position 
by  turning  a  little  screw. 

The  cylindrical  part  of  the  trephine  is  termed 
the  croiun  of  the  instrument.  The  surgeon  should 
have  at  least  two  or  three  cylindrical  saws  of  va- 
rious sizes  ;  for  it  is  always  a  commendable  rule 
never  to  saw  away  any  more  of  the  cranium  than 
is  absolutely  requisite  for  the  accomplishment  of 
some  rational  object.  There  is  no  occasion,  how- 
ever, for  having  more  than  one  handle,  which  may 
be  made  to  fit  any  of  the  saws. 

Trephines  are  also  occasionally  applied  to  other 
bones,  besides  those  of  the  cranium.  In  the  articles 
ANTnuM,BoNES,  Caries,  Exostosis,  Fractures' 
OP  THE  Sternum,  Necrosis,  Spina  Ventos.v, 
other  cases  are  mentioned,  in  which  the  employment 
of  these  instruments  sometimes  becomes  proper. 

It  is  not  always  desirable  to  remove  a  complete 
circular  portion  of  the  cranium,  the  taking  away 
of  a  piece  of  smaller  size,  and  of  a  diflcrent" shape 
bring  frequently  much  more  advantageous.  Some 
surgeons,  who  object  to  removing  any  uiinecossary 
quantity  of  the  cranium,  occasionally  employ  a 
trephine,  terminating  only  in  a  semiciicular, 
instead  of  a  circular  saw,  by  which  means  they  can 
often  cut  across  the  base  of  a  depressed  portion  of 
the  skull,  and  take  it  away,  without  any  occasion 
lor  removing  also  a  circular  piece  of  bone.  An  instru- 
ment of  the  latter  kind  may  be  sometimes  useful. 

The  saws,  however,  wliich  Mr.  Iley  has  de- 
scribed, should  constantly  be  kept  in  every  case  of 
trephining  instruments.  This  practica'  writer  re- 
marks, that  "  the  purposes  for  which  any  portion 
of  the  cranium  is  removed  are,  to  enable  the  sur- 
geon to  extract  broken  fragments  of  bone,  to  ele- 
vate what  is  d<'pressed,  and  to  all'ord  a  proper  issue 
to  blood  or  matter  that  is  or  may  be  confined  &o. 
"  When  a  broken  fragment  of  bone  is  driven 
3  II  2 
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beneath  tlie  sound  contiguous  part  of  tlic  cranium, 
it  frequently  happens,  tliat  the  extraction  cannot  be 
executed  without  removing  some  of  tlie  unbroken 
part,  luider  wliicli  the  fragment  is  depressed.  This 
might  generally  be  effected  with  very  little  loss  of 
sound  bone,  if  a  narrow  portion  of  that  which  lies 
over  the  broken  fragment  could  be  removed.  But 
such  a  portion  cannot  be  removed  with  the  tre- 
phine. Tills  instrument  can  only  saw  out  a  cir- 
cular piece.  And,  as  in  executing  this,  the  central 
pin  of  the  saw  must  be  placed  upon  the  uninjured 
bone,  it  is  evident,  that  a  portion  of  the  sound 
bone,  greater  tlum  half  the  area  of  the  trephine, 
jiiust  be  removed  at  every  operation.  Wlien  tiie 
bi'oken  and  depressed  fragment  is  large,  a  repeated 
application  of  the  trephine  is  often  necessary,  and 
a  great  destruction  of  sound  bone  must  be  the  con- 
secjuence. 

Wlien  the  injury  consists  merely  of  a  fissure 
■with  depression,  a  small  enlargement  of  the  fissure 
would  enable  the  surgeon  to  introduce  the  point 
of  the  elevator,  so  as  to  raise  the  depressed  bone. 
But  a  small  enlargement  of  the  fissure  cannot  be 
made  with  the  trephine.  When  it  is  necessary  to 
apply  the  elevator  to  different  parts  of  the  de- 
pressed bone,  a  great  deal  of  the  sound  cranium 
must  be  removed,  where  a  very  narrow  aperture 
would  have  been  sufficient. 

"  The  same  reasoning  will  appl_y  to  the  case  of 
openings  made  for  the  purpose  of  giving  a  dis- 
charge to  extravasated  blood  or  matter. 

"If  a  saw  could  be  contrived  which  might  be 
worked  with  safety  in  a  straight  or  gently  cur- 
vilinear direction,  it  would  be  a  great  acquisition 
to  the  practical  surgeon.  Such  a  saw  I  can  now 
with  confidence  recommend,  after  a  trial  of  twenty 
years,  during  which  time  I  have  rarely  used  the 
trephine  in  fractures  of  the  skull.  Its  use  has  been 
adopted  by  my  colleagues  at  the  General  In- 
firnuiry  in  Leeds  ;  and  will  be  adopted,  I  hope,  by 
every  surgeon  who  has  once  made  trial  of  it." 
Mr.  Hey  next  informs  us,  that  the  instrument  was 
first  shown  to  him  by  Dr.  Cockell  of  Pontefract  ; 
but  that  there  is  a  saw,  formed  on  the  same  prin- 
ciple, in  Scultetus's  Armainenlarium  Cldrurgieum. 
The  saws  alluded  to  are  very  short  ones,  fixed  at 
the  end  of  a  longish  straight  handle  ;  their  edges 
are  made  either  straight  or  semicircular.  The 
latter  construction  qualifies  the  instrument  for 
cutting  in  a  curvilineal  direction,  which  is  often 
proper.  The  edge  of  the  saw  should  always'  be 
made  a  little  thi';ker  than  the  rest  of  the  blade,  liy 
which  means  it  will  work  in  the  groove,  which  is 
cut,  v/ith  more  facilit}-.  The  semicircular  saws 
do  not,  however,  answer  so  well  as  the  straight  ; 
and  iVIr.  Liston  dechu'es  them  to  be  utterly  uselesB. 
(0«  Praciical  Surgery,  p.  AG.) 

Saws  made  on  the  principle  just  described,  are 
also  of  infinite  use  in  cutting  away  diseased  por- 
tions of  other  bones,  besides  the  skull,  exostoses,  &c. 
In  necrosis,  when  a  dead  part  of  a  bone  is  quite 
Wedged  in  the  substance  of  the  surrounding  new 
bony  matter,  I\Ir.  Uey's  saws  may  often  be  advan- 
tageously employed  for  cutting  away  the  parts 
which  mechanically  prevent  the  detachment  of  tiie 
dead  pieces.  Tiie  saws  invented  by  Mr.  Macliell 
and  Professor  Graefe  are  also  highl}-  ingenious, 
and  particularly  merit  attention,  when  there  is 
■Very  httlo  room  for  the  working  of  the  instrument, 
»'id  tlie  bone  to  be  cut  lies  deep.  They  are 
■*vhecl  like  saws,  turned  by  machinery. 


Besides  trephines  of  various  sizes,  and  the  saws 
just  now  noticed,  the  surgeon  should  also  take  care 
to  have  in  his  case  of  trepliining  instruments  a  little 
brush  for  occasionally  cleansing  away  the  par- 
ticles of  bone  frovn  the  teeth  of  the  saw,  in  the 
progress  of  the  operation  ;  a  pair  of  forceps  for 
extracting  the  round  piece  of  bone  after  it  has  been 
detached  by  the  saw  ;  a  lenticular  knife  for  re- 
moving any  inequalities  which  may  present  them- 
selves round  the  sawn  edge  of  the  cranium,  after 
the  circular  piece  has  been  taken  out  ;  a  raspatory 
for  scraping  the  bone,  in  order  to  see  v.'hether  it 
will  bleed,  which  is  a  circumstance  deemed  by 
Abernetliy  in  some  cases  important  to  be  attended 
to  (see  Head,  Injuries  op)  ;  a  largish  common 
scalpel  for  dividing  the  scalp,  &c.  ;  and  some  eleva- 
tors for  raising  depressed  pieces  of  bone. 

The  raspatory  and  the  lenticular  knife  are  dis- 
approved of  by  Mr.  Listim  ;  the  requisite  de- 
nudation of  the  bone  to  a  small  extent,  he  ac- 
complishes with  the  point  of  the  knife  and  the 
dissecting  forceps  ;  the  lenticular  he  does  not  em- 
ploy, because  it  cannot  be  used  without  unneces- 
sarily detaching  the  dura  mater.  Any  sharp 
spine  in  the  opening  (he  says)  can  be  easily  re- 
moved by  the  careful  employment  of  the  elevator." 
{On  Practical  Surgery,  p.  45.) 

The  common  elevator  is  now  generallj'  used  : 
but  several  others  have  been  proposed,  as,  for  in- 
stance, the  tripod  elevator;  and  another  invented  by 
J.  L.  Petit,  and  afterwards  improved  by  M.  Loui?. 

Before  beginning  the  description  of  the  ope- 
ration, I  think  it  highlj'  proper  to  remind  the 
reader  of  what  has  been  so  fiircibly  dwelt  upon  in 
the  article  Head,  Injuries  op, — that,  generally, 
the  removal  of  pressure  from  the  brain,  which  pres- 
sure must  also  actually  occasion  dangerous  symp- 
toms, can  form  the  only  true  and  vindicable  reason 
for  employing  the  trephine,  or  sawing  away  any 
portion  of  the  skull.  There  are  hut  few  exceptions 
to  this  remark  :  it  may,  indeed,  be  now  and  then 
proper  to  saw  away  the  hony  edges  around  some 
fungous  excrescences,  which  grow  from  the  dura 
mater  and  make  their  way  outward  by  occasioninij 
an  absorption  of  the  part  of  the  skull  immediately 
over  them.  (See  Dura  Mater.)  It  may  also  bt> 
necessary  to  saw  out  a  necrosis  involving  both 
tables,if  it  were  the  occasion  of  irritation  of  the  dura 
mater  and  much  cerebral  disturbance  :  under  oliur 
circumstances,  it  may  generally  be  more  prudent  to 
leave  the  detachment  of  the  dead  bone  to  be  com- 
pleted by  the  process  of  exfoliation  ;  though  .^[. 
Velpeau  is  inclined  to  maintain  that  a  necrosis 
of  both  tables  of  the  skull  is  of  itself,  whether  at- 
tended or  not  with  symptoms  of  compression,  a 
well-founded  indication  for  the  trepan  :  and  he  rc^ 
lates  three  cases  in  support  of  tliis  view.  (Sec 
Alf.  Velpeau,  do  I' Operation  dii  Trepan,  p.  23.) 
A  mere  necrosis  of  the  outer  table,  abstractedly 
considered,  can  never  be  an  adequate  reason  for 
the  application  of  the  trephine.  Loose  splinters 
should  generally  be  removed.  But  though  this  is 
the  common  nile,  there  are  exceptions  to  it.  1' 
the  bone  were  broken  into  several  loose  pieces, 
but  not  exposed  by  any  wound  of  the  scalp,  and 
the  case  not  accompanied  by  any  urgent  symp- 
toms of  compression,  an  operation  for  the  removal 
of  the  fragments  of  lione  would,  in  my  opinion, 
be  uiiadvisablc.  A  very  interesting  case  has  been 
published  by  Mr.  Crampton,  proving  that,  even, 
though  such  injuries  of  the  bone  may  be  altcuUea 


with  !i  wound,  and  depression  of  some  of  the  frag- 
ments into  tile  substance  of  the  brain,  tlie  case 
will  not  invariably  require  the  innnodiute  ex- 
traction of  the  pieces  of  bono.    In  the  instance 
alluded  to,  Mr.  Cranipton  had  scarcely  touched 
with  the  forceps  a  large  fragment  of  bone  which  was 
buried  in  the  brain,  when  the  whole  body  was 
shaken  by  a  convulsive  movement,  and  the  pa- 
tient (a  nephew  of  Lord  Brougham's)  moaned 
deeply.    Mr.  Crampton  desisted  from  all  further 
attempts  to  extract  the  splinters;  antiphlogistic 
treatment  was  pursued,  and,  at  the  end  of  twenty- 
two  days,  the  small  fragments  of  bone  were  re- 
moved as  they  became  detached  by  the  process  of 
nature.    (See  PL  Crampton  in  Duhiin  Joimi.  of 
Med.  Science,  vol.  ii.  p.  42.)    I  know  of  some 
other  similar  cases;  yet  these  may  be  regarded  as 
exceptioiis  to  the  general  maxim.    If  the  depressed 
portion  of  bone  be  denuded  by  a  wound  of  the 
scalp,  a  trial  to  raise  it  with  the  elevator  may  some- 
times be  proper,  even  though  urgent  symptoms  of 
p^ressure  may  not  exist.    In  such  a  case  Sir  A. 
Cooper  sanctions  the  application  of  the  trephine. 
{Ucluras,  vol.  i.  p.  343.)    Yet,  my  own  expe- 
rience and  reflections  would  here  incline  me  to 
abstain  from  the  operation,  and  to  follow  the 
example    of   Dease,    Desault,   Abernethj^  and 
Crampton.      "  In  Dublin  (observes    the  latter 
distinguished  surgeon)  we  conform   in  general 
with  the  rule  of  practice  as  originally  laid  down 
■by  Mr.  Dease  (who  preceded  Desault  by  many 
years),  namely,  in  fractures  of  the  skull  with  de- 
pi-essed  bone,  whether  complicated  ivith  loound  of 
the  sca'p,   or   o/herwise,  no  attempt  should  be 
made  to  raise  the  depressed  bone,  jmless  very  de- 
cided si/mploms  be  present  of  compressed  or  irritated 
Irain."    {Op.  cit.  p.  31.)    I  have  seen  many 
cases  which  have    terminated    very  favourably 
without   the    trephine,  though   the    scalp  was 
wounded,  and  the  bone  depressed.      A  boy  has 
just  now  (July,  lli38)  been  discharged  from  Uni- 
versity College  Hospital,  who  was  brought  to  it 
for  a  wound  of  the  forehead,  and  considerable  de- 
.pression  of  the  frontal  bone,  above  live  weeks  ago. 
The  accident  was  occasioned  by  the  blow  of  the 
handle  of  a  pump.  As  he  was  perfectly  sensible,  I 
recommended  bleeding,  calomel,  cold  lotions,  and 
^thcr  antiphlogistic  means;  and  the  patient  re- 
covered without  any  serious  indisposition,  the  de- 
pression of  the  bone,  however,  still  continuing. 

An  argument  urged  in  favour  of  elevating  the 
bone  by  an  operation,  is  that,  though  the  patient 
may  not  at  present  labour  under  bad  symptoms, 
he  will  become  liable  to  them  afterwards,  if  the 
bone  be  left  depressed;  a  consideration  upon  which 
fjir  Astley  Cooper,  M.  Velpeau,  and  others,  lay 
much  stress.  It  is  indeed  a  truth,  that,  in  a  certain 
nnnber  of  cases,  inconveniences  and  danger  do 
subsequently  come  on.  But,  with  this  fiict  before 
lis,  the  questioiiB  may  yet  be  asked,  ought  we  then 
to  trephine  in  the  first  instance,  without  taking 
the  chance  of  there  being  any  occasion  for  the  ope- 
ration ?  Or,  ought  we  to  take  such  chance,  and 
avoid  trephining  till  the  inconveniences  of  the  con- 
tinuance of  tiie  depression  show  themselves?  Thus 
if  a  pntient  were  to  become  subject  to  ejiileptic  at- 
tacks, manifestly  dependent  upon  the  depression 
of  a  part  of  the  skull,  it  might  be  time  cnou'rli  to 
trephine  when  the  patient  became  thus  afllicted. 
Professor  Dudley  has  inserted  a  valuable  paper 
On  Injuries  of  tlic  Head,  iu  tiie  first  No.  of  the 
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Transylvania  Journal  of  Medicine.  He  reports 
several  cases  of  epilepsy  from  injuries  of  the  skull, 
which  he  cured  by  trephining;  and  another  in- 
stance of  this  has  been  published  by  Dr.  D.  L. 
Rogers,  of  New  York.  (See  Neio  York  Mel. 
and  Physical  Journ.  vol.  v.)  A  person  miglit 
meet  with  a  compound  and  depressed  fracture  of 
the  skull,  yet  experience  at  first  no  symptoms  re- 
([uiring  the  trephine;  but,  in  about  a  week,  signs 
of  irritated  and  compressed  brain  might  come  on, 
and  the  removal  of  a  poition  of  the  skull  become 
indispensable.  The  reader  will  find  this  ob- 
servation well  exemplified  in  a  case  recited  by  Mr, 
Crampton,  where  both  tables  of  the  skull,  the 
membranes  of  the  brain,  and  the  brain  itself,  had 
been  divided  with  a  sabre,  and  the  inner  table  had 
been  driven  in  upon  the  brain,  so  as  to  form  an 
acute  angle  with  the  outer  table.  (See  Ph.  Cramp- 
Ion,  in  Duhiin  Journ.  of  Med.  Science,  vol.  ii.  p.  37.) 
The  subject  of  this  case,  after  having  been  dis- 
charged, lived  irregularly  and  returned  to  the  hos- 
pital with  severe  headache,  paralysis  of  the  right 
arm  and  hand,  and  right  side  of  the  face,  followed 
by  convulsions,  stupor,  &c.  A  small  opening  was 
made  in  the  prominent  part  of  the  cicatrix,  and 
two  drachms  of  healthy  pus  were  let  out;  "the 
pulse  immediately  rose  to  68^^;  he  sat  up  in  bed;  an- 
siuered  questions  j-atiotially,  ajid  said  he  was  guile  free 
from  pain."  (Crampton,  Op.  cit.  vol.  cit.  p.  206  ) 
[  once  attended,  with  Mr.  Walne,  of  Bloomsbury- 
square,  and  xMr.  Bainbridge,  of  Tootin-r,  a  young 
gentleman  who  fractured  the  frontal  bone  and 
was  trephined  on  account  of  urgent  symptoms, 
which  were  thus  relieved;  but  febrile  symptoms 
and  attacks  like  those  of  epilepsy  afterwards  came 
on  and  the  case  ended  fatally  from  abscess  in  the 
substance  of  the  brain. 

In  a  case  of  depressed  fracture,  unaccompanied 
at  first  by  any  urgent  symptoms,  suppuration  may 
follow  between  the  skull  and  dura  mater,  or  even 
more  deeply;  still  it  may  be  questionable  whether 
trephining  would  be  the  most  likely  means  to  pre- 
vent such  mischief,  though,  nndoubtedlv,  the  best 
calculated  to  afford  relief,  if  the  matter  were  di- 
rectly  under  the  skull.    Here  I  should  sav  that 
the  right  treatment  consists  in  antiphlogistic  mea- 
sures; and  that  we  should  onlv  proceed  to  remove 
bone  when  the  symptoms  indicate  the  couHue- 
ment  of  matter  under  it,  or  injurious  effects  from 
the  continuance  of  a  depression  which,  in  the  first 
mstance,    perhaps,    produced    no  unfavourabio 
symptoms      On  the  question,  however,  whether 
we  should  trephine  for  a  depressed  fracture  exposed 
by  a  wound,  though  not  attended  with  urgent 
symptoms  of  presMire,  I  deem  it  fair  to  mention 
that  Sir  Benjamin  Brodie  coincides  with  Sir  \stl  ■v 
Cooper;  and  lays  down  the  following  general  rule  • 
that  if  the  depression  be  exposed,  in  consequence 
of  a  wound  ol  the  scalp,  let  the  surgeon  aoply  the 
trephine,  and  elevate  the  depression;  but 'if  there 
be  a  depression,  without  a  wound  of  the  scalp  !„ 
consequence  of  the  accident,  let  him  not  niake 
such  a  wound  by  an  operation.    (See  Med  Chir 
Tra,,s.  vol.  xiv.  p.  403.)     M.  Velpeau  is  another 
high  authority  also  m  favour  of  not  snffering  a  de 
pressed  (ractiiro  to  continue.  (See  UitAn,  Inmiru-s 
OK  )  The  punctured  or  stellated  frnctnre,  on  account 
of  Its  being  invanably  accompanied  with  splinterinir 
and  depressum  of  the  inner  table,  Ij„i„  j,,  believing 
a  proper  excoiition  to  the  general  rule  of  not  tr.. 
pinning,  unless  urgent  symptoms  of  pressure  exist" 
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In  the  records  of  surgery,  innumerable  facts 
may  be  consulted,  where  the  prudent  and  judicious 
employment  of  the  trephine  has  effected  wondt-r- 
ful  cures,  and  been  the  only  thing  by  which  tlie 
patients'  lives  could  possibly  liave  been  saved.  Tlie 
benefit  which  the  operation  brings  about  is  also 
sometimes  so  sudden  and  astonishing,  that  in  no 
instance  does  the  interposition  of  the  surgical  art 
display  itself  to  greater  advantage.  The  imnie-- 
diate  restoration  of  sight  by  the  depression,  or  ex- 
traction of  an  opaque  substance  from  the  eye,  is 
not  more  beautiful  and  striking  than  the  instan- 
taneous communication  of  the  intellectual  faculties, 
and  of  the  powers  of  speech,  of  feeling,  &c.,  toge- 
ther with  voluntary  motion,  to  a  person  lying  in 
an  apparently  lifeless  state  from  an  injury  of  the 
head.  The  utility  of  the  trepan  is  occasionally 
manifested  even  in  this  degree.  In  the  valuable 
essay  of  Mr.  Abernetliy,"  On  Injuries  of  the  Head," 
a  case  may  be  seen,  in  which  the  patient,  who  had 
been  in  a  conditii^n  almost  bereft  of  animation, 
rose  up  and  spoke  the  instant  the  extravasated 
blood  had  been  removed  from  the  surface  of  the 
brain  :  and  amongst  the  wounded  at  the  battle  of 
Waterloo,  there  was  a  soldier  of  the  44th  regiment, 
whose  case  is  of  equal  interest.  He  had  been 
stiuck  by  a  musket-liall  on  the  right  parietal  bone, 
which  was  exposed,  but  had  no  appearance  of 
being  fractured.  As  however  the  symptoms  of 
compression  were  urgent,  and  the  patient  was 
in  nearli'  a  lifeless  state,  I  conceived  it  right  to 
apply  the  trephine  to  the  part  on  which  the  vio- 
lence had  acted.  I  had  not  sawn  long  before  the 
exteinal  table  came  away  in  the  hollow  of  the 
trephine,  leaving  the  inner  table  behind,  which 
was  not  only  splintered,  but  driven  at  one  point 
more  than  half  an  inch  into  the  membranes  and 
substance  of  the  brain.  No  sooner  were  the  frag- 
ments taken  out  with  a  pair  of  forcepp,  than  the 
man  instantly  sat  up  in  his  bed,  looked  around, 
and  began  to  speak  with  the  utmost  rationality. 
It  is  a  most  extraordinary  fact,  that  this  patient 
got  up  and  dressed  himself  the  same  dnj,  without 
leave  from  the  medical  officers,  and  never  liad  a 
bad  symptom  afterwards.  Immediately  the  ope- 
ration was  finished,  the  temporal  arteries  were 
opened,  and  some  purgative  medicines  exhibited. 

Sir  Benjamin  Brodie  has  seen  a  case  in  which 
there  was  a  fracture  with  distinct  depression  of  the 
inner  table,  while  there  was  a  simple  fissure,  which 
was  scarcely  perceptible,  and  that  without  the 
smallest  depression  of  the  outer  table.  He  also 
adverts  to  the  example  recorded  b)'  Tulpius,  in 
which  there  were  extensive  fissures  of  the  inner 
table,  although  the  outer  one  remained  uninjured ; 
and  to  another,  mentioned  by  Pare,  in  which, 
while  the  outer  table  was  entire,  the  inner  table 
was  broken  into  splinters,  some  of  which  were 
actually  driven  into  the  substance  of  the  brain.  Iji 
all  fractures  of  the  cranium  with  depression,  it  is 
remarked  that  the  inner  table  is  always  broken  to 
a  greater  extent  than  the  outer  one;  and  the 
actual  depression  greater  than  jvould  appear  from 
the  mere  in^-pection  of  the  external  fracture.  These 
circumstances  are  imputed  to  the  greater  idasticity 
of  the  outer  table,  and  more  considerable  biittlc- 
liess  of  the  iinier.  (See  J\Icd.  Cliir.  Tiwis.yol.  xiv. 
p.  3E0.) 

lu  a  case  of  fungus  of  the  dura  mater,  with  dis- 
eased bone,  mentioned  by  Sclmunker,  the  trepan 
>va3  applied  eleven  times  in  less  than  a  month,  and 


the  operation  used  to  cause  so  little  indisposllion 
that  the  patient  hardly  ever  required  to  go  to  bed 
afterwards;  and,  on  one  occasion,  actually  went  to 
market  an  hour  after  its  performance.  {Wuhrneh- 
munycn,  b.  i.  p.  45ti.) 

Let  not  the  young  surgeon,  howcTer,  imbibe 
from  a  few  dazzling  examples  of  success  an  immo- 
derate solicitude  to  perform  the  operation;  for  it 
should  scarcely  ever  be  undertaken  but  in  the  most 
pressing  circumstances,  and  when  symptoms  un- 
equivocally show  that  a  dangerous  degree  of 
pressure  on  the  brain  exists.  I  recollect  an  un- 
fortunate example,  in  whicli  the  late  Mr.  Ilams- 
den,  of  St.  Bartholomew's  Hospital,  ventured  to 
saw  out  a  portion  of  the  frontal  bone  for  a  mere 
long-continued  pain  in  the  part :  the  patient  was 
attacked  with  inflammation  of  the  dura  mater,  and 
perished  in  three  or  four  days.  Two  analogims 
cases  of  the  needless  use  of  the  trephine,  with  si- 
niilaily  tragical  results,  are  also  mentioned  by  Sir 
Benjamin  Brodie.  (SeeMec/.  Ckir.  Trans,  vol.  xiv. 
p.  394.)  That  the  removal  of  bune  creates  some 
risk  of  subsequent  ulceration,  and  sloughing  of 
the  dura  mater,  and  protrusion  of  the  brain,  is  now 
a  fact  universally  admitted.  We  may  therefore 
conclude  that  the  operation  is  not  itself  exempt 
from  danger;  and  it  is  certain  that  it  ongiit 
never  to  be  resolved  on  without  deep  consi- 
deration, "  Gravis  ianien  satis  est  opcratio,  vt  nun- 
quam,  nisi  indicationes  siifficientes  adsint,  inslilui 
debet.''''  {Callisen,  S)/sl.  Chir.  Hodiern.  torn.  i. 
p.  658.) 

In  cases  of  injuries  of  the  head,  the  trepan  or 
trephine  is  hardly  ever  jusiifiable,  except  for  the 
purpose  of  relieving  the  brain  from  pressure.  Such 
pressure  may  be  caused  by  a  depressed  portion  of 
the  cranium,  or  it  may  be  produced  by  an  extra- 
vasation of  blood,  or  the  lodgment  of  matter,  1h  - 
twixt  the  skull  and  the  dura  mater.    The  chief 
danger  of  concussion,  when  the  accident  is  not  di- 
rectly or  soon  fatal  from  the  disorganisation  and 
mischief  done  to  the  brain,  depends  upon  the  con- 
sequent inflammation  of  this  organ,  and  therefore 
cannot  be  likely  to  be  benefited  by  the  trephine. 
If  the  operation  become  proper  in  such  a  case,  it 
is  when  an  abscess  has  formed  under  the  cranium, 
and  when  the  confined  matter  itself  creates  bad 
symptoms  by  its  pressure  on  the  brain.  This  state, 
however,  cannot  come  on   till  after  the  inllani- 
mation  of  the  brain  and  its  membranes  has  pre- 
vailed a  certain  time,  and  it  is  always  accompanied 
with  a  detachment  of  the  pericranium  and  a  pull'y 
tumor  of  the  scalp  ;  or  if  there  be  a  wound  of 
the  latter  part  innncdiately  over  the  abscess,  t!ie 
lips  of  the  injury  suddenly  acquire  an  unfavour- 
able appearance,  and  lose  their  vermilion  colour. 
The  patient  has  also  had  much  preceding  febrile 
disorder,  pain  and  tension  over  the  whole  licad, 
redness  and  tnrgescence  of  the  eyes,  and  generally 
more  or  less    delirium.     When  the  matter  is 
forming,  there  are  usually  rigors,  and  as  soon  as  it 
is  formed,  the  patient  falls  into  a  comatose  sUite, 
ami  paralytic  symptoms  show  thenifelves.  Here 
the  urgency  for  the  prompt  application  of  the  tre- 
phine is  very  great,  and  the  patient's  only  chance 
of  living  is  almost  essentially  connected  with  the 
innuediate  performance   of  the  operation.  Tins 
important  case  has  been  particularly  dwelt  upon 
in  the  writings  of  Pott. 

In  the  article  IJE.\n,  iNJtmiKS  op,  I  have  enu- 
merated the  most  remarkable  symptoms  of  con- 
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cussion  iind  compression'  of  the  brain  ;  a  subject, 
which  every  siugoan  should  study  with  earnest 
attention,  before  he  ever  presumes  to  employ  the 
trephine.  For  sometimes  those  cases  are  ex- 
tremely difficult  to  be  discriminated  ;  sometimes 
they  exist  together  in  the  same  individual,  a 
complication  which  is  peculiarly  embarrassing  ; 
and,  in  every  instance,  where  the  symptoms  are 
those  of  concussion,  the  operation  so  far  from 
btiing  indicated,  would  be  a  step  of  all  others  the 
most  likely  to  do  harm,  by  increasin;^  the  irrita- 
tion and  the  risk  of  inflammation  of  the  brain  and 
its  membranes.  A  fall  upon  the  back,  or  upon  the 
head,  occasions  a  direct  concussion  of  the  brain  ; 
and  the  shock,  not  being  materinlly  weakened  by 
the  intervention  of  any  yielding  elastic  structure,  is 
the  more  dangerous.  When  a  person  has  fallen 
from  a  certain  height,  and  pitched  on  his  head,  his 
back,  the  bnttocks,  the  knees,  or  even  the  soles 
of  the  feet ;  when  he  has  been  instantly  deprived 
of  his  senses,  and  then  by  degrees  recovered  them 
and  come  to  himself  again  :  the  fact  of  his  having 
suli'ered  concussion  of  the  brain  is  clear  and  indis- 
putable. Concussion  lias  likewise  taken  place, 
though  in  a  slighter  degree,  when  the  patient  has 
been  only  stunned  by  the  fall,  and  experienced  a 
sensation  of  sparks.  But,  a  multitude  of  degrees 
separate  this  feeble  concussion  from  that  in  which 
the  substance  of  the  brain  is  instantaneously  dis- 
organised, so  that  there  is  not  the  possibility  of 
recovery. 

The  symptoms  of  concussion  of  the  brain  are 
attended  with  coma,  and  the  compression  of  this 
organ  by  an  extravasation  is  also  accompanied 
with  lethargic  heaviness.  How  then  is  the  sur- 
geon to  ascertain,  whether  the  comatose  dis- 
order arises  from  one  or  the  other  of  these  ati'ec- 
tions  ? 

Here,  in  order  to  avoid  repetitions,  I  beg  leave 
to  refer  to  the  observations  already  made  in  another 
article.  (See  Heau,  Injuries  of.)  But  there  is  one 
criterion  of  such  importance,  that  it  may  prevent 
innumerable  fatal  mistakes,  and,  indeed,  without 
the  continual  recollection  of  it,  no  man  ought  to 
interfere  with  this  dark  and  abstruse  part  of  sur- 
gery. On  this  account,  I  shall  mention  it  here, 
notwithstanding  it  has  been  already  noticed  else- 
where. If  the  patient  has  been  knocked  down  and 
stunned  directly  by  the  blow  and  remains  in  a  state 
of  insensibility,  these  primary  sj'mptoms  are  as- 
cribable  to  thu  concussion.  On  the  contrary,  when 
the  ciima  and  loss  of  sense  do  not  take  place  till  an 
hour  or  two  after  the  blow,  they  are  to  be  imputed 
to  an  extravasation. 

Tiic  shock  given  to  the  brain  by  concussion, 
must,  like  every  other  impulse  communicated, 
continue  to  diminish,  until  it  ceases  altogether. 
If,  at  the  very  time  of  the  blow,  the  shock  has  not 
been  forciljle  enough  to  produce  alarming  sym- 
ptoms, such  symptoms  will  not  afterwards  come 
on  when  their  cause  is  weakened.  Hence,  the 
reason  why  compression  can  be  distinguished  from 
concussion  of  the  brain  when  there  has  been  an 
interval  of  sense  between  the  receipt  of  the  blow 
and  the  occurrence  of  the  bad  symptoms.  Uiit, 
tlie  distinction  of  the  symptoms  into  primary  and 
consecutive,  cannot  be  m:u!e  when  concussion  and 
extravasation  exist  together. 

Having  nmde  these  few  remarks  on  concussion 
and  compression  of  the  brain,  I  shall  lu'xt  introduce 
a  few  observations  on  contusions  of  the  head  and 


fractures  of  the  skull,  cases  on  wnith  the  most 
erroneous  opinions  have  been  entertained. 

Contusions  of  the  head  not  unfrequently  occa- 
sion a  small  kind  of  tumor,  whicli  is  soft  in  the 
centre,  but  hard  and  resisting  at  the  circum- 
ference, especially  when  the  violence  has  been  con- 
siderable. Now  the  ease  with  which  the  centre 
or  seat  of  the  extravasated  fluid  admits  of  being 
depressed,  while  the  circumference  remains  hard 
and  elevated,  is  extremely  apt  to  give  rise  to  the 
belief,  that  a  fracture  with  depression  has  hap- 
pened. The  true  nature  of  this  accident  was  first 
clearly  explained  by  J.  L.  Petit ;  and,  since  his 
time,  the  proper  cautions  not  to  fall  into  a  mistake 
concerning  it  have  been  laid  down  by  the  gene- 
rality of  surgical  writers. 

Often  nothing  is  more  obscure  than  the  dia- 
gnosis of  fractures  of  the  cranium  ;  their  exist- 
ence, indeed,  can  only  be  made  out  with  certainty 
when  they  can  be  felt  or  seen.  Thus  a  fracture 
of  the  skull,  attended  with  a  wound  of  the  scalp, 
iind  exposure  of  the  bone,  shows  itself  in  the  form 
of  a  fissure  more  or  less  wide  and  extensive,  and 
taking  various  directions.  The  accident  m  iy  also 
be  known  by  the  touch,  even  when  the  soft  parts 
continue  entire,  particularly  if  the  f:acture  is 
accompanied  with  splinters,  or  the  edges  of  the 
fissure  are  materially  separated.  When  there  are 
many  splinters,  entirely  detached,  a  crepitus  will 
likewise  serve  to  explain  the  nature  of  the  acci- 
dent ;  but,  unassisted  by  these  symptoms,  imparted 
to  him  by  the  sight,  the  hearing,  or  the  touch,  the 
practitioner  cannot  at  once  offer  a  decided  opinion 
as  to  whether  a  fracture  exists,  or  not. 

In  order  to  procure  more  positive  information, 
would  it  be  right  and  judicious  to  make  several 
incisions  and  uncover  the  bone  ?  But,  here  the 
surgeon  would  be  embarrassed  in  the  very  com- 
mencement of  his  proceedings  ;  for,  how  would 
he  be  able  to  judge  where  the  knife  should  be 
applied  ?  Why  also  should  he  resort  to  a  useless 
and  painful  operation,  which  (to  say  the  best  of  it) 
would  only  render  the  patient's  cure  more  distant  ? 

The  symptoms,  indicating  compressioci  of  the 
brain,  can  alone  justify  an  examination  of  the 
fracture.  These  symptoms  also  must  be  urgent 
and  alarming  ;  for,  when  they  prevail  in  a  slight 
degree,  bleeding  and  evacuations  promise  more 
benefit  than  any  operation  on  the  skull  ;  and  con- 
sequently all  examination  of  the  part,  supposed  to 
be  broken,  must  be  unnecessary. 

Even  when  the  cranium  has  been  denuded,  so 
that  the  sight  can  convey  due  information  re- 
specting the  solution  of  continuity  in  the  bone, 
care  must  be  taken  not  to  be  deceived  by  a  su- 
ture, or  by  the  groove  of  a  vessel.  In  cases  of 
doubt,  a  modern  surgical  author  advises  us  to 
scrape  the  outside  of  the  bone  ;  and  he  tells  us, 
that,  if  after  the  removal  of  the  external  scale,  the 
fissure  yet  appear,  and  a  thread  of  blood  be  seen  at 
its  outer  part,  no  doubt  exists  of  its  being  a  real 
fissure.  As  however  nuiking  this  examination 
can  answer  no  purpose,  except  with  the  view  to  de- 
termine the  place  where  the  trephine  should  be  ap- 
plied, I  cannot  reconnnend  the  plan  except  where 
the  symptoms  positively  render  this  information 
desirable.  On  the  contrary,  it  appears  to  me 
that  all  examinations  ol  the  bone,  made  seem- 
ingly from  mere  curiosity,  and  without  any  truo 
surgical  object,  should  be  deprecated  ns  rash  and 
hurtful. 
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The  danger  of  fractures  of  the  skull  does  not 
depend  upon  the  simple  solution  of  continuity  : 
■but  is  in  relation  to  the  degree  of  concussion 
and  compression  of  the  brain,  witii  which  the 
injury  of  the  bone  may  be  complicated.  The 
pressure,  caused  by  depressed  splinters  of  bone, 
33  less  alarming,  inasmuch  as  the  cause  of  the 
compression  is  easy  of  removal.  The  pressure 
ot  e.Ktravasated  fluid  is  far  more  serious,  in  con- 
sequence of  the  difficulty  of  ascertaining  posi- 
tively its  existence  and  precise  situation. 

Its  scat  is  sometimes  between  the  skull  and 
the  dura  mater,  which  is  detached  from  the  bone. 
More  frequently,  it  occurs  either  between  the 
dura  mater  and  tunica  arachnoides  ;  in  the  sub- 
stance of  the  brain  ;  or  else  in  the  ventricles. 
The  quantity  of  extravasated  fluid  is  generally 
less  in  those  extravasations  which  are  situated 
between  the  dura  mater  and  the  skull,  unless  they 
lie  in  the  course  of  the  middle  meningeal  artery, 
where  they  are  frequently  copious.  Extrava- 
sations, formed  in  the  substance  of  the  brain  itself, 
are  not  only  more  considerable,  but  also,  as  they 
mostly  depend  upon  concussion,  are  more  alarm- 
ing, than  effusions  on  the  surface  of  the  dura 
mater.    It  is  indeed  extremely  difficult,  if  not  im- 
possible, to  ascertain  the  situation  of  the  extrava- 
sated fluid.    In  such  cases,  the  trepan  is  likewise 
of  no  use  ;  while  concussion,  when  so  violent  as 
to  produce  external  extravasation,  is  perhaps  in 
variablj'  fatal.  In  extravasations  between  the  dina 
mater  and  the  skull,  which  are  almost  the  only 
cases  of  the  kind  to  which  surgery  can  administer 
relief;  when  the  effused  iliiid  lies  under  a  part  of 
the  skull,  accessible  to  the  trephine,  the  extrava- 
sated fluid  is  generally,  except  in  the  instance  just 
now  specified,  small  in  quantity.    The  danger, 
however,  is  not  the  less  :    ten  or  twelve  drops 
of  fluid  are  sometimes  enough  to  produce  a  fatal 
compression.    When  the  extravasation  has  hap- 
pened in  the  substance  of  the   brain,  the  com- 
pression is  far  more  perilous  :  in  short,  it  may  be 
said  to  prove,  with  very  few  exceptions,  certainly 
mortal. 

The  lethargy,  the  degrees  of  which  increase 
from  mere  drowsiness  into  the  most  perfect 
coma  ;  and  the  paralysis  of  the  opposite  side  of 
the  body  to  the  seat  of  the  extravasation  ;  are  the 
most  common  symptoms  of  this  accident.  Hav- 
ing explained  elsewhere  (see  PIead,  Injuries  op) 
some  other  symptoms,  such  as  stertorous  respira- 
tion, dilated  pupils,  &c.,  which  usually  indicate 
pressure  on  the  brain,  it  is  unnecessary  here  to 
dwell  upon  them.  The  subsequent  increase  of 
the  coma,  and  paralytic  affections,  and  the  gra- 
dual augmentation  of  their  intensity,  serve  to 
render  these  symptoms  distinguishable  from 
others,  which  are  suddenly  brought  on  by  con- 
cussion. But  there  are  instances,  as  every  man 
of  experience  knows,  where  concussion  rup- 
tures the  blood-vessels  and  produces  an  extra- 
vasation of  blood.  In  this  circumstance,  it  is 
obvious  that  the  symptoms  of  compression  are 
blended  with  those  of  concussion.  The  sym- 
ptoms^ proceeding  from  the  latter  cause  always 
diminish  in  proportion  to  the  time  which  has 
elapsed  from  the  moment  of  the  injury  ;  while 
those  of  compression  succeed,  and  on  the  con- 
trary increase  in  intensity,  in  proportion  as  the 
quantity  of  extravasated  fluid  becomes  more  con- 
"uerable.     Kotwithstanding  these  distinctions. 


however,  it  must  be  acknowledged,  that  there  are 
many  cases  in  which  the  surgeon  is  obliged  to 
remain  in  doubt  with  regard  to  the  particular 
cause  of  the  symptoms.    This  indecision  is  the 
more  embarrassmg,  because  the  operation  of  tre- 
plunnig  is  necessary  in  cases  of  extravasation,  but 
useless  ni  those  of  concussion.    Even  when  ex- 
travasiition  is  known  to  exist,  the  practitioner  re- 
qun-es  more  information  ;  for  he  ought  to  know 
the  precise  situation  of  the  effused  fluid.    It  is 
true,  indeed,  that  paralysis  of  one  side  of  the 
body  generally  indicates  the  pressure  to  be  upon 
the  opposite  hemisphere  of  the  brain.    But,  what 
surgeon  woiild  venture  to  follow  the  practice  ad- 
vised by  Van  Swieten  and  applv  to  the  suspected 
side  of  the  head  three  crowns  of  the  trepan^ 
Possibly,  not  one  of  them  might  fall  on  the  situa- 
tion of  the  extravasated  fluid.    When  the  skull 
IS  broken,  the  extravasation  is  almost  always  on 
the  same  side  of  the  fracture.    When  it  is  the 
effect  of  concussion,  or  when  the  breach  of  con- 
tinuity in  the  skull  is  what  is  termed  a  counter- 
fissure,  the  effusion  is  generally  on  the  side  of 
the  head  most  remote  from  the  blow.     If  the 
pressure  is  caused  by  a  detachment  of  the  internal 
table  of  the  skull,  the  nature  of  the  case  cannot 
be  ascertained  before  the  operation  of  trephining 
lias  been  performed  on  the  part  of  the  skull  upon 
which  the  violence  has  acted.    When  there  are 
two  extravasations,  one  depending  upon  a  frac- 
ture, and  situated  immediately  under  it  between 
the  dura  mater  and  the  skull  ;  the  other  arising 
from  concussion,  and  situated  at  some  point  df- 
rectly  opposite,  either  between  the  dura  mater  and 
tunica  arachnoides  or  within  the  substance  of  the 
brain  itself  ;  paralysis  may  occur  on  the  same  side 
as  the  fracture  ;  and  hence,  it  may  be  inferred, 
that  the  palsy  does  not  always  take  place  on  the 
side  opposite  to  the  extravasation.     But,  savs 
Richerand,  an  examination  of  the  body  quickly 
proves,  that  the  case  does  not  deviate  from  the 
common  rule.    The  extravasation,  produced  by 
concussion,  being  almost  invariably  more  consider- 
able than  that  caused  by  a  fracture,  accounts 
for  the  extension  of  the  palsy  to  the  same  side  of 
the  bod}'.    Sometimes,  the  side  which  is  not  pa- 
ralytic is  affected  with  convulsions;  the  pulse  is 
full  and  hard  ;  and  the  respiration  stertorous  ;  in 
short,  the  symptoms  are  analogous  to  those  caused 
bj'  apoplex}^. 

The  following  observations  and  advice  fully 
accord  with  the  doctrines,  which  I  have  always 
inculcated  in  my  writings  upon  this  part  of  sur- 
geiy,  and  they  also  agree  witli  the  practice,  which 
was  so  snccessfully  adopted  by  me  in  the  case  of  the 
soldier  of  the  44tli  regiment,  wounded  at  the  battle 
of  Waterloo,  as  already  nientionod  :  it  is  therefore 
with  much  pleasure  that  I  quote  the  authority  of 
Sir  Benjamin  Brodie  on  a  point,  about  which 
practitioners  have  been  so  much  perplexed  : — 
"Blood  (says  he)  is  seldom  poured  out  in  any 
considerable  quantity  between  the  dura  mater  and 
the  bone  ;  except  in  consequence  of  a  laceration  of 
the  middle  meningeal  artery,  or  one  of  its  prin- 
cipal branches  ;  and  it  is  very  rare  for  this  accident 
to  occur,  except  as  a  consequence  of  fracture.  If, 
therefore,  we  liiid  the  patient  lying  in  a  state  of 
stupor,  and,  on  examining  the  head,  we  discover  a 
fracture  with  or  without  depression,  extending  ni 
the  direction  of  the  middle  meningeal  artery, 
alihouijh  the  existence  of  an  extravasation  on  the 


Vsurface  of  the  duia  mater  is  not  thereby  reduced  to 
ail  absolute  certainty,  it  is  rendered  highly  pro- 
bable, and  the  surgeon,  under  tiioso  circiiiiistaiicos, 
wdiild  neglect  his  duty  if  he  omitted  to  apply  the 
trephine  ;  and,  where  no  fracture  is  discoverable, 
yet,  «y  there  is  other  evidence  of  the  injury  having 
fallen  on  that  jxirl  of  the  cranium  in  which  the 
middle  menini/eal  artery  is  situated,  the  use  of  the 
trephine  may  be  resorted  to  on  speculation,  rather 
than  that  the  patient  should  he  left  to  die  without 
an  attempt  being  made  for  his  preservation.  I  can- 
not, indeed,  adduce  any  particular  experience 
of  my  own  in  favour  of  what  is  here  recommended; 
but,  I  conceive,  that  the  instances  which  have 
been  recorded,  in  which  tiie  middle  meningeal 
artery  has  been  ruptured  without  any  fracture  of 
t!ie  bone  ;  and  the  known  fact,  that  there  is 
sometimes  a  fracture  of  the  inner  table  of  the 
skull,  while  there  is  none  of  the  outer  table  ;  suf- 
ficiently justify  such  an  experiment  in  desperate 
cases.     {Med.  Chir.  Trans,  vol.  xiv.  p.  305.) 

With  the  foregoing  exception,  in  which  indeed 
the  ground  for  suspecting  the  seat  of  the  ef- 
fused blood  is  tlie  knowledge  of  the  exact  part 
on  which  tlie  violence  has  operated,  the  plan  of 
depletion,  recommended  for  concussions  (see  PIead, 
Injuries  of)  is  all  that  can  be  done,  when 
everything  is  uncertain  relative  to  the  situation 
of  the  extravasation.  It  is  all  that  can  be  done 
in  those  frequent  instances  wliere  the  effusion  has 
taken  place  in  the  substance  of  the  brain,  so  that 
it  cannot  possibly  be  voided.  The  trephine  then 
is  indicated  only  when  there  is  an  extravasation 
between  the  dura  raater  and  the  bone,  the  fracture 
being  situated  at  a  part  of  the  skidl  accessible  to 
instruments,  and  not  at  the  base.  We  shall  not 
here  dwell  upon  the  doubtful  example,  where  the 
fluid  lies  betn-een  the  dura  mater  and  the  aiach- 
noides.  I  believe  that  the  operation  should  be 
limited  to  a  small  number  of  cases,  in  which  not 
only  the  existence  and  situation  of  the  pressure  are 
known,  or  may  be  suspected  on  the  ground  above 
explained,  but  in  which  the  symptoms,  arising  from 
this  cause,  are  urgent  and  dangerous,  and  the 
pressure  can  be  removed  by  no  other  means. 

Desault  in  the  last  years  of  his  practice  aban- 
doned the  operation  of  the  trepan  altogether,  its 
ill  success  at  the  llotel-Dieu  having  become  noto- 
rious. Surgeons  of  the  present  day  trephine  with 
more  caution  and  discrimination,  and  sometimes 
with  striking  success. 

When  the  case  is  a  simple  fissure,  the  trephine 
ouqht  to  be  applied  upon  the  solution  of  conti- 
nuity, if  the  symp/oms  indicate  a  dangerous  degree 
of  pressure  of  the  bruin. 

When  the  detached  portions  of  bone  are  de- 
pressed, so  as  to  compress  the  brain,  and  cause 
urgent  symptoms,  the  operation  is  still  requisite,  if 
they  cannot  be  elevated  by  other  means.  ]}iit 
Richcrand  maintains,  tliat  a  positive  indication  for 
tre|)hining  is  not  frequent,  citiier  because  it  is  dif- 
ficult to  judge  of  the  existence  and  situation  of  ex- 
travasations, or  because  extravasated  fluids  roaililv 
escape  through  the  interspaces  of  the  fragments, 
when  there  is  a  splintered  fracture.  Such  facility 
is  also  increased  when  one  of  the  portions  of  broken 
bone  is  totally  detached,  so  that  it  can  be»removed, 
leaving  an  aperture  equivalent  to  what  would  be 
produced  by  the  application  of  the  trepan. 

When  the  operation  is  determined  on,  the  head 
should  be  shaved  :  indeed;  this  is  often  done  ini- 
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mediately  the  surgeon  is  called,  in  order  that  he 
may  have  a  better  opportunity  of  seeing  what  parts 
of  the  scalp  have  been  struck  ;  for  it  is  in  such 
situations,  that  he  has  most  reason  to  apprehend 
fractures  of  the  bone,  or  extravasations  beneath  it. 
If,  however,  the  violence  has  occasioned  a  large 
wound,  or  laceration  of  the  scalp,  the  practitioner, 
knowing  where  the  force  has  been  applied,  is  fre- 
quently content  with  having  a  little  of  the  hair 
shaved  off  the  pans  surrounding  the  injury.  All 
that  need  be  said  on  this  subject  is,  that  it  is  al- 
ways better  to  have  enough  of  the  hair  taken  away, 
to  afford  the  surgeon  an  uninterrupted  opportunity 
of  examining  the  scalp  freely,  and  doing  whatever 
may  be  necessary.  The  loss  of  a  little  hair  is  of 
very  little  consequence,  while  the  concealment  of 
the  seat  of  a  depressed  fracture,  or  extravasation, 
may  lead  to  fiital  consequences. 

When  the  propriety  and  necessity  of  trephining 
are  fully  indicated,  provided  the  wound,  or  lace- 
ration of  the  scalp,  should  not  have  exposed  a  suf- 
ficient surface  of  the  bone  for  the  application  of 
the  crown  of  the  trephine,  an  adequate  dilatation 
of  such  wound  ought  immediately  to  be  made.  If, 
in  the  situation  of  the  blow,  there  should  only  be  a 
contusion,  or  a  bump,  unattended  with  any  wound, 
a  division  of  this  part  of  the  scalp  is  to  be  made  by 
carrying  the  knife  quite  down  to  the  bone.  In 
those  cases  in  which  the  swelling  occasioned  by 
the  violence  is  considerable,  and  attended  with 
the  sensation  of  a  crepitus,  as  well  as  in  other  in- 
stances in  which  there  is  only  a  contusion,  under 
which  a  fracture  and  displaced  pieces  of  bone  may 
be  felt,  the  scalp  must  be  divided  in  the  same  man- 
ner, only  with  greater  caution,  lest  the  point  of  the 
knife  should  insinuate  itself  throush  the  fracture, 
and  do  mischief  to  the  dura  mater  and  brain. 

Authors  recommend  the  shape  of  the  incision  to 
be  different  according  to  the  kind  of  fracture,  and 
the  parts  of  the  head,  on  which  the  violence  has 
operated.  When  the  whole  extent  of  the  injury 
can  be  brought  mto  view,  by  means  of  an  incision, 
having  the  form  of  the  letter  T,  the  surgeon  should 
be  content  with  such  a  division  ;  but  if  this  be  not 
sufhcient,  he  may  give  it  a  crucial  shape.  When 
the  trephine  is  to  be  applied  to  the  squamous  part 
of  the  temporal  bone,  we  are  recommended  to 
make  the  incision  as  much  as  possible  in  the 
shape  of  the  letter  V,  the  branches  of  which  are  to 
be  upward,  and  the  angle  downward,  in  order 
that  as  little  as  possible  of  the  temporal  muscle 
may  be  cut,  and  that  the  division  of  its  fibres  may 
be  avoided  as  far  as  it  is  in  our  power. 

Having  divided  the  scalp  and  aponeurosis  of  the 
nccipito-fiontalis,  the  next  object  is  to  reflect  the 
Haps;  but  no  man  would  bo 'warranted  in  cuttinir 


any  part  of  them  away,  although  such  practice  is 
advised  by  Pott.  The  purposes  of  the  operatimi 
do  not  require  any  removal  of  this  kind  ;  and  the 
method  would  leave  a  wound,  wliich  would  bo 
long  in  healing,  and,  when  healed,  never  exempt 
from  deformity.  In  short,  the  rellected  flaps  of 
the  scalp  are  capable  of  adhering  to  the  parts,  on 
which  they  are  laid,  after  the  operation,  and,  con- 
scqiienlly,  ought  never  to  be  wantonly  cut  away. 

The  scalp,  being  reflected,  some  authors  iic.\-t 
advise  us  to  scrape  away  the  pericranium,  either 
with  a  knife,  or  riispal(ny.  Perhaps  this  mea- 
sure may  be  considered  as  one  which  does  neither 
much  harm  nor  much  good.  The  design  is  to 
facilitate  the  application  of  the  trephine  to  the 
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bone.  However,  the  teeth  of  a  proper  instrument, 
in  good  order,  will  not  be  impeded  by  the  slender 
periosteum  ;  and  scraping  this  membrane  away 
from  parts  of  the  skull,  which  are  not  to  be 
removed,  may  conduce  to  exfoliations. 

Sometimes,  the  bleeding  from  branches  of  the 
temporal,  or  occipital  arter}',  is  so  copious,  that 
the  bone  cannot  be  conveniently  perforated  until 
the  hajmorrhage  is  suppressed.  If  it  be  prudent  to 
wait  a  little,  and  the  case  (as  it  generally  does) 
should  be  likely  to  be  benefited  by  the  evacuation 
of  blood,  it  is  as  well  to  let  the  bleeding  continue 
for  a  certain  time.  The  surgeon  may  then  just 
direct  an  assistant  to  put  the  end  of  one  of  his  fin- 
gers on  the  mouth  of  the  vessel,  and  proceed  in 
the  operation.  In  some  cases,  the  bleeding  might 
be  60  troublesome,  that  it  would  be  better  to  tie 
the  artery. 

All  parts  of  the  cranium  do  not  admit  of  being 
trephined  with  equal  convenience  and  safety.  It 
has  usually  been  set  down  by  surgical  autl  ors, 
that  the  trephine  cannot  be  applied  below  the 
transverse  ridge  of  the  os  occipitis.  There  are 
some  cases,  however,  which  prove  that  such  an 
operation  is  practicable,  and  that  we  ought  not,  in 
urgent  circumstances,  to  be  afraid  of  dividing  the 
trapezius  and  complexus  muscles,  in  order  to  be 
enabled  to  apply  the  trepliine  to  the  bone.  (See 
A.  C.  HukMsori's  Case  in  Med.  Chir.  IVans.  vol.  ii. 
p.  104,  &c.)  Additional  instances  of  similar 
practice  are  quoted  by  M.  Velpeau.  [De  VOpir. 
dii  Tri'pan,  p.  139.) 

Many  writers  forbid  the  application  of  the  tre- 
phine to  the  frontnl  sinuses,  in  consequence  of  the 
indeterminate  depth  of  these  cavities,  and  the  ap- 
prehension of  incurable  fistulae.  However,  Larrey 
deviated  from  this  precept  in  several  instances  ; 
and  h'S  practice  confirms  the  statement  of  Sir 
Charles  Bell,  that,  by  opening  the  frontal  sinus 
with  a  large  trephine,  and  then  using  a  small  one, 
the  internal  parietes  of  this  cavity  may  be  tre- 
phined with  perfect  safety,  and  without  injuring 
the  dura  mater  with  the  saw.  (See  Larrey,  Man. 
de  Chirurgie  militaire,  t.  ii.  p.  136-130,  t.  iv.) 

Writers  also  caution  us  not  to  apply  the  tre- 
phine to  the  posterior  inferior  angle  of  the  parietal 
bone,  on  account  of  the  situation  of  tlie  lateral 
sinus  under  it ;  nor  to  its  anterior  inferior  angle,  in 
consequence  of  the  middle  artery  of  the  dura  mater 
lying  under  it,  generally  in  a  groove  of  the  bone, 
but  occasionally  in  a  canal  in  its  very  substance. 
In  the  latter  circumstance,  this  portion  of  the  pa- 
rietal bone  could  not  possibly  be  taken  auay, 
without  wounding  the  vessel.  However,  notwith- 
standing this  advice,  which  has  been  transmitted 
from  generation  to  generation,  I  much  question 
the  soundness  of  the  doctrine.  We  undoubtedly 
ought  to  avoid  trephining  this  part  of  the  cranium, 
when  we  can  prudently  do  so.  But  the  causes 
demanding  this  operation  are  always  so  urgent, 
that  the  patieni's  sole  chance  of  existence  depends 
on  their  quick  removal.  Hence  were  there  pres- 
sure on  the  brain,  either  from  a  depressed  portion 
of  bone,  from  blood,  or  matter,  and  such  pressure 
could  not  be  removed  without  trephining  the  an- 
terior inferior  angle  of  the  parietal  bone,  what 
operator  would  be  afraid  of  doing  so  ?  Besides 
the  peril,  htemorrhage  has  been  greatly  exagge- 
rated ;  lor,  the  lodgment  of  the  artery  in  a  bony 
furrow,  or  canal,  which  authors  have  pointed  out 
■  Jis  rendering  the  suppression  of  the  hffiniorrlinge 


difficult,  has  no  such  effect,  a  little  plug  of  lint 
or  a  bit  of  a  small  bougie  pushed  into  the  orifice  of 
the  vessel,  so  situated,  will  mostly  stop  the  bleeding 
with  ease. 

The  foregoing  suggestion  was  made  in  the  early 
editions  of  my  works,  and  I  now  see  the  safety  i>( 
the  practice  has  been  confirmed.  "  I  have  applii  il 
the  trepan  (says  Larrey)  over  the  track  of  the 
spheno-spinous  artery,  at  tlic  inferior  anterior  anj;lij 
of  the  parietal  bone.  The  artery  was  divided  ; 
but  I  stopped-the  liseraorrhage  almost  immediately, 
by  applying  an  iron  probe  red  hot.  {Man.  de 
Chir.  mi/itaii-e,  t.  ii,  p.  138.)  Dr.  Dorsey,  of  the 
United  States,  once  succeeded  in  tying  this  vessel. 

Formerly,  surgeons  were  cautioned  not  to  tre- 
phine on  the  temple,  because  the  temporal  muscle 
and  middle  meningeal  artery  would  thereby  bo 
injured.  Had  there  been  sufficient  reason  for  tli:3 
advice,  as  M.  Velpeau  observes,  it  would  have 
been  unfirtunate,  inasmuch  as  the  temporal  region 
is  precisely  one  of  those  in  which  the  trepanning 
or  trephining  is  most  frequently  useful.  Luckily 
(he  adds)  the  prohibition  has  scarcely  ever  been 
attended  to  ;  and  he  refers  to  various  works  in 
proof  of  this  statement.  {Velpeau,  de  VOi^tr.  dii 
Trepan,  p.  1  34.)  In  many  persons,  the  bleed- 
ing from  the  n^iddle  artery  of  the  dura  mater  is  1  ut 
trivial,  and,  when  it  is  more  copious,  it  may  easiiy 
be  stopped.  Thus,  in  addition  to  cases  alre:idy 
mentioned  in  proof  of  this  observation,  I  may 
state,  that  Beclard  and  M.  P.  Dubois  experienced 
no  difficulty  in  checking  the  hairaorrhage.  [Arch, 
ghi.  de  Med.  t.  iii.  p.  377.) 

The  occipital  protuberance,  by  reason  of  its 
thickness  and  inequalities,  would  render  the  safe 
application  of  the  trephine  difficult.  The  conflux 
of  the  sinuses  at  that  point  would  also  be  another 
objection.  Yet,  if  the  case  were  urgent,  M.  Vel- 
peau sees  no  insurmountable  obstacle  to  trephin- 
ing on  the  occipital  protuberance  ;  and  he  cites  a 
case,  in  which  Bourrienne  expresses  regret,  that  au 
extravasation  of  blood,  under  the  occipital  protu- 
berance, had  not  been  recognised  during  the  pa- 
tient's life,  as  it  might  have  been  discharged  by 
trepanning.  [Journ.  de  Deliorne,  t.  iii.  p.  2-1 0.) 
It  seems  to  me  that,  in  an  urgent  case,  a  surgeoa 
would,  at  all  events,  be  warranted  in  trephining 
over  one  or  both  the  fossre  for  the  posterior  lohes 
of  the  brain,  or  even  the  manner  adopted  by  Mr. 
A.  C.  Hutchison  below  the  transverse  ridge  of  the 
occiput. 

Writers,  until  lately,  prohibited  us  from  trephin- 
ing over  any  of  the  sutures,  and  especially  over 
the  sagittal  suture,  beneath  which  the  longitudinal 
sinus  is  situated.  The  fear  of  the  dura  nialM 
being  injured  and  of  this  vessel  being  woundeil 
was  the  reason  for  the  advice.  With  regard  to 
the  sutures  in  general,  the  trephine  may  be  applied 
to  them  if  circumstances  call  for  it,  as  well  as  to 
any  other  part;  and  as  for  the  sagitt.al  suture, 
many  facts  confirm  the  propriety  of  not  being  de- 
terred even  by  it,  though  situated  immediately 
over  the  longitudinal  sinus.  It  is  to  be  remem- 
bered, also,  that  the  dura  mater,  in  cases  of  cxtm- 
vasated  blood  and  pus,  beneath  the  crannnn,  i 
detached  by  the  intervention  of  such  fluids  Iroi 
the  inner  table.  j 

Amatus  Lusitanus  trepanned  on  the  suture'"", 
on  the  occipital  bone  {PorUd,  t.  i.  p.  500) ;  n" 
Thiriot  on  tlie  squamous  suture.  {Journ.  Jo  u 
sauU,  t.  iv.  p.  105.)     :Morand  fo  lowed  the  saw 
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practice  (Op.  Chii:  part  2,  p.  192);  and  Warner 
iipplied  tlie  trepan  to  the  liuiibdoidal  suture. 
(Ubs.  2.)  See  also  Vclpeait,  de  VOph:  dii  Ti  tpmi, 
p.  120'. 

By  means  of  u  perforation  practised  over  the 
sagittal  suture,  Oarengeot  successfully  elevated  a 
portion  of  bone,  which  pressed  upon  the  longitu 
dinal  sinus.  The  depressed  piece  of  the  cranium 
could  not  have  been  so  advantageously  raised  had 
the  trepan  been  applied  in  any  other  situation. 
But  a  still  stronger  argument  in  ftivour  of  this 
practice,  when  the  case  at  all  requires  it,  is  the 
fact  that  wounds  of  the  longitudinal  sinus,  and 
tlie  hemorrhage  resulting  from  them,  are  not  at- 
tended with  any  serious  danger.  Sharp  mentions 
his  having  twice  seen  a  bleeding  of  tliis  kind. 
Anotlier  instance  is  also  recorded  inWarner's  Cases. 
A  cliild  received  a  wound  on  its  forehead ;  the  two 
parietal  bones  were  fnictured,  and  a  portion  of 
each  was  depressed  on  the  dura  mater.  The  child 
lived  a  month,  without  an}'  operation  being  per- 
formed; but,  at  the  end  of  this  time,  Warner  ap- 
plied the  trepan.  lie  found  a  splinter  of  bone 
sticking  in  such  a  way  into  the  longitudinal  sinus, 
that  it  could  not  easily  be  got  out;  consequently, 
he  enlarged  with  a  lancet  the  opening  in  which 
the  splinter  was  entangled.  The  hsemorrhage, 
which  was  copious,  was  easily  suppressed  by  the 
application  of  a  little  dry  lint,  and  the  child  was 
relieved,  though  it  died  at  the  end  of  two  months, 
alter  suffering  a  variety  of  symptoms,  which  had 
no  connection  with  the  wound  of  the  sinus,  the 
opening  of  which  soon  healed.  The  fourth  case, 
related  by  Mardiettis,  also  proves  that  wounds  of 
the  longitudinal  sinus  are  not  fatal.  Pott  and  Cal- 
lisen  have  recorded  other  facts  tending  to  the  same 
conclusion.  (See  Si/st.  Chii:  Hodieince,  pars  i. 
p.  659,  ed.  I70a.) 

The  following  case  was  communicated  to  M, 
Velpeau  by  M.  Champion.  "  I  removed  (says  the 
latter)  the  two  upper  thirds  of  the  occipital  bone, 
which  had  been  broken  in  pieces  in  a  boy  twelve 
Tears  old.  In  taking  away  one  fragment  op- 
posite the  torcular  Heropiiili,  the  blood  from  tliis 
point  gushed  out  to  the  distance  of  more  than  two 
feet,  and  extinguished  the  candle.  I  placed  some 
charpie  over  the  part,  and  held  it  there  with  the 
little  finger  of  my  left  hand,  and  by  the  time  that 
all  the  pieces  of  bone  had  been  removed  and 
raised,  there  was  no  more  bleeding."  (See  Vel- 
peau, da  rOpi  i:  dit  Trepan,  p.  129.)  If  a  vein  is 
so  placed  that  it  will  admit  of  compression,  the 
bleeding  from  it,  however  large  the  vessel  nniy  be, 
may  generally  be  commanded  with  facility. 

Wlienever  a  depressed  fracture  can  be  elevated 
to  its  proper  level  without  applying  the  trephine, 
and  with  the  mere  aid  of  a  pair  of  forceps  or  an 
elevator,  trepliining  should  never  be  performed 
unless  there  he  strong  reason  to  apprehend  that 
blood  or  matter,  lodged  on  the  surface  of  the  dura 
mater,  contributes  to  the  production  of  the  bad 
symptoms,  and  cannot  otherwise  bo  discharged. 

"  In  order  to  gain  space  for  the  disentanglement 
of  the  depressed  bone, and  for  the  efficient  applica- 
tion of  the  elevator,  it  is  in  many  cases  necessary 
to  remove  a  circular  piece  of  bone.  This  is  go 
nerally  done,  so  as  to  attain  the  desired  object 
most  readily  as  near  as  possible  to  ilie  point  where 
the  force  has  been  applied.  In  very  bad  and  ex- 
tensive fractures,  large  portions  may  be  found  en- 
tirely detached  and  loose,  but  very  frequently  the 


depressed  portion  is  not  separated.  On  one  side, 
the  bone  is  cracked  and  bent  down  ;  that  part 
which  has  been  struck  is  generally  driven  more 
deeply  towards  the  cavity,  and  is  wedged  under 
the  sound  portion.  By  removing  part  of  the  latter 
t'  e  elevator  can  be  introduced  witlyidvantage  under 
the  depressed  piece.  The  crown  of  the  trephine 
is  therefore  applied  so  as  to  overlap  sliglitly  the 
injured  part,  and  to  remove  the  broken  edge." 
(See  Lislon  on  Pnicticul  Surgerjj,  p.  47.) 

The  scalp  and  aponeurosis  of  the  occipito-fron- 
talis,  having  been  divided,  if  necessary,  and  the 
pericranium  scraped  from  the  bone,  according  to 
the  common  precepts,  the  next  thing  is  the  appli- 
cation of  the  crown  of  the  trephine. 

The  surgeon  is  first  to  make  a  little  impression 
with  the  point  of  the  centre-pin,  for  the  purpose  of 
marking  the  place  where  it  will  work,  when  the 
crown  of  the  trephine  is  applied  in  the  proper 
situation;  for  where  such  impression  is  made,  the 
operator  must  make  a  small  hole  with  a  perforator, 
in  order  to  fix  the  point  of  the  centre-pin,  on  which 
the  crown  of  the  instrument  turns  backwards  and 
forward,  as  on  an  axis,  during  the  first  stage  of  the 
operation.  However,  the  generality  of  centre- 
pins  make  a  perforation  without  need  of  any  par- 
ticular instrument  for  the  purpose,  and  in  thia 
respect  are  advantageous. 

■  The  point  of  the  centre-pin  having  been  fixed, 
the  trephine  is  to  be  turned  by  regular  semi-circu- 
lar motions,  alternately  to  the  right  and  left,  which 
object  is  effected  by  steady  pronations  and  supin- 
ations of  the  operator's  hand,  the  pressure  being 
only  made  in  turning  the  instrument  from  the  left 
to  the  right.  (ZjV/ok,  0/7.  cit.  p.  47.)  The  teeth 
of  the  saw  having  made  a  manifest  circular  groove 
in  which  they  can  steadily  work,  the  centre-pin 
becomes  useless,;  and,  as  it  would,  if  not  with- 
drawn or  removed,  certainly  injure  the  dura  mater 
and  brain,  by  reason  of  its  projecting  further  than 
any  other  part  of  the  instrument,  it  would  be  an 
unpardonable  blunder  to  let  it  remain  after  a  proper 
circular  groove  had  been  formed  by  the  teeth  of 
the  saw. 

The  beginning  of  the  sawing  may  be  executed 
boldly  and  quickly;  for  the  operator  runs  no  hazard 
of  doing  mischief.  It  is  necessary  occasional!}'-, 
with  the  view  of  facilitating  the  aciion  of  the  instru- 
ment, to  clean  away  the  particles  of  bony  matter 
with  a  little  brush,  usually  kept  for  the  purpose  in 
every  box  of  trephining  instruments.  Were  this 
plan  neglected,  the  action  of  the  cylindrical  saw 
would  be  very  much  clogged. 

The  operator,  however,  must  increase  his  cau- 
tion when  the  sawing  has  nuido  greater  progress; 
for,  were  he  to  be  too  bold,  he  might  sometimes 
lacerate  the  membranes  of  the  brain  with  the  teeth 
of  the  instrument,  particularly  as  the  thickness  of 
the  cranium  is  subject  to  infinite  variety,  botli  in 
different  parts  of  the  same  head,  and  in  different 
subjects.  Let  the  surgeon,  therefore,  never  forget 
to  examine  frequently,  with  the  point  of  a  quill, 
or  thin  end  of  a  probe,  whether  any  part  of  the 
circular  groove  is  cut  through  or  nearly  so;  fin- 
when  this  is  the  case,  the  instrument  must  only  ba 
worked  in  such  a  way  as  to  make  pressure  u]ion, 
and  cut,  the  part  of  the  circle  which  yet  remains 
to  be  divided.  In  some  few  cases,  it  is  said  that 
the  surgeon  can  distinctly  feel  when  the  teeth  of 
the  saw  reiich  the  diploe,  or  medullary  structure 
between  the  two  tables  of  the  cranium;  and  some 
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writers  have  raslily  directed  us  to  saw  with  bold- 
ness till  the  sensation  of  this  occurrence  is  com- 
municated to  our  hand  and  fingers.  Jlowcver,  I 
believe  tliis  possibility  of  discriminating  the  arrival 
of  the  teeth  of  the  saw  at  the  diploe  is  so  uncom- 
mon and  so  fallacious,  that  it  should  never  be  ex- 
pected or  relied  on.  Nor  ought  the  surgeon  to 
saw  with  incautious  force  and  rapidity  till  he  sees 
the  teeth  of  the  trephine  bloody,  which  appearance 
has  been  set  down  as  another  criterion  of  their 
having  reaciied  the  diploe.  I  have  already  stated 
that  a  great  man}'  skulls  have  hardly  any  space 
between  several  parts  of  the  two  tables.  This  is 
well  known  to  be  the  case  in  old  persons  and  in 
children. 

A  prudent  man  will  always  prefer  exerting  a 
little  force  for  the  purpose  of  breaking  some  of  the 
bony  connexion,  retaining  the  circular  piece  of 
bone,  to  running  any  hazard  of  injuring  the  dura 
mater  by  sawing  too  deeply.  After  a  certain 
time,  therefore,  it  is  better  to  lay  down  the  tre- 
phine, and  endeavour  to  elevate  the  portion  of 
bone,  with  the  aid  of  a  pair  of  forceps,  constructed 
for  the  purpose,  and  kept  in  most  cases  of  trephin- 
ing instruments,  or  else  by  means  of  an  elevator, 
which  is  still  more  calculated  for  the  purpose. 

When  the  circular  piece  of  bone  has  been  taken 
out,  and  the  edges  of  tlie  perforation  are  unequal 
and  splintered,  the  irregularities  are  to  be  cut  off 
with  the  lenticular  knife.  When  there  is  extra va- 
sated  blood  underneath  the  opening  that  has  been 
formed,  it  sometimes  spontaneously  makes  its  es- 
cape, and  if  it  should  not  do  so,  the  surgeon  must 
remove  it  himself.  If  one  perforation  of  the  skull 
should  not  suffice  for  letting  out  the  blood,  as 
much  more  of  the  cranium  ought  to  be  removed 
with  the  trephine  as  circumstances  may  require; 
there  being  no  comparison  between  the  danger  of 
repeating  the  application  of  the  instrument,  and 
that  of  leaving  a  quantity  of  undischarged  com- 
pressing fluid,  on  the  surface  of  the  brain.  Cer- 
tainly many  facts  on  record  evince  that  the  dura 
mater  may  be  very  extensively  uncovered  without 
dangerous  consequences.  Sarrau  saw  a  whole 
parietal  bone  exfoliate,  in  consequence  of  a  blow 
on  the  head.  Blegny  relates  a  similar  case;  and 
Saviard  makes  mention  of  a  woman  who  had  lost 
the  upper  part  of  the  os  frontis,  both  the  parietal 
bones,  and  a  large  portion  of  the  os  occipitis,  all  of 
which  had  come  away  at  the  same  time;  yet  she 
recovered.  Vaugion,  however,  who  seems  also  to 
refer  to  this  identical  case,  describes  the  exfoliation 
as  not  being  quite  so  extensive. 

I  am  of  opinion,  notwithstanding  these  facts, 
that  exposing  a  large  part  of  the  dura  mater  with 
the  trephine  is  by  no  means  an  operation  exempt 
from  serious  danger.  And,  what  I  conceive  con- 
firms this  statement,  is  my  having  known  instances 
in  which  persons  who  had  been  rashly  advised  to 
submit  to  being  trephined,  for  the  cure  of  violent 
pains  in  the  head,  &e.,  died  in  consequenco  of  the 
operation.  I  make  tiiis  observation,  well  aware 
of  the  successful  instance  of  the  practice  recorded 
by  Schmucker.    (Wahrtichm.  b.  i.  p.  434.) 

However,  I  perfectly  coincide  with  writers  who 
direct  the  remftval  of  as  much  bone  as  is  necessary, 
in  order  to  be  able  to  remove  the  whole  of  the 
pressure  from  the  surface  of  the  dura  mater. 

.  ^he  application  of  tiie  trephine,  incases  of  co- 
pu)U3  extravasations,  nnist  in  particular  be  nuide 
several  times,  when  the  situation  of  the  fluid  does 


not  favour  its  escape.    But,  in  this  circumstance, 

Saliatier  says  that  we  should  not  make  numerous 
perforations  all  along  the  extent  of  the  extravasa- 
tion; but  only  a  counter-opening,  as  is  done  oji 
the  soft  parts.  This  author  expresses  his  surprise 
at  there  not  being  on  record  many  examples  of 
counter-openings  made  in  the  cranium,  since  ana- 
logy demonstrates  their  utility.  I  cannot  help  re- 
marking, on  this  part  of  the  subject,  that  one  very 
obvious  objection  to  making  openings  of  this  kii.d 
in  the  cranium,  is  the  impossibility  of  knowing 
\yith  certainty  whether  blood  lies  under  any  par" 
ticular  part  of  the  skull;  whereas,  in  abscesses  of 
the  soft  parts,  the  surgeon  feels  the  fluctuation  of 
the  matter,  and  knows  that  his  counter-opening 
will  be  made  in  the  cavity  containing  it.  One 
may  sometimes  have  occasion  to  make  more  than 
one  perforation,  in  order  to  discharge  blood  extra- 
vasated  beneath  the  skull,  when  the  blow  has  hap- 
pened near  a  suture,  to  which  the  dura  mattr 
continues  adherent;  for  a  single  opening,  made 
only  on  one  side  of  the  suture,  might  only  give 
vent  to  a  part  of  the  extravasation. 

When  the  trephine  is  applied  on  account  of  a 
fracture  with  depression.  Sir  Benjamin  Brodia 
considers  the  removal  of  a  small  portion  of  bone  as 
generally  sufficient;  but  when  the  case  is  an  ex- 
travasation of  blood  on  the  surface  of  the  dura 
mater,  he  recommends  a  freer  removal  of  the  skull. 
He  was  led  to  adopt  this  rule  by  having  seen  a 
case  in  which,  after  two  triangular  portions  of 
bone  had  been  taken  away  with  a  straight  saw,  and 
a  large  quantity  of  blood  discharged,  to  the  great 
relief  of  the  patient,  suppuration  afterwards  took 
place  on  the  surface  of  the  dura  mater  wherever 
this  membrane  had  been  separated  hy  the  extrava- 
sation from  the  bone.  The  matter  was  hindered 
by  the  granulations  from  escaping  by  the  aperture 
already  made,  and  though  another  portion  of  bone 
was  removed,  the  practice  was  too  late  to  save  the 
man's  life.  (See  i\'led.  Chit:  Trans,  vol.  xiv. 
p.  387.)  Whether  an  extensive  removal  of  the 
cranium  ought  to  be  generally  made  in  anticipa- 
tion of  suppuration  of  the  dura  mater  in  such  a 
case — whether  such  a  measure  migiit  not  rather 
tend  to  make  the  event  more  likely  to  happen — ■ 
and  whether  the  practice  which  Sir  Benjamin 
Brodie  actually  adopted,  might  not  have  been  the 
best,  though,  in  the  instance  brought  forward,  un- 
successful— are  questions,  I  think,  on  which  the 
most  judicious  surgeons  may  entertain  differences 
of  opinion.  As  my  principles  lead  me  to  disap- 
prove of  the  old  custom  of  trephining  for  the  pur- 
pose of  preventing  inflammation  and  suppuration 
of  the  dura  mater,  the}'  would  incline  me  to  be 
content  with  rigorous  antiphlogistic  treatment,  and 
discharging  the  confined  matter  as  soon  as  the  ill 
effects  of  its  pressure  began  to  show  tiiemselvcs. 

If  we  should  not  find  blood  lodged  under  the 
cranium,  but  the  dura  mater  should  seem  elevated, 
tense,  dark-coloured,  forming  a  prominent  fluctu- 
ating tumour,  it  niaj'  be  cautiouslj'  opcuci 
with  a  lancet,  or  bistoury,  with  the  view  ot 
letting  out  any  collection  of  blood  underneath.  Ii 
the  article  Huad,  Injuhies  of,  I  have  stated  the 
result  of  Mr.  Abernethy's  experience,  in  regard  to 
the  operation  of  opening  the  dura  mater.  'Ihis 
gentleman  found,  that  the  method  never  cflectii- 
ally  discharged  all  the  blood,  but  only  the  serous 
part  of  it.  However,  the  evacuation  of  any  of  the 
compressing  fluid  nnist  certainly  be  desirable ; 


nnd,  if  tlie  surgeon  cannot  do  more,  yet  lie  has 
fulfilled  iiis  professional  dut}'. 

Although  Sir  Benjamin  Brodio  admits,  that 
■\vouiids  of  the  dura  mater  are  attended  with  great 
danger,  lie  approves  of  the  practice  here  recom- 
mended (see  JMed.  Chir.  Trans,  vol.  xiv,  p.  389), 
nnd  supports  liis  opinion  by  reference  to  an  inte- 
resting case  under  the  late  Mr.  Chevalier.  This 
gentleman  was  called  to  a  child,  a  year  and  a  half 
old,  which  had  received  a  severe  blow  on  the  head, 
and  lay  insensible  and  convulsed.  There  was  no 
■wound  of  the  scalp  ;  but  the  fontanel  appeared 
somewhat  elevated.  It  was  therefore  exposed  by 
an  incision,  and  raised  so  as  to  uncover  the  subja- 
cent dura  mater,  beneath  which  the  purple  colour 
of  extravasated  blood  was  plainly  discernible.  A 
puncture  having  been  made  with  a  lancet,  three 
or  four  ounces  of  blood  issued  out  with  considera- 
ble force  ;  the  symptoms  were  immediately  re- 
lieved, and  the  child  recovered.  (See  Med.  Fhys. 
Joiini.  vol.  viii.  p.  505.)  An  example,  furnishing 
an  equally  convincing  proof  of  the  practice  here 
advised,  is  also  adduced  by  Sir  Benjamin  Brodie, 
from  the  practice  of  my  friend  and  neighbour,  the 
late  Mr.  Ogle. 

The  utility  of  trephining  is  not  limited  to  dis- 
charging extravasated  blood,  or  matter,  lodged 
underneath  the  skull.  This  operation  frequently 
enable  us  to  elevate  depressed  portions  of  bone. 
The  latter  object  can  often  be  accomplished  by 
merely  inalcing  one  perforation.  Sometimes,  se- 
veral perforations  are  requisite,  to  be  made  near 
each  other.  Authors  even  state  that  it  may  also 
become  necessary  to  remove  the  intervening  por- 
tions of  bone  with  a  pair  of  cutting  forceps.  The 
depressed  part  may  then  be  easily  raised  by  means 
of  an  elevator.  Occasionally,  indeed  I  may  say 
very  often,  the  best  practice  is  to  remove  the  de- 
pressed portion  entirel}',  when  its  total  separation 
from  the  rest  of  the  skull  can  be  accomplished  bj' 
cutting  across  the  base  of  the  depressed  piece. 

According  to  some  writers,  if,  after  dividing  the 
dura  mater,  the  surface  of  the  brain  appears  smooth 
and  flabby,  with  a  fluctuation,  we  may  concltide 
there  is  an  abscess  in  its  substance  ;  and  these  au- 
thors, more  enterprising  with  their  pens,  it  is  to  be 
lioped,  than  with  their  scalpels,  sanction  the 
method  of  carrj'ing  the  point  of  the  bistoury  to  the 
di-pth  of  an  inch,  i/'  circumslanees  render  so  deep  a 
jini/clure  necessary,  "  But,"  says  liiclierand, 
"  prudence  forbids  us  to  go  further.  Cutting  the 
8\irface  of  the  brain  causes  no  pain,  and  it  produces 
less  danger  than  one  might  apprehend;  experience 
and  observation  prove  (in  opposition  to  phrenolo- 
gical theories),  that  the  essential  parts  of  this  organ 
are  situated  near  its  base,  and  tliat  Us  surface  may 
he  removed  "  il/toiit  davyer  or  pain."  {Nosoyr. 
Cliir.  t.  ii.  p.  301.  ed.  3.) 

A  case,  in  which  Diipnytren  plunged  a  bistoury 
to  the  depth  of  more  than  an  inch  into  the  brain, 
and  thus  let  (iUt  an  ounce  and  a  half  of  pus,  is  re- 
cmded  in  a  valuable  periodical  work.  (See  Journ. 
of  Forciyn  Mr.d.  No.  1!!.  p.  2.0!!,)  Some  tempo- 
rary amendment  followed;  but  the  case  had  a  fatal 
terniiiiation. 

'  After  the  operation  of  trephining,  the  divided 
ecalp  is  to  be  placeil  as  nearly  as  possible  in  its 
natural  situatimi,  and  lightly  dressed  with  a  pledget 
of  simple  ointment,  or  covered  with  the  water 
dr,;ssii)g  and  a  piece  of  oil  silk.  In  applying  the 
dressings,  the  surgeon  should  invariably  keep  in 
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view  these  objects  ;  namelj',  to  let  whatever  is  put 
on  the  wound  be  as  light  as  possible,  not  apt  to 
make  pressure  on  the  brain,  and  of  a  nature  which 
cannot  excite  irritation.  All  stimulants  are  to  be 
strictly  prohibited.  A  bandage,  which  would  only 
heat  the  patient,  should  be  avoided  ;  and,  if  any 
furtlier  covering  be  required,  a  thin  linen  cap 
should  be  preferred. 

The  practitioner  should  not  now  conceive  that 
he  has  done  all  that  he  ought  to  do.  Let  him  re- 
member the  urgent  necessity  of  keeping  off,  or  di- 
minishing, inflammation  of  the  dura  mater  and 
brain,  which  is  still  to  be  feared.  Let  him  bleed 
the  patient  largely  and  repeatedly  ;  exhibit  ca- 
lomel, saline  purges,  clysters,  and  antimonials  ;  and 
if  the  symptoms  continue,  let  him  apply  a  blister 
to  the  head.  I  shall  avoid,  however,  any  re- 
petitions on  this  subject,  by  referring  to  Head, 
Injukies  of. 

The  aperture  in  the  skull  becomes  closed  with 
granulations,  which  slowly  acquire  a  hard  consis- 
tence. While  the  cicatrix  is  soft,  it  should  be 
protected  from  external  injury  with  a  thin  piece  of 
horn  or  metal.  Exfoliations  from  the  margin  of 
the  perforation  sometimes  retard  the  healing  of  the 
wound  ;  but,  now  that  the  practice  of  dressing 
with  drying  spirituous  applications  has  been  ex- 
ploded, and  the  removal  of  any  part  of  the  scalp  is 
condemned  by  all  the  best  surgeons,  these  unplea- 
sant consequences  are  rendered  much  less  frequent 
than  in  former  days. 

The  reproduction  of  bone  to  fill  up  the  perfora- 
tion made  by  the  trephine,  does  nut  usually  ad- 
vance beyond  a  certain  point,  and  takes  place  very 
slowly  and  only  from  the  margin  of  the  aperture, 
j'lven  when  the  soft  parts  unite  by  the  first  intention, 
the  deficiency  of  bone  is  never  completely  obviated 
(See  Necuosis)  ;  first,  because,  as  M.  Velpeau 
observes,  the  pericranium  has  been  destroyed  ; 
secondly,  because  the  dura  mater  (which,  however' 
does  not  appear  to  him  to  be  capable  of  contributing 
to  the  process)  is  for  the  most  part  also  involved  ; 
and  thirdly,  because  the  concentric  reproduction 
is  hindered  by  the  contact  of  the  soft  parts.  If 
the  wound  heal  by  the  suppurative  process,  M, 
Velpeau  adverts  to  the  following  changes  as  takini' 
place.  Between  the  15th  and  2Uth  days,  a  pre- 
liminary inflammation  begins  to  detach  the  sharp 
edges  of  the  perforation,  which  afterwards  e.xfoliate. 
The  osseous  texture  itself  becomes  the  seat  of  a 
very  curious  healing  process,  which  has  been  ac- 
curately investigated  by  Baron  Larrey.  It  becomes 
exceedingly  vascular,  and  its  minute  vessels,  by  ex- 
tending themselves,  and  producing  ossification,' may 
even  in  time  close  with  an  osseous  phue  the  greater 
portion  of  the  opening  in  the  skull.  In  the  Mu- 
seum of  M.  Larrey  at  the  Invalides,  M.  Velpeau 
saw  various  preparations,  and  one  patient  in  which 
this  process  was  manifest ;  and,  in  proof  of  the  ac- 
curacy of  this  statement,  the  latter  surgeon  adverts 
to  instances  in  which  the  perforation  is  reduced  to 
a  mere  canal.  In  University  College  Museum, 
there  is  a  skidl  in  which  very  extensive  reproduc- 
tions of  hone  have  taken  place  after  the  operation  of 
trephining,  the  patient  having  sttrvived  it  lortyyears. 
That  the  bone  may  live  and  enlarge,  without  the 
intervention  of  the  pericranium  and  dura  mater 
seems  evident  to  M.  Velpeau  from  the  circular 
osseous  ridge,  which  sometimes  takes  iilaco  around 
the  perforation,  so  as  either  to  form  a  iierceptible 
protuberance  under  the  scalp,  or  n  swelling  within 
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tho  skull.  Larre3'  sliowed  Iiim  one  example  of  tliis; 
mid  another  specimen  is  referred  to,  as  being  in 
Dr.  Physick's  Museum,  at  Pliiladelpliia.  (See 
Velpeau,  de  V  Oper.  dii  Tnpun.  p.  262 — 2t;4.) 
1  will  conclude  this  article  with  the  fullowing 
extract  from  Dr.  Reese's  American  ed.  of  this 
Dictionary. 

"  It  is  a  high  source  of  gratification  to  he  able  to 
record,  that  in  this  countrj'  (the  United  States), 
the  trephine  is  now  much  more  seldom  used  than 
formerly.  But  a  few  years  ago,  on  a  man  being 
stunned  by  a  blow  or  a  fall,  to  any  considerable 
extent,  almost  aiij'  neighbouring  physician  would 
apply  the  trephine  without  hesitation,  and  the  fa- 
cility witli  wliich  this  operation  can  be  performed 
offers  no  small  temptation  to  the  mere  operator, 
especially  as  there  is  seldom  any  risk  of  life,  and 
always  a  gain  in  reputation  among  the  multitude. 
It  is  now  very  generally  viewed  as  it  ought  to  be, 
as  a  dernier  ressort  in  such  cases,  and  the  use  of  it 
is  not  countenanced,  unless  the  symptoms  of  com- 
pression by  depressed  bone,  or  extravasated  bl  ^od, 
are  altogether  unequivocal  ;  and  a  consultation 
with  the  best  surgeons  is  always  premised. 

"  I  have  seen  scores  of  persons,  who  would  have 
formerly  been  trephined,  without  even  a  'trial  by 
jurj-,'  recovered  from  coma,  paralysis,  and  con- 
vulsions, justlj' attributable  to  compression  on  the 
brain,  by  very  large  and  copious  bleedings,  aided  by 
cathartics  and  stimulating  frictions  and  cataplasms 
to  the  extremities. 

"  Still,  however,  there  will  be  a  sufficiency  of 
instances,  imperiously  requiring  the  use  of  the 
trephine,  to  render  it  necessary  that  every  practi- 
tioner should  be  conversant  with  the  instrument 
and  all  the  circumstances  connected  with  its  use. 
Indeed,  some  of  tlie  most  deplorable  cases  to  which 
surgical  assistance  is  ever  rendered,  are  occasionally 
met  with  among  the  examples  in  which  the  trephine 
becomes  indispensihle. 

"  In  the  year  1819, 1  assisted  Dr.  Henry  William 
Ducachet,  then  a  practitioner  in  the  city  of  Balti- 
more, in  the  performance  of  this  operation  on  a 
woman  who  had  received  several  blows  on  tlie  head 
with  an  axe,  from  a  brutal  husb.ind.  We  could 
discover  no  depression  of  bone,  and  yet  the  coma, 
stertor,  hemiplegia,  and  other  evidences  of  com- 
pression, resisted  all  our  depletion,  and,  on  the 
third  day  after  the  violence, we  determined  to  applv 
tho  trephine,  being  sustained  by  judicious  counsel 
in  our  opinion,  that  there  nmst  be  extensive  extra- 
vasation of  blood  beneath  the  cranium.  On  re- 
moving the  circular  piece  of  bone,  with  the  largest 
crown  of  the  instrument,  a  coagulum  was  found 
e.xtending  over  tlie  left  hemisphere  of  the  brain, 
exterior  to  the  dura  mater.  This  being  removed, 
and  only  a  mitigation  of  the  symptoms  following, 
the  obvious  distension  of  the  dura  mater  itself 
pointed  out  the  existence  of  still  more  extended 
mischief.  Wo  therefore  divided  the  dura  mater 
with  a  probe-pointed  bistoury,  for  the  space  of  half 
an  inch,  when  coagulntod  blood  to  an  immense 
extent  forced  itself  tlirough  the  opening,  After 
Washing  out  tlie  cavity  by  warm  water  thrown  in 
with  a  syringe,  we  were  delighted  to  find  the  entire 
removal  of  the  symptoms  instantaneously  result. 
Our  patient  spoke  for  the  first  time,  asked  for  water, 
seemed  as  though  awoke  from  an  ordinary  sleep, 
the  stertor  ceased,  the  dilatation  of  the  pupil  and 
ii'.'uiiiilegia  were  removed,  and  the  most  sanguine 
bopes  were  entertained  of  her  recovery. 


"  I  shall  never  forget  the  painful  acuteness  of 
our  disappointment,  when  in  a  few  hours  we  found 
nil  these  dangerous  symptoms  return  in  a  still  more 
aggravated  form,  discovering  to  us  the  mortifying 
truth,  that  thour/h  the  operaiion  had  succeeded,  yet 
ojir patient  would  die;  for,  although  we  had  remo'ved 
the  coagul.i,  we  could  not  stop  the  bleeding  vessel. 

"  In  ihe  post  mortem  examination,  the  temporal 
bone  was  found  fractured,  and  a  spiculum  of  bone 
had  pierced  the  meningeal  artery,  which  had  not 
ceased  to  pour  out  its  blood,  and  hence  coagula 
were  found  to  fill  the  whole  space  of  the  hemi- 
cranium,  above  and  below  the  dura  mater.  I  have 
preserved  the  skull  in  my  cabinet  of  morbid  pre- 
parations, and  the  point  at  which  the  fracture  of  the 
internal  table  pierced  the  great  artery  of  the  dura 
mater,  is  distinctly  visible  in  the  depression  which 
marks  its  course,  which  is  in  this  case  deeper  than 
ordinary.  It  was  exhibited  on  the  trial  of  the 
murderer,  and  was  highly  important  in  a  medico- 
legal point  of  view,  since  it  fully  satisfied  the  court, 
council,  and  jury,  that  her  death  was  occasioned 
bj"^  the  blows,  and  that  the  injury  was  altogether 
irreparable.  This  was  clear  from  the  fact,  that  the 
onl}^  blows  which  had  wounded  the  scalp  were  on 
the  top  of  the  head,  and  on  the  middle  of  the  os 
parietale.  The  fracture  and  consequent  rupture 
of  the  vessel  was  low  down  on  the  temple,  where 
no  external  wound  was  found,  and  two  inches  from 
the  point  at  which  the  trephine  was  applied,  guided 
as  it  was  by  the  external  injur}'. 

"  Since  that  time,  I  have  applied  the  trephine 
and  Key's  saw  for  the  removal  of  a  large  portion 
of  the  frontal  bone,  which  had  become  carious  from 
svphilis  involving  nearly  the  whole  forehead.  The 
extensive  suppuration  which  had  entered  the  frontal 
sinus,  and  even  passed  into  the  cavity  of  the  skull, 
rendered  this  operation  necessary,  in  the  opinion  of 
the  consultatiiin  ;  the  man  having  become  idiotic 
from  the  disturbance  of  the  cerebrum,  and  being 
a  burden  to  himself  and  family,  from  frequent 
epilepsj'. 

"  I  applied  the  crown  of  the  instrument  four  times, 
removing  all  the  diseased  portion  of  the  bone,  and 
only  once  entering  through  the  skull,  the  caries 
being  in  the  other  parts  confined  to  the  external 
table,  and  the  diploe  filled  with  a  fetid  pus  which 
had  not  sufficient  egress,  and  b}'  consequence  was 
involving  the  bone  still  more  extensivelj'  in  the 
specific  morbid  action.    A  large  number  of  sni.nller 
pieces  of  the  cranium  were  removed  with  llev's 
saw,  and  by  the  forceps.    A  very  considerable 
quantity  of  pus  was  found  upon  the  dura  mater,  at 
the  point  at  which  the  caries  had  entered  the  cavity, 
which  was  discharged  through  the  opening  made 
by  the  trephine,  and  the  cavity  of  the  head  washed 
out  with  warm  water.  Notwithstanding  the  specific 
character  of  the    disease,   the  almost  hopeless 
extent   to    which    it    had  progressed,  and  the 
extreme   emaciation    which    had  been  superin- 
duced by  neglect  and  mismanagement,  this  pa- 
tient entirely  recovered,  and  has  ever  since  the 
time    of  the   operation    (1822)   been  actively 
emplo3'ed   as   a   mechanic  ;   never  having  had 
epilepsy  since,  nor  any  intellectunl  deficiency, 
although  this  had  become  apparent  for  nioutlis 
before.    I  saw  him  when  last  in  Baltimore  ni 
perfect  health." 

The  render  may  find  on  account  of  the  operation 
of  trcpannini;  or  trepiiiniug  in  every  system  of  sur- 
gery; but  he  sl)Ou:d  particularly  consult  the  writuig-3 


of  S/iarp,  Le  Bran,  Dionh,  BertraniH,  Pull,  Sahalicr, 
Sriimuclicr,  Ilic/iter,  Vfusc,  Abcriulhij,  DesaiUt,  Cal- 
lixeii,  liichcraiid.  Sir  C.  Bell  ;  tlie  ildiii.  de  I'Acad. 
lie  CliinirKie;  Hir  n.  C.  Brodie,  on  Injuries  of  the 
){rnin,  in  Med.  Cliir.  Trans,  vol.  .\iv.  A,  A.  M.  L. 
^'L•lpc<lu,  l)e  ('Operation  ilu  Trypan,  &c.  8vo.  Paris, 
1831  ;  and  in  Nonv.  lili^in.  de  MM.  op6v.  t.  i. 
J.  F.  Malgaigne,  Maniiel  de  Mdd.  op6r.  p.  217. 
]2mo.  I'aris,  1S37.  Vh.  Cram/iion,  in  Dublin  Journ. 
of  Med.  and  Chemical  Science,  vol.  ii.;  8vo.  1832. 
Professiir  Dudleii,  in  Transylvania  Journ.  of  Medi- 
cine, No.  i.  Dr.  David  L.  Rogers,  in  N.  Y.  Med. 
and  I'hys.  Journ.  vol.  v.  p.  79.  R.  Liston,  on  Pract. 
Surgery,  p.  4-1.  8vo.  Loud.  1837. 

TRICHIASIS  (derived  from  S>p\^,  the  hair) 
denotes  a  faulty  inclination  of  the  e3'ehishe8 
inwards  against  the  globe  of  the  eye.  The  disease 
presents  itself  under  two  distinct  forms  :  the  first 
is  where  the  hairs  turn  inwards,  without  the  na- 
tural position  and  direction  of  the  tarsus  being  at 
all  changed;  the  second  consists  in  a  morbid  in- 
clination of  the  tarsus  inwards  {EiUropiuni),  and 
consequently  of  the  eyelash  towards  the  eyeball 
(  Trichiasis). 

The  first  form  of  tills  disease  is  uncommon. 
The  second  species  or  form  of  trichiasis,  or 
that  which  consists  in  a  folding  inwards  of  the 
tarsus  and  cilia  at  the  same  time,  is  the  case 
which  is  commonly  met  with  in  practice.  It  may 
be  either  complete,  affecting  the  whole  of  the  tar- 
sus; or  incomplete,  occupying  only  a  certain  portion 
of  the  edge  of  the  eyelid,  most  frequently  near  the 
external  angle  of  the  eye.  Sometimes  the  disease 
33  confined  to  one  eyt^lid  ;  at  other  times  it  affects 
both ;  and  occasionally  the  patient  is  afflicted  with 
it  in  both  eyes. 

Some  writers  admit  a  case,  which  they  call 
dislrichiasis,  and  which  they  suppose  to  be  pro- 
duced by  a  double  and  unusual  row  of  hairs.  It 
may  he  that  although  the  roots  of  the  cilia  appear 
to  be  disposed  in  one  line  only,  they  form  two, 
three,  and  in  the  upper  eyelid  even  four  rows  of 
hairs,  unequally  situated,  and,  as  it  were,  confused. 
AVhenever,  therefore,  in  consequence  of  disease,  a 
certain  number  of  hairs  are  separated  from  each 
other  in  a  contrary  direction  and  disorderly  man- 
ner, the  eyelash  will  appear  to  be  composed  of  a 
new  and  unusual  row  of  them,  while,  in  fact,  there 
is  no  change,  either  with  respect  to  their  number 
or  natural  implantation. 

It  is  not  an  easy  matter  to  determine  precisely, 
■what  are  the  causes  which  sometimes  make  a  few 
of  the  hairs  deviate  from  their  natural  direction, 
while  the  tarsus  continues  in  its  right  position. 
They  are  commonly  referred  to  cicatrices  in  c<m- 
sequence  of  previous  ulceration,  whereby  the  cilia 
fall  off,  and  those  which  are  growing  are  hindered 
from  taking  their  proper  direction.  There  must, 
however,  be  other  causes  sometimes  concerned;  for, 
in  the  case  seen  by  Scarpa,  two  or  three  hairs  were 
turned  inwards  against  the  eyeball,  although  there 
had  been  no  preccuiing  ulceration,  nor  cicatrices,  of 
any  part  of  the  tarsus.  Indeed,  Scarpa  is  inclined 
to  believe,  that  the  small  ulcers  and  scars,  which 
lire  sometimes  formed  upon  the  internal  margin  of 
the  tarsus,  are  mora  likely  to  cause  the  second 
form  of  the  disease,  or  the  inversion  of  the  edge 
of  the  eyelid,  and,  consequently  of  the  cilia,  to- 
wards the  globe  of  the  eye.  As  those  ulcers, 
when  neglected,  destroy  the  iutorna!  membrane  of 
the  evelids  near  the  tarsus,  it  necessarily  filliiws, 
that  in  proportion  as  they  heal  and  diminish,  they 
draw  along  wit!i  ih.'m  ai;d  turn  iuivards  the  tarsus 
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and  hairs  inserted  into  it.  And  since  they  do  not 
always  occupy  the  whole  extent  of  the  internal 
margin  of  the  eyelid,  but  are  sometimes  confined 
to  a  few  lines  in  the  middle,  or  extremity,  near 
the  external  angle  of  the  eyelid,  so,  after  the  cica- 
trices are  formed,  the  whole  of  the.  liairs  are  not 
invariably  turned  inwards,  but  only  a  certain 
number  of  them,  which  correspond  to  the  extent 
of  the  ulcers  previously  situated  along  the  internal 
edge  of  the  tarsus.  Indeed,  in  every  case  of 
imperfect  trichiasis  from  a  cicatrix  of  the  inner 
margin  of  the  ej'elid,  the  tarsus  and  cilia  are 
everywhere  in  their  natural  situation,  except 
opposite  the  part  -vhere  the  ulcers  formerly 
existed.  Also,  if  the  eyelid  be  everted,  its  in- 
ternal  membrane,  near  that  part  of  the  margin 
corresponding  to  the  seat  of  the  trichiasis,  will  be 
found  pale,  rigid,  and  hardened,  the  inversion  of 
the  cartilaginous  border  and  of  the  cilia  being 
plainly  the  effect  of  the  contraction  of  the  cica- 
trised point. 

Granular  ophtlialmies  of  long  continuance  some- 
times bring  on  the  complaint,  in  consequence  of 
the  skin  of  the  eyelids  being  kept  for  a  long  time 
in  a  state  of  distension  and  ojdema,  terminating  in 
a  considerable  relaxation  of  it.  The  cartilaginous 
margin  of  the  eyelid  then  loses  the  proper  support 
of  the  integuments,  inclines  towards  the  eyeball, 
and  afterwards  turns  inwards,  drawing  the  eye- 
lashes along  with  it  in  the  same  improper  direction. 
Long-continued  puriform  discharges  from  the 
glands  of  the  eyelashes  likewise  spoil  the  shape 
and  consistence  of  the  cartilage  of  the  eyelid,  and 
therefore  not  unfrequently  occasion  trichiasis. 

The  annoyance,  which  must  necessarily  result 
from  the  hairs  perpetually  pressing  upon  the 
cornea  and  white  of  the  eye  may  be  easily 
imagined.  _  The  evil  is  rendered  still  greater 
by  the  hairs,  which  are  turned  inwards,  becom- 
ing much  longer  and  thicker  than  those  which 
retam  their  natural  direction.  And  although 
the  trichiasis  be  confined  to  one  eve,  both  theeyea 
usually  suffer  from  the  effects  "of  the  disease. 
Indeed,  generally,  the  eye  on  the  sound  side 
cannot  be  moved  without  occasioning  pain  in 
that  which  is  exposed  to  the  irritation  and  friction 
of  the  inflected  hairs.  In  almost  all  cases,  both 
the  eyes  are  very  irritable,  and  incapable  of 
bearing  the  light.  As,  in  cases  of  incomplete 
trichiasis,  the  patient  retains  some  little  power 
(if  opening  the  eyelids  for  the  purpose  of  seeing 
and  that  most  frequently  towards  the  internal 
angle  of  the  eyc,  the  head  and  neck  are  often  in- 
clined in  an  awkward  manner,  so  that  in  children 
a  distortion  of  the  neck  and  shoulders  is  at  last 
produced,  which  cammt  be  rectilied  without  diffi- 
culty even  after  the  trichiasis  has  been  cured.  Un- 
fortunately, also,  children  are  impatient  of  the 
uneasiness  arising  from  the  inflected  hairs,  and 
therefore  are  continually  rubbing  the  eyelids 
whereby  all  the  ill  effects  of  the  complaint  ail 
much  increased. 

Trail  incut. —['V\\G  eyelashes,  if  displaced,shouhl 
be  drawn  out  gently  with  a  cilia  forceps  without 
breaking  them  off.  Atrophv  of  the  hair-papilLa 
inay  thus  be  produced  by  drawing  them  out  ut 
first  every  third  day,  then  ev<'ry  week,  and  so' on 
lor  months.  Some  recommend  the  removal  of  the 
hair-papilla  by  operation. 

The  growth  of  fresh  eyelashes  may  be  prevented 
for  months  by  applying  some  sulph-hvilrate  of  ca'- 
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ciura  to  tlie  portion  of  the  margin  of  the  eyelid 
which  surrounds  the  orifices  for  the  ej-ehishes.  The 
calcium,  after  five  minutes,  is  washed  awaj'  with 
a  sponge,  and  the  ej'elashes  left  to  themselves. 
During  the  application,  a  spatula  is  placed  between 
the  lid  and  the  ej-eball  to  protect  the  latter.  The 
growth  of  eyelashes  has  been  prevented  b)'  destroy- 
ing their  papillas  with  pure  liquor-potassae.  A 
needle,  moistened  with  it,  is  thrust  alons;  the  eye- 
lashes in  the  direction  of  and  a  little  beyond  the 
papilla.  Slight  inflammation  follows.  The  eye- 
lashes,  after  a  few  days,  are  drawn  out  with  the 
forceps.] 

The  cure  of  the  second  species  of  trichiasis, 
or  that  which  is  commonly  met  with  in  practice, 
is  accomplished  by  artificially  everting  the  eye- 
lid, and  fixing  it  permanently  in  its  natural  po- 
sition, together  with  the  eyelashes  which  irritate 
the  globe  of  tlie  eye.  This  indication  is  perfectly 
fulfilled  by  the  excision  of  a  piece  of  skin  close  to 
the  edge  of  the  eyelid,  of  such  a  breadth  and  ex- 
tent that,  when  the  cicatrix  is  formed,  the  tarsus 
and  margin  of  the  eyelid  may  be  turned  outwards 
and  sufficiently  separated  from  the  eyeball,  the  ci- 
catrix of  the  integuments  afihrding  a  point  of  sup- 
port fully  adequate  to  keep  the  parts  in  their 
natural  position  and  direction. 
■  The  following  is  the  mode  of  proceeding. 
The  patient  being  seated  in  a  chair,  if  an  adult, 
or,  if  a  child,  laid  upon  a  table,  with  the 
head  raised,  and  firmly  held  by  an  assistant, 
who  must  stand  behind  the  patient,  the  sur- 
geon is  to  push  outward,  with  the  end  of  a 
probe,  the  hairs  which  irritate  the  eye.  Then, 
with  a  pair  of  dissecting  forceps,  or  the  ends  of 
his  forefinger  and  thumb,  he  should  lift  up  a 
fold  of  the  skin  of  the  eyelid,  taking  great  care 
that  the  piece  which  is  taken  hold  of  corresponds 
exactly  to  the  middle  of  the  whole  extent  of  tlie 
trichiasis  ;  for,  sometimes  the  whole,  sometimes 
half,  and  in  other  instances  only  a  third  of  the 
extent  of  the  tarsus  is  inverted.  The  surgeon, 
with  his  left  hand,  must  raise  the  fold  of  the 
skill,  more  or  less,  according  as  the  relaxation  of 
the  integuments,  and  the  inversion  of  the  tarsus, 
are  more  or  less  considerable.  The  reason  of  this 
is  evident,  viz.  the  greater  the  quantity  of  skiu 
is,  which  is  raised,  the  greater  is  the  quautity 
which  will  be  cut  awaj'.  Supposing  the  patient 
to  be  an  adult,  as  soon  as  the  fold  of  skin  has 
been  raised  in  a  certain  degree,  the  surgeon  must 
request  him  to  open  his  eye  ;  and  if,  in  this  act, 
the  tarsus  and  eyelashes  resume  their  natural 
place  and  direction,  the  portion  of  skin  already 
raised  will  be  sufiicient  for  the  purpose.  When 
the  integuments  are  elevated,  by  means  of  a  pair 
of  dissecting  forceps,  and  care  is  taken  to  lay 
hold  of  the  skin  precisely  at  the  middle  point  of 
the  whole  extent  of  the  trichiasis,  it  necessarily 
follows,  that  the  consequent  section  of  the  skin 
will  form  an  oval,  and  that  the  greatest  width  of 
tlie  wound  will  correspond  exactly,  or  nearly  so, 
to  the  middle  of  the  eyelid,  and  its  narrowest  parts 
to  the  angles,  or  commissures  of  the  same. 
^This  contributes  very  materially  to  make  the 
cicatrix  correspond  to  the  natural  fold  of  the  eye- 
lid, aiid  hinder  the  origin  of  a  disease  of  an  opposite 
nature  to  the  one  about  to  be  remedied,  toward  the 
angles  of  the  eye,  viz.  a  turning  out  of  the  com- 
missures of  the  eyelids.    Sec  I'Ictkopium. 

J3esidcs_  this  caution,  relative  to  the  situation 
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and  figure  of  the  fold  of  the  integuments  to  be 
cut  off,  the  surgeon  must  be  careful  tliat  the  divi- 
sion of  the  skin  be  made  very  near  the  inverted 
tarsus.  Were  this  circumstance  neglected,  the 
operator  might  have  the  mortification  of  findiiiL', 
alter  the  wound  has  been  healed,  that  alihough 
the  eyelid  is  shortened  on  the  wliole,  from  the 
eyebrow  to  the  place  of  the  recision,  yet  it  is  not 
equally  so  at  the  space  which  is  between  the  edge 
of  the  eyelid  and  the  cicatrix  of  the  skin.  Hence 
the  tarsus  would  not  be  turned  outward  sufficiently 
to  keep  the  eyelashes  from  rubbing  against  the 
eye. 

The  surgeon  holding  up  the  fold  of  skin  by 
means  of  the  forceps,  in  his  left  hand,  is,  with  a 
pair  of  probe-pointed  sharp-curved  scissors,  to  cut 
off  the  whole  of  the  duplicatiire,  being  first  sure 
that  one  of  the  blades  of  the  instrument  is  applied 
close  to  the  edge  of  the  eyelid.  If  the  two  eyelids 
should  be  affected,  the  same  operation  must  imme- 
diately be  done  upon  both  of  them,  with  such 
cautions  and  in  such  proportion,  as  the  extent  of 
the  disease,  and  th.e  degree  of  inversion  of  each 
ej'elid,  may  require. 

No  suture  to  unite  the  wound  is  required, 
it  is  sufficient  to  keep  the  eyebrow  as  much 
downward  as  possible,  if  the  operation  had  been 
done  on  the  upper  eyelid,  or,  if  on  the  lower, 
to  support  it  against  the  inferior  arch  of  the  orbit, 
by  pressing  it  from  below  upwards,  so  as  to  keep 
the  edges  of  the  wound  from  becoming  separated. 
Then  the  lips  of  the  wound  are  to  be  brought 
exactly  together,  by  means  of  strips  of  adhesive 
plaster,  extending  from  the  superior  arch  of 
the  orbit  to  the  zygoma  ;  and  the  maintenance  of 
this  state  of  the  wound  will  be  still  more  securely 
effected  by  placing  two  compresses,  one  on  the 
eyebrow  and  another  on  the  zygoma,  together 
with  a  bandage. 

On  taking  off  the  first  dressings,  the  third  day 
after  the  operation,  the  surgeon  will  find,  says 
Scarpa,  that  the  patient  can  open  his  eye  with 
ease,  and  that  the  inverted  tarsus  and  eyelashes 
have  resumed  their  natural  position  and  direction. 
In  the  partial,  or  incomplete  trichiasis,  or  that 
which  only  occupies  a  half,  or  a  third,  of  the  whole 
length  of  the  tarsus,  and  in  subjects  who  have  had 
the  skin  of  the  eyelids  very  loose,  Scarpa  has 
often  found  the  wound  perfectly  united  on  remov- 
ing the  first  dressing. 

When,  however,  only  a  part  of  the  incision  has 
healed,  while  the  rest  seems  disposed  to  heal  by 
suppuration  and  granulation,  the  surgeon  is  to 
cover  the  wound  with  a  small  piece  of  lint,  spread 
with  the  unguentimi  cerussa;  ;  and  if  tlie  soro 
shoidd  become  flabb)',  it  must  be  occasionally 
touched  with  the  argcntura  nitratum  until  the  cure 
is  finished. 

With  regard  to  the  first  form  of  this  disease,  or 
that  in  which  the  eyelashes  project  against  the 
I'yeball,  without  the  natural  position  of  the  tarsus 
being  at  all  altered  (a  case  which  is  fortunately 
rare),  the  accomplishment  of  a  cure  is  difficult, 
since  neitlier  the  pulling  out  of  the  hairs,  nur  burn- 
ing the  situation  of  their  roots,  are  means  at  all  to 
be  depended  upon  for  producing  a  complete  euro 
of  the  disorder;  and  turning  the  tarsus  out  of  its 
natural  position  would  make  the  patient  liable  to 
ail  irremediable  dropping  of  the  tears  over  t  ie 
cheek,  attended  with 'a  chronic  thickening  of  ine 
lining  of  the  eyelid.    It  has  only  been  in  youngi'l^' 
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individimls  that  Deer  Las  ever  seen  the  repeated 
and  careful  exlruction  of  the  cilia  effect  a  radical 
cure.  (See  Lehrc  von  den  Aiiyciiki;  b.  ii.  p.  1'2\.) 
Ill  the  iuskance  of  this  form  of  the  disease,  which 
Scarpa  met  with,  only  tivo  or  three  of  the  eye- 
lashes inclined  against  the  eyeball,  lie  found,  on 
turning  the  eyelid  a  little  out,  opposite  to  the  situa 
tion  of  the  i'aulty  hairs,  that  he  could  not,  indeed, 
completely  put  them  in  their  natural  position;  but 
he  saw  that  he  could  thus  remove  them  so  far  from 
the  cornea,  that  they  would  not  rub  against  it, 
without  altering  the  position  of  the  eyelids  so  much 
as  to  occasion  a  perpetual  discharge  of  the  tears 
over  the  cheek.  And  as,  in  the  patient  alluded 
to,  the  skin  about  the  eyelid  was  very  tense,  Scarpa 
made  an  incision  with  the  back  of  the  lancet,  near 
the  tarsus,  three  lines  long,  and  took  asvaya  small 
piece  of  skin  of  the  same  length,  but  very  little 
more  than  one  line  broad.  When  the  cut  heaJed, 
the  operation  was  found  to  answer  as  well  as  the 
nature  of  the  case  would  allow,  though  the  cure 
was  not  complete. 

According  to  Mr.  Guthrie,  when  chronic  inflam- 
mation prevails,  and  there  is  a  commcQcing  but 
incomplete  general  inversion  of  the  cilia,  the  cure 
of  the  inflammation  will  restore  the  conjunctiva  to 
its  natural  state,  and  the  cilia  to  their  original 
direction,  without  any  especial  means  being  em- 
ployed for  the  cure  of  the  beginning  inversion; 
but,  when  these  changes  proceed  too  slowly,  the 
nitric  acid  should  be  applied,  and  will  always 
be  found  effectual.  Indeed,  in  cases  where  the 
incurvation  of  the  cartilage  is  slight,  and  the 
contraction  of  the  angles  moderate,  Mr.  Guthrie 
finds  that  such  treatment  will  render  another 
operation  unnecessary.  It  should  be  ap-plied  as 
follows:  1st.  A  small  quantity  of  concentrated 
nitric  acid  is  to  be  applied,  by  meajis  of  a  piece 
of  smooth  solid  wood,  to  the  centre  of  the 
affected  part  of  the  lid,  and  rubbed  along  on 
an  oval  space,  a  little  exceeding  in  length  the  part 
on  which  the  inverted  hairs  are  situated,  and  from 
three  to  four  or  six  lines  in  width,  according  to  the 
inveteracy  of  the  disease.  The  part  ought  to  be 
wiped  dry,  after  the  acid  has  been  applied  about 
ten  seconds,  in  order  to  prevent  any  of  it  from 
getting  into  the  eye.  2nd.  The  application  of  the 
acid  is  now  to  be  repeated,  care  being  taken  that 
it  approach  the  edge  of  the  eyelid,  and  touch  the 
parts  immediately  over  the  inverted  eyelashes;  and 
it  is  to  be  continued,  or  repeated  a  third,  or  a  fourth 
time,  until  the  contraction  of  the  parts  draws  the 
hair  from  within  outwards,  or  to  their  natural  situ- 
ation; then  the  operation  is  completed,  and  the 
part  ought  to  bo  again  perfectly  dried. 

[If  tlie  turned-in  eyehishes  are  scattered  over  the 
entire  margin  of  the  lid,  and  if  for  this  or  other 
reasons  we  determine  upon  their  entire  removal  ; 
we  must  take  great  care  to  spare  the  mairgin  of  the 
tarsus  so  as  to  preserve  its  width  as  much  as  pos- 
sible and  to  keep  its  inner  edge  intact,  otherwise 
obliieration  and  atrophy  of  the  Meibomian  glands, 
or  thickening  and  distortion  of  the  tarsus  with  ac- 
cumulation of  the  secretions  of  these  glands,  be- 
neath the  skin  along  the  margin  of  the  lid,  or 
cversion  of  the  conjunctiva  with  irritating  cicatrices 
or  epiphora,  if  the  lower  lid  was  operated  upon, 
may  follow  the  operation. 

77ie  Operalimi. — In  this  and  other  operations  on 
the  eyelids,  to  avoid  troublesome  bleeding  a  com- 
pressorium  forceps  is  applied.    It  should  not  be 
voi„  11. 


tightened  more  than  will  suffice  to  stop  bleeding, 
otherwise  much  inflammation  or  even  sloughing  of 
the  lid  may  follow.  This  forceps  being  applied, 
the  margin  of  the  lid  is  split  with  a  cataract- 
knife,  so  as  to  separate  the  skin,  orbicmlaris 
muscle  and  eyelashes,  their  hair-follicles  included, 
from  the  tarsus  ;  tiiking  care  not  to  wound  the 
lachrymal  canaliculi,  nor  to  leave  behind  any  eye- 
lashes or  their  roots,  which  latter  appear  as  little 
black  dots  on  the  surface  of  the  tarsus.  The  sepa- 
ration is  carried  to  about  a  quarter  of  an  inch  from 
the  margin  of  the  lid,  so  as  to  remove  all  hair- 
bulbs.  An  incision,  a  quarter  of  an  inch  from  the 
margin  of  the  lid,  and  parallel  to  the  first  one,  is 
then  carried  through  the  skin'  &c.  down  upon  the 
tarsus,  and  the  parts  including  the  hair-bulbs  and 
eyelashes  removed.    No  suture  need  be  applied. 

The  profuse  bleeding  is  arrested  by  means  of 
wet  lint  tied  over  the  closed  lids.  The  lint  should 
be  changed  three  times  daily.  The  patient  may 
go  about.  The  wound  will  have  united  after  two  or 
three  days. 

Eyelashes  that  may  have  been  left  behind,  must, 
if  irritating  the  eye,  be  extracted  with  the  forceps.] 
Some  new  methods  of  performing  the  operation 
for  the  cure  of  trichiasis  have  been  proposed  by 
Mr.  Crampton,  Mr.  Saunders,  Dr.  .Jaeger,  Schre- 
ger,  and  Mr.  Guthrie.  With  respect  to  that 
of  Mr.  Saunders,  however,  its  novelty  is  denied 
by  Graefe,  who  states  that  the  practice  is  as  old  as 
the  time  of  JEtius. 

The  follo^wing  is  the  account  which  Mr.  Cramp- 
ton  gives  of  his  plan,  which  he  tried  in  one  in- 
stance with  complete  success.  "Let  the  eyelid 
be  well  turned  outwards  by  an  assistant  ;  let  the 
operator  then,  with  a  lancet,  divide  the  broad 
margin  of  the  tarsus  completely  through,  by  two 
perpendicular  incisions,  one  on  each  side  of  the 
inverted  hair,  or  hairs  ;  let  him  then,  by  a  trans- 
verse section  of  the  conjunctiva  of  the  eyelid,  unite 
the  extremities  of  the  perpendicular  incisions. 
The  portion  of  cartilage,  contained  within  the  in- 
cisions, can  then,  if  inverted,  with  ease  be  restored 
to  its  original  situation,  and  retained  there  by 
small  strips  of  adhesive  plaster,  or  perhaps,  what 
is  better,  by  a  suspensorium  palpebrfe,  adapted  to 
the  length  of  the  portion  of  the  tarsus  which  it  is 
intended  to  sustain,  should  one  or  two  hairs  be 
displaced  without  inversion  of  the  tarsus."  {Essay 
on  ilie  Entropeon,  p.  ho.) 

Mr.  Travers  informs  us,  that,  in  cases  of  a  cir- 
cumscribed inversion,  "  produced  by  cicatrix  from 
burn  or  wound,"  he  has  found  Mr.  Crampton'a 
method  an  effectual  remedy.  It  is  added,  that 
the  complete  division  of  the  conjunctiva  and  tarsal 
cartilage,  including  the  inverted  portion,  and  pa- 
rallel to  its  border,  with  the  aid  of  sticking-plaster 
sometimes  proved  sufHcient.  Mr.  Travers  also 
sees  no  objection  to  tlie  entire  removal  of  that 
portion  of  the  tarsal  edge  which  is  incorrigibly  in- 
verted from  such  a  cause,  especially  when  com- 
bined with  a  preternatural  growth  of  cilia  from 
the  Meibomian  border  of  the  tarsus.  {Synopsis, 
&.C.  p.  .356.)  In  one  inveterate  case,  wiiich  was 
not  effectually  relieved  by  the  frequent  extraction 
of  the  cilia,  cauterising  the  edge  of  the  tarsus,  the 
excision  of  a  slit  of  skin,  and  smearing  the  eyelid 
with  concentrated  sulphuric  acid,  as  proposed  by 
Helling  {Iliifeland's  Journ.  St.  4,  p.  115),  Schre- 
ger,  with  a  pair  of  curved  scissors,  cut  out  a  trian- 
gular piece  of  Iho  cartilage  of  the  eyelid  nt  the 
3  E 
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place  where  tlie  cilia  were  most  troublesome.  The 
great  benefit  derived  from  the  operation  tlien  led 
the  same  practitioner  to  suggest  the  removal  of  the 
whole  of  the  inverted  edge  of  the  tarsus,  towards 
the  inner  canthus,  wliere  some  irritation  was  yet 
maintained.  The  plan,  thougli  followed  by  severe 
pain,  appears  to  have  succeeded.  {Chir.  Versucle, 
b.  ii.  p.  253.)  .  . 

Mr.  Saunders  entertained  a  favourable  opinion 
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external  angle,  and  a  perpendicular  incision  made, 
from  a  quarter  to  half  an  inch  in  extent,  or  of 
sufiicient  length  to  render  the  eyelid  quite  free. 
Another  incision  is  then  to  be  made,  ina  similar 
way,  at  the  inner  angle,  without  including  the 
punctnm  lachrymale.  "  The  length  to  which  the 
perpendicular  incisions  at  both  angles  ought  to 
extend  must  now  be  decided  upon  by  the  appear- 
ance of  the  part:  they  must  be  continued,  ifneces- 


of  Mr.  Cranipton's  operation  for  the  cure  of  the  Uary,  by  repeated  touches  with  the  scissors,  until 
disease  in  its  early  stagey  but  he  contended,  that  that  part  of  the  eyelid  containing  the  tarsal  carti- 
such  a  vicious  bending  of  the  tarsus  inward  v/as   lage,  is  perfectly  free,  and  is  evidently  not  acted 


often  the  consequence  of  repeated  oplithalmy,  at 
tended  with  ulceration  of  the  conjunctiva  and  inside 
of  the  eyelid,  so  that  every  endeavour  to  rectify 
the  wrong  position  of  the  tarsus,  and  restore  its 
original  direction,  would  be  fruitless.  Plence,  he 
believed  that  its  excision  was  decidedly  indicated-; 
an  operation  which  is  said  to  be  followed  by  no 
pain  or  uneasiness,  and  which  is  sure  in  its  eftect. 
No  particular  shortening  of  the  eyelid  ensues;  the 
deformity  is  materially  lessened;  and,  unless  the 
cornea  be  already  too  opaque,  perfect  vision  is  re- 
established. Mj-.  Saunders  directs  a  piece  of  thin 
horn,  or  a  plate  of  silver,  having  a  curvature  corre 


upon  by  the  fibres  of  the  orbicularis  muscle."  The 
part  included  in  the  incisions  is  now  to  be  com- 
pletely everted,  and  retained  by  the  forefinger  of 
the  operator's  left  hand  against  the  patient's  brow; 
when,  if  any  lateral  attachment  be  observed,  con- 
fining the  lid,  it  is  to  be  divided.  "  On  letting  tlie 
eyelid  fall  on  the  eye,  the  edge  of  the  tarsus  and 
the  hairs  will  frequently  appear  in  the  natural 
situation,  in  consequence  of  the  relaxation  of  the 
aniiles  which  bound  them  down;  but,  if  the  tarsal 
cartilage  has  become  altered  in  its  curvature,  this 
will  be  immediately  perceived;  it  will  turn  inwards 
at  its  ciliary  edge,  and  be  completely  bent  at  its 


sponding  to  that  of  the  eyelid,  to  be  introduced   extremities,  more  especially  at  the  inner  one; 


imder  this  part,  with  its  concavity  towards  the 
eyeball.  On  this  instrument  the  eyelid  is  to  be 
stretched.  An  incision  is  to  be  made  through  the 
integuments  and  orbicularis  palpebrarum,  dawn  to 
the  tarsus,  immediately  behind  the  roots  of  the 
cilia.    The  cut  should  extend  from  the  punctum 


where  it  is  more  powerfully  acted  upon  by  the 
orbicularis  muscle.  On  desiring  the  patient  to 
raise  the  lid,  he  readily  attempts  it,  but  the  action 
of  the  levator,  in  such  cases  of  vicious  curvature, 
causes  the  cartilage  to  resume  its  situation;  and, 
on  examination,  the  curve  will  be  observed  to  be 


lachrymale  to  the  external  angle.    The  exterior  so  permanently  vicious,  for  about  an  eighth  of  an 


surface  of  the  tarsus  is  then  to  be  dissected,  until 
the  orbital  margin  is  exposed,  when  the  conjunctiva 
is  to  be  cut  through  directly  by  the  side  of  the 
tarsus,  which  must  now  be  disengaged  at  each  ex- 
tremity. The  punctum  lachrymale  must  be  left 
uninjured.  The  operation  is  described  as  being 
simple,  and  if  any  embarrassment  arises,  it  is  from 
the  hajmorrliage  of  the  ciliary  artery,  the  blood 
sometimes  obscuring  the  punctum  lachrymale,  just 
■when  the  operator  is  about  to  divide  the  tarsus  by 
the  side  of  it.  No  dressings  are  .required,  it  being 
merely  necessary  to  keep  the  «ye  .covered  for  a  few 
days.  The  skin  will  continue  to  be  elevated,  just 
as  the  perfect  eyelid  was;  and,  .though  less  com- 
pletel)^  yet  enough  to  leave  the  pupil  clear,  when 
the  eye  is  moderately  directed  upward.  In  all  the 
cases  in  which  Mr.  Saunders  operated,  a  fungus 
grew  from  the  wound.  He  recommends  the  ex- 
crescence to  be  destroyed  with  caustic,  or  the 
knife. 

Respecting  this  operation,  I  shall  merely  ob 
serve  that  it  is  more  severe  than  that  advised  by 
Scarpa,  and  even  than  the  method  of  Schreger 
and  must  leave  greater  disfigurement.  Unless, 
therefore,  the  latter  methods  prove  ineifectual,  I 
should  consider  the  practice  unjustifiable.  Mr 
Guthrie  has  seen  three  persons  on  whom  tins 
operation  had  been  perfi)rmed,  and  on  two  of  them 
by  Mr.  Saunders  himself:  in  all,  the  deformity 
was  considerable,  and  the  relief  only  partial. 
{.Operative  Surgery  of  ilia  Eye,  p.  25.)  Nor_  is 
Schreger's  method  allowable,  except  in  cases  which 
resist  the  milder  plan  sanctioned  by  Beer  and 
Scarpa. 

Mr.  Guthrie  recommends  the  following  opera- 
tion, as  adequate  to  the  cure  of  the  worst  cases. 
A  smiiU  narrow  knife,  or  one  blade  of  a  blunt- 
pointed  scissors,  is  to  be  introduced  close  to  the 


inch  at  each  extremity,  and  especially  at  the  inner, 
that  it  cannot  be  induced  to  resume  its  actual 
situation.    When  this  is  the  case,  the  cartilage  is 
to  be  divided  exactly  at  the  place  where  it  is  bent 
in  its  length,  and  in  a  direction  at  a  right  angle 
with  the  perpendicular  incision  :  the  portion  thus 
slit  is  only  connected  with  the  common  integu- 
ments of  the  eyelid;  and  although  this  incision 
scarcely  exceeds  one,  and  never  two-eighths  of  an 
inch  at  both  extremities,  and  in  general  is  only 
necessary  at  the  inner,  it  enables  the  surgeon  to 
remove  the  altered  curvature  of  the  part."  The 
next  proceeding  in  Mr.  Guthrie's  operation  con- 
sists in  cutting  away  a  fold  of  skin  from  the  part 
of  the  eyelid  between  the  incisions.    Three  or  four 
ligatures  are  then  to  be  introduced,  and  the 
divided  parts,  from  which  the  fold  lias  been  re- 
moved, are  to  be  brought  together  by  the  ligatures, 
each  of  which  is  to  be  twisted  and  fastened  to  the 
forehead  with  several  short  strips  of  sticking-plas- 
ter.   The  fold  of  skin  should  be  raised  regularly 
with  the  fingers,  and  as  near  as  possible  to  the 
margin  of  the  eyelid.    It  may  then  be  taken  hold 
of  with  Beer's  forceps,  the  grasping  pieces  of  which 
are  transverse,  slightly  curved,  and  shut  with  a 
spring.    The  skin,  thus  taken  hold  of,  which  need 
not  be  large,  may  now  be  cut  away  with  a  large 
pair  of  curved  or  straight  scissors.    The  ligatures 
are  first  inserted  at  each  angle,  and  when  the 
vicious  curvature  is  considerable,  Mr.  Guthrie  not 
only  passes  them  through  the  skin,  but  takes  care 
to  make  the  biiernal  one  include,  at  its  lower  part, 
the  outer  edge  of  the  margin  of  the  eyelid.  Ine 
ligatures,  thus  placed,  are  to  be  equally  drawn  up 
on  the  forehead,  until  the  eyelid  is  c-mplMy 
everted,  when  they  are  to  be  fastened  in  the  m.;ui- 
ner  above  specified.    In  order  to  prevent  union 
bv  the  first  intention,  and  make  the  granulating 


process  necessary,  the  edges  are  slightly  touched 
with  the  sulphate  of  copper.  The  eye  and  eyelids 
are  now  to  be  carefully  cleansed;  a  piece  of  lint, 
spread  with  the  ung.  cetacei,  is  to  be  placed  upon 
them;  a  small  compress  under  the  edge  of  the 
orbit;  and  a  retaining  bandage  over  the  whole. 
The  next  morning,  the  bandage  and  lint  are  to  be 
removed,  the  eye  fomented  and  cleansed,  and  the 
dressings  replaced.  On  the  second  day,  great 
care  must  be  taken  that  the  ligatures  keep  the  lid 
sufficiently  raised  ;  and,  if  any  union  has  taken 
place  by  adhesion  at  the  angles  of  the  incisions,  it 
must  be  broken  through  with  the  probe.  On  the 
third  day,  the  plasters  on  the  forehead  should 
generally  be  changed.  The  ligatures  themselves 
must  be  supported  by  strips  of  plaster,  placed  ver- 
ticiilly  between  them  ;  and  the  edges  of  the  in- 
cisions should  be  touched  again  with  the  sulphate 
of  copper,  or  separated  with  a  probe.  In  a  few 
days  more,  the  ligatures  cut  their  way  out;  and 
by  the  time  the  parts  are  healed,  the  eyelid  will 
have  resumed  its  natural  situation.  (Operative 
Surgery  of  ihe  Eye,  p.  31,  &c.)  Operations  on 
the  same  principle  are  also  recommended  by  Mr. 
Guthrie  for  the  lower  eyelid. 

When  a  surgeon  chooses  to  try  the  foregoing 
operation,  he  ought  to  be  certain  that  the  cartilnge 
of  the  tarsus  is  so  altered  in  its  shape,  as  not  to 
afford  much  chance  of  effectual  relief  from  milder 
plans. 

Inversion  of  the  lower  eyelid  is  much  less  com- 
mon than  that  of  the  upper  one.  An  inversion 
of  the  inferior  palpebra  is  sometimes  produced 
by  inflammation  and  sr/elling  of  that  part  of 
the  conjunctiva  which  connects  the  eyelid  with 
the  ej-ebail.  In  cases  of  ophthalm)^,  this  mem- 
brane often  forms  between  the  latter  parts  a  dis- 
tinct fold,  which  is  situated  just  on  the  inside  of 
the  orbital  edge  of  the  tarsus,  and  pushes  it 
outward;  while  the  contraction  of  the  orbicular 
muscle  turns  the  ciliary  edge  inwards,  and  inclines 
it  between  the  swelling  of  the  conjunctiva  and  the 
eye.  In  this  particular  case,  Mr.  Saunders  assures 
us,  that  replacing  the  eyelid  in  the  early  stage  of 
the  disease,  and  maintaining  it  so,  until  the  oph- 
thalmy  has  been  lessened  by  proper  means,  will 
be  found  effectual.  But  when  the  conjunctiva  is 
much  thickened  and  indurated,  Mr.  Saunders 
recommends  cutting  such  diseased  part  of  it  away, 
and  the  application  of  compresses  to  keep  the 
orbital  margin  of  the  tarsus  inward.  (See  also 
Travers's  Si/nopsis,  p.  234  and  3.55.) 

Albinus  has  recorded  a  species  of  trichiasis, 
which  originated  from  the  growth  and  inversion  of 
one  of  the  hairs  upon  the  carnncula  lachrymalis. 
The  plan  of  relief  consisted  in  plucking  out  the 
irritating  hair;  but  it  is  not  mentioned  whether  it 
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grew  again. 


C.  Dader. 


J.  Sculleliit,  Trichiasis  Admirnnda,  sive  Morbus 
Pilaris  Mirabilis,  l2mo.  Norib.  1658.  Scarpa  sulle 
principnli  Miilattie  (iejrii  Occhi.  H.  Cramplon,  Essay 
on  tlie  Entropeon.  Lond.  1805.  Salt mler»' g  Obs.  oi\ 
sevenil  practical  Points  relative  to  the  Disenses  of 
the  Eye,  ed.  3.  Ric/iler's  Anfangsgrundeder  vVund- 
orzneykunst,  B.  iii.  G.  J.  /Jeer,  Lehre  von  den 
Augenkraukheiten,  B.  ii.  pp.  1 1  i-i  17.  Hvo.Wien,  1817 
,Schrrger,  Cliirurgisclie  Versuclie,  B.  ii.  Neue  Me- 
tliodc  die  Trichiasis  zii  operiren,  p.  253.  8vo.  Niirn 
ber^,  1818.  Ji.  Travers,  Synopsis  of  the  Diseases  of 
the  Eye,  pp.  2,12-354,  Sec.  «vo.  l.ond.  1820.  Jaeijer 
Diss,  sistens  Dingiiosinet  Curnm  Kadicalem  Triciiia- 
sis,  Uistichiasis,  necnon  Entropii.  Vienna;,  This 
method  is  said  by  Mr.  Guthrie  to  be  similar  to  that 


■proposed  by  Saunders.  G.  J.  Guthrie,  Operative 
burRery  of  the  Eye,  8vo.  Lond.  1823!  Delpech, 
Clinique  de  Chirurgie,  1. 11.  4to.  1828;  and  the  Trfa- 
"^E^  V).  °^  t'le  Eye,  by  Lawrence,  Mackenzie, 
and  Bhddlcmore,  Desmarres,  Traits,  &c  18*7  n 
47.  Riberi,  Tratlato  di  Ulefarottalmin,  tera'pia  on'era- 
tiva,  1838.  Furnari,  Ann.  d'Ocul.  vol.  xi.  p.  209 
Mackenzie,  On  the  Diseases  of  the  Rye,  4th  edit' 
1854.  Consult  also  Voisin,  Himly.  Bd.  i.  217.  J. 
Vogel,  Wedel,  GrunriziiKe  der  pathol.  Histolo^jp! 
1854,  S.  467.  .<4)()i«?e4'd'Oculistique,  vol.  xxxiv.  p.  265. 
Pauii,  Ann.  d'Ocul.  vol.  i.  suppl.  p.  26.  //.  Rod- 
rifluez,  Ann.  d'Ocul.  vol.  xvi.  p.  25.  Lisfrank, 
L'lnstitut,  1836,  No.  158.  ,  Cunier,  Annales  d'Oculis- 
tique,  vol.  ii.  p.  163.  Wedel,  Grundzuge  der  pa- 
thol. Histulogie.  Vienna,  1854,  p.  469. 

TRISMUS,  (from  Tpifoi,  to  gnash  the  teeth.) 
The  locked  jaw.    See  Tetanus. 

TROCHAR,  or  TROCAR,  (from  the  French, 
trois-quart,  three-fourths,  from  its  point  being  al- 
ways formerly  of  a  triangular  form. )  An  instru- 
ment used  for  discharging  serous  fluids  from  dif- 
ferent cavities  in  the  body,  particularly  those  of  the 
peritoneum  and  tunica  vaginalis,  in  cases  of  as- 
cites and  hydrocele.  Trocars  are  also  employed 
for  tapping  the  bladder,  dropsical  ovaries,  &c.,  and 
sometimes  large  chronic  abscesses.  One,  for  bron- 
chotomy,  was  invented  by  the  late  Mr.  Wood. 
(See  Tracheotomy.) 

A  trocar  consists  of  a  perforator,  or  stilet,  and 
of  a  canula,  which  is  so  adapted  to  the  first  piece 
of  the  instrument,  that,  when  the  puncture  is  made 
they  both  enter  the  part  together,  with  perfect 
ease,  after  which,  the  stilet  being  withdrawn,  the 
canula  remains  in  the  wound,  and  gives  a  ready 
passage  for  the  fluid  outward. 

Such  are  the  uses  of  a  trocar,  and  the  principles 
on  which  it  should  be  constructed.  It  would  be 
unnecessary  in  this  work  to  detail  every  little  par- 
ticularity in  the  instrument ;  I  shall  merely  ob- 
serve, that  the  triangular-pointed,  and  especiallv 
the  round  pointed,  trocars  seem  to  retain  the  greatest 
share  of  approbation;  for,  although  those  of  a  flat, 
lancet-pomted  shape  enter  parts  with  more  ease 
their  canulie  are  not  large  enough  for  the  ready 
escape  of  fluids  which  are  at  all  thick,  gelatinous 
or  blended  with  hydatids  and  flaky  substances. 

The  trocar  for  puncturing  the  bladder  from  the 
rectum  should  be  longer  than  a  common  trocar 
and  ot  a  curved  form.  ' 

Surgeons  ought  always  to  have,  at  least,  three 
trocars;  one  of  full  size,  another  of  middling  width 
and  a  third  of  small  dimensions.  In  hydrocele' 
the  latter  is  often  preferable.  [Since  Mr.  Cooper's 
time,  trocars  of  smaller  size  have  been  in  coiumon 
use,  diminishing  from  the  size  of  the  ordinary 
hydrocele  trocar  to  that  of  an  exploring  needle 
These  are  fitted  to  an  ivory  handle  and  case  con- 
taining the  canula.  The  smallest  are  used  for 
tapping  in  hydrocephalus,  and  have  superseded 
the  grooved  needle  for  exploring  doubtful  cases  of 
tumor,  and  of  collections  of  fluid  of  various  charac- 
ters. Minute  portions  of  malignant  growths  may 
be  obtained  for  microscopic  examination  by  thrust- 
ing the  canula  further  into  the  tumor  after  the 
stilet  has  been  removed.  In  this  wav  diagnosis 
may  be  materially  aided.  Trocars  are  also  affixed 
to  glass  syringes,  with  double  valvular  action. 
These  are  of  great  service  in  drawing  off  fluids 
where  it  is  considered  of  great  importance  not  to 
permit  atmospheric  air  to  enter  the  cavity  contain- 
ing them,  as  in  tapping  the  chest  for  empyema  or 
in  opening  a  large  Psoas  abscess.  Very  large  tro 
cars,  half-nn-inch  in  diameter,  have  been  latolv 
3  E  2 
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introduced  by  Mr,  Spencer  Wells  and  others,  to 
draw  off  the  fluid  rapidly  during  the  operation  of 
ovariotomy.  (See  Ovariotojiy.)  India-rubber 
tubing  is  adjusted  to  the  canula  for  the  purpose 
of  conveying  the  fluid  into  a  convenient  receptacle, 
and  a  contrivance  is  connected  to  the  proximal  end 
of  the  large  canula,  by  means  of  whicli  the  cyst 
is  held  securely  to  it.] 

TRUSS,  {troussa,  French.)  Brachcrium.  A 
bandage,  or  apparatus,  fcr  keeping  a  hernia  re- 
duced. A  truss,  which  fulfils  its  intention  properly, 
should  compress  the  neck  of  the  hernial  sac,  and 
the  ring,  or  external  opening  of  the  hernia,  in  such 
a  manner,  that  a  protrusion  of  any  of  the  contents 
of  tiie  abdomen  will  be  prevented  with  complete 
security.  Hence,  it  is  the  indispensable  quality  of 
a  good  truss,  first  to  make  effectual  and  equal 
pressure  on  the  parts  indicated,  without  causing 
pain  or  inconvenience  to  the  patient ;  secondly, 
not  easily  to  slip  out  of  its  right  situation,  in  the 
varying  motions  and  positions  of  the  body. 

Trusses  are  either  of  an  elastic  or  non-elastic 
kind.  The  latter  are  composed  of  leather,  fustian, 
dimity,  or  similar  materials.  These  cannot  be  at 
all  depended  on,  and  should,  therefore,  be  entirely 
banished  from  surgery.  Since  (.as  Mr.  Lawrence 
has  remarked)  the  size  of  the  abdomen  varies,  ac- 
cording to  the  different  states  of  the  viscera  and 
to  the  motions  of  its  parietcs  in  respiration,  a  non- 
elastic  baudage  must  vary  constantly  in  its  degree 
of  tightness,  and  keep  up  either  too  great  or  too 
little  pressure.  The  omentum,  or  intestine,  easily 
slips  out  when  the  opening  is  not  exactly  closed, 
and  the  patient  who  wears  such  a  bandage  must 
be  in  a  state  of  constant  insecurity.  Those  who 
lead  an  active  life,  or  are  obliged  to  use  laborious 
exertions,  will  be  more  particularly  exposed  to  risk. 
If  the  patient,  after  experiencing  these  defects,  en- 
deavours to  rem.edy  them  by  drawing  the  bandage 
tighter,  he  may  confine  the  viscera  in  position,  but 
he  produces  other  inconveniences.  The  increased 
pressure  injures  the  spermatic  cord,  and  may  af- 
fect the  testicle  ;  the  integuments  become  red, 
painful,  and  excoriated,  and  the  baudage  must  be 
entirely  laid  aside  until  the  parts  have  recovered. 
Ilichter  h.as  often  sesn  .painful  tumefaction  of  the 
testicle,  hydrocele,  and  even  cirsocele,  produced 
from  this  cause,  and  entirely  dissipated  by  the  em- 
ployment of  a  proper  truss.  [Traiie  des  Hernies, 
p.  24.)  He  also  saw  the  pad  of  a  non-elastic 
bandage  excite,  in  the  region  of  the  abdominal 
ring,  a  considerable  inflammation,  which  terminated 
after  a  few  days  in  suppuration.  The  hernia  never 
appeared  again  after  the  cure  of  the  abscess.  The 
inflammation  had  extended  to  the  neck  of  the  sac, 
and  obliterated  that  part.  {On  Rupluros,  ed.  3. 
pp.  C9,  70.)  The  spring  is  a  very  essential  part  of 
every  elastic  truss,  and  it  consists  of  a  flat,  long 
piece  of  steel,  which  is  adapted  to  the  side  of  the 
body  on  which  the  hernials  situated.  It  is  not  a 
great  many  years  since  the  spring  used  to  be  made 
of  common  iron,  and  Arnaud  and  Ricliter  express 
their  preference  to  a  mixture  of  nialleable  iron  and 
steel,  so  that  the  instrument  may  be  moulded  by 
the  hand  to  any  particular  shape  ;  but,  as  Mr. 
Lawrence  well  observes,  a  truss  wliicli  admits  of 
such  management,  must  be  more  or  less  liable  to 
tlie  objections  which  apply  to  inelastic  bandages, 
and  the  only  material  which  possesses  the  requisite 
qualities  of  firmness  and  elasticity  is  well-tem- 
pered steel.    The  front  part  of  the  steel  spring  has 


an  expanded  form,  and,  when  the  truss  is  properly 
applied,  ought  to  be  situated  over  the  mouth  of  the 
hernial  sac.  The  spring  of  a  truss  has  commonly 
been  a  semicircle,  with  the  posterior  end  resting  on 
the  spine.  Camper  proposed  to  carry  it  round  to 
the  anterior  superior  spine  of  tlie  ilium  on  the 
sound  side  ;  a  plan  of  which  Scarpa  highly  ap- 
proves. Trusses  of  this  form  fit  with  a  degree  of 
steadiness  which  cannot  be  given  to  others  by 
tightening  the  strap.  They  kes'p  up  the  rupture 
better  than  even  a  stronger  spring  of  the  connnoa 
kind.  Under  the  back  surface  of  the  anterior  end 
of  the  spring  is  placed  the  pad,  which  should  be 
adapted  in  shape  and  size  to  the  passage  which  is 
intended  to  be  shut  up.  The  steel  spring  is  usually 
covered  with  leather,  is  lined  with  soft  materials, 
and,  after  being  put  on  the  patient,  is  fastened  in 
its  situation  by  means  of  a  strap,  which  extends 
from  the  two  ends  of  the  spring,  round  the  side  of 
the  body  on  which  the  hernia  is  not  situated. 
Hare-skin,  with  the  fur  outwards,  is  sometimes 
considered  the  best  covering  for  preserving  the 
spring  from  the  ill  effects  of  perspiration. 

When  it  is  necessary  to  make  strong  compres- 
sion, as  in  large  old  ruptures,  and  in  persons  who 
cannot  avoid  labour  and  exercise,  the  elastic  spring 
should  be  m.ade  accordingly  thicker  and  broader. 
But,  an  object  of  first-rate  importance  is  to  make 
the  spring  press  equally  upon  every  point  of  the 
body  which  it  touches.  This  is  what  demands 
the  earnest  attention  both  of  the  surgeon  and  the 
instrument-maker,  especially  as  the  hips  of  some 
individuals  are  flat  and  narrow,  while  those  of 
other  persons  are  broad  and  prominent.  A  thick, 
flexible  metallic  wire,  accurately  applied  round 
the  pelvis,  will  serve  to  take  the  measure  and  pro- 
per shape  of  the  spring,  which  may  afterwards  be 
altered  a  little  if  found  necessary.  The  wire, 
however,  should  be  somewhat  longer,  on  account 
of  the  length  of  the  spring. 

Tile  springs  of  trusses,  intended  for  children  and 
persons  who  do  not  undergo  much  labour  and  ex- 
ertion, need  not  be  made  so  strong  as  those  de- 
signed for  hard-working,  active  people. 

The  idea  that  children  cannot  wear  steel  trusses, 
is  as  erroneous  as  it  is  dangerous  in  its  practical 
consequences;  a  point  on  which  Mr.  Pott  has 
strongly  insisted. 

Trusses  are  sometimes  fabricated  with  a  pad 
moveable  on  a  spring,  instead  of  being  riveted  to 
it.  This  may  be  inclined  upwards  or  downwards, 
according  to  the  form  of  the  abdomen  ;  and  it  is 
retained  at  the  desired  point  by  a  spring  fitting 
into  the  teeth  of  a  rack.  In  others,  the  plate  con- 
tains a  screw,  by  which  the  cushion  is  pushed  fur- 
ther inward,  or  .illowed  to  recede  at  pleasure. 
Although  there  cannot  be  a  doubt  that  some  of 
these  inventions  possess  considerable  merit,  and 
are  in  certain  instances  eminently  useful,  it  must  be 
confessed  that,  in  general,  their  utility  is  not  so 
much  greater  than  that  of  common  pads,  as  to 
make  amends  for  the  want  of  simplicity  and  the 
increase  of  expense.  I  should  be  sorry,  however, 
to  say  anything  that  would  unfairly  discourage  all 
such  ingenious  endeavours  to  improve  an  instru- 
ment so  difficult  to  bring  to  perfection  as  a  truss  ; 
especially  ii5  I  believe  there  are  particular  cases 
in  which  pads,  with  racks,  screws,  springs,  pivots, 
&c.,  may  be  employed  with  great  advantage. 

Notwithstanding  every  care,  sometimes  even 
elastic  trusses  cannot  be  liinderod  from  slipping 
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away  from  the  part  which  they  are  designed  to 
coiii[iress.  Sometimes  they  slip  downwards,  and 
this,  in  fat  subjects,  is  generally  caused  by  the  pro- 
jection of  the  abdomen.  Occasionally  the  fault 
consists  in  the  instrument  becoming  displaced  in 
the  direction  upwards,  which  mostly  happens  in 
thin  persons,  aaid  is  produced  by  the  flatness  of  the 
abdomen.  In  the  first  case,  the  displacement  is  to 
be  prevented  by  the  u«e  of  an  elastic  scnpulary; 
in  the  second,  the  slipping  of  the  pad  upwards  is 
to  be  prevented  by  the  employment  of  a  thigh  strap. 

When  a  patient  is  afHicted  with  a  rupture 
on  each  side,  the  twa  protrusions  may  be  very 
well  kept  up  by  means  of  a  single  truss,  made 
with  two  pads,  which  are  joined  together,  at  the 
exact  distance  of  the  rings  from  each  other,  by 
a  piece  of  steel,  applied  over  the  convexity  of 
the  symphysis  of  the  pubes,  and  proportioned  in 
length  to  the  space  between  the  two  openings 
through  which  the  viscera  descend.  la  such 
cases,  however,  it  is  absolutely  necessary  to  have 
the  spring  stronger  than  if  there  were  only  one 
rupture.  The  truss  should  also  be  put  on  that 
side  of  the  body  upon  which  the  hernia  most 
difficult  to  retain  is  situated.  Some  practitioners, 
however,  give  the  preference  to  the  use  of  two 
single  trusses  joined  together  in  front  and  be- 
hind with  suitable  straps. 

[The  truss  invented  by  Mr.  Coles,  winch  in 
addition  to  the  usual  steel  spring  has  also  a  spring 
in  the  pad,  may  faiily  be  considered  as  an  im- 
provement on  the  ordinary  truss.  M.  Bourjeaurd 
has  succeeded  in  combining  with  hi-s  elastic  web- 
bing, fitted  exactly  to  the  thighs  and  around  the 
pelvis,  india-rubber  air-pads,  which  are  placed  and 
fixed  over  the  site  of  the  hernial  protrusions,  and 
in  some  cases  this  method  may  be  found  prefer- 
able to  a  spring  truss.] 

The  fullowing  remarks  are  contained  in  the 
American  edition  of  this  work. 

"  Our  profession  is  very  largely  indebted  to  Dr. 
Amos  G.  Hull,  of  New  York,  for  the  valuable 
service  he  has  rendered  the  cause  of  humanitj-,  as 
Y.-ell  as  the  science  of  surgery,  by  the  indefatigable 
labours  and  persevering  ingenuity  which  he  has 
devoted  to  this  interesting  department  of  chirurgery. 
After  experiencing  in  his  own  practice  the  defects 
of  the  various  kinds  of  trusses  ordinarily  employed, 
and  suffering  the  inconveniences  of  which  surgeons 
and  patients  have  so  long  complained,  he  was  in- 
duced to  attempt  the  construction  of  an  instrument 
which  should  fulfil  the  surgical  indications  in  the 
treatment  of  reducible  hernia;  an  object  which 
seemed  to  have  been  ovoilooked  by  previous  in- 
ventors, and  to  accomplish  which  /v  knowledge  of 
the  anatomy  of  the  parts  and  the  mechanical  oper- 
ation of  the  truss  was  alike  indispensiblo. 

"Dr.  Hull  brought  to  this  subject  a  mechanical 
genius  of  more  than  ordinary  acuteness,  and,  at  the 
same  time,  an  intimate  and  accurate  knowledge  of 
the  intricate  subject  of  hernia  itself,  and  succeeded 
in  constructing  an  instrument  which  is  not  only 
applicable  to  ever)'  species  of  rupture  to  wliich  a 
truss  is  adapted  ;  but,  in  recent  cases,  and  young 
children,  is  fully  adequate  to  elfect  a  radical  cure, 
as  proved  by  experience  and  attested  by  the  leading 
surgeons  of  the  present  day. 

"  Dr.  Hnll  claims  for  himself  the  merit  of  ac- 
complishing the  true  indications  in  the  surgical 
treatment  of  reducible  herni;^,  by  the  four  following 
distinctive  peculiarities  embracid  in  the  truss,  viz. 
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"  1st.  The  concave  internal  surface  of  llie  ruptura 
pad,  from  its  pressure  being  greatest  at  the  circum- 
Jereiwe,  tends  constantly  to  approximate  the  hernial 
parietes,  affording  them  rest  and  mechanical  support. 

"2d.  Tlie  combined  hinge  and  pivot  mode  of 
connection  between  the  spring  and  pad,  by  means 
of  a  tenon  and  mortice,  so  constructed  as  to  preserve 
a  double  hinge  and  limited  joint  acting  in  every 
direction,  thereby  seouring  the  uniform  pressure  of 
the  spring  on  tlie  pa  1,  and  sustaining  the  same  nice 
coaptation  of  the  pad  and  rupture  opening,  as  well 
under  the  varied  ordinary  muscular  actions  as  when 
the  body  is  in  a  recumbent  posture. 

"  3d.  The  graduating  power  and  fixture  of  the 
pad  to  the  spring,  rendering,  as  will  be  readily 
perceived,  the  condition  of  the  pad  perfectly  con- 
trollable, even  to  nameless  minuteness.  Also  re- 
sulting from  this  mechanism  is  the  advantage  of 
accommodating  a  large  truss  to  a  small  person; 
hence  the  facility  of  supplying,  without  disappoint- 
ment, persons  at  a  distance. 

4th.  The  double  inguinal  truss,  being  simply  the 
addition  of  another  pad  attached  to  a  short  elastic 
metallic  plate:  this  plate  with  its  pad  move  on  the 
main  spring  by  the  same  power  of  adjustment  and 
fixture  as  the  first  pad, the  pressureof  the  padsbeing 
graduated  at  pleasure  by  an  interveningcork  wedge. 

"■  In  the  article  IIernia  I  have  hinted  at  the 
importance  of  a  eoncavc  rupture  pad,  instead  of  a 
convex  one,  so  universal,  and  once  thought  in- 
dispensable. It  is  no  marvel  that  so  few  radical 
cures  were  ever  known  by  the  truss,  when  the  con- 
vex pad  of  the  instrument  was  fitted  to  the  mouth 
of  the  rupture^  thus  enlarging  the  hernia  opening. 
By  this  instrument  the- elevated  circular  margin  of 
the- concave  pad  ia  made  to  approximate  the°sides 
of  the  hernial  opening,  closes  the  aperture,  and 
hence  results  in  a  permanent  cure  of  the  disease. 
I  have  known  many  instances  o-f  radical  cures  by 
this  instrument,  and  in  some  of  them,  the  truss  has 
bee-n  laid  aside  for  several  years  without  thesmallest 
return  of  tlie  disease.  It  is  to  the  interest  of  the 
profe-ssion  universally  to  become  acquainted  with 

this  in-strument,  and  to  profit  by  its  superiority."  , 

Reese. 

With  respect  to  the  application  and  use  of 
trusses,  tlie  following  instructions  merit  attention. 

1.  A  truss  should  never  be  first  applied  or 
changed  except  when  the  patient  is  in  the  horizontal 
posture,  and  unless  it  is  known  with  certainly 
that  all  the  contents  of  the  rupture  are  completely 
reduced. 

2.  The  first  applications  of  a  truss  should  ba 
made  under  the  superintendence  of  the  surgeon 
himself  ;  and  care  should  be  taken  to  put  on  the 
instrument  in  such  a  manner  that  the  pad  will 
compress  tlie  neck  of  the  hernia  sac;  and  with  this 
view,  if  the  hernia  be  of  tlie  oblique  inguinal  kind 
the  chief  pressure  should  be  made  over  the  situation 
of  the  internal  ring  and  the  course  of  the  inguinal 
canal;  when,  on  the  other  hand,  the  case  is  a 
direct  inguinal  hernia,  the  pad  should  make  pres- 
sure exactly  on  the  external  abdominal  ring.  The 
patient  should  be  made  acquainted  with  the  right 
manner  of  applying  the  truss;  the  principles  on 
which  it  keeps  up  tlie  bowels,  and  affords  a  chance 
of  a  radical  cure;  the  requisite  cautions  to  be  ob- 
served, &c.  When  he  begins  to  wear  a  truss  lie 
should  be  particularly  careful  not  to  bo  guilty  of. 
imprudent  exertions,  and  he  ought  to  observe  most 
attentively  that  the  iuBtruinent  docs  not  slip  IVoiu, 
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Its  proper  situation.  It  will  also  be  necessary  for 
him  to  pay  attention  to  the  instrument  being 
neither  too  tight  nor  too  loose. 

3.  The  patient  ought  to  be  provided  with  at 
least  two  trusses,  which  fit  him  well,  so  that  if  one 
stand  in  need  of  repair,  he  may  always  be  provided 
with  one  that  will  answer.  In  order  to  save  the 
truss,  especially  in  fat  persons- who  perspire  a  great 
deal,  it  is  a  good  plan  to  lay  a  soft  piece  of  calico 
under  the  pad. 

4.  An  uneasiness  about  the  ring,  which  always 
gives  rise  to  a  suspicion  that  a  portion  of  intes- 
tine or  omentum  is  protiuded,  makes  it  proper 
to  take  off  the  truss,  carefully  examine  the  parts, 
and  reduce  them  if  they  have  descended. 

5.  When  the  skin  is  excoriated  by  the  truss, 
the  part  may  be  cured  by  sprinkling  upon  it  the 
powder  of  acetate  of  lead,  Fullers'  earth,  lapis 
calaniinaris,  &c.,  or  bathing  the  part  with  an 
astringent  lotion.  It  will  also  be  right  to  protect 
the  excoriated  place  with  a  piece  of  linen  put 
under  the  truss. 

6.  When  the  pressure  of  the  truss  excites 
pain  and  swelling  of  the  spermatic  cord  and  testicle, 
either  the  tliigii-strap  must  be  relaxed,  or  the  lower 
part  of  the  pad  made  less  prominent.  And  when 
strong  pressure  is  absolutely  necessary  to  keep  the 
hernia  reduced,  the  pad  should  have  an  excavation 
in  it  over  tlie  spermatic  cord.  Whoever  wears  a 
truss  should  be  careful  to  employ  it  day  and  night 
without  interruption,  so  that  there  may  be  no 
opportunity  for  the  hernia  to  protrude  again.  If, 
under  the  employment  of  a  truss,  the  rupture  once 
descends  again,  either  a  strangulation  happens  from 
the  narrowness  of  the  neck  of  the  sac,  or  at  all 
events,  the  hope  of  a  radical  cure,  which  may 
have  been  entertained  for  j'ears  and  months,  is 
destro3'ed  in  a  moment;  for  experience  has  put 
it  beyond  all  doubt,  that  by  the  continual  unre- 
mitted use  of  a  truss,  and  the  steady  retention  of 
the  contents  of  the  hernia,  the  neck  of  the  hernial 
sac,  and  the  ring,  may  be  giaduallj'  lessened  in 
diameter  until  they  are  entirely  closed,  and  a 
radical  cure  of  the  rupture  effected.  This  is  more 
frequently  observed  in  young  subjects,  seldom  in 
adults,  and  scarcely  ever  in  persons  of  advanced 
years.  But  trusses  must  be  worn  a  long  while; 
nor  should  the  patient  venture  to  lay  aside  their 
use  till  after  many  cautious  attempts;  beginning 
the  experiment  at  first  only  in  the  night-time,  and 
not  making  it  in  the  day  till  after  a  considerable 
period  from  the  time  when  he  first  thinks  himself 
safe.  The  longer  and  more  attentively  a  truss 
is  worn,  the  greater  is  the  hope  of  a  radical  cure. 
{Cailisen,  Syit.  Chir.  Hod.  t.  ii.) 

Eagland's  truss  for  naval  ruptures  was  preferred 
by  Hey.  In  the  article  Hernia, anaccount  isgiven 
of  the  truss  for  umbilical  hernia,  invented  by  Mr. 
Marrison,  of  Leeds.  There  may  also  be  found 
additional  observations  on  the  place  against  whici; 
the  pressure  of  the  pads  of  trusses  should  be  directed. 

TUMOR.  [The  definition,  as  quoted  by 
Richard  Wiseman  from  Galen,  is  "a  disease  in 
which  the  parts  of  the  body  depart  from  their 
natural  state  by  an  undue  increase  of  their  size." 
And,  doubtless,  the  word  is  employed  by  the 
public  generally  to  convey  this  idea.  For  the 
Word  is  commonly  used  to  express  local  increase  of 
««e  in  any  region  of  the  body,  produced  by  some 
adventitious  formation  at  any  period  of  life.  It  is 
the  object  of  morbid  anatomy  to  investigate  the 


elementary  structure  of  tumors,  and  by  know- 
ledge thus  acquired  to  form  a  classification  of  them 
based  thereupon. 

Thus  M.  Broca,  in  his  admirable  work,  ar- 
ranges tumors,  or,  as  he  terms  them,  "accidental 
productions"  (p.  140),  into  four  classes:  Ist, 
Ilomoeomorphic  productions;  2nd,  Heteromorphic; 
.Srd,  Amorphic  ;  4th,  Encysted  parasitic  animals. 
The  first  class  he  subdivides  into  two  sub-classes 
— the  first,  homologous  productions,  the  second 
heterologous.  In  the  first  sub-cl:iss  he  arranges  : 
A,  accidental  productions  formed  by  the  hyper- 
trophic development  of  organs  or  their  elements; 
and  B,  accidental  productions  of  new  formation. 

Under  A  he  arranges — 1,  single  hypertrophy; 
2,  partial  hypertrophy.  The  first,  as  it  occurs 
either  diffused  or  circumscribed;  the  second,  as 
affecting  the  skin,  the  mucous  membranes,  the 
glands  (adenoma). 

B  consists  of  two  groups,  according  as  their 
autogenous  elements  are  compound  or  simple.  In 
the  compound  group  he  places  erectile  tumors, 
arterial  and  venous;  hysteroma,  cysts,  odontoma. 
In  the  group  composed  of  simple  elements  he 
includes  productions  formed  of  fat,  lipoma;  bone, 
osteoma ;  cartilage,  cht  ndroma ;  fibrous  tissue, 
fibroma;  epidermic  elements,  as  corns. 

In  the  second  sub-class  he  places  keloid ; 
warty  tumors  of  cicatrices;  anatomical  tubercle; 
certain  fungus  of  the  dura  mater;  fibroid;  epithe- 
lioma ;  myeloid ;  simple  melanosis ;  pseudade- 
noma. 

In  the  second  class,  which  consists  of  hetero- 
logous productions  only,  he  divides  into  A,  acci- 
dental productions  forming  part  of  the  economy; 
and  B,  such  as  do  not. 

A,  includes  cancers  and  tubercle;  B,  pus. 

The  third  class,  amorphous  productions,  includes 
simple  colloid;  syphilitic  gum  (gommes);  fibrinous 
clots  of  arteries  or  aneurisms;  cretaceous  deposits, 
atheromatous,  calcareous,  tophaceous,  &c. 

The  fourth  class  includes  all  encysted  parasitic 
animals;  hydatids. 

The  terms  "  morbid  growths,"  "  pseudoplasms," 
or  "  neoplasms,"  have  been  frequently  employed, 
of  late,  to  denote  that  division  of  the  class  of 
tumors  to  which  the  author  of  this  work  refers  in 
this  article.] 

It  is  unnecessary  to  travel  over  the  whole  of  this 
extensive  subject,  because  numerous  forms  of  dis- 
ease ranking  as  tumors,  according  to  the  foregoing 
definition,  have  been  described  in  other  articles  of 
this  work.  (See  Canckii;  Exostosis;  N^vus; 
Fungus  H^ematodes;  Mamma,  Diseases  op 
THE;  Testicle,  Diseases  of  the,  &c.  &c.) 

In  this  place  will  be  noticed  only  some  parts  of 
the  subject,  and  certain  questions,  which  have  not 
yet  been  particularly  entered  into  in  other  articles. 
In  considering  all  the  various  tumors  and  indu- 
rations which  occur  in  inllammati(m  and  disease, 
we  have  reason  to  suspect  that  the  processes  by 
which  they  are  formed  must  be  attended  with 
considerable  diversity.  Yet  Dr.  Armstrong  believes 
that  the  general  principles  of  morbid  changes  of 
structure  may  admit  of  being  reduced  to  a  small 
number.  Thus,  says  he,  if  we  take  the  acknow- 
ledged products  of  inflammation,  and  to  them  add 
tubercle,  scirrhus,  fungus,  and  melanosis,  we  have 
at  once  a  bird's-eye  view  of  the  most  important 
changes  which  occur  jn  the  solids.  (See  Moibul 
Aiiat.  of  the  Bowels,  &e.  p.  1.)    Though  there  i» 


some  truth  in  this  observation,  it  is  far  from  being 
sufficiently  accurate  to.  bring  within  its  scope  a  mul- 
titude of  diseases  which  are  classed  as  tumors;  it 
seems  to  me  to  have  proceeded  perhaps  from  an 
immoderate  desiie  to  generalise.    Mr.  Abernethy 
thinks  that  the  manner    in  which  tumors  are 
formed  is  best  illustrated  by  those  which  hang 
pendulous  from  the  membranous  linuig  of  different 
cavities.    This  gentleman  adverts  to  an  example 
noticed  by  Mr.  liuater,  in  which,  on  the  cavity 
of  the  abdomen  being  opened,  there  appeared  lying 
upon  the  peritoneum  a  small  portion  of  red  blood 
recently  coagulated.    This,  on  examination,  was 
found  to  be  connected  with  the  surface,  upon 
which  it  had  b«en  deposited,  by  means  of  an 
attachment,  half  an  inch  long^  and  this  neck  had 
been  formed  before  the  coagulum  had  lost  its  red 
colour.     (See  Trans,  for  tlie  Improvement  of 
Med.  and  Chir.  Kuotvledye,  Yo\.  i.  ^.  231.)  Mr. 
Abernethy  observes,  that  if  vessels  had  shot  through 
the  slender  neck,  and  organised  the  clot  of  blood, 
this  would  then  have  become  a  living  part;  it 
might  have  grown  to  an  indefinite  magnitude,  and 
its  nature  and  progress  would  probably  have  de- 
pended on  the  organisation  which  it  had  assumed. 
He  mentions  his  possession  of  a  pendulous,  tumor, 
found  growing  from  the  surface  of  the  peritoneum, 
and  which  was  undoubtedly  formed  in  the  same 
manner  as  the  tumor  noticed  by  Mr.  Hunter,  viz. 
by  vessels  shooting  into  a  piece  of  extravasated 
blood,  or  lymph,  and  rendering  it  a  living  organised 
substance  (p.  9).     Tumors,  in  every  situation, 
and  of  every  description,  are  probably  formed  in 
the  same  way.    The  coagulating  lymph  being 
effused,  either  accidentally  or  in  consequence  of 
disease,  is  afterwards  converted  into  a  living  part 
by  the  growth  of  the  adjacent  vessels,  if  not  the 
nerves,  into  it.    Mr.  Abernethy  remarks  that 
"  when  the  deposited  substance  has  its  attachment 
by  a  single  thread,  ail  its  vascular  supply  must 
proceed  through  that  part;  but,  in  other  cases,  the 
vessels  shoot  into  it  irregularly  at  various  parts  of 
its  surface.    Thus,  an  unorganised  concrete  be- 
comes a  living  tumor,  which  has  at  first  no  per- 
ceptible peculiarity  as  to  its  nature;  although  it 
derives  a  supply  of  nourishment  from  the  sur- 
rounding parts,  it  seems  to  live  and  grow  by  its 
own  independent  powers;  and  the  future  structure 
which  it  may  acquire  seems  to  depend  on  the  ope- 
ration of  its  own  vessels."    Mr.  Abernethy  con- 
ceives that  the  altered  structure  of  an  enlarged 
gland  affords  no  contradictiau  to  the  above  account, 
as,  in  this  latter  case,  the  substance  of  the  gland 
is  the  matrix,  in  which  the  matter  forming  the 
tumor,  or  enlargement,  is  deposited. 

Tlie  structure  of  a  tumor,  Mr.  Abernethy  ob- 
serves (p.  10),  is  sometimes  like  that  of  the  parts 
near  which  it  grows.  Such  as  are  pendulous  in 
joints  are  cartilaginous,  or  osseous.  Fatty  tumors 
frequently  form  in  the  midst  of  the  adipose  sub- 
stance, and  he  has  seen  some  tumors  growing 
from  the  palate,  which  had  a  slender  attachment, 
and  resemliled  the  palate  in  structure.  However, 
this  resemblance  of  the  structure  of  a  tumor  to 
that  of  tiie  neighbouring  part--,  is  not  always  ob- 
servable. I  had  in  my  own  possession  a  com- 
pletely cartihiginous  tumor,  which  I  found  in  the 
midst  of  the  fat  near  the  kidneys.  The  pen- 
dulous portion  of  fat,  growing  from  the  peri- 
toneum, and  mentioned  by  Mr.  Abernethy,  serves 
as  another  instance  of  tho  fact,    lie  had,  seen 
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bony  tumors  which  were  unconnected  with  bone, 
or  the  periosteum;  and  he  observes,  that  the 
structure  of  a  tumor  is,  in  general,  unlike  that  of 
the  part  in  which  it  is  produced.  Therefore,  he 
felt  warranted  in  concluding,  that  in  many  cases 
the  nature  of  the  tumor  depended  on  its  own 
actions  and  organisation;  and  that,  like  the  em- 
bryon,  it  merely  receives  nourishment  from  the 
surrounding  parts  (p.  11). 

Mr.  Abernethy  suspects,  that  the  irritation  of 
the  tumor  itself,  when  once  the  swelling  has  been 
produced,  keeps  up,  an.  increased  action  in  the  sur- 
rounding vessels,  so  as  to  become  a  sufficient 
cause  of  the  disease  continuing  to  grow  larger. 
As  the  tumor  becomes  of  greater  magnitude,  it 
condenses  the  surrounding  cellular  substance,  and 
thus  makes  for  itself  a  sort  of  capsule.  The  close, 
or  loose,  manner  in  which  tumors  become  con- 
nected with  the  surrounding  parts,  seems  to  de- 
pend very  miich  on  the  degree  of  irritation  and 
inflammation  excited  in  the  circumjacent  parts. 
When  a  tumor  has  been  at  all  tender,  painful, 
and  inflamed,  it  is  generally  found  intimately  ad- 
herent to  all  the  neighbouring  parts.  Mr.  Abernethy 
also  believes,  that  the  increased  irritation  which 
a  tumor  creates  when  it  has  exceeded  a  certain 
size,  may  explain  why  some  tumors,  which  are 
at  first  slow  in  their  progress,  afterwards  begin  to 
grow  witii  great  rapidity  (p.  13,  14). 

It  appears,, then,  from  the  preceding  observa- 
tions, that  a  tumor  is  a  new  growth,  or  the  de- 
posit of  an  adventitious  substance  upon,  amongst, 
or  within,  the  textures  of  the  body;  the  addition 
being  in  the  latter  ease  made  to  them  in  tiie  way 
of  a  molecular  deposit,  whereby  these  textures  or 
organs  acquire  increased  magnitude,  so  as  them- 
selves at  once  to  constitute  swellings,  and  undergo 
changes,  or  obliteration  of  original  structure.  As 
an  illustration,  fungus  hiematodes,  or  medullary 
cancer,  may  be  cited,  which  is  a  new  growth,  or 
deposit,  met  with  in  three  distinct  forms;  some- 
times as  a  new  product  enclosed  in  a  cyst;  some- 
times as  a  new  formation  unprovided  with  any 
cyst;  and,  in  other  instances,  as  an  infiltration  in 
the  substance  of  an  organ.  But  whoever  wishes 
to  pursue  this  part  of  the  inquiry  further,  should 
carefully  study  Carsivell's  Illuslraiions  of  the  Ele- 
mentary Furms  of  Disease,  in  which  it  is  most 
ably  considered,  as  well  as  works  of  more  recent 
date. 

The  pqocess  by  which  tumors  are  formed  has 
fometinjes  been  thought  to  be  attended  with  an  in- 
creased action  of  the  vessels  which  supply  them 
with  blood.    It  has  been  compared  to  the  process 
which  forms  all  the  thickenings  and  indurations 
met  with,  under  various  circumstances,  in  diHerent 
parts  of  the  liuman  body;  and  has  often  been  re- 
ferred to  chronie  inflammation.    This  subject  of 
clironic  or  passive  inflannnation  is  one  about  which, 
so  far  as  particular  forms  of  it  are  concerned,  very 
little  certain  is  known  ;  and  even  the  name  itself 
lias  commonly  been  admitted  only  on  the  suppo- 
sition that  sunie  kind  of  increased  action  exists  in 
the  vessels,  though  of  a  slower  and  less  evident 
kind  than  what  prevails  in  acute  inflammation. 
According  to  Dr.  "VVilson  Philip,  the  dillerence  be- 
tween what  is  called  active  ami  passive  inflamma- 
tion seems  to  depend  upon  "  the  degree  in  which 
the  arteries,  supplying  the  vis  a  lenjo  to  the  debili- 
tated vessels,  are  excited." — {Laws  of  the  Vital 
Fuiiclions,  p.  2(!2,  edit.  2.)    If  this  position  bo 
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satisfactorily  established,  one  important  step  will 
be  made  to  a  knowledge  of  the  differences  between 
acute  and  chronic  inflaramation,  but  much  would 
yet  remain  for  explanation,  before  our  ideas  of  the 
latter  process  would  be  at  all  complete. 

On  this  part  of  the  inquirj-,  different  pathologists 
entertain  very  different  views.  Three  explanations 
liave  been  offered  of  the  mode  in  which  tumors 
originate  and  grow.    "  First,  the  effusion  of  blood 
and  its  coagulation,  and  the  subsequent  organisa 
tion  of  the  coagulum  ;  secondly,  the  effusion  and  or 
ganisation  of  coagulating  lymph;  thirdly,  chronic  in 
flammation."  (Lawrence,  Med.Chir.  Tram.  vol.  xvii 
p.  6.)    According  to  these  explanations  it  seems 
to  Mr.  Lawrence  that  tumors   ought  to  pass 
tiirough  successive  stages,  and  to  present  different 
appearances  at  different  periods  of  their  develop, 
ment.  For  instance,  we  ought  to  find  them  at  first, 
as  masses  of  coagulated  blood,  or  coagulating  lymph, 
and  then  to  observe  various  degrees  of  transition 
from  those   substances  to   the    textures  which 
characterise  the  perfect  growth.    But,  says  he 
observation  discloses  nothing  of  this  kind  :  tumors, 
in  their  earliest  state  and  smallest  size,  have  their 
peculiar  structure  as  well  marked  as  in  their  sub- 
sequent progress  and  full  development.    A  fatly 
tumor,  not  exceeding  the  bulk  of  a  pea,  differs 
only  in  size  from  one  as  large  as  the  head.  Effu- 
sions of  blood  into  the  cellular  texture  from  exter- 
nal violence  are  of  daily  occurrence  :  if  sueh  ex- 
travasations could  become  organised,  and  then  form 
tumors,  it  appears  to  Mr.  Lawrence,  that  the 
latter  should  prevail  almost  universally.    *' We 
see,  however,  that  the  blood,  thus  poured  out, 
either  disappears  by  absorption,  or  irritates  the 
fiurrounding  parts,  and   causes  suppuration,  by 
■which  it  is  expelled."    The  explanation  of  the 
origin  of  tumors  from  the  organisation  of  effused 
blood,  «eems  to  Mr.  Lawrence  to  have  been  sug- 
gested by  the  statements  of  Mr.  Hunter,  respect- 
ing the  production  of  vessels  in  coagulated  blood, 
the  agency  of  this  process  in  effecting  the  union  of 
wounds,  and  its  occurrence  in  effusions  of  blood 
into   serous  cavities.    Mr.  Lawrence  has  never 
seen  any  satisfactor}-  proof  of  blood  becoming  or- 
ganised, when  effused  in  wounds,  bruises,  or  into 
serous  cavities,  or  when  deposited  in  aneurisraal 
sacs.    Nothing,  he  observes,  is  more  frequent  than 
the  interstitial  effusion  of  lymph,  in  consequence  of 
inflammation;  the  substance  "thus  poured  out  is 
not  formed  into  tumors  ;  it  is  absorbed  as  the  in- 
flammation subsides,  or  its  partial  organisation 
causes  the  enlargement  and  condensation  of  the 
affected  structure.  None  of  the  phenomena  usually 
considered  as  characteristic  of  inflammation  are 
observed    to  precede    the  formation  of  tumors. 
These  growths  occur  insensibl}',  and  often  arrive 
at  considerable  size  before  persons  are  aware  of 
their  existence.     If  the  preceding  views  respect- 
ing the  origin  and  growth  of  tumors  were  cor- 
rect, the  attempts  to  check  their  production  and 
increase  by  leeciies,  cold  applications,  and  the 
antiphlogistic  treatment  generall}-,  would  be  ra- 
tional; we  find,  however,  that  such  means  exert 
no  influence  over  accidental  productions,  although 
they  may  be  employed  with  advantage  in  some  of 
swellings  caused  by  changes  of  structure 
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ana  this  marked  difference  in  the  effects  of  ticat- 
inent  13  a  further  reason  against  confounding  to- 
gether the  two  kinds  of  disease.'"  (Lataence,  vol. 
cit.  p.  8.) 


It  would  appear,  however,  that  coagula  of  blood 
and  fibrine  are  capable  of  becoming  organised 
under  particular  circumstances,  though,  perhaps 
never,  or  very  rarely,  under  those  adverted  to  by 
Mr.  Lawrence.    Even  in  the  production  of  some 
kinds  of  tumors  and  new  forinutions,  little  doubt, 
I  think,  can  be  entertained,  that  the  organisation 
of  these  substances,  and  especially  of  coagulable 
lymph,  or  fibrine,  is  an  essential  part  of  the  pro- 
cess.   Thus  Dr.  Carswell,  who  adopts  the  expres- 
sion analogous  tissues,  to  signify  all  solid,  morbid 
products  which  resemble  the  niUural  elementary 
tissues  of  the  body,  remarks  that  they  present  two 
important  differences  in  regard  to  their  origin. 
"  Theplasticelenientof  the  blood, thespontaneously 
coagulable  part  of  this  fluid,  or  the  fibrine,  is  by 
far  the  most  frequent  source,  and  furnishes  the 
materials  for  the  formation  of  the  most  perfect  ex- 
amples of  the  analogous  tissues.    It  is  to  those 
which  have  tliis  origin  that  the  term  analogous, 
accidental,    adventitious,  or  psf.udo-formalions,  is 
correctly  applied.    Another  and  entirely  different 
origin  of  many  of  these  tissues,  is  a  change  taking 
place  in  the  primary  or  existing  elementary  tissues, 
and  even  in  organs,  b\-  means  of  which  they  are 
converted  into  tissues  of  a  different  kind,  as,  for 
example,  when  cartilage  is  converted  into  bone, 
or  cellular  into  serous  or  fibrous  tissue.    The  ana- 
logous tissues  which  have  this  mode  of  origin, 
are,  in  order  to  distinguish  them  from  the  former, 
called  analogozis  transformations.'''    The  analogous 
tissues  are  subdivided  by  Dr.  Carswell ;  for  he 
observes,  that  "although  originating  in  tlie  plastic 
element  of  the  blood,  they  may  be  formed  out  of 
this  substance,  whether  it  be  separated  from  the 
blqod,  and  effused  on  the  surface  of  organs  in  the 
state  of  coagulable  Ij-mph,  in  consequence  of  in- 
flammation ;  or  whether  it  be  separated  from  this 
fluid,  which  had  ceased  to  circulate  in  the  vessels, 
or  had  escaped  from  them  in  consequence  of  mere 
physical  causes.    The  evidence  (says  this  distin- 
guished pathologist)  in  support  of  the  doctrine, 
which  maintains  that  analogous  formations  ma\- 
originate  in  the  fibrine  of  the  blood,  is  derived 
from  the  changes  which  are  observed  to  take  place, 
in  the  blood  which  has  ceased  to  circulate  in  the 
heart  or  blood-vessels,  or  which  has  been  effused 
into  the  substance  of  an  organ.    The  cessation  of 
the  circulation,  which  precedes  these  changes  in 
the  blood,  may  be  effected  by  the  operation  of  me- 
chanicil,  physical,  and  vital  agents,  which  act 
either  on  the  blood  itself,  or  on  the  vessels  in 
which  it  is  contained.    The  most  obvious  ex- 
amples of  the  operation  of  the  first  kind  of  agents, 
are  those  in  which  the  circulation  is  at  once  ar- 
rested either  in  an  arter)',  or  a  vein,  or  both,  bj' 
the  application  of  a  ligature;  or  those  in  which  the 
blood  stagnates  in  the  veins,  for  example,  of  the 
nfeiior  extremities,  from  a  mechanical  obstacle  to 
ts  return  situated  in  a  remote  part,  or  in  the  heart. 
The  first  change,  which  the  blood  is  observed  to 
undergo  in   these  circumstances,  is  coagulation, 
the  extent  of  which  in  an  artery  is  .almost  always 
determined  by  the  situation  of  the  first  branch  of 
considerable  size  sent  off  from  the  obstructed  vessel 
between  the  ligature  and  heart,  but  which,  in  the 
veins,  varies  with  the  situation  of  the  obstacle,and 
the  greater  or  loss  facilities  ailbrded  for  the  deve- 
lopment of  a  collateral  circulation.  'W'hatever 
may  be  the  extent  of  the  coagulation,  the  subse- 
quent changes  which  take  place  in  the  blood  are 


ns  follow  :  The  congulum  acquires  gradually  an 
increase  of  densitj',  which  is  accompanied  b}'  the 
removal  of  the  red  colouring  matter  of  the  blood. 
The  fibrine  becomes  thus  more  and  more  apparent, 
and  is  recognised  by  its  pale  straw  colour,  and 
more  especially  by  the  manifestation  of  its  plastic 
properties,  whereby  it  assumes,  almost  from  the 
commencement,  a  laminated  or  fibiiform  arrange- 
ment. In  this,  the  early  stage  of  what  may  be 
called  the  process  of  organisation  of  the  fibrine, 
there  is  one  circumstance,  which  is  peculiarly  in- 
teresting, not  only  because  it  enables  us  to  explain 
the  origin  and  mode  of  formation  of  some  ana- 
logous tissues,  but  because  it  shows  that  the  vital 
endowments,  or  plastic  properties  of  fibrine,  under 
the  circumstances  in  whicli  we  are  now  consider- 
ing it,  are  of  the  same  kind  as  those  of  coagulable 
lymph,  however  much  they  may  vary  in  degree. 
The  circumstance  to  which  1  allude,  is,  the  tend- 
ency of  the  tibrine  from  the  commencement  to 
escape  towards,  and  to  accumulate  at,  the  circum- 
ference of  the  coagulum,  or  t.i  place  itself  in  con- 
tact with  the  living  tissues  which  surround  the 
coagulum.  It  is  not  only  in  a  blood-vessel  that 
this  is  observed;  it  is  seen  to  take  place  in  the 
cavity  of  the  heart  in  the  formation  of  what  are 
called  polypi,  whatever  may  be  their  mode  of  at- 
tachment, as  well  when  they  occupy  the  greater 
part  of  one  of  the  cavities  of  this  organ,  as  when 
the}'  are  small,  and  connected  only  by  a  narrow 
pedicle;  and  sometimes  in  large  serous  cavities  in 
the  case  of  hremorrhage,  when  the  patient  has 
survived  that  accident  for  a  certain  length  of 
time."  (See  CarstuelCs  Jllusiralions  of  the  Ele- 
nicnlary  Forms  of  Disease,  Fasc.  on  Analogous 
Tissiies.) 

In  a  work  of  considerable  merit.  Dr.  Baron,  of 
Gloucester,  offers  many  considerations  against 
the  correctness  of  the  ordinary  doctrines,  respect- 
ing the  formation  of  tubercles  and  tumours.  By 
tuhercles,  he  means  disorganisations  composed  of 
one  cyst,  "  whatever  be  its  magnitude  or  the 
nature  of  its  contents,''  and  by  tumors  he  would 
understand  "  morbid  structures,  that  appear  to  be 
composed  of  more  than  one  tubercle.''  {On 
Tulierculaled  Accretions  of  Serous  Membranes, 
4-c.  p.  213.) 

The  late  Dr.  Adams,  as  is  well  known,  referred 
cancer  to  the  living  state,  growth,  and  multiplica- 
tion of  the  hydatid.  {On  the  Cancerous  Breast, 
p.  77.)  In  order  to  account  for  the  various 
appearances  of  the  disease,  he  divided  hj-datids 
into  a  number  of  species,  as  li/mpJiatica,  cruenta, 
and  carcinomatosa,  and  suspects  that  there  may 
be  others.  These,  he  affirms,  arc  lodged  in  dif- 
ferent cavities,  or  enclosed  in  a  fungus,  which  is 
occasioned  by  any  individual,  or  numbers,  stimu- 
lating the  surrounding  parts  to  generate  it,  for  the 
purpose  of  dividing  the  dead  from  the  living. 
This  fungus  is  a  nidus,  formed  altogether  for  the 
protection  of  another  generation ;  by  means  of  it, 
the  living  families  are  separated  from  the  dead, 
and  their  preservation  is  secured.  They  die,  he 
says,  without  otherwise  affecting  the  body  in 
■which  they  existed,  but  by  their  local  stimiilns; 
and  he  declares,  that  his  object  is  to  prove  the 
animalcular  existence  of  carcinoma.  Now,  ac- 
cording to  Dr.  Baron,  this  main  position  is  the 
fundamental  error  of  Dr.  Adams's  book;  for,  "  in 
no  rational  nor  legitimate  point  of  view  may 
cancer  be  said  to  have  an  animalcular  cvistence ; 
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because  admitting,  fur  the  sake  of  argument,  that 
hydatids  are  animalcules,  it  has,  I  trust,  been 
shown  (says  Dr.  Baron),  that  it  is  to  the  loss  of 
the  hydatical  character  altogether,  and  the  trans- 
formations of  these  bodies,  that  the  morbid  appear- 
ances in  this  and  many  other  diseases  are  to  he 
referred."— {P. -27 6.) 

Although  I  consider  the  evidence  and  remarks 
which  Dr.  Baron  has  adduced,  in  support  of  his 
opinions,  in  many  respects  interesting,  the  facta 
brought  forward  do  not  appear  to  me  to  justify 
the  conclusion,  that  the  formation  of  tubercles 
and  tumors  originally  depends  upon  hydatids  and 
their  transformation.    That  hydatids  are  some- 
times found  within  diseased  structures,  and  that 
cells,  cysts,  granulated  and  tuberculated  appear- 
ances, are  often  noticed  in  tumors  of  different 
kinds,  are  facts  universalh-  received.    But,  the 
presence  of  hydatids  in  the  unchanged  state  is  only 
an  occasional  circumstance;  whereas,  if  they  were 
generally  a  cause  of  tumors  by  undergoing  some 
unexplained  transformation,  it  is  impossible  to  sup- 
pose that  some  of  them,  at  least,  would  not  be 
more  commonly  found  in  a  distinct,  unaltered  form 
within  or  around  all  swellings,  imagined  to  pro- 
ceed from  clusters  of  them.    As  tlie  growth  of 
tumors  formed  on  these  principles  could  not,  I 
imagine,  be  accounted  for,  without  supposing  a 
continual  multiplication   and   transformation  of 
hydatids,  either  within  or  around  the  swellings, 
one  would  expect  that  some  visible  hydatids, 
previously  to  their  transfiguration,  would  certainly 
be  apparent  on  minutely  examining  the  interior 
and  the  circumference  of  the  diseased  structure. 
Yet  I  am  not  aware  that  such  fact  has  been 
proved  to  be  generally  the  case,  either  with  the 
aid  of  the  scalpel  or  the  microscope.    The  obser- 
vation of  cavities,  cells,  and  tuberculated  appear- 
ances, in  some  kinds  of  tumors,  is  no  proof  that 
such  modifications  of  structure  are  transformed 
hydatids.    Besides,  if  my  limits  would  allow  me 
to  consider  this  topic  further,  many  reasons  might 
be  urged  against  the  hydatid  doctrine,  arising  from, 
the  consideration  of  the  changes  evident  in  the 
blood-vessels,  supplying  parts  in  which  a  consider- 
able tumor  is  situated.    Thus,  we  often  see  the 
trunks  of  the  arteries,  rimning  towards  such  parts, 
doubled  in  size  (as  is  noticed  with  respect  to  the' 
carotid,  in  the  natural  growth  of  the  stag's  horn), 
and  indicating,  at  least,  that  the  formation  and  in- 
crease of  swellings  are  effected  through  the  medium 
of  the  blood-vessels.    The  sudden  effect  of  tying 
the  arteries,  by  which  a  tumor  is  supplied  with 
blood,  would  also  be  difficult  to  explain,  if  the 
growth  of  the  swelling  really  depended  upon  some 
undefined  transformation  of  hydatids. 

[In  a  paper  read  before  the  Roy.  Med.  Chir. 
Society  in  1829,  Dr.  Hodgkin  added  to  our  know- 
ledge of  the  anatomical  characters  of  seme  adven- 
titious structures,  and  in  a  volume  of  Lectures  on 
Morbid  Anatomy,  published  in  1836,  he  gives  a 
full  description  of  "adventitious  serous  cysts," 
and  their  mode  of  development.  In  the  eighth 
lecture,  he  carefully  discriminates  between  them 
and  hydatid  cysts,  tegumentary  encysted  tumors, 
cysts  formed  by  the  walls  of  obstructed  canals, 
those  formed  by  the  distension  of  natural  cells,  and 
those  developed  in  the  thyroid  .body.  Ho  divides 
them  into  two  classes,  the  simple,  and  the  com- 
pound. 

But  during  the  years  1825  and  1827,  Raspail 
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had  been  working  with  the  microscope,  .ind  the 
results  of  his  observations  were  the  enunciation  of 
the  following  principle,  which  we  quote  in  his 
own  words :  '•  Donnez-moi  une  vdsicule  dans  le 
sein  de  laquelle  puissent  s'elaborer  u  mon  grd 
d'autres  vesicules,  et  je  vous  rendrai  le  monde 
organise."  (Repert.  gen.  d'Anat.  et  de  Phys.  path, 
et  de  Clin,  c/iir.  t.  iii.  p.  174.) 

The  improvements  in  the  achromatic  microscope, 
by  the  aid  of  which  pathologists  were  enabled  to 
examine  the  elementary  structure  of  animal  tissues, 
established  an  epoch  in  the  science  of  morbid 
aiiatoiiij'. 

The  observations  of  Schleiden  on  the  develop- 
ment of  vegetable  tissues,  published  in  1838,  and 
the  application  of  the  principle  he  enunciated  to 
that  of  animal  tissues,  by  Schwann,  in  1039,  led 
to  the  proposal  of  the  so-called  "cell-theorj'." 
Schwann  writes:  "One  may  assert  this — that 
there  is  one  common  principle  of  development  for 
the  most  diverse  elementary  parts  of  organisms, 
and  that  the  formation  of  cells  is  this  principle." 

lie  states  the  process  to  be  as  follows  :  "  There 
is  at  first  a  structureless  substance,  which  lies 
either  inside  the  cells  already  existing,  or  between 
them.  In  this  substance  the  cells  form  them- 
selves, according  to  fixed  laws,  and  these  cells  de- 
velope  themselves,  in  different  ways,  into  the  ele- 
mentary parts  of  organisms."  (Oriyinal,  p.  196.) 
The  substance  in  which  the  cells  are  developed,  he 
terms  "  cytoblastema,"  and  next  considers  the 
laws  according  to  which  new  cells  are  generated 
in  it;  the  process  of  formation  of  the  ceils  them- 
selves; and  the  different  ways  in  which  the  cells 
are  developed  into  the  elementary  parts  of  or- 
ganisms. The  cell  itself  is  a  compound  bod)',  and 
consists  of  a  delicate  membrane,  enclosing  a 
nucleus,  within  which  are  seen  the  nucleoli. 

Genze,  in  1837,  and  John  Muller,  in  1838, 
after  the  examination  of  morbid  growths  with  the 
microscope,  opened  a  new  path  in  pathological 
anatomy. 

The  elementary  structures  of  some  new  growths 
were  found  to  resemble  closely  those  of  some  of 
the  structures  in  the  body,  and  besides  those  per- 
fectly formed,  were  seen  capillary  vessels;  fibres; 
granules;  cells,  with  nuclei  and  without;  cor- 
puscles, caudate  and  spindle  shaped;  vessels;  and 
crystals.  Hence  Muller  writes:  "It  is  evident 
that  no  division  of  pathological  structures  into 
homologous  and  heterologous  can  be  established. 
The  structure  of  the  innocent  growths,  in  respect 
of  their  most  minute  elements  and  genesis,  does 
not  differ  absolutely  from  cancer  "  (p.  8). 

Vogel,  in  1 842  {Handuorterb.  d.  Phys.  b.  i. 
p.  812),  appears  to  apree  with  this  statement  of 
Miiller;  but,  in  his  Handh.  d.  path.  Anal.,  pub- 
lished in  1845,  where  he  brings  tumors  into  two 
grand  divisions,  from  an  histologiccal  point  of  view, 
it  is  stated  otherwise.  He  considers  the  homo- 
logous tumors  innocent,  the  elements  of  which 
correspond  histologically  with  those  of  the  normal 
body;  the  heterologous,  malignant,  the  elements  of 
which  depart  more  or  less  from  those  of  the  normal 
body,    {Bruch,  p.  220.)] 

It  seems  to  be  generally  admitted,  that  the 
growth  of  tumors  may  often  be  retarded,  and  that 
sometimes  they  may  even  be  diminished,  by 
means  of  topical  bleeding  with  leeches,  and  keep- 
|"g  the  parts  in  a  continually  cool  state,  by  the 
incessant  application  of  cold  sedative  washes. 
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Afterwards,  when  the  increased  action  of  the  ves- 
sels seems  checked,  and  the  tumor  ceases  to  en- 
large, discutients  are  indicated,  such  as  frictions 
with  mercurial  ointment,  pressure,  electricity, 
rubefacient  plasters,  solutions  of  salts,  blisters,  and 
issues.  Few  sarcomatous  or  encysted  tumors, 
however,  are  ever  completely  removed  by  these 
local  means.  The  swelling,  on  the  contrary,  gene- 
rally increases,  notwithstanding  them;  and  the 
irritation  of  the  disease  by  stinmlants  is  not  alto- 
gether unattended  with  danger  of  the  affection 
becoming  changed  by  them  into  very  malignant 
and  dangerous  cases,  sometimes  to  all  appearances 
cancerous.  The  most  advisable  plan  is  to  recom- 
mend the  removal  of  sarcomatous  tumors  with  the 
knife,  while  they  are  small,  and  in  an  incipient 
state ;  for,  thus  they  may  be  got  rid  of  by  an  opera- 
tion, which  is  certainly  trivial,  compared  with  what 
might  afterwards  become  requisite,  if  the  disease 
were  allowed  to  proceed  and  attain  an  enormous 
magnitude. 

[More  extended  experience  enables  the  surgeon 
of  the  present  day  to  endorse  some  of  the  state- 
ments here  made.  Local  applications  to  really 
new  growths  are  absolutely  useless.  Various 
methods  of  treatment  by  injections,  ligature, 
escharotics,  and  local  pressure,  are  described  in 
other  articles.  A  method,  recently  brought  again 
into  notice,  of  destroying  new  growths  by  gal- 
vanism, seems  likely  to  be  attended  with  good 
results.] 

Tumors,  Sarcomatous.  These  have  been 
so  named  from  their  firm,  fleshy  feel.  [The  term 
"  histoid  growths  "  is  now  used  instead  of  sarco- 
matous.] They  are  of  many  kinds,  some  of  which 
are  simple,  while  others  are  complicated  with  a 
malignant  tendency.  Mr.  Abernethy  attempted  to 
form  a  classification  of  them,  and  proposed  names 
for  them,  deduced  from  the  structure  which  they 
exhibit  on  dissection.  Under  the  title  of  Common 
Vascular,  or  Organised  Sarcoma,  he  includes  all 
those  tumors  which  appear  to  be  composed  of  the 
gelatinous  part  of  the  blood,  rendered  more  or  less 
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ascular  by  the  growth  of  vessels  through  it.  The 
vessels  which  pervade  this  substance  are,  in  dif- 
ferent instances,  either  larger  or  smaller,  and  more 
or  less  numerous,  being  distributed  in  their  usual 
arborescent  manner,  without  any  describable  pecu- 
liarity of  arrangement.  The  structure  under  con-- 
sideration  is  met  with  not  only  in  distinct  tumors, 
but  also  in  the  testis,  mamma,  and  absorbent' 
glands.  When  a  common  vascular,  or  organised 
sarcoma,  has  attained  a  certain  m.ignitude,  tlie_ 
veins  of  the  skin  seem  remarkably  large,  and  their 
winding  course  under  the  integuments  excites 
notice.  This  kind  of  sarcoma  is  not  at  all  tender, 
so  that  it  may  be  freely  handled  and  also  electri- 
fied, without  giving  pain.  The  tumor  sometimes 
grows  to  such  a  size,  that  the  skin  bursts,  the  suO- 
stance  of  the  swelling  sloughs  out,  and  the  disease 
is  <'ot  rid  of.  However,  this  mode  of  cure  is  at- 
tended with  local  effects  of  so  formidable  «  n«f"f*' 
and  so  much  fever,  &c.,  that  the  removal  ol  toe 
disease  with  the  knife  is  to  be  preferred.  _ 

The  second  kind  of  tumor,  noticed  m  Aoer- 
nethy's  classification,  is  the  Adipose  Sarcoma  lu^r 
noma].  Every  one  in  the  habit  of  observing  sur 
Lai  disease,  must  know  that  f"")' ^ 
exceedingly  common.  Mr.  Abernethy  belie»es 
that  these  swellings  are  formed  in  the  s«mc  man 
ner  as  others;  viz.,  in  the  first  instance,  ttieyv^<= 
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coagulable  lymph,  rendered  vascular  by  the  growth 
of  vessels  into  it;  and  that  their  future  structure 
depended  on  the  particular  power  and  action  of  the 
vessels.  According  to  Sir  Astley  Cooper,  "  they 
are  not  composed  of  fatty  matter  only;  but  the 
adipose  membrane  is  increased,  and  tiieir  structure 
is  similar,  only  somewhat  more  compact,  to  that  of 
the  fatty  membrane  in  other  parts  of  the  body." 
{Med.  C/iir.  Trans,  vol.  xi.  p.  440.)  This  fact  is 
entirely  opposed  to  the  doctrine  which  ascribes 
the  origin  of  tumors  to  hydatids  and  their  trans- 
formation. Adipose  tumors  always  have  a  thin 
capsule,  formed  by  the  simple  condensation  of  the 
surrounding  cellular  substance.  It  adheres  very 
slightly  to  the  swellings,  and,  chiefly  by  means  of 
vessels,  which  pass  through  this  membranous 
covering  in  order  to  enter  the  tumor.  The  ves- 
sels are  so  small,  and  the  connection  so  slight,  that, 
in  removing  the  tumor,  no  dissection  is  requisite, 
as  ihe  operator  may  easily  put  his  fingers  between 
the  swelling  and  its  capsule,  so  as  to  break  the 
little  vascular  connections,  and  entirely  detach  the 
disease.  Some  individuals  seem  to  have  a  dispo- 
sition to  the  formation  of  fatty  tumors  upon 
various  parts  of  their  bodies;  a  memorable  ex- 
ample of  which  is  recorded  in  the  Revue  midicale. 
The  patient  was  a  young  woman,  aged  18,  whose 
constitution  was  not  in  any  way  remarkable. 
Although  very  lean,  and  of  the  middle  stature, 
she  weighed  169  French  pounds.  Between  her 
shoulders  were  two  tumors,  eight  inches  long, 
and  three  broad.  A  third,  of  less  size,  was  situ- 
ated near  the  right  arm-pit.  A  fourth  arose  from 
the  inferior  angle  of  the  shoulder-blade,  and  was 
1.5  inches  long,  and  six  broad.  A  fifth,  lower 
down,  was  six  inches  long,  and  five  broad.  The 
sixth,  which  was  larger  than  a  man's  head,  was 
situated  upon  the  right  hip.  The  seventh,  a  small 
one,  was  below  the  right  trochanter  major.  The 
eighth,  a  prodigious  one,  arose  from  the  left  hypo- 
condrium,  and  hung  down  as  low  as  the  middle  of 
the  calf  of  the  leg,  being  two  feet  long,  and  three 
feet  one  inch  in  circumference  at  its  base.  All 
these  tumors  were  of  a  fatty  nature,  soft,  uneven, 
and  quite  unconnected  with  internal  organs,  or  the 
muscles.  (See  QiMHerly  Journ.  of  Foreign  Medi- 
cine, vol.  iv.  p.  618.) 

As  the  substance  of  adipose  tumors  is  never 
furnished  with  very  large  blood-vessels,  the  feat  of 
htemorrhage,  which  frequently  deters  surgeons  from 
operating,  is  quite  unfounded.  It  is  an  undoubted 
fact,  that  there  is  no  species  of  tumor  that  can  be 
removed  with  so  much  celerity,  with  such  apparent 
dexterity,  or  with  such  complete  security  against 
future  consequences,  as  those  of  an  adipose  nature. 
However,  now  and  then,  wiien  the  tumor  has 
been  previously  in  an  inflammatory  state,  the  cap- 
sule becomes  thickened,  and  intimately  adherent 
to  the  surface  of  the  swelling,  so  that  the  separa- 
tion of  the  disease  is  more  difficult,  and  requires 
the  knife  to  be  more  freely  employed.  The  tumor 
also  sometimes  becomes,  after  inflammation,  closely 
adherent  to  the  contiguous  parts.  Adipose  tumors 
often  acquire  an  enormous  magnitude.  Indeed, 
there  can  be  no  doubt  of  the  fact  stated  by  Sir 
Astley  Cooper,  that  they  acquire  a  greater  magni- 
tude than  any  other  swelling  ever  reaches.  Mr. 
Abernethy  relates  an  example  of  one,  removed  by 
Mr.  Cliue,  which  weighed  between  14  lbs.  and 
15  lbs.,  and  which  I  saw  myself  previously  to  the 
operation.    Sir  Astley  Cooper  also  mentions  the 


successful  extirpation  of  several  adipose  tumors 
of  immense  size  :  one  weighing  14  lbs.  10  oz.,  re- 
moved by  himself ;  and  another  weighing  22  lbs., 
removed  from  a  lady's  thigh  by  Mr.  Copeland. 
But  a  still  more  remarkable  case  is  one  in  which 
Sir  Astley  Cooper  removed  a  fatty  swelling,  which 
weighed,  independently  of  the  blood  in  it,  37  lbs. 
10  oz.,  and  was  situated  on  the  abdomen  of  a  man, 
aged  57.  (See  Med.  Chh:  Trans,  vol.  xi.  p.  440.) 
In  the  case  above  quoted  from  the  Revue  medi- 
eale,  and  recorded  by  M.  Dagorn,  of  Morlaix,  the 
largest  of  the  swellings  weighed,  after  its  removal, 
46  French  pounds.  (See  Quarterly  Journ.  of 
Foreign  Med.  vol.  iv.  p.  618.)  Although,  when 
adipose  swellings  attain  an  enormous  bulk,  the  im- 
mense size  of  the  wound  requisite  for  their  re- 
moval must  be  dangerous,  and  is  a  strong  argument 
in  favour  of  having  recourse  to  the  operation  at  an 
earlier  period;  yet  it  is  equally  true,  that  large 
fatty  swellings  may  be  taken  out  with  a  greater 
prospect  of  success  than  any  other  kind  of  tumor 
of  equal  size. 

The  next  species  of  sarcoma,  noticed  in  Aber- 
nethy's  classification,  is  what  he  names  pancreaiio, 
from  the  resemblance  of  its  structure  to  that  of  the 
pancreas.  [Adenoma.]  This  kind  of  disease  is 
occasionally  formed  in  the  cellular  substance;  but, 
more  frequently,  in  the  female  breast,  on  that  side 
of  the  nipple  which  is  next  to  the  arm.  Mr. 
Lawrence  has  seen  many  instances  of  tumors  of 
this  kind  situated  close  to  the  parotid  gland,  and 
near  the  angle  of  the  jaw;  and  one  close  to  the 
submaxillary  gland.  Abernethy  likewise  men- 
tions one  example  situated  on  the  mylyohoideus. 
(See  Laiurence,  in  Med.  Chir.  Trans,  vol.  xvii. 
p.  18.) 

[The  new  growth  here  described  is  now  more 
commonly  known  by  the  terms  adenoid,  adeno- 
cele,  mammary  glandular,  or  the  chronic  mam- 
mary tumor  of  Sir  Astley  Cooper.  The  growths 
which  Mr.  Lawrence  here  describes  generally 
contain  a  large  quantity  of  cartilage  tissue,  in  con- 
sequence of  which  they  are  now  usually  classed 
with  the  cartilaginous  growths.] 

When  a  pancreatic  sarcoma  is  indolent,  and  in- 
creases slowly,  the  surrounding  parts  and  the 
glands  in  the  axilla  are  not  affected.  But  some  of 
these  swellings  deviate  from  their  common  charac- 
ter, and  become  of  a  very  irritable  nature,  occa- 
sioning severe  and  lancinating  pain,  and  producing 
an  inflammatory  state  of  the  skin  covering  them, 
so  that  it  becomes  adherent  to  their  surface.  The 
absorbents  leading  to  the  axilla  are  also  irritated, 
and  the  glands  enlarged.  Pancreatic  sarcoma 
does  not  grow  to  a  very  large  size;  but,  when  its 
progress  is  unrestrained,  the  pain  attendant  on  tho 
disease  becomes  lancinating,  and  so  severe,  as  to 
make  the  patients  feverish,  and  lose  their  health 
and  strength.  Mr.  Abernethy  remarks  that,  when 
the  axillary  glands  become  affected,  one  generally 
swells  at  first,  and  is  extremely  tender  and  pain- 
ful ;  but  afterwards  the  pain  abates,  and  the  part 
remains  indurated.  Another  is  then  affected,  and 
runs  through  the  same  course. 

To  another  species  of  sarcoma,  Mr.  Abernethy 
applies  the  epithet  HiaHfH;ar_y,  from  the  resemblance 
which  this  gentleman  conceives  its  appearance 
bears  to  that  of  tho  mammary  gland.  This  kind  of 
disease,  Mr.  Abernethy  says,  he  has  not  often  seen. 
In  the  example  which  he  met  with,  the  tumor 
was  about  as  large  as  an  orange,  and  situated  on  a 
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woman's  tliigli.  The  swelling  w.is  removed  by  an 
operation;  but.  the  wound  afterwards  degenerated 
into  a  malignant  ulcer,  attended  with  considerable 
induration  of  the  surrounding  parts,  and  the  woman 
died  of  the  disease  in  two  months.  [Probably  the 
growths  we  describe  as  recurrent  fibroid  at  this 
day.]  Mr.  Abernethy  conceives  that  tlie  whole 
of  the  morbid  part  had  been  cut  away,  but  that 
the  contiguous  parts  had  a  disposition  to  disease, 
which  was  irritated  by  the  operation;  and  that,  if 
the  nature  of  the  case  could  have  been  known 
beforehand,  it  would  have  been  right  to  have  made 
a  freer  removal  of  the  substance  surrounding  the 
tumor. 

Mr.  Abernethy.  places  the  mammary  sarcoma 
between  those  sarcomatous  swellings  which  are 
attended  with  no  malignity,  and  the  following  ones 
which  have  this  quality  in  a  very  destructive 
degree. 

[M.  Robin  has  described,  under  the  term 
heteradenoid  growths,  tumors  which,  although 
developed  in  regions  destitute  of  glands,  yet  pos- 
sess the  structure  of  glandular  parenchyma.  They 
are  very  rarely  met  with.  See  Fullin,  t.  i.  p. 
194.] 

The  iuherculaled  sarcoma  is  composed  of  a  great 
many  small,  firm,  roundish  tumors  of  different 
sizes  and  colours,  connected  together  by  cellular 
substance.  Some  of  the  tubercles  are  as  large  as 
a  pea ;  others  equal  a  horsebean  in  size ;  most  of 
them  are  of  a  brownish  red  colour;  but  some  are 
yellowish.  Mr.  Abernethy  met  with  this  species 
of  sarcoma  chieflj'  in  the  lymphatic  glands  of  the 
neck.  The  disease  proceeds  to  ulceration;  becomes 
a  painful  and  incurable  sore;  and  ultimately  oc- 
casions death.  [This  was  probably  cancer  of  the 
cervical  lymphatic  glands.] 

Another  kind  of  sarcoma,  mentioned  in  Mr. 
Abernelhy's  classification  of  tumors,  is  distin- 
guished by  the  epithet  meckiUary,  from  its  having 
the  appearance  of  the  medullary  matter  of  the  brain. 
It  appears  to  be  an  exceedingly  malignant  disease; 
communicates  to  the  lymphatic  glands  a  similar 
distemper;  ulcerates  and  sloughs,  and  at  last  proves 
fatal.  It  is  treated  of  in  other  parts  of  this  book. 
(See  Cancer,  Fungus  H^ematodes,  Mamma, 
and  Testicle,  Diseases  of.) 

Mr.  Abernethj'  includes  .also  in  his  classification, 
carcinomaloiis  sarcoma.    (See  Cancer.) 

This  last  term  is  not  consistent  with  other  names 
adopted  in  the  classification,  which  are  taken  from 
anatomical  comparisons.  Abernethy's  arrangement 
omits,  likewise,  various  new  growths,  whicli,  ac- 
cording to  his  own  principles,  are  tumors,  and 
ought  to  have  been  included,  as,  for  instance,  those 
now  frequently  called  morbid  erectile  tumors. 
(See  Aneurism  by  Anastomosis,  and  NiEvi.) 
Mr.  Lawrence  has  published  a  description  of  a 
tumor  which  occurs  in  that  kind  of  cellular  tissue 
which  does  not  contain  fat,  and  which  he  proposes 
to  name  the  cellular  lumoi;  Like  the  adipose, 
it  is  not  attended  witii  pain,  may  attain  a 
considerable  size,  and  becomes  troublesome  or 
dangerous  only  in  consequence  of  its  bulk.  A  case 
is  detailed,  in  wliich  such  a  tumor  occupied  tlie 
labium  pudendi  and  buttock.  Between  this  cellular 
tumor  and  the  enormous  swellings  in  whicli  tlie 
male  organs  of  generation  are  sometimes  involved, 
it  seems  to  Mr.  Lawrence  that  there  is  tliis  dis- 
tuieliou,  that  while  the  former  are  new  productions, 
rising  and  increasing  insensibly,  without  local  or 


general  disturbance  or  pain,  the  latter  are  mere 
enlargements  of  the  cellular  and  cutaneous  tissues, 
resulting  from  interstitial  deposition,  consequent  on 
repeated  attacks,  or  a  long  continuance  of  more  or 
less  violent  inflammation,  attended  with  the  usual 
symptoms  of  it  in  the  part,  and  in  tlie  constilu. 
tion.  (See  Med.  Chir.  Trans,  vol.  xvii.  p.  17.) 
All  hypertrophies  of  the  scrotum  would  not, 
however,  agree  with  this  description.  (See 
Scrotum.) 

[Certain  growths  composed  of  very  definite 
elements  have  been  for  some  years  distinguished  by 
characteristic  names  from  those  tumors  formed  of 
solid  substance,  and  grouped  by  Abernethy  in  his 
division  of  saicomatous  and  fibro-cellular. 

They  <ire  termed  fibro-plastic,  myeloid,  recur- 
rent fibroid,  and  myxoma. 

Fibro-plastic  growths,  plasmoma. — M.  Lebert 
distinguishes  three  varieties — 1,  fibro-plastic  tissue 
having  an  inflammatory  origin;  2,  fibro-plastic 
liypertrophy ;  3,  autogenous  fibro-plastic  formations. 
This  division,  as  M.  Follin  observes,  may  be  very 
good  in  a  treatise  on  pathological  anatomy,  but  in 
a  book  on  pathology  it  is  only  necessary  to  study 
tlie  tumor  composed  of  an  accidental  accumula- 
tion of  fibro-plastic  tissue. 

The}'  grow  in  connection  with  the  fibre  tissues, 
and  are  generally  enveloped  in  a  well-defined 
capsule,  often  very  delicate,  however.  Their  sur- 
face, as  long  as  the  growth  is  small,  is  regular ; 
but  when  large,  marked  irregularities  arise  upon 
their  exterior.  They  are  not  very  firmly  attached 
to  the  organs,  amongst  which  they  intrude  them- 
selves ;  but  they  frequently  have  a  basal  attach- 
ment to  the  fibrous  tissue  from  which  they 
originate.  Their  vascular  i^upply  sometimes  con- 
sists of  innumerable  minute  vessels,  at  other  times 
two  or  three  or  more  principal  trunks  run  into  the 
mass,  and  ramify  therein.  They  increase  often 
very  rapidly,  and  when  not  interfered  with  attain 
enormous  proportions,  v.'eighing  many  pounds.  laf 
their  early  stage,  and  when  small,  they  are  firm^' 
and  resist  pressure;  but  as  they  increase  they 
become  softer  and  softer,  and  more  and  more 
lobulated.  When  the  integuments  covering  them,, 
which  never  become  infiltrated  with  their  growth,} 
ulcerate,  they  form  great  outgrowths  which  retainj 
their  vitalitj-,  and  from  which  serous  fluid  oozes.^ 
A  section  of  one  of  these  tumors  is  more  or  less, 
smooth,  having,  occasionally,  here  and  there  spaces; 
or  cavities,' rather  than  well-defined  cells.  It  is 
usually  juicy,  more  or  less  so  according  to  the 
quantity  of  fibre  tissue  present.  The  juice  is 
never  milky,  but  char  and  pale  yellow.  Nucle- 
ated, oval  cells;  elongated,  fusiform,  spindle-shaped 
fibres,  of  variable  length,  and  with  one  or  two 
nuclei  and  nucleoli,  constitute,  together  \vi:h  deli- 
cate fibre  tissue,  the  elementary  structure  of  theso 
growths. 

The  clinical  history  of  these  tumors  deserves 
close  attention.  Unlike  the  growths  called  can- 
cer, they  do  not  appear  to  infiltrate  organs,  or  to 
infect  the  lymphatic  system.  Consequently,  "'^ 
neighbouring  lymphatic  glands  are  not  affected  uy 
their  pro.Kimity.  But,  like  cancer,  they  enjoy  an 
undoubted  tendency  to  local  recurrence;  and,  cy*" 
associated  with  the'ir  formation  in  the  extremities, 
indisputable  evidence  exists  to  prove  that  tlicy 
may  become  developed  in  some  of  the  internal 
organs  after  the  removal  of  the  first  growth. 

The  treatment  of  these  growths  consists  in  early 
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excision.  This  should  be  done  ns  freely  as  prac- 
ticable, aiul  always  with  that  part  of  the  fibrous 
(ii:;:ui  from  which  the  tumor  especially  sprinfi;3. 
^\'hen,  as  becomes  sometimes  necessary,  a  portion 
n;  ;i  member  is  sacrificed  by  amputation,  a  joint 
intervening  between  tlie  locality  of  the  growth 
and  the  section  of  the  bone  above,  the  operation 
may  be  attended  with  a  good  result.  The  writer 
has,  at  this  moment,  a  patient  under  his  observa- 
tion from  wliom  he  removed  the  leg  and  a  recur- 
rent fibro-plastic  tumor,  growing  close  to  the 
knee  joint,  twelve  and  a  half  years  since.  Ampu- 
tation was  performed  through  the  femur,  and  there 
has  not  been  any  reappearance  of  the  disease. 

Myeloid  groiiths  are  more  especially  associated 
with  the  osseous  system.  They  affect,  for  the 
most  part,  the  articular  ends  of  the  long  bones, 
more  especially  in  early  tage,  although  instances 
are  recorded  of  their  existence  in  connection  with 
the  fhtt  bones,  and  even  the  jaws,  in  the  middle 
period  of  life.  The  reader  should  consult  the 
monographs  by  Mr.  Henry  Gray  {Med.  Chir. 
Trans.  1»56.  p.  1-22),  and  Dr.  Wilks  {Guy's  Hos- 
pital Reps.  18,57,  p.  143),  in  which  he  will  find 
much  valuable  information.  The  distinguishing 
elementary  structures  composing  these  growths 
resemble  those  fotmd  in  the  marrow  and  other  ele- 
ments of  bone  in  the  foetus.  Now,  these  growths, 
although  at  first  local  and  entirely  removed,  as  by 
amputation  of  a  member,  may  subsequently  appear 
in  some  distant  organ  of  the  body,  in  another  bone 
for  example,  without  any  affection  of  the  stump, 
or  infection  of  the  lymphatic  system. 

Re.cttrreid  fibroid  growths  are  chiefly  charac- 
terised by  a  largs  proportion  of  the  fibre  element. 
Their  section  is,  therefore,  very  firm,  with  diffi- 
culty torn,  not  very  juicy.  The  distinction  is 
rather  in  relation  to  their  elementary  structure 
than  of  clinical  signification. 

Jtlyaoma,  a  modern  term,  is  applied  to  those 
growths  which  contain,  together  with  a  very  deli- 
cate fibre  element,  a  large  proportion  of  a  mucoid 
fluid,  which  draws  out  in  threads.  Ttieir  clinical 
history  closely  resembles  the  fibro-plastic] 

Dr.  Warren,  of  the  United  States,  in  a  work  re- 
plete with  valtiable  information,  prefers  the  classi- 
fication of  tumors  founded  upon  the  different 
textures  in  which  they  form  and  grow.  I  appre- 
hend, however,  that  this  classification  will  not  be 
found  to  answer  ;  indeed.  Dr.  Warren  acknow- 
ledfes  certain  objections  to  it;  namely,  that  it  is 
often  difficult  to  ascertain  in  which  texture  any 
given  tumor  originates,  and  that  the  proposed  ar- 
rangement refers  to  the  same  general  head,  with- 
o\it  distinction,  malignant  tumors,  and  those  free 
from  this  character.  A  third  objection,  noticed  by 
A  critical  writer,  and  perhaps  a  still  more  serious 
one,  is  the  fact,  that  many  tumors  consist  of 
morbid  products,  which  alfecl  several  tissues  indis- 
criminately, and  sometimes  simultaneously  in  the 
same  subject;  such,  for  instance,  as  the  medullary 
sarcoma,  or  fungus  li£ematodes,  which  generally 
affects,  lint  only  several  difTuront  tissues,  but 
several  different  organs  at  the  same  time.  But,  our 
knowledge  of  tumors  is  still  so  imperfect,  that 
probably  it  will  be  long  before  a  classification  of 
them  can  be  established,  oven  with  few  defects  or 
inconsistencies.  (Sec  liilinh.  Med.Jotcni.  Oct.  Iliu7, 
p.  491.) 

[Classificalion  of  liimors.  —  The  following 
classification  of  tumors,  taking  that  word  in  its 


widest  sense,  is  based  upon  their  elementary  com- 
position, and  has  been  arranged  especially  with 
regard  to  facilitating  their  diagnosis  at  the  bed- 
side. 

The  primary  divisions  are  in  accordance  with 
their  palpable  physical  characters  and  the  ele- 
mentary structures  of  the  bod^'. 

I.  Tumors  produced  by  collections  of  fluid. 
II.  Tumors  composed  of  solids. 
III.  Tumors  consisting  of  fluid  and  solids  in 
variable  proportions. 

I.  Those  consisting  of  accumulations  of  fluid 
are  generally  composed  of  one  of  the  ordinary 
fluids  of  the  body — as,  for  example,  of  the  blood- 
hcBinatoma :  a  collection  of  serum  in  one  of  the 
serous  sacs,  as  hydrocele  tunicas  vaginalis;  or  of 
serum  in  a  closed  sac  or  cyst,  in  the  connective 
tissue  of  the  body,  as  sero  cysts,  hygroma:  of 
mucus,  in  association  with  the  raucous  glands  and 
ducts,  myxoma:  of  a  retained  secretion,  as  the 
milk,  galactoma  :  of  the  products  of  inflammation, 
as  ^-as,  pyoma :  of  collections  of  fluid  associated 
with  defective  development  or  deformity  of  bony 
cavities  and  canals,  as  the  accumulations  of  cere- 
bro-spinal  fluid  in  the  cephalic  and  trachidian 
meningoceles:  of  entozoa  cysts,  as  ecchinococcus 
hominis,  eniozooma. 

II.  Tumors  composed  of  solid  growths. 

A.  New  growths,  neoplasms,  histoid  tumors, 
the  elementary  composition  of  which  resembles 
more  or  less  closely  one  or  other  of  the  organs  or 
structures  of  the  body  in  their  fully  developed 
state. 

I.  Fibrous  tissue  growths.  Fibroma.  2.  Bony 
growths.  Osteoma.  3.  Cartilaginous  growths, 
Chondroma.  4.  Fat  growths.  Lipoma.  5.  Vas- 
cular growths,  Angioma.  6.  Nervous  growths, 
Neuroma.  7.  Glandular  growths,  Adenoma.  8. 
Papillary  growths.  Papilloma.  9.  Epidermic 
growths,  corns,  horns,  Epidermoma. 

B.  Growths  composed  of  elements  in  a  more  or 
less  rudimentary  or  embrj'onal  stage. 

].  Fibro-plastic  growths,  Plasmoma.  2.  Cell 
growths,  as  myeloid,  Epithelioma,  Carcinoma, 
tubercle. 

III.  Tumors  composed  of  both  fluid  and  solid 
substances. 

This  composition  of  a  tumor  may  be  its  charac- 
teristic from  the  first,  as  in  those  growths  termed 
cystosarcoma ;  but  it  very  often  depends  upon 
changes  taking  place  during  its  progressive  in- 
crease. For  example,  in  the  blood  tumors, 
which,  at  first  fluid,  become  more  and  more  solid; 
and  the  converse,  as  in  some  forms  of  cell  growths, 
when  serum  exudes  from  the  growth,  and  a  large 
circumscribed  accumulation  of  fluid,  constitutes  the 
most  notable  feature  of  the  tumor.  Also,  in- 
stances of  growths  connected  with  special  organs, 
generally  glandular,  as  in  new  growths  aflccting 
the  testis,  ovary,  mammary  gland,  and  cutaneous 
follicular  timiors.  Even  hernial  tumors  belong 
to  ihis  category,  as  well  as  liamorrhnidal  growths. 

In  a  clinical  point  of  view,  tlio  following  classi- 
fication of  tumors  is  made  by  Billroth.  {Die  a'l- 
gem.  chir.  Pathol.     Thcrupit:,  '1060,  p.  G?>X) 

1.  Tumors  of  very  slow  growth,  which  may 
exist  throughout  the  whole  life  without  becoming 
infectious;  the}''  are  cm'able  by  excision,  and  may 
make  their  appearance  singly  or  in  indefinite  num- 
bers. However,  this  last  condition  is  not  frequent. 
Wc  designate  them   cspecinlly  as  innocent  or 
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benign.  Tliey  consist  of  simple  cysts,  lipomn, 
fibrnn-.a,  chondroma,  osteoma,  true  neuroma,  horny 
papilloma. 

2.  Tumors  with  very  great  diversity  in  rapidity 
of  growth,  and  great  proneness  to  local  return; 
they  become  rarely  infectious,  but  often  appear  in 
great  numbers ;  e.g.,  sarcoma,  adenoma. 

3.  Tumors  of  rapid  growth,  which  are  always 
infectious,  show  not  only  great  proneness  to  local 
return,  but  very  frequent  infiltration  of  the  neigh- 
bouring lymph  glands,  and  successive  appearance 
of  many  similar  tumors  in  different  organs;  e.g., 
carcinoma. 

4.  Tumors  of  rapid  growth  and  of  very  infec- 
tious nature,  with,  not  uncommonly,  at  the  same 
time  the  appearance  of  many  similar  secondary 
tumors,  always  very  soft ;  e.g.,  medullary 
fungus.] 

Besides  many  operations  which  have  of  late 
years  been  performed,  and  are  remarkable  on  ac- 
count of  the  great  size  of  the  swellings  removed, 
others,  still  more  interesting,  claim  attention  on 
account  of  the  nature  and  situation  of  the  parts  ex- 
tirpated. On  the  excision  of  the  thyroid  gland  I 
need  not  here  dwell,  as  it  is  elsewhere  noticed  (see 
Thyroid  Gland);  but  I  feel  called  upon  to  men- 
tion some  other  very  bold  operations,  the  particulars 
of  which  are  full  of  instruction.  The  first  is  that 
performed  by  Mr.  Goodlad,  of  Burj',  in  Lanca- 
shire. The  case  was  an  immense  tumor,  situated 
on  the  left  side  of  the  face  and  neck,  and  the  base 
of  which  was  about  twenty-eight  inches  in  circum- 
ference. The  disease  extended  from  the  external 
canthus  of  the  eye  above  to  within  three-quarters 
of  an  inch  of  the  clavicle  below,  and  some  idea  of 
the  depth  of  its  attachments  may  be  conceived, 
when  it  is  known  that  the  whole  parotid  gland  was 
involved  in  it.  For  the  purpose  of  obviating  all 
danger  of  hsemorrhage,  Mr.  Goodlad  began  with 
tying  tlie  carotid  artery.  The  nature  of  the  opera- 
tion will  be  best  understood  by  adverting  to  the 
appearances  afterwards  presented  by  the  wound. 
"  The  whole  sterno-mastoid  muscle  was  exposed, 
and  its  fibres  dissected  clean,  except  about  half  an 
inch  from  its  insertion  into  the  clavicle.  The 
■wound  extended  backwards  from  behind  the  mas- 
toid process  to  tiie  trachea  anteriorly,  but  became 
narrower  in  the  direction  of  the  muscle  at  the 
lower  part  of  the  neck.  The  submaxillary  gland 
was  exposed,  and  about  one-fifth  of  its  substance 
not  appearing  healthy,  was  removed.  The  digastric, 
and  the  greater  portion  of  the  mylo-hyoideus,  were 
exposed.  The  ramus  of  the  jaw  was  only  covered 
by  periosteum,  except  where  covered  by  the  mas- 
seter  muscle,  part  of  which,  not  appearing  healthy, 
was  dissected  away.  The  whole  of  the  condyloid 
process  of  that  bone  was  laid  bare  in  the  same 
manner,  and  behind  it  the  pterygoid  muscles  were 
also  exposed.  The  membrane  of  the  cheek  was 
only  covered  by  a  cellular  substance,  which  did  not 
appear  healthy;  but  sufficient  skin  was  saved  to 
cover  the  zygoma.  The  parotid  gland  teas  eittirdy 
removed.'"'  This  enormous  wound  healed  in  ten 
weeks;  but  unfortunately  the  cure  was  not  perma- 
nent; the  disease  returned,  and,  fifteen  months 
after  the  operation,  the  poor  woman  died.  (See 
Med.  Chir.  Trans,  vol.  vii.  p.  112,  &c.  vol.  viii. 
p.  582.) 

llcspecting  tlie  foregoing  severe  operation, 
many  surgeons  may  doubt  the  propriety  of  tying 
the  carotid  artery,  as  a  preparatory  step,  and,  in- 


deed, it  is  positively  condemned  in  an  anonymoui 
note  attached  to  the  above  case;  simple  temporary 
pressure  on  the  exposed  vessel  being  represented 
as  preferable. 

[Acupressure  might  be  employed  instead  of  a 
ligature.] 

Another  interesting  case  of  removal  of  a  large  tu- 
mor involving  the  parotid  gland,  and  connected 
with  the  transverse  process  of  the  atlas,  the  basij 
of  the  skull,  the  meatus  auditorius,  mastoid  pro- 
cess, and  angle  of  the  jaw  is  narrated  by  Mr.  Car- 
niichael,  who,  in  order  to  complete  the  dissection, 
was  obliged  to  divide  the  trunk  of  the  facial  arterj- : 
"Instantly  (says  he)  an  alarming  gush  of  blood, 
which  evidently  came  from  a  large  vessel,  followed 
the  division  ;  a7id  ihe  danger  appeared  the  more  im- 
minent  as  the  pressure,  which  Mr.  Todd  applied  with 
all  the  force  he  could  exert  upon  the  carotid  trunk, 
tvas  actually  incapable  of  repressing  the  torrent. 
There  was  not  a  moment  to  be  lost.    Mr.  Colles 
plunged  a  dry  sponge  to  the  bottom  of  the  wound, 
and  firmly  pressed  on  the  bleeding  vessel,  while  I 
made  a  horizontal  section  of  the  tumor,  till  I 
arrived  at  the  cavities  occupied  by  the  sponge, 
with  the  view  of  exposing  as  quickly  as  possible 
the  mouth  of  the  bleeding  vessel.    This  was  ac- 
complished in  sufficient  time  to  save  the  patient's 
life."    Mr.  Carmichael,  at  the  conclusion  of  the 
history,  remarks  that,  if  he  were  called  upon  to 
perform  such  an  operation  again,  he  would,  in  tlie 
first  instance,  pass  a  ligature  wider  the  carotid 
trunk,  which  might  he  tightened,  or  not,  as  occa- 
sion should  require.     The  case  here  spoken  of 
had  a  successful  termination.     One  remarkable 
consequence  was  a  paralysis  of  one  side  of  the 
face,  brought  on  by  the  division  of  the  trunk  of 
the  portio  dura  in  the  operation.    (See  Trans,  of 
the  King''s  and  Queen^s  College  of  Physicians, 
vol.  ii.  p.  101,  8vo.  Dublin,  1818.) 

The  next  instance  which  I  shall  notice,  of  the 
removal  of  an  enormously  enlarged  parotid  gland, 
is  that  recorded  by  Klein,  of  Stuttgardt.  The  pa- 
tient  was  a  woman  of  seventy,  and  the  swelling 
extended  from  the  ear  to  the  shoulder.  In  the 
operation,  all  the  branches  of  the  facial  nerve 
were  divided  ;  a  piece  of  the  masseter  was  left 
hanging ;  the  external  carotid  artery  and  pat 
vagimi  were  left  quite  bare  ;  the  dissected  sternor 
mastoid  lay  on  one  side  ;  and  the  temporal,  exter-' 
nal  maxillarj-,  and  auricular  arteries,  were  of  coursi 
divided,  along  with  several  arteries  of  the  neck} 
the  largest  of  these  were  tied,  j-et  the  bleeding 
was  very  considerable.  The  event  was  so  suc^ 
cessful,  that  in  less  than  three  weeks  the  wound 
entirely  healed. 

The  same  distinguished  surgeon  also  removed 
a  fatty  tumor,  extending  from  ihe  buttock  to  thf 
ham,  ujid  mcasuiing  three  feet  one  inch  in  leniith, 
and  two  feet  six  inches  in  circumference.  Klein 
undertook  its  removal,  on  the  supposition  that  it 
was  an  encysted  tumor  lying  above  the  fascia 
lata;  but  it  turned  out  to  be  fat — a  lipoma — coming 
from  beneath  it,  and  reaching  to  the  thigh-bone, 
and  in  every  direction  amongst  the  muscles,  nerve*, 
and  blood-vessels  of  the  thigh.  At  length,  pa™y 
with  the  fingers,  and  partly  with  the  knife,  the 


fatty  mass  was 


separated  from  all  its  iniportan' 

  everal   vessels   were  tied, 

amongst  them  the  profunda  femoris.  H"*^'*!?'^' 
not  more  than  a  pound  of  blood  was  lost.  ^ 
tumor,    after   its  removal,  weighed  twcni;/'-^^ 
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j  ouiids  and  three  quarters.  The  patient,  a  woman 
4-t  years  of  age,  went  on  very  well  for  eight  days  ; 
but,  on  the  ninth,  she  was  constantly  complaining 
of  uneasiness  in  the  foot  of  the  ati'ected  limb  ;  her 
pulse  became  weak  and  intermitting  ;  and  she 
sank  in  the  most  unexpected  manner.  (See 
Journ.  fur  Cldrtirgie.  Herattsgcgchen  von  D.  L. 
Graefe  und  D.  1\  F.  Wallker,  b.  i.  p.  106,  &c., 
8vo.  Berlin,  1820  ;  or  Quarlerli/  Journal  of  Fo- 
reign jSIediciue,  &c.,  vol.  ii.  p.  373,  &c.) 

In  the  autumn  of  1823,  M.  Bc'clard  is  stated  to 
have  removed  the  whole  of  the  parotid  gland, 
which  is  described  as  being  in  a  truly  scirrhous 
state :  the  disease,  however,  returned,  and  the  pa- 
tient ultimately  died  of  it.  (See  Arch,  gin,  de 
jl/erf.  Janvier  1824.) 

Dr.  Warren,  of  the  United  States,  relates  an  in- 
teresting but  formidable  case,  in  which  he  removed 
a  glandular  tumor  from  the  neck,  situated  so 
closely  to  the  vessels  and  nerves  that  it  was  diffi- 
cult to  distinguish  them.  The  jugular  vein  was 
obliterated,  the  carotid  artery  diminished  in  size, 
and  the  pneumogastric  nerve  so  closely  mixed  with 
it,  that,  though  separated  from,  it  was  not  wholly 
cleared  of  the  tumor  ;  while  the  gustatory  nerve 
required  tobe  divided,  and  the  pharynx  was  opened, 
yet  the  patient  recovered  from  the  immediate  effects 
of  the  operation.  After  an  interval  of  some  months, 
however,  ulceration  took  place,  and  destroyed  the 
patient,  about  one  year  from  the  date  of  the  opera- 
tion. (See  Warren,  on  Tumors,  &c.,  8vo.  Bos- 
ton, 1837.) 

[Another  case  is  related  by  Dr.  Warren  in 
which,  during  an  operation  for  the  removal  of  a 
large  tumor  from  the  cervical  region,  the  internal 
jugular  vein  was  cut  and  tied.    (P.  182.)] 

In  the  removal  of  a  tumor  from  the  neck.  Dr. 
A.  H.  Stevens,  Professor  of  Surgery  in  the  Uni- 
versity of  New  York,  had  occasion  also  to  tie  the 
internal  jugular  vein  at  an  earlier  period  than  Dr. 
Warren.  "  A  man  of  middle  age  (he  states)  came 
under  my  care  in  the  New  York  Hospital,  during 
the  last  winter  (1830),  with  an  extensive  flattened 
tumor  under  the  sterno-mastoid  muscle,  formed 
of  the  chain  of  lymphatic  glands,  which  accom- 
panies the  great  vessels  on  the  left  side  of  the 
neck,  in  a  state  of  great  enlargement.  It  had 
been  the  subject  of  a  previous  unsuccessful  ope- 
ration, and  was  then  alarmingly  obstructing  the 
powers  of  deglutition  and  respiration.  In  the 
course  of  my  operation  for  the  removal  of  this 
tumor,  after  it  had  been  detached,  except  at  its 
inner  and  posterior  edge,  I  drew  the  tumor  out- 
wards and  forwards,  and  divided  a  vein  of  con- 
siderable size  passing  horizontally  outwards,  near 
its  junction  with  the  internal  jugular.  Half  an 
ounce  of  venous  blond  escaped,  and  in  an  instant 
afterwards,  a  peculiar  sound  was  heard,  like  tiiat 
occasioned  by  drawing  into  a  syringe  the  last  por- 
tions of  water  from  a  basin.  It  was  a  moment  of 
intense  anxiety,  for  the  fate  of  Dupuytren's  pa- 
tient was  fresh  in  my  recollection.  I  immediately 
placed  my  finger  on  the  aperture  in  the  vessel, 
seized  the  pulse  with  the  other  hand,  and  watched 
the  patient's  countenance.  All  seemed  well,  &c. 
After  a  moment's  deliberation,  I  determined  to 
pass  a  ligature  around  the  internal  jugular,  below 
and  above  the  junction  of  the  wounded  branch.  It 
was  accordingly  separated  from  the  par  vagum 
and  carotid  with  the  blunt  point  of  an  eyed 
probe,  armed  with  a  double  ligature,  and  one  of  the 


ligatures  was  secured  below,  the  other"  above,  the 
wounded  vessel.  The  operation,  of  which  little 
remained  to  be  done,  was  then  completed.  The 
man  suffered  from  cough  and  difficult  respiration 
between  the  fourth  and  seventh  days  after  tlie  ope- 
ration, for  which  he  was  twice  bled,  and  saline 
purgatives  administered.  The  ligatures  came  away 
on  the  fourteenth  day,  and  the  case  went  on  without 
any  peculiarities. 

"  If  the  par  vagum  can  be  divided  on  one  side, 
without  endangering  life — a  question,  I  believe, 
not  yet  settled  by  positive  experiment — the  propo- 
sition will  be  established,  that  many  tumors  in  the 
side  of  the  neck  (the  removal  of  which  is  now 
deemed  impracticable)  may  be  successfully  extir- 
pated." (^Hees's  Amer.  ed.  of  this  Dictionary; 
Suppleinentan/  Appendix.) 

I  suspect,  that  many  accounts  published  of  the 
removal  of  the  whole  parotid  gland  did  not  truly 
relate  to  the  body  itself,  certain  portions  of  which 
seem  to  be  beyond  the  reach  of  the  knife  in  tha 
living  subject  ;  for  who  could  cut  out  the  portions 
ofit  between  the  articulation  of  the  lower  jaw  and 
the  pterygoid  processes  ?  Such  accounts,  I  think, 
refer  to  the  taking  away  of  tumors  which  have 
grown,  and  more  or  less  displaced,  or  produced, 
absorption  of  the  parotid.  I  find  in  Listen's 
Practical  Surgery  several  good  remarks  on  tu- 
mours formed  over  the  parotid,  and  behind  the 
ramus  and  angle  of  the  jaw.  "  These  (says  he), 
whether  enlargements  of  the  lymphatic  glands,  or 
adventitious  formations,  are  bound  down  by  a 
strong,  condensed,  cellular  sheath,  or  fascia,  and 
also  by  the  fibres  of  the  platysma  myoides,  which 
pass  upon  the  side  of  the  face.  Their  growth  and 
prominence  externally  is  equally  extensive  among 
the  deep-seated  parts.  The  parotid  gland  is  dis- 
placed and  absorbed  ;  the  diseased  mass  is  im- 
bedded in  its  substance,  and  ultimately  occupies 
its  place.  The  vascular  supply  is  abundant,  and 
the  nerves  become  intimately  attached  to  the  pos- 
terior surface  of  the  condensed  cellular  cyst.  The 
tumor  is  firmly  fixed  in  all  ways  by  its  strong  in- 
vestments, firm  adhesions,  and  by  its  being,  as  it 
were,  dovetailed  by  its  processes  between  the 
bones.  I  have  sometimes,  after  the  removal  of 
tumors  of  long  standing  in  this  situation,  found 
exposed  the  whole  cavity  betwixt  the  mastoid  pro- 
cess and  the  ramus  of  the  jaw,  the  styloid  and 
pterygoid  processes,  muscles,  &c.  The  interfe- 
rence with  these  growths  (parotid  tumors,  as  they 
are  called,  though  the  parotid  gland  itself  is  not 
very  subject  to  disease)  requires  no  small  degree 
of  consideration.  If  there  be  reason  to  suspect 
that  the  disease  is  of  a  malignant  nature,  and  not 
strongly  limited  by  a  cellular  cyst,  no  interference 
is  admissible.  If,  on  the  contrary,  it  be  at  all 
moveable,  has  advanced  slowly,  possesses  a  smooth 
surface,  and  is  firm  (neither  of  stony  hardness 
nor  pulpy),  then  the  operation  may  bo  contem- 
plated. A  very  free  division  of  the  superimposed 
parts  is  essential  to  the  success  of  tiie  proceeding. 
For  this  object,  a  perpendicular  incision  is  first 
made,  and  others  added,  so  as  to  form  two  or  more 
flaps.  The  incisions  must  penetrate  to  the  sub- 
stance of  the  tumor,  and  divide  its  immediate  in- 
vestments ;  it  being  a  more  easy  matter  to  turn  a 
diseased  part  out  of  its  cellular  cyst,  than  to  dissect 
that  out  of  the  parts  to  which  it  adheres,  and  from 
whence  it  draws  its  supplies. 
"  The  dissection  should  now  be  carried  deeply 
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to  the  lower  boundary  of  the  disease,  where  tlie 
vessels  are  known  to  enter.  These  will  be  at  once 
divided  and  compressed,  or  tied,  if  it  be  thought 
•worth  while,  and  the  vessels  be  very  large;  for  the 
fingers  of  the  assistant  are  in  the  way  of  the  fur- 
ther and  perhaps  more  delicate  dissection.  This 
is  pursued  much  more  safely  and  satisfactorily 
thus;  and  it  will  be  found  always  much  better  to 
meet  the  danger  at  once,  than  to  be  obliged  to  tie 
one  vessel  after  another,  and  perhaps  the  various 
branches  over  and  over  again,  instead  of  the 
trunk.  Much  less  blood  will  be  lost;  the  time 
occupied  in  the  operation  will  be  abridged;  and 
the  pain  and  suffering  very  much  diminished.  The 
utmost  care  must  be  taken  to  avoid  the  branches 
of  the  cervical  nerves,  and  those  of  the  portio  dura, 
by  dissecting  the  posterior  aspect  of  the  tumor 
carefully,  and  in  the  direction  of  their  course,  the 
edge  and  point  of  the  knife  being  constantly 
turned  towards  the  part  to  be  removed;  but  in 
some  cases  of  this  kind  the  division  of  part  of  the 
pes  anserinus  is  quite  unavoidable;  and  we  have 
sometimes  to  decide  between  leaving  part  of  the 
tumor,  and  causing  a  temporary  paralysis  of  part 
of  the  face."  (See  Lision's  Practical  Surgery, 
p.  2/5.) 

In  the  section  on  Erectile  Tumors,  contained  in 
Dr.  Warren's  woik,  several  interesting  remarks 
may  be  found,  which,  had  I  been  acquainted  with 
earlier,  I  should  have  noticed  in  the  articles 
Aneurism  and  NiEvus.  He  gives  an  instance  of 
aneurism  by  anastomosis,  situated  near  the  internal 
angle  of  a  young  woman's  right  eye,  where  the 
anastomosis  of  the  facial,  ophthalmic,  and  frontal 
arteries  takes  place,  and  where  the  disease  pro- 
duced a  pulsating  tumor  as  large  as  a  hazel-nut. 
The  anastomosing  branch  of  the  ophthalmic  artery 
was  first  tied,  the  facial  artery  divided,  the  tumor 
emptied,  and  a  compress  applied  over  the  artery 
and  sac.  On  division  of  the  facial  artery,  the 
pulsation  ceased;  but  there  was  a  return  of  slight 
pulsation  on  the  third  day.  In  a  fortnight,  the 
tumor  pulsated  as  strongly  as  it  did  before  the 
operation,  and  the  carotids  throbbed  violently,  es- 
pecially the  right  one.  After  the  trial  of  some 
general  remedies  and  low  diet  for  two  months, 
without  benefit,  Dr.  Warren  tied  the  right  carotid 
artery.  The  pulsations  on  that  side  were  imme- 
diately relieved,  those  of  the  left  gradually  abated, 
and  the  operation  led  to  a  complete  cure. 

In  the  foregoing  case,  considerable  perplexity 
was  occasioned  liy  the  pulsations  being  almost  as 
powerful  and  distressing  on  the  left  side  of  the 
head  as  on  the  right,  so  that  it  could  not  be  fore- 
told whether  tying  the  right  carotid  alone  would 
have  been  followed  by  their  cessation,  or  the  left 
carotid  might  not  also  have  required  the  applica- 
tion of  a  ligature  to  it.  The  result  seems  to  Dr. 
Warren  to  prove  that  the  pulsations  were  sympa- 
thetic. In  this  example,  it  likewise  merits  notice, 
that  the  interruption  of  the  current  through  the 
small  arteries  was  not  adequate  to  stop  the  pulsa- 
tions of  the  tumor,  nor  to  check  its  growth,  which 
could  only  be  accomplished  by  putting  a  stop  to 
the  stream  of  blood  in  the  large  trunk.  From  this, 
however.  Dr.  Warren  does  not  deem  the  inference 
warrantable,  that  it  is  necessary,  in  every  instance 
of  aneurism  by  anastomosis,  to  tie  the  arterial 
trunk  from  which  the  nutrient  vessels  of  the 
tumor  proceed.  Such  trunk  might  also  be  tied, 
5""'  yet  the  disease  not  invnrialily  be  cured;  an 


example  of  which  Dr.  Warren  met  with  in  hig 
own  practice.  The  reason  of  the  difference  seems 
to  be,  that,  in  some  instances,  a  cure  will  not  be 
effected,  unless  the  vessels  immediately  entering 
the  tumor  are  secured,  and  also  the  large  trunk 
from  which  they  are  derived.  The  first  proceed- 
ing is  rendered  indispensable  by  the  free  anasto- 
mosis of  the  small  vessels  of  the  head  and  face; 
and  the  second  by  the  necessity  of  excluding  the 
tumor  and  its  nutrient  arteries  from  the  constant 
impulse  of  the  heart,  and  the  influx  of  blood,  until 
adhesion  has  been  completed.  (See  Warren,  on 
Tuniors,  <Sj;c.,8vo.  Boston,  1837.) 

With  respect  to  the  disputed  question,  what  is 
the  structure  of  these  erectile  tumors?  I  may 
refer  to  a  very  interesting  case  and  observations, 
recently  published  by  Mr.  T.  B.  Curling.  (See 
Lon.  Med.  Guz.  for  Aug.  1838.)  From  his  em- 
amination  of  a  large  tumor  of  this  kind  with  a 
microscope,  he  found  the  arteries  terminating  by 
direct  continuity  of  tube  in  the  veins,  and  not  in 
cells,  as  has  been  sometimes  represented.  [Mr. 
Birkett  has  described  the  structure  of  a  subcuta- 
neous nsevus  in  the  Trans,  of  the  Royal  Med.Chir. 
Society,  vol.  xxx.,  1847,  and  shown  the  relation 
uhich  these  new  growths  have  to  the  fibrous 
tissues.  The  fibrous  stroma  resembles  very  closely 
that  of  the  Corp.  Cavernosa  penis,  as  stated  by  John 
Bell  {Principles  of  Surgery,  vol.  i.  p.  469).]  The 
erectile  tissue,  which  is  one  of  the  analogous  tissues 
of  Carswell  and  other  pathologists,  is  described  by 
the  latter  as  presenting  varieties  similar  to  those 
observed  in  the  natural  erectile  tissues,  sometimes 
consisting  of  a  spongy  or  cellular  structure,  inter- 
cepted by  fibrous  tissue;  but,  at  other  times,  and 
most  frequently,  consisting  of  an  almost  inextric- 
able network  of  arteries  and  veins,  sometimes  the 
one,  Eometimes  the  other,  of  these  sets  of  vessels 
predominating.  In  one  case,  which  Dr.  Carswell 
had  an  opportunity  of  examining  after  death,  in 
an  infant,  the  tumors  were  formed  of  the  dilated 
extremities  of  the  vessels,  some  of  which  were 
bulbous,  sacculated  and  distended  with  fluid,  or  • 
coagulated  blood.  One  of  them  burst,  and  occa- 
sioned fatal  haemorrhage.  (See  CarsweWs  Illustra- 
tio7is  of  the  Elementary  Forms  of  Disease;  Fasc. 
on  Analogous  Tissues.) 

In  the  article,  Mamma,  Diseases  of,  I  have 
noticed  the  little  agonising  swelling  called  the 
painful   subcutaneous   tubercle,    which    both  Sir 
Astley  Cooper  and  Baron  Dupuytren  concur  in 
describing  as  a  fibro-cellular,  or  libro- cartilaginous 
tuuipr,  invested  by  a  cyst,  situated  almost  ahvii3"S 
under  the  integuments  of  the  limbs,  presenting 
nearly  a  round  shape,  and  scarcely  ever  exceeding 
the  size  of  a  pea.     According  to  Dupuytren,  it 
finally  undergoes  the  kind  of  softening  peculiar  to 
cancer  ;  a  remaik,  however,  which  I  do  not  find 
agree  with  the  statements  of  other  pathologists, 
and  the  correctness  of  which  I  have  not  seen  ex- 
emplified in  practice.    Several  writers  describe  the 
painful  subcutaneous  tubercle  as  formed  in  the 
texture   of  nerve.>=,    or    in  the  track  of  them. 
Thus,  M.  Antuine  Petit,  in  his  discourse  on  pani, 
remarks  that,  on  dissection,  a  white  tubercle  is  met 
with,  covered  by  a  fibrous  membrane,  coninionly 
adherent  to  the  skin,  but  loose  in  the  eeHuIar 
tissue,  where  it  appears  to  be  connected  only  ^^"1 
filaments  of  nerves,  of  which  it  is  the  tcrnimation. 
The  greater  number  of  swellings  of  this  kind  on 
which  he  had  operated,  were  in  the  legs,  only  oue 
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h.wing  been  situated  on  the  nrm.    Clicselden  had 
tu-ice  met  with  a  little  tumor  of  about  tlie  size  of 
a  pea,  under  the  skin  covering  the  tibia,  attended 
V  itii  excessive  pain,  and  remarkably  hard.  The 
disease  was  cured  by  extirpation.    {Ar,at.  ed.  10. 
p.  136.)    The  same  disease  had  been  frequently 
seen  by  Camper,  who  represents  it  as  situated  with- 
in the  tunic  of  the  nerves.  {Demonstr.  Anat.  Pathol. 
lib.  i.  p.  11.)    Chauasier  also  describes  this  sort  of 
swelling  as  most  frequent  in  the  lower  extremities, 
though  he  had  seen  it  on  the  back,  and  as  placed 
in  the  course  of  a  nerve,  and  connected,  with  its 
filaments.    In  Mr.  Liston's  museum,  there  is  in- 
deed  a  specimen,  which   corresponds  to  these 
accounts.    On  the  other  hand.  Sir  Astley  Cooper 
and  Baron  Dupuytren  concur  in  the  statement, 
that  these  painful  subcutaneous  tubercles  are  not 
thus  directly  connected  with  the  nerves.  "I  have 
(says  the  latter)  dissected  many  in  the  dead  sub- 
ject with  the  most  minute  care;  and  in  order  to 
learn  their  nature  more  certainly,  I  have,  in  extir- 
pating them,  removed,  at  the  same  time,  a  consi- 
derable quantity  of  cellular  tissue,  but  never  found 
the  smallest  nervous  filament  adhering  to  their 
surface.    Their  texture  is  evidently  fibro-cellular 
rather  albuminous,  and,  in  time,  they  become 
scirrhous."  Amongst  other  particulars  he  mentions, 
that,  though  they  are  mostly  situated  in  the  sub- 
cutaneous, or  subaponeurotic  cellular  tissue,  they 
are  sometimes  noticed  elsewhere;  and  he  had  seen 
them  ia  the  breast,  scrotum,  back  and  face.  There 
are  rarely  more  than  one  in  the  same  individual. 
I  have  now(1838)  a  male  patient  at  the  Blooms- 
bury  Dispensary,  who  has  a  painful  tubercle  of 
this  description  close  to  the  nipple.  Dupuytren 
represents  this  kind  of  little  tumor  as  being  more 
common  in  women  than  men,  and  between  the  ages 
of  3.5  and  60,  than  at  an  earlier  period  of  life. 
In  order  to  prove  further  that  the  swelling  is  not 
a  disease  of  a  nerve,  he  relates  a  case,  in  which  a 
surgeon  divided  the  infra-orbitary  nerve  for  a  sup- 
posed neuralgic  affection  of  the  face;  but,  instead 
of  being  cured  by  this  measure,  the  disorder  be- 
came much  worse.    Dupuytren  detected  a  painful 
subcutaneous  tubercle  in  the  cheek,  removed  it  by 
excision,  and  the  patient  was  immediately  cured. 
"It  is  manifest  (says  he)  that  if  the  tubercle  had 
been  formed  of  the  nervous  filaments  of  this  branch 
of  the  fifth  pair,  or  had  been  specially  applied  to 
it,  the  division  of  the  nerve  would  instantly  have 
put  a  stop  to  the  pain;  on  the  contrary,  it  continued, 
grew  more  severe,  and  onlj'  terminated  with  the 
existence  of  the  tumor."    In  another  case  related 
by  Dupuytren, i  the   tubercle    did   not  become 
painful  till  after  a  lapse  of  seventeen  years.  He 
asks,  could  this  have  happened  had  it  been  formed 
in  the  track  or  substance  of  a  nerve?    In  another 
instance,   the    tubercle  was  onl)'  painful  when 
pressed,  and  the  pain  did  not  extend  towards  the 
fingers,  but  the  trunk.    He  gives  an  instance,  in 
which  one  was  occasioned  on  a  shoemaker's  finger, 
by  the  prick  of  an  awl,    (See  Dupuytren,  Clin, 
chir.y  t.  i.  art.  1  f!.) 

Ti'MOHS,  Encysted.  These,  which  are  com- 
monly named  wens,  consist  of  a  cyst,  which  isfilled 
with  different  substances.  "When  the  contained 
matter  is  fatty,  the  swelling  is  termed  a  staUoma; 
when  somewhat  like  honey,  rneliccris;  when  like 
pap.  atheroma.  These  are  the  three  species  into 
which  writers  usually  divide  encysted  tumors. 
ITcnvever,  some  of  these  swellings  do  not  conform 
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to  either  of  the  above  distinctions,  as  their  contents 
are  subject  to  very  great  variety  indeed,  and  are 
occasionally  of  an  earthj',  bony,  or  hurny  nature. 
Some  encysted  tumors  of  the  latter  description 
occasionally  burst,  and  assume  the  appearance  of 
horns,  by  the  gradual  projection  of  the  matter 
."iecreted  within  their  cysts.     (See  Sir  Everard 
Homn's  0!'S.  on  the  growth  of  horny  Ecccresmices, 
in  Phil.  Trans,  for  1701.)    In   he  year  (1824)  I 
attended,  with  Mr.  Drew  of  Gower-street,  a  medi- 
cal  gentleman,  from  whose  nates  I  removed  a 
swelling  of  this  nature,  which  had  become  very 
troublesome,  in  consequence  of  its  pressure  making 
the  parts  around  its  base  inflame.  It  had  been  cut 
many  years  ago  by  another  surgeon,  but  grew 
again.    At  present  (18.38),  there  is  no  appearance 
of  its  reproduction,  against  which  I  guarded  by 
carrying  the  incisions  very  deeply.    I  saw  an  ex- 
crescence of  this  kind  removed  some  years  ago 
from  the  scrotum  of  a  man  in  St.  Bartholomew's 
Hospital.    Sir  James  Earle  performed  the  opera- 
tion; and  if  I  am  not  mistaken,  the  preparation  of 
the  disease  is  now  in  the  museum  of  that  Institu- 
tion.   But,  still  more  remarkable  specimens  of 
such  excrescences  are  preserved  in  the  Anatomical 
Museum  of  St.  Thomas's  Hospital;  one  in  parti- 
cular, which  resembles  a  ram's  horn  in  shape,  and 
was  removed  from  a  gardener's  head,  by  Dr.  Roots, 
of  Kingston.    A  further  account  of  the  case  is 
given  in  Rees's  Cyclopaedia,  article  Horny  Excre- 
scence. 

I  suppose  ever}'body  in  London  has  seen  in  the 
British  Museum  the  horn  deposited  there  as  a  cu- 
riosity, and  which,  with  anotlier  of  the  same  size, 
grew  upon  the  head  of  a  human  subject.  What 
is  equally  curious,  hairs  are  not  unfrequently 
found  growing  in  the  cavities  of  encysted  tumors 
{DeJpech,  Precis  des  Mai.  chir.,  t.  iii.  p.  412); 
and  even  teeth,  more  or  less  perfectly  formed,  have 
been  strangely  met  with  in  the  same  situations. 
An  interesting  specimen  of  the  latter  occurrence, 
ill  a  double  encysted  tumor  in  the  orbit,  was  pub- 
lished some  time  ago  by  my  friend  Mr.  Barnes,  of 
Exeter.    (See  i\red.  Chir.  Trans.,  vol.  iv.  p.  316.) 

It  is  observed  by  Sir  Astley  Cooper,  that  it  is 
when  encysted  tumors  are  situated  upon  the  temple, 
and  near  the  eyebrows,  and  other  hairy  parts,  that 
they  sometimes  contain  hairs ;  these  "  have  no 
bulbs,  nor  canal,  and  differ  therefore  from  those 
which  are  produced  on  surfaces  of  the  body,  which 
naturally  form  hair."  In  sheep,  the  cysts  some- 
times contain  wool.  {Suryical  Essays,  part  ii. 
p.  233.)  The  manner  in  which  these  horny  ex- 
crescences are  produced  ia  stated  to  be  as  follows  : 
"  The  horn  begins  to  grow  from  the  open  surface  of 
the  cyst;  at  first  it  is  soft,  but  soon  acquires  con- 
siderable hardness;  at  first,  it  is  pliant,  but  after 
a  few  weeks,  it  assumes  the  character  of  horn." 
(Vol.  cit.  p.  235  ;  see  also  Home,  in  Phil.  Trans, 
for  17,')1.) 

Encysted  tumors  are  generally  of  a  roundish 
shape,  and  more  elastic  than  the  generality  of 
solid  swellings.  However,  the  latter  circumstance 
depe  nds  very  much  upon  the  nature  of  their  con- 
tents, and  the  thickness  of  their  cysts.  So  far  as 
my  observation  extends,  encysted  tumors  form 
more  frequently  on  the  head  than  any  other  part; 
but  they  are  very  frequently  met  with  in  all  situ- 
ations under  the  integuments,  and  sometimes  in 
deeper  places.  Encysted  tunnu's  are  likewise 
ol'ten  seen  on  the  cyelid.s.  They  nro  in  general 
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nearly  gloViilav,  and,  when  seated  on  the  head,  feeb 
very  firm,  but  upon  the  face  they  are  attended, 
with  a  fluctuation,  more  or  less  obscure.   The  skin 
coverinc;  them  is  generally  uuinflamed;  but  it  is 
now  and  then  streaked  with  blood-vessels,  _  which 
are  larger  than  those  of  the  surrounding  integu- 
ments. "-In  the  centre  of  the  tumor,  on  the  skin, 
-it  often  happens  that  in  its  early  state  a  black  or 
dark-coloured  spot  may  be  seen,  which  sometimes 
continues  through  the  whole  course  of  the  disease. 
In  general,  they  are  unattended  with  pain,  are 
never  in  -themselves  dangerous,  and  only  reqnire 
removal  from  the  parts  in  which  they  occur,  ou  ac- 
wmt  of  the  unseemly  appearance  they  produce. 
They  move'  readily  within  the  cellular  membrane, 
if  tliey  are  free  from  inflammation,  but  the  skin  in 
general  does  not  easily  move  over  them."   ^^^'^ ^• 
■Cooper,  Surgical  Essays,  part  ii.  p.  230.)  The 
greatest  number  of  encysted  tumors,  which  this 
«sperienced  surgeon  has  met  with  in  the  same 
individual,  was  sixteen,  situated  upon  the  head; 
■■and  he  has  seen  nine  in  another  patient,  as  many 
-ns  which  number  on  one  person  I  have  seen  myself. 
"Four,  five,  and  six,  as  Sir  Asiley  remarks,  are  not 
uncommon.    The  largest  which  he  has  ever  seen 
■was  equal  in  size  to  an  ordinary  cocoa-nnt,  and 
grew  upon  the  head;  but  in  general  they  are  not 
more  than  one  or  two  inches  in  diameter.  He  con- 
siders them  in  some  degree  hereditary,  as  he  has 
• -o.rteu  heard  a  patient  observe,  "I  have  several 
-  sv/ellings  upon  my  head,  and  my  father  (or  my 
vniother)  had  several."   They  also  frequently  occur 
■in  several  members  of  the  same  family.  (P.  231.) 

According  to  Sir  Astley  Cooper,  when  encysted 
■Jtumcrrs  are  dissected,  some  part  of  their  surface  is 
found  firmly  adhering  to  the  skin,  while  other 
-pans  are  connected  to  it  merely  by  the  cellular 
anembrane.    The  cyst  itself  is  embedded  more  or 
4eBS  deeply  in  the  cellular  membrane,  and  its 
Ihickness  is  different  in  different  parts  ef  the  bodj". 
X)n  the  face,  or  near  the  outer  canthus,  the  cyst  is 
■Tery  thin;  but  on  the  back  it  is  much  thicker,  and 
.^on  the  head  it  is  so  thick  and  firm  that  it  retains 
■'..si'fg  form  after  the  discharge  of  its  contents,  and  is 
80  elastid-  lhat,  after  being  compressed,  it  readily 
expands  aijain  to  its  former  size.  Within  the  cyst 
Sir  Astley '  Cooper  remarks,  there  is  a  lining  of 
cuticle^-  i^hich  adheres  to  its  interior,  and  several 
desquamations,  of  the  same  substance,  are  formed 
■.Within  the  first  lining.    If  the  vessels  of  the  cyst 
are  injected,  they  are  found  to  be  numerous,  but  ot 
email  size.    The  cysts  are  occasionally  met  with  in 
an  ossified  state.  {Sicrgical  Essays,  part  ii.  p.  23-.., 
.233.)    The  investigations  of  Sir  Astley  Cooper 
;prove  that  many  encysted  tumors  arise  from  the 
enlargement  of  the  follicles,  or  glandular  pores  in 
consequence  of  the  obstruction  of  their  orihce. 
'(P  236.)    This  view  furnishes  another  considera- 
.tion  against  the  view  taken  of  the  formation  of 
tumors  by  Dr.  Baron. 

Sir  Astley  Cooper  was  so  obliging  as  to  present 
jme  with  two  preparations,  in  which  this  origm  of 
two  superficial  encysted  swellings  is  very  manifest. 
These  specimens  1  have  placed  in  University  Col- 
lege Museum.  1  have  also  to  thank  him  for  his 
kindness  in  showing  me  two  cases,  in  which  the 
fact  of  there  being  an  opening  in  the  skin,  commu- 
nicating with  the  cavity  of  the  swelling,  and  giving 
occasional  exit  to  its  contents,  was  completely 
evident.  I  frequently  meet  a  surgeon  who  has 
for  some  years  an  encysted  tumor  on  the 
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cheek,  and  in  whom  the  small  black  point  on  the 
centre'  is  very  conspicuous.  Of  course,  it  is  not  in- 
tended that  this  doctrine,  concerning  the  origin  of 
an  encysted  tumor,  should  extend  to  the  forma- 
tion of  cysts  in  general,  which  often  present  them- 
selves, not  only  with  great  diversity  of  structure, 
but  under  circumstances  in  which  their  beginning 
could  not  possibly  be  accounted  for  by  the  ob- 
struction of  the  orifices  of  any  sebaceous  follicles. 

As  all  Sir  A.  Cooper's  opinions  on  surgical 
questions  are  deservedly  valuable,  I  subjoin  the 
advice  which  he  has  given,  founded  upon  the 
preceding  doctrine.    If  the  follicle  can  be  seen 
only  as  a  black  spot,  filled  with  hardened  seba- 
ceous matter,  he  recommends  a  probe  to  be  passed 
into  it,  and  the  sebaceous  matter  to  be  pressed  out 
of  the  tumor,  which  is  done  with  little  inconve- 
nience.   But,  if  the  contents  cannot  be  pressed 
out  without  such  violence  as  would  create  inflam- 
mation, he  says,  that  the  best  plan  is  to  make  the 
opening  larger.    Other  surgeons  have  tried  to  cure 
encysted  .tumors  by  pricking  them  with  needles, 
and  squeezing  out  their  contents  ;   by  opening 
them  more  freely,  and  filling  them  with  lint,  or 
charpie    {Delpech,  Cliniqm   de   Chirurgie,  t.  ii. 
1828)  ;  or  by  applying  stimulating  and  discutient 
applications  to  them.     However,  some  of  these 
plans  mostly  fail,  tin d  the  others  have  been  known 
occasionally  to  convert  the  case  into  a  terrible  dis- 
ease, in  which  a  frightful  fungus  shoots  out  from 
the  inside  of  the  cyst,  attended  with  immense  paia 
and  irritation,  and  even  proving  fital.  (bee 
Ahernfthfs  Surgical  Observations,  r304,  p.  ^i-) 
Similar  dangerous  fungous  diseases  may  also  arise, 
whenever  the  surgeon,  in  cutting  out  encysted 
tumors,  leaves  any  part  of  the  cyst  behind. 

The  most  advisable  method,  I  believe,  is  to  hav« 
recourse  to  the  knife,  before  an  encysted  tuinorhas 
attained  any  considerable  size.    However,  it  it  be 
large  at  the  time  of  the  operation  being  done,  a 
portion  of  the  skin  must  be  taken  away  with  the 
swelling,  in  the  manner  described  in  the  article 
Mamma,  Removal  of.    The  chief  piece  of  dex- 
terity in  the  operation  consists  in  detaching  all  the 
outside  of  the  cyst  from  its  surrounding  connections, 
without  wounding  it.    Thus,  the  operator  takes 
the  part  out  in  an  entire  state,  and  is  sure  that 
none  of  the  cyst  remains  behind.    When  the  cyst 
is  opened,  some  of  the  contents  escape,  it  collapses, 
and  the  dissection  is  rendered  mere  tedious  and 
difficult  but  sometimes  more  eas)'. 

Sir  Astley  Cooper  believes,  that  the  best  manner 
of  performing  the  operation  is  to  make  an  incision  m 
the  swelling,  and  then  to  press  the  sides  of  the  sk  n 
setS,  by  which  means  the  cyst  may  be  easily 
detached  and  removed.    If  the  attempt  be  made 
fo  exract  the  tumor  whole,  "the  dissect.on  is 
most  tedious,  and,  before  it  is  completed,  the  cyst 
is  either  cut,  or  burst.    So  many  incisious  and  so 
mi^l  pain  may  be  readily  prevented  by  opening 
it  f  eeU-  by  one  incision,  raising  its  edge  between 
tU  lorLpi"  and  dissecting  it  from  -'s  adhe..o,is  to 
the  surrounding  membrane.     {Swgical  Essays, 
mrtii  p  240.)  When  the  swelling  ism  the  scalp, 
Sir  Astley  directs  an  incision  to  be  made  througH 
its  centre,  from  one  side  to  the  other,  when  its  con- 
tents, which  in  this  situation  ^'^7 
immediately  discharged  n  a  mass  of  the  same 
shape  as  the  tumor.    The  cyst  l^'^>"g/»'^«'\^r,  J 
a  tenaculum,  may  then  be  easily  separated.    ^^  lio^-i 
the  foregoing  difficulties  are  hkcly  to  be  encoun 


tered,  one  writer  siigirests  the  plan  of  first  opening 
tlie  cyst,  washing  out  its  contents,  and  then 
injecting  into  it  a  thin  mixture  of  sulphate  of 
liuie,  which  will  immediately  harden,  and  facilitate 
the  excision  of  the  cyst.  {hl'G/iie,  in  Ed.  A  fed. 
Jourii.  No.  Ixxvi.)  This  proposal,  though  inge- 
nious, is  not  likely  to  be  adopted,  because  the  ope- 
ration, which  is  generally  easy  enough  without  it, 
would  thus  be  rendered  long  and  complex. 

I  shall  conclude  the  subject  of  tumors  with  a 
few  observations,  delivered  by  Sir  Astley  Cooper 
and  Professor  Langenbeck.  "The  removal  of 
encysted  tumors  (the  first  gentleman  observes) 
is  not  entirely  unattended  with  danger.  I  have 
seen  three  instances  of  severe  erysipelatous  in- 
flammation succeed  the  operation  of  removing 
these  swellings  upon  the  head,  and,  I  believe,  it 
is  owing  to  the  tendon  of  the  occipito-frontalis 
being  wounded  in  the  attempt  to  dissect  them  out 
whole."  (Surgical  Essaj/s,  part  ii.  p.  241.)  I 
have  witnessed  several  fatal  cases  of  the  same 
kind. 

[Doubtless,  the  most  trifling  surgical  operations 
are  sometimes  followed  by  erysipelas,  but  we  are  not 
awaie  that  the  removal  of  an  encysted  tumor  of 
the  scalp  is  more  likely  to  be  followed  by  that  dis- 
ease than  operations  in  other  parts.  "We  consider 
that  the  above  remarks,  by  a  surgeon  of  such  grent 
repute,  are  calculated  to  excite  unnecessary  alaim] 

In  the  extirpation  of  tumors  about  the  neck, 
Langenbeck  adopts  the  following  rules  :  he 
makes  a  free  division  of  the  integuments,  and 
dissects  the  muscles  from  the  tumor,  which  lie 
over  it,  but  he  avoids  cutting  through,  or  in- 
juring them  ;  in  this  manner,  the  swelling  is  ren- 
dered more  moveable.  By  the  situation  of  the 
muscles,  he  is  then  enabled  to  know  the  place  of 
the  chief  blood-vessels  ;  and,  on  this  account,  he 
particularly  advises  young  surtreons  to  study  my- 
ology with  the  greatest  care.  It  is  indeed  an  im- 
portant advantage  after  a  muscle  has  been  ex- 
posed, to  know  what  vessels  lie  at  its  edges,  or 
underneath  it.  Thus,  the  sartorius  is  a  sure 
guide  to  the  crural  artery,  and  the  sterno-cleido 
mastoideus  to  the  carotid.  A  surgeon  who  knows 
correctly  the  anatomy  of  the  parts,  will  not  be  in 
danger  of  wounding  unintentionally  any  large 
vessel.  When  the  surface  of  the  tumor  has  been 
cleared,  but  the  base  of  it  is  yet  firmly  attached, 
Lanjjeiibeck  commences  the  separation  on  the 
side  which  presents  the  least  risk,  that  is,  where 
the  least  considerable  blood-vessels  are,  and  thence 
he  proceeds,  by  degrees,  towards  the  most  hazard- 
ous side.  In  favour  of  this  method,  he  offers  the 
following  considerations  :  if,  by  chance,  an  artery, 
requiring  a  ligature,  should  be  cut,  it  can  now  be 
more  easily  secured,  as  tlie  base  of  the  tumor  is 
already  partly  detached.  The  loosened  swelling 
may  also  be  drawn  away  from  the  large  vessels 
with  the  hand,  or  a  tenaculum.  Langenbeck 
never  introduces  the  knife  deeply,  when  there  are 
large  blood-vessels  there,  but  pulls  the  swelling 
outward, and  then  divides  the  cellular  tissue,  thus 
stretched,  which  is  situated  upon  the  already  ex- 
posed portion  of  the  tumor.  In  this  manner,  the 
swelling  can  always  be  drawn  more  and  more 
away  from  the  vessels,  until,  at  last,  there  is  no 
danger  of  wounding  them.  By  attending  to  these 
principles,  Langenbeck  has  succeeded  in  remov- 
ing many  very  large  tumors  from  the  neck, 
whore  nearly  all  the  muscles  of  that  part  were  cx- 
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posed  by  the  dissection,  and  the  carotid  denuded. 
After  one  of  these  operations,  not  only  the  styloid 
process  could  be  felt,  but  all  the  muscles  origin- 
ating from  it  could  be  distinctly  seen.  {DM.  fiir 
die  Chir.,  b.  ii.  p.  312,  &c.  12ino.  GoUingen,  1800.) 

John  Birkeit. 
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1 7.1+.  ^icrne^i/V  Surgical  Works.  Ph.  Tr.  Walther, 
Ueber  die  aneebohrnen  Fettbautaeschwiilste  und 
andere  Bilduugsfehler,  fol.  Lanilshut,  1814.  J.  P. 
Weidmann,  Annotatio  ile  Steatomatibus,  4to.  Ma<;un- 
tiaci,  1817.  W.  Hey,  Practical  OOs.  in  Surgery,  p. 
5\7,  ed.  2.  8vo.  Lond.  1810.  Allan  Burns,  Surgical 
Anatomy  of  the  Head  and  Neck,  8vo.  Hdin.  isll. 
This  work  contains  much  valuable  information  re- 
specting the  extirpation  of  sweilinjfs  about  the  neck. 
Sc/treger,  Chiruraische  Versuche,  b.  i.  p.  297 ; 
Uelier  Lipoma  und  lixtirpitio  derselben,  8vo.  Nurn- 
berg,  1811.  Meckel,  J.  F.,  Haorib.  d.  path.  Anat. 
Leipzig,  1812.  John  Baron,  An  Inquiry,  illustrating 
the  Nature  of  Tuberculated  Accretions  of  Serous 
Membranes,  and  the  Origin  of  Tuliercles  and  Tu- 
mours in  diflferent  Textures  of  the  Body,  gvo.  Lond. 
•  819.  Also  Illustrations  of  the  Inquiry,  &c.  8vo. 
Lond.  1822.  iSir  Astley  Co/.per,  Surgical  Essavs, 
partii.;  and  Med.  Chir.  Trac.s.' vol.  ii.  C.  J.  Al. 
Langenbeck,  Bibl.  fiir  die  Chir  ,  b.  ii.  p.  312.  Gott., 
IS08.  Also  Geschichtpeinergrossen  Speckseschwulst, 
welche  init  dera  Unterkiefer  so  fest  zusamraenhing, 
dass  die  Trenuunff  iiiit  der  Sa^e  vcrrichtet  werden 
musste:  Neue  Bibl.  b.  i.  p..293.  l2mo.  Hanover,  1817. 
B.  a.  Jaciihsen,  L)e  Turaoribus  Cysticis,  4lo.  Jenis, 
1792.  U.  G.  Ludicig^  Monitrt  de  exscindendis,  Tu- 
monbus  l  unica  inclusi-s  4to.  Lips.  1758.  R.  Liston, 
Cases  of  large  Tumours  in  the  Scrotum  ami  Labium, 
removed  by  Operation;  see  lidin.Med.  Journ.  No. 
77.  Armstrong's  Morbid  Anatomy  of  the  Bowels, 
Liver,  &c.  4to.  1828.  Andral,  Precis  d'Anat.  path. 
I'aris,  1829.  io6«<d)i,  Traits  d'Anat.  path.  1829.  B. 
Travers,  On  tlie  Local  Diseases  termed  Malignant  • 
m  Med.  Cliir.  Trans,  vol.  xv.  T.  Hadgkln,  M.D., 
On  the  Anatomical  Characters  of  some  adventitious 
Struclures:  Wed.  Cliir.  Trans,  vol.  xv.,  8vo.  1829 
[Another  paper  in  vol.  xxvi.  184.1.  Also,  Lectures  on 
the  Morbid  Anatomy  of  the  Serous  and  Mucous 
.Membranes,  Lect.  viii.,  ix.,  x.,  8vo.  1836.  J.  ilU'ler, 
Ueber  d.  feinern  Ban  und  die  Formen  d.  krankhaf- 
ti-n  Geschwiilste,  tolio,  plates,  Berlin,  1838.  Th. 
Schiiann.  Mikroskopische  Untersuchunsren  uber  die 
Uebereinstimmun^r  in  der  Struktur  und  dem  Wachs- 
thum  der  I'hiere  u.  Pflanzeu.  Berlin,  1839.  The 
Sydenham  Society  published  a  translation  of  this 
work  in  1847.  Mamll,  De  la  Structure  intime  des 
Tumours,  etc.;  Arch.  g^n.  de  Med.  1810.  J.  Voqil 
Gewebe  (in  path.  Uinsiclit)  in  Wagner's  HandnOr.^ 
terbuch  d.  I'liys  ,  bd.  i.  p.  798,  8vo.  Braunschwei" 
1842.  Hager,  Die  Geschwiilste.  Wien,  1842.  ./.  Voael 
Icones  Histologla;  path.  4to.  Lipsiue,  1843.  F.  Gicns' 
bury,  Uie  path.  Gevvebeiehie.  Leipzig,  1845.  H 
Lchert,  Phys.  pathologique,  8vo.  2  vols.,  atlas.  Paris" 
1845.  Carl  Briich,  IJie  Ulan  nose  d.  bOsiirtigen  Go' 
Bcnwiilste.  Mainz,  1847.  Frerichs,  UelierGiillert- odep 
Colloidgeschwiilste.  GUttingen,  1847.  Cruued/iier 
Iraitfe  d'Anat.  path,  faris,  1819.  J.  II.  Bennett 
On  Cancerous  and  Cancroid  Growths,  8vo.  Edin! 

1849.  II.  Lebert,  De  la  nature  locale  ou  g(5iiOrale 
des  Tumours,  dans  Mem.  de  la  Snc.  de  Bioluicie 
st:rie  1,  t.  ii.  p.  145,  ann^e  1830.  Jolin  Birkett,  The 
Diseases  of  the  Breast  and  theirTiealmcnt,  8vo.  Lond. 

1850.  J.  Simon,  Lectures  on  General  Pathology,  8vo* 
Lond.  1850.  G.  (Huge,  Path.  HistoloKie,  folio  plates'. 
Jena,  1850.  licinliardt,  Path.-nnaloniische  Uiitersiich- 
iingen.  Berlin,  1H51.  Falirtr,  Umrisse  n.  Hemerk- 
uiigcn  zur  patii.  Aniitomie  d  Gcsciiwiilstc  :  Deutsche 
Kliiiik,  April  to  June,  IS53.  lieinlwld  Kohler  Die 
Krebs  u.  r^chcinkrebs-Krankhciten.  Stuttgart 'l853 
•James  Paget,  Lectures  on  Surirl.  Path.,  vol.  ii'.  Xn' 
niours,  8vo.  Lond.  1853.  Fiirslcr,  Beltriige  z  Knt" 
wickl.  u.  Histol.  der  Geschwiilste :  lllust  nied' 
Zeitung,  1853.    Wcdl,  Gnindziigc  d.  path,  llistolol 
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Schuh,  Patli.  u.  Thcrap.  d.Pscudo-  silting 


g\e.  Wien,  1851.  .^^  ,   —    

plasinen.  Wien,  1854.  H.  Leber t.  Trailed' A nat.  path 
KtSn.  et  special.   Folio,  avec  planches.  Paris,  1855. 
Forster,  Handb.  d.  Mg.  path.  Anat.,  1855.  Ver- 
neitil,  Quelques  propositions  sur  les  Fibr6mcs,  avec 
des  remarques  sur  la  nomenclature  des  tiimeurs  : 
Mdm.    de   la    Society   de  Biolosie,  annee  |8d5. 
Vr.    E.     Gurlt,    Ueber   die  Cystengesclvwulste 
des   Raises,    8vo.    Berlin,  1855-  , 
M.D.,  Die  Knochcngeschwulste,  fol.  Bonn,  Sofa. 
JJecJc,  Klin.  Beitrage  z.  H'^l^lo^'e       ^  \e.apie  d. 
Pseudoplasmen.  Freiburff,  1857.  J- ^l^^f-^R^^'': 
l.utions  to  the  Practical  Surgery  o/^Ne^^  growths  or 
Tumours :  Guy's  Hospt.  Repts.  18a7  and  foUowins 
ycSr  Billroth,  Die  EintheiUmg,  D.ns.  u.  Prog 
der    Geschwulste  von    chir.-klin.   Slandpunktc : 
Deutsche  Klinik,  1859.   Robin,  Divers  M^moires  in 
Diet,  de  M.5decine  de  Nysten,  art.  Tumeurs,  etc. 
Bokitanshy,     Lehrbuch    der    path.  .Anat.,  3te 
Aufiase.  Wien,  1861.   E.  Follm,  Traits  de  Path. 
eKterne,  t.  i.  8vo.  Paris,  1861.   R.  Virchow,  Die  Cel- 
lular-Path. Berlin,  1862.  Die  krankhaften  Geschwul- 
ste.   Dr.  Sarazin,  Notes  pour  servir  a  I'etude  des 
Tumeurs.  Strasburg,  1864.  E.  mu(IJlersc/t,  LehTb.  d. 
path.  Gewebslehre,  1866.   P.  Broca,  lrait<5  des  Tu- 
meurs. Paris,  1866.    V.  Brmis,  Lehrb.  d.  Chir.  Vr. 
Jug.  Billroth,  Chir.   Path.  u.  Therap.,  1866.  Dr. 
Liicke,  Pitha  u.  BilUoth's  Hb.  d.  allg.  n.  speciellen 
Chir.  b.  ii.,  1867.   /.  Althaus,  M.D.,  On  the  Electio- 
lytic  Treatment  of  Tumours,  8V0.  Lond.  1867.  Jo/m 
C.  Warren,  Surgical  Obs,  on  Tumours,  with  Cases 
and  Operations,  8vo.  Boston,  1837.   Robert  Luton, 
Elements  of  Surgery,  and  On  Practical  Surgery, 
Svo.  Lond.  1837.    Valentin,  Repert.  f.  Anat.  und 
Phvs    8V0.  1837.   L.  Porta,  Dei  Tumori  follic.  se- 
bacei.'  Milano,  1856.    C.  Thiersch,  \iM  Epithelial- 
krebs  Leipzig,  1865.    K.  Koester,  Die  Entwicklung 
d.  Carcinome  u.  Sarcome.   Wiirzburg,  18G9. 

The  reader  will  find  references  to  books  on  special 
tumors  in  the  Bibliography  at  the  end  of  the  arti- 
cles on  "  Cancer,"  "  Dis.  of  Mammary  Gland,"  &c.J 


TUMORS  OF  THE  EYELIDS.— [Cvsts 
in  the  skin  are  often  observed,  especially  m 
elderly  people.  They  appear  as  little,  watery- 
looking,  roundish  tumors,  single  or  in  groups, 
along  the  outer  edge  of  the  lid.  Some  reach  the 
size  of  a  hemp-seed. 

The  milium  is  a  small,  yellowish  white  and 
opaque  tumor  (nodule),  of  the  consistence  of  car- 
tilage, projecting  among  the  eyelashes,  from  the 
margin  of  the  tarsus.  Several  milia  are  generally 
present  simultaneously.  On  minute  examination, 
we  find  the  milium  consists  of  concentric  layers 

of  cells.  , 
Treatment.— Cy&i  and  milia  have  been  removed 
successfully  for  reasons  of  appearance,  or  on  account 
of  their  irritating  tlie  cornea.  The  same  applies 
to  warts. 

The  MOLLUSCim  (glandiform,  albuminous 
tumor)  is  more  whitish  than  the  milium.  Its 
surface  is  shining,  sliglitly  nodular,  and  projects 
from  the  skin,  which  over  the  large  one  is  some- 
what vascular.  It  may  reach  the  size  of  a  large 
pea.  When  squeezed,  some  milky  fluid  escapes 
tlirough  a  small  opening  on  its  surface.  It  occurs 
frequently  in  children,  together  with  other  ones  in 
the  skin  of  the  lips,  nose,  &c.,  and  is  believed  to 
ho  the  result  of  a  change  caused  through  some 
animalcule  having  become  lodged  lU  a  sebaceous 

follicle.  J.  .J 

Treatment.— a  cataract  knife,  we  divide 
tlie  little  tumor  into  lateral  halves,  then  nip  it 
well  with  a  forceps,  or  between  the  thumb  nails, 
and  thus  squeeze  out  the  halves  of  a  whitish, 
nodular,  solid  substance.  The  empty  bag  of  loose 
skin  is  left.  Return  of  the  tumor  has  occurred, 
if  it  has  not  been  squeezed  out  thoroughl,v.  All 
present  about  face  or  lids  should  be  removed  at  one 


^  ^.    The  molluEcum  can  always  be  removed 

in  thi's  manner;  not  so  the  milium. 

Tarsal  Tumor. — (Encysted  tarsal  tumor,  cysts 
in  the  tarsus,  chalazion.) — One  or  several  tumors 
may  occur  in  the  same  eyelid.  They  are  the 
result  of  morbid  changes  of  the  glands  within  the 
tarsus,  and  are  often  preceded  by  inflammation. 
(Sties).  The  tumor  is  usually  situated  near  tiie 
inner  surface  of  the  tarsus,  sometimes  with  few 
granulations  round  an  opening  of  perforation  in  the 
adjoining  conjunctiva.  But  even  when  projecting 
from  the  anterior  surface  of  the  tarsus  and  bulging 
the  skin,  can  its  position  readily  be  recognised,  on 
everting  the  eyelid,  by  a  darkish  grey  red  spot 
on  the  inner  aspect  of  the  eyelid,  covered  with 
abnormally  vascular  conjunctiva,  indicating  the 
place  where  the  tarsus  covering  it  is  thinnest. 

Treatment. — Derangement  of  the  functions  of  the 
eyelid  or  of  the  cornea,  or  reasons  of  personal  ap- 
pearance, may  require  the  removal  of  the  tumor  by 
operation.  If  several  are  present,  they  should  be  re- 
moved at  the  same  time.    The  patient  seated  in  a 
chair  rests  his  head  against  the  operator's  chest 
(who  stands  behind).  The  hands  and  eyelids  of  the 
patient  must  be  secured.  The  tumor  is  not  removed 
through  the-skin  ;  but  through  the  conjunctiva,  by 
everting  the  eyelid,  and  with  a  narrow  pointed 
knife  making  an  incision  through  tiie  abnormally 
vascular  conjunctiva  and  through  the  grey  red 
thinner  portion  of  the  tarsus.    The  knife,  if  the 
cyst  is  near  the  anterior  surface  of  the  tarsus,  may 
have  to  pass  through  the  entire  thickness  of  the 
tarsus.  The  texture  of  the  tarsus  being  very  dense, 
some  force  has  often  to  be  used,  to  carrj'  the  in- 
strument through  it,  into  the  tumor.    The  incision 
made  parallel  with  the  margin  of  the  lid  should  be 
equal  in  length  to  the  greatest  diameter  of  the 
tumor,  as  felt  through  the  skin.  A  cross  incision  is 
sometimes  necessary  if  the  tumor  is  large.  Generally 
some  serum,  pus,  or  grey  gelatinous  substance 
escapes  at  once.    A  small  scoop  is  then  carried 
along  the  surface  of  the  tumor,  with  a  view  to 
separate  the  bulk  of  it  from  the  surrounding  tarsus. 
If  this  should  not  succeed,  or  the  contents  be  fluid 
throughout,  then  the  scoop  is  turned  rapidly  about, 
to  break  away  the  gelatinous  contents  from  the 
walls  of  the  cavity.    This  must  be  continued  until 
all  appears  to  have  escaped.    Blood  frequently  fills 
the  cavity,  and  the  tumor  often  appears  even 
larger  than  before  the  operation.    This  merely  re- 
tards the  recoverj'.    Through  not  having  removed 
all  the  contents,  we  are  sometimes  compelled  to  use 
the  scoop  a  second  or  third  time  ;  which  does  not 
occur,  if  the  operation  is  performed  thoroughly  at 
first.    Cold  water  dressing  is  applied  to  the  lids, 
for  a  few  days.  ,   r  . 

Sometimes  ten  weeks  elapse  before  the  tumor 
or  the  hardness  have  disappeared  completely. 
No  second  operation  should  be  performed,  as  long 
as  the  tumor  gets  smaller.  „     ,        ,  ■ 

The  SEBACEOUS  tumor  is  generally  observed  m 
children.  It  is  congenital,  and  almost  always 
situated  beneath  the  skin,  near  the  outer  and 
upper  margin  of  the  orbit.  It  sometimes  reaolics 
the  size  of  a  small  walnut,  and  if  large  is  in  part 
adherent  to  the  skin.  The  latter  usually  has  its 
natural  colour,  sometimes  it  is  vascular  where  the 
tumor  is  adherent  ;  in  rare  cases  a  small  opening 
in  the  skin  leads  into  the  tumor,  which,  when 
pressed  open,  gives  vent  to  some  sebaceous  matte  r 
of  nnule.asant  smell.    Tlio  matter   is  enclosed 


within  a  bag  of  varying  thickness,  together  v/ith 
l.air,  of  the  shape  and  often  of  the  colour  of  the 
eyebrows.  Tliese  may  be  iound  attached  to  tlie 
sac,  or  be  curled  up  and  mixed  with  the  sebaceous 
matter. 

Old  tumors  of  this  kind  contain  a  yellow  oily 
substance  enclosed  in  an  often  extremely  thin 
bag  of  fibrous  tissue.  The  tumor  is  the  less 
moveable  the  more  extensive  its  adhesion  is  to  the 
periosto  of  the  orbit. 

Treatment. — The  tumor  has  to  be  removed  by 
operation,  which,  if  performed  thoroughly,  is 
always  successful  It  rarely  suffices  to  puncture 
the  cyst,  and  to  cauterise  its  interior.  Chloroform 
should  be  administered,  the  operation  being  a 
tedious  one,  and  accompanied  with  troublesome 
bleeding.  Two  assistants  are  required.  The  in- 
cision, if  possible,  should  be  made  parallel  with  the 
margin  of  the  orbit,  by  raising  the  skin  over  the 
tumor  into  a  fold  and  dividing  it.  It  should 
always  be  sufficiently  long  to  give  easy  access  to 
the  tumor.  If  the  latter  is  large  a  cross  incision 
is  required,  or  an  eliptical  one  if  the  skin  is  ad- 
herent to  part  of  the  tumor,  so  as  to  carry  it  near 
the  adhesion.  To  avoid  a  return  it  is  necessary  to 
remove  the  walls  completely,  which  should  be  done 
by  carefully  dissecting  out  the  tumor  without  open- 
ing; it.  A  forceps  to  fix  the  tumor,  and  a  cataract 
knife,  or  better,  strong  narrow-bladed  pointed 
scissors,  are  used  for  the  dissection,  while  a  con^ 
tinuous  good  view  of  the  tumor  must  be  obtained 
by  having  the  large  skin  incision  kept  open,  and 
the  blood  prop-rly  sponged  away.  After  having 
separated  the  adhesions  of  the  tumor  to  the  skin  and 
other  soft  parts  up  to  its  greatest  circumference  we 
separate  its  attachment  to  the  perioste,  which  some- 
times is  hroad,  sometimes  has  the  form  of  a  pedicle. 
The  white  sebaceous  matter  escapes,  if  the  tumor 
has  been  opened  during  the  operation,  which  ren- 
ders the  complete  removal  difficult.  Portions  left 
behind  should  be  touched  with  ftitrate  of  silver. 
Incisions  through  the  suspensory  ligament,  some- 
times with  removal  of  portions  of  fat  of  the  orbit, 
may  readily  be  avoided  by  dissecting  close  to  the 
walls  of  the  tumor.  Tlie  wound  being  deep  and 
lacerated,  some  suppuration  generally  follows;  lint 
dipped  into  cold  water  is  applied  as  frequently  as 
it  is  pleasant  to  the  patient.  We  may,  to  hasten 
union,  insert  one  or  two  sutures  near  the  corners  of 
the  incision.  The  wound  heals  in  from  five  to 
seven  weeks.  The  cicatrix  is  scarcely  per- 
ceptible, and  no  other  disfigurement  follows  the 
operation. 

N/Evus  about  the  eyelids  occurs  frequently. 
One  or  several  may  be  found  in  the  same  eyelid; 
or  it  may  extend  from  the  eyelid  into  the  orbit. 
The  appearance  and  symptoms  are  similar  to  those 
which  r)ccur  in  other  parts  of  the  body.  It  gene- 
rally, if  left  alone,  increases  to  a  certain  size,  and 
then  remains  stationar}',  or  becomes  smaller. 

Treatment. — Ligature  or  injections  with  the 
tincture  of  perchloride  of  iron  have  been  followed 
by  sloughing  of  the  eyelid.  The  safest  and 
quickest,  the  size  and  situation  of  the  ntevus  per- 
mitting, is  completely  to  remove  the  iiebvus  by  ope- 
ration. Next  to  this  Clin  be  roconmiended  the 
insertion  of  stout  silk  threads,  previously  moistened 
with  tlio  tincture  of  perchloride  of  iron. 

Due  regard  must  bo  paid  to  the  portion  of  the 
eyelid  wu  operate  upon,  to  avoid  disfigurement 
displacement,  <^c.  ' 
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Lupus  has  been  observed,  in  various  stages  in 
the  eyelids,  either  extending  from  the  face  or  com- 
mencing in  the  lids  (generally  along  their  margin). 
Its  extension  to  the  eye  or  to  the  orbit  has  caused 
death  in  several  instances.  It  differs  from  epithe- 
lial cancer  by  generally  appearing  in  young  persons 
of  otherwise  good  health,  by  spreading  over  large 
surfaces  (dilTerent  stages  of  the  lupus  being  present 
simultaneously)  by  its  peculiar  star-shaped  cica- 
trices, by  the  absence  of  pain,  and  by  its  cura- 
bility. 

Syphililio  vleers  are,  as  a  rule,  primary,  and 
commence  as  infiltrations  at  the  margin  of  the  lids. 

Syphilitic  nodes,  from  their  chronicity,  hardness, 
and,  if  ulcerating,  from  the  dirty  appearance  of 
the  ulcer,  can  hardly  be  mistaken  for  cancer 
nodes.  The  local  application  of  mercury  is  found 
of  great  use. 

Cancer  of  the  Eydids. — The  medullary  and 
melanotic  form  are  rare  primarily.  Small  hard 
nodules  of  both  forms,  springing  from  the  margin 
of  the  tarsus,  have  been  removed  by  excising  a 
V-shaped  portion  of  the  entire  thickness  of  the  lid 
including  the  cancer.  Both  forms  are  not  unfre- 
quently  secondary,  extending  upon  the  lids  from  the 
eyeball  or  orbit. 

Epithelial  cancer  appears  in  two  forms — either 
as  so-called  alveolar  cancer,  or  under  the  form  of 
small  roundish  hard  nodules.  The  nodules  situ- 
ated in  the  skin  of  the  lid,  or  over  the  lacrymal 
sac,  extending  from  the  inner  canthus  towards  the 
nose  at  a  later  period  become  covered  with  yellow 
crusts,  and  overrim  by  enlarged  veins.  Beneath 
the  crusts  we  find  an  ulcerating  surface  with 
irregular  outline,  and  everted  margins  secreting  but 
little  pus,  &c. 

The  alveolar  cancer  appears  either  as  a  defined 
tumor,  or  as  ill-defined  infiltration  of  the  skin. 
The  latter  form  is  less  common,  and  occupies  the 
skin,  or  commences  beneath  it,  and  is  painful  to 
the  touch.  The  dark  red,  nearly  flat  surface  of 
the  cancerous  infiltration,  after  some  weeks 
becomes  ulcerated ;.  crusts  appear  with  an  offensive' 
purulent  discharge.  The  edges  of  the  ulcer  are 
swollen,  roundish,  and  nodular. 

Epithelial  cancer  has  been  mistaken  for  lupus. 
It  may  exist  for  years.  In  the  alveolar  form  the 
neighbouring  glands  are  much  sooner  affected. 
Cases  have  occurred  in  which  the  eyeball  was 
destroyed  by  numerous  attacks  of  inflammation 
in  several  inducing  perforation  of  its  tunics,  escape' 
of  the  vitreous,  and  shrinking. 

Treatment  hy  operation. — The  cancer,  if  small 
confined  to  the  skin,  and  in  a  strong  patient,  may 
be  removed  by  operation.  The  less  of  substance 
is  covered  by  skin  transplanted  from  healthy  neigh- 
bouring parts.  A  much  more  rapid  progress  of 
the  cancer  must  be  expected,  if  an  operation  be 
performed,  once  the  glands  are  implicated. 

/Jy  the  appliaiiion  of  a  paste  made  with  starch 
and  chloride  of  zinc. — Care  must  be  taken  that 
the  paste  docs  not  touch  the  eyeball.    A  layer  of 
jiaste  is  spread  over  the  surface  of  the  ulcer,  its 
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margin,  and  over  a  narrow  strip  of  the  adjoining 
healthy  skin,  sufBciontly  thick  to  hide  these 
parts  from  view.  The  paste  temporarily  destroys 
the  growth,  and  a  cicatrix  forms.  The  apjilication 
is  repeated  whenever  any  part  of  the  margin  of 
the  ulcer  shows  an  incliiuition  to  oxteinl  or  when 
fresli  nodes  appear.  The  geiu'ral  health  of  the 
patient  sliMiiKl  be  well  supported. 
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Xerosis  signifies  a  peculiar  alteration  or  even 
destruction  of  the  secreting  power  of  tlie  conjunc- 
tiva, tliorough  destruction,  or  obliteration  of  its 
grandular  structures,  and  of  the  tear-ducts  open- 
ing upon  it.  The  conjunctiva  assumes  an  opaque 
fibrous  appearance;  its  surface  becomes  covered 
with  dry  epithelial  scales,  with  fat  and  with  par- 
ticles of  chalk.  This  form  by  some  is  termed 
Xerosis  Squamosa,  to  distinguish  it  from  a  con- 
dition called  Xerosis  glabra,  in  which  the  surface 
of  the  altered  conjunctiva  is  moistened  by  tears. 
Sometimes  onlv  a  narrow  dry  and  opaque  band  of 
conjunctiva  is  left,  which,  extendmg  from  the 
margin  of  the  eyelids  to  the  eyeball,  completely 
prevents  the  movements  of  the  eye.  Thiclcening 
and  distortion  of  the  tarsus  and  inversion  of  the 
eyelashes  are  usual  complications. 

The  surface  of  the  cornea,  the  curvature  of 
■which  may  be  good,  is  dry,  covered  witli  crusts, 
epithelial  scales,  and  with  a  semi-transparent 
curticle. 

Xerosis  occurs  after  long-continued  or  badly- 
treated  ophthalmia,  especially  diphtheritic  or 
granular. 

Entropion,  Ectropion,  or  Trichiasis,  cnemical 
injuries  -d  burns,  are  the  usuiil  causes.  No 
curative  treatment  is  known,  frequent  washing 
with  warm  milk,  or  the  application  of  glycerine, 
may  be  found  beneficial. 1  C.  Bader. 

ULCERATION  AND  ULCERS.— [Ulcera- 
tion is  a  result  of  inflammation,  and  consists  in  the 
molecular  death  and  removal  by  minute  disintegra- 
tion and  solution  of  the  superficial  vascular  par- 
ticles of  the  inflamed  part.    There  is  a  minute 
atomic  division  of  the  particles  of  the  affected 
tissue,  and  these  molecules  are  removed  in  the 
"  ichor  "  or  discharge  which  escapes  from  the  sur- 
face of  tlie  sore  or  "ulcer"  which  forms.  The 
terms  desquamation,  or  excoriation,  or  abrasion, 
are  applied  to  the  removal  of  epithelium  alone, 
while  ulceration  implies  a  deeper  penetration  of 
the  destructive  action.    Inflammation,  if  it  does 
not  destroy,  greatly  weakens  the  vitality  of  the 
tissues  it  invades,  and  :the  effusions  or  exudations 
which  result  from  inflammatory  action  have  a  like 
influence,  so  that  the  liquefaction  or  disintegration 
of  the  structure  is  powerluUy  promoted.  Dissolved 
or  floated  in  the  ichor,  the  eroded  tissue  escapes, 
and  can  by  its  chemical  or  microscopic  characters 
be  occasionally  detected,— not,  perhaps,  in^  its 
proximate,  but  in  its  ultimate,  elements.  There 
seems  also  good  reason  to  believe  that  the  ichor, 
when  formed,  conduces  to  the  further  disintegra- 
tion of  the  structure,  especially  in  some  forms  of 
ulceration;  and  this  may  either  be  due  to  the  in- 
fluence of  the  ichor  in  maintaining  or  relighting  the 
inflammation,  or  from  its  exerting  a  quasi  solvent 
or  catalvtic  action  on  the  weakened  particles. 
Hunter, "in  his  celebrated  Treatise  on  Inflammation, 
ascribed  the  removal  of  the  tissues  in  ulceration  to 
absorption,  which  he  supposed  was  accomplished  by 


the  absorbents.  "Ulcerative  absorption"  came 
thus  to  be  spoken  of,  and  it  was  in  a  great  mea- 
sure confounded  with  "  interstitial  absorption." 
Suppurating  wounds,  too,  and  ulcers  were  for  long 
lield  to  be  synonymous,  and  in  truth  the  doctrine 
of  ulceration  underwent  various  changes  along 
with  the  varying  phases  of  medical  belief. 

Ulceration  begins  by  the  death  or  sloughing  of 
a  minute  point,  and  the  establishment  thereby  of  a 
breach  of  surface.   From  this  point  the  destructive 


action  extends  in  the  weakened  tissues  around,  and 
the  broken-down  panicles  are  thrown  out  from  the 
surface  of  the  sore  which  ia  thus  formed.  The 
death  of  the  initial  point  may  be  brought  about 
either  by  violence,  by  chemical  agency,  by  ex- 
treme heat  or  cold,  by  acute  inflammation  anyhow 
produced,  by  the  presence  of  some  specific  deposit, 
or  by  the  bursting  of  a  vesicle  or  pustule,  or,  in 
short,  by  any  cause  which  is  capable  of  breaking 
the  surface.    The  ichor,  or  discharge,  containing 
as  it  does  the  detritus  of  the  dissolved  tissue,  may 
in  certain  specific  sores,  be  capable  of  inoculation. 
It  is  thin,  serous,  and  sanguineous,  and  loaded 
with    the  elements  of  the  liquefied  structures, 
though  it  will  vary  in  its  character  with  the  nature 
of  the  sore — its  cause  and  progress — from  which  it 
comes.    This  ichor  often  smells  badly  when  de- 
composition is  active,  and  it  presents  none  of  the 
features  of  healthy  pus  till  the  breach  of  surface 
from  which  it  flows  begins  to  heal. 

When  ulceration  ceases,  and  the  inflammation 
on  which  it  depends  has  disappeared,  the  breach  of 
surface  left  is  repaired  by  the  effusion  and  organi- 
sation of  lymph,  i.e.  by  granulation.  Pus  takes 
the  place  of  the  ichor,  the  weakened  tissues  gra- 
dually recover  their  vigour  as  their  nutrition  is  re- 
stored, and  a  healing  granulating  wound  takes  the 
place  of  the  ulcer.  Finally,  the  sore  cicatrises,  and 
a  mark  of  greater  or  less  dimensions,  and  occasion- 
ally of  a  characteristic  shape  and  appearance,  re- 
mains at  the  seat  of  the  nicer. 

It  is  in  vascular  structures,  and  especially  in 
those  distant  from  the  centre  of  the  circulation, 
that  ulceration  is  apt  to  occur.  The  skin,  mucous 
membranes  and  cellular  tissue  are  liable  to  be  so 
affected;  while  muscle,  bloodvessels,  bone,  tendons, 
ligaments,  nerves,  and  cartilages  are  much  less  apt 
to  be  the  seat  of  such  action.  Newly-formed  tex- 
tures, such  as  cicatrices,  callus,  &c.,  are  easily 
made  to  ulcerate. 

Ulceration  may  be  acute  or  chronic  in  its  pro- 
gress, according  to  the  nature  of  the  inflammation 
which  i)receded  it.  the  nature  of  the  exciting  cause, 
and  the  coiuiition  of  vital  vigour  of  the  partattacked. 
A  part  which  has  been  long  congested,  or  the  seat 
of  inflammatory  deposits,  is  often  rapidly  broken 
down  by  ulieration. 

Ulceration,  then,  being  a  result  of  inflammation, 
recognises  the  same  predisposing  and  e.xciting 
causes.  Anything  which  lowers  the  vitality  of 
the  part  by'intertering  with  its  nutrition  would 
render  it  liable  to  ulceration.  If  the  blood  circu- 
lating in  the  part  is  unfit  either  in  amount  or  com- 
position for  its  requirements,  if  it  does  not  circulate 
healthily,  if  the  innervation  is  feeble,  if  the  atomic 
elements  of  the  parts  are  so  changed  as  not  to  be 
able  to  make  good  use  of  the  blood  and  nerve  force 
supplied  to  them,  then  a  diminished  vitality 
would  be  established,  and  a  liahility  to  ulceration 
arise,  which  may  be  called  into  activity  by  a  very 
sliglit  exciting  cause.  It  is  by  interfering  with  the 
nutrition  of  the  tissues  that  certain  sptcific  diseases 
—such  as  svphilis,  scurvy,  and  scrofula— predispose 
to  ulceration;  and  that  starvation,  or  the  prolonged 
use  of  unsuitable  food  (such  as  the  exclusive  em- 
nlovment  of  noii-ii/.otised  materials),  and  lowering 
or  weakening  ailments  of  all  kinds,  tend  to  produce 
the  same  result.  . 

When  « slouuhing "  is  combined  with  ulcei- 
ation,  the  degenerated  tissues  separate  in  visible 
masses,  as  well  na  being  partially  dissolved  and 
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discharged  as  ichor.  In  this  way  "sloughing 
ulcers  "  form.  "  Phagedenic  ulceration  "  again 
means  much  the  same  thing.  The  tissues  die  so 
rapidly,  that  they  separate  in  mass  and  disappear 
as  if  quickly  eaten  or  consumed  awaj'.  In  "gan- 
grene," the  most  destructive  of  all  the  effects  of 
inflammation,  tiie  part  dies  throughout  its  whole 
thickness — the  action  is  essentially  the  same,  only 
much  more  rapid  and  severe.] 

ULCERS.  —  [These  are  the  sores  which  form  as 
a  result  of  ulceration.  Boyer  used  the  term  in  a 
wider  sense,  and  his  definition  has  been  ia  a  great 
me.isure  adopted  by  systematic  writers.  He  says  •— 
"An  ulcer  iaa  solution  of  continuity  of  the  soft 
parts,  more  or  less  ancient,  accompanied  by  a  dis- 
charge of  purulent  matter,  and  maintained  by  a 
local  vice  or  an  internal  cause." 

We  have  two  stages  in  the  history  of  an  ulcer 
which  are  distinct,  and  not  unfrequentiy  separated 
by  a  third,  or  condition  of  quiescence  or  rest. 
During  the  first  stage  they  spread  or  enlarge, 
while  during  the  second  they  heal.  The  first  is 
the  true  ulcerative  stage,  when  destruction  pre- 
dominates ;  the  second,  is  the  period  of  repair, 
when  healing  or  cicatrisation  is  in  progress,  and 
we  find  lymph  deposited  and  becoming  organised 
into  new  tissue.  The  period  of  quiescence  which, 
interposes  may  be  of  greater  or  less  duration, 
being  at  times  little  observed,  and  at  othors  so  pro- 
longed as  to  extend  over  a  lengthened  period. 

When  an  ulcer  is  spreading,  the  signs  of  inflam- 
mation will  be  more  or  less  evident  aroimd  it;  and, 
as  a  rule,  the  more  the}'  are  marked,  the  more  rapid 
will  be  the  destruction  of  tissue.  Heat,  pain,  red-, 
ness,  and  swelling  will  be  present,  and  the  ulcer 
will  deserve  more  or  less  the  designation  of  "  in^ 
flamniatory."  In  general,  the  inflammation  which 
attends  spreading  ulcers  is  of  a  low  type,  and 
marked  by  dusky  redness  and  dull  pain,  while 
oedema  and  increased  heat  are  also  present.  Occa- 
sionally the  inflammation  is  eczematous,  and 
cracks  form,  giving  out  a  thin  or  gummy  dis- 
charge, and  causing  much  itching  and  discomfort. 
A  spreading  sore  has  irregular  edgos,  as  a  rule, 
and  a  greyish  adherent  slough.  The  more  rapid 
the  destruction^  the  less  will  the  discharge  partake 
of  the  character  of  healthy  laudable  pus.  When 
the  spreading  stops,  and  the  stage  of  rest  or  cessa- 
tion occurs,  the  signs  of  inflammation  having  dis- 
appeared, the  slmgh  separates  or  is  broken  down 
in  the  discharge,  the  pain  diminishes,  the  appear- 
ance of  the  edges  and  surface  improves;  and  so  the 
period  of  repair- is  slowly  estahlinhed  by  the  effu- 
sion of  plastic  lymph  on  the  surface  and  edges,  the 
organisation  of  that  lymph  into  granulations,  and 
the  final  closure  of  the  wound  by  the  coalescence 
of  these  and  the  formation  of  tissue.  The  ediies 
get  rounded  off,  and  are  approxinuited  more  or  l^ss 
to  one  another;  pus  takes  the  place  of  the  thin 
ichorous  discharge,  and  the  ulcer  hccomes  a  "  heal- 
ing sore."  Ulcers,  then,  heal  mainly  by  granula- 
tion, but  their  repair  is  materially  aided  by  the 
appio.xiniation  of  their  sides  or  edges,  and  it  is  in 
order  to  assist  these  two  [jrocesses  that  our  cura- 
tive measures  are  directed.  The  smaller  the  cica- 
trix which  remains  after  liealing,  the  less  is  the 
ri;k  of  the  sore  becoming  re-established. 

'J  lie  plastic  lymph  deposited  on  the  surface  and 
edges  of  a  healing  sore  becomes  vascular  by  the 
extension  to  it  from  neighbouring  vessels  of  out- 
growing arterial  loops.    The  lymph  soon  assimics 
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the  papillary  arrangement  so  characteristic  of 
granulations  ;  these  become  converted  into  fibro- 
cellular  tissue,  and  finally  get  covered  with  skin, 
by  which  the  integrity  of  the  part  is  restored. 
The  appearance  of  the  granulations  will  vary  con- 
siderably, according  to  the  blood  stipply,  &c.,  and 
such  appearances  will  convey  to  the  instructed 
attendant  most  important  information,  not  only  as 
to  the  tendency  of  the  sore  to  heal,  bu.t  also  as  to 
the  state  of  the  patient's  health  and  the  condition 
of  the  part  in  which  the  sore  is  situated  ;  and  it  is 
this  freqaient  changing  with  the  temporary  con- 
ditions of  the  patient's  health  that  is  one  reason 
why  the  characters  of  ulcers  are  often  so  various 
and  confusing.  When  the  sore  is  healthy  and 
tending  to  heal,  the  granulations  are  small,  red, 
accuminated,  sensitive,  close-set  projections  bathed 
in  creamy  pus.  They  grow  to  a  level  with  the 
edges  of  the  sore  (which,  if  formerly  elevated, 
subside  by  the  removal  of  the  inflammatory  de- 
posits in  them),  and  from  these  edges  the  healing 
process  proceeds  inwards  towards  the  centre,  where 
the  last  point  to  close  will  be  found.  A  fine  whitish- 
blue  scale  will  be  seen  to  form  over  the  granula- 
tions lying  along  the  edge,  and  thia  shades  off 
towards  the  sore  in  a  delicate  red  hue,  and  comes 
to  mark  the  sore  round  with  a,  smooth  opaline 
glazed  band,  of  greater  or  less  breadth,  which  soon 
becomes  converted  into  new  skin.  The  whole 
surface  before  long  gets  glazed,  the  discharge 
diminishes,  the  diameter  contracts  so  iis  to  lessen 
the  extent  to  heal  and  render  the  resulting  cicatrix 
considerably  less  than  the  original  sore,  and  this 
cicatrix  may  go  on.contracting  for  a  length  of  time, 
but  ultimately  assimilates,  itself  more  and  more  to 
the  normal  structure  of  the  part.  When  some 
portions  of  old  skin  have  remained  in  the  ulcer, 
they  supply  detached  centres  from  which  new  skin 
forms,  and  then  the  final  healing  is  greatly  accele- 
rated. The  contraction,  which  follows  cicatrisation 
is  greatest  in  loose  textures,  and  it  is  after  burns 
that  we  find  it  longest  present  and  most  marked. 
(See  GRANUtATiuN,  in  vol.  i.)  The  n.earer  ulcers 
are  to  the  centre  of  the  circulation,  as  a  rule,  the 
easier  are  they  to  heaL  Those,  placed  on  the 
trunk  cicatrise  fastest,  other  things  being  equal  ; 
next  those  on  the  upper  extrenjity,  and  lastly 
those  on  the  lower  limbs,  especially  in  tall  persons. 
The  state  of  the  general  health  and  the  local  con- 
dition would  however  greatly  influence  the  healing 
tendency.  ° 
Ulcers  may  be  situated  anywhere  under  special 
circumstances,  but  it  is  on  the  lowey  part  of  the. 
leg  that  they  are  eominonly  met  with.  The  dis- 
tance from  the  heart,  and  consequently  the 
weakened  circulation,  the  difficult}'  attending  the 
venous  return,  and  the  many  obstructions  to  which 
it  is  liable,  ca.nse  varix  to  arise,  the  vitality  of  tho 
integuments  to  be  diminished,  and  thus  their 
destructi(m  by  ulceration  to  be  facilitated.  When 
the  circulation  is  further  weakened  by  low  fevers 
starvation,  old  age,  or  other  debilitating  cause,  or 
when  the  limb  is  kept  in  a  congested  state  by  too 
prolonged  mainfen.-jnce  of  the  erect  posture,  or  by 
being  nuich  ijninpr.6ed  in  water,  then  tiie  samo 
result  is  apt  to  follow.  In  short,  congestion  being 
most  liable  to  occur  in  the  lower  extremity,  renders 
the  fornuiiion  of  ulcers  there  more  frequent  than  in 
other  parts. 

Ulcers  have  been  variously  classified  by  different 
autliors,  and  generally  on  insufticiont  and  unsatis- 
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factory  grounds,  the  distinctions  being  for  the  most 
part  founded  on  non-essential  characters,  and  being 
too  refined  and  minute  for  practical  purposes. 
From  the  very  numerous  circumstances  which 
affect  the  features  of  sores,  it  would  be  possible  to 
subdivide  ulcers  indefinitely  according  to  the 
changes  which  constitutional,  local,  or  individual 
peculiarities  introduce  into  their  appearance  and 
progress.  Some  writers  have  taken  the  supposed 
constitutional  or  local  origin  of  the  sore  as  their 
chief  ground  of  distinction,  some  their  simple  or 
specific  nature,  some  the  violence  of  the  morbid 
action  attending  them,  some  the  texture  in  \yhich 
they  are  situated,  some  such  accidental  conditions 
as  their  irritability,  weakness,  congestion,  &c.  It 
will  be  at  once  evident  how  confusing  and  un- 
satisfactory any  grouping  of  ulcers  by  such  inade- 
quate and  often  transient  and  unstable  distinctions 
must  be,  and  it  is  doubtless  to  this  cause  mainly 
that  we  are  to  ascribe  the  distaste  men  have  shown 
to  the  careful  study  of  ulcers,  and  the  indifferent 
success  which  so  generally  attends  their  manage- 
ment.] 

Sir  Everard  Home,  in  his  treatise,  divides 
ulcers  into  six  principal  groups,  and  as  these  have 
been  frequently  taken  as  the  bases  of  subsequent 
classifications,  it  is  well  to  record  them. 

1 .  Ulcers  in  parts  which  have  sufficient  strength 
'  to  carry  on  the  actions  necessary  for  their  reco- 
very. 

2.  Ulcers  in  parts  which  are  too  weak  for  that 
purpose. 

3.  Ulcers  in  pazts  whose  actions  are  too  violent 
to  form  healthy  granulations,  whether  this  arise 
from  the  state  of  the  parts  or  of  the  constitution. 

4.  Ulcers  in  parts  whose  actions  are  too  indo- 
lent, whether  this  arise  from  the  state  of  the  parts 
or  the  constitution. 

5.  Ulcers  in  parts  which  have  acquired  some 
specific  action,  either  from  a  diseased  state  of  the 
part  or  of  the  constitution. 

6.  Ulcers  in  parts  which  are  prevented  from 
healing  by  a  vajricose  state  of  the  superficial  veins 
of  the  upper  part  of  the  limb. 

[It  is  useless  to  comment  on  the  obvious  imper- 
fection of  this  classification,  which,  as  Cooper  re- 
marks, "assumes  hypotheses  the  truth  of  which 
can  never  be  established  nor  proved." 

For  practical  purposes,  ulcers  may  be  grouped 
under  four  heads,  viz.  ; — 

1.  Healing  sores. 

2.  Ulcers  fajiling  to  heal  from  excess  of  action. 

3.  Ulcers  failing  to  heal  from  defect  of  action. 

4.  Ulcers  failing  to  heal  from  peculiarity  of 
action. 

It  is  true  that  ulcers  may,  and  frequently  do, 
present  during  their  progress  the  characters  of  two, 
or  possibly  all,  these  groups  ;  but  it  will  be  found 
that  their  successful  treatment  will  mainly  depend 
on  the  due  recognition  of  the  defect  present  at  the 
moment,  and  the  knowledge  of  how  best  to  obviate 
that  source  of  failure  to  heal.  The  healing  sore  is 
the  type  by  which  we  compare  other  ulcers,  and  to 
resemble  which  it  is  our  object  by  treatment  to 
bring  thera.  The  difference  in  features  wliich  we 
observe  in  ulcers,  and  which  enables  us  thus  to 
Hroup  them,  depends  for  the  most  part  on  both 
local  and  constitutional  causes,  but  either  may 
alone  be  active,  or  may  at  least  greatly  predomi- 
nate. Miiny  sores  are  very  sensitive  exponents  (if 
the  patient's  state  of  bodily,  and  even  to  soiiie  ex- 


tent mental,  condition,  while  atmospheric,  dietetic, 
and  other  causes  of  a  passing  nature  occasionaby 
exert  an  obvious  influence  on  them. 

In  judging  of  the  nature  of  an  ulcer,  we  observe 
its  shape,  depth,  edges,  surface,  granulations,  dis- 
charges, sensitiveness,  and  the  state  of  the  sur- 
rounding parts. 

The  age,  constitution,  state  of  health,  and  habits 
of  the  patient  also  throw  no  small  light  on  the 
character  and  proper  treatment  of  an  ulcer;  and 
its  position  as  regards  the  centre  of  the  circulation, 
its  dependence,  &c.,  together  with  the  state  of  the 
digestive  organs  and  the  nature  of  the  structures 
in  which  it  is  placed,  are  all  proper  objects  of 
consideration. 

I.  Healing  ulcers  such  as  arise  in  healthy 
persons  after  the  suppuration  of  a  slough  caused  by 
violence. 

A  healing,  simple,  uncomplicated  sore  has 
the  following  'characters — always  premising  that 
it  may  occur  on  any  part  of  the  body  where  an 
injury  has  been  sustained,  that  its  shape,  size,  &c., 
will  obviously  vary  with  the  nature  of  that  injury, 
and  that  it  presents  the  most  favourable  features 
which  a  sore  can  exhibit. 

Shape  :  Varies,  but  generally  ultimately  assumes 
a  round  or  oval  contour. 

Depth  :  Slight. 

Edges  :  Healthy  tissue,  firm  and  slightly  hyper- 
vascular.  The  integuments  shelve  down  to  the 
surface  of  the  sore,  and  are  neither  everted,  in- 
verted, or  undermined.  The  epidermis  is  perhaps 
slightly  thickened,  and  presents  a  purplish  zone 
near  the  edge,  bounded  externally  by  a  delicate 
bluish-white  opaque  Ime  at  the  union  with  the 
entire  skin. 

Surface :  Fresh,  blood-xioloured,  even  and 
regular. 

Granulations:  Numerous  small  accuminated, 
pliant,  elastic  yet  firm,  which  shed  a  little  red 
blood  when  roughly  handled.  Those  granulations 
which  are  near  the  edge  are  somewhat  redder  than 
those  at  the  centre  of  the  sore. 

Discharge :  Laudable  healthy  pus ;  not  very 
abundant. 

Sensitiveness :  Healthy  ;  not  painful,  and  yet 
quite  sensitive  ;  frequently  itchy. 

Surrounding  Parts  :  Healthy  ;  possibly  some- 
what more  charged  with  blood  than  normally. 

Such  are  the  typical  features  of  healing  ulcers. 

II.  Ulcers  failing  to  heal  from  excess  of  action. 
Under  this  head  fall  sores  designated  by  various 
writers  as  '•  inflammatory,"  "  irritable,"  or  "  neural- 
gic,"" "  fungous,"  "exuberant,"  also  one  form  of 
"  cedematoua,"  and  the  "  phagedajnic "  and 
"  sloughing.'^ 

These  ulcers  are  generally  single,  and  have  fre- 
quently originally  been  due  to  injury.  They  have 
not  uncommonly  been  trivial  at  the  outset,  hut 
have  assumed  importance  in  consequence  of  the 
general  state  of  health  of  the  patient.  They  arc 
also  apt  to  continue  long  present,  and  so  to  become 
in  the  long  run  chronic.  The  following  are  their 
leading  characters: — 

Shrqhi :  Round  or  irregular. 

Depth :  Varies,  often  considerable,  but  occa- 
sionally shallow;  sometimes  deep  at  one  portion 
and  shallow  at  another. 

Edges:  Swollen,  abrupt,  and  irregular;  some- 
times" thick  ;  occasionally,  on  the  contrary,  thni, 
and  may  be  everted  and  rigged. 
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Surface:  Ashy  grey;  sometimes  red  and  raw, 
sometimes  sloughy. 

Llniiadations  :  May  be  altogether  absent,  but  if 
present  then  they  are  turgid,  and  tend  to  bleed 
wiien  touched.  They  are  sometimes  exuberant," 
i.e.  in  excess,  large,  red,  and  prominent. 

Discharge:  Profuse;  thin;  often  bloody  and 
acrid. 

Seiisiiiveness :  Augmented  ;  sometimes  greatly 
so,  especially  when  limb  is  dependent.  There  may 
be  much  pain  of  a  burning,  stinging,  gnawing,  or 
boring  character,  which  is  much  complained  of. 

Surrounding  Parts :  Red,  inflamed,  and  irri- 
table ;  frequently  oedematous,  so  that  they  pit  on 
pressure.  Sometimes  they  are  dark  red  and 
swelled,  the  capillary  vessels  refilling  quickly 
when  they  have  been  emptied  by  pressure.  Occa- 
sionally the  neighbouring  parts  are  eczematous, 
cracked,  and  itchy,  exuding  a  thin  or  sticky  dis- 
charge from  the  vesicles,  and  being  very  chronic 
and  difficult  to  cure.  Sometimes  the  redness  is 
erysipeloid. 

When  sloughing  or  phagedaena  attacks  ulcers, 
they  spread  with  much  rapidity,  and  the  dead 
tissue  forms  a  greater  or  less  covering  to  the  sore. 
It  is  probably  in  syphilitic  ulcers  that  sloughing  is 
most  common,  very  possibly  from  the  habits  and 
condition  of  health  of  the  persons  in  whom  these 
sores  are  commonly  seen.  A  combination  of 
syphilis,  scrofula,  and  intemperance  will  very 
strongly  increase  the  tendency  to  sloughing  of  the 
worst  kind. 

The  term  "irritable  "  or  "  neuralgic  "  again  is 
applied  to  a  sore  frequently  met  with  in  weakly, 
delicate  females  at  the  middle  period  of  life,  with  a 
more  or  less  varicose  state  of  veins  on  account  of 
tlie  extreme  pain  which  they  occasion — a  pain 
which  is  not  explicable  by  any  visible  condition 
of  the  sore,  which  is  often  small  and  insigniiicant 
enough.  It  is  commonly  placed  at  or  close  above 
the  ankle,  or  in  front  of  the  tibia,  and  rarely  exhibits 
signs  of  inflammatory  action.  The  surface  is  brick- 
coloured  for  the  most  part,  but  may  be  glazed  and 
marked  by  bright  specks.  The  discharge  is  thin 
and  scanty,  the  edges  irregular,  and  the  surrounding 
parts  dark  and  congested,  or  tolerably  healthy.  It 
is  the  pain  which  is  the  leading  and  characteristic 
feature.  It  is  doubtless  considerable,  and  the  ex- 
pression of  that  suffering  loses  nothing  in  the 
narration  of  the  patient. 

The  "  fungous,"  "  exuberant,"  and  ''(sdematous  " 
ulcers  present  excessive,  prominent,  soft  granida- 
tions,  which  bleed  on  the  least  touch,  or  even  spon- 
taneously. They  occur  in  weak,  debilitated  persons, 
especially  those  of  lymphatic  temperament,  and 
frequently  result  from  the  prolonged  use  of  sod- 
deiiing  applications. 

Ulcers  failing  to  heal  from  excess  of  action 
chiefly  occur  on  the  leg,  and  in  persons  of  weak 
and  irritable  condition  of  body,  those  of  full  habit 
who  are  tipplers,  in  the  poverty-stricken,  in  the 
feeble,  over-worked  and  under-fed,  and  in  women 
at  the  change  of  life. 

III.  Ulcers  failing  to  heal  from  defect  of  action 
are  tlie  most  common  of  all  ulcers.  This  "defect"' 
may  depend  on  local  or  constitutinnal  causes.  It 
is  frequently  directly  referrible  to  bad  hygienic 
conditions,  or  to  the  cause  which  originally 
occasioned  the  ulcer  to  form,  or  it  may  he  aolel'v 
due  to  its  long  continuance  or  to  its  had  manage- 
ment.   Ulcers  which  have  remained  long  open, 


or  which  have  been  much  poulticed  or  had  emol- 
lient applications  long  applied,  or  which  occur  in 
parts  that  have  had  their  vitality  impaired  by  in- 
jury or  previous  morbid  action,  are  apt  to  assume 
the  features  of  this  class.  It  is  on  the  leg  near  the 
ankle  that  these  sores  are  usually  met  with,  but 
they  are  not  infrequent  on  other  parts,  as  the 
fingers  and  toes  in  persons  of  weak  circulation. 
Weak,  thin  old  men  often  present  the  worst  types 
of  ulcers  of  this  class  ;  and  while  in  size  these  sores 
vary  greatly,  yet  in  such  persons  they  are  occa- 
sionally so  large  as  to  surround  the  leg. 

Under  the  general  designation  of  ulcers  failing 
to  heal  from  defect  of  action  rank  the  following  va- 
rieties :— "Weak,"  "atonic,"  "  cachectic,"  " cold," 
"senile,"  "chronic,"  "  languid,"  "  mucous,"  "  slug- 
gish," "indolent,"  "callous,"  and  one  form  of 
"  oedematous." 

Shape !  Various,  but  generally  oval  or  round  ; 
often  "  punched-out "  looking. 

Depth:  Varies;  sometimes  deep  and  concave; 
sometimes  shallow  and  flat  ;  sometimes  elevated. 

Edges  :  Frequently  well  defined  ;  elevated  ; 
often  overlaid  with  dense  white  epidermis  ;  thick, 
white,  dead-looking,  or  thin,  flat,  smooth,  and 
glazed.  Occasionally  they  are  depressed,  inverted, 
or  everted.  Sometimes  these  sores  slowly  spread 
in  one  direction  while  they  heal  in  another;  more 
often  they  have  been  long  quite  stationary. 

Surface  :  Pale,  cheesy,  brown  or  pink,  and  for 
the  most  part  firmly  bound  to  the  underlying 
parts. 

Granulations  :  Often  absent,  or  greatly  defective 
in  quantity  and  unhealthy  in  quality.  They  may 
be  large,  but  they  are  flabby,  flat,  or  bulbous  in 
shape,  semi-translucent,  pale,  or  turgid  with  dark 
blood. 

Discharge:  Scanty,  thin,  gleety,  serous,  or 
bloody  ;  sometimes  foetid  and  viscid. 

Sensitiveness :  None  ;  painless,  callous. 

Surrou?idi7ig  Parts  ;  Soft,  oedematous,  passively 
congested,  sodden,  discoloured,  but  frequently 
hard,  bound  down  ;  smooth,  shining,  and  varnished ; 
occasionally  dry,  scaly,  shrivelled,  brown,  and' 
eczematous. 

The  "  weak  "  ulcer  is  that  which  wants  power  to 
cicatrise.  It  presents  large  raised  flabby  granula- 
tions, which  are  either  pale,  gelatinous  and  waterv, 
or  turgid  with  dark  blood.  Its  edges  are  flat, 
smooth,  and  often  glazed,  and  the  discharge  pale, 
thin,  serous,  and  often  profuse.  They  are  situated 
on  the  leg  of  weak,  ill-fed,  and  badly-housed  per- 
sons of  low  vital  power,  and  are  not  uncommonly 
in  a  great  measure  due  to  the  prolonged  use  of 
relaxing  applications. 

The  "  callous,"- or  "indolent,"  or  "chronic" 
sore,  again,  is  of  very  frequent  occurrence.  Boyer 
defined  it  as  an  "ulcer  whose  bottom  (surface) 
edges  and  surrounding  parts  were  hard,  and  in  a 
constant  state  of  chronic  inflammation."  Ulcers 
which  from  any  cause  have  long  kept  open  are  apt 
to  assume  this  character.  It  is  in  middle-aged 
men,  and  near  the  ankle,  that  they  are  usually 
seen,  especially  in  those  following  a  laborious  oc- 
cupation. They  are  often  deep,  scooped-out,  or 
flat,  pale,  smooth,  regularly-shapod  sores,  with  few 
or  im  granulations;  a  scanty,  thin,  ill-smelling  dis- 
charge; thick,  leathery  white,  abrupt  edges,  and 
usually  quite  |)aii.less.  The  siu'rounding  parts  nru 
glazed,  hard,  and  bound  closely  to  the  underlv- 
ing  structures,  and  they  are  often  congested  and 
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deficient  in  cellular  tissue.  Occasionally  they  i)re- 
sent  a  very  firm  oedematous  condition.  In  not  a 
few  instances  tiiese  callous  sores  present  an  appear- 
ance which  has  been  well  described  as  like  "  pale 
mucous  membrane  set  in  a  ring  of  cartilage." 

IV.  Ulcers  failing  to  heal  from  peculiarity  of 
action.  This  "  peculiarity  "  may  lie  in  the  part 
or  in  the  constitution. 

From  consliiiiiional  peculiarities  we  have  the 
"svphilitic"  (primary,  secondary,  and  tertiary 
ulcers), "  scrofulous,"  "  vicarious,"  or  "  menstrual," 
or  '' htemorrhagic  ;"  "cancerous,"  "glanderous," 
"  mercurial,"  "  gouty,"  "  scorbutic,"  "  dyspeptic," 
"  lupous,"  "  dartrous,"  and  those  which  occasion- 
ally attend  diabetes  and  Bright's  disease  of  the 
kidney. 

From  local  peculiarities  we  have  ulcers  depend- 
ing on  the  presence  of  a  foreign  body  (as  dead 
bone,  tendon,  cellular  tissue,  or  any  extraneous 
body  impacted  in  the  tissues),  varicose  veins,  the 
inodular  tissue  of  cicatrices,  &c. 

These  ulcers  may  in  their  features  resemble 
healing  sores  or  those  failing  to  heal  from  excess  or 
defect  of  action;  but  they  have  other  elements  be- 
sides and  beyond  these  wliich  demand  attention.  In 
many  cases  we  have  no  difficulty  in  recognising 
this  "  peculiarity,"  as  when  it  consists  in  some 
visible,  tangible  local  condition,  as  the  presence  of 
a  foreign  body  or  varicose  veins.  But  at  other 
times  it  requires  to  be  carefully  and  intelligently 
inquired  after,  as  when  it  lies  in  the  constitution  or 
haljits,  and  then  the  whole  historj'  of  the  aflfection, 
and  possibly  the  past  and  present  history  of  the 
patient,  have  to  be  learned  and  studied  before  the 
latent  cause  becomes  evident. 

The  "syphilitic"  ulcers  will  be  found  described 
in  the  article  on  Venereal  Disease,  and  reiilly  de- 
mand no  further  mention  here;  but  as  the  tertiary 
sore  is  liable  to  be  confounded  with  ordinary  ulcers, 
it  may  be  shortly  described.  It  is  on  the  face, 
back  of  the  shoulders,  nates,  and  near  the  larger 
joints,  that  they  mostly  occur;  and  in  broken- 
down,  delicate  persons  who,  from  bad  constitutions, 
or  bad  treatment,  or  bad  habits,  or  unfortunate  cir- 
cumstances, have  come  to  feel  the  full  violence  of 
the  syphilitic  virus.  They  may  break  out  long 
after  the  primary  and  secondary  manifestations  of 
the  disease  have  passed  away;  anS  very  similar 
sores  are  seen  on  young  persons  who  have  not 
themselves  contracted  the  disease,  but  who  have 
inherited  it  from  their  parents.  Syphilitic  ulcers 
are  usually  superficial,  and  often  large,  but  they 
also  occur  in  a  deep  and  small  form.  They  succeed 
pustular  and  tubercular  eruptions,  and  occur  over 
gunmiy  deposits  in  the  cellular  tissue.  Frequently 
they  start  I'rom  several  independent  points,  but 
come  to  coalesce,  and  form  an  irregular  sore  of  an 
ainiular,  or  crescentic,  or  horseshoe  shape,  which 
incloses  portions  of  healthy  or  changed  intcguinejit 
■within  its  area,  and  which  spreads  at  one  side 
W'hile  it  heals  at  another.  The  surface  of  thesf 
sores  is  commonly  level  and  tolerably  clean,  but  il 
deep  and  destructive  may  be  covered  with  slough. 
The  edges  are  abrupt  and  clean  cut;  the  pain  is 
slight;  the  obstinacy  to  heal  greater  than  the  ap- 
pcaiance  would  promise.  Well-marked  scabs  form 
by  the  drying  of  the  discharge,  and  the  surround- 
ing parts  are  tolerably  healtliy  and  unchanged,  un- 
less it  be  the  dusky  dark  colour  they  commonly 
present.  These  sores  may  be  solitary,  but  are  more 
Usually  multiple,  and  they  are  very  apt  to  recur. 
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We  have,  as  a  further  guide  to  the  nature  of  these 
ulcers,  the  history  of  the  previous  manifestations 
of  the  disease,  and  the  cachexia  which  accompanies 
them.  The  effect  of  treatment,  too,  is  often  highly 
important,  in  a  diagnostic  point  of  view,  as  deter- 
mining their  true  nature. 

Scrafulous  "  or  "  strumous  "  ulcers  ma)-  or  may 
not  form  over  a  local  deposit  of  tubercular  matter. 
They  are  often  placed  over  diseased  glands,  and 
may  be  single,  but  are  much  more  frequently  mul- 
tiple,  many  small  sores  joining  to  form  a  large, 
superficial,  ireegular,  worm-eaten  ulcer,  seated  on 
the  face,  neck,  axilla,  hips,  groins,  or  limbs,  espe- 
cially near  joints  in  young  persons  presenting  other 
evidence  of  the  diathesis.  The  edges  of  this  sore 
are  commonly  thin  and  undermined,  of  a  pink  or 
blue  colour,  and  on  the  hands  and  feet  may  be 
covered  by  thickened  papillae,  which  give  a  coarse, 
warty  look  to  them  which  is  easily  confounded  on 
careless  examination  with  epithelial  disease.  The 
granulations  are  large,  flabbj',  pale,  often  exuberant, 
and  easil)'  made  to  bleed.  The  discharge  is  thin, 
whey-like,  occasionally  curdy.  The  ulcer  is  pecu- 
liarly chronic.  It  is  indolent  and  painless  tniless 
inflamed.  If  placed  over  bone,  the  periosteum  or 
the  osseous  tissue  may  become  implicated,  and  lead 
to  thickenings  and  disease;  and  in  the  face,  to  un- 
sightly scars  from  the  adhesions  which  arise.  The 
surrounding  parts  are  often  healthy,  but  may  be 
thickened,  swelled,  and  changed.  The  cicatrix  is 
weak,  often  bossy  and  hollow,  irregular,  and  very 
liable  to  erosion,  or  destruction  by  injury,  or  even 
exposure  to  cold.  It  is  not  uncommonly  bridled, 
puckered,  prominent,  arched  with  pits  between. 

The  "  vicarious  "  or  "  liwmoiThagic "  ulcer  is 
that  which  occurs  in  females  having  in  general  de- 
ranged or  suppressed  catamenia — a  sympathy  ex- 
isting between  the  ulcer  and  the  uterine  function 
— and  the  bleeding  often  being  vicarious  of  the 
uterine  discharge.  The  term  "  haemorrhagic  "  is 
also  occasionally  applied  to  ulcers  that  bleed  from 
the  erosion  of  a  bloodvessel,  venous  congestion, 
scurvy,  or  that  peculiar  condition  known  as  the 
haemorrhagic  diathesis.  The  true  vicarious  ulcer 
behaves  differently  in  different  cases.  In  some  it 
is  active  during  the  catamenial  period,  and  bleeds; 
while  in  others  it  is  during  the  interval  it  gives 
trouble. 

"  Cancerous  ulcers  form  over  cancerous  masses, 
or  after  the  bursting  out  of  a  cancerous  mass,  and 
they  will  vary  considerably  in  their  appearance, 
according  to  the  form  of  cancer  with  which  they 
are  associated.  Their  edges  are  usually  very 
characteristic,  being  elevated,  sprouting,  everted, 
hard,  thick,  warty,  and  irregular.  It  is  in  the 
edges  that  the  activity  of  the  cancerous  element  is 
most  seen;  and  though  the  sore  continually  in- 
creases, yet  these  edges  are  not  destroyed  or  re- 
moved. The  granulations  are  hard  and  coarse,  and 
the  surface  generally  indurated  and  noilular.  The 
discharge  is  ichorous,  bloody,  and  foetid,  containing 
cancer  cells  when  examined  by  the  microscope. 
There  is  frequently  a  hard  marked  scab  formed  by 
the  drying  of  the  discharge.  Tiie  parts  around  it 
are  hard  and  brawny,  and  the  lymphatic  glands 
enlarged,  infiltrated,  and  hard.  They  are  most 
connnon  in  persons  beyond  middle  lile. 

"  Glanderous  idcers  "  occur  in  connection  \vUn 
glanders,  and  form  one  of  its  most  characteristic 
features.    (See  Gi.andkks.) 

The  "  mercurial  ulcer  "  in  some  cases  very  closely 
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resembles  the  superficial  syphilitic  sore.  It  occurs 
in  cases  (non-syphilitic)  in  which  mercury  has  been 
long  administered  (abused),  and  tlie  nutrition  of  the 
tissues  thus  gravely  compromised.  It  is  much  sel- 
donier  seen  now  than  formerly,  and  is  an  irre- 
gular, spreading,  ragged  sore,  with  supple  base  and 
scanty  discharge,  which  can  only  be  recognised  by 
a  consideration  of  the  historj'  of  its  rise  and  pro- 
gress. 

The  "  (jouli/  ulcer"  forms  over  gouty  deposits, 
or  in  parts  much  affected  by  gout.  They  are 
chronic  in  their  course,  and  present  insuflicient  or 
no  granulations.  They  are  superficial,  and  their 
edges  are  not  indurated  or  thick,  and  the  surround- 
ing parts  are  to  the  eye  healthy.  Their  characte- 
ristic feature  is  the  drying  of  their  exudation  into 
a  thin,  white,  chalky  material. 

The  ^^scorlmtic  ulcer"  may  form  anywhere,  but 
more  commonly  it  occurs  on  the  gums,  inside  of 
the  cheeks,  on  the  legs,  and  on  the  dorsum  of  the 
feet.  Their  surface  gets  covered  by  a  fibrinous, 
deeply-coloured  exudation,  which  gives  the  sore  a 
tumid,  spongy,  livid  appearance.  The  slough 
•which  is  attached  to  it  so  firmly  is  dark,  thick,  fun- 
gous, and  reappears  quickly  after  removal.  It 
bleeds  easily.  It  was  the  peculiar  dark,  coagu- 
lura-looking  character  of  this  fungous  mass  which 
caused  the  term  "bullock's  liver"  to  be  applied  to 
it  b}-  sailors  wherf  it  attained  a  great  size,  as  it 
often  did  in  former  days. 

The  term  "dyspeptic  ulcer"  is  a  very  foolish 
one,  and  was  applied  to  ulcers  accompanying  di- 
gestive derangement.  The  "  «/iuie<zc"  ulcer,  and 
that  which  occasionally  accompanies  Bright's  dis- 
ease, are  distinguished  by  the  disease  which  they 
accompany. 

The  "  lupous  ulcer "  is  commonly  a  scrofulous 
ulceration,  and  is  seated  on  the  face  (jil  i,  lip,  and 
cheeks).  Its  consideration  belongs  more  especially 
to  affections  of  the  skin.  It  is  usuall}'  preceded 
by  pink  elevations  or  tubercles.  They  pass  deeply, 
and  cause  much  destruction,  not  onl\'  to  integu- 
ment, but  also  to  cartilage,  and  even  bone.  The 
spreading  of  the  disease  is  not  usually  painful,  and 
tl'.e  sore  shows  little  healing  appearance,  the  granu- 
lations, if  presentat  all,  beingcoarse  and  unhealthy. 
The  edges  are  comnmnly  firm,  and  somewhat  ele- 
vated, abrupt,  and  irregular,  and  the  discharge  pro- 
fuse and  concreting  into  thicK  scabs,  under  which 
the  sore  spreads.  It  is  accompanied  by  other  evi- 
dence of  the  strumous  diathesis. 

The  *'  dartrous"  or  "  eczenialous"  ulcer  may 
form  in  the  midst  of  a  previously  existing  eczenia- 
tous  eruption,  or  the  eczematous  eruption  may  suc- 
ceed the  ulcer,  and  come  to  surround  it.  In  either 
case  it  is  in  ihe  parts  around  the  sore  that  the 
special  characters  of  this  ulcer  are  found,  and  not 
in  the  sore  itself.  To  a  vesicular  eruplinn  follows 
the  cracked,  watery,  scaly,  and  irritahle  condition 
of  eizenia,  and  with  its  nmnagemont  the  treatment 
of  the  ulcer  is  combined.  Pustular,  bullar,  tuber- 
cular, vesical  ir,  and  other  cutaneous  eruptions  are 
also  occasionally  accompanied  by  ulceration,  and  to 
these,  as  well  as  to  the  eczematous,  the  term  "  dar- 
trous"  is  often  applied.  Their  consideration  be- 
longs to  that  of  the  eruption  which  they  accom- 

pn'iy- 

Local  causes  of  peculiarity  of  action  are  usually 
easily  recognised.  A  dead  b(me  or  tendon  ;  a 
musket-ball  or  splinter  of  wood;  enlarged  veins; 
changed  tissue,  as  in  the  cicatrices  of  burns,  &c., 


are  at  once  seen  and  appreciated  as  causes  of  irri- 
tation or  weakness. 

"  Varicose  ulcers  "  are  very  common,  and  that 
in  both  sexes.  They  are  especially  apt  to  form  in 
females  after  middle  life,  after  repeated  child- 
bearing,  and  it  is  on  the  leg,  at  its  lower  part,  that 
they  occur.  The  skin  becomes  changed,  getting 
brown  or  mottled  and  thick,  and  the  veins  form 
saculated  enlargements  at  various  points.  The 
ulcer  ia  often  a  direct  result  of  the  impeded  circu- 
lation, maintained  by  these  enlarged  and  weak 
veins;  but  at  other  times  they  are  specific  in  their 
nature,  and  are  complicated  and  retarded  in  healing 
by  the  varicose  veins. 

It  is  with  capillary  varix  that  the  worst  form  of 
ulceration  is  seen.  The  surface  is  permeated  by 
small  blue  or  pink  lines;  the  integument  has  its 
nutrition  seriously  impaired  and  dies,  or  if  an 
ulcer  forms,  does  not  supply  adequate  organisable 
material  for  recovery.  These  ulcers  are  very  often 
inflammatory  and  highly  painful,  but  occasionally 
they  are  chronic  and  indolent.  They  are  more 
commonly  shallow,  superficial  sores,  surrounded  by 
scaly  brown  skin;  tlieir  surface  dusky  and  void  of 
healthy  granulations,  and  the  discharge  thin  and 
acrid.  At  other  times  they  are  deep  and  foul,  and 
discharge  copiously  a  foetid  secretion.  If  a  vein  of 
any  size  is  opened  in  the  progress  of  the  ulceration, 
the  hcemorrhage  may  be  very  free,  but  it  is  easily 
arrested  by  elevation  and  pressure. 

The  great  prevalence  of  ulcers,  and  the  annoy- 
ance they  occasion,  makes  the  careful  consideration 
of  their  treatment  of  much  importance. 

It  is  a  point  of  paramount  consideration  to  dis- 
cover and  remove  (if  still  active)  the  cause  which 
originated  the  sore.  This  we  must  do  by  a  care- 
ful inquiry  into  all  those  constitutional  and  local 
sources  of  the  affection  which  have  been  already 
dwelt  upon.  The  influence  of  occupation;  of  the 
condition  of  the  secretions  and  abdominal  organs; 
of  the  circulation  through  the  part;  and  the  eiTects 
of  any  local  weakness,  must  all  he  estimated.  Then, 
in  determining  the  kind  of  treatment  to  be  adopted, 
we  require  to  observe  particularly  the  character  of 
the  sore — its  features  and  surroundings,  its  ten- 
dencies and  demands — and  this  interrogation  and 
surveillance  must  be  maintained,  as  the  characters 
of  an  ulcer  frequently  undergo  change  under  the 
effects  of  constitutional  conditions  or  the  action  of 
remedies,  and  so  the  applications  must  vary  from 
time  to  time. 

It  is  not  unusual  for  an  ulcer  to  remain  after 
the  original  cause  which  produced  it  has  ceased  to 
exist.  It  lias  come,  as  it  were,  to  establish  for 
iiself  an  independent  existence  in  the  economj-. 
This  we  occasionally  see  in  the  persistence  of 
specific  sores  alter  the  constitutional  cause  has 
been  removed.  The  most  potent  local  causes 
maintaining  ulcers  are  congestion  from  irritation 
or  retarded  ciiculation;  weakened  vitality  from 
any  other  source,  and  deficiency  of  soft  parts. 

It  is  of  much  moment  to  obtain,  in  the  treat- 
ra'  iit  of  most  ulcers,  by  the  use  of  purgatives  and 
alteratives,  a  healthy  action  of  the  livt^rand  bowels, 
and  when  obstinacy  occurs  in  healing,  especial  at- 
tention should  be  paid  to  these  organs.  The  state 
of  the  kidin-ya,  too,  and  the  uterus  should  be 
known;  and  "the  history  as  regards  blood  affec- 
tions, syphilis,  gout,  scrofula,  &c.,  inquired  into. 
Opium  is  found  to  bo  of  great  service  in  healing 
ulcers  when  not  counter-indicated  by  some  special 
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cause;  and  iodide  of  potassium  has  been  much  com- 
mended by  some,  and  cantharides  by  others,  when 
any  sore  is  difficult  to  heal.  If  the  ulcer  appears 
to  be  connected  with  chronic  skin  disease,  arsenic 
is  generally  highly  useful;  but  otherwise  the  in- 
ternal remedies  employed  in  the  management  of 
ulcers  will  depend  on  the  special  indication  pre- 
sented to  us  by  the  individual  case.  Tonics, 
especially  those  containing  iron,  are  frequently 
urgently  required,  and  the  diet  must  be  regulated 
according  to  the  case. 

Locally,  our  measures  are  directed  to  overcome 
inflammation  and  allay  irritation  ;  to  remove  con- 
gestion and  support  vveakened  vessels  ;  to  stimu- 
late or  soothe  the  sore  as  the  case  may  require  ;  to 
protect  it  from  the  air  and  external  injury.  The 
ordinary  antiphlogistic  remedies  are  frequently 
required,  sometimes  leeches  or  scarifications,  often 
fomentations  or  evaporating  lotions,  poultices,  cold, 
&c.  Position  must  in  most  cases  be  very  carefully 
attended  to.  It  is  by  prescribing  an  elevated  posi- 
tion that  venous  congestion  is  most  efficiently  over- 
come ;  while  rest  to  the  part  and  bandaging  are 
essentially  necessary  in  many  cases.  The  nature 
and  condition  of  the  sore  must  regulate  the  kind 
and  strength  of  the  applications  which  are  made  to 
its  surface.  Cleanliness  and  simplicity  should  be 
leading  ideas  in  devising  dressings.  In  very  manj"- 
cases  "  water-dressing  "  supplies  all  the  require- 
ments, if  combined  with  careful  bandaging,  and 
that  in  many  cases  in  which  at  first  sight  far  more 
powerful  local  remedies  might  be  supposed  to  be 
demanded.  The  method  of  applying  water-dress- 
ing recommended  by  Mr.  Chapman,  viz.  by  strips 
of  lint  dipped  in  water  put  successively  round  the 
limb,  as  Baynton  used  adhesive-plaster— these  strips 
being  used  with  firmness,  and  covered  with  oiled- 
silk  or  gutta  percha — and  then  a  bandage  from  the 
extremity  of  the  limb,  is  one  of  the  most  efficient 
methods  known  for  dressing  ulcers.  It  has  been 
largely  used  by  the  writer  for  many  years  in  the 
out-door  department  of  a  large  hospital,  and  he 
would  express  the  most  unqualified  approbation  of 
it  in  very  many  of  the  cases  which  come  before  one 
in  such  a  practice.  Each  strip  should  be  fifteen  or 
sixteen  inches  long  and  about  two  inches  broad,  and 
the  floccy  side  put  next  the  skin,  as,  when  wet,  it 
thus  adheres  with  enough  of  firmness  for  our  pur- 
pose. The  middle  of  the  strip  should  be  put  on 
the  side  of  the  limb  opposite  to  the  site  of  the 
ulcer,  and  the  ends  crossed  over  the  sore  at  such 
an  angle  as  to  make  the  whole  strip  fit  closely  to 
the  surface.  The  application  should  be  begun  a 
short  way  below  the  position  of  the  ulcer  and  con- 
tinued for  some  way  above,  if  it  be  a  simple  case  ; 
or  from  the  very  extremity  of  the  limb,  if  the  ca- 
pillary vessels  are  much  affected,  and  each  successive 
strip  should  about  half  overlie  the  former  one.  Lead 
lotion  may  be  substituted  for  water,  or  an  astrin- 
gent or  stimulant  wash  applied  on  the  portion  of 
the  limb  which  comes  into  contact  with  the  sore; 
but,  as  was  remarked  above,  it  is  curious  how  sel- 
dom such  applications  are  needed  if  the  lint,  wetted 
■with  water,  is  carefully  applied  and  the  bandaging 
t'fliciently  performed.  It  is  doubtless  in  the  appli- 
cation of  the  roller  that  the  fault  most  commonly 
lies  in  the  dressing  of  ulcers.  It  is  not  carried 
forwards  to  the  base  of  the  toes  as  it  should  be, 
and  tlie  turns  on  the  leg  are  not  so  regulated  as  to 
cause  the  bandage  to  fit  closely  and  equalise  the 
pressure  througliout.    Many  adopt  an  invariable 


method  of  using  the  roller,  making  so  many  circles 
of  the  foot,  and  beginning  to  reverse  the  roller  al- 
ways at  the  same  part  of  the  leg,  without  bearinir 
in  mind  the  great  diversity  of  shape  which  the  leg 
assumes,  and  regulating  their  movements  alone  by 
that.    The  point  sought  is  to  get  the  roller  to  com- 
press the  lint  evenly  and  equally;  to  constrict  the 
limb  nowhere,  yet  to  give  the  most  perfect  support 
(like  an  artificial  skin)  to  the  whole,  and  in  order  to 
do  this,  we  must  vary  our  reverses  to  suit  the  case 
in  hand.    In  many  instances  very  few  reverses  are 
required  at  all,  the  muscles  of  the  calf  being  little 
developed,  while  in  others  we  must  begin  to  turn 
down  the  bandage  immediately  after  we  pass  the 
ankle.    In  some  the  bulge  of  the  calf  is  very  sud- 
den, and  in  these  cases  it  is  often  difficult  to  pre- 
vent the  roller  slipping,  while  in  others  it  answers 
best  (though  the  result  is  not  so  agreeable  to  the 
eye)  to  reverse  only  every  second  turn.    When  it 
is  wished  to  leave  the  roller  on  for  some  days,  it  is 
a  good  plan  to  make  the  patient  "  baste"  the  sides, 
or  wear  a  cotton-stocking  which  they  can  garter 
below  the  knee,  and  not  remove  at  night.  When 
a  bandaged  limb  feels  tight  and  imcomfortable, 
elevation  or  the  saturation  of  it  with  cold  water 
will  commonly  give  relief.    Water  applications  are 
often  attended  with  a  troublesome  eruption,  and 
then,  if  we  desire  to  continue  such  a  remedy, 
we  must  limit  the  wet  portion  to  the  ulcer,  leaving 
that  which  comes  into  contact  with  the  rest  of  the 
surface  dry.    A  little  chalk  or  fine  starch-powder 
sprinkled  over  the  surface  will  remove  the  irri- 
tation complained  of,  as  will  a  solution  of  nitrate  of 
silver. 

Wet  strapping  is  best  adapted  for  ulcers  accom- 
panied by  a  considerable  amount  of  discharge,  and 
which  require  compression  and  support.  The  lint 
absorbs  the  discharge,  and  so  prevents  in  a  great 
measure  the  pain  which  the  imprisonment  of  pus 
gives  rise  to.  I  believe  the  only  reliable  rule  to 
regulate  the  renewal  of  the  lint  (or  the  plaster 
when  it  is  used)  is  the  feelings  of  the  patient.  So 
long  as  the  limb  is  comfortable,  the  application 
should  be  left  alone  ;  but  so  soon  as  it  gets  painful, 
the  strapping  should  be  renewed. 

After  water,  lotions  oi  various  kinds  are  the  most 
useful  applications  we  can  employ.  Most  com- 
monly those  of  a  stimulating  or  astringent  character 
are  needed.  Solutions  of  the  metallic  salts  (zinc, 
copper,  lead,  iron,  mercury,  silver)  alone  or  com- 
bined are  of  frequent  use.  The  mineral  acids  too 
(nitric,  hydrochloric,  acetic,  sulphuric  and  sulphur- 
ous acids)  ;  vegetable  decoctions,  infusions  and 
acids  ;  disinfectants  ;  sedatives,  &c.  The  more 
common  remedies  are  sulphates  of  zinc  and  copper, 
acetate  of  lead,  nitrate  of  silver,  black  and  yellow 
wash,  bichloride  of  mercury,  the  potassio-tartrate 
and  other  salts  of  iron,  chloride  of  lime,  perman- 
ganate of  potash,  carbolic  acid,  solution  of  opmm, 
&c.,  &c. 

ITey's  red-wash  is  probably  as  efficient  an  ap- 
plication of  a  stimulant  nature  as  could  he  used  for 
ulcers,  if  the  precaution  be  taken  to  begin  usuig  it 
weak,  and  augment  the  strength  as  the  require- 
ments of  the  case  indicate.  It  consists,  as  is  well 
known,  of  the  following  ingredients  and  propor- 
tions :  Sulphate  of  zinc,  sixteen  grains  ;  compouutt 
tincture  of  lavender  and  spirit  of  rosemary,  two 
drachms  ;  and  water  to  eight  ounces.  This  sliouia 
in  most  cases  be  diluted  by  the  addition  of  an  equ.-vl 
quantity  (or  more)  of  lukewarm  water,  to  a  strengtU 


sufficient  just  to  toll  sliirhtly  on  the  soro,  and  then 
as  a  more  powerful  effect  is  required,  less  water 
may  be  added,  the  influence  on  the  ulcer  being 
always  watched  and  taken  as  the  criterion  of  the 
amount  of  dilution  required. 

Ointmenis  are,  as  a  rule,  hurtful  to  ulcers,  es- 
pecially if  the  discharge  is  considerable.  However 
made,  they  are  apt  to  become  rancid  and  cause  irri- 
tation. When  glycerine  is  substituted  for  lard  in 
their  composition,  they  are  somewhat  less  injurious; 
but  they  can  hardly  avoid  being  filthy,  or  fail  to 
accumulate  along  the  edges,  where,  mixed  with  epi- 
dermal scales  and  pus,  they  form  crusts  which  are 
Iiighiy  injurious.  In  fact,  the  removal  of  such  col- 
lections is  often  the  first  step  required  in  the  ma- 
nagement of  ulcers.  This  we  do  either  by  means 
of  a  spatula  or  by  the  application  of  a  blister,  if  the 
sore  wants  stimulation  as  well,  and  its  borders  are 
elevated  and  indolent.  In  a  very  extensive  out- 
door hospital  practice  of  a  good  manj'  j-ears'  con- 
tinuance, where  ulcers  of  every  form  are  met  with 
in  abundance,  the  writer  has  long  quite  abandoned 
the  employment  of  ointments,  with  very  manifest 
advantage,  and  finds  water-dressing  and  dry  strap- 
ping, blistering,  the  occasional  use  of  lotions,  and 
above  all,  careful  bandaging,  quite  sufficient,  com- 
bined with  internal  remedies  (in  such  cases  as 
demand  them),  to  cure  the  ulcers  that  are  presented 
to  him.  If  desired,  however,  the  different  me- 
tallic salts  may  be  used  in  the  form  of  ointment, 
and  some  of  these  will  be  afterwards  alluded  to. 

Poidlices  are  occasionally  of  much  service  in 
treating  ulcers.  When  there  is  excess  of  action 
and  a  necessity  for  soothing,  emollient  poultices, 
simple  or  medicated  b}'  various  additions,  are  ex- 
ceedingly beneficial;  but  as  a  rule  they  are  used 
without  discrimination,  and  in  so  reckless  a  man- 
ner, as  to  be  highly  detrimental.  It  is  most  pain- 
ful to  see  how  they  are  abused  in  the  management 
of  sores,  and  what  harm  they  occasion.  To  foid 
ulcers,  too,  they  are  legitimately  applied;  but  it 
would  be  on  the  whole  a  gain  if  they  were  com- 
pletely banished  from  the  treatment  of  ulcers,  rather 
than  tliat  they  should  be  so  frequently  employed 
in  cases  not  adapted  for  them.  Linseed-meal, 
bread  alone,  or  with  charcoal  or  chlorinated  soda 
or  yeast,  when  a  disinfectant  is  required  ;  the 
same  with  opium,  or  decoction  of  poppies,  or  bella- 
donna, or  conium,  when  an  anodyne  is  needed  ; 
boiled  hops,  too,  and  camomile  flowers  have  a  like 
nction.  For  astringent  effect,  alum  or  a  vegetable 
astringent  may  be  mixed  with  linseed-meal.  For 
disintegrating,  linseed-meal  mixed  with  soft  soap, 
or  turpentine;  and  carrot,  or  turnip,  or  yeast,  may 
be  applied.  For  mere  soothing,  liread  with  water, 
or  milk,  or  glycerine,  or  oil;  or  linseed-meal  alone, 
or  arrowroot  and  water,  will  be  found  good. 

Fomentations  may  often  be  substituted  for  poul- 
tices, and  they  may  be  medicated  by  the  addition 
of  vaiious  decoctions  and  infusions.  Poppy-heads, 
a(iueou3  extract  of  opium,  belladonna,  conium,  liyo- 
scyamus,  acetate  of  lead,  wine,  tannin,  cinchona, 
aconite,  &c. 

Powders  are  often  used  to  close  sores  when  they 
are  all  but  cicatrised.  When  an  nicer  has  closed 
"  to  a  point,"  a  few  grains  of  starch,  or  oxide  of  zinc, 
or  chlorate  of  potash,  or  aromatic  powder,  or  animal 
charcoal,  will  often  complete  the  euro  ;  as  will 
also  a  gentle  "  caress  "  of  nitrate  of  silver,  or  a 
small  bit  of  goldbeaters '-skin,  or  the  lining-mem- 
brane of  an  egg-shell,  or  a  solution  of  gum,  avoid- 
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ing  the  imprisonment  of  any  pus  beneath,  or  a  tuft 
of  charpie  wetted  in  collodion.  Some  have  recom- 
mended quinine  in  powder  as  an  application  to 
cachectic  sores,  without,  as  it  appears,  very  good 
grounds;  but  it  may  be  stated  generally,  that  if 
there  is  any  considerable  amount  of  discharge, 
powders  are  injurious,  as  they  serve  to  form  crusts 
under  which  the  ulceration  extends.  In  those  in- 
numerable cases  of  "  weeping  legs  "  (eczematous 
ulcers)  which  occur  among  working  people,  no  more 
effectual  method  of  treatment  exists  (when  they  are 
not  very  severe)  than  the  constant  dusting  of  them 
with  an  absorbent  powder,  such  as  fine  starch,  and 
covering  this  with  dry  lint  and  a  bandage.  In 
tliese  cases  the  writer  has  always  derived  more 
good  from  this  remedy  than  from  any  unctions  or 
watery  or  spirituous  applications,  and  as  a  rule  his 
experience  utterly  condemns  these  appliances  in 
this  form  of  ulcer.  Occasionally,  wjien  the  ecze- 
matous eruption  is  not  very  extensive,  it  suits  well 
to  have  the  part  rubbed  over  with  nitrate  of  silver, 
either  in  strong  solution  or  the  solid  stick,  and 
then  bandaged;  but  the  use  of  an  absorbent  powder, 
combined  with  compression,  is  generally  most  effi- 
cient. Further  remarks  on  this  affection  will  be 
made  afterwards. 

Vapours  are  occasionally  useful  in  the  treatment 
of  ulcers,  especially  the  syphilitic,  the  inflamed, 
irritable  and  phagedsenic.  Simple  vapour  is  useful 
to  soothe  and  subdue  inflammation,  but  when 
medicated  by  the  addition  of  sedatives,  such  as 
opium,  belladonna,  hyoscyamus,  stramonium,  co- 
nium, camomile  flowers,  poppy-heads,  &c.,  or  such 
remedies  as  iodine,  mercury,  tar,  sulphur,  &c.,  they 
are  much  more  efficacious.  Iodine  vapour  is  some- 
times beneficial  in  indolent  sores,  and  mercurial 
(calomel,  red  sulphuret,  &c.)  in  syphilitic  ulcers,  or 
those  having  elevated  edges  and  hard,  brawny, 
unhealthy  surroundings.  Sulphur  fumigations 
have  a  very  considerable  influence  in  arresting 
sloughing  and  phagedsena. 

It  is  in  determining  the  nature  and  the  strength 
of  the  local  remedy  to  be  used,  that  experience 
chiefly  aids  the  surgeon  in  the  treatment  of  ulcers, 
but  in  no  detail  is  experience  of  more  use  than  in 
the  application  of  the  roller.  To  employ  it  in  such 
a  way  that  it  will  evenly  and  firmly  surround  the 
limb  and  ret;\in  its  place,  while  no  part  is  unsup- 
ported and  no  part  unduly  constricted,  is  only  to 
be  learned  by  long  practice,  and  is  perliaps  the 
most  important  element  in  the  treatment  of  ulcers 
of  the  leg.  It  cannot  be  efficiently  accomplished 
by  a  nurse  or  raw  pupil,  but  only  by  a  fully-in- 
structed  hand.  The  bandage  must  surround  tlie 
limb  from  its  very  extremitj-,  and  if  carefully  ap- 
plied, requires  no  accompaniment  of  padding.  The 
degree  offeree  used  must  be  regulated  by  the  case, 
but  in  no  instance  should  it  be  such  as  to  endan"er 
the  vitality  of  the  granulations.  Unbleached  cotton- 
cloth,  or  woven  open  cotton-tissue  is  the  best  ma- 
terial for  rollers.  For  the  leg  of  an  adult  g  band- 
ago  should  be  six  or  seven  yards  long  by  two  inches 
and  a  half  broad.  Mr.  Hunt  strongly  recommends 
rollers  of  somewhat  fine  Welsh  flannel  to  be  used 
in  preference  to  calico,  and  when  this  material  can 
be  got,  it  lias  undoubtedly  many  advantages. 

Adhesive-plaster,  a|ipliedso  ns  to  cover  and  com- 
press ulcers,  is  in  many  cases  the  most  eflicient  mode 
of  treating  them.  The  method  known  as  Bavn- 
ton's  consists  in  apply  ing  strips  of  planter  rmind 
the  limb,  from  some  way  below  to  n  certain  dis- 
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tance  above  the  sore,  and  combining  this  witli  a 
bandiige.   Ba3'nton  published  his  method  in  1799, 
and  his  chief  object  was,  as  he  tells  us,  to  approxi- 
mate the  edges  of  the  sore  by  the  traction  of  the 
strips  of  plaster.    Mr.  John  Scott,  of  London,  in 
18-28  published,  in  his  Treatise  on  Diseases  of  the 
Joints,  in  the  chapter  on  "  Ciironic  inflammation," 
an  improvement  introduced  by  his  father  on  Mr. 
Baynton's  method.    He  recommended  the  strips  of 
plaster  to  be  begun  at  the  foot — the  first  strip  to 
be  applied  from  behind  the  heel,  and  placed  along 
the  sides  of  the  foot— in  place  of  merely  below 
the  sore.    This  plan  has  been  so  ably  advocated 
by  Mr.  Critchett,  in  his  admirable  work  on  ulcers, 
that,  after  giving  Baynton's  description  of  his 
method,  Mr.  Critchett's  own  words  will  be  taken 
to  explain  Scott's  modification.    Baynton  saj-s: — 
"  Take  pieces  of  diachylon-plaster,  spread  upon 
calico  about  two  inches  in  width,  and  of  such  length 
as  to  encircle  the  limb  and  overlap  at  the  ends  to 
the  extent  of  three  or  four  inches;  the  middle  of 
each  piece  so  prepared  as  to  be  applied  to  the 
sound  part  of  the  limb,  opposite  to  the  inferior  part 
of  the  ulcer,  so  that  the  lower  edge  of  the  plaster 
may  be  opposite  to  the  inferior  edge  of  the  ulcer, 
and  the  ends  drawn  over  the  ulcer  with  as  much 
gradual  extension  as  the  patiejit  can  bear.  Other 
strips  are  to  be  secured  in  the  same  way,  each 
above  and  in  contact  with  the  other,  until  the 
whole  surface  of  the  sore  and  the  limb  is  covered, 
one  inch  below  and  two  or  three  above  the  dis- 
eased part.    The  force  with  which  the  ends  must 
be  drawn  over  the  limb  must  be  gradually  in- 
creased, and  when  the  parts  are  restored  to  their 
natural  ease  and  sensibility,  as  much  may  be  ap- 
plied as  the  calico  will  bear  or  the  surgeon  can 
exert." 

Tne  limited  and  imperfect  support,  even  when  a 
roller  is  carefully  applied  from  the  toes,  is  the  ob- 
jection which  has  been  made  to  Baynton's  method, 
and  the  great  argument  in  favour  of  the  plan  thus 
described  by  Mr.  Critchett: — 

"You  seat  your  patient  opposite  to  you,  and 
support  his  foot  on  a  small  stool  about  a  foot  and 
a  half  in  height,  and  so  constructed  as  to  receive 
the  point  of  the  heel  and  leave  the  rest  of  the  foot 
free.    You  should  be  provided  with  strips  of 
plaster  about  two  inches  in  width  and  varying  in 
length  from  twelve  to  eighteen  inches,  according  to 
the  size  of  the  limb.    The  best  material  for  this 
purpose  is  the  simple  empl.  plumbi  of  the  Pharma- 
cop.,  spread  upon  soft  unglazed  calico  and  free 
from  resin,  which  is  often  introduced  to  increase 
its  adhesiveness,  but  which  is  very  liable  to  irri- 
tate the  skin.  If  the  plaster  be  well  made,  and  of 
the  best  materials,  it  will  adhere  perfectly — I  have 
often  found  it  unmoved  for  many  weeks  and  even 
months.    It  is  convenient  to  provide  yourself  with 
a  metallic  warmer, made  with  aflat  top,  upon  which 
you  can  lay  three  or  four  pieces,  heated  either  by 
hot  water  or  by  small  lamps,  which  are  bettor  il 
you  require  it  for  any  length  flf  time.    This  form 
of  warmer  is  far  preferable  to  the  circular  one 
ordinarily  in  use,  saving  both  time  and  trouble. 
But  to  proceed.    You  then  take  the  centre  of  the 
first  piede  and  apply  it  low  down  to  the  back  of 
the  heel,  and  then  with  the  flat  of  both  hands 
press  the  plaster  along  both  sides  of  the  foot.  This 
plan  is  very  preferable  to  taking  hold  of  the  ends 
and  endeavouring  to  apply  them,  as  it  ensures  a 
perfectly  smooth  adaptation  of  the  plaster  to  the 
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part,  and  also  because  it  enables  you  to  regulate 
that  verj'  important  point,  the  amoimt  of  tij^litness 
you  wish  to  employ.    As  you  proceed  with  the 
remainder,  you  must  always  remember  the  principle 
is  to  make  one  portion  hold  on  another ;  you  must 
therefore  alternate  them  round  the  foot  and  leg. 
Your  second  piece  should  be  placed  in  a  similar 
manner  underneath  the  heel,  and  then  carried  up- 
wards at  a  right  angle  to  the  last,  so  as  to  cover  a 
portion  of  each  malliohis.    The  third  piece  should 
be  again  applied  to  the  back  of  the  heel,  over- 
lapping the  first  by  about  one-third.    The  fourth 
piece  under  the  foot,  and  carried  upwards;  each 
piece  being  pushed  along  so  as  to  allow  it  to  take  its 
own  course.    This  must  be  continued  till  the  foot 
and  ankle  are  covered.    The  strips  must  then  be 
carried  in  a  similar  manner  up  the  leg,  increasing 
in  length  as  the  calf  increases,  and  extending  as 
far  as  the  knee,  and  in  some  few  cases  even  above 
this.  A  calico  bandage,  about  three  inches  in  width 
and  eight  yards  in  length,  varying  however  accord- 
ing to  the  size  of  the  limb,  must  now  be  applied." 
"  In  carrying  out  this  method,"  Mr.  Critchett 
continues,  "  we  must  remember  that  we  have  two 
objects  to  accomplish  ;  the  one  is  to  obtam  a 
healthy  circulation  through  the  entire  limb,  and  the 
other  to  act  upon  the  dilated  capillaries  innne- 
diately  surrounding  the  wound.  Both  these  objects 
are  frequently  accomplished  by  the  general  support 
I  have  just  described  ;  but  it  sometimes  happens, 
particularly  in  small  ulcers  situated  in  the  hollow 
between  the  malliolus  and  os  calcis,  that  the 
diseased  vessels  immediately  around  the  woinid 
require  an  amount  of  pressure  which  the  rest  of  the 
limb  would  not  bear.    Under  these  circumstances, 
very  great  advantage  is  derived  from  applying, 
previous  to  the  support  I  have  just  described,  some 
pieces  of  strappintr,  about  six  inches  in  length  and 
two  inches  in  width,  in  a  crucial  manner  over  the 
wound,  so  as  to  extend  a  few  inches  above  and 
below  it  ;  these  pieces,  as  they  do  not  encircle  the 
limb,  may  be  applied  with  all  the  force  and  tight- 
ness the  surgeon  can  exert."  Mr.  Critchett  lays  it 
down  as  a  rule  that  "  in  every  case  in  which  it  is 
necessary  to  apply  strapping  entirely  round  a  limb, 
it  must  never  be  partially  applied,  but  must  en- 
compass and  support  every  part  of  the  leg." 

If  great  uneasiness  follow  the  strapping,  and 
become  insupportable,  notwithstanding  elevation, 
the  plaster  may  be  slit  up  on  a  flat  director  on  the 
side  opposite  to  the  position  of  the  ulcer;  but  gene- 
rally position  and  sluicing  the  limb  with  cold  water 
removes  the  discomfort,  and  this  process  is  always 
very  grateful  in  hot  weather,  or  if  there  is  inflam- 
mation present  or  the  discharge  abundant.  The 
plaster  and  bandage  are  best  applied  in  the  morning 
when  the  limb  is  free  from  the  congestion  that 
standing  and  walking  occasion.  If  desired,  holes 
may  be  made  in  the  plaster  to  allow  the  discharge 
to  escape,  but  they  are  seldom  of  much  good. 
When  it  is  wished  to  remove  the  plaster,  the  whole 
should  be  steeped  in  lukewarm  water.  Strapping 
suits  best  in  chronic  ulcers  with  elevated  edges, 
plastic  deposits  in  the  cellular  tissue,  general 
swelling,  and  weak  circulation— the  condition 
which  Ts  most  unpromising  so  far  as  other  methods 
of  treatment  are  concerned.  It  is  not  adapted  to 
acute  cases,  accompanied  with  much  inflammation, 
till  the  acuteness  has  been  removed  by  appropriate 
measures.  In  sub-acute  cases  we  cannot  use  mucli 
pressure  at  first,  though  after  a  few  applications  it 
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can  be  emplo3-ed  with  advantage.  Experience  is 
of  inestimable  service  in  teaching  the  surgeon  to 
regulate  the  pressure  of  the  strapping  to  the  case  on 
hand,  and  his  chief  guides  are  the  colour  of  the  part 
and  the  effects  of  pressure  made  with  the  baud,  as 
showing  the  state  of  the  circulatioiu  When  pres- 
sure is  applied  by  the  hand,  the  rapidity  with  which 
the  capillaries  are  emptied  and  refill  gives  much  in- 
formation ;  then  the  amount  of  swelling  and  dis- 
charge, and  also  to  some  limited  extent  the  patient's 
feelings.  Many  persons  are  very  much  afraid  of 
strangulation,  and  complain  of  tightness  when  there 
is  none,  and  not  a  few  cannot  submit  to  the  uneasi- 
ness which  at  first  generally  attends  the  strapping 
of  a  limb  which  has  not  been  before  supported,  so 
that  the  patient's  sensations  must  not  be  greatly 
relied  on  to  guide  us.  The  effects  of  the  first  applica- 
tion will  be  a  most  valuable  aid  to  our  further  pro- 
ceedings as  regards  tightness  of  application.  The 
benefit  to  be  derived  from  this  method  is  soon  ap- 
parent in  the  disappearance  of  the  high  edges  from 
the  sore  and  the  swelling  from  the  limb,  the  reduc- 
tion of  exuberant  granulations,  the  diminution  and 
the  more  healthy  character  of  the  discharge,  and 
the  contraction  of  the  ulcer.  Whenever  the  pain 
and  uneasiness,  with  a  feeling  of  burning,  returns,  it 
is  time  to  renew  the  application.  The  abundance 
of  the  discharge  and  the  state  of  looseness  of  the 
strapping  will  chiefly  regulate  this  necessity.  Some- 
times, though  rarely,  it  has  to  be  done  daily  ; 
aoraetimes  not  for  weeks.  It  is  an  immense  ad- 
vantage that  the  patient  thus  treated  can  continue 
his  employment  without  hindrance,  as  he  can  also, 
by  the  plan  recommended  by  Mr.  Whateiy,  which, 
however,  is  greatly  less  efficient  It  consists  of 
compres3;'8  and  flannel  roller.] 

The  following  is  Whately's  description  of  his 
method  : — 

"  The  best  width  for  a  flannel  roller  designed  for 
those  who  have  slender  legs  is  three  inches,  but  for 
those  whose  legs  are  of  a  large  size  they  should 
always  be  three  inches  and  a  half  in  width.  They 
must  therefore  be  at  first  torn  a  little  wider,  that 
they  may  be  of  their  proper  width  v/hen  repeatedly 
washed.  It  will  likewise  be  found  that  rollers 
made  of  fine,  soft,  and  open  flannel  will  answer 
much  better  than  those  made  of  coarse  hard  flannel. 

'■  For  those  who  have  full-sized  legs,  the  length 
of  six  j'ards  is  but  just  sufficient  to  answer  all  the 
purposes  intended  by  a  roller  ;  but  in  those  who 
have  very  small  legs  five  yards  is  a  sufficient  length. 
Care  should  be  taken  that  the  rollers  be  washed  in 
very  hot  water,  and  they  should  be  hung  up  to  dry 
immediate!}'  on  being  washed.  If  these  precautions 
be  not  attended  to,  repeated  washing  of  them  will 
in  some  kinds  of  flannel  make  them  as  narrow  as 
tape,  by  which  they  will  be  rendered  almost 
Useless. 

"  In  applying  a  roller  tlie  first  circle  should  be 
made  round  the  lowest  part  of  the  ankle,  as  near  as 
possible  to  the  heel  ;  the  second  should  be  formed 
from  thence  round  the  foot  ;  the  third  should  be 
passed  again  round  the  foot  quite  to  the  toes, 
The  roller  should  then  be  passed  from  the  foot  round 
the  ankle  and  instep  a  second  time,  to  make  the 
fourth  circle.  In  doing  this  it  should  be  brought 
rearer  (but  not  over)  the  point  of  the  heel  tliaii  it 
was  at  the  first  time  of  going  round  this  part.  The 
fifth  circle  should  pass  over  the  ankle  again,  and 
not  more  than  half  an  inch  higher  up  the  leg  than 
the  fourth  circle.    The  si-vth,  seventh,  eighth,  and 
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of  the  leg,  at  the  <Mcact  distance  of  three-fourths  of 
an  inch  from  each  other.  Having  proceeded  thus 
far  up  the  leg,  we  may  begin  to  increase  the  dis- 
tances of  the  circles  from  each  other:  they  mav 
succeed  each  other  upward  to  the  knee,  at  the  dis- 
tance of  from  one  to  two  inches,  according  to  the 
size  and  shape  of  the  leg.  At  that  part  where  the 
calf  of  the  leg  commences  it  is  generally  necessary 
to  let  the  upper  edge  of  the  roller  be  once,  twice, 
or  thrice  turned  downwards  for  about  half  the  cir- 
cumference of  the  leg,  in  order  to  make  the  roller 
lie  smooth  between  the  middle  of  the  calf  and  the 
small  of  the  leg.  When  the  roller  has  been  thus 
applied  as  far  as  the  knee,  there  will  be  a  portion 
of  it  to  spare,  of  perhaps  a  yard  in  length  ;  this  re- 
mainder should  be  brought  down  by  spiral  windings 
at  greater  distances  from  each  other  than  those 
which  were  made  in  the  ascent  of  the  roller.  The 
windings  should  in  general  be  completed  in  the 
small  of  the  leg,  where  the  roller  should  be  pinned. 

"  In  many  cases  it  is  necessary  to  apply  the 
roller  over  the  heel.  It  should  be  brought  as  low 
as  possible  round  the  ankle,  as  in  the  former  de- 
scription. From  thence  the  second  circle  of  the 
roller  should  pass  from  the  instep  over  one  side  of 
the  heel,  and  be  brought  over  the  other  side  of  the 
heel  to  the  instep  ag;iin.  The  third  circle  should 
be  passed  round  the  ankle  a  second  time,  but  still 
nearer  to  the  heel  than  the  first  circle  was.  The 
roller  should  after  this  be  brought  back  to  the  foot 
and  passed  round  it  to  make  the  fourth  circle.  A 
fifth  circle  should  be  again  made  (though  it  is  not 
in  all  cases  absolutely  necessary)  round  the  foot  to 
the  toes.  To  make  the  sixth  circle  the  roller  should 
be  brought  back  and  passed  round  the  ankle  again. 
The  seventh,  eighth,  ninth,  tenth  and  eleventh 
circles  should  ascend  spirally  at  the  eaact  distance 
of  three-fourths  of  an  inch  from  each  other,  tliese 
distances  commencing  at  the  sixth  circle.  The 
roller  should  then  be  carried  to  the  knee,  and  be 
brought  down  again  to  the  small  of  the  leg,  as 
described  in  the  former  instruction. 

•'  In  applying  the  compresses  it  is  necessary  in 
every  instance  to  put  them  on  one  by.one,  and  not 
all  m  a  mass,  though  they  be  of  a  proper  size  and 
number.  They  should  be  crossed  in  different 
directions  ;  the  largest  of  them  should  in  no  case 
be  longer  than  just  to  meet  on  the  opposite  side  of 
the  leg  to  which  they  are  applied.  I  have  in  many 
instances  seen  the  compresses  applied  by  the 
patients  of  such  a  length  as  to  go  round  the  leo- 
like a  roller,  and  be  fastened  together  with  pins? 
This  method  generally  wrinkles'  and  blisters  the 
skin,  and  by  no  means  answers  the  purpose  of 
making  a  compression  on  tlie  part  where  it  is  most 
wanted.  I  never  suffer  a  pin  to  be  used  in  the 
compresses.  If  the  same  compresses  in  any  case 
be  applied  two  days  together,  they  should  ahvays 
be  turned  on  the  contrary  side  at  each  re-applica- 
tion, in  order  to  prevent  wrinkles  on  the  skin." 
(See  Practical  Obs.  on  the  Cure  of  Wounds  and 
Ulcers  on  the  Leys  loiihuut  Rest  :  bii  T.  WkUelii  • 
179.').) 

[Galvanism  has  been  highly  spoken  of  by  some 
in  the  treatment  of  indolent  sores.  In  the  Medical 
Times  and  Gazette  for  July  2;i,  1053,  Mr.  Spencer 
Weils  has  well  described  the  mode  of  using  it  and. 
the  advantages  he  found  from  it. 

During  the  progress  of  a  case  it  is  often  neces- 
sary to  vary  the  applications  as  the  good  effects  of 
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tliat  being  emploj'ed  fail.  After  .a  time  we  are  alile 
in  manj'  instances  to  return  with  advantage  to  tlie 
remedy  we  set  out  with.  So  soon  as  the  sore 
ceases  to  respond  to  the  application  we  are  for  the 
moment  using,  we  should  employ  another,  and  thus 
by  varying  the  remedy  judiciously  we  advance  the 
cure.  The  very  act  of  changing  tiic  dressings  is  to 
some  extent  stimulating,  and  should  only  be  re- 
peated more  frequently  than  actual  necessity  de- 
mands when  such  an  action  is  desired.  Great 
gentleness  in  manipulation  is  called  for  here,  as  in 
all  surgical  interference,  and  it  is  especially  requisite 
to  avoid  injuring  the  tender  granulations  in  a  healing 
sore.  We  must  renew  the  dressings  so  as  to  obtain 
cleanliness  and  to  promote  the  patient's  comfort, 
as  well  as  to  ensure  the  accurate  adjustment  of  the 
dressings  ;  but  we  must  avoid  interfering  too  fre- 
quently, otherwise  we  will  irritate,  increase  the 
suppuration,  and  injure  the  granulations,  and  so 
hinder  healing.  We  should  not  scrub,  or  in  fact 
interfere  with  the  surface  of  the  ulcer,  wlien  being 
dressed,  further  than  allowing  a  stream  of  lukewarm 
water  (if  necessary,  from  the  foulness  of  the  sore, 
having  a  disinfectant  in  solution)  to  flow  over  it  ; 
then  wipe  the  discharge  from  the  skin  round  its 
margin,  and  apply  our  new  dressings.  It  is  not 
desired  to  remove  the  pus  which  adheres  to  the 
granulations,  but  the  excess  merely,  and  this  the 
gentle  stream  of  water  will  accomplish. 

Various  operations  have  been  performed  in  order 
to  close  ulcers  which  were  from  their  size,  position, 
or  nature  peculiarly  difficult  to  heal.  Plastic  opera- 
tions ("  Elkoplasty,"  as  it  has  been  absurdly 
termed),  either  by  sliding  or  transposition,  have 
been  employed  for  this  purpose;  and  incisions  made 
parallel  to  the  sore,  and  at  some  distance  from  its 
borders,  have  been  found  useful  in  allowing  the 
tissues  around  to  be  relaxed  and  the  edges  of  the 
nicer  approximated.  The  incision  is  carried  into 
the  plane  of  sub-cutaneous  cellular  tissue,  and 
should  exceed  the  ulcer  in  its  length. 

When  healed,  the  part  where  the  sore  was 
placed  will  require  careful  and  methodic  support 
till  the  new  tissues  are  quite  consolidated.  If  this 
is  not  done,  the  ulcer  will  readily  reappear. 

It  is  occasionally,  though  rarely,  requisite  to 
amputate  limbs  on  account  of  ulcers  which,  from 
their  great  size  and  incurability,  render  life  miser- 
able or  threaten  to  destroy  it.  In  old  chronic  cases 
of  an  inveterate  character  the  textures  get  so  dis- 
organised, and  the  very  bones  destroyed,  that 
nothing  short  of  separation  of  the  limb  can  save 
the  rest  of  the  body.  Recovery  after  amputation 
is  then  commonly  rapid  from  tlie  rebound  after  so 
long  and  serious  a  drain. 

There  exists  in  not  a  few  cases  of  old  ulcers  a 
strong  popular  prejudice,  with  which  not  a  few 
professional  men  sympathise,  against  the  closing  of 
old  ulcers.  The  "long  existence  of  these  sores  is 
thought  to  beget  a  claim  on  the  economy  which 
cannot  be  denied  without  risk;  and  in  some  cases, 
occurring  in  old  men,  they  have  been  supposed  to 
exercise  a  vicarious  action  with  the  urinary  secre- 
tion. If  the  whole  truth  were  told,  we  suspect 
that  in  not  a  few  cases  the  practitioner  disapproves 
of  closing  the  sore  more  because  his  applications 
fail  to  affect  it  than  from  any  real  objection  he  has 
to  bring  it  about.  The  patient,  however,  not  un- 
commonly dreads  the  closure  of  the  sore.  The 
must  extensive  experience  would  probably  not 
Buflico  to  give  anyone  a  right  to  dogmatise  on  the 


point,  yet  surgeons  of  the  largest  experience  de- 
clare their  want  of  belief  in  the  popular  idea.  It 
has  certainly  never  fallen  to  the  lot  of  the  v/riter, 
among  the  very  large  number  of  old  ulcers  lie  has 
seen  closed,  to  observe  one  case  of  danger  arise 
therefrom,  even  in  old  and  feeble  persons,  and 
when  the  ulcer  was  an  eczematous  one,  to  which 
the  objection  is  said  chiefly  to  refer.    It  is  to  be 
remembered  that  these  sores  do  not,  and  cannot 
be  healed  quickly,  but,  on  the  contrary,  that  they 
are  very  slow  and  gradual  in  their  progress  of 
amendment;  that  their  continuance  often  depends 
solely  on  a  local  cause;  and  that  we  have  the 
means  of  guarding  against  internal  congestions  by 
the  management  of  the  diet,  maintaining  a  free 
action  of  the  bowels,  and  possibly  applying  a  few 
leeches.    It  has  been  proposed  to  insert  issues 
near  the  ulcer  (which  is  the  only  effectual  way  of 
using  them  for  such  a  purpose),  or  in  some  dis- 
tant part  to  obviate  harm,  and  we  are  instructed 
to  re-establish  the  original  drain  by  applying  a  fly- 
blister  in  the  event  of  evil  threatening.    Some  of 
the  cases  in  which  it  is  said  internal  congestions 
followed  on  the  closure  of  old  sores  were  probably 
mere  coincidences,  while  the  pernicious  influence  of 
prolonged  recumbency  (so  often  seen  in  the  treat- 
ment of  accidents  in  the  old)  had  likely  more  to  do 
in  causing  the  congestion  of  the  lungs  than  the 
healing  of  the  ulcer. 

Let  us  now  add  to  the  foregoing  some  remarks 
on  the  management  of  the  difi'erent  classes  of 
ulcers  before  described. 

1.  Healing  ulcers,  as  a  rule,  require  only  pro- 
tection from  the  air,  cleanliness,  the  support  of  the 
capillary  vessels  which  a  bandage  secures,  and  rest. 
In  very  many  cases,  if  properly  bandaged,  the 
patient  can  follow  his  occupation  without  harm. 
Water-dressing  is  especially  useful  in  these  cases, 
particularly  when  applied,  as  was  before  described, 
by  means  of  strips  of  lint. 

2.  Ulcers  failing  to  heal  from  excess  of  action. — 
As  these  ulcers  occur  in  very  different  and  even 
opposite  states  of  the  system— in  the  full-fed  and 
plethoric  and  in  the  starved,  overworked,  and  ir- 
ritable—the general  treatment  must  vary  greatly, 
and  be  regulated  by  the  condition  of  the  patient. 

If  there  is  inflammation,  it  must  be  subdued 
by  appropriate  internal,  and  above  all  local,  anti- 
phlogistic measures — elevation,  rest,  soothing  ap- 
pliances, such  as  fomentations  or  poultices,  and 
possibly  leeches  (cautiously,  however,  and  only  if 
urgently  required,  and  not  close  to  the  sore,  but  at 
a  short  "distance);  scarifications  or  punctures  in  rare 
cases;  cold,  too,  in  the  form  of  evaporating  lotions, 
ice,  &c.  No  constriction  or  pressure  by  bandages 
should  be  used  till  the  too  violent  action  has  sub- 
sided. Intcrnallv,  if  the  patient  be  of  a  plethoric 
habit,  salines,  spare  diet,  &c.,  will  be  called  for; 
but  if,  on  the  contrary,  the  local  excess  of  action 
be  but  one  evidence  of  an  enfeebled  vitality,  then 
generous  food  and  tonics  will  be  more  appropriate. 
Anv  ulcer  may  become  inllamcd,  and  demand  the 
measures  above  referred  to  for  a  time.  Opium 
given  freely  has  a  very  beneficial  effect  on  these 
inllamcd  sores,  and  should  not  be  omitted.  lUc 
state  of  the  tongue,  pulse,  skin,  and  secretions  wiU 
guide  us  as  to  diet  and  stimulants. 

Poultices  made  of  bruised  succulent  vegetables, 
such  as  raw  potatoes,  carrots,  turnips,  leeks,  cVc., 
applied  cold,  are  often  used  in  Scotland  with  ad- 
vantage in  these  cases.    Hot  applications  of  the 
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same  are  generally  more  efficacious.  Bruised  sea- 
weed, cold  or  warm,  has  a  considerable  repute; 
but  linseed,  arrowroot,  alone  or  mixed  with  ace- 
tate of  lead,  decoction  of  poppy-heads  or  chamomile 
flowers,  belladonna,  hyoscyaraus,  &c.,  or  with 
ciUechu,  kino,  oak-bark,  &c.,  when  an  astringent 
action  is  desired,  or  with  aqueous  solution  of  opium, 
generally  answers  best.  If  the  granulations  are 
.  large  and  flabby,  the  poulticing  should  be  with- 
dra\yn  as  soon  as  possible;  and,  in  fact,  whenever 
the  irritation  and  inflammation  have  been  subdued, 
they  should  be  given  up.  Simple  or  medicated 
steam  is  also  useful  to  remove  irritation. 

The  over-stimulation  of  callous  sores  occasion- 
ally causes  them  to  become  inflamed,  but  more 
usually  it  arises  from  injury  or  irritating  applica- 
tions, as  those  which  decompose  (ointments,  oils, 
&c.),  and  may  be  due  to  gastric  derangements,  ex- 
cessive toil,  &c.  The  poor,  who  cannot  afford 
proper  dressings,  and  must  work  hard,  and  who 
are  so  curiously  careless  about  their  sores,  and 
credulous  as  to  the  efficacy  of  every  "  saw"  which 
is  recommended  to  them  by  a  neighbour  or  passer- 
by, are  most  apt  to  suflfer  from  inflammation  in 
their  ulcers. 

If  sloughing  or  phagedsena  attack  a  sore,  decided 
measures  must  at  once  be  taken  to  correct  it.  It 
Js  in  syphilitic  sores  that  it  is  most  apt  to  arise 
The  reader  is  referred  also  to  Hospital  Gan- 
grene for  much  that  might  be  said  here.  Slough- 
ing arises  from  excessive  inflammation,  in  which 
the  granulations  first  disappear  and  then  the  edges 
of  the  sore.    It  may  be  due  to  any  of  the  causes 
which  establish  oraggravate  inflammation.  Phage- 
dasna  again  commonly  arises  from  the  action  of  an 
external  poison.    The  remedies  for  inflammation 
already  discussed  are  demanded,  and  opium,  used 
both  internally  and  locally  should  not  be  over- 
looked.   The  potassio-tartrate  of  iron,  so  useful  in 
syphilitic  phagedaena,  is  also  most  beneficial  in 
other  forms.    It  should  be  given  in  free  doses  in 
temally  and  applied  to  the  sore  as  well.  Disin- 
fectants (carbolic  acid,  sulphurous  acid,  M'Dougars 
and  Condy's  liquors,  chlorinated  soda,  coal-tar 
lotions,  &c.)  should  be  mixed  with  the  dressings  ;and 
if  these  milder  measures  fail,  then  a  strong  es'cha- 
mtic,  of  which  nitric  acid  is,  in  the  writer's  opinion, 
the  best,  should  be  freely  applied  to  the  surface 
and  edges  of  the  sore,  following  the  poisonous 
agency  under  the  borders  and  into  every  sinus  and 
cranny  till  the  whole  is  destroyed,  and  then  carrot 
poultices  will  remove  the  slough  thus  formed 
and  give  a  clean  surface,  which  is  afterwards  to  be 
dressed  according  to  its  requirements.    The  sore 
should  be  well  dried  with  tow,  or  blotting-paper, 
before  the  acid  is  applied,  and  a  wooden  spatula 
should  be  used  for  the  acid,  so  as  to  have  a  firm 
agent  to  work  with.   Loose  sloughs  may  be  gently 
chipped  away  to  help  their  separation.    The  most 
scrupulous  attention  to  the  hygienic  condition  of 
the  patient  is  required,— the  air  in  his  room  must 
be  Ireely  renewed,  possibly  fumigations  with  sul- 
phur or  chlorine  employed,— his  food  regulated  so 
as  to  support  his  strength  and  yet  not  over  stimu- 
late him.    Tonics  administered,  and  opium  given 
to  quiet  irritation  and  obtain  rest. 

Sores  spreading  with  less  acutcness  may  bo  well 
managed  by  painting  dilute  tincture  of  iodine  over 
the  surrounding  parts,  while  we  apply  nitric  acid 
or  a  strong  solution  of  lunar  caustic  to  the  surface 
to  be  followed  by  a  poultice.  ' 
vo;..  II. 
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The  "irritable"  or  "neuralgic"  ulcer  is  best 
treated  by  having  a  solid  stick  of  caustic  freely  ap- 
plied to  its  surface  and  surrounding  skin,  or  using 
a  blister,  by  either  of  which  means  the  pain  is 
better  allayed  than  by  any  other  plan.  Hemlock 
or  opium  dressings  afterwards,  or,  what  is  better, 
strapping  with  plaster  from  the  foi)t,  and  put  it  on 
as  Critchett  directs,  as  firmly  as  it  can  be  drawn. 
The  general  health  must  be  attended  to,  and  the 
functions  of  the  bowels  and  uterus  especially  regu- 
lated. Alteratives,  purgatives,  ferruginous  pre- 
parations or  mineral  waters,  and  an  opiate  at  night 
will  complete  the  cure. 

The  "  fungous  "  or  "  exuberant  "  ulcer  chiefly 
requires  careful  compression  by  strapping  and  ban- 
dages. If  the  discharge  is  great,  strips  of  lint  miiy 
be  substituted  for  the  plaster.  Alteratives  and 
tonics  will  also  be  required,  and  Sir  E.  Home 
strongly  advocated  arsenic  in  such  sores.  Exu- 
berant granulations  can  be  repressed  by  dry  lint  or 
pressure,  or  by  being  dusted  with  powdered  sul- 
phate of  copper,  or  powdered  rhubarb  (Sir  E. 
Home)  alone  or  mixed  with  powdered  opium. 

3.  Ulcers  faiVmg  to  heal  from  defect  of  action,  as 
a  general  rule  require  stimulation  both  by  the 
improvement  of  the  general  health  and  the  use  of 
local  dressings,  generous  food,  malt  liquor  or  wine, 
tonics,  especially  quinine  and  iron,  and  all  invigo- 
rating measures,  while  various  stimulant  applica- 
tions are  used  to  rouse  the  vigour  of  the  sore. 

The  "  weak  ulcer,"  or  that  which  wants  healing 
power,  will  benefit  by  the  use  of  Hey's  red  wash, 
in  a  strength  fitted  for  its  need,  combined  with 
careful  bandaging.  Sir  E.  Home  put  thin  plates 
of  lead  over  the  dressings  and  under  the  bandages 
to  augment  the  pressure.  A  favourite  application 
ot  his,  was  a  scruple  of  nitrous  acid  in  eight 
ounces  of  water,  the  strength  being  increased  or 
diminished  according  to  the  requirements  of  the 
case.  Mr.  Paget  thinks  a  mixture  of  resin  oint- 
ment and  Peruvian  balsam,  spread  on  lint,  the  best 
local  application  for  weak  sores.  Galvanism  has 
been  had  recourse  to  with  advantage,  used  in  the 
way  before  referred  to. 

^'  Callous  "  or  "  indolent  "  sores  require  stimu- 
lation, but,  as  a  preliminary  step,  we  must  get  quit 
ot  the  hard  elevated  dead  edges,  and  this  some  do 
by  paring  them  off  with  a  sharp  knife,  or  peeling 
them  off;  which  is  in  many  cases  readily  enough 
done,  for  so  soon  as  the  hard  band  is  detached  at 
one  spot,  it  can  be  seized  and  removed  in  a  con- 
tinuous piece  from  the  whole  margin  of  the  sore. 
This  end,  however,  is  infinitely  better  attained' 
and  the  vitality  of  the  sore  revived,  by  the  method 
recommended  by  Mr.  Syme,  viz.  covering  the 
whole  sore  and  edges  and  a  considerable  portion 
of  the  surrounding  parts  with  a  fly  blister,  which 
eff^Bctually  accomplishes  all  that  is  wauted,  and 
at  a  wonderfully  small  cost  of  pain  and  annoy- 
ance. After  the  removal  of  the  blister,  we  have 
a  healing  sore  usually  to  deal  with,  or,  at 
least,  one  which  merely  requires  a  slight  stimu- 
liint  or  strapping  to  heal  it.  The  writer  has 
had  ample  experience  of  the  exceeding  useful- 
ness of  this  plan.  It  is  greatly  more  satisfac- 
tory than  that  advocated  by  some  of  rubbing 
over  the  sore  and  edges  with  caustic,  then  using  a 
poultice,  and  lastly  strapping  and  bandages.  Mr. 
SItey  recommends  five  grains  of  the  snap  mid  opium 
pill,  to  bo  given  nieht  and  ninriiing,  and  others 
have  spoken  favourably  of  hydriodate  of  potash  in 
3  G 
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twenty-grain  doses,  three  times  clail}^    Mr.  Holt 
"  seals"  these  sores  by  covering  them  from  the  air 
■with  adhesive  plaster  placed  round  the  edges,  and 
oiled  silk  glued  to  the  plaster  by  collodion,  chang- 
ing the  covering  when  the  discharge  (which  is 
seen  through  the  transparent  oiled-siUc  covering) 
accumulates  so  ranch  as  to  render  it  necessary. 
Brainard,  of  the  United  States,  speaks  highly  of 
the  stimulating  and  deodorising  effects  «  the 
vapour  of  iodine  in  these  ulcers.    His  method  ot 
applying  it  will  be  found  in  RMihingS  Abstract, 
vol.  xxxi.,  p.  139.    Tincture  of  cantharides  with 
decoction  of  chinchona  given  internally  is  also 
strongly  recommended  in  callous  ulcers,  and  Mr. 
Eiichsen  speaks  of  using  liquor  arsenicalis  in 
obstinate  cases  with  advantage.   There  is  no  donbt 
but  that  an  opiate  at  night  helps  the  healing  of 
these  and  most  other  ulcers,  from  the  class  of 
persons  in  whom  they  are  met  with. 

Of  local  stimulants  for  indolent  sores  some 
have  been  mentioned.  The  metallic  washes  ;  weak 
nitrate  of  mercury  ;  solution  of  chlorinated  soda, 
and  many  other  combinations,  which  it  would  be 
useless  to  enumerate,  can  be  employed  to  stimulate 
these  ulcers.  In  all  cases,  careful  bandaging  is  an 
important  element  in  their  successful  management. 
Plastic  operations  have  been  occasionally  employed 
to  close  these  sores  when  other  measures  have 
failed  to  heal  them. 

Internally,  good  food  and  wine  are  generally 
required,  and  every  measure  calculated  to  augment 
the  vigour.  The  bowels  are  frequently  costive  in 
patients  suffering  from  indolent  sores,  and  in 
females  the  menstruation  will  often  be  found  defi- 
cient or  irregular.  These  conditions  must  be 
corrected,  and  tonics  or  alteratives  used  as  the  case 
may  require.  Warm  clothing,  free  exercise,  warm 
bathing,  &.c.  are  all  most  useful  adjuvants  to  the 
local  treatment.  . 

4.  Of  ulcers  failing  to  heal  from  peculiarity  of 
action,  the  treatment  consists  it  using  local  and 
constitutional  remedies,  according  to  their  general 
features— according  as  they  belong  to  either  ot 
the  classes  already  described  (sores  failing  to  hea 
from  excess  or  defect  of  action)  plus  the  special 
remedy  which  the  "  peculiarity  "  demands.  Thus 
the  "scrofulous"  ulcer  requires  the  employment  of 
al!  those  hvgienic  measures,  as  to  diet,  exercise, 
country  air,"  sea-bathing,  &c.  which  have  so  great 
an   influence    in   controlling    the  constitutional 
dyscrasia  on  which  these  ulcers  depend  ;  together 
with  the  administration  of  alteratives,  cod-hver  oil 
iodine,  iron,  phosphorus,  &c.  as  is  usual  in  such 
cases,  while  the  sore  itself  generally  requires  stimu- 
lation.   A  wash  of  chlorate  of  potash  alone  or 
combined  with  an  astringent  is  frequently  useful; 
as  is  iodine  also,  and  tannin  with  red  wine,  but 
the  constitutional  error  is  the  key  to  the  presence 
and  treatment  of  these  ulcers.    The  digestive  or- 
gans are  usually  weak  and  deranged,  and  their 
function  must  be  corrected.     If  there  is  bone 
disease  it  must  be  looked  to  ;  and  if  the  skin  sur- 
rounding the  sore  is  much  diseased,  it  is,  perhaps, 
best  to  destroy  it  wholly  by  caustic  or  a  blister, 
and  start  with  a  fresh  surface.    The  deformed  and 
unsightly  cicatrices  may  be  corrected  by  the  appli 
cation  of  iodine  or  blistering  liquid,  carefully 
watched,  so  as  not  to  overdo  their  action,  or,  what 
is  often  better,  when  circumstances  (position,  ex- 
tent, state  of  surrounding  parts,  &c.)  admit,  excise 
cicatrix,  and  bring  the  lips  accurately  and 
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carefully  together.    Chlorinated  washes  will  im- 
prove their  colour  in  many  cases. 

The  "  syphilitic "  ulcer.     The  constitutional 
treatment  of  secondary  and  tertiary  syphilis  is 
carefully  considered  in  its  own  place  in  this  work, 
and  to  that  the  reader  is  referred.    The  ulcers 
with  which  we  have  to  deal  are  usually  accom- 
paniments of  the  tertiary  stage,  and  thus  iodide  of 
potash  or  iron  become  the  most  valuable  remedies 
for  internal  use,  while  the  local  lesion  is  treated 
according  to  its  characters.  If  any  inflammation  be 
present,  it  must  be  subdued,  and  then  applications 
of  a  soothing  or  stimulating  nature  employed, 
according  to  the  need  of  the  sore.    If  a  stimulant 
is  wanted,  any  metallic  lotion  is  just  as  good  as 
black  wash,  to  which   preference  is  commonly 
given    from  some  obscure  idea  of  its  peculiar 
appropriateness  to  a  syphilitic  sore.    These  ulcers 
are  very  apt  to  recur,  and  the  part  should  therefore 
be  long  supported  by  a  bandage,  and  the  vigour  of 
the  general  system  well  sustained. 

The  "  vicarious  "  or  "  hasmorrhagic  "  ulcer,  if 
dependent  on  irregularity  in  the  uterine  function, 
will  require  such  irregularity  to  be  corrected  before 
the  local  affection  can  be  set  right.  Beyond  this, 
it  demands  such  measures  as  its  character  at  the 
time  indicate, — according  as  it  fails  to  heal  from 
excess  or  defect  of  action.  For  mere  bleeding,  as 
from  the  erosion  of  a  blood-vessel,  elevatioii  and 
compression  by  proper  bandaging  is  what  is  re- 
quired. 

The  treatment  of  "  cancerous  "  ulcers  is  more 
properly  taken  up  in  the  Article  on  "  Cancer." 

The'"  glanderous"  ulcer  is  also  considered  with 
the  constitutional  disease  of  which  it  forms  an 
important  part. 

The  "mercurial"  nicer  requires  stimulation 
locallv,  according  to  its  degree  of  want  of  vitality, 
and  the  intemafuse  of  tonics,  especially  iron  with 
the  iodide  of  potash,  and  every  means  to  improve 
the  general  health. 

The  "  gouty  "  ulcer,  besides  the  internal  remedies 
which  the  diathesis  lacks,  will  heal  best  by  the 
local  use  of  a  gentle  stimulant  dressing,  but  other- 
wise they  must  be  managed  on  general  principles 
according  to  their  individual  requirements.  If 
there  is  much  local  gouty  deposit  the  ulcer  will 
rarely  heal  till  the  whole  of  that  material  has  been 
extruded. 

The  "scorbutic"  ulcer,  besides  the  remedies 
addressed  to  the  constitution,  will  require  astrin- 
gents and  stimulants  as  a  rule,  together  with  water 
strapping  and  careful  bandaging.  Sometimes  the 
local  treatment  is  better  begun  by  the  free  destruc- 
tion of  the  sore  with  nitric  acid,  especially  it  it 
shows  a  tendency  to  sloughing  ;  lotions,  contain- 
ing iron,  chlorate  of  potash,  citric  acid,  aromatic 
infusions,  &c.  The  pulp  of  the  lemon  is  a  favourite 
application  with  some,  as  is  animal  charcoal  with 
others.  These  sores  will  disappear  with  the  gene- 
ral constitutional  disease  on  which  they  depend, 
but  they  are  very  apt  to  reappear  on  any  failure 
of  the  general  health. 

The  "ec7.ematous"  or  "  dartrous  "  nicer  must 
be  treated,  so  far  as  the  sore  is  concerned,  accord- 
ing to  its  condition  and  tendencies,  but  the  eczema 
which  surrounds  it,  and  which  gives  to  the  afteet  on 
when  seated  on  the  leg,  the  common  designation  ot 

the  "weeping  leg,"  is  in  g^"':'"='l',  ;  ."7dr\  as 
severe,  siiccessfuUytreated  by  being  kept  as  d  y  as 
possible,  by  the  application  of  some  absoibent 
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powder,  such  as  starch  or  chalk,  dusted  over  it,  and 
covered  with  a  dry  piece  of  lint  and  a  bandage 
from  the  toea.    If  crusts  form  by  the  discharge 
and  powder  combining,  they  should  be  removed  by 
the  application  of  a  poultice  for  a  few  hours,  or  by 
covering  the  part  with  strips  of  cloth  on  which 
tile  tar  ointment  has  been  spread,  leaving  these  on 
for  the  night,  and  removing  them  smartly  next 
morning,  so  as  to  take  the  crusts  off  at  the  same 
time,  and  then  resuming  the  dry  powder  and  ban- 
dage.   The  writer  has  had  much  to  do  with  these 
cases,  and  has  (contrary  to  what  is  often  stated  as 
regards  the  management  of  eczematous  sores)  found 
more  benefit  attend  the  dry  treatment  than  any 
other,  when  the  affection  was  not  very  severe. 
When  there  is  a  very  profuse  exudation,  a  strong 
solution  of  lunar  caustic  brushed  over  the  part, 
followed  by  careful  bandaging,  suits  well,  but  wet 
strapping  has,  in  the  writer's  experience,  generally 
proved  hurtlul.    Ointments  should  never  be  used. 
It  will,  of  course,  be  necessary  to  administer  appro- 
priate constitutional  remedies  in  those  cases  in 
which  the  local  affection  is  evidently  dependent  on 
a  constitutional  cause. 

"  Var  icose  "  ulcers  especially  require  well-ad- 
justed bandaging.  The  state  of  the  veins  on 
which  they  depend,  may  be  such  as  to  demand  the 
adoption  of  some  of  those  many  methods  which  are 
elsewhere  (see  "  Varix  ")  described  as  aiming  at 
their  occlusion,  but  such  is  rarely  the  case  when 
palliative  measures  are  judiciously  employed. 
Water  strapping,  or  Baynton's  method,  are 
especially  adapted  for  these  ulcers.  Elastic  stock- 
ings shonld  not  be  used  so  long  as  the  sore  is  open, 
as  the  discharge  soon  destroys  their  tissue,  and 
unequal  pressure  is  the  result,  and  dressings  can- 
not be  applied  to  the  sore  without  unduly  augment- 
ing the  pressure  there.  When,  however,  the  ulcer 
is  healed,  and  support  is  required  for  the  veins, 
then  such  stockings  are  very  appropriately  em- 
ployed. Our  local  measures  must  be  regulated 
according  to  the  state  of  the  sore,  combined  with 
such  means  as  will  take  off  the  pressure  of  the 
column  of  blood  and  support  the  dilated  and  weak 
veins.  If  the  sore  is  irritable  and  the  part  swelled, 
we  must  keep  the  patient  in  bed,  and  elevate  the 
limb  before  any  bandaging  is  attempted,  and  any 
internal  affection  which  may  complicate  local 
matters  treated  on  general  principles.  The  liver 
and  bowels  should  be  unloaded  ;  the  menstruation, 
if  irregular  or  scanty,  cared  for;  and  displacement 
of  the  womb  corrected,  and  gout  or  other  constitu- 
tional state  combated. 

The  limb  must  be  always  supported  after  the 
healing  of  these  sores,  by  a  bandage  or  an  elastic 
stocking,  and  if  the  latter  is  employed,  the  limb 
should  be  washed  with  soap  and  water,  and  hard 
rubbed  every  night  before  going  to  bed,  and  again 
douched  with  cold  water  and  rubbed  up  towards 
the  trunk  while  it  is  kept  elevated,  before  putting 
on  the  stocking  in  the  morning. 

Sometimes,  though  rarely,  after  the  long  exist- 
ence of  varicose  ulcers,  the  tissues  iiave  become 
so  changed,  that  healing  is  impossible,]  and  am- 
putation must  be  performed,  if  an  actual  ne- 
cessity exists  for  removing  the  sores,  from  their 
having  become  a  source  of  exhaustion  and  annoy- 
ance. 

If  an  ulcer  depends  on  the  presence  of  any 
foreign  body,  such  as  a  piece  of  dead  bone,  or  ten- 
don, or  a  ball,  these  must  of  course  be  removed. 
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and  any  sinus  present  opened  up  and  made  to 
heal  by  granulation. 

Ulcers  of  special  parts,  such  as  the  tongue,  throat, 
rectum,  penis,  &c.  will  be  considered  under  other 
sections  of  this  work.  These  sores  are  usually 
specific] 

George  II.  B.  Macleod. 
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Szc.  8vo.  Lond.  1783  ;  and  Surgical  Tracts,  3rd  ed. 
1799.   B.Beit,  On  the  Theory  and  Manag-ement  of 
Ulcers,  &c.  ed.  Svo.  1791.    J.  Merk.  De  Curationi- 
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1799.   Sir  Everard  Home's  Practical  Obs.  on  Ulcers 
on  the  Legfs,  edit.  2,  ISO  I.    John  Bell,  Principles  of 
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Diseases  of  India,  &c.  with  Obs.  on  Ulcers  and  the 
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(-hirurgie  angloise  avec  la  Chirurjie  francoise,  p 
142,  &c.  Paris.  1815.    Dr.  John  Thomson's  Lectures 
on  Inflammation,  p.  423,  &c.  Edin.  1813.  Dr.  Dewar, 
On  the  Treatment  of  Sinuous  Ulcers,  in  Med.-Chir 
Trans,  vol.  vii.  p.  482,  &c.  Sir  A.  Cooper's  Lectures' 
vol.  1.  1824.  C.  Rust,  De  Ulcerum  Dia-nosi,  et  (Elio- 
lo?.if  Nonnulla,  4to.  Berolini,  1831.    P.  DuchAtelot, 
bur  la  Veritable  Cause  des  Ulcferes  qui  affectent  fr^- 
quemment  les  extr^mit^s  inf^rieures  d'un  grand 
iiombre  d'artisans  de  la  ville  de  Paris;  in  Annales 
Q  Hygiene  publique,  &c.  t.  iv.  p.  239,  1830.  The 
siages  or  several  cutaneous  affections,  attended  with 
ulceration,  have  been  excellently  described  by  Wil- 
I'S"!-^''"^'"'''"'  Alibert,  Rayer.  and  others.    R  A 
r^lafford.  On  the  Deep  and  Excavated  Ulcer,  8vo" 
Lond.  1829.   John  Higginbottom,  On  the  Nitrate  of 
Silver,  Svo  Lond  1829.   J.  C.  Spender,  On  Ulcerous 
Diseases  of  the  Leg,  Svo.  Lond.  1835.    Fred.  Skey, 
On  the  Cure  of  various  Forms  of  Ulcer  and  Granu- 
lating Wounds,  Svo.  Lond.  1837.    Robert  Liston.  On 
Practical  Surgery,  p.  261.  Svo.  Lond.  1837.    P.  F 
Blandm,  m  Diet,  de  M^d.  et  de  Chir.  pratiques,  art. 
Ulcire.  .J.Arstruc'Vrmti  desTumeurs  etdes  Ulcferes 
Pans,  17a9.    Bologninus,  De  Cura  Ulcerum  exterio- 
rum,  Chirac  Dissertation  on  Wounds,  1759.  Rowleu 
Essay  on  the  Cure  of  Ulcerated  Legs,  without  llfst 
1,71.    i?Oi/e)-,  Maladies  chirurgicales,  vol.  ii  Paris' 
1826.    G.  M.  Scavi/ii,  Sull'  Eflicacia  del  Calorico 
nella  cura  delle  Ulcere.  Torino,  1814.   Amard,  116- 
moire  snr  les  Ulceres  en  g^n^ral.   Paris,  18U2  Ca- 
rault,  Essai  sur  les  Ulceres  de  la  Peau.  Paris!  J8I9 
Vincent's  Observations  on  Surgery,  Compendiuni 
de  Chirurgie  pratique,  par  Denonvilliers  et  Gosselin 
vol.  I.  p.  557,  et  scq.    [Paget,  in  Holmes'  System  of 
Surgery  (18601  and  Lectures  on  Surgical  Pathology 
1863.   jEn'cAicn'i' Science  and  Art  of  Surgery  1864 
Syme's  Principles  of  Surgery,  1863.    miter's  System 
of  Surgery,  1864.    Critchett,  On  Ulcers.  Lond  1849 
Nelaton,  Eldmens  de  Pathologic  cjiirurgicale  Paris" 
1844,  vol.  i.     Vidat  (de  Caseis)  Traitd  de  Pathol' 
externe.  Paris,  1861,  vol.  i.     Chelitis'  System  of 
Surgery,  edit,  by  South,  vol.  i.  Rigaud,  Des  Ulc&res 
en  gtfntfral.  Thfese.  Paris,  1839.  P'irrie,  Principles  of 
surgery.   Lawrence,  Lectures  on  Surgery.  Lond 
1863.    Nimn,  Varicose  Veins  and  Ulcers.  Lond' 
1852.     Macleod,  Outlines  of  Surgical  Diagnosis' 
Lond.  1864,  "Ulcers."  Scotl,  On  Diseases  of  Joints' 
by  Smith.  Lond.  1857,  p.  87.    Trastour,  on  Iodide 
of  Potash  in  Ulcers  of  the  Legs.  Ann.  de  Th(?rap. 
1860,  p.  233.    Hutchinson,  Report  on  Rodent  Ulcer 
Med.  Times  and  Gazette,  Aug.  18,  25,  and  Sept.  8 
15,  and  29,  i860.   Bruce,  on  Congenital  Ulcer  of  the 
Leg,  Edin.  Monthly,  Nov.  1861.  p.  492.  Houghton 
On  Hunt's  method  of  Treating  Ulcers  ;  Brit'  Med' 
.lour.  1862,  vol.  i.  pp.  91  and  129.    Volkmann,  On 
Healing  of  Ulcers  under  Scabs;  Arch.  f.  klin.  Chir- 
lii.  p.  272.    Tart,  On  the  Treatment  of  obstinate 
Ulcers  by  Tiiict.  of  Cantharides ;  Prov.  Med  and 
Surg.  Journ.  Oct.  1851 ,    Short,  On  same  Rcmedv  in 
Scrofulous  Ulcers;  Indian  Annals  of  Med.  Scieiicek 
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Ap.  1864.  Holt,  On  Treating  Ulcers  by  excluding 
the  air ;  Lancet,  July,  1852.  Hancock,  Chloroform 
in  Phagedeenic  Ulcers ;  Lancet,  Feb.  1853.  Hain- 
worth,  On  the  Excision  of  Callous  edges  of  Ulcers  ; 
Med.  Times  and  Gazette,  Jan.  1854.  Gay,  Memoir 
on  Indolent  Ulcers.  Lond.  1855.  Hutclmuon,  Cdlo- 
rate  of  Potash  for  Ulcers  ;  Lancet,  1857.  Skey,Un 
Opium  in  the  Treatment  of  Ulcers  ;  Lancet,  185fa. 
Bouclmt,  Tar  Applications  to  Ulcers  ;  I>ub.  Med. 
Press.  July,  1863.  •Br«»m''rf,  Vapour  of  lod  ne  to 
Indolent  Ulcers;  American  Med.  Jour.  March, 
I860.] 

[UNGUENTUM  ACONITIJE.— AconitisD 
gr.  viij.  Sp.  Vini  Rect.  3ss.  Adipis  5j.  Misce.— 
A  powerful  anodyne  ointment,  used  for  the  relief 
of  neuralgic  and  other  local  pains.  The  intensely 
poisonous  nature  of  aconitine  must  be  borne  in 
mind,  and  it  should  only  be  used  with  great  caution, 
and  over  a  limited  extent  of  surface.] 

UNGUENTUM  ANTIMONII  POTAS- 
STO-TARTRATIS,  Yel  ANTIMONII  TAR- 
TARATL— R  Antim.  Tart.  5ij.  Adipis  Bj.  Misce. 

 Frequently  used  for  exciting  irritation,  pustules, 

and  even  ulceration  of  the  skin,  with  the  view  of 
relieving  diseases  in  the  vicinity  of  the  ulcerated 
part,  as  is  exemplified  in  the  treatment  of  some 
diseases  of  the  eyes  and  joints,  and  a  variety  of 
indolent  swellings. 

[UNGUENTUM  ATR0PI.S1.— R  Atropise 
gr.  viij.  Sp.  Vini  Rect.  3ss.  Adipis  gj.— Em- 
ployed for  the  relief  of  local  pain,  or  round  the 
eyelids,  to  produce  dilatation  of  the  pupils ,  though 
the  solution  of  atropine  is  usually  preferred  for  the 
latter  purpose.  The  powerfully  poisonous  nature 
of  this  alkaloid  must  always  be  remembered.] 

UNGUENTUM  CETACEI.— Cetacei  gv. 
CerffiAlbse  gij.  Olei  Amygdalse  Oct  j.  Tlieseare  to 
be  melted  upon  a  slow  fire,  and  then  briskly  stir- 
red till  cold.^This  ointment,  spread  on  lint,  serves 
as  a  simple  dressing  for  wounds,  ulcers,  &c.  , 

[UNGUENTUM  CREASOTI.— R  Creasoti 
3j.  Adipis  gj. — Used  as  a  dressing  for  foul  sores, 
and  for  various  skin  eruptions;  especially  those  of 
the  scalp.] 

UNGUENTUM  ELEMI  COMPOSITUM. 
— R  Elemi  Ibj.  Terebinthinse  gx.  Sevi  OviUi 
prffiparati  ftij.  Olei  Olivse  g  ij.  Melt  the  elemi 
with  the  suet;  remove  them  from  the  fire,  and 
mix  them  immediately  with  the  turpentine  and  oil. 
Then  strain  the  mixture.— Sometimes  employed  as 
a  stimulating  dressing.  „    „  „ 

UNGUENTUM  GALLiE.— R  Gallarum 
Pulveris  9iv.  Camphora;  vel  Opii  purif.  3ss. 
Adipis  gj.  Misce.— A  common  application  to  piles, 
after  their  inflammatory  state  has  been  diminished 
by  cold  lotions,  bleeding,  aperient  medicines,  and 
leeches.  The  Unguentuin  Gallae  c.  Opio  is  made 
by  the  addition  of  5ss.  of  powdered  opium  to  the 
above.  „„ 
;  UNGUENTUM  HYDRARGYRI  FOR- 
TIUS.— See  Mercury. 

UNGUENTUM  HYDRARGYRI  BINIO- 
DIDI,  vel  lODIDI  RUBRI.— R  Hydr.  Binio- 
didi  gr.  xvj.  Adipis  gj. 

UNGUENTUM  HYDRARGYRI  PROTO- 
lODIDI,  vel  lODIDI  VIRIDIS.— R.  Hydrnrg. 
Prot.-Iod.  3j.  Adipis  gj. — Both  are  good  applica- 
tions to  many  obstinate  ulcerations  about  the  face, 
and  in  other  situations,  and  especially  to  those 
■\vhich  are  of  the  nature  of  lupus.  They  are  also 
applied  to  scrofulous  and  cancerous  ulcers. 

UNGUENTUM    HYDRARGYRI  CAM 


UNGUENTA. 

PHOBATUM.— R  Unguenti  Hydrargj-ri  gj. 
CamphorEB  3^8.  Misce. —  Often  recommended  to 
be  rubbed  on  thickened  indurated  parts,  with  the 
view  of  exciting  the  action  of  the  absorbents. 
Rubbed  along  the  course  of  the  urethra,  it  is  ser- 
viceable in  the  chronic  stage  of  chordee. 

UNGUENTUM  HYDRARGYRI  MI- 
TIUS. — R  Unguenti  Hydrargyri  Fort.  Ibj.  Adipis 
Ibij.  Misce. — The  weaker  mercurial  ointment  is 
often  rubbed  on  indurated,  thickened  parts  and  • 
tumors,  when  the  object  is  merely  to  promote  their 
absorption;  and  it  is  not  advisable  to  employ  the 
Unguentum  Hydrargyri  Fort,  lest  a  salivation 
should  be  induced. 

UNGUENTUM  HYDRARGYRI  NITRA- 
TIS. — This  ointment  forms  an  eligible  stimulating 
dressing  for  numerous  sores.  It  is  efficacious  in 
porrigo,  lupus,  and  other  cutaneous  diseases. 

UNGUENTUM  HYDRARGYRI  NITRI- 
CO-OXIDI,  vel  OXIDI  RUBRL— R  Hydrar- 
gyri Nitrico-oxydi  gj.  Cera;  Alba;  gij.  Adipis 
prcepar.gvj.  Misce. — ^^This  is  a  common  stimulating 
application  to  indolent  ulcers,  and  sores  in  general. 

UNGUENTUM  HYDRARGYRI  PR^- 
CIPITATI  ALBI,  vel  H.  AMMONIO-CHLO- 
RIDI,  vel  H.  AMMONIATI.  —  R  Hydrarg. 
Prfficip.  Albi  3j.  Adipis  praparata;  giss.  Misce. 
— Sometimes  applied  in  cases  of  porrigo,  and  as  a 
mild  mercurial  stimulating  dressing. 

UNGUENTUM  lODI.— R  lodinii  gr.  xxxij. 
Potassii  lodidi  gr.  xxxij.  Spir.  Rectif.  oj-  Adipis 
gij. — Frictions  with  it  over  bronchocele,  and  glands 
in  the  state  of  chronic  enlargement,  frequently  prove 

useful.  „  ^ 

UNGUENTUM  PICIS  LIQUIDS. -7  R 
Picis  gv.  Cera;  FlavsB  gij  .—Applicable  to  porrigo, 
and  some  other  diseases  of  the  skin. 

UNGUENTUM  PICIS  CUM  SULPHURE. 
— R  Unguenti  Picis,  Unguenti  Sulphuris,  sing.  giv. 
Misce. — One  of  the  most  common  applications  to 

^°"uNGUENTUM  PLUMBI  ACETATIS, 
— R  Piumbi  Acetatis  gr.  xij.  Adipis  Benzoat.  gj.] 
UNGUENTUM  LIQ.  PLUMBI  SUB- 
ACETATIS. — R  Liquoris  Piumbi  Sub-Acetatis 
gv.  Adipis  Ibj.  Cerae  Albaj  giv.  Melt  the  ingre- 
dients together,  and  continue  to  stir  them  till 
—This  ointment  is  employed  with  great  advan- 
tage as  a  simple  dressing.  According  to  Mr.  Dunn, 
of  Scarborough,  it  is  much  improved  by  pourmg 
the  liquified  mixture,  before  the  lead  has  been 
added  to  it,  into  cold  water.  It  is  then  to  be  rub- 
bed in  a  mortar,  or  on  a  slab,  with  the  liq.  p  umbi 
acet  The  water  occasions  a  fine  white  cloudy 
precipitation,  which  gives  to  the  composition  a 

'^un'Juentum  potass^  SULPHU- 

RATiE. — R  Potassai  Sulphurataj  5ss.  Adipis  oh 
—Used  for  the  cure  of  scabies.  Must  be  pre- 
pared immediately  before  use-]  ^-_.„t  n, 
[UNGUENTUM  POTASSII  lODIDL— R 
Potassii  lodidi  gr.  Ixiv.  Poiassa:  Carbonatis  gr.  iv. 
Aquc-c  Destill.  5j-  Adipis  gj.-Used  for  the  same 
purposes  as  the  Ung.  lodi.]  . 

UNGUENTUM  RESIN/E.  —  R  Res'nre 
FlaviB  gviij.  Ceraj  Flava;  giv.  Ung.  Simplicis 
=xvi.— This  is  a  common  application  to  ulcers 
which  stand  in  need  of  being  gently  stimu  ated 

UNGUENTUM  SULPH  URIS. R  bul- 
phuris  Sublimati  gj.  Adipis  Bei.zoati  oiv.— ihe 
common  itch  ointment. 


URETHRA 

UNGUENTUM  VERATRI^.— R  Veratrite 
gr.  viij.  Adipis  gj.— 01.  Oliva;  Sss.  Put  the  vera- 
tria  first  with  the  oil,  then  mix  with  the  lard. — 
Veratiia  ointment  was  much  commended  by  Dr. 
TurnbuU  for  neuralgia,  dropsy,  paralysis,  rheu- 
matism, &c.;  and  is  employed  with  different  pro- 
portions of  the  veratria  in  different  cases.  In 
neuralgic  affections,  sometimes  it  is  applied  at  once 
in  a  stronger  form,  but,  in  the  generality  of  cases, 
eight  gr.  to  each  ounce  of  lard  are  sufficient  to 
"begin  with. 

UNGUENTUM  ZINCI.— R  Zinci  Oxydi 
gr.  Ltxx.  Ad  ipis  Benzoataj  5j.  Misce. — An  as- 
tringent application,  the  uses  of  which  are  familiarly 
known. 

URETHRA, — [Anatomical  characters  of  the 
male  urethra.  Tlie  length  of  this  canal  in  the 
adult  has  been  differently  stated,  for  it  varies  con- 
siderably in  different  subjects,  as  it  does  also  in 
the  same  individual  under  different  circumstances, 
since  the  parts  are  exceedingly  extensible,  and 
may  be  readily  made  to  correspond  to  any  given 
measurement.  Thus,  after  death,  the  parts  being 
removed  from  the  body  and  moderately  extended, 
the  average  result  of  the  measurements  made  by  the 
writer  in  sixteen  adult  bodies  was  as  follows  : 
Total  length,  from  anterior  border 
of  uvula  vesica;  to  meatus  urinaiius 

externus  8^  inches. 

Length  of  spongy  portion  ,  .  •  G-J-  „ 
),  meiiibianous  ditto  .  •  4  .. 
„       prosiaic  ditto 
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inches. 


The  greatest  measurement  was  9  inches,  the 
smallest  7f  inches.  Of  the  sixteen,  no  less  than  10 
presented  measurements  which  did  not  deviate 
more  than  a  quarter  of  an  inch  from  the  averiige, 
and  ranging  within  fths  of  an  inch  only  ;  that  is 
to  say,  between  ^\  and  <Jf  inches  inclusive. 

Mr.  Briggs,  formerly  of  the  Lock  Hospital, 
made  numerous  investigations  upon  the  living 
subject,  and  found  the  average  length  of  the 
urethra  to  be  about  7;]-  to  7f  inches.  I  have  em- 
braced many  opportunities  of  testing  his  method, 
and  believe  his  observations  to  have  been  in  the 
main  correct. 

It  will  therefore  be  borne  in  mind  that  these 
two  measurements  of  7^  inches  and  of  8A  inches 
respectively  relate  to  the  average  length  of  the 
iirethra  in  the  two  conditions  of  life  and  death. 
That  this  difference  exists  it  will  be  important  to 
recollect,  since  all  accurate  researches  into  the 
pathological  anatomy  of  stricture  are,  of  necessity, 
confined  to  an  observation  of  the  parts  ufier  death, 
while,  in  relation  to  treatment,  the  measurement 
durimj  life  is  that  which  alone  must  be  remem- 
bered.] 

Other  authors  have  variously  estimated  the  dif- 
ferent divisions  of  the  urethra.  Thus,  the  length 
of  the  prostatic  part  is  regarded  as  measuring  from 
fifteen  to  eighteen  lines  {lioijer);  twelve  to  fifteen 
{P/iil/ips)  ;  six  to  ten  {Maljaiyne)  ;  twelve  to 
fifteen  (Ditcump)  ;  eight  to  eleven  (Lis/rajic) ; 
that  of  the  membranous,  or  muscular  portion,  from 
five  to  eight  lines  {Mulgaiijiie)  ;  nine  to  ten 
{Ducawp);  about  twelve  {hoyer)  ;  and  seven  to 
eleven  (Lisfninc).  "Its  extent  is  not  the  same 
superiorly  as  inferiority.  Here  it  is  very  short, 
limited  in  front  by  the  posterior  extremity  of  the 
hulb,  and  behind  by  the  prostate  ;  so  that  supe- 


riorly its  length  is  about  an  inch,  and  inferiorly, 
four  or  live  lines  "  {PldUips). 

[Next,  as  to  the  width  of  the  passage.  This  it 
is  difficult  to  reduce  to  figures,  from  its  natural 
dilatability  in  the  healthy  condition.  Anatomists 
have  stated  three,  four,  or  five  lines  as  approxima- 
tive measurements.  Surgeons  have  recorded  the 
passage  of  calculi  through  it  of  three  and  a  half  to 
four  lines  in  diameter,  which  must  of  course  indi- 
cate the  amount  of  extensibility  enjoyed  by  the 
narroicest  portions  of  the  canal.  The  mucous 
membrane  after  death  is  found  lying  in  long,  but 
minute  and  narrow  folds,  which  are  readily  oblite- 
rated by  stretching  it  in  a  transverse  direction, 
when  laid  open,  to  about  double  its  natural  width. 

The  important  point  is,  that,  relatively  to  each 
other,  different  parts  of  the  canal  bear  certain  con- 
stant proportions.  For  example,  the  external 
meatus  itself  is  the  smallest,  except  when,  as  rery 
rarely  happens,  a  congenital  contraction  exists 
about  a  quarter  or  half  an  inch  from  the  extremity, 
and  of  course  within  view  ;  next  is  the  point  of 
junction  between  the  membranous  portion  and  the 
bulb  ;  while  the  centre  of  the  prostatic  portion,  and 
the  sinus  of  the  bulb,  are  the  largest.  But  it 
should  be  remembered  that  the  walls  of  the  pas- 
sage are  closely  applied  to  each  other  in  a  state  of 
inaction,  so  that  the  diameter  is  only  calculable 
when  distension  occurs  from  some  cause ;  and  as 
this  has  been  seen  to  correspond,  within  certain 
limits,  to  the  amount  of  pressure  exerted  upon 
them,  any  statement  respecting  it  must  be  liable 
to  some  modification.  Indeed,  the  question  of  the 
diameter  of  the  urethra  must  be  considered  as  re- 
solving itself,  to  a  certain  extent,  into  tlie  measure 
of  its  capability  of  being  extended,  and  this  is  of 
greater  practical  import  than  the  mere  width  of  its 
mucous  membrane  when  slit  up  after  death. 

In  regard  to  the  course  or  direction  of  the  canal, 
the  spongy  portion  is  the  most  movable  part; 
Its  anterior  half  at  least,  taking  any  direction  (in 
the  flaccid  condition  of  the  penis),  which  gravity 
or  applied  force  may  give  it.  As  it  approaches  the 
pubes,  it  becomes  more  fixed  ;  the  penis  being  here 
suspended  by  a  ligament,  and  the  crura  or  bases 
of  the  cavernous  bodies  which  form  it  being  at- 
tached to  the  pubic  rami,  while  the  bulb  is  closely 
connected  to  the  deep  perineal  fascia.  The  canal 
now  curves  to  pass  beneath  the  pubic  symphysis, 
and  will  follow  a  course  varying  slightly  in  direc- 
tion, according  as  it  lies  nearer  to,  or  more  distant 
from,  that  point :  the  extreme  variations  which  I 
have  noticed  in  adults,  amounting  to  about  a 
quarter  of  an  inch,  that  is  to  say,  the  urethra  per- 
forates the  fascia  at  a  distance  below  the  pubic 
arch,  which  varies  in  different  subjects  from  seven- 
eighths  of  an  inch  to  one  inch  and  an  eighth. 

'J'he  membranous  portion  in  the  erect  position  of 
the  bodj',  ascends  with  a  slight  curve,  which 
direction  is  continued  through  the  prostate,  until 
at  last  the  course  of  the  urethra  into  the  bladder 
is  almost  vertically  upwards. 

The  practical  points  to  be  noted,  are — First: 
That  the  lowest  part  of  the  passage  in  the  upright 
position  of  the  body  is  that  part  which  is  in  con- 
tact with  the  anterior  layer  of  the  deep  perineal 
fascia  ;  and  that  the  floor  at  this  point  forms,  to 
some  extent,  a  fulcrum  upon  which  the  instrument 
turns,  when  its  handle  is  depressed  for  the  purpose 
of  carrying  the  point  onwards  into  the  bladder. 
Kecondly;  respecting  the  iiillucncc  of  the  perineal 
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fascia,  at  its  point  of  contact  with  the  urethra,  the 
anterior  layer  exerts  the  larger  share  in  stop- 
ping the  progress  of  an  instrument ;  indeed  the 
posterior,  from  the  contiguity  of  the  prostate,  can 
scarcely  be  supposed  ever  to  become  an  obstacle. 
The  bulbous  portion,  which  is  very  dilatable,  per- 
mits more  freedom  of  motion  in  the  point  of  a 
sound  here  than  elsewhere,  while  the  unyielding 
fascia  around  the  commencement  of  the  mem- 
branous part  suddenly  limits  it.    Hence  this  is  a 
point  at  which  the  progress  of  the  instrument  is 
sometimes  arrested,  even  when  no  stricture  exists, 
although  the  slightest  management  is  usually  suf- 
ficient°o  overcome  the  difficulty.    Thirdly  ;  that 
the  urethra  follows  a  curved  course  beneath  the 
pubic  symphysis,  and  in  so  doing  describes  the 
arc  of  a  circle,  whose  diameter  depends  soniewhat 
upon  the  operation  of  certain  causes  which  in- 
fluence its  direction.    It  follows,  therefore,  that 
the  curves  of  instruments  employed  to  traverse  it 
may  advantageously  vary  also. 

There  are  many  circumstances,  however,  which 
exist  in  a  state  of  health  materially  to  influence 
this  direction. 

In  spare  men,  of  small  frame,  the  curve  of  the 
canal  is  sometimes  more  acute  ;  on  the  other 
hand,  in  corpulent  subjects,  as  a  rule,  the  curve 
is  diminished,  and  the  angle  which  the  plane  of 
the  bulbous  portion  forms  with  that  of  the  pros- 
tatic part  is  more  obtuse,  as  these  parts  are  more 
widely  separated  by  the  intervention  of  masses  of 
adipose  tissue. 

There  are  also  certain  circumstances  which 
render  it  desirable  to  use  instruments  more  strongly 
curved  than  those  required  for  the  healthy  adult 
male.  In  childiiood  the  bladder  is  situated  higher  be- 
hind the  pubis,  being,  in  fact  as  much  in  the  ab- 
domen as  in  the  pelvis.  In  the  enlarged  prostate  of 
elderly  men  the  course  of  the  urethra  is  often 
greatly  curved  (see  article  Diseases  op  the 
Prostate)  ;  and  in  both  classes  of  cases  such 
instruments  are  necessary. 

The  normal  direction  of  the  urethra  may  be  in- 
terfered with  by  certain  morbid  conditions  of 
neighbouring  parts.  Thus,  deformity  of  either 
corpus  cavernosum  from  contraction  of  lymph 
effused  into  its  subsfcince,  may  distort  the  passage 
by  deflecting  it  to  either  side.  Prostatic  enUirge- 
ment  has  been  alluded  to  ;  hypertrophy  of  the 
median  portion  or  "  third  lobe  "  has  been  seen  to 
occasion  a  channel  on  either  side,  thus  dividing 
the  canal  in  two.  Abscesses,  tumors  in  the  course 
of  the  canal,  most  frequently  within  the  pelvis, 
which  may  be  malignant,  hydatid,  &c.;  scrotal 
herniffi  of  large  size,  and  hydrocele,  may  all  occa- 
bion  some  deviation  from  the  usual  direction. 

Lastly  :  it  must  not  be  forgotten,  that  while  the 
course  which  the  urethra  naturally  describes  is 
thus  curved,  a  straight  instrument  may  be  passed 
with  perfect  ease,  witliout  inflicting  any  injury 
upon  it.  The  curve  is  in  this  case  obliterated,  by 
using  the  portion  which  is  anterior  to  it  as  a 
fulcrum,  by  which  to  carry  the  point  closely  along 
the  roof  of  the  canal  throughout  its  course.  A 
moderate  amount  of  pressure  is  at  the  same  lime 
requisite,  in  order  thus  to  alter  the  direction  of  the 
canul.J 

Henry  Thompson, 
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URETHRA,  DESTRUCTION  OF  PART 
OF  THE. — The  attempts  to  complete  the  canal  . 
by  plastic  operations,  will  be  noticed  in  the  article 
Urinary  Fistula. 

URETHRA,  STRICTURES  OF.— [Stricture 
may  be  defined  as  an  abnormal  contraction  of  some 
portion  of  the  urethral  canal.  But  contraction  may 
be  of  a  permanent  character;  or  it  may  be  only 
temporary  in  its  duration.  It  is  to  the  former 
kind  that  the  terra  stricture  is  generally  and  most 
correctly  applied. 

A  permanent  contraction  is  due  to  organic  de- 
posit in  or  around  the  walls  of  the  urethra,  and  is 
accordingly  termed  organic  or  permanent  stricture. 

A  transitory  contraction  may  be  due  either  to 
local  vascular  inflammation  or  congestion,  causing 
temporary  narrowing  of  some  part  of  the  urethra, 
hence   inflammatory  or   congestive   stricture  is 
spoken  of;  or,  to  unwonted  muscular  action  alone, 
of  the  voluntary  or  of  the  involuntary  fibres,  in 
which  case  it  is  designated  spasmodic  stricture. 
This  spasmodic  affection  of  the  urethra  may  exist 
alone,  but  in  a  very  large  majority  of  cases  it  is 
found  to  complicate  "the  first  and  second  varieties. 
Purely  spasmodic  stricture  is  very  rare,  but  spasm 
may  complicate  and  aggravate  an  existing  organic 
stricture.    The  term  spasmodic  has  been  used  to 
include  the  few  cases  in  which  spasm  is  the  sole  or 
chief  source  of  obstruction.   So  when  inflammation 
attacks  any  part  of  the  urethra,  anterior  to  the 
prostate,  and  the  obstruction  is  due  mainly  to  it, 
the  term  inflammatory  stricture  has  been  employed. 
And  finally,  when  organic  deposit  around  the 
canal  has  occasioned  permanent  narrowing  of  it, 
although  inflammation  and  spasm  may  either  or 
both  be  also  present,  the  terms  organic  or  perma- 
nent are  employed  because  they  convey  to  the 
mind  what  are  the  essential  causes  and  character  of 
the  contraction  of  the  canal. 

Permanent  organic  strictures  present  themselves 
in  a  oreat  variety  of  forms.    The  urethral  canal 
may  be  obstructed  by  a  thin  membranous  dia- 
phiacrm  only,  stretched  across  it,  with  an  aperture 
in  the  centre,  or,  as  is  not  unfrequently  the  case, 
placed  near  to  any  side  of  it,  having  an  appearance, 
in  relation  to  the  re.t  of  the  passage,  somewhat 
resembling  that  which  the  pyloric  orifice  of  the 
stomach  bears  to  the  adjacent  duodeiuim.  It 
occasionally  happens  that  we  meet  with  folds  ot  tiie 
mucous  membrane  obstructing  the  passage  at  one  ot 
its  sides  onlv;  this  may  occur  above,  below,  or  on 
either  side,  forming  a  crescentic  septum,  obstructing 
a  segment  of  the  calibre  of  the  canal.    S.mi  ar 
folds  sometimes  run  obliquely  instead  of  directly 
across  it,  all  being,  nevertheless,  examples  of  linear 
contraction.    These  instances  in  which  the  con- 
tracted part  is  a  little  thicker  and  broader  than  the 
foregoing  description  would  include,  have  been 
tenned  '-annular"  strictures,  examples  which  pre- 
sent an  appearance  as  if  a  piece  of  cord  had  been 
tied  round  the  canal  at  one  point,  leaving  the  re- 
mainder free.  ,    .  •  . 

But  in  most  cases  of  confirmed  stricture,  the 
induration  is  seen  to  extend  into  the  tissues  around 
the  urethra,  to  the  depth  of  half  a  line  or  a  hne; 
but  is  nevertheless  limited  in  extent  from  betore 
backwards,  to  a  space  occupying  less  than  hall  an 
inch  of  the  canal.  The  centre  of  the  space  is  the 
point  at  which  the  contraction  is  most  considerable, 
so  that  the  ailected  portion  presents  a  form  some- 
what resembling  that  of  an  hour-glass :  and  it  is 
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worthy  of  remark  that  the  induration  is  generally 
thicker  at  the  lloor  than  on  the  upper  aspect  of  the 
urethra.  Such  may  be  regarded  as  "indurated 
aunuhir  "  strictures. 

In  a  few  instances,  some  of  the  natural  rugae  of 
the  urethra  seem  to  be  adherent,  or  even  fused 
together,  for  the  space  of  a  few  lines  in  length.  In 
very  rare  cases  we  find  something  resembling  a 
cicatri-x  in  the  form  of  a  patch  of  indurated  tissue, 
around  which  the  mucous  membrane  is  puckered, 
in  lines  more  or  less  radiating  from  it;  the  amount 
of  contraction  appearing  to  correspond  with  the  ex- 
tent of  previous  loss  of  substance  from  some  cause 
or  anotlier.  But  occasionally  the  contraction  ex- 
tends longitudinally  for  a  considerable  distance, 
and  the  canal  is  narrowed,  and  its  walls  thickened 
on  all  sides,  for  a  length  of  one  or  more  inches.  In 
these  cases  the  induration  extends  deeply  into  the 
surrounding  tissues,  involving  sometimes  the  entire 
substance  of  the  corpus  spongiosum,  and  giving  rise 
to  some  of  the  most  obstinate  and  undilatable 
strictures.  In  other  instances,  the  urethra  is  irregu- 
larly' contracted  throughout  almost  its  entire 
course;  and  every  degree  of  variation  is  to  be  met 
with,  between  the  condition  in  which  the  only 
obstacle  within  it  is  a  small  fold  of  mucous  mem- 
brane, and  that  in  which  almost  its  whole  length 
is  more  or  less  affected. 

Occasionally  several  separate  strictures  may  be 
observed  in  the  same  subject.  John  H miter  re- 
cords an  instance  in  which  he  met  with  six  stric- 
tures in  one  urethrii.  Lallemand  mentions  one 
with  seven  ;  Colot  saw  one  with  ei(/hl ;  Ducanip 
says  there  are  rarely  more  than  two,  but  that  he 
has  seen  four  ox  five.  Boyer  thought  three  could 
exist  together.  Rokitansky  speaks  of  four,  and 
does  not  record  a  higher  number  as  having  come 
under  liis  own  personal  observation.  My  own  re- 
searches have  not  led  me  to  recognise  numerous 
independent  strictures  in  one  urethra.  Three,  or 
at  the  most  four,  distinct  contractions  is  the  highest 
number  I  have  been  able  to  discover,  but  such  in- 
stances are  very  rare.  A  few  examples  of  urethra 
greatly  contracted,  from  the  meatus  externus  ahnost 
to  the  membranous  portion,  are  in  existence  ;  but 
these  do  not  exhibit  a  multiplicity  of  strictures  so 
mucli  as  general  thickening  and  coarctation  of  the 
canal. 

The  elements  and  seal  of  Stricture. — Their  con- 
sideration may  be  advantageously  entered  upon 
together.  The  first  etfect  of  inflammation  upon  the 
mucous  membrane  is  a  swelling  or  thickening  of  it, 
caused  by  engorgejuent  of  the  vessels.  Then  exu- 
dation of  fluid  takes  place  into  its  substance  and  into 
the  tissues  beneath,  presenting  the  condition  which 
exists  in  the  mere  intiamniatory  stricture,  one  of  the 
transient  forms  of  the  affection  because  resolution 
readily  follows.  But  when  the  morbid  state  per- 
sists, a  firm  fibrous  tissue  is  formed  in  and 
around  the  canal,  which  has  the  ellect  of  gluing 
th(!  nuicous  niembiane  to  the  subnuicous  tissue, 
infiltrating  the  meshes  of  the  latter,  and  even  involv- 
ing the  investing  fibrous  cuat  of  the  corpus  spon- 
giosum itself;  while  repeated  or  long-continued 
attacks  of  inflammation  may  cause  it  to  extend 
throughout  the  entire  thickness  of  that  body,  ren- 
dering it  tough  and  dense  to  an  extent,  in  some 
rases,  almost  beyond  belief.  Sir  Charles  Bell  de- 
scribes the  strictured  part,  in  one  of  his  prepara- 
tions (now  in  the  Museum  of  the  College  of  Sur- 
geons, Edinburgh,  2169  xxxii.  G),  as  being  "  us 
hard  as  a  board," 


On  laying  open  a  strictured  urethra  after  death, 
we  shall  accordingly  discover  that  the  structure  in 
which  the  constriction  itself  is  seated  is  by  no 
means  always  the  same.  It  may  be  in  rare  cases 
almost  confined  to  the  mucous  membrane  of  the 
urethra  itself,  although  most  commonly  a  few 
transverse  bands  of  whitish  fibres  are  seen  beneath, 
encircling  the  urethra  and  narrowing  it  as  if  it  were 
tied  with  thread.  When  these  are  cut,  the  mucous 
membrane  is  more  or  less  set  free  ;  hence  it  is 
that  a  stricture  which  has  been  exceedingly  narrow 
during  life  is  often  less  obvious  to  the  eye  when 
the  urethra  is  laid  open  after  death  than  would 
have  been  anticipated.  The  mucous  membrane  at 
the  constricted  point  then  appears  narrower  than 
the  healthy  part,  but  less  so  than  one  might  have 
believed  from  the  small  calibre  verified  previous  to 
the  section  of  the  urethral  wall. 

In  more  severe  cases  the  meshes  of  the  sub- 
mucous cellular  tissue  are  seen  to  be  filled  with 
lymph  deposit,  the  presence  of  which  destroys  its 
elasticity  and  mobility,  implicates  the  involuntary 
muscular  fibres,  which  can  no  longer  be  traced, 
and  extends  to  the  proper  fibrous  coat  of  the  spongy 
body. 

False  Membranes  obstrucling  the  Urethra. — A 
widely-differing  condition  to  any  of  those  above 
described  has  been  referred  to  by  some  under  the 
title  of  stricture.  Sometimes,  but  by  no  means 
frequently,  an  exudative  deposit  upon  the  surface 
of  the  urethral  mucous  membrane,  it  is  said,  causes 
occlusion  of  the  canal.  Instances  of  this  are  cer- 
tainly very  rare.  Few  are  on  record,  nor  are  many 
clear  examples  to  be  found  in  our  museums. 
Rokitansky  refers  to  them  as  follows  : — "  In  very 
rare  cases  we  find  primary  croup  occurring  on  the 
urethral  mucous  membranes;  it  induces  a  ciicum- 
scribed  or  a  tubular  exudation,  according  to  the 
intensity  of  the  process,  and  occurs  chiefly  in 
children."  {Path.  Anat.  vol.  ii.  p.  235.)  Mr, 
Hancock  states  that  he  has  met  with  two  or  three 
instances,  but  he  by  no  means  believes  them  to  be 
common.  M.  Alphonse  Gu^rin,  chirurgien  du 
Bureau  central  in  Paris,  carefully  examiU'jd  100 
cases  of  diseased  urethra  after  death,  of  which 
number  about  half  were  affected  with  stricture, 
and  he  asserts  that  he  lias  never  seen  the  ''slightest 
trace  of  such  tissue  upon  the  surface  of  the  mucous 
membrane;  the  plastic  process  has  acted  either 
immediately  beneath  the  nmcous  membrane,  or,  in 
the  spimgy  tissue  of  the  canal."  He  adds,  "  that 
in  none  of  the  numerous  cases  which  he  has  ex- 
amined has  he  found  any  false  membrane  on  the 
free  surface  of  the  muc<ms  membrane. 

Veyree  of  Contraction. — Speaking  in  general 
terms,  the  degree  of  contraction  is  proportioned 
to  the  duration  of  the  complaint,  and  to  the  extent 
of  the  inflaunnatory  action  which  is  set  up  in  the 
tissues  around  giving  rise  to  successive  deposits 
within  their  substance;  while  the  severity  of  the 
symptoms,  the  amount  of  distress,  and  the  effects 
on  the  constitution,  are  not  always,  bj-  any  means 
commensurate  with  the  amounlof  nariowing  which 
exisls.  It  is  very  rare  indeed  to  find  the  urethra 
altogether  impervious  during  life  to  the  How  of 
urine.  However  contracted  it  may  be,  it  still 
issues  either  in  a  very  small  stream,  or  by  drops. 
Iletention  does  not  depend  on  absnlute  organic 
impermeability.  It  is  easy  to  conceive  that  when 
the  canal  is  contracted  to  n  mere  pin-hole,  the 
sliglitest  cause  may  operate  to  occasion  total  ob- 
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struction;  a  little  tumefaction  of  the  part,  a  pellet 
of  thick  mucus,  a  flake  of  fibrinous  deposit,  or  a 
very  small  calculus,  is  quite  sufficient  to  block  up 
the  channel;  and  fatal  consequences  have  been  so 
caused. 

But  do  the  walls  of  the  contracted  passage  ever 
adhere,  and  so  cause  obliteration  of  the  urethra  ? 
Never,  unless  fistulse  have  been  established, 
when,  although  very  rarely,  this  accident  may 
happen  in  that  part  of  the  canal  which  is  an- 
terior to  the  unnatural  opening,  and  which  is 
thus  deprived  of  its  function  as  an  excretory  chan- 
nel. In  such  instances,  obliteration  is  often  of 
traumatic  origin.  The  urethra  may  be  cut  across 
by  a  wound  in  the  perineum,  and  for  want  of  pro- 
per attention  the  urine  may  pass  entirely  through 
the  artificial  opening,  and  adhesion  seal  up  the 
proper  passage.  But  such  obliteration  is  a  wholly 
different  thing  from  stricture,  and  ought  not  to  be 
confounded  with  it. 

Organic  stricture,  when  unrelieved,  tends  to 
produce,  sooner  or  later,  a  diseased  condition  of 
the  contiguous  portions  of  the  urinary  apparatus. 
The  urethra  behind  the  stricture  expands  under  the 
influence  of  the  expulsive  efforts  of  the  bladder 
telling  on  its  walls.  The  urethral  ducts  and  la- 
cunae are  frequently  enlarged  to  many  times  their 
size.  Pouches  are  thus  formed  capable  of  en- 
tangling the  point  of  a  sound  or  bougie  ;  and  it  is 
worthy  of  note  that  they  are  generally  situated  on 
the  floor  of  the  urethra.  The  sinuses,  which  lie  on 
either  side  of  the  veru  montanum,  may  be  con- 
siderably deepened,  giving  that  body  an  appearance 
of  unusual  enlargement  or  development,  while  the 
septa  intervening  between  the  dilated  mouths  of 
tlie  prostatic  ducts,  present  the  appearance  of  nar- 
row fibrous  bands  crossing  each  other  in  all  direc- 
tions, forming  a  network  exceedingly  adapted  to 
entangle  an  instrument,  especially  after  it  has  been 
passed  through  a  tight  stricture,  since  the  power 
of  manipulating  its  point  with  delicacy  is  dimin- 
ished by  the  grasp  which  the  contraction  exerts 
upon  it.  The  urethra  may  also  become  ulcerated 
in  these  situations,  and  may  even  give  way  alto- 
gether, extravasation  of  urine  into  the  cellular  tis- 
sue occurring  as  its  result. 

As  a  result  of  the  same  pressure,  the  bladder 
itself  becomes  hypertrophied,  the  subject  of  chronic 
inflammation,  and  often  sacculated  ;  sometimes 
losing  the  power  to  expel  its  contents.  The  ureters 
become  dilated,  and  as  the  pressure  of  a  distended 
bladder  increases,  the  pelves  and  calices  of  the 
kidneys  are  expanded,  and  occasionally  are  so  to 
an  enormous  extent.  The  kidney  itself  may  ulti- 
mately be  destroyed  by  atrophy  through  pressure, 
and  by  chronic  inflammation. 

In  the  writings  of  the  old  anatomists  and  sur- 
geons, we  find  the  symptoms  of  stricture  attributed 
to  a  pathological  condition  very  different  from  that 
which  greater  opportunities  of  prosecuting  re 
searches  in  morbid  anatomy  have  led  modern 
observers  to  recognise  as  their  most  frequent  cause 
They  supposed  that  the  flow  of  urine  was  inter 
rupted  by  some  growth  into  the  urethra,  analogous 
to  those  found  in  mucous  canals  elsewhere,  and 
accordingly  they  named  these  supposititious  bodies 
"_/"««</!,"  "  carnosilies  or  caruncles,"  and  "  excres' 
viiiices"  and  presented  them  as  the  common  cause 
•of  urinary  obstructions. 

In  a  very  small  proportion  of  cases  these  bodies 
certainly  do  exist,  their  extreme  rarity,  howeve 
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must  be  inferred,  not  only  from  their  very  infre- 
quent occurrence  among  the  preparations  in  our 
Museums,  but  also  in  the  records  of  their  ex- 
perience, which  later  anatomists  have  left  respecting 
them. 

I  have  met  with  a  few  instances  of  wart-like 
vegetations  on  the  anterior  part  of  the  canal,  which 
are  very  vascular,  and  which  obstruct,  to  some 
extent,  the  flow  of  urine;  and  once  I  found  a  small 
polypoid  tumor,  more  than  half  an  inch  long, 
springing  from  the  veru  montanum. 

Locality  of  Stricture. — The  statements  made  on 
this  subject  by  surgeons  have  differed  very  ma- 
terially, and,  as  it  would  appear,  rather  from  the 
want  of  precise  researches  respecting  it,  than  from 
any  other  cause.    Most  have  given  their  impres- 
sions from  passing  instruments  on  the  living  sub- 
ject ;  a  few  only  have  closely  examined  it  by 
post-mortem   researches.      Thus   John  Hunter 
says : — "  Every  part  of  the  urethra  is  not  equally 
subject  to  stricture,  for  there  appears  to  be  one 
part  which  is  much  more  liable  to  them  than  the 
whole  of  the  urethra  besides,  i.e.  about  the  bul- 
bous part.    We  find  them,  however,  sometimes  on 
this  side  the  bulb,  but  very  seldom  beyond  it.  I 
never  saw  a  stricture  in  that  part  of  the  urethra 
which  passes  through  the  prostate  gland."  Sir 
E.  Home: — "Strictures  occur  most  commonly  just 
behind  the  bulb  of  the  urethra;  the  distance  from 
the  external  orifice  being  six  and  a  half  or  seven 
inches.''    Sir  B.  Brodie. — "  In  the  majority  of  in- 
stances the  disease  began  in  the  anterior  portion  of 
the  membranous  part  of  the  urethra,behind  the  bulb, 
and  in  the  situation  of  the  triangular  ligament  of  the 
perineum."    Mr.  Listen. — "The  passage  is  con- 
tracted at  various  parts;  most  frequently  at  about 
four  inches  from  the  meatus,  but  sometimes  much 
nearer,  and  even  close  to  it.    The  urethra  is  often 
enough  narrowed  as  it  passes  through  the  deep  fas- 
cia, betwixt  its  sinus  and  the  apex  of  the  prostate." 
Mr.  Shaw. — "  I  have  not,  in  more  than  a  himdred 
dissections  which  I  have  made  of  the  diseases  of 
the  urethra,  seen  a  stricture  or  narrowing  of  the 
canal  posterior  to  the  ligament  of  the  bulb;  nor 
have  I  been  able  to  find  one  example  of  stricture 
beyond  this  part  among  those  preserved  in  the  Col- 
lege Museum."    Mr.  Benjamin  Phillips. — "  In  a 
hundred  and  seventy-three  cases  which  I  have 
selected,  the  disease  was  seated  at  the  following 
distances  from  the  orifice  of  the  urethra : — 
"  In   9  the  distance  did  not  exceed  1  inch. 

„    8  from    ,       .       .       .    I    to  2  inches. 
„  13  from    .       .       .       ,    2   to  3  „ 
„  11  from    .       .       .       .    3   to  4  „ 
„  98  from    ,       .       .       .    4   to  Si  „ 
„  40  from    .       .       .       .5^10  „ 
„  10  from    .       .       .       .        to  7^  ms. 
Amussat  "finds  that  the  most  common  seat  of 
the  disease  is  in  front  of  the  junction  between 
the  bulb  and  the  membranous  portion."  Leroy 
d'Etiolles: — "  Nineteen-twentieths  of  strictures 
exist  at  a  depth  which  varies  from  five  to  six 
inches,  that  is  to  say,  immediately  behind  the  bulb, 
at  the  commencement  of  the  membranous  portion. 

I  have  myself  examined  all  the  preparations  m 
the  Museums  of  the  metropolis;  in  that  of  the 
Royal  College  of  Surgeons,  Edinburgh,  as  well  as 
a  few  in  Paris,  for  the  purpose  of  determunng,  if 
possible,  this  question.  In  doing  so  1  carefully 
inspected  300  preparations,  of  which  2/0  were 
available  for  the  purpose  of  enquiry:   they  con- 
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tained  320  strictures.  All  these  may  be  arranged 
in  the  three  following  classes : — 

I.  Strictures  occurring  at  the  Svh-piihic  Ciirvctr 
lure. — The  latter  term  being  understood  to  comprise 
an  inch  of  tlie  canal  before,  and  three-quarters  of 
an  inch  behind,  that  point,  thus  including  the 
whole  of  the  membranous  portion.  215  were 
situated  in  this  region,  or  sixty-seven  per  cent,  of 
the  entire  number.  The  precise  part  which  is  most 
frequently  affected  with  stricture  is  the  bulbous 
portion.  The  liability  to  stricture  appears  to  di- 
minish as  it. approaches  the  junction  of  the  spongy 
and  membranous  portions;  while  behind  it  is  very 
rare.  Very  rarely  is  a  stricture  found  so  far  back 
as  the  membranous  portion. 

II.  Strictures  occupying  the  Centre  of  the  Spongy 
Portion,  i.e.  a  region  extending  from  the  anterior 
limit  of  the  preceding  to  within  two  inches  and  a 
half  of  the  external  meatus,  and  measuring  there- 
fore about  two  inches  and  a  half  to  three  inches  in 
length.  Fifty-one  were  situated  in  this  region,  or 
sixteen  per  cent,  of  the  entire  number. 

III.  Strictures  occurring  at  the  External  Orifice, 
and  ivithin  a  distance  of  two  incites  and  a  half  of  it. 
— Fifty-four  were  situated  in  this  region,  or  seven- 
teen per  cent,  of  the  entire  number. 

It  should  be  added  that  there  is  not  a  single 
case  of  stricture  in  the  prostatic  portion  of  the 
urethra  to  be  found  in  any  one  of  the  public  Mu- 
seums of  London,  Edinburgh,  or  Paris.  I  am 
disposed  to  believe  that  some  observers  have  been 
deceived  in  reference  to  it,  or  that  it  owes  its  sup- 
posed existence  to  inferences  drawn  from  the  results 
of  examinations  of  the  living  body,  which  can  by 
no  means  be  admitted  as  evidence  on  this  subject. 

One  of  the  earliest  symptoms  of  stricture  usually 
noticed  is  a  little  gleety  discharge,  almost  con- 
stantly present.  Some  pain  is  felt  in  the  urethra, 
or  smarting  when  the  urine  is  passed.  The  con- 
tents of  the  bladder  are  emptied  at  shorter  intervals 
than  has  been  natural.  The  stream  is  altered  in 
form,  not  having  the  full  rounded  character  of 
health,  but  more  or  less  flattened;  it  may  be 
twisted,  spirting,  forked,  or  even  divided,  which 
conditions  are  caused  by  the  current  of  water  being 
insufficient  in  size  and  force  to  dilate  and  extend 
the  lips  of  the  meatus  externus.  At  the  same  time, 
it  must  not  be  concluded  that  the  existence  of  such  a 
stream  is  by  any  means,  per  se,  a  proof  that  stricture 
exists,  since  many  persons,  from  a  tumid  condition 
of  the  meatus  alone,  habitually  pass  such  an  one. 
Then  gradually,  as  contraction  increases,  or  as  fresh 
obstacles  occur  in  other  parts  of  the  urethra,  it 
grows  smaller,  and  in  time  the  urine  may  issue 
only  by  drops.  Meantime,  although  the  force  by 
which  it  is  propelled,  viz.  the  contractile  power  of 
the  bladder,  is  augmented,  there  is  little  momen- 
tum in  the  current  which  leaves  the  meatus,  and 
the  urine  cannot  be  projected  to  any  distance. 
Generally  speaking,  the  act  of  micturition  is 
always  prolonged  to  an  extent  corresponding  with 
the  degree  of  obstruction  present. 

One  of  the  most  distressing  symptoms  from 
which  the  patient  suffers  is  the  constant  desire  to 
m;ike  water,  which  is  almost  invariably  present  in 
severe  cases.  Thus  the  sleep  is  broken,  or  almost 
destroyed,  some  patients  being  compelled  to  rise 
from  bed  ten  or  twelve  times  in  the  course  of  the 
night,  while,  in  the  worst  cases,  or  during  tem- 
porary exacerbations  of  the  complaint,  a  great 
portion  of  the  time  is  spent  in  laborious  and  un- 
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availing  efforts,  by  change  of  posture  or  by  strain- 
ing, to  obtain  some  relief.  Co-existent  with  these 
conditions  there  will  be  a  sense  of  heat,  soreness, 
or  smarting  experienced  about  the  bladder,  espe- 
cially at  its  neck,  aggravated  by  an  excess  of  acid 
in  the  urine,  by  cold,  or  imprudence  of  any  kind 
telling  on  the  parts.  Patients  often  experience 
much  pain  above  and  behind  the  pubes,  a  symptom 
generally  significant  of  some  degree  of  chronic  in- 
flammation affecting  the  mucous  membrane  of  the 
bladder.  Sometimes  a  dull  aching  pain  in  the 
perineum,  or  in  the  back  and  loins,  is  experienced ; 
sometimes  severe  and  darting  pains  in  one  or  both 
testicles,  extending  to  the  spermatic  cord,  into  the 
groins,  or  along  the  penis.  Pain  is  often  ex- 
perienced in  coition;  and  if  the  contraction  be  con- 
siderable, the  semen  passes  backwards,  in  part  or 
entirely,  into  the  bladder,  from  which  it  is  dis- 
charged afterwards,  so  that  the  power  of  fecun- 
dating may  be  lost  from  the  mechanical  obstacle 
to  the  act  of  ejaculation ;  or  the  erection  may  be 
rendered  imperfect  by  effused  lymph  into  the  cells 
of  the  corpus  spongiosum  preventing  the  free 
circulation  of  blood  through  it.  Difficult  mictu- 
rition also  often  occasions  protrusion  of  the  mu- 
cous membrane  through  the  external  sphincter, 
heat,  irritation,  and  inflammatory  thickening;  so 
that  prolapsus  of  the  mucous  membrane  of  the 
rectum  is  by  no  means  an  unfrequent  consequence 
of  a  long-continued  or  tight  stricture  of  the  ure- 
thra. Some  patients  rarely  attempt  to  pass  water 
without  visiting  the  water-closet,  from  their  in- 
ability to  prevent  the  escape  of  the  contents  of  the 
rectum,  through  the  efforts  required  for  that  pur- 
pose. Even  hernia  of  the  intestine  have  sometimes 
occurred  from  the  muscular  exertions  made  use  of 
to  effect  micturition. 

Sometimes  the  first  indication  of  the  presence  of 
stricture  is  the  occurrence  of  complete  retention  of 
urine.  The  contraction  has  previously  been  in- 
sufficient to  call  the  patient's  attention  to  it ;  but 
either  by  exposure  to  cold,  or  after  some  unusual 
irregularity,  or  by  too  free  indulgence,  either  in 
the  use  of  alcoholic  drinks,  in  sexual  intercourse, 
or  in  both  together,  on  the  attempt  to  comply 
with  an  urgent  desire  to  empty  the  bladder, 
which  may  have  become  rapidly  full  from  the 
action  of  stimulus  on  the  kidneys,  the  individual 
is  astonished  and  alarmed  to  find  himself  unable 
to  evacuate  mors  than  a  few  drops. 

In  a  few  instances  the  most  prominent  symptom 
throughout  is  retention.  There  may  be  but  little 
irritability  of  bladder,  and  the  stream  of  urine 
when  passed,  is  not  necessarily  very  small  ;  a 
No.  6  or  7  catheter  may  pass  through  the  urethra; 
but  the  patient  is  very  liable  to  retention,  and  finds 
no  relief  but  from  catheterism ;  attempts  at  dilatation 
are  always  followed  by  inability,  more  or  less 
prolonged,  to  pass  water,  until  an  instrument  of 
very  large  size  has  been  reached. 

Closely  related  to  this  condition  is  another, 
accompanying  some  forms  of  the  disease,  chiefly 
those  of  long  standing,  the  prominent  symptom  of 
which  is  a  tendency  to  rapid  recontraction  of  the 
stricture  after  dilatation.  It  may  be  very  amen- 
able to  this  treatment,  instruments  of  medium  or 
even  of  full  size  may  be  introduced,  sometimes  in 
two  or  three  sittings,  but  alter  a  few  days  of 
cessation  from  treatment,  the  narrowing  is  as  com-  ' 
plete  as  ever,  and  a  small  instrument  only  can  be 
passed.    The  symptoms  are  often  severe,  and  find 
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a  very  temporary  palliative  in  dilatation.  These 
phenomena  seem  to  arise  from  elasticity  in  the 
materials  of  the  constricting  tissue  itself,  which 
appears  to  possess  almost  the  mechanical  properties 
of  india-rubber. 

The  urine  itself  also  exhibits  a  tendency  to 
change,  which  becomes  more  marked  in  proportion 
aa  the  case  advances  without  relief  being  afforded. 
Owing  to  the  retention  of  a  portion  of  urine  in  the 
bladder,  from  a  deficiency  of  power  on  the  part  of 
the  organ  to  empty  itself,  partial  decomposition  of 
the  secretion  follows,  which  in  consequence  irri- 
tates the  mucous  membrane  with  which  it  is  in 
contact;  and  thus  urine,  cloudy,  emitting  a  pun- 
gent ammoniacal  odour,  and  depositing,  a?  it  cools, 
a  quantity  of  pus  and  mucus,  the  products  of  in- 
flammation of  the  bladder,  is  not  an  unfrequent 
accompaniment  of  stricture.  This  is  the  origin  of 
the  slimy  tenacious  deposit  found  adhering  to  the 
bottom  iind  sides  of  the  vessel  containing  it,  and 
which  is  exceedingly  characteristic.  The  urine  is 
then  alkaline,  and  usually  deposits  the  triple 
phosphates.  But  in  almost  all  cases  some  pus, 
however  small  in  quantity,  is  present.  Hsematuria 
is  also  one  of  the  occasional  concomitants  of  stric- 
ture, although  it  is  rare,  except  in  advanced 
disease  of  the  mucous  membrane  of  the  bladder. 

As  tiie  case  advances,  attacks  of  complete  re- 
tention become  more  frequent, leaving  the  stricture 
narrower  than  before.  Tiie  urine  is  at  length 
discharged  by  drops,  so  that  a  stream  cannot  be 
said  to  exist;  sometimes  it  passes  away  involun- 
tarily during  the  unconsciousness  of  sleep;  and  at 
length  the  patient  loses  the  power  to  retain  it 
altogether.  This  condition  is  often  described,  but 
not  very  correctly,  as  one  of  "  incontinence."  The 
symptoms  on  the  contrary  indicate  that  the 
bladder  is  distended,  and  that  the  surplus  only 
runs  off  in  the  manner  described,  while  the  organ 
is  constantly  filled  with  the  staler  and  more 
noxious  portions  of  the  uriue,  unless  it  be  fre- 
quently emptied  by  the  catheter.  Thus  it  is  a 
state  of  engorgement  of  the  bladder  with  urine 
rather  than  of  incontinence.  The  extent  of  dul- 
ness  on  percussion  over  the  pubes  will  indicate  not 
only  that  this  condition  exists,  but  what  is  the 
size  of  the  tumor  formed  by  the  distended  viscus. 
Under  these  circumstances,  disease  of  the  bladder 
is  increased,  and  disorganisation  more  readily 
induced  both  in  it  and  in  the  urethra  than  before. 
Thus  the  occurrence  of  extravasation  and  the 
formation  of  abscesses  are  favoured.  (See  UaiNARY 
Abscess,  etc.) 

Causes  of  Stricture.— Mo&t  writers  of  eminence 
agree  in  considering  organic  stricture  as  the  result 
of  a  previous  inflammation  of  the  urethra.  Among 
these  may  be  named  Home,  A.  Cooper,  Abernethy, 
C.  Bell,  Lawrence,  Brodie,  Liston,  Civiale,  and 
Leroy  d'Etiolles.  I  have  made  some  researches 
on  the  subject,  and  some  years  ago  collected  220 
carefully  observed  cases  of  urethral  stricture,  with 
the  fuUowing  results.  Inflammation  of  the  urethra, 
most  commonly  gonorriioeal,  was  the  chief  and 
prominent  cause.  Next  came  injuries  producing 
traumatic  stricture  ;  these  were  usually  blows  on 
the  perineum,  occasioning  rupture  or  bruising  of 
the  canal.  Cicatrices  following  chancres  at  or 
near  to  the  orifice  of  the  urethra  were  not  im- 
frequently  causes.  Caustic  injections  also,  when 
producing  inflammation;  tlie  judicious  employment 
of  weak  astringent  solutions,  on  the  other  hand,  in 
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controlling  and  subduing  inflammation,  may  cer- 
tainly be  regarded  as  prophylactic  against  stricture. 
In  some  few  cases  the  affection  has  appeared  to  be  ' 
almost  congenital  ;  that  is,  a  strong  disposition  to 
discharge  and  inflammation  of  the  urethral  mucous 
membrane  has  been  observed  from  childhood. 

Spasmodic  Stricture. —  It  is  an  open  question 
whether  any  temporary  narrowing  or  occlusion  of 
the  urethra,  which  is  not  due  to  a  permanent 
deposit  of  organised  material,  in  and  around  the 
passage,  should  be  comprehended  under  the  term 
stricture^  It  has  been  the  custom,  however,  to 
use  the  term  spasmodic  stricture  to  denote  tem- 
porary narrowing  caused  by  abnormal  muscular 
action,  and  hence  the  term  has  still  been  employed 
here.  These  cases  are  certainly  very  rare,  and 
the  student  will  do  well  to  bear  in  mind  that  the 
great  majority  of  cases  of  stricture  consist  in 
organic  and  permanent  obstruction  to  the  passage, 
and  very  few  in  mere  muscidar  spasm.  Further, 
that  there  are  many  instances  of  difficult  or  im- 
peded micturition  which  are  not  due  to  stricture 
at  all,  and  which  may  be  erroneously  regarded  as 
the  effect  of  spasm.  Thus,  many  are  caused  by 
enlarged  prostate  gland  (see  Prostate  Gland, 
Diseases  of);  others  are  due  to  inflammation  of 
the  urethra;  others  to  want  of  tone  or  power  in 
the  bladder  to  empty  its  contents  ;  in  some  the 
cause  is  calculus  in  its  interior;  and  in  some  the 
difficulty  is  due  to  tumor,  or  to  other  affection  of 
the  viscus  itself. 

All  authorities,  however,  have  recognised  the 
fact  that,  any  degree  of  organic  stricture  existing, 
the  urethra  is  liable  to  be  the  subject  of  variation 
in  its  calibre  from  two  complicating  circumstances; 
viz.  muscular  contraction,  and  inflammatory 
action.  And  these  two  act  conjointly,  not  often 
altogether  alone.  It  is  the  former  which  we  have 
novv  to  consider.  John  Hunter  believed  muscular 
action  of  the  urethral  muscles  sufficient  in  some 
few  cases  to  occasion  retention  of  urine  {O.i 
the  Venereal,  2nd  edit.  p.  229).  Sir  B.  Brodie 
says, — "  Instances  are  not  wanting  of  persons  who 
have  been  for  a  considerable  time  liable  to  oc- 
casional attacks  of  retention  of  urine  from  spas- 
modic stricture  of  the  urethra,  although  in  the 
intermediate  periods  there  was  no  perceptible 
diminution  of  the  stream  of  urine,  and  hence  we 
are  justified  in  the  conclusion  that  a  spasmodic 
stricture  may  exist  independently  of  any  actual 
organic  disease.  At  the  same  time  it  must  be 
acknowledged  that  tlje  existence  of  a  purely  spas- 
modic stricture  is  of  rare  occurrence."  {Urinai-y 
Orga?is,  4th  edit.  p.  6.) 

Modern  anatomical  researches,  especially  those 
of  KoUiker  and  Mr.  Hancock,  have  established 
the  fact  that  the  whole  urethra  is  surrounded  by 
muscular  tissue,  which  may  have  some  share  in 
accounting  for  the  spasmodic  action  referred  to. 
But  the  main  seat  of  such  narrowing  is,  un- 
doubtedly, the  membranous  portion  which  is 
habitually  closed  by  the  voluntary  muscles  of  the 
part  (constrictor  urethra;),  and  which  may  be 
more  firmly  closed  under  the  influence  of  irritation, 
either  direct  or  reflex,  so  as  to  produce  the  ab- 
normal obstruction  denominated  spasmodic  stric- 
ture. The  treatment  must  depend  mainly  on  the 
cause  which  has  occasioned  the  obstruction.  If 
the  urine  is  unduly  ncid  or  irritating,  or  loaded 
with  lithates,  we  should  act  without  delay  on  the 
liver  and  bowels;  administer  diluent  drinks,  small 


URETHRA,  STRICTURE  OF. 


827 


doses  of  the  nitrate  with  the  citrate  of  potash,  and 
if  there  is  pain  or  straining,  full  doses  of  tincture 
of  hj'oscyamus,  as  from  half  a  drachm  to  a  drachm, 
pretty  frequently  repeated.  But  if  retention  is 
present,  catheterism  must  be  resorted  to,  and  a 
well-warmed  silver  catheter,  of  moderate  size,  such 
as  7  or  8,  may  be  slowly  and  gently  passed, 
avoiding  as  much  as  possible  the  production  ol 
any  unnecessiuy  irritation  in  the  manner  of  apply- 
ing it.  But  in  most  cases  a  well-curved  gum 
catheter  is  better  borne,  and  especially  if  the 
urethra  is  irritable  or  in  any  degree  inflamed. 
As  adjuncts  to  other  treatment,  and  to  render 
unnecessary,  if  possible,  frequent  recurrence  to  the 
use  of  the  catheter,  hot  fomentations  to  the 
perineum,  or  hot  hip-baths,  and  linseed  poultices 
to  the  hypogastrium,  may  be  usefully  employed.  In 
some  constitutions,  the  preparations  of  opium  are 
more  useful,  either  by  mouth  or  rectum,  but 
especially  in  the  form  of  suppository,  than  any 
other  means,  to  allay  spasmodic  action  about  the 
urinary  passages. 

Injlaiiimatory  Contraclion. — When  the  mucous 
membrane  of  the  urethra  is  the  seat  of  acute  in- 
flammation, it  becomes  tumid,  and  the  calibre  of 
the  canal  is  narrowed  to  some  extent.  In  ordinary 
attacks,  however,  although  the  stream  of  urine  is 
on  this  account  a  little  smaller  than  in  health,  the 
alteration  is  not  the  most  prominent  symptom,  and 
therefore  attracts  little  notice  on  the  part  of  the 
patient  ;  moreover,  it  usually  disappears  with  the 
subsidence  of  the  acute  symptoms.  But  if,  by  the 
application  of  too  irritating  injections  applied  in 
tlie  early  stage,  the  force  of  the  inflammation  is 
augmented;  or  if  a  profuse  discharge  be  suddenly 
stopped,  the  aflFection  is  prone  to  extend  more 
deeply,  and  stricture  of  a  temporary  kind  and  in- 
flammatory in  its  character  is  the  result.  The 
distressing  pain  which  accompanies  these  attacks 
marks  the  nature  of  their  cause.  Mere  spasmodic 
closure  of  the  canal  may  at  first  be  attended  with 
no  pain,  the  patient  not  suspecting  his  inability  to 
micturate  until  the  attempt  to  do  so  is  made.  But 
when  inflammation  is  the  chief  agent  in  producing 
retention  in  the  manner  described,  a  considerable 
amount  of  suffering  precedes  it.  There  are  present 
unusual  heat,  sense  of  fulness  and  tenderness  of 
the  perineum;  the  stream  of  urine  is  at  first 
gradually  narrowed,  and  so  painful  is  its  passage 
to  the  exquisitely  sensitive  urethra,  that  the 
patient  is  wont  to  compare  it  to  that  of  "boiling 
water  or  melted  lead  "  trickling  through  it.  It  is 
then  ejected  in  small  and  short  jets  with  great 
force,  at  gradually  lessening  intervals,  until  the 
straining  becomes  almost  constant,  and  it  soon 
ceases  to  pass  at  all.  The  treatment  of  inflam- 
matory contraction  may  be  considered  for  the  most 
part  the  same  as  that  just  described  under  the 
head  of  spasmodic  stricture,  with  this  distinction, 
that  the  remedies  more  adapted  to  subdue  active 
inflammation  are  those  on  which  most  reliance 
must  be  placed.  Tlius  also  leeches  or  cupping 
to  the  perineum  may  be  employed,  sometime^ 
with  great  relief.  But,  generally  spi'akiiig,  in- 
flammatory contraction  first  comes  under  the  sur- 
geon's care  when  producing  retention  of  urine, 
and  under  that  head  the  subject  of  treatment  will 
be  further  pursued.  (See  Urine,  Retention  ok.) 

L'icaminaiiun  of  the  Urelkra  Jor  Ulridure  

Diagnosis.  The  symptoms  of  stricture,  hovvevei 
well  marked,  do  not  atl'ord  all  the  inlormaiion  j-g. 


quired.  It  is  necessary  to  ascertain  whether  a 
permanent  obstruction  exists,  and ,  if  so,  at  what 
part  of  the  canal;  whether  it  consists  of  one  con- 
traction only  or  of  several;  whether  it  involves  a 
small  or  a  large  portion  of  the  canal. 

In  order  to  do  this,  instruments  of  various  forms 
and  compositions  may  be  used;  some  soft  and 
pliable,  others  elastic,  others  inflexible  and  solid. 
Some  surgeons  use  curved  and  some  straight  in- 
struments for  the  purpose.  Either  may  be  readily 
passed  into  the  bladder,  but  when  solid  instru- 
ments are  employed  the  former  are  generally  better, 
and  it  appears  advisable  to  adopt  a  form  which 
corresponds  somewhat  to  the  natural  curve  of  the 
canal  through  which  it  is  designed  to  pass.  When 
bougies  are  very  flexible,  like  the  extremely  useful 
soft  black  bougies,  chiefly  made  in  France,  the 
straight  instrument  passes  quite  as  easily  as  one 
which  is  curved.  It  finds,  in  fact,  its  own  way  in 
following  the  course  of  the  urethra. 

In  introducing  the  curved  silver  catheter,  it  is 
desirable  to  follow  a  uniform  plan  ;  such  a  practice 
leads  sooner  to  perfection  in  the  art  than  can  be 
attained  when  indifference  to  method  exists.  First, 
as  to  the  position  of  the  patient.  It  is  usual  in 
most  cases  to  place  him  with  his  back  against  the 
wall.  In  this  case,  the  heels  should  be  eight  or 
ten  inches  apart,  and  about  four  or  five  inches  from 
the  wall,  so  that  the  nates  rest  lightly  against  it 
behind,  the  toes  turned  a  little  outwards  ;  in  this 
manner  a  relaxed  condition  of  the  parts  is  favoured. 
An  appropriate  instrument  having  been  selected,  it 
should  be  warmed,  and  smeared  with  oil  or  lard. 
In  introducing  it,  the  handle  should  be  lightly  held 
between  the  thumb  and  the  fore  and  middle  fingers 
of  the  right  hand,  the  concavity  of  the  curve  looking 
towards  the  left  groin  of  the  patient.  The  penis  is 
no  w  to  be  gently  raised  with  the  left  hand,  while  the 
point  of  the  instrument  is  inserted  into  the  urethra 
and  slowly  carried  onwards  until  four  or  five 
inches  have  disappeared,  the  handle  being  gradu- 
ally brought  to  the  middle  line  at  the  same  time, 
aud  maintained  close  to  the  patient's  abdomen  until 
it  has  reached  the  perpendicular,  when  it  is  to  be 
lightly  depressed;  and  as  the  point  is  felt  to 
traverse  the  sub-pubic  curve,  the  handle  is  gradually- 
brought  down  towards  the  operator,  until  it  sinks 
beneath  the  horizontal  line,  when  the  opposite  ex- 
tremity will  be  free  in  the  bladder.  The  more 
quietly,  gently,  and  unostentatiously  these  mani- 
pulations are  accomplished,  the  more  credit  will 
the  operator  obtain  for  the  possession  of  a  light  and 
easy  hand;  a  credit,  let  it  be  remarked,  which  is 
generally  appreciated  by  the  patient.  Whatever 
obstruction  is  met  with,  no  force  is  to  be  used. 
If  dirticulty  occurs  in  the  act  of  depressing  the 
handle,just  after  this  has  reached  the  perpendicular, 
it  very  probably  arises  (supposing  no  organic  coii^ 
striction  to  exist)  from  making  this  alteration  in  its 
course  too  soon;  and  if  the  instrument  be  replaced 
in  the  perpendicular  position  and  pushed  onwards 
a  little  farther,  before  depression  is  made,  very 
likely  all  will  be  right.  If  a  solid  sound  of  good 
size  be  used,  and  the  urethra  be  healthy,  its  ov/n 
weight  is  almost  siiflicient  to  carry  it  through  the 
canal;  or  at  all  events  a  very  slight  pressure  from 
the  fore-finger  upon  its  handle  will  be  amply  sufli- 
cient,  if  additional  impetus  be  required.  It  is 
never  to  be  forgotten  that  a  lever  of  a  very  power- 
I'lil  kind  is  in  action  when  depression  of  the  handle 
is  made,  the  extremity  of  which  lever  is  in  the 
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operator's  hand;  the  fulcrum  at  the  convexity  of 
the  curve,  the  resistance  being  the  structures  upon 
which  its  point  impinges,  and  which  may  be  per- 
forated if  undue  force  be  applied. 

For  cases  of  difficulty,  I  prefer  the  patient  in  a 
recumbent  position.  The  head  iind  shoulders 
should  be  slightly  elevated  by  pillows,  the  knees 
a  little  raised  and  separated  from  each  other;  in 
this  manner  a  relaxed  condition  of  the  muscles  of 
the  abdomen  and  perineum  is  favoured.  The 
operator  should  then  stand  on  the  left  side  of  the 
couch  or  bed,  hold  the  catheter  as  before  directed, 
the  handle  being  in  the  horizontal  direction  ;  he 
should  support  the  penis  with  the  left  hand,  hold- 
ing it  lightly  either  between  the  thumb  on  one 
side  and  fore  and  middle  finger  on  the  other,  or  in 
the  following  manner,  which  is,  perhaps,  better. 
The  left  hand  is  in  this  case  applied,  the  palm 
being  upwards,  so  that  the  middle  and  ring  fingers 
hold  the  penis  just  behind  the  corona  glandis  ;  the 
index  finger  and  thumb  are  then  at  liberty  to  be 
applied  for  the  purpose  of  retracting  the  prepuce  if 
necessary.  The  beak  of  the  instrument  having 
been  introduced,  it  should  be  remembered  that, 
during  the  first  two  inches,  it  is  to  be  maintained 
against  the  inferior  wall  of  the  canal  for  the  purpose 
of  avoiding  any  hitching  at  the  outset  in  a  lacuna 
on  the  roof,  sometimes  considerably  developed,  an 
accident  which  gives  the  patient  pain,  has  an  awk- 
ward appearance,  and  sometimes  disconcerts  a 
young  operator  not  a  little.  The  fingers  of  the 
left  hand  gently  draw  the  penis  over  the  instrument 
as  it  glides  easily  on  to  the  bulbous  part,  the  han- 
dle still  being  horizontal,  or  nearly  so;  arrived  at 
which,  if  some  obstiuction  seems  to  offer,  the  in- 
strument should  be  withdrawn  an  inch  or  so,  and 
again  passed,  taking  care  not  to  elevate  the  handle 
so  soon;  after  which,  by  gently  raising  it  and  caus- 
ing it  to  describe  a  curve  along  the  middle  line, 
the  extremity  will  probably  glide  slowly  upwards 
into  the  bladder  as  the  handle  sinks  towards  the 
interval  between  the  patient's  thighs.  If  this 
manoeuvre  is  not  sufficient  to  ensure  success  in 
passing  the  sub-pubic  curve,  the  operator  may  make 
gentle  pressure  with  the  fingers  of  the  left  hand  on 
the  curved  part  of  the  instrument,  as  felt  through 
the  soft  parts  in  the  perineum,  guiding  it  after  he 
has  withdrawn  the  point,  and  as  he  again  applies 
it  to  the  seat  of  the  obstruction.  He  is  now  also 
conveniently  situated  for  subsequently  using  the 
left  fore-finger  in  the  rectum,  or  otherwise,  as  occa- 
sion may  require,  the  catheter  being  still  held  in 
the  right  hand. 

In  exploring  the  urethra,  especially  if  the  symp- 
toms are  not  such  as  to  render  the  suspicion  that  a 
stricture  is  present  more  than  probable,  we  are  not 
hastily  to  conclude,  because  a  little  obstruction 
presents  itself  in  the  passage,  that  an  organic  con- 
striction is  of  necessity  the  cause.  The  part  is 
extremely  sensitive,  and  resists  any  but  gentle 
efforts  to  traverse  it,  the  more  so  if  it  be  the  first 
time  an  instrument  has  been  introduced.  In  such 
cases  nu  violence  may  be  used :  any  attempt  to 
force  a  passage  would  only  increase  the  difficulty. 
Gentle  pressure  steadily  maintained,  without  rapid 
niovements  of  the  point,  will  sooner  or  later  over- 
come opposition  and  carry  the  instrument  through. 

Arrived  at  the  neck  of  the  bladder,  we  may  here 
encounter  an  obstacle,  and  still  no  stricture  be  pre- 
sent; indeed,  it  is  not  very  uncommon  to  find  the 
puuit  of  an  instrument  stopped  just  at  the  moment 


the  operator  thinks  all  difficulties  surmounted. 
This  is  more  likely  to  occur  with  a  small  instru- 
ment than  a  large  one,  and  with  one  which  is 
slightly  than  one  which  is  stronglj'  curved.  The 
floor  of  the  canal  at  the  point  named,  of  which  it  is 
difficult  to  say  whether  it  most  belongs  to  the  ure- 
thra or  to  the  bladder,  may  now  and  then  be  found 
somewhat  elevated,  the  uvula  vesicae  projecting 
unduly  into  the  internal  meatus,  or  occasionally  a 
band  of  mucous  membrane  appears  a  little  promi- 
nent, stretched  transversely  across  the  opening. 
Either  of  these  obstacles,  it  is  conceived,  would  be 
especially  likely  to  entangle  a  soimd  which  is  not 
large  enough  to  dilate  the  passage  and  ride  over 
such  an  obstacle,  or  possesses  a  form  so  little 
curved  as  to  travel  too  closely  along  its  floor.  For 
these  cases,  I  have  often  found  a  full-sized  elastic 
catheter,  which  has  been  kept  some  time  on  a 
strongly-curved  stilet,  succeed  when  a  metal  one 
has  failed.  It  should  be  removed  from  the  stilet 
and  used  at  once  before  the  curve  unbends. 

Urethral  Exploration. — The  size  of  an  instru- 
ment to  be  used  in  exploring  the  urethra  for  the 
diagnosis  of  stricture  is  by  no  means  a  matter  of 
indifference. 

As  a  rule,  we  should  always  commence,  when 
prosecuting  diagnosis,  whatever  statements  the  pa- 
tient may  make,  with  a  full-sized  sound  or 
catheter,  that  is  to  say,  not  smaller  than  No.  7  or 
8,  with  a  blunt,  not  conical,  extremity,  as  such 
will  afford  far  more  certain  indication  of  the  situa- 
tion of  the  obstruction  than  smaller  sizes,  which 
might  indeed  pass  through  a  slight  constriction 
altogether.  If  the  instrument  be  graduated  in 
inches  and  fractions  of  inches,  as  all  metal  instru- 
ments ought  to  be,  so  much  the  better,  and  the 
exact  situation  of  the  stricture  should  be  recorded 
in  the  case-book,  on  more  than  one  occasion. 

Suppose  then  that  an  obstacle  is  encountered  at 
any  spot  by  the  instrument  described,  and  it  is 
found  that  gentle  pressure  accomplishes  no  pro- 
gress, let  this  be  increased  a  little,  and  if  the  penis 
retreat  before  it,  being  evidently  pushed  backward 
"  en  masse,"  there  can  remain  little  question  as  to 
the  existence  of  organic  constriction,  the  unyield- 
ing, semi-resilient  nature  of  the  obstruction,  a  sen- 
sation which  is  communicated  intelligibly  enough 
to  the  practised  hand,  but  which  can  scarcely  be 
described  in  words,  leaves  no  doubt  whatever  on 
the  surgeon's  mind.  A  smaller  instrument  may 
now  be  chosen  with  which  to  determine  the  calibre 
of  the  stricture;  if  this  enter  the  contracted  part, 
it  is  at  once  obvious  by  its  being  "held"  i.e.  it 
has  entered  a  narrower  passage  which  fits  closely 
to  and  retains  it.  A  trial  of  several  instruments 
may  be  necessary,  until  at  last  one  which  is  suffi- 
ciently small  to  pass  the  constriction  is  arrived  at, 
always  bearing  in  mind  that  the  smaller  the  instru- 
ment the  more  careful  and  the  more  sparing  of 
force  must  the  operator  be,  since,  as  must  be  ob- 
vious, such  will  more  easily  inflict  a  wound  than 
those  which  are  larger  and  blunter,  the  concentra- 
tion of  that  force  being  in  the  inverse  ratio  to  the 
size  of  the  instrument. 

This  may  now  be  carried  on  by  way  of  search 
for  another,  especially  if  the  first  bo  in  the  anterior 
part  of  the  canal.  It  may,  however,  be  so  firmly 
grasped  there,  and  its  freedom  of  motion  be  so 
interfered  with,  that  it  is  not  easy  to  judge  accu- 
rately with  respect  to  anv  obstacles  situated  deeper 
in.    If  so,  another  kind  of  sound  may  be  used 
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with  advantage,  viz.  one  of  small  size,  having  a 
bulbous  or  olive-shaped  extremity  two  or  three 
sizes  larger  than  the  stem,  which  also  should  be 
graduated;  this  being  made  to  pass  with  some  little 
difficulty  through  the  stricture,  it  will  be  apparent 
enough  when  the  bulb  becomes  free  on  the  farther 
side,  and  by  observing  the  graduations,  the  length 
of  the  strictured  part  is  also  arrived  at.  Carrying 
it  deeper  still,  the  existence  of  another  contraction 
will  in  the  same  manner  be  more  readily  diagnosed 
than  with  an  ordinary  sound  :  and  in  withdrawing 
the  instrument,  we  check  the  conclusions  obtained 
during  its  introduction,  by  noting  the  obstruction 
felt  in  withdrawing  the  bulb  through  the  narrowed 
portion  or  portions. 
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Treatment. — To  accomplish  the  removal  of  per 
manent  stricture,  two  indications  are  presented, 
which  may  be  thus  briefly  stated  : — 

1st.  To  restore  the  natural  calibre  of  the  canal, 
or  at  least  so  far  as  shall  be  consistent  with  the 
safety  and  comfort  of  the  patient. 

2Md.  To  maintain  the  adequate  patency  of  the 
canal  afterwards. 

We  have  already  seen  that  strictures  may  vary 
in  degree,  i.e.  in  amount  of  contraction;  in  extent, 
i.e.  in  length  from  before  backwards;  in  dilata- 
bility,  in  disposition  to  return,  in  local  sensibility, 
in  liability  to  manifest  sympathy  with  other 
parts  of  the  body  through  the  agency  of  the  ner- 
vous system,  and  in  other  minor  particulars.  Hence 
various  modes  of  treatment  are  necessary,  appro- 
priate to  different  cases.  Hence  innumerable 
inventions  for  the  fulfilling  of  the  above  indications 
have  been  described,  and  modes  of  treatment  pro- 
posed. This  fact  shows  both  the  frequency  and 
the  importance  of  the  affection,  and  the  want,  either 
of  an  efficient  mode  of  treatment,  or  of  a  rational 
and  systematic  application  of  our  present  appliances 
to  suitable  cases,  or  perhaps,  to  some  extent,  of 
both. 

All  these  plans,  however,  may  be  resolved  into 
three  classes.  The  opposing  tissue  of  the  stricture 
is  either  dilated,  which  usually  involves  the  re- 
moval of  some  of  its  component  elements  by  ab- 
sorption, as  the  result  of  pressure,  or  it  is  wholly  or 
partially  destroyed  by  chemical  agents,  or  it  is 
divided  by  some  cutting  instrument;  and  of  course 
all  these  processes  may  be  more  or  less  combined 
with  certain  general  or  constitutional  treatment. 

The   Treatment  of  Stricture  by  Dilatation.  

As  this  is  the  mildest,  so  it  is  the  most  de- 
sirable treatment  to  employ  v/henever  the  case 
admits  of  it.    At  the  same  time  it  is  by  far  the 
most  generally  applicable,  as  being  that  which 
is  beyond  all  question  best  adapted  to  cure  a  very 
large  proportion  of  all  the  cases  presented  to  our 
notice.    It  is  the  method  which  most  surgeons 
agree  to  use  as  the  rule,  availing  themselves  of 
other  means  when  its  action  is  either  not  effective 
on  account  of  the  impermeability  of  the  stricture, 
or  insufficient  to  maintain  patency  of  the  canal, 
from  the  unyielding  nature  of  the  obstruction  when 
passed,  or  impracticable  from  the  acute  sensibility 
of  the  urethra,  and  the  consequent  pain  which 
results  from  and  follows  the  operation.    The  re- 
cords of  surgery  show  also  that  it  has  home  the 
tost  of  experience  lo)iger  than  any  other  plan  of 
treatment,  having  been  employed  for  the  destruc- 
tion of  "  carnosities  "  in  the  time  of  Galen,  and 
liever  having  been  laid  aside  since,  although  num- 


berless additions  to  our  means  and  appliances  of 
cure  have  been  subsequently  both  invented  and 
forgotten. 

Usually  a  solid  sound  or  a  flexible  bougie,  as 
large  as  the  stricture  will  fairly  admit,  should  be 
passed  and  removed  at  once.  I  am  quite  satisfied 
that  nothing  is  gained  by  permitting  its  stay  in  the 
canal,  even  for  a  single  minute,  while  irritation  is 
often  occasioned.  If  an  instrument  is  permitted 
to  remain  at  all,  it  should  be  for  a  time  of  thirty- 
six  or  forty-eight  hours,  or  more  ;  this  treatment 
will  be  discussed  under  the  head  of  Continuous 
Dilatation. 

The  instrument  is  then  to  be  withdrawn  with  as 
much  care  and  gentleness  as  was  employed  in  in- 
troducing it :  a  note  of  the  size  should  be  recorded, 
and  the  patient  desired  to  come  again  in  three 
days.  The  same  sound  may  then  be  passed,  and 
probably  with  greater  ease  than  before;  if  so,  it  is 
to  be  withdrawn  at  once,  and  the  next  size  larger 
introduced.  The  visit  should  be  repeated  generally 
in  three  days,  or  it  maybe  in  two  (but  not  sooner), 
if  neither  pain,  nor  bleeding,  nor  much  smarting  in 
micturition,  follow  and  continue  after  the  opera- 
tion. Sometimes  a  fit  of  shivering  occurs,  or  the 
patient  may  be  faint  or  sick,  which  are  not  unfre- 
quent  effects  of  the  passage  of  an  instrument,  more 
especially  when  experienced  for  the  first  time.  If 
any  of  these  phenomena  take  place  and  are  re- 
peated, let  the  interval  be  lengthened  a  day  or 
two,  and  inquire  into  the  general  condition  of  the 
health.  If  there  be  reason  to  suspect  that  the 
stomach  and  bowels  are  loaded,  an  active  aperient 
niay  be  prescribed,  after  which  the  administration 
of  two  or  three  grains  of  quinine,  twice  a  daj',  will 
often  prevent  their  recurrence. 

If  he  complains  of  smarting  or  soreness  of  the 
urethra,  and  that  micturition  is  painful,  the  state  of 
his  urme  should  be  ascertained,  as  it  is  perhaps 
unduly  acid,  which  will  make  it  desirable  to  regu- 
late his  diet  and  habits  so  as  to  promote  a  healthy 
character  in  the  secretions  generally.  At  the  same 
time,  if  it  be  so,  he  will  generally  derive  benefit 
by  taking  a  few  doses  of  the  bicarbonate  or  the 
citrate  of  potash,  together  with  hyoscyamus,  if 
there  is  irritability  of  the  bladder. 

Or,  the  alkali  may  be  given  in  decoction  of  uva 
ursi,  or  infusion  of  buchu,  or  decoction  of  triticum 
repens,    if    the   latter  symptoms  predominate. 
Irritability  of  the  urethra,  however,  is  much 
allayed  by  the  gentle  and  careful  use  of  instru- 
ments.   Even  when  much  suffering  is  produaed  at 
the  first  attempt,  it  usually  becomes  notably  less 
at  every  succeeding  passage  of  the  sound.  Most 
commonly,  a  wax  bougie  or  other  flexible  instru- 
ment IS  more  easily  borne  than  metiillic  sounds 
and  will  then  be  more  efficient.    Proceeding  bv 
gradual  steps,  we  should  go  on  to  No.  10,  1 1  and 
12;  or,  speaking  generally,  any  instrument  which 
the  external  orifice  of  the  urethra  will  admit,  with- 
out appearing  to  be  overstretched,  may  be 'safelv 
employed.  ^ 
In  all  cases,  however,  the  maximum  point  of 
dilatation  reached,  whatever  it  may  bi^  should  be 
maintained  for  a  short  time,  the  largest  sized  in- 
strument employed  being  used  atgraiiually  increas- 
ing intervals  of  time,  in  order  to  niaiiitaiii  the 
ground  which  has  been  won.    Thus  the  treatment 
may  be  relaxed  by  degrees,  making  one  or  two 
weekly,  one  or  two  fortnightly,  and  finiilly  one  or 
two  monthly  trials  of  the  instruiuciit. 
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In  many  cases',  I  think  we  are  bound  to  instruct 
the  patient  to  pass  an  instrument  for  himself,  when 
the  urethra  has  become  patent,  and  the  passage  of 
ii  sound  through  it  is  tolerably  easy.  The  faculty 
of  thus  maintaining  the  canal  in  fair  condition  is 
often  of  extreme  value  to  him,  and  may  be  easily 
acquired.  .  , 

When,  however,  after  some  one  or  two  trials, 
we  have  been  unable  to  penetrate  the  stricture, 
other  means  must  be  employed.    It  will  be  des.r- 
able  to  see  the  patient  make  water:  if  the  stream 
is  small   the  size  of  the  instrument  should  cor- 
respond 'with  it;  if  it  is  not,  the  contraction  cannot 
be  very  considerable,  and  some  fold  of  membrane, 
or  perhaps  a  false  passage,  has  entangled  the  point, 
in  which  case  also  the  sound  to  be  tried  next 
should  be  as  nearly  as  possible  of  the  size  of  the 
stream.     In  introducing  it  we  should  generally 
endeavour  to  avoid  the  floor  of  the  urethra,  as  well 
as  any  lateral  deviation  in  its  course,  the  sides, 
and  particularly  the  floor,  being,  as  already  seen, 
favourite  situations  for  artificial  passages.  Failing 
of  success  in  this  direction,  we  should  next  cau- 
tiously carry  the  point  towards  each  of  these 
situations  in  succession,  trying  patiently  for  a  short 
time  to  insinuate  it  either  above,  below,  or  on 
either  side  of  the  passage,  if  the  slightest  sensation 
of  its  being  "held  "  suggests  a  probability  that  the 
orifice  exists  in  any  of  these  directions.  And 
when  the  instrument  has  thus  become  a  little 
grasped,  we  should  endeavour  to  facilitate  its  pro- 
gress by  patient,  continued,  and  moderate  pressure, 
the  precise  amount  of  which  should  be  proportioned 
to  the  degree  which  the  patient  will  bear  without 
much  complaining.   Frequently  when  the  obstruc- 
tion is  situated  far  back,  the  introduction  of  the 
left  fore-finger,  previously  oiled,  into  the  rectum, 
will  facilitate  the  progress  of   the  instrument, 
either  by  permitting  its  point  to  be  raised  to  some 
extent,  or  by  enabling  us  to  judge  more  precisely 
of  its  exact  locality  and  relation  to  the  parts 
around.    AVhether  or  no,  should  fifteen  or  twenty 
minutes  have  elapsed,  and  success  be  still  wanting, 
further  attempts  may  be  postponed  until  another 
visit     A  longer  period  than  this,  however,  may  be 
expended,  and  often  with  advantage,  provided  the 
manipulation  has  not  caused  pain  or  bleeding,  and 
that  it  has  been  conducted  in  that  careful  and 
gentle  manner  which  alone  is  ever  admissible,  or 
indeed  conducive  to  success.    Some  tliree  or  four 
days  may  elapse  before  the  next  trial,  when  we 
shall  know  what  instrument  to  use  at  hrst,  and 
commence  at  once  by  adopting  the  same  gentle 
plan, 

The  employment  of  continued  pressure  on  the 
face  or  commencement  of  an  indurated  and  not  very 
sensitive  stricture,  is  sometimes  successful,  either 
by  inducing  absorption,  or  by  mechanical  action 
upon  the  yielding  materials  of  the  obstruction. 
The  operator,  however,  should  be  certain  that  he 
is  really  acting  on  the  contraction,  and  not  tol- 
owing  or  making  a  false  passage.    It  is  important 
to  remember,  as  an  invariable  rule  in  relation  to 
these  attempts,  that  when  the  instrument  is  tightly 
grasped,  the  operator  may  infer  that  its  point  is 
safe  within  the  strictured  part;  but  that  when  the 
point  feels  free,  movable,  and  capable  of  being 
withdrawn  without  appreciable  cflbrt,  it  is  cer- 
tainly not  in  the  stricture;  it  may  be,  in  such 
circumstances,  in  a  false  passage.    If  after  being 
grasped    or    "held"  it  advances  suddenly  for 


a  short  distance  under  pressure,  and  becomes 
movable,  it  is  very  probable  that  a  false  passage 
has  been  made  and  the  urethral  walls  perforated; 
after  which  unfortunate  occurrence  all  further 
efforts  must  be  given  up,  at  least  for  several  days, 
and  the  employment  of  instruments,  when  again 
resorted  to,  must  be  conducted  with  vigilant  care, 
to  avoid  any  re-opening  of  the  lacerated  part. 

Occasionally  we  meet  with  circumstances  still 
more  difficult  and  embarrassing  than  any  yet  men- 
tioned.   The  stricture  may  be  complicated  with 
false  passages  previously  made,  or  the  patient's 
general  health  may  be  greatly  deteriorated.  In 
the  latter  condition  we  should  not  commence  instru- 
mental treatment  until  we  have,  by  every  possible 
means,  promoted  a  good  state  of  the  general  health, 
and  a  normal  condition  of  the  secretions,  by  con- 
stitutional means  hereafter  to  be  referred  to.  After 
the  lapse  of  a  few  days  since  any  preceding  attempt, 
we  may  now  avail  ourselves  of  other  aids  in  the 
endeavour  to  pass  a  catheter.  Instead  of  permitting 
the  patient,  even  if  he  is  able,  to  leave  his  house 
for  treatment,  it  is  desirable  to  visit  him,  and  of  all 
seasons  I  prefer  to  do  so  when  he  is  in  bed,  with 
the  skin  warm  and  moist  from  ample  coverings.  A 
hot  hip-bath  just  before  the  visit  is  sometimes 
advantageous.    When  introducing  the  instrument, 
it  is  necessary  that  there  should  be  no  chill:  all 
unnecessary  exposure  should  be  therefore  carefully 
guarded   against.     Premising   that  the  precise 
situation  of  the  stricture  has  been  carefully  verified 
beforehand,  a  small  silver  catheter  should  be  se- 
lected, the  size  of  which  should  be  little  less  than 
that  of  the  stream  of  urine.    Sometimes  then  an 
advantage   appears   to  be  gained   by  injecting 
some  warm  oil  into  the  urethra  before  commencing; 
in  fact,  filling  the  urethra  well  with  it,  by  means 
of  a  glass  syringe.  The  smallest  catheter  may  now 
be  introduced,  and  made  to  traverse  the  urethra — 
at  all  events,  as  far  as  to  the  stricture— with  very 
little  difficulty,  and  when  arrived  at  the  stricture, 
the  instrument,  if  adapted  in  size,  may  gradually 
pass  through  it;  or,  at  least,  the  probability  of  its 
doing  so  is  greatly  increased.   The  narrowed  chan- 
nel has  not  only  been  thoroughly  lubricated,  but 
somewhat  distended,  by  the  mechanical  pressure  of 
the  column  of  oil;  and  this  sometimes  occurs  to  an 
extent  which  affords  no  inconsiderable  amount  of 
aid  to  the  operator. 

When  the  stricture  has  been  passed,  consider- 
able care  is  necessary  in  guiding  onwards  the  point 
of  a  very  small  catheter  through  the  canal  behind, 
to  prevent  its  becoming  engaged  in  the  enlarged 
lacuuEE  which  are  commonly  found  in  the  dilated 
urethra  behind  an  old  stricture.  Sometimes  the 
orifice  of  the  stricture  does  not  lie  precisely  in  tne 
axis  of  the  urethra,  but  is  to  be  found  above  or 
below,  to  the  right  or  to  the  left  of  it;  a  fact  not 
difficult  of  appreciation  by  the  practised  hand. 

It  was  a  recognition  of  these  variations  aa  often 
constituting  the  difficulty  in  cases  of  obstinate 
stricture  that  led  Sir  B.  Brodie  to  recommend  an 
instrument  whose  point  is  made  to  deviate  from 
the  axis  of  the  adjacent  parts,  as  figured  in  his 
well-known  work.  Leroy  d'Etiolles  also  used  some 
very  small  gum-elastic  bougie.',  possessing  points 
twisted  somewhat  into  the  form  of  a  corkscrew. 
He  recommends  that  these  should  be  turned  in 
every  direction,  until  chance  guided  the  point 
through  the  devious  passage,  and  he  claimed  to 
have  achieved  ii  considerable  success  from  their 
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npplicntion,  a  result  which  appears  to  be  natural. 
If  such  an  instrument  is  not  soon  successful,  I  pre- 
fer a  very  delicate  silver  catheter,  the  stem  of 
which  is  increased  a  little  in  size  to  afl'ord  it  the 
requisite  solidity.  With  such  an  one  I  confess  I 
have  never  yet  been  foiled  in  discovering  by  gentle 
and  prolonged  manipulation,  sooner  or  later,  the 
true  route  into  the  bladder.  The  ability  then  to 
draw  oflf  some  urine  is  the  necessary  proof  that  the 
instrument  is  safely  placed. 

The  existence  of  false  passages  has  been  alluded  to. 
They  form  undoubtedly  one  of  the  most  perplexing 
complications  which  the  operator  can  have  to  deal 
with,  inasmuch  as  the  difficulty  of  getting  into  tiie 
right  opening  is  greatly  increased  by  the  readi- 
ness with  which  the  instrument  enters  the  wrong 
one.  It  is  advantageous,  however,  to  bear  in  mind, 
when  engaged  in  the  management  of  such  eases — 
iirst,  that  false  passages  most  frequently  commence 
on  a  level  heloiu  that  of  the  proper  opening  ;  and, 
secondly,  that  the  operator's  finger  when  in  the 
rectum,  near  to  which  the  false  passage  is  almost 
certain  to  run,  will  communicate  information  as  to 
the  route  which  the  catheter  is  taking,  whether  it 
be  too  close  to  the  gut  or  deviating  to  the  right  or 
left  of  the  median  line :  it  will,  moreover,  be  ser- 
viceable in  assisting  him  to  guide  the  point  in  the 
true  direction. 

On  the  subject  of  instruments  it  may  be  re- 
marked that  of  the  two  leading  varieties,  metallic 
and  flexible,  each  have  their  special  uses,  and  each 
their  special  advocates  among  practical  men.  In 
general  terms,  when  the  operator  wishes  to  have 
the  advantage  of  guiding  or  directing  his  instrument 
in  any  given  course,  and  this  in  many  cases  will  be 
his  object,  he  will  select  an  inflexible  instrument. 
In  cases  of  difficulty,  and  extreme  narrowness  of 
the  stricture,  a  slender  silver  catheter  must  be 
considered,  in  light  and  accomplished  hands,  the 
best  instrument  to  employ,  always  remembering 
that  force  in  Us  use  is  never  admissible.  Such  an 
instrument  is  only  to  be  insinuated  through  the 
stricture  ;  and  the  advantage  of  its  being  hollow  is 
that  the  surgeon  can  verify  the  fact  of  its  arrival  at 
the  bladder  by  drawing  off  the  urine.  But  if,  in 
any  given  case,  he  finds  that  the  best  method  of 
discovering  the  passage  is  by  an  attempt  to  hit  by 
chance  the  narrowed  point,  a  slender  gum-elastic  in- 
strument will  probably  answer  his  purpose  best. 
It  will  often  succeed,  and  it  will  inflict  no  injury. 
But,  on  the  other  hand,  in  dilating  a  stricture 
in  which  little  or  no  difficulty  is  encountered,  it 
may  be  immaterial  whether  metal  or  flexible  in- 
struments are  employed;  although  the  operator 
may  generally  discover  in  each  case  which  instru- 
ment passes  with  the  greatest  ease,  and  produces 
the  least  uneasiness  to  the  patient,  and  the  result 
should  determine  his  choice. 

For  ordinary  cases  the  scale  of  catheters  gene- 
rally employed  in  this  country,  numbering  from  I 
to  12,  furnishes  sufficient  means  for  our  purpose. 
It  is  often,  however,  useful  to  have  a  few  bougies 
of  the  larger  sizes  made  conical  in  form.  The 
point  may  be  equal  to  No.  6,  gradually  increasing 
to  8  or  9.  Another  may  he  7^  at  the  point  and 
increase  to  No.  10.  These  form  cheap  and  very 
serviceable  instruments,  and  three  or  four  of  them 
will  make  a  full  set.  For  the  small  sizes  I  do  not 
recommend  these  instruments.  But  there  are  not 
a  few  cases  for  which  the  intervals  between  each 
instrument  in  our  ordinary  catheter  scale  arc  too 
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considerable  ;  and  in  order  to  dilate  these  strictures 
successfully  we  must  progress  slowly,  and  employ 
only  the  most  gentle  augmentations  of  size.  The 
French  surgeons  have  therefore  long  habitually 
employed  a  scale  of  instruments  in  which  the  pro- 
gressive steps  are  much  more  gradual  than  ours, 
and  these  I  have  for  many  years  adopted  with  suc- 
cess for  the  cases  referred  to.  The  Nos.  1  to  12 
of  our  scale  are  nearly  equivalent  to  the  Nos.  3 
to  21  of  theirs;  they  have  two  numbers  smaller, 
viz.  1  and  2,  and  nine  larger,  viz.  22  to  30  inclusive. 
These  numbers  also  are  not  arbitrary,  but  have  the 
advantage  of  expressing  the  circumference  in  mil- 
limetres, so  that  the  number  of  the  instrument 
conveys  the  exact  measurement  of  its  calibre. 
For  example,  the  No.  18  (which  is  about  101  of 
our  scale)  is  eighteen  millimetres  in  circumference, 
and  consequently  six  millimetres  in  diameter.  I 
am  in  the  habit  of  using  these  in  the  flexible  form, 
and  rarely  now  employ  metallic  bougies  or  cathe- 
ters, except  under  the  conditions  alluded  to  above. 

A  good  de.al  has  been  said  and  written  about 
the  use  of "  model  bougies,"  which  are  supposed 
to  enable  the  operator  to  take  a  cast  of  the  face  of 
a  stricture,  and  to  employ  his  instruments  ac- 
cording to  the  indications  so  furnished.  I  believe 
I  express  the  opinion  of  nearly  all  practical  sur- 
geons of  the  present  day,  in  saying  that  these 
contrivances,  however  theoretically  promising,  are 
quite  useless  to  any  man  who  has  learned  to  handle 
a  catheter  with  gentleness  and  facility. 

Treatment  of  Stricture  by  Vital  'i>ihtation.-~ 
This  method  was  so  named  by  Dupuytren,  and  it 
consists  in  placing  the  point  of  a  small  instrument 
in  close  contact  with  the  stricture,  and  leaving  it 
hxed,  so  that  a  degree  of  pressure  is  maintained 
against  the  obstruction  for  a  few  hours.  For  this 
purpose,  if  the  obstruction  be  situated  far  back  he 
employed  a  short  gum-elastic  catheter,  say  about 
No.  1,  from  which  the  stilet  has  been  removed,  in 
order  that  it  may  be  retained  in  the  bladder  for  a 
few  hours,  when  it  has  penetrated  so  far.  Not 
more  than  an  inch  and  a  half  should  appear  ex- 
ternally,  and  at  this  extremity  should  be  fixed  two 
rings,  through  which  two  strips  of  narrow  tape 
should  be  earned  down  by  the  sides  of  the  penis 
and  there  fastened  with  adhesive  plaister.  This 
plan  is  available  equally  for  those  cases  in  wliich 
no  penetration  has  been  made,  and  for  those  iu 
which,  although  some  degree  of  it  has  been  accom- 
plished, still  the  stricture  cannot  be  passed;  but  of 
course,it  is  inapplicable  wherea  false  passage  exists 
as  any  sojourn  of  the  instrument  there  could  only 
be  productive  of  serious  injury.  It  has  sometimes 
proved  successful  where  a  good  operator  has  failed 
by  ordinary  manipulation. 

Continuous  or  Permanent  Dilatation.— Among 
the  various  means,  not  of  carrying  an  instrument 
through  an  obstinate  stricture,  but  of  dilating  it 
when  that  necessary  preliminary  has  been  accom- 
plished, one  of  the  safest,  and  at  the  same  time 
most  expeditious,  is  that  of  retaining  the  catheter 
m  the  urethra  for  twenty-four,  forty-eight,  or  even 
seventy-two  hours  at  a  time,  without  removing  it 
Especially  when  great  diffieulty  has  been  cncounl 
tored  in  its  introduction,  and  there  is  reason  to 
believe  equal  difficulty  would  be  found  in  replacing 
it  were  it  withdrawn,  this  plan  of  treatment  is  fre- 
quently  of  very  great  value;  so  also,if  false  passages 
exist;  if  ordinary  dilatation  produces  little  result- 
if,  owing  to  extreme  sensibility  of  the  canal  each 
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introduction  of  an  instrument  be  attended  with  so 
much  pain  and  distress  to  the  patient,  and  keeps 
the  passage  in  a  state  of  irritation  so  great,  that 
the  intervals  necessary  for  its  subsidence  are  unde- 
sirably long.  This  treatment  is,  perhaps,  one  of  the 
best  that  can  be  adopted.  In  putting  it  into  exe- 
cution, a  week  or  two  of  confinement  within-doors 
must  be  reckoned  upon  by  the  patient. 

Having  succeeded  in  carrying  a  catheter  into 
the  bladder,  the  next  step  is  to  fasten  it  by  one  of 
the  several  methods  which  are  adopted.    Few  are 
better  than  that  just  described,  or  if  preferred,  it 
may  be  secured  by  tapes  to  a  bandage  passed  round 
the  waist.    A  little  peg  must  be  neatly  fitted  to 
the  orifice  of  the  catheter,  for  the  purpose  of  pre- 
venting the  constant  escape  of  urine  ;  or  a  piece  of 
india-rubber  tubing  may  be  attached  to  the  end  of 
the  catheter.    This  instrument  should  not  be  per- 
mitted to  project  into  the  bladder,  as  its  point 
may  then  injure  materially  the  coats,  and  produce 
inflammation,  or,  at  least,  much  distress.    It  is 
Iiorne  much  better,  and  for  a  longer  period,  when 
the  point  just  reaches  the  neck  of  the  bladder  and 
requires  to  be  pressed  in  for  half  an  inch  whenever 
the  patient  desires  to  pass  water.    Catheters  which 
are  not  quite  so  long  as  those  usually  employed 
answer  the  purpose  rather  better,  since  the  instru- 
ment lies  more  securely  and  more  easily  to  the 
patient,  when  a  short  portion  only  projects  from  the 
external  meatus. 

If  the  catheter  is  silver,  the  patient  lies  on  his 
back,  with  the  shoulders  a  little  elevated,  the 
knees  raised,  and  inclining  outwards.  If  it  be  of 
gum-elastic,  which  is  generally  much  better  borne, 
and  is  equally  serviceable,  he  may  lie  in  any 
position,  and  even  sit  up  for  a  change.  The 
length  of  time  the  instrument  is  permitted  to  re- 
mafn  will  depend  much  upon  the  ability  of  the 
patient  to  retain  it.  If  necessary,  we  should 
alleviate  irritation  by  giving  opium  by  mouth,  or 
suppository  ;  also  by  freely  administering  diluents, 
as  bariey-water,  rendered  either  alkalme  or  acid, 
as  the  case  may  require.  If,  however,  the  pani  is 
severe  after  a  few  hours,  it  will  be  safer  to  with- 
draw it,  and  after  resting  a  day  or  two  the  instiu- 
ment  may  again  be  tried. 

Sometimes  an  attack  of  orchitis  results,  as  occa 
sionally  happens  also  after  the  mere  passage  of  a 
soimd,  or  its  retention  for  a  few  minutes  only. 
The  cause  must  be  iirst  removed,  and  the  alFection 
combated  in  the  usual  way.    An  attack  of  rigors 
may  supervene  within  an  hour  from  the  introduc- 
tion of  an  instrument,  in  which  case  hot  blankets 
and  bottles  should  be  applied  to  the  body,  and  a 
full  dose  of  opium  given;  if  they  then  continue  or 
become  severe,  it  will  be  necessary  to  take  out  the 
catheter  at  once,  although,  especially  if  much  ob- 
struction be  presented  in  effecting  its  passage,  i 
will  be  undesirable  to  remove  it  on  account  ot  a 
slight  attack  of  shivering,  which  may  be  only 
transient  effect  of  that  operation.    Also,  when  the 
urine  becomes  deeply  tinged  with  blood,  as  it 
sometimes  does  after  forty-eight  or  seventy-two 
liours,  it  is  advisable  to  remove  the  catheter,  and 
discontinue  the  treatment  for  a  few  days. 

But  all  these  are  exceptional  results.  Gene- 
rally speaking  there  is  little  or  no  pain,  and  after 
the  lapse  of  twenty-four  or  thirty-six  hours,  a 
punileut  discharge  is  seen  around  the  instrument, 
which  soon  becomes  loose  in  the  canal,  and,  if  not 
properiy  lied  in,  may  readily  slip  out,  allhoiiyh 


when  first  introduced  it  was  firmly  retained  by 
the  stricture.    Speaking  in  general  terms,  for  it 
will  be  obvious  that  no  positive  directions  as  to 
time  can  be  given,  in  about  thirty-six  hours  from 
the  time  of  introduction  it  may  be  withdrawn  and 
replaced  by  another  a  size  or  two  larger,  which 
will  probably  enter  easily.    If  the  discharge  con- 
tinues profuse,  and  the  urine  flows  by  the  side  of 
the  catheter,  it  may  be  again  exchanged  for  a 
larger.    Usually,  however,  after  three  or  four 
days,  it  is  prudent  to  let  the  patient  rest  awhile. 
A  good-sized  stream  will  most  likely  now  be 
passed,  accompanied  by  some  smarting  along  the 
canal.    He  should  be  permitted  to  enjoy  undis- 
turbed sleep  for  a  night  or  two,  after  which  the 
catheter  may  be  again  tied  in  for  thirty-six  or 
forty-eight  hours  more;  the  discharge  will  become 
again  profuse,  and  the  canal  more  patent.  The 
exact  time  which    it  is  desirable  to  carry  on 
the  process  must  depend  upon  the  patient's  gene- 
ral condition,  the  absence  of  symptoms  of  cystitis, 
and  the  progress  made  in  dilating  the  stricture. 
Nos.  8  or  9  having  been  reached,  as  will  probably 
be  the  case  in  a  few  days,  the  patient  may  be 
allowed  to  move  about.    The  introduction  of  an 
instrument  must  now  be  regularly  resumed,  at 
first  every  day,  and  then  every  second  or  third 
day,  in  order  to  secure  permanency  in  the  results 
already  obtained,  gradually  lengthening  the  inter- 
vals as  before  described,  but  not  wholly  discon- 
tinuing the  use  of  the  sound  for  a  considerable 
period  ;  for  it  must  not  be  forgotten  that  the  sub- 
sequent tendency  to  contract  is  at  first  strong, 
although  in  this  manner  it  may  generally  be  ob- 
viated. 

The  great  secret  of  conducting  continuous  dilata- 
tion with  ease  to  the  patient,  and  with  success,  is  not 
to  increase  materially  the  size  of  the  elastic  cathe- 
ters employed.  Much  augmentation  of  size  when  the 
catheter  is  changed  is  not  necessary,  and  if  insisted 
on  often  produces  pain.  I  have  found  by  experi- 
ence that  the  smallest  catheter,  say  No.  1,  if 
maintained  in  the  stricture  for  a  sufficiently  long 
period,  say  five  or  six  days,  dilates  it  almost,  if  not 
quite  as  much,  as  if  the  instrument  had  been  ex- 
changed for  larger  ones.  It  is  the  fact  of  the 
catheter  being  there,  and  not  its  size,  which  effects 
the  dilatation  of  the  stricture. 

It  can  scarcely  be  necessary  to  say  much  ot 
forcible  catheterism  for  the  treatment  of  stricture, 
except  for  the  purpose  of  discountenancing  all  such 
attempts.  Formeriy  it  was  the  custom  among 
some  surgeons  to  force  a  way  through  the  opposing 
obstacle,  either  by  means  of  a  succession  ot 
catheters  rapidly  following  each  other,  or  by  one 
or  two  large  conical  sounds  pressed  with  consider- 
able violence  until  some  obstructing  part  gave  way. 
Severe  inflammation  often  followed  these  attempts, 
while  false  passages  were  very  commonly  pro- 
duced. Only  a  small  proportion,  indeed,  oi  the 
force  employed  was  expended  on  dilatation  of  the 
stricture,  most  of  it  telling  on  the  sides  and  sub- 
mucous connexions  of  the  urethra,  which  were 
dragged  downwards  towards  the  bladder  m  these 
efforts.  Hence,  in  order  to  supersede  these  clumsy 
and  dangerous  proceedings,  various  forms  ot  appa- 
ratus have  been  at  difterent  times  devised  to  d.  ate 
carefully,  but  efficiently,  an  obstinate  stricture 
Among\hese  is  the  plan  by  sliding  tubes  seNxral 
times  applied  both  in  this  country  and  abroad 
during  the  last  sixty  or  seventy  years,  but  sys- 


tematised  more  recently  by  Mr.  Tliomns  VVakley. 
Ill  the  treatment  of  a  iiainnv  stricture  by  this 
iiietliod,  a  very  small  catheter  is  iirst  carefully 
passed  into  the  bladder.  Into  the  end  of  this  a 
small  steel  rod  is  screwed,  and  the  whole  forms 
what  is  termed  the  urethral  guide,  which  serves 
as  an  axis  over  which  another  instrument,  con- 
sisting of  a  straight  silver  tube,  is  passed  through 
the  stricture  ;  so  that  the  route  being  at  first  cor- 
rectly taken,  all  future  efforts  will  to  a  certainty 
be  made  in  the  same  direction,  and  with  greater 
ease  than  if  the  first,  or  "  uretliral  guide,"  were 
not  present. 

_  The  same  principle  directs  every  step  of  the 
dilating  process,  each  succeeding  instrument  being 
slipped  through  the  stricture  over  that  which  had 
been  originally  introduced.  The  names  of  De- 
sault,  Plutton  of  Dublin,  and  Biiciianan  of  Glas- 
gow, are  associated  with  the  early  history  of  this 
plan. 

An  objection  has  been  generally  admitted  to  lie 
against  all  the  instruments  at  present  described,  on 
the  ground  of  that  abrasion  of  the  urethral 
mucous  membrane,  which  the  passing  of  a  sound 
or  catheter  through  a  stricture  with  any  degree  of 
difficulty  must  tend  to  produce;  and  "it  equally 
applies  to  the  sliding  tubes  just  described,  how- 
ever accurately  and  smoothly  they  may  be  finished 
by  the  maker,  since  with  all  some  amount  of 
force  is  necessarily  expended  in  a  longitudinal 
direction  on  the  walls  of  the  canal,  and  a  propor- 
tional degree  of  effect  must  be  produced.  Hence 
it  has  occurred  to  many  surgeons  to  contrive  ap- 
paratus which,  being  introduced  with  ease  into 
the  contracted  part,  should  admit  of  being  ex- 
panded there,  and  thus  act  by  eccentric  dilatation 
only,  v/ithout  the  risk  of  injuring  by  friction. 
Among  tiiein  Dr.  James  Arnott  may  be  named  as 
endeavouring  to  accomplish  this  by  fluid  pressure. 
He  constructed  a  varnished  silk  tube,  lined  with 
gut,  and  having  passed  it  through  the  contraction, 
distended  it  with  air,  water,  or  mucilaginous 
fluid,  by  means  of  a  syringe  connected  with  it. 

Mr.  Luxmonr  attempted,  nearly  half  a  century 
ago,  to  supply  the  desideratum  by  employing  a 
metallic  instrument  witii  four  blades,  which,  by 
means  of  a  screw,  were  made  to  expand,  in  sitit, 
to  any  extent  required,  in  four  opposite  directions. 
Many  years  later,  Leroy  d'Etiolles  adopted  the 
same  principle  in  the  construction  of  some  dilating 
instruments  ;  and,  more  recently,  M.  Peneve,  of 
Paris,  attempted  to  fulfil  the  same  object  by  an  in- 
strument formed  of  two  blades  united  at  the  ex- 
tremity, wiiich,  by  means  of  a  screw,  can  be 
separated  from  each  other  after  they  have  passed 
into  the  stricture.  By  these  and  by  similar 
methods  the  attempt  to  gradually  dilate  the 
urethra  from  within  outwards  has  been  at  various 
times  attempted. 

Of  late  years  Mr.  Holt  has  employed  Perreve's 
instrument  to  treat  a  tight  stricture  by  forcible  iii- 
Btantaneoiis  rupture  of  the  contracted  portion  of 
the  un^thra.  IJis  mode  of  proceeding  is  as  fol- 
lows :— Having  introduced  the  apparatus  through 
and  bey(jnd  the  stricture,  which  may  be  sujipoaeil 
capable  at  moat  of  admitting  a  No.  he  at  once 
slides  down  a  tube  of  the  size  of  No.  10,  which, 
with  the  expanded  blades,  opens  the  stricture  to  at 
least  No.  12.  This  operation  often  requires  very 
considerable  force.  The  instrument  is  then  with- 
drawn, and  a  No.  10  catheter  is  readily  pass-d 
vur,.  n. 
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into  the  bladder,  and  at  onco  removed.  Some 
bleeding  takes  place  at  the  time,  and  continues  for 
a  few  hours,  rarely  more  than  twenty-four  but 
only  to  a  slight  extent.    The  stream  is  at  once 
considerably  improved  ;  and  there  appears  to  be 
rarely  any  subsequent  fever.    Mr.  Holt  pa.sses  a 
No.  10  on  the  second  day  after  the  operation  ;  on 
the  fifth  or  sixth  ;  then  once  a  week  for  two  or 
three  weeks  ;  then  once  a  fortnight  ;  and,  lastly 
once  a  month.    The  plan  has  now  been  largely 
tried;  it  has  been  proved  to  give  rise  very  rarely 
indeed  to  fatal  consequences,  and  the  primary  re 
suits  are  unquestionably  good.    How  far  it  will 
compare  m  durability  of  result  with  other  means 
has  yet  to  be  shown. 

Believing  the  principle  of  dilating  from  within 
outwards  to  be  the  best  under  certain  conditions  I 
have  myself  adopted  it  in  the  following  mannk 
i  he  principle  of  its  application  is,  that  organic 
stricture  IS  ordinarily  situated  in  that  part  of  the 
urethra  (the  bulbous)  which  is  naturally  the  lar/rest 
Its  calibre  being  double  that  of  the  external  mea- 
tus. Hence  no  dilatation  which  is  limited  bv  the 
meatus  is  adequate  to  restore'  the  calibre  of  the 
strictured  part._  Using  an  instrument  composed  of 
wo  blades,  a  given  part  of  which  may  be  separated 
0  any  extent  by  means  of  a  screw,  I  am  enabled 
to  distend  or  rupture  the  strictured  urethra,  and 
not  the  remaming  part  of  the  urethra,  up  to  its 
original  size,  nearly  closing  the  blades  again  before 
hey  can  be  withdrawn.  I  think,  on  the  whole, 
that  a  combination  of  this  proceedin.^— or  that  oF 
rupture,  if  preferred-with  a  previously  made 
slight  mcsion  of  the  part  performed,  as  Jl  be  de- 
scribed under  the  head  of  InternIl  UuetLio- 
TOMV,  aftords  perhaps  the  most  efficient  and  per- 
manent treatment  for  a  really  obstinate  strictur 

in  concluding  this  section  of  my  subiect  I  am 
compelled  to  add  that,  after  all,  b/fc  he  gre.ate" 
number  of  strictures,  even  of  the  most  trouWesome 
and  obstinate  forms,  are  quite  amenable  to  care- 
fully managed  dilatation,  either  simple  or  con- 
inuous  and  that  t  is  very  rarely  incumbent  on  us 
to  resort  to  operative  procedures  of  any  kind  It 
IS  necessary  to  attend  to  the  health  and  to  the  ex- 
ternal condition  of   the  patient,  but  with  s^h 


precautions  with  care  and  gentleness  of  manipX 
t.on,  and  he  use  of  the  most  unirritating  k  nd  of 
instrument,  a  very  few  cases  only  wilf  require 
other  treatment.     Sometimes  we  a^e  aided  b?  t l  e 
use  of  anodynes  and  sedatives.    Occasional^  ' 
induenceofchlorolorm  has  facilitated  the  pals 
of  a  cat  eter  or  of  a  bougie  through  the  u  th^ 
especially  when  it  is  more  than  ordinarily  sS 
tive  and  the  pain  occasioned  by  instrumemal  - 
ence  produces  uncontrollable  and  involunta ly 
effoi  s  of  resistance  on  the  part  of  tlie  natie,  ? 
But  It  IS  not  for  the  purpose  of  permit  i  g^t  t 
strument  to  be  used  with  greater  force  than  b  4re 
but  in  order  to  produce  relaxation  of  the  nu  scu 
issues,  both  of  the  voluntary  and  invol  nt  ' 
kmds,  that  the  chloroform  is  administered,  an  ,^ 
must,  of  course,  be  given  to  a  suflicient  extent  to 
ensure  this  result.  oaiciii  lo 

After  all,  however,  a  few  cases  exist  for  which 
dilatation  is  an  inadequate  treatment.  Either  tho 
contraction  re-appears,  and  that  so  rapidly,  that  in 
order  to  mamtani  a  canal  sufficiently  pa  en  "n 
■"Strument  must  be  passed  every  other  day  or 
even  oftei.er,  and  thus  the  patient  is  subjected  to 
perpetual  treatment,  and  to  tiie  discomforts  cmU- 
•3  H 
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quent  thereupon;  or  the  urethra  is  so  acutely 


sensitive  that  existence  is  rendered  inexpressibly 
miseriible  by  the  torture  which  the  patient  has 
constantly  to  endure,  and  the  introduction  of 
sounds,  instead  of  producing  any  beneficial  effect, 
increases  the  evil,  and  exaggerates  the  symptoms. 

The  question  is  therefore  unavoidably  presented  : 
what  further  resources  does  surgery  offer  tor  these 
cases  ?  This  leads  to  other  sections  oi  the  subject : 
the  employment  of  caustic  agents  m  the  treat- 
ment of  strictures.  ,      j  ^ 
Various  active  agents  have  heen  employed  at 
different  times  during  the  last  three  centuries,  for 
the  purpose  of  destroying,  as  it  was  supposed,  by 
their  caustic  power,  obstinate  strictures  of  the 
urethra.     They  were  described  by  A.  Veni,  A. 
Lusitanus,  A.  Lacuna,  De  Vega, Diaz,  and  others; 
subsequently  by  A.  Pare,  and  by  R.  Wiseman. 
Antiinonv,  verdigris,  quicklime,  arsenic,  savine, 
and  many  other  active  bodies  were  thus  used. 
John  Hunter  brou!,'ht  the  practice  into  note  in  this 
country  at  the  latter  part  of  the  last  century,  using 
first  red  precipitate,  and  then  nitrate  of  silver,  and 
applving  the  latter  by  attaching  a  small  portion  to 
the  softened  end  of  the  wax  bougie.  Following 
him,  Sir  Everard  Home  pursued  the  same  method, 
but  employed  it  much  more  extensively,  not  re- 
stricting it  to  the  few  and  exceptional  cases  to 
which  alone  it  had  been  applied  by  Hunter. 

After  this,  in  1804,  Mr.  Wiiateley  published  a 
small  volume,  in  order  to  advocate  the  superiority 
of  the  pota-^sa  fusa,  as  a  chemical  agent,  to  the 
nitrate  of  silver.  He  believed  that  "  caustic  m 
any  form  or  quantity  ought  not  to  be  used,  till 
a  "bougie,  a  little  larger  than  one  of  the  finest 
size,  can  be  passed  through  all  the  strictures  into 
the  '  bladder,"  lest  retention  should  be  caused  ; 
and  makes  this  proceeding  an  indispensable  pre- 
requisite to  the  operation,  stating,  "  that  in  the 
worst  and  most  contracted  strictures  he  had  ever 
met  with,  he  had  sooner  or  later  almost  uuifonnly 
succeeded  in  procuring  a  passage  into  the  bladder 
by  means  of  fine  bougies."  At  no  time  is  the 
particle  of  caustic  potash  to  exceed  m  weight  the 
twelfth  of  a  grain. 

He  also  appears  to  be  the  first  who  system- 
atically applied  caustic  to  the  inner  surface  of  the 
stricture,  which  he  did  by  applying  to  the  end  of 
a  bounie  of  the  smallest  size,  fi.st  a  little  glue,  and 
then  bome  finely-powdered  nitrate  of  silver  ;  after 
which  "  it  may,"  he  says,  "  be  readily  passed  into, 
or  a  little  beyond,  such  strictures  as  are  extremely 
narrow."  Subsequently,  Dr.  James  Arnott  improved 
upon  his  practice,  employing  more  complicated  and 
more  perfect  apparatus  for  applying  the  same  agent. 

In  France,  the  employment  of  caustic  was  re- 
vived in  modern  times  by  Ducamp  who  in  a  wodc 
on  Ratention  of  Urine,  published  in  l<i;-.2,  ad- 
vocated Dr.  Arnott's  treatment  at  considerable 
length,  although  without  acknowledging  the  author, 
and  made  some  very  slight  additions  to  his  own. 
Subsequently,  Lallemand,  Segalas,  and  others, 
have  suggested  numerous  modifications  of  the  in- 
stnimeiits.  ,  . 

The  late  Mr.  B.  Phillips  advocated  in  this 
country,  at  a  more  recent  period,  the  use  of  nitrate 
of  silver  in  stricture,  always  advocating  its  intro- 
duction within  the  narrowed  part,  and  reprobating 
its  application  to  the  face  of  an  obstruction  to 
■which  insirmnents  had  been  unsuccessfully  ap- 
plied.   Subscquentlv  he  retracted  his  advocacy  of 
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this  agent,  and  declared  that  after  further  experi- 
ence he  prel'urred  dilatation.  {Med.  Gazette,  1B43.) 

At  the  present  time  Mr.  Wade  chiefly  has 
practised  the  use  of  the  caustic  potash,  and  has 
expressed  himself  very  strongly  in  its  favour.  He 
applies  it  after  the  mode  recommended  by  Whaie- 
ley,  which  has  been  already  fully  described,  but 
in  larger  quantities,  varying,  according  to  circum- 
stanci-s,  from  an  eighth  of  a  grain  to_  one  grain, 
most  commonly  employing  about  a  sixth  for  the 
purpose. 

Several  other  surgeons  have  recorded  favourable 
opinions  of  this  agent,  but  mainly  recommend  it 
for  those  instances  in  which  they  have  been  un- 
able to  introduce  an  instrument  into  or  through 
the  stricture  by  any  other  means.  This  condition 
of  so-called  impermeability  is,  however,  uow  ad- 
mitted by  most  to  be  extremely  rare,  and  is  safely 
resolved  by  careful  and  gentle  instrumental  manipu- 
lation, without  other  means,  in  nearly  all,  if  not 
in  all,  examples  of  the  disease.  Hence  on  this 
ground  the  indication  for  the  use  of  the  caustic 
potash  must  be  regarded  as  extremely  bmited. 
Claims  have  been  also  made  on  behalf  of  its  utility 
in  cases  where  the  stricture  has  been  unusually 
irritable  or  non-dilatable.  Little  evidence  in  sup- 
port of  this  view  appears  to  exist,  while  it  is  quite 
certain  that  a  degree  of  risk  of  exciting  inflam- 
mation of  the  urethra,  or  of  producing  sloughing  of 
its  walls,  as  1  have  had  occasion  to  observe  myself 
is  incurred  by  its  employment. 

Respecting  the  nitrate  of  silver,  little  need  be 
said,  since  in  modern  surgery  it  scarcely  hnds 
an  advocate  either  in  this  country  or  abroad. 
The  confidence  formerly  placed  in  agents  of  this 
natiu^e  has  of  late  years  diminished,  especially  as 
the  success  of  other  means  has  rendered  recourse 
to  caustics  less  frequent.  For  myself,  I  have  no 
hesitation  in  believing  their  employment  to  be 
wholly  useless,  and  therefore  undesirable. 

The  Treatment  by  Incisioas  —Tnternal  Urethrotomy. 
—At  a  very  early  date  (15th  or  16th  century) 
internal  incisions  were  employed,  but  were  gene- 
rally associated  with  escharotics,  for  the  cure  of 
stricture. 

About  a  century  ago,  the  perforation  ot  a 
stricture,  supposed  to  be  otherwise  impassable, 
was  accomplished  by  means  of  a  trocar  (Chopart). 
Lanceted  stilets  were  employed  for  the  same 
purpose  by  Physick,  of  Philadelphia,  m  I  /  9.).  At 
the  commencement  of  the  present  ceiiUiry,  the 
Bells  and  others  describe  modifications  ot  these  in- 
struments. In  1027  the  practice  was  revived,  and 
subsequently  perfected  by  Mr.  Stafford,  who  for 
many  years  adopted  and  advocated  cutting  instni- 
nients  for  stricture;  not  only  perforating  from 
before  backwards,  but  dividing  them  in  some  cases 
from  behind  forwards.  Mr.  Guthrie  and  others 
have  since  employed  them  in  this  country;  while 
in  France  innumerable  forms  of  the  nrethiotoine, 
iiiid  many  modes  of  employing  them,  have  beeii  in 
favour  during  the  last  thirty  or  forty  years,  i  he 
principal  of  these  have  been  known  as  the  pro- 
ceedings of  Ducamp,  Amussat,  Leioy,  Civia  e, 
Sedillot,  llicord.  Bonnet,  Mercer,  R^vf /  "f 
Maisonneuve.  It  is  i"n«f  l'l<>.  ;"'<i '"f«f/. '  ' 
unnecessary,  to  describe  them  all.  ""^  '  ''f 
difficult  to  select  one  or  two  as  m^f  ^^'J^l^^^^^^ 
promising  that  the  remainder  are  modifications  ol 
minor  importance. 


I3y  one  method  the  Btricturc  is  cut  "  from  before 
backwards."  In  tliis  inocoediin;,  a  grooved  guide 
of  some  kind  exists,  by  wliicli  tlie  blude  ia  directed 
tiirongh  tiie  narrowed  portion,  so  as  to  divide  it  to 
n  certain  depth  on  one  side,  usually  on  the  floor, 
of  the  urethra.  This  guide  may  be  a  fine  grooved 
sound  or  catheter  on  which  a  cutting  instrument 
glides  down  afcer  the  former  has  been  introduced 
into  the  bladder.  The  requisite  division  having 
been  made,  a  full-sized  catheter  is  passed  into  the 
bladder,  either  upon  the  guide  or  after  it  has  been 
removed,  and  tied  in  for  two  or  tliree  days,  so  as 
to  carry  oiY  as  far  as  possible  the  urine  without 
contact  with  the  cut  surface.  Subsequently  a 
bougie  is  passed  every  day,  or  every  other  day, 
until  the  urethra  is  soundly  healed,  and  then  less 
frequently  :  a  practice  which  is  necessary  for  a  con- 
siderable period  of  time. 

According  to  another  proceeding,  the  stricture 
is  divided  by  a  blade,  which  must  first  be  passed 
beyond  the  stricture,  and  being  then  exposed,  is 
made  to  divide  the  obstruction  in  the  act  of  its 
withdrawal  by  the  operator.  This  is  termed 
"  division  from  behind  forwards,"  and  is  generally 
considered  the  more  certain  and  safe  of  the  two 
methods.  It  requires,  however,  that  the  stricture 
should  not  be  very  narrow,  or  if  it  be  so,  that  it 
should  previously  be  dilated  to  some  extent  so  as 
to  admit  the  cutting  instrument  to  pass  through 
it.  In  the  former  method  a  slender  guide  only 
need  be  passed  through:  in  the  latter  an  instru- 
ment of  the  size  of  No.  i  at  least  must  generally 
be  admitted.  One  of  the  best  modes  of  perform"'- 
ing  this  operation  is  that  of  Civiale,  whose  instru- 
ment has  a  bulbous  extremity  containing  the 
blade.  This  is  passed  beyond  the  stricture,  the 
blade  directed  downwards,  on  the  floor  of  the 
urethra,  and  made  to  project  to  a  certain  prede- 
termined distance,  arranged  by  a  mechanism  in 
the  handle.  It  is  then  drawn  steadily  outwards 
so  as  to  divide  all  the  obstructing  tissue,  involving 
in  most  cases  an  incision  of  an  inch  in  length;  the 
blade  is  then  sheathed  and  the  instrument  re- 
moved. A  gum  catheter  of  the  size  of  No.  9  or  10 
is  then  introduced  as  after  the  method  described 
above,  and  tied  in  for  two  or  three  days;  after 
which  a  full-sized  metallic  instrument  is  passed 
daily  for  three  or  four  weeks. 

It  has  been  objected  to  all  the  proceedings  by 
incision  which  require  for  their  performance  a 
previous  dilatation  of  the  stricture  to  the  calibre  of 
No.  4  or  5,  that  they  must  be  unnecessary,  since 
then  the  obstruction  can,  or  ought  to,  be  success- 
fully treated  by  dilatation.  This,  however,  is 
not  the  case.  Certainly  in  no  instance  should  we 
resort  to  incision  until  all  the  resources  of  dilata- 
tion have  been  tried  and  found  wanting.  It  is 
however  an  error,  but  a  very  common  one  never- 
theless, to  regard  the  iiarrnnmeas  of  a  stricture 
as  the  main  indication  for  the  use  of  these  excep- 
tional means  of  cure.  It  is  not  narrowness,  but 
non-UUaUibilily,  or  cmlreme  co?ilraclilUij,  which 
renders  their  application  necessary.  A  stricture 
may  be  so  narrow  wlien  first  presented  to  the 
surgeon,  as  not  to  admit  even  a  No.  1  catheter, 
but  it  may  be,  and  usually  is,  easily  dilated  in 
the  ordinary  manner  with  care  and  patience,  or 
even  with  great  rapidity  by  tying  the  catheter  in, 
that  is,  by  continuous  dilatation.  On  the  other 
hiind,  a  stricture  which  habitually  ndiuits  No.  5, 
6,  or  even  larger  sizes,  is  occasionally  (bund,  sub- 
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jecting  its  possessor  to  constant  attacks  of  reten- 
tion, rendering  his  life  miserable,  and  even  pro- 
ducing the  most  dangerous  risks  to  life.  It  ia 
useless  to  dilate  it,  <br  repeatedly  as  this  has  been 
done,  the  general  consequence  is  an  aggravation  of 
the  symptoms,  or  if  relief  is  aflforded,  it  is  of  the 
most  temporary  kind,  and  the  symptoms  return  as 
severely  as  ever  in  a  few  days.  Such  are  the 
cases  in  which  the  surgeon  is  driven  to  employ 
some  more  potent  means,  and  in  such  it  is  easily 
seen  that  the  size  of  the  urethrotome  forms  no 
objection  whatever. 

Strictures  situated  in  the  middle  region  of  the 
corpus  spongiosum,  that  is,  from  2^  to  4  inches 
from  the  external  meatus,  more  commonly  exhibit 
these  obstinate  characters  than  the  strictures  which 
are  situated  in  the  bulb.  Strictures  at  or  near  to 
the  meatiis  itself,  also,  are  particularly  rebellious 
to  mere  dilatation.  Such  are  very  easily  divided, 
being  within  sight  of  the  operator,  or  nearly  so.  A 
simple  mode  of  accomplishing  the  object  is  to  pass 
a  director  through  the  stricture,  and  then  in  its 
groove  a  straight  narrow  bistoury.  A  convenient 
little  instrument  is  made  for  the  express  purpose, 
on  the  principle  of  the  "  bistourie  cache'e,"  which 
I  prefer  to  any  other,  its  action  being  instanta- 
neous and  certain. 

The  objections  still  urged  by  some  against  in- 
ternal urethrotomy  in  general  are  that  it  may 
occasion  at  the  time  of  the  operation  severe 
ha;morrhage,  abscess,  fever,  extravasation  of  urine, 
or  pyajmia.  I  have  had  the  opportunity  of  wit- 
nessing its  results  abroad,  and  in  my  own  practice 
at  home,  for  those  difiicult  cases,  for  which,  in  the 
hands  of  others  as  well  as  my  own,  dilatation  had 
utterly  failed  to  alleviate  the  patient's  condition, 
and  I  am  bound  to  say  I  have  never  seen  a  dan- 
gerous, much  less  a  fatal,  result.  It  is  true  that 
where  reckless  incisions  have  been  made— I  may 
refer  to  the  instrument  of  Reybard,  of  Paris,  for 
example— deaths  have  not  infrequently  occurred  ; 
but  this  method,  once  and  recently  celebrated  by 
Its  obtaining  the  valuable  "  Prix  d'Argenteuil,"  is 
now,  and  justly,  reprobated  and  disused.  In  this 
country  it  never  for  a  moment  found  an  advocate. 
Cut  111  the  application  of  internal  incision  to  stric- 
ture situated  at  from  4  to  5J  inches  from  the 
external  meatus,  by  the  iViethod  last  described,  I 
have  myself  operated  in  upwards  of  100  cases, 
all  examples  of  the  worst  and  most  obstinate  kind.' 
In  none  was  the  hEemorrhage  dangerously  severe- 
in  two  it  was  continued  and  troublesome;  in  four 
or  five  shivering  and  fever  succeeded  the  opera- 
tion ;  in  two  the  rigors  were  severe.  There  was 
no  case  in  which  I  had  reason  to  regret  the  per- 
formance of  the  operation;  and  in  almost  all  the 
relief  was  so  considerable  as  to  have  rendered  the 
result  equally  satisfactory  to  the  patient  and  to 
myself.  Periods  of  eight  to  ten  years  since  the 
performance  of  the  operation  have  demonstrated 
the  pernianenco  of  the  benefit. 

Certainly  then  the  instances  in  which  this 
operation  need  bo  performed  for  a  stricture  situated 
in  the  bulbous  part  of  the  urethra  arc  rare  ;  but  I 
have  no  hesitation  in  saying  that  when  performed 
with  care  and  in  suitable  cases,  it  is  a  valuable 
addition  to  our  resources  against  the  suflerimr  and 
danger  resulting  from  obstinate  and  uniefieved 
stricture  of  the  urethra.  It  has  been  said,  but 
without  the  slightest  authority  for  the  statement 
that  urethrotomy  is  followed  bv  subseqiiont  in- 
■,i  II  2 
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creased  tendency  to  contract  at  that  part  of  tlie 
urethra  which  has  been  divided.  My  experience 
is  in  direct  opposition  to  this  altogether.  Having 
now  had  under  my  care  many  cases  in  which 
division  has  been  made  from  five  to  ten  years 
previously,  I  can  state  that  the  divided  part  is 
much  less  contractile  than  before  ;  and,  indeed, 
were  it  not  so,  the  adoption  of  any  method  of 
cutting  would  be  an  evil  rather  than  a  benefit. 
Furthermore,  I  have  dissected  the  urethra  in  three 
cases  at  considerable  periods  of  time  (several 
years)  after  previous  operations  by  the  knife,  and 
have  in  each  case  found  it  difficult  to  discern  traces 
of  a  cicatrix,  much  less  any  narrowing  resulting 
from  the  incision  made. 

External  Urethrotomy. — Various  operations  for 
the  cure  of  stricture  have  been  performed  in  the  peri- 
neum, by  means  of  incisions  carried  through  the 
tissues  between  the  skin  and  the  urethra,  and  into 
the  latter  itself  in  the  contracted  portion.  Wise- 
man describes  a  proceeding  of  this  kind  which  he 
witnessed  in  1652.     Subsequently,  Solingen,  a 
Dutch  surgeon,  operated  in  this  manner  at  Livourne. 
Franqois  Folet,  in  the  seventeenth  century,  em- 
ployed it  at  Paris,  but  only  for  retention  of  urine. 
Colot  and  others  resorted  to  it  in  the  worst  and 
most  complicated  case  of  stricture.    J.  L.  Petit 
and  Ledian  did  so  subsequently,  but  most  com- 
monly only  when  retention  was  present,  and  only 
very  rarely  as  a  curative  means  for  the  stricture 
alone.    In  1  783,  John  Hunter  performed  the  ope- 
ration at  St.  George's  Hospital,  now  known  as 
perineal  section  ;  it  was  done  for  the  cure  of  stric- 
ture and  pereinealfistulcB,  and  not  for  the  relief  of 
retention  or  extravasation.    Having  failed  to  pass 
the  stricture  with  the  finest  bougies,  and  having 
used  caustic  subsequently  without  success,  Hunter 
proceeded  as  follows  :— "  A  catheter  was  first  in- 
troduced as  far  as  it  would  go,  as  a  director,  and 
all  the  sinuses  were  laid  open  to  that  catheter, 
which  exposed-  neat  an  inch  in  length  of  that 
instrument  ;    then    the   catheter  was    in  part 
withdrawn,  to  expose  that  part  of  the  urethra 
which  was  laid  bare.    The  blood  being  sponged 
off,  the  orifice  in  the  stricture  was  next  searched 
for,  and  when  found  it  was  dilated.    The  catheter 
was  now  pushed  on  to  the  bladder,  although  with 
some  difficulty."    It  was  tied  in,  the  fistula;  ul- 
timately healed,  and  he  passed  "  rather  a  fiiU 
stream"  of  water  by  the   urethra  afterwards. 
(Treatise  on  the  Venereal,  •2nd  edit.,  p.  146.) 

The  application  of  this  prqceednig  appears  to 
have  been  limited,  for  many  years,  to  those  cases 
in  which  several  perineal  fistula;  co-existed  with 
obstinate  stricture.  Thus  it  was  advised,  but  for 
these  cases  only,  by  Sir  Charles  Bell,  about  a 
quarter  of  a  century  afterwards.  Its  employment 
in  cases  of  retention  appears  to  have  been  adapted 
in  this  country  at  the  commencement  of  the  pre- 
sent century.  The  first  published  account  of  Us 
performance  appeared  in  1815,  in  a  work  by  Mr. 
Grainger,  of  Birmingham,  who  related  several  cases 
in  which  he  had  done  it,  both  in  the  central  line 
of  the  perineum,  and  by  the  side  of  the  raphe'. 
John  Bell  briefly  suggested  it  for  cases  of  reten- 
tion, but  had  not  performed  it  (1806).  Sir  Charles 
Bell  also  published  a  recommendation  of  the  prac- 
tice in  1016,  which  lie  had  before  given  orally  in 
his  lectures.  lu  ISU,  Mr.  Thomas  Chevalier 
read  a  paper  at  the  Medical  and  Chirurgical 
Society,  in  which  he  related  a  case  of  obstinate 


stricture  of  the  urethra,  where  he  made  an  incision 
into  the  urethra  behind  the  stricture,  only  not  dur- 
ing retention,  mainly  in  order  to  withdraw  the 
urine  from  the  diseased  parts  by  giving  it  a  new 
course,  since  he  had  observed  much  benefit  to  ac- 
crue in  this  way  in  cases  in  which  the  bladder  had 
been  punctured. 

The  first  record,  as  far  as  I  am  aware,  of  peri- 
neal section,  as  applied  to  the  relief  of  impassable 
stricture,  unaffected  by  retention  or  fistula,  is  to  be 
found  in  a  valuable  paper  by  Mr.  Arnott,  then  of 
the  Middlesex  Hospital,  read  at  the  Medical  and 
Chirurgical  Society  in  June,  1822  {Trans.,  vol.  xii. 
p.  351).  A  case  is  related  in  which  the  author, 
being  unable,  after  repeated  efforts,  to  pass  any 
instrument  through  the  stricture  from  the  external 
meatus,  had  operated  with  the  most  satisfactory 
results,  and  advocating  an  adoption  of  the  same 
method  in  similar  cases.  In  this  instance,  having 
cut  upon  the  point  of  a  sound  carried  down  to  the 
stricture,  Mr.  Arnott  succeeded  in  passing  a  very 
small  grooved  probe  through,  and  in  dividing  the 
contraction  upon  it.  A  silver  catheter  was  then 
carried  into  the  bladder,  and  retained  there,  being 
withdrawn  at  occasional  intervals  only,  and  the 
wound  was  allowed  to  heal  over  it.  The  patient 
experienced  a  complete  cure  ;  for  during  six  or 
seven  years  subsequently,  during  which  he  re- 
mained under  Mr.  Arnott's  observation,  there  was 
no  return  whatever  of  the  complaint. 

Mode  of  Performing  Perineal  Section. — The  best 
mode  of  performing  this  operation  is  as  follows  : — 
The  patient  should  be  placed,  in  a  good  light,  on 
a  table,  and  be  secured  as  for  lithotoni)'.  The 
bowels  should  have  been  previously  cleared  by  an 
enema.  The  perineum  having  been  shaved  with 
a  scalpel,  a  catheter  is  to  be  passed  as  far  down  the 
urethra  as  the  obstruction  will  permit,  and  held 
firmly  in  that  position  by  an  assistant,  who  at  the 
same'  time  draws  the  scrotum  forward.  An  in- 
cision through  the  skin  and  cellular  tissue  is  now 
made,  directly  in  the  middle  line  of  the  perineum, 
along  the  raphe',  from  over  the  point  of  the  cathe- 
ter to  within  a  short  distance  of  the  anterior  mar- 
gin of  the  anus,  if  the  stricture  be  at  or  near  to  the 
bulb  of  the  urethra,  and  the  point  of  the  catheter 
is  to  be  exposed  by  a  shorter  and  deeper  incision. 
The  sides  of  the  opening  are  then  to  be  carefully 
held  apart  as  widely  as  possible  with  hooks,  by  au 
assistant  on  each  side,  so  as  to  give  the  operator 
as  clear  a  view  as  possible  of  the  contracted  open- 
ino-  ;  and  this  object  is  further  to  be  promoted  by 
a  diligent  sponging  of  the  part  ;  or  better  stdl,  as 
Mr.  Avery  first  sug^-ested  and  practised,  a  loop  ot 
thread  should  be  passed  through  each  margin  of 
the  urethral  incision,  including  the  mucous  mem- 
brane close  to  the  stricture,  so  as  to  open  out  the 
passage,  and  dispense  with  hooks  or  fingers,  which 
mi<Tht  intercept  the  view.  This  done,  the  opera- 
tov,  who  should  be  provided  with  two  or  three 
grooved  silver  directors  of  the  smallest  size,  should 
endeavour  to  c.irry  one  of  them  through  the  con- 
traction, and  if  he  be  successful  in  accomplishing 
this,  the  division  may  be  made  with  ease  and 
safet\'.  But  if  one  of  the  directors  cannot  be  in- 
troduced, either  partially  or  entirely,  no  alterualiye 
remains  but  to  dissect  through  the  structures  m 
the  median  line,  endeavouring  to  follow  the  ure- 
thral canal  as  closely  as  possible.  In  either  case, 
as  soon  as  the  continuity  of  the  passage  has  been 
restored,  the  catheter  first  employed  is  then  to  be 


carried  onwards  into  the  bladder,  and  secured  in 
the  usual  ninnner. 

Now  as  to  the  applicability  of  the  operation  of 
perineal  section,  whatever  may  be  said  of  it  in 
circumstances  of  retention,  the  case  must  be  bad 
indeed  in  which  we  are  compelled  to  resort  to  it  as 
a  means  of  cure.    All  surgeons  have  regarded  it 
at  host  as  a  dangerous  remedy.    The  uncertainty 
which  must  attend  an  attempt  to  divide,  by  mere 
dissection  from  the  surface  of  the  perineum,  an 
inch  or  more  of  contracted  urethra,  whose  calibre 
has  been  reduced  to  what  is  almost  a  capillary 
bore,  especially  if  the  tissues  are  unnaturally 
tiiickened  and  condensed,  will  be  admitted  by  all; 
and  few,  perhaps,  would  undertake  to  assert,  un- 
less a  grooved  director  can  first  he  passed,  that  an 
accurate  division  can  be  insured,  or,  indeed,  that 
it  is  ever  made.    Thus  Sir  B.  Brodie  says  :— 
"Even  under  the  most  favourable  circumstances  it 
cannot  be  otherwise  than  doubtful  whether  the 
stricture  be  properly  divided,  that  is,  whether  the 
incision  has  passed  through  the  narrow  canal  in  the 
centre,  or  through  the  solid  substance  on  one  side 
of  it.  I  suppose  that  no  surgeon  would  recommend 
.such  an  operation  except  as  a  last  resort,  where  no 
instrument  could  be  made  to  pass  through  the 
stricture  by  other  means."  {Op.  dt.  p.  G7.)  Every 
chance  of  getting  an  instrument  through  the  stric 
ture  that  can  possibly  be  derived  from  the  emploj^ 
ment  of  rest  and  constitutional  treatment,  in 
addition  to  the  most  careful  and  repeated  mani- 
[lulations,  should  be  exhausted  before  we  consent 
to  employ  it,  failing  in  which,  its  necessity  and 
utility  may  be  admitted  as  a  last  extremity. 

Division  mi  a  Grooved  Staff. — Another  external 
operation  upon  the  urethra  has  within  the  last  few 
years  been  advocated  by  Mr.  Syme,  of  Edinburgh, 
but  the  cases  to  which  he  applies  it  are  not  those 
in  which  it  had  been  the  custom  to  operate  by  ex- 
ternal incisions.  Previously,  both  in  theory  and 
practice,  it  had  been  held  to  be  an  axiom  among 
all  surgeons,  that  when  a  sound  of  any  size  can  be 
passed  through  a  stricture  into  the  bladder,  division 
of  the  stricture  from  tlie  surface  of  the  perineum  is 
certainly  contra-indicated. 

Mr.  Syme,  however,  holds,  and  few  surgeons 
now  maintain  a  different  opinion,  that  all  stric- 
tures, however  severe,  chronic,  or  irritable,  will 
admit  an  instrument  to  be  fairly  passed  through 
them  into  the  bladder,  if  only  the  instrument  be 
sufficiently  small  and  be  passed  with  care.  If  the 
urethra  is  obliterated,  as  occasionally,  but  very 
rarely,  happens,  of  course  no  instrument  can  be 
fairly  passed.  Such  a  condition,  however,  is  not 
one  of  sirichirc,  but  of  ohlilcration.  In  other  words, 
then,  there  is  no  such  thing  as  impermeable  stric- 
ture ;  it  is  not  imperniealde  if  urine  passes  through 
it  ;  and  if  it  is  permeable  by  urine,  it  is  also  per- 
meable, granting  time  and  patience,' by  a  sound,  if 
it  is  of  a  size  corresponding  to  tliat  of  the  con- 
tracted part.  Thus  it  by  no  means  follows  that 
in  retention  of  urine  a  catheter  can  always  be 
passed,  although  most  commonly  it  nuiy  be  ;  but, 
that  in  the  absence  of  such  urgent  conditions,  no 
stricture  should  be  regarded  as  impermeable,  but 
should  he  rendered  amenable  to  catlieterism 
after  at  most  a  few  patiejit  and  i)erscveriiig  trials. 
If  in  any  case  of  stricture,  then,  dilatatimi  has  been" 
foiuid  to  fail  in  affording  anything  like  a  tolerable 
nmoinit  of  relief ;  and  that  in  spile  of  its  most 
carcdil  application,  aided  by  all  the  inlluencus 
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which  promote  its  success,  viz.,  rest,  improvement 
of  the  secretions,  diminisliing  local  inflammation, 
&c.,  Mr.  Syme  advises  that  a  small  grooved  staff 
should  be  passed  through  the  stricture,  and  that 
the  whole  of  the  diseased  tissue  should  be  divided 
upon  it  from  the  perineum.  This  is  done  in  the 
following  manner. 

7l/o(/e  of  Ferf arming  the  Opemiion. — The  operator 
should  first  make  himself  quite  familiar  with  the 
situation  of  the  stricture  he  proposes  to  divide,  in 
this  manner.  He  must  know  how  many  inches 
it  is  from  the  external  meatus,  and  what  is  its  ex- 
tent; which  is  easily  determined  by  a  small  bulbous 
sound  passed  through  the  contraction  and  with- 
drawn. The  staff  to  be  employed  has  a  shoulder  ; 
that  is,  it  suddenly  increases  in  its  diameter  just 
above  the  curve,  which  latter  alone  is  grooved,  so 
that  while  the  slender  part  of  the  instrument  has 
passed  through  the  stricture,  the  larger  part  stops 
at  its  anterior  limit,  and  is  easily  felt  by  the  fore- 
finger through  the  tissues,  as  an  accurate  guide  to 
the  situation  of  the  contraction,  provided  the  staff 
is  maintained  steadily  in  its  position.  For  my 
own  use,  I  have  had  a  staff  constructed  with  a 
channel  throughout,  by  which  the  urine  issuing 
when  it  arrives  at  the  bladder,  the  operator  knows 
that  the  slender  point  is  in  its  proper  place,  a  sa- 
tisfiictory  assurance  when  false  passages  exist, 
and  render  the  right  route  rather  difficult  of  ac- 
cess. 

The  staff  having  been  introduced,  the  patient  is 
placed  in  position  and  secured  as  for  lithotomy,  on 
a  table  of  convenient  height,  over  the  edge  of 
which  the  nates  are  brought.  An  assistant  holds 
the  staff  upright,  and  draws  up  the  scrotum  with 
the  left  hand.  The  operator,  seated,  makes  an  in- 
cision in  the  line  of  the  raphe',  from  above  down- 
wards, about  two  inches  long,  and  steadily  follows 
the  direction  of  the  median  line,  through  the  struc- 
tures intervening  between  the  skin  and  the  staff 
the  line  of  wliich  he  feels  for  with  the  left  fore- 
finger, as  he  approaches  it.  He  can  now  distin- 
guish the  thick  end  of  the  shoulder,  and  by  that 
is  guided  to  the  position  of  the  stricture,  when 
taking  a  sharp  straight  bistoury  in  his  right  hand' 
and  the  staff  itself  in  his  left,  which  he  holds  firmly 
against  the  stricture,  he  engages  the  point  of  the 
knife  in  the  groove  of  the  staff  about  an  inch  below 
the  shoulder,  and  cuts  upwards  to  the  extreme 
upper  end  of  the  groove,  which  penetrates  into  the 
thick  portion  of  the  staff  for  a  short  distance  It 
is  necessary  to  take  pains  to  cut  the  stricture  en- 
tirely, m  the  anterior  direction  especially  for 
when  the  knife  has  reached  the  upper  end  of  the 
groove,  the  tissues  are  apt  to  be  pushed  before  the 
blade  and  not  cut,  even  when  it  is  sharp.  If  the 
stricture  has  been  properly  divided,  the"  shoulder 
of  the  staff  may  now  be  passed  downwards  througli 
the  incised  part  with  the  greatest  freedom:  if  so 
it  may  be  withdrawn,  and  a  catheter  passed  in  its 
place.  Since,  however,  the  point  of  a  catheter 
sometimes  catches  in  the  wenind,  and  does  not  co 
readily  into  the  bladder,  perhaps  from  the  urethra 
occasionally  collapsing  at  the  posterior  limit  of  the 
incision,  1  jireier  to  introduce  through  the  wound 
before  withdrawing  the  staff,  a  concave  curved 
director  along  the  convexity  of  the  staff,  into  the 
'  ladder.  The  staff  being  withdrawn,  tlu!  catlicter 
on  arriving  at  the  wound,  glides  securely  and  cer 
tainly  along  the  director  into  the  bladder.  Now 
It  is  a  matier  of  no  small  iini  ortance,  that  no  por- 
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tion  (jf  the  stricture  should  remain  uncut.  If, 
therefore,  the  catheter  used  (which  should  not  be 
smaller  than  No.  10)  be  obstructed  in  its  passage, 
or  be  obviously  grasped  after  it  has  been  passed, 
we  may  rely  upon  it  there  are  a  few  fibres  yet  re- 
quiring division,  whicli  will  occasion  future  relapse, 
if  they  are  not  incised  ;  they  must,  therefore,  be 
so  treated  at  once. 

If  the  bleeding  is  free,  as  it  may  be  in  excep- 
tional cases,  perfect  safety  is  insured  by  plugging 
the  wound.  The  catheter  being  secured  in  the 
usual  way,  a  piece  of  india-rubber  tubing  is  at- 
tached to  it,  and  one  end  placed  in  a  vessel.  The 
patient  lies  on  his  back  in  bed,  the  legs  supported 
by  a  pillow  under  each  ham,  and  at  the  end  of 
fortj'-eight  hours  the  catheter  is  removed. 

Two  or  three  days  afier  a  full-sized  instrument 
should  be  passed  and  be  at  once  removed  ;  this 
may  be  repeated  every  three  days,  and  finally  be 
employed  once  a  week  or  ten  days  for  a  consider- 
able period  of  time.  Subsequently,  the  patient 
should  continue  to  pass  one  at  a  much  longer  in- 
terval, such  as  every  four  or  six  weeks,  or  there- 
about. 

Results  of  tJte  Operation. — A  certain  amount  of 
danger  attends  every  operation  which  requires  a 
section  of  the  erectile  tissue  of  the  urethra,  espe- 
cially that  of  the  bulbous  portion,  where  it  is  abun- 
dant and  highly  vascular.  Whether  the  incision 
is  from  within  or  from  without,  it  cannot  be  re- 
garded as  entirely  free  from  risk,  this,  other 
things  being  equal,  being  generally  proportioned  to 
the  extent  of  the  divided  tissue.  The  risks  are — 
hemorrhage,  constitutional  derangement  from  ab 
sorption  of  urine,  and  pyfemia  ;  probably  all,  but 
particularly  the  two  latter,  are  more  likely  to 
be  encountered  in  feeble  and  unhealthy  subjects 
than  in  those  who  are  comparatively  sound. 

Hajmorrhage  may  occur  at  the  time  of  the  ope 
ration  ;  it  is  rarely  considerable  ;  but  if  it  be  so, 
the  ligature  of  any  artery  obviously  divided  ;  or  i 
it  issues  generally  from  the  cut  surfaces,  close 
plugging  of  the  wound  from  the  bottom  with  fine 
strips  of  lint,  and  the  application  of  a  pad  in  the 
perineum  over  this,  will  arrest  it.  If  it  is  merely 
oozing,  but  continuous  and  obstinate,  a  bladder  o 
ice,  and  cold  water  dressing  to  the  wound,  suffice 
without  the  plug. 

Constitutional  symptoms  of  a  severe  kind  some- 
times show  themselves.     These  arise  probably 
from  the  absorption  of  a  very  small  quantity  o 
urine,  and  consist  of  severe  rigors,  vomiting,  mus 
cular  pains  of  a  very  acute  character  in  the  head 
back,  and  often  in  the  shoulders  and  legs,  with 
depression  of  the  pulse  ;  the  rigors  are  succeeded 
by  a  hot  skin,  great  thirst,  and  restlessness;  and 
these  by  sweating,  which  is  more  or  less  profuse. 
The  patient  remains  weak,  but  in  thirty-six  to 
forty-eight  hours  gradually  returns  to  his  natural 
state.    I  have  never  seen  a  patient  succumb  after 
such  an  attack.    The  application  of  local  heat  an 
the  administration  of  stimulants  are  desirable  dur- 
ing the  first  stage;  abundant  and  refreshing  drinks 
should  be  given  during  the  second  ;  and  mild  nu 
triment  as  soon  as  the  stomach  is  able  to  bear  it. 

Pyajmia,  and  infiammation  of  the  kidneys 
supervening  on  pre-existing  organic  disease 
those  organs,  but  most  frequently  the  former,  ar 
the  causes  of  the  fatal  result  wlien  it  does  happen 
Tlie  mortality,  deduced  from  past  experience 
howeviT,  small,  especially  when  the  extremely  bail 


condition  of  many  of  the  patients  (JJ)erated  upon  is 
taken  into  the  account.  In  219  cases  carefully 
collected  by  myself,  from  numerous  operators,  the 
eaths  from  all  causes  amounted  to  barely  over  six 
per  cent. 

Concluding  here  the  subject  of  urethral  stricture 
and  its  treatment,  it  may  be  remarked  that  varied 
means  are  to  be  employed  in  the  different  circuni- 
tances  in  which  the  disease  is  presented  to  the 
surgeon  ;  and  that  it  is  undesirable  to  limit  our 
resources  to  the  employment  of  any  single  method. 
Of  one  thing  I  am  convinced  by  large  and  increas- 
ng  experienceof  this  subject,  that  the  more  familiar 
we  become  with  it  in  all  its  forms  the  less  neces- 
sity appears  for  what  may  be  termed  operative 
measures  in  contradistinction  to  carefully  managed 
dilatation.] 

Henry  Thompson. 
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URINARY  ABSCESSES,  URINARY 
EXTRAVASATION,  and  URINARY  FIS- 
TULyE. — [As  a  result  of  severe,  long-continued 
inflannnation  of  the  urethra,  whatever  the  cause, 
abscess  may  be  formed  in  its  vicinity.  But  by  far 
the  most  common  cause  is  a  narrow  stricture  of  the 
urethra.  When  much  irritation  exists  in  the  canal 
behind  the  stricture,  when  proper  treatment  h.as 
been  neglected,  or  where  violence  has  been  used, 
abscess  not  uncommnnly  takes  place.  It  is  by  no 
means  alwavs,  it  is  probably  even  rarel\-,  produced 
by  some  slight  extravasation  of  urme  beneath  the 
mucous  membrane  of  the  urethra  ;  but  occurs  as  a 
result  of  inllammation  in.  the  cellular  tissue.  1  ho 
most  common  situation  is  the  perineum,  alter  this 
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ill  tlio  scrotum,  iind  rarely  they  occur   in  the 

groins  or  thighs,  hut  are  always  associated  with 
siiiuo  fistulous  canal  connected  with  tiie  urethra. 
Occasionally  acute  urinarj'  abscess  in  tiie  perineum 
is  met  with,  but  this  is  rare  ;  generally  they  are 
very  slow  and  chronic  in  their  course. 

Acute  abscess  is  not  to  be  confounded  with  ex- 
travasation, tlie  signs  of  which  are  ([uite  different. 
(See  ExTRAV.ASATioN  opUitiNE.)  VVhcH  acuto  ab- 
scess  is  in  process  of  formation,  shivering  and  other 
inari<s  of  general  fever  usually  announce  the  fact. 
The  symptoms  of  prostatitis  have  usually  preceded 
tliis  form  of  the  complaint.  (See  Prostatitis, 
Acute.)  Add  to  this,excessive  pain  and  difficultyin 
micturition  are  experienced  ;  the  perineum  is  tense 
and  hot,  the  prostate  extremely  tender.  If  the 
matter  shows  any  signs  of  coming  forward  it  should 
lie  evacuated  by  an  incision  at  once.  But  in 
the  case  of  chronic  perineal  abscess,  the  swelling 
slowly  increases  and  points,  frequently  bursting  by 
itself,  since  it  is  often  not  very  painful  before  the 
surgeon  sees  the  case.  Matter  is  discharged,  and 
not  until  two  or  three  days  afterwards  urine  passes 
through  the  opening,  at  first  in  small  quantities, 
subsequently  more  is  passed,  and  at  each  time  of 
making  water,  and  thus  a  urinary  fistula  is  esta- 
Llished. 

The  treatment  consists  in  rest  and  poulticing, 
and  in  dilating  the  stricture  which  has  occasioned 
the  abscess.  This  done,  in  almost  all  cases  the 
opeiiing  gradually  ceases  to  discharge  pus,  and 
soundly  heals. 

Some  perineal  abscesses  communicate  with 
diseased  prostate,  and  result  from  disease  of  that 
organ  instead  of  from  stricture  of  the  urethra. 
These  are  far  less  amenable  to  treatment,  and 
generally  resist  it,  becoming  fistulous  passages, 
which  will  be  presently  referred  to.] 

Urine,  Extravasation  op, 

[This  accident  is-  apt  to  happen  during  retention 
of  urine  from  stricture  which  is  permitted  to  remain 
unrelieved  during  a  considerable  period  of  time. 
The  urethra  beliind  the  stricture  ulcerates  and  gives 
way,  permitting  the  distended  bladder  to  drive  its 
contents  into  the  cellular  interspaces  of  the  scrotum 
and  abdomen.  The  urine  does  not  in  these  cases 
pass  downwards  into  the  thighs,  or  backwards  into 
the  perineum,  unless  the  rupture  takes  place  be- 
hind the  anterior  layer  of  the  deep  perineal  fascia, 
which  is  extremely  rare,  but  upwards  into  the 
Cellular  tissue  under  the  skin  of  the  abdomen, 
since  the  junction  of  the  fasciaa  at  Poupart's  liga- 
ment prevents  its  descending  in  the  dircctiims 
named.  The  consequences  of  extravasation  are 
extremely  disastrous.  Inflammation  is  set  up  in 
the  track  of  the  urine,  and  the  areolar  connections 
of  the  skin  ami  suiijacent  tis^ufs  are  broken  up  ; 
it  is  an  unproiiitinus  sign  if  the;  corpus  spongiosum 
have  become  infiltrated  :  a  dark  spot  on  the  glans 
penis  marks  its  occurrence,  and  the  progress  of  the 
g.mgrene  which  has  resulted  ;  when  this  happens, 
there  have  usually  lieen  circumstances  of  great 
neglect.  The  general  condition  is  always  depressed, 
ami  unless  speedy  relief  be  alforded,  a  fatal 
result  must  inevitably  and  rapidly  follow.  The 
principal  local  signs  are  coupideiable  distension  of 
the  parts  involved,  discoloration  of  the  integument, 
the  hue  of  which  varies  between  dusky  red  and 
purple,  and,  in  an  advanced  condiiiou,  pressure  or, 
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the  surface  by  the  finger  occasions  emphysematous 
crackling,  from  the  presence  of  gaseous  products  in 
the  interstices  of  the  cellular  tissues.  At  a  late 
period  the  patient  is  frequently  in  a  state  of  low 
muttering  delirium,  with  black  tongue,  and  pulse 
almost  indistinguishable. 

In  these  circumstances  no  time  may  be  lost. 
Free  incision  must  be  made  into  the  distended 
parts,  on  each  side  tlie  median  line,  in  order  to 
give  vent  to  the  extravasated  urine,  and  provide 
for  its  future  passage  from  the  bladder.  Foetid 
urine,  puriform  matter,  and  decomposed  tissues 
come  away,  and  sometimes  in  surprising  quantity. 
Innnediate  interference  with  the  stricture  is  un- 
necessary, and  no  catheter  need  be  passed  for  a 
day  or  two.  Stimulants,  morphia,  and  good  fluid 
nourishment  are  generally  required  in  full  quantity. 

However  favourably  the  patient  progresses,  a 
considerable  amount  of  sloughing  must  often  take 
place  ;  and  often  a  large  portion  of  the  scrotum  is 
lost,  exposing  one  or  both  testicles.  During  this 
process  the  removal  of  the  products  of  decomposi- 
tion and  the  cleanliness  of  the  parts  must  be  pro- 
vided for.  Antiseptic  applications  frequently 
changed,  as  yeast,  or  beer-ground  poultices,  linseed- 
meal  poultices,  with  a  few  drops  added  of  the 
chlorides  of  lime  or  soda,  or  of  the  permanganates, 
promote  these  indications. 

If  the  extravasation  have  taken  place  between 
the  two  layers  of  the  deep  perineal  fascia,  a  firm, 
hard,  and  deep-seated  swelling  may  sometimes, 
but  not  always,  be  detected  in  the  perineum. 
This  is  to  he  at  once  freely  opened.  If  it  occur 
behind  the  fascia  altogether,  but  this  is  very  rare, 
the  urine  finds  its  way  upwards  around  the  base 
of  the  bladder,  and  a  fatal  result  is  inevitable.] 

Urinary  Fistula. 

[A  urinary  fistula  is  an  abnormal  passage  leading 
from  some  part  of  the  urinary  track  to  the  external 
surface,  and  transmitting,  at  times,  more  or  less 
urine.  The  external  openings  of  the  fistula  are 
generally  seen  at  the  surface  of  the  perineum  and 
scrotum,  which  parts  are  often  traversed  by  them 
in  circuitous  routes  ;  less  frequently  they  appear 
in  the  groins,  the  upper  part  of  the  thighs,  the 
nates,  and  even  above  the  pubic  symphysis.  In 
most  cases  they  are  due  to  previously  existing 
urinary  abscess,  or  to  lesions  produced  by  extra- 
vasation of  urine.  Under  the  term  of  Urinaiy 
Fistulas  all  these  conditions  are  commonly  included  • 
some  of  them  may  be  regarded  as  simple  and  easily 
cured,  others  as  complicated,  and  requiring  much 
time,  care,  and  perseverance,  in  order  to  attain  a 
successful  result.  Some  are  merely  narrow  chan- 
nels through  nearly  healthy  parts  ;  others  pass 
through  structnres  greatly  indurated,  augmented  in 
size  and  density  by  repealed  deposits  of  plistio 
matter,  and  more  or  less  deformed;  and  sometimes 
connected  with  cavities  secreting  pus  and  detaining 
in  their  interior  some  quantity  of  the  urinary  se- 
cretion. The  external  orifices  of  the  fistulous 
passage  may  be  few  or  numerous  ;  in  the  latter 
case  being  the  outlets  of  sinuous  and  branching 
channels  springing  in  process  of  time  from  tlio 
original  track,  and  giving  exit  to  a  number  of 
snuill  streams  when  the  act'of  micturition  is  per- 
formed ;  and  lastly  there  is  a  class  of  unnatural 
passages  or  openings  into  the  urethra,  which  have 
their  origin  in  loss  of  substtmce  by  sloughing  from 
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extravasation,  or  phagedrenic  ulceration,  or  as  the 
consequence  of  violent  injury  to  the  parts  ;  and 
these  abnormal  conditions  are  quite  distinct  in 
character,  results,  and  in  relation  to  the  treatment 
required,  from  the  two  preceding  classes. 

1.  Siviple  Fistulce. — The  lirk  class  embraces 
those  cases  where,  in  connection  with  stricture^  of 
the  urethra,  one  or  more  fistulous  passages  exist, 
by  which  the  urine  traverses  the  perineum  or 
scrotum,  the  surrounding  parts  being  not  much 
altered  from  their  natural  or  healthy  condition. 
In  this  category  may  be  classed  the  great  bulk  of 
the  cases  ordinarily  met  with.  These  openings 
are  the  result  of  Nature's  mode  of  affording  relief 
in  cases  of  narrow  stricture, — they  form  safety- 
valves  to  the  dangerous  pressure  which  is  being 
exerted  upon  important  organs  behind  the  ob- 
structed point  ;  while  they  nevertheless  form  fresh 
complications  of  the  original  complaint.  Thus  we 
may  often  see  patients,  with  large  fistulous  passages 
in  the  perineum  giving  exit  to  all  their  urine,  en- 
joying extremely  good  health  for  years  together. 

Treatmeiit. — With  regard  to  simple  fistulffi,  as  a 
rule,  nothing  else  is  required  than  to  dilate  fully 
the  urethra.  The  urine  will  flow  by  the  natural 
channel,  and  the  fistulas  will  heal  of  themselves,  if 
we  ensure  a  free  passage  from  the  bladder.  There 
need  be  no  meddling  with  the  fistulas  themselves  ; 
the  less  they  are  touched  the  better.  Those 
patients  who  form  the  exceptional  instances  to 
this  rule  are  for  the  most  part  weak  in  constitution, 
have  little  reparative  power,  or  are  subjects  of 
some  chronic  disease  in  addition  to  stricture  of 
the  urethra. 

2.  Fisiulce  with  Induration. — Those  cases  in  which 
the  fistula;  pass  through  tissues  which  are  more  or 
less  indurated  and  deformed  by  repeated  deposits 
of  inflammatory  exudation;  such  being  often  connec- 
ted in  some  part  of  their  course  with  cavities,  the 
sacs  of  former  abscesses  secreting  thin  or  sanious 
pus. 

Treatment. — First  the  stricture  must  be  ade- 
quately dilated.  In  most  even  of  these  cases  this 
is  sufficient  to  enable  the  surrounding  parts  slowly 
to  improve,  and,  finally,  the  fistulous  passages  to 
take  on  the  healing  process.  The  dilatation,  how- 
ever, having  been  made  and  maintained  for  some 
time,  and  little  or  no  benefit  having  resulted,  it 
may  be  necessary  either  to  stimulate  the  walls  of 
the  fistulse  themselves,  and  so  bring  about  adhesion 
of  opposing  surfaces  ;  or  to  lay  them  open,  in  order 
to  produce  recent  and  healthy  wounds,  so  that 
they  may  heal  up  soundly  from  the  bottom.  But 
associated  with  such  treatment,  it  is  of  the  highest 
importance  at  the  same  time  to  attend  closely  to 
the  patient's  general  health,  seeking  to  maintain 
the  secretions  and  excretions  in  a  natural  condition. 
Various  agents  have  been  employed  for  the  object 
first  named.  One  of  the  most  useful  is  the  con- 
centrated tincture  of  cantharides,  applied  on  a 
caniel's-hair  brush,  or  on  a  probe  armed  with  lint, 
or  a  fine  syringe.  Solutions  of  the  sulphate  of 
zinc  or  copper,  and  of  the  nitrate  of  silver, 
have  been  introduced  by  means  of  a  syringe, 
sometimes  with  apparently  good  result.  One  of 
the  best  modes  we  can  employ  is  to  introduce 
carefully,  as  far  as  it  is  possible,  a  small  and 
flexible  silvt-r  probe*  coated  with  nitrate  of  silver. 
If  the  external  orifice  of  the  sinus  is  smaller  than 
any  other  part  of  it,  it  is  advisable  to  apply  a  little 
caustic  potash,  for  the  purpose  of  enlarging  it,  and 
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80  facilitating  the  removal  of  the  discharge,  which 
is  essential  to  success. 

The  application  of  compression  to  the  fistulaj 
has  been  tried  several  times,  and  success  has  been 
claimed  for  it  in  two  or  three  cases.  M.  Diday 
of  Lj'ons,  not  long  ago  communicated  a  case  at 
some  length  to  the  Socidte'  de  Chirurgie,  of  Paris, 
in  which  he  states  that  he  obtained  a  successful 
result,  all  ordinary  means  having  failed,  by  making 
the  patient  apply  firmly  to  the  perineum  an  india- 
rubber  ball,  inflated  with  air,  on  every  occasion 
before  making  water,  and  for  some  minutes  after- 
wards. This  plan  was  studiously  followed  during 
fifteen  days,  when  the  opening  had  soundly  cica- 
trized. Four  months  after  the  patient  was 
perfectly  well.  {Bull,  de  la  Soc,  vol.  v,  1855, 
p.  45.) 

The  cure  of  obstinate  urinary  fistula  has  often 
been  attempted  by  introducing  a  catheter,  and 
permitting  it  to  remain  in  the  lurethra  for  days 
together,  on  the  principle  of  ensuring,  as  it  has 
been  supposed,  the  passage  of  the  urine  through  the 
instrument,  and  thus  preserving  from  irritation 
the  fistulous  passages.  Little,  however,  is  thus 
gained  by  this  method,  for  experience  shows,  that 
however  large  the  instrument  may  be,  and  how- 
ever closely  it  may  fit  the  urethra  at  the  present 
moment,  before  twenty-four  or  thirtj'-six  hours 
have  elapsed  it  will  lie  loosely  in  the  canal,  and 
urine  will  pass  by  its  side.  I  have,  however, 
been  enabled  to  cure  some  of  the  most  obstinate 
fistulse,  by  teaching  the  patient  to  pass  for  himself 
a  gum  catheter  easily,  and  then  making  him  pass 
it  on  every  occasion  to  micturate,  for  a  period  of 
four,  six,  or  eight  weeks.  The  withdrawal  of  the 
whole  of  the  urine  by  this  means  is  essential  to 
success,  and  the  result  usually  rewards  the  patient 
for  his  trouble. 

Free  incisions  through  the  fistulse,  down  to  their 
origin  in  the  urethra,  or  nearly  so,  are  sometimes 
successful  in  inducing  a  new  and  healthj'  process 
of  granulation  from  the  bottom  of  the  wound,  and 
thus  in  ultimately  producing  complete  closure  of 
the  unnatural  passages, — provided  alwaj's,  how- 
ever, that  the  stricture,  if  any,  is  kept  perfectly 
open,  otherwise  no  such  measure  can  be  of  any 
service.  In  some  cases  in  which  external  division 
of  the  stricture  on  a  grooved  staff  is  indicated,  this 
operation  may  be  performed  in  such  a  manner  as 
to  include  the  fistulous  opening  in  the  incision,  in 
which  case  a  successful  result  may  generally  be 
reckoned  on. 

An  obstinate  species  of  fistulous  opening,  com- 
municating with  the  prostatic  part  of  the  urethra, 
is  that  which  in  a  few  exceptional  cases  follows  the 
operation  of  lithotomy.  The  introduction  of  a 
heated  iron  wire  has  appeared  to  me  the  best 
means  of  obliterating  it. 

A  fistulous  passage  is  sometimes  prevented  from 
closing  by  the  presence  of  a  small  calculus  in  some 
part  of  its  course.  This  may  occur  either  by  the 
lodgment  of  some  small  concretion  which  lias 
escaped  from  the  bladder,  or  from  the  deposit  and 
production  of  such  a  formation  from  unhealthy 
urine  while  passing  through  the  sinus.  Most  com- 
monly, I  believe,  the  condition  is  present  in  fistula 
whicii  is  connected  with  diseased  prostate,  or  in 
connection  with  calculous  formations  there.  These 
have  been  discharged  by  nature  through  such  pas- 
sages, or  have  been  removed  artificially  by  cul.irg- 
iug  them,  and  extracting  the  foreign  bodies  which 
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sometimes  exist  in  considerable  number  in  tliis 
situation.  Fistula  associated  with  the  prostate 
may,  however,  exist  in  the  absence  of  any  of  these 
causes  ;  such  as  tliose  which  are  souietimes  con- 
nected with  prostatic  abscess,  and  which  are  gene- 
rally exceedingly  obstinate  and  irremediable. 

Fistula  is  not  necessarily  a  complete  or  continu- 
ous passage  from  the  urethra  to  some  other  surface; 
it  may  have  an  opening  at  one  end  only,  and  have 
a  blind  or  caical  extremity  for  the  other. 

Hence  "blind  urinary  fistula"  has  been  de- 
scribed. A  small  tumor,  originally  formed  by  a 
collection  of  matter,  with  thickened  walls,  and 
having  a  communication  with  the  urethra,  consti- 
tutes the  general  form.  Its  origin  has  been  vari- 
ously accounted  for.  Some  observers  connect  it 
■with  stricture.  Others  with  inflammation  of  the 
nmcous  follicles  of  the  urethra.  Sir  B.  Brodie 
takes  the  latter  view.  Sir  Charles  Bell  attributed 
it  to  inflammation  and  suppuration  of  Cowper's 
gland  when  situated  close  to  the  bulb.  A  firm 
small  swelling  is  felt  externally,  and  its  contents 
are  sometimes  to  be  evacuated  into  the  urethra  by 
pressure.  Ordinarilj',  there  is  more  or  less  con- 
stant oozing  of  these  from  the  meatus,  giving  rise 
to  what  is  called  a  gleety  discharge. 

This  will  not  disappear  until  the  tumor  is 
opened  externally,  when  it  becomes  a  fistula  of  the 
ordinary  kind,  requiring  treatment  already  indi- 
cated. 

Urethro-rectal  fistula  sometimes  occur  as  a  con- 
sequence of  stricture,  and  more  rarely,  perhaps, 
vesico-rectal.  In  either  case  the  patient  notices 
the  passage  of  liquid  in  an  unusual  manner  and 
quantity  by  the  anus,  and  that  habitually,  while  a 
diminished  quantity  is  observed  to  come  by  the 
natural  passage. 

It  is  not  an  easy  matter  to  close  these  openings, 
unless  of  very  small  siz  ■,  but  the  actual  cautery, 
and  particularly  that  heated  by  the  galvanic  cur- 
rent, affords  the  best  chance  of  success.  It  may 
be  applied  through  the  rectum,  a  speculum  having 
been  first  introduced,  and  a  full-sized  sound  carried 
into  the  bladder.  Both  of  these  are  afterwards 
removed.  On  the  day  before  the  operation  the 
bowels  are  to  be  freely  purged  and  cleared  by  an 
enema  an  hour  or  two  before  the  application  of  the 
cautery,  after  which  they  must  be  prevented  from 
acting  for  two  or  three  days.  The  cautery  is  to 
be  re-applied  two  or  three  times  at  intervals  of 
jibout  ten  days,  if  necessary.  Sometimes  a  plastic 
operation  similar  to  that  for  vesico-vnginal  fistula; 
may  be  adopted  successfully. 

3.  Fistulce  wil/t  Loss  of  Substance. — This  class  of 
urinarj'  fistuhe  comprehends  those  cases  in  which 
unnatural  openings  into  the  urethra  exist,  not 
necessarily  depending,  like  those  belonging  to  the 
preceding  classes,  upon  stricture  of  the  canal,  but 
upon  actual  destruction  of  substance  from  the  walls 
of  the  urethra  and  superjacent  parts.  The  com- 
mon causes  of  these  are,  sloughing  from  extravasa- 
tion of  urine,  simple  and  phagedajnic  ulceration, 
and  mechanical  injuries  of  various  kinds. 

'I'hese  openings  are  for  the  most  part  larger, 
nltliough  not  invariably  so,  than  any  of  those 
already  referred  to.  Generally  a  portion  of  the 
floor  of  the  urethra  is  destroyed,  as  well  as  the 
structures  which  liavu  intervened  l)etwcen  it  and 
the  external  surface,  so  that  in  many  cases  more 
or  less  of  the  nuicoiis  membrane  of  the  upper  aspect 
of  the  canal  is  visible  from  the  outer  orifice.  As 


a  consequence,  the  whole,  or  nearly  the  whole,  of 
the  urine  passes  by  the  artificial  channel  in  a  full 
stream.  The  cure  of  these  openings  can  only  be 
accomplished  by  souie  well-planned  and  well-exe- 
cuted plastic  operation.] 

Urelh-oplasly. — [Under  this  term  will  be  com- 
prehended those  operative  measures,  of  a  plastic 
kind,  which  have  for  their  object  the  closure  of 
artificial  openings  into  the  male  urethra,  which  are 
not  amenable  to  an>'  other  method  of  cure. 

All  these  abnormal  openings  may  be  regarded, 
with  this  view,  as  occupying  two  distinct  divisions 
or  classes. 

(a.)  Those  which  exist  before  the  scrotum,  or  in 
the  penile  portion  of  the  urethra,  sometimes  called 
ante-scrotal  or  urethro-penal  fistulse;  and 

(Jt.)  Those  which  are  found  in  or  behind  the 
scrotum,  known  simply  as  scrotal  and  perineal 
fistulas. 

A  distinction  exists  between  the  ca^es  of  each 
division.    Ante-scrotal  urethral  openings  are  the 
most  difficult  to  close.     The  coverings  of  the 
urethra  are  thin,  possessing  substance  insufiicient  to 
furnish  an  amount  of  granulations  adequate  to  close 
any  but  the  most  insignificant  aperture.    For  the 
same  reason,  it  is  diflicult  to  obtain  from  their 
innnediate  neighbourhood  a  flap  endowed  with 
sufficient  vitality  to  preserve  its  existence  after  the 
process  of  transplantation.    And  further,  owing  to 
the  extreme  mobility  of  the  member,  it  is  difficult 
to  maintain  that  perfect  steadiness  of  position  so 
desirable  in  a  part  which  is  the  subject  of  an  auto- 
plastic operation;  while  the  alteration  in  size  and 
form  which  this  organ  is  especially  liable  to  ex- 
hibit, through  the  occurrence  of  erections  which 
are  often  quite  uncontrollable,  may  impair,  or 
sometimes  render  almost  impossible,  the  success  of 
the   best-planned  and   most   skilfully  executed 
operation.     Nevertheless,  with  all  these  difiicul- 
ties,  m  addition  to  that  formidable  one,  the  con- 
tact of  the  urine  before  referred  to,  such  openings 
even  when  large,  are  not  now  by  any  means  to  be 
regarded  as  beyond  the  reach  of  surgical  skill. 

Treatment  of  Ant6-scntal  i^/sCH/iB— Dieflen'bach, 
to  \yhom  this  branch  of  surgery  is  so  much  indebted 
for  its  progress,  was  accustomed  to  use  a  peculiar 
suture  to  close  an  ante-scrotal  opening  which  was 
too  large  to  be  obliterated  by  the  application  of 
nitric  acid  and  a  concentrated  tincture  of  cantharides 
to  its  edges.  This,  which  he  called  "the  lace 
suture  "  (schlirnacht),  may  properly  be  con- 
sidered here.  The  margin  of  the  nmiatural  open- 
iiig,  as  wi'll  as  the  surrounding  akin  for  a  short 
distance,  nnist  be  frequently  touched  during  the 
day  previous  to  the  operation  with  the  concentrated 
tincture  of  caiithari  ies.  Before  proceeding  to  use 
the  suture,  the  loose  epidermis  raised  by  the  blis- 
tering fluid  is  to  be  removed  by  scraping,  a  sound 
introduced  into  the  urethra,  and  made  to  pass 
below  the  opening.  The  operator  is  then  directed 
to  take  "  a  small  curved  needle,  sharp  at  the  point 
but  not  at  its  edges,  with  a  stout  silk-waxed 
thread,  and  by  means  of  a  needle-holder  to  intro- 
duce it  beneath  the  skin  at  about  three  lines  fiotn 
the  border  of  the  fistula."  The  point  of  the  needle 
IS  to  be  carried  deeply,  but  not  into  the  iirothrn 
and  made  to  emerge  at  another  point,  abtnit  tlireo 
lilies  from  the  margin  of  the  fistulous  opening.  By 
three  or  four  of  these  stitches,  the  thread  is  to  be 
carried  round  the  opening,  until  it  liiially  einevi-«s 
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at  tlic  point  at  which  the  needle  was  originally 
eiitiTi^d.  The  thread  therefore  now  lies  deeply  in 
tlie  cellular  tissue  around  the  fistula,  at  about  tliree 
or  four  lines'  distance  from  it. 

The  two  ends  are  then  to  be  drawn  together 
gently  and  slowly,  so  as  to  tighten  the  thread, 
and  gradually  approximate  the  borders  of  the 
fistulous  orifice  until  it  is  obliterated.  Lastly, 
the  ends  are  to  be  fastened  by  a  knot,  whicli, 
when  fastened,  sinks  into  the  cellular  tissue,  and 
disappears.  A  piece  of  wet  lint  is  to  be  applied 
to  tlie  part,  the  sound  withdrawn,  and  the  patient 
directed  to  pass  urine,  when  requiring  to  do  so,  by 
the  natural  passage.  In  three  or  four  days  the 
ligature  may  be  divided,  and  drawn  awaj'. 
""Even,"  says  DiefFenbach,  "  if  the  first  applica- 
tion does  not  quite  close  the  opening,  this  is 
rendered  smaller,  and  the  succeeding  operation  is 
easy,  and  certain  to  succeed." 

But  when  the  opening  is  too  large  for  such 
treatment,  it  is  necessary  to  resort  to  a  plastic 
operation  for  its  cure.  Such  proceedings  are  com- 
paratively of  recent  date;  the  first  on  record,  which 
I  have  been  able  to  discover,  being  one  designed 
and  successfully  performed  by  Sir  A.  Cooper  in 
1818.  A  man,  ajt.  56,  had  an  ante-scrotal  open- 
ing, half  an  inch  in  length;  the  margins  of  this 
were  pared,  and  a  flap  was  dissected  from  the 
scrotum,  leaving  a  broad  attachment.  It  _  was 
kept  in  place  by  four  sutures  and  by  plaister. 
Adhesion  was  ultimately  perfect.  Another  case 
followed  in  the  practice  of  Mr.  Earle,  of  Bartholo- 
mew's, in  1819.  Here  the  opening  was  perineal; 
liie  first  operation  failed,  but  the  second,  also  by 
flap,  in  the  following  year,  completely  succeeded. 
In  these  two  cases  the  plans  of  proceeding  were 
totally  different:  in  them  we  have  the  germs 
of  those  modes  of  operating  since  adopted  in  other 
countries. 

In  dealing  with  the  ante-scrotal  fistulae  which 
were  too  large  to  be  remedied  by  the  "lace 
suture,"  sucli,  for  example,  as  would  permit  the 
introduction  of  a  full-sized  catheter,  Diefifenbach 
proceeds  as  follows :— A  large  catheter  having 
been  introduced  into  the  bladder,  the  rounded 
orifice  of  the  fistula  is  converted  into  a  lozenge- 
shaped  one,  bv  the  removal  of  a  small  piece  of 
skin  above  and  below  it.  A  longitudinal  incision 
through  the  skin  was  then  made  on  each  side,  at 
the  distance  of  about  half  an  inch,  or  a  little 
more.  The  point  of  a  fine  scalpel  is  next  to  be 
carefully  carried,  by  successive  strokes,  beneatli 
the  skin  which  intervenes  between  the  two  in- 
cisions, so  as  to  detach  it  from  the  subjacent  parts, 
and  form  what  Dieff'enbach  called  "  a  bridge,"  for 
tiie  purpose  of  permitting  wwe  to  escape  from  the 
fistulous  opening  at  the  lower  extremity  of  eilher 
incision :  tiie  borders  of  tlie  fistula  are  also  to  be 
revived. 

Although  sometimes  failing,  this  method  may 
be  regarded  as  affording  a  fair  chance  of  success, 
provided  that  the  aperture  is  not  too  large.  It  is 
based,  as  will  be  observed,  upon  the  principle  of 
bringing  into  contact,  not  mere  ed<jcs  of  lldn  tissue. 
the  adhesion  of  which  cannot  be  expected  to  take 
place,  but  broad  surfaces  freshly  cut,  and  main- 
tained in  apposition  by  light  compression.  It  may 
be  laid  down,  however,  as  a  general  rule,  that 
success  is  not  to  be  expected  by  this  operation  if 
applied  to  openings  that  measure  more  th;in  the 
third  of  an  incli  in  any  direction. 


Since  the  introduction  of  the  lead  plate  and  : 
silver  suture  fastened  with  shot  or  lead  clamp*, 
for  the  vesico-vaginal  fistula,  I  have  twice  em- 
ployed it  for  the  male  subject;  in  one  case  for  a 
large  ante-scrotal  opening,  in  the  other  for  a  peri- 
neal one.    In  the  former  case  it  was  most  success- 
ful; in  the  latter  it  failed.    The  patient  should  be 
previously  made  proficient  in  passing  the  catheter, 
so  that  he  may  withdraw  all  his  urine  easily  for 
10  or  14  days  after  the  operation.    This  has 
also   been   accomplished  in  another  way.  M. 
Segalas  adopted  the  method  of  diverting  altogether 
the  course  of  the  urine  by  an  artificial  perineal 
opening  during  the  process  of  healing  in  the 
anterior  wound.   He  did  this  successfully  in  1839, 
for  a  patient  the  subject  of  scrotal  and  perineal 
fistula;,  dilating  the  latter  by  the  bistoury,  at  the 
same  time  that  he  operated  on  the  former ;  a 
catheter   being   maintained   afterwards   in  the 
bladder,  but  through  the  perineal  fistula.  ("  Lettre 
a  Dieffenbach."  Paris,  1840.   P.  48.)  Jobert,  on 
the  other  hand,  thinks  the  perineal  opening  un- 
necessary; and  opposes  it  on  the  ground  of  the 
presumed  dangerous  nature  of  the  operation. 

This  plan  was  adopted  by  Mr.  J.  Lane  in  St. 
Mary's  Hospital,  in  the  case  of  a  cliild  with  a 
fistulous  opening  just  in  front  of  the  scrotum, 
resulting  from  an  incision  made  to  extract  an 
impacted  calculus.  The  urethra  was  opened  in  the 
perineum,  and  an  elastic  catheter  was  retained  in 
the  bladder  through  this  opening  while  the  fistula 
was  healing.  The  edges  of  the  fistula,  having 
been  denuded,  were  brought  together  with  silver 
sutures  fastened  through  a  leaden  plate.  Ininrti- 
diate  and  firm  union  was  obtained,  at  the  end  of 
ten  days  the  catheter  in  the  perineum  was  dis- 
pensed with,  and  the  perineal  opening  quickly 
healed.  In  Mr.  J.  Lane's  opinion,  the  lead  plate 
is  of  great  value  in  a  case  of  this  kind,  by  keeping 
the  wound  uniformly  on  the  stretch  in  the  longitu- 
dinal direction,  and  preventing  the  gaping  caused 
by  the  penis  falling  down  upon  the  scrotum.  _ 

In  several  cases,  published  at  great  length  in  his 
work,  which  M.  Jobert  treated  by  transplantation 
of  a  flap  (this  being  maintained  in  its  new  position 
with  sutures  in  the  usual  way),  the  exit  of  the 
urine  was  provided  for  by  maintaining  constantly 
in  the  passage  a  gum-elastic  catheter,  but  the  union 
was  often  totallv  wanting,  and  was  never  otherwise 
than  incomplete"  at  first.    The  flow  of  urine  out- 
wards through  the  wound  could  not  be  prevented, 
and  the  track  by  which  it  issued  was  alwaj^ 
marked   by  non-union.     Consequently  repeated 
oprrations  were  frequently  necessary  on  the  siime 
individual.    Generallv  speakinc,  it  is,  as  before- 
said,  the  wisest  plan  to  teach  the  patient  himself  toi 
pass  the  catheter  before  commencing  any  operation, 
and  not  to  undertake  it  until  he  is  able  to  do  so 
with  perfect  ease.    He  must  also  be  sufficiently, 
interested  in  the  successful  issue  of  the  proceedings, 
to  undertake  the  task  of  drawing  off  the  urine  bjr 
catheter  on  every  occasion,  night  or  day,  wUcnever 
it  is  requisite;  and  that  for  a  period  certainly  ot 
some  weeks.    If  this  be  accomplished  the  opera- 
lion  has  a  fair  chance  of  sncceedmg. 

It  is  necessarv,  in  order  to  complete  ""^  P""  " 
the  subject,  to  allude  to  Dieffeuhach's  method  for 
closing  openings  into  the  urethra  ""mfoiately  be- 
hind theglans  in  the  situation  of  ^^^-^^^^^ 
Such  arc  usually  the  result  of  chancrnns  nlceiation.^ 
1 1  is  scarcely  possible  to  describe  the  various  and 
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l  Uher  complicated  proceedings  which  he  advises 
these  cases  without  diagrams.  The  student 
i  ho  requires  further  information  should  therei'ore 
(  nisult  Dieffeubach's  worlc  itself,  Dio  Operative 
Cliiniiyie,  1845,  Vol.  I.  ;  or  Tho  Duhlin  JouriiaU 
Vol.  X.,  1036;  or  it  may  be  found  in  a  worlt  On 
Siridure  and  Perineal  Fisluice  (wliicli  contains  il- 
lustrative drawings  of  the  steps  of  tiie  operation), 
by  the  writer  of  this  article. 

Openings  in  the  Perineum. — As  regards  the  treat- 
ment of  these  openings,  depending  on  loss  of 
substance,  much  must  depend  on  the  necessities  of 
each  individual  case.  Generally  speaking,  such 
openings,  requiring  plastic  operation,  are  rare;  the 
soft  parts  are  naturally  abundant,  the  urethra  is 
deeply  placed,  and  thus  more  active  xigents  than 
the  cautery,  in  some  one  of  its  various  forms,  are 
not  often  necessary.  This  is  to  be  applied  at  first 
to  the  bottom  of  the  sinus,  close  to  the  urethra 
itself.  Little  by  little,  adhesion,  contraction,  and, 
finally,  closing  in  of  such  passage  may  be  accom- 
plished in  this  manner.  Perhaps  the  most  efficient 
means  of  applying  it  is  the  galvanic  apparatus  of  Mr. 
John  Marshall,  of  University  College  Hospital. 
Its  advantage  consists  in  the  power  which  the  ap- 
paratus possesses  to  maintain  in  the  cauterizing 
wire  an  exceedingly  high  temperature,  nearly  that 
of  white  heat,  during  all  the  time  required  for  the 
process  of  application;  and  in  the  illuminating 
power  of  the  current.  In  passing  the  heated  wire 
to  the  bottom  of  a  deep  sinus,  a  clear  view  of  the 
parts  around  is  easily  obtained,  the  utility  of  which 
may  be  readily  understood. 

Where  the  loss  of  sub-^itance  has  been  so  con- 
siderable as  to  render  attempts  by  the  cautery 
hopeless,  a  flap  is  to  be  transplanted  from  the 
neighbouring  parts,  the  edge  of  the  opening  pared, 
and  good  approximation,  without  making  any 
strain  on  the  Hap,  ensured  by  fine  harelip  pins,  or 
by  the  silver  suture.  The  urine  is  to  be  withdrawn 
as  usual  by  catheter.] 

Henry  Thompson, 

[A.  Cooper,  Surgical  Essays,  Lond.  1819,  part  2. 
//.  Earle,  Pract.  (Jljserv.  on  Surgery,  Lond.  1823. 
Dieffenhach,  Oppenheim's  Journal,  Hamburir  (trans- 
luted  ill  Dublin  Journal,  vol.  x.  1836) :  Die  Operative 
Cliirurgie,  Leipzig,  1843,  vol.  i.  P.  F.  Blandin, 
Autoplastic,  I'aris,  1836.  A.  J.  Jobert  (de  Lamballe), 
Traits  de  Chir.  Plast.,  Paris,  1849,  vol.  ii.  ./.  Roux, 
Qnaiante  ann^es  de  Prat.  Chir.  Paris,  1854,  vol.  i. 
Tram.  Med.-Chir.,  Lond.  1845,  Gazette  Mid.  de 
J'aris,  1834,  p.  34?.  Gazette  des  Hdpitmu;  1852, 
August,  1834,  March.  Si':galas,  Lettre  a  Dieffenbach, 
Paris,  1840.  U.  Thompson,  Stricture  of  Perineal 
Fistula,  Lond.  1869.] 

URINARY  CALCULI.--A  true  explana- 
tion of  tlie  imture  of  urinary  calculi  must  have  been 
quite  impossible  until  chemistry  had  made  con- 
siderable progress,  and  the  methods  of  analyNis 
advanced  far  towards  perfection  ;  and,  as  will  ap- 
pear in  the  course  of  this  article,  all  the  valuable 
knowledge  which  now  exists  upon  this  interesting 
subject  is  in  reality  the  fruit  of  modern  investiga- 
tions. It  is  to  be  regretted,  however,  that  our  in- 
formation on  many  points  is  far  from  being  settled 
or  complete,  as  any  impartial  and  judicious 
reader  may  soon  convince  himself  by  a  reference 
to  the  abhi  and  scientific  views,  entertained  by  Dr. 
IVout,  of  various  questions,  relative  to  tlie  form, 
ation  of  gravel  and  calculi,  and  the  treatment  of 
such  cases  in  all  their  varieties.  (See  An  luqniry 
into  the  Nature  and  Treatment  of  Q ravel  and 
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Calculus,  and  other  Diseases  connected  with  a 
dcranyed  Operation  of  the  Urinary  Oryans,  8vo. 
Lond.  1821.) 

Mechanical  deposits  from  the  urine  are  di- 
vided by  Dr.  Prout  into  three  classes: — 1.  Pul- 
verulent or  amorphous  sediments.  2.  Crystal- 
lized sediments,  usually  denominated  gravel.  3. 
Solid  concretions,  or  calculi,  formed  by  the  aggre- 
gation of  these  sediments. 

Pulverulent  or  Amorphous  Sediments,  are  de- 
scribed by  Dr.  Prout  as  almost  always  e-xisting 
in  a  state  of  solution  in  the  urine  before  it  is 
discharged,  and  even  afterwards  until  it  begins 
to  cool,  when  they  are  deposited  in  the  state  of  a 
fine  powder,  the  particles  of  which  do  not  appear 
to  be  crystallized.  Their  colour  is  for  the  most 
part  brown  or  yellow  ;  and,  generally  speaking, 
they  consist  of  two  species  of  neutral  saline 
compounds  ;  viz.  the  lithates  of  ammonia,  soda, 
and  lime,  tinged  more  or  less  with  the  colouring 
principle  of  the  urine,  and  with  the  purpurates 
of  the  same  bases,  and  constituting  what  are 
usually  denominated  pi7ih  and  lateriiious  sedi- 
ments ;  and,  secondly,  the  earthy  phosphates, 
namely,  the  phosphate  of  lime,  and  the  triple 
phosphate  of  magnesia  and  ammonia,  constituting 
for  the  most  part  sediments  nearly  white.  The 
two  species  of  sediments  are  frequently  mixed 
together,  though  the  lithates  generally  prevail. 

Crystallized  Sediments,  or  Gravel,  are  com- 
monly voided  in  the  form  of  minute  angular  grains, 
or  crystals,  composed,  1.  Of  lithic  acid,  nearly 
pure  ;  2.  Of  triple  phosphate  of  magnesia  and 
ammonia ;  and,  3.  Of  oxalate  of  lime.  The 
crystals  of  lithic  acid,  which  are  by  far  the  most 
frequent,  are  always  more  or  less  of  a  red  colour. 
Those  composed  of  the  triple  phosphate  of  mag- 
nesia and  ammonia  are  nearly  white ;  wliile 
others,  composed  of  the  oxalate  of  lime,  which 
are  extremely  rare,  are  of  a  dark,  blackish  green 
colour.  (Prout,  Op.  cit.  p.  79,  &c.)  [Calculous 
concretions  of  oxalate  of  lime  may  be  dark  in 
colour,  but  the  crystals,  which  are  now  well 
known,  are  transparent  and  colourless,  and  of 
very  common  occurrence.] 

Solid  Concretions,  or  Urinary  Calculi,  arising 
from  the  precipitation  and  consolidation  of  the 
urinary  sediments,  may  be  formed  in  anj'  of 
the  cavities  to  which  the  urine  has  access  ;  and 
hence  they  are  met  wit^h  in  the  kidneys,  ureters, 
bladder,  and  urethra.  Most  of  them  are  believed 
to  be  originally  produced  in  the  kidneys,  from 
which  they  afterwards  descend  with  the  urine.  To 
this  statement,  however,  the  cases  in  which  calculi 
are  formed  upon  foreign  bodies  introduced  into 
the  bladder  through  the  urethra,  an  accidental 
wonnd,  or  some  ulcerated  communication  between 
the  intestines  and  the  bladder,  are  manifest  excep- 
tions. In  the  centre  of  urinary  calculi,  bullets, 
splinters  of  bone,  pieces  of  bougies,  and  wood, 
pins,  needles,  nuts,  &c.,  are  frequently  observed  ; 
and  it  would  appenr  that  a  very  minute  sub- 
stance is  capable  of  becoming  a  nucleus  ;  a  mere 
clot  of  blood,  or  a  little  bit  of  chafl",  if  not  soon 
voided,  being  sufficient  to  lead  to  the  formation 
of  a  stone  in  the  bladder.  A  needle  that  had  been 
swallowed,  insimiated  itself  into  the  bladder,  and 
became  the  nucleus  of  a  calculus.  (See  Dublin 
■Jouni.  of  Med.  Science,  No.  1.)  Many  instances 
'  are  recorded  of  calculi  containing  hairs,  which 
I  doubtless  were  the  original  nuclei  of  them.  Such 
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concretions  are  termed  by  Frencli  pathologists 
calculs  pilifires,  a  subject  adverted  to  by  M. 
Jules  Cloquet.  (^Pathol.  Chir.  p.  101.)  Litliic 
acid  is  itself  very  commonly  the  nucleus,  even 
where  the  whole  calculus  is  not  of  the  same 
material. 

That  many  urinary  calculi  are  originally  pro- 
duced in  the  liidney  is  certain  ;  first,  from  the 
severe  pain  which  the  passage  of  such  foreign 
bodies  down  the  ureter   always  excites  ;  and, 
secondljf,  from  their  being  often  discovered  in 
the  infundibula  and  pelvis  of  that  viscus  after 
death.    This  last  fact  is  well  illustrated  in  the 
first    plate  of  Dr.  Marcet's   interesting  Essay 
on  iJie   Chemical   History  and  Medical  Treat- 
ment of  Calculous  Disorders,  8vo.  1817.  The 
engraving  is  taken  from  a  preparation  in  the  Mu- 
seum of  Guy's  Hospital.     In  this  instance,  there 
were  several  calculi  closely  pressed  against  each 
other  ;  but  in  another  example,  drawn  from  a 
specimen  in  Mr.  Abernethy's  museum,  the  renal 
concretion  was  composed  of  a  single  mass,  which 
represented  a  complete  cast  of  the  pelvis,  and  part 
of  the  infundibula  of  the  kidney.    In  this  form  of 
the  disease,  the  kidney  loses  at  last  all  vestiges  of 
its  natural  structure,  and  is  converted  into  a  kind 
of  cyst,  filled  with  the   extraneous  substance. 
Wlien  so  complete  an  alteration  of  the  structure 
takes  place,  the  secretion  of  urine  must  of  course 
be  entirely  carried  on  by  the  other  kidney.  How- 
ever, iu  some  instances,  the  inconvenience  thus 
produced  is  so  slight  that  it  almost  escapi'S  notice  ; 
and  sometimes  even  both  kidneys  are  diseased  in 
a  very  great  degree,  and  yet  life  is  preserved  for 
a  considerable  time.    {Op.  cit.  pp.  3,  4.) 

Calculi  are  sometimes  found  in  the  ureters, 
especially  at  the  upper  part;  but  it  is  not  sup- 
posed that  they  are  originally  formed  there  ;  an 
event  not  likely  to  happen,  tniless  there  were 
some  cause  retarding  the  descent  of  the  urine 
through  those  tubes.  The  common  belief  is, 
that  all  calculi  found  in  the  ureter  are  first 
produced  in  the  infundibula  and  pelvis  of  the 
kidney,  from  which  they  afterwards  descend  with 
the  urine. 

The  generality  of  calculi,  however,  which  leave 
the  kidney  are  of  small  size,  and,  consequently, 
after  a  time,  and  exciting  some  pain  and  inconve- 
nience, they  usually  pass  into  the  cavity  of  the 
bhidder.  Indeed,  as  Dr.  Marcot  remarks,  the 
bladder  is  the  most  frequent  seat  of  calculi:  not 
only  because  all  urinary  concretions,  or  their 
nuclei,  formed  in  the  kidneys,  tend  to  fall  into 
that  organ;  but,  also,  because  a  stone  may  be, 
and  probaljly  often  is,  originally  formed  in  the 
bladder  itself. 

Renal  concretions  vary  considerably  in  their 
number,  m.e,  and  shape.  In  some  cases,  a  single 
suuiU  calculus  has  been  found  occupying  one  of 
the  foregoing  situations;  while,  in  other  instances, 
an  innumerable  collection  of  calculous  substances 
are  observed  filling  the  whole  of  the  cavity  ot  the 
pelvis  and  infundibula  of  the  kidney,  distending 
its  parietes,  and  even  obstructing  the  passage  of 
the  urine  out  of  tliis  viscus,  which  is  converted 
into  a  sort  of  membranous  cyst.  Lastly,  a  single 
stone  in  the  kidney  may  acquire  a  very  large  size 
there;  or  a  great  number  of  small  calculi,  in  the 
Barnc  situation,  may  become  cemented  together,  so 
as  to  form  one  mass  of  enormous  dimensions,  and 
the  shape  of  which  invariably  corresponds  to  the 
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space  in  which  it  is,  as  it  were,  moulded.  Hence 
renal  calculi  often  present  a  variety  of  odd,  irre- 
gular figures,  resembling  those  commonly  observed 
in  specimens  of  coral. 

Great  disorder  of  the  stomach,  frequent  vomit- 
ing, and  great  irritability  of  the  bladder  arc  coni' 
mon  effects  of  a  calculus  in  the  kidney.  Sir  A 
Cooper  met  with  a  case,  in  which  the  chief  pain 
was  at  the  anterior  superior  spinous  process  of  the 
ilium. 

It  has  been  already  remarked,  that  urinary  con^ 
cretions  of  large  size  very  often  exist  in  the  kidney, 
without  their  presence  being  indicated  bj'  any  ex- 
ternal circumstances,  or  attended  with  any  symp- 
toms sufficiently  unequivocal  to  constitute  a 
ground  for  suspecting  the  importance  of  their 
cause.  On  the  other  hand,  it  is  very  usual  for 
renal  calculi,  of  middling  dimensions,  to  excite  se- 
rious and  alarming  complaints.  The  reason  of 
this  difference  becomes  obvious,  when  it  is  recol- 
lected that  smallish  concretions  are  readily  carried 
with  the  urine  into  the  ureter,  and  become  fixed  in 
the  narrow  portion  of  the  tube.  But  very  large 
calculi  can  be  contained  only  in  the  upper  part  of 
this  canal,  where  its  parietes  are  more  yielding, 
and  the  s-pace  in  them  more  capacious. 

Calculi  of  middling  size,  in  their  passage  through 
the  ureter,  cause,  at  first,  a  feeling  of  heaviness,  Ot 
an  indeterminate  sense  of  uneasiness,  and  an  ob- 
tuse pain  in  the  region  of  the  corresponding.kidney. 
These  complaints  occur  at  intervals  of  greater  or 
less  duration.     At  length,  the  pain  grows  more 


urgent  and  annoying,  attended  with  flatulence, 
heart-burn,  frequent  vomiting,  painful  retraction 
of  the  testicle,  and  sometimes  acute  fever.  Ki 
Sir  A.  Cooper  has  remarked,  it  is  at  the  period 
when  the  calculus  is  passing  over  the  lumbar 
plexus,  that  a  great  deal  of  pain  is  felt  in  the  groin 
and  in  the  course  of  the  anterior  crural  nerve,  just 
as  the  spasmodic  contraction  of  the  cremaster 
arises  at  the  time  when  the  calculus  is  descending 
over  the  spermatic  plexus.  The  patient  makes 
water  frequently,  and  in  small  quantities  at  a  time 
and  the  urine  is  high-coloured  and  bloody.  The 
patient  cannot  sit  upright,  his  body  being  bent  for 
wards  towards  the  affected  side.  These  symptom 
may  have  more  or  less  duration,  and  then  suddenly 
cease.  They  may  also  subside,  and  recur  several 
times,  at  intervals  of  some  days.  In  the  lattei 
case,  the  pain  is  felt  at  each  attack  to  be  situated 
lower  in  the  track  of  the  ureter.  Lastly,  when  th 
svmptoms  have  entirely  disappeared,  the  urine  « 
more  abundant,  not  so  high-coloured,  and  easllj 
discharged,  the  stream  sometimes  bringing  out  witt 
it  the  urinary  concretion,  after  its  entrance  into  tw 
bladder. 

Supjmration  of  the  kidney,  and  an  abscess  ir 
the  lumbar  region,  in  consequence  of  renal  calculi 
are  not  verv  common  events.    However,  these  ar* 
the  only  cases  of  the  kind  in  which  the  mterpo 
sition  of  surgery  can  be  useful.    By  adverting  « 
previous  circumstances,  and  the  irregularity  ot  tn 
pain  about  the  kidney,  the  practitioner  may  suspec 
the  nature  of  a  phlegmonous  tumor  in  the  sitiia 
tion  of  this  viscus.    Whatever  may  he  his  con 
jecturcs,  however,  he  must  carefully  abstain  Iron 
the  use  of  his  lancet,  until  purulent 
plainly  under  the  integuments.    Ho  ma) 
safolv  make  an  opening,  from  ^vhich  urine  mid  l'<'^ 

willbe  discharged,  and  '''■""'P'Vu., ml  extracted 
themselves  may  sometimes  be  Iclt  -"iu 
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If  they  cannot  be  readily  touched  with  a  piobe, 
let  not  the  surgeon  rashly  conceive,  that  he  is 
jiistitied  in  endeavouring  to  discover  them  with  his 
knife.  Tlieir  situation  maybe  such  as  to  baffle  all 
his  endeavours,  and  the  operation  itself  might  cause 
a  most  dangerous  hajuiorrhage,  and  other  fatal 
mischief.  Tile  opening  of  an  abscess  of  the  kidney 
may  remain  a  long  while  fistulous,  and,  indeed,  war- 
rant the  conclusion  that  the  healing  is  prevented 
by  the  presence  of  some  extraneous  substances; 
but  a  prudent  practitioner  will  never  think  of 
performing  any  operation  for  their  extraction,  un- 
less they  can  be  distinctly  felt,  and  nature  has 
brought  them  tolerably  near  to  the  surface.  (See 
Nephrotomy.)  Sir  A.  Cooper,  in  his  lectures, 
mentions  a  singular  case,  in  which  Mr.  Cline  was 
able  plainly  to  feel,  in  a  very  thin  patient,  a  cal- 
cuhis  situated  in  the  kidney.  He  adverts  also  to 
another  example,  in  which  a  great  deal  of  puru- 
lent matter  had  been  voided  from  the  bowels  be- 
fore death,  and,  on  opening  the  bod}',  a  calculus 
was  found  lodged  in  the  ureter,  between  which 
tube  and  the  colon  an  open  communication  ex- 
isted, through  which  the  abscess  of  the  kidney  had 
discharged  itself  into  the  intestines.  In  one  parti- 
cular ca^e,  related  by  the.  same  experienced  sur- 
geon, a  calculus,  fi.'ced  in  the  ureter,  gave  rise  to 
a  renal  abscess,  which  burst  into  the  cavity  of  the 
abdomen,  and  the  patient's  death  quickly  followed. 

Urinary  calculi,  which  form  upon  foreign  bodies 
accidentally  introduced  into  the  bladder,  and  act- 
ing as  nuclei,  are  always  single,  unless  the  num- 
ber of  foreign  bodies  themselves  happen  to  be 
greater  It  is  curious  also  to  find,  from  the  ob- 
servations of  Mr.  Murray  Forbes  {On  Gravel  and 
Gold,  p.  74,  8vo.  Lend.  1793)  and  Dr.  Marcet, 
that,  in  such  instances,  the  deposition  most  fre- 
quently, if  not  always,  consists  of  the  earthy  phos- 
phates, and  especially  of  the  fusible  calculus. 
Thus,  in  the  collection  of  Mr.  R.  Smith,  of  Bristol, 
there  is  a  pin,  a  piece  of  bougie,  and  four  pieces  of 
stick,  coated  with  fusible  matter.  (See  Med.  Chir. 
Trans,  vol.  xi.  p.  1 1.)  But  when  calculi  originate 
from  a  particular  diathesis,  there  may  be  many  of 
them  lodged  in  the  bladder  at  the  same  time.  Se- 
veral distinct  nuclei  may  descend  successively 
from  the  kidneys,  and  each  may  increase  in  a  se- 
parate manner.  Sometimes,  however,  calculi  in 
the  bladder,  which  are  at  first  distinct  and  uncon- 
nected, become  afterwards  cemented  together,  so 
as  to  make  only  one  mass. 

The  magnitude  of  calculi  in  the  bladder  is  ge- 
nerally in  an  inverse  ratio  to  their  number.  Some 
hundreds  have  been  found  in  one  bladder;  but 
they  were  not  larger  than  a  pea.  One  very  remark- 
able instance  has  lately  been  recorded,  in  which 
3.08  calculi,  from  the  size  of  a  pea  to  that  of  an 
olive,  were  found  in  the  bladder  after  death.  By 
analysis,  they  were  found  to  consist  of  phosphate 
of  lime,  phosphate  of  magnesia,  and  uric  acid. 
{Miuj.  dcr  Auslandischen  Literalur,  TIamb.  Jan. 
Ftb.  1822;  and  Joiirn.  of  Foreiyn  Med.  No.  15.) 
It  is  observed  by  Sir  Astlty  Cooper,  that  when  a 
great  number  of  calculi  are  lound  in  the  bladder, 
the  circumstance  is  generally  attended  with  an  en- 
largement of  the  prostate  gland,  directly  behind 
which  a  sacculus  is  formed.  In  cases  of  diseased 
prostate  gland,  the  bladder  can  seldom  be  com- 
pletely emptied;  and  this  partial  stagnation  of 
'he  urine  in  the  sac,  here  alluded  to,  is  supposed 
to  facilitate  the  production  of  calculi.    From  their 
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number  and  collision  against  each  other,  their  sur- 
faces are  generally  smooth,  and  their  shape  is 
commonly  roundish.  (See  Med.  Chir.  Trcms. 
vol.  xi.  p.  359;  find  art.  Phostate  Gland.) 
Other  calculi  have  been  met  with  of  so  large  a 
size,  that  they  were  more  than  six  inches  in  dia- 
n;eter.  In  Fonrcroy's  museum,  and  in  that  of  the 
Ecole  de  Me'decine,  at  Paris,  may  be  seen  some 
calculi,  which  filled  the  whole  cavity  of  the  blad- 
der; and,  in  the  Phil.  Trans,  for  1009,  the  late 
Sir  James  Earle  described  an  enormous  stone 
which  he  extracted,  after  death,  from  the  bladder 
of  the  late  Sir  David  Ogilvie,  who  had  been  un- 
successfully cut  for  it.  This  calculus,  which  was 
of  the  fusible  kind,  weighed  forty-four  ounces,  and 
was  of  an  oval  shape,  its  long  axis  measuring  six- 
teen inches,  and  the  shorter  fourteen.  The  average 
size  of  vesical  calculi  may  be  compared  with  that 
of  a  chestnut,  walnut,  or  a  small  hen's  egg.  Tlieir 
size  depends  very  much  upon  their  composition, 
the  largest  being  of  the  fusible  phosphalic  kind. 
Their  weight  differs  from  a  few  grains  to  upwards 
of  fifty  ounces;  but,  on  an  average,  it  is  from  two 
to  six  ounces.  Their  weight  is  not  always  pro- 
portioned to  their  size;  for  substances  of  different 
qualities  enter  into  their  composition,  and  diversify 
their  heaviness. 

The  urinary  salts,  in  calculous  patients,  are  not 
continually  precipitated  in  the  same  quantities:  in 
some  cases,  indeed,  the  process  appears  to  be  even 
suspended  for  a  considerable  time.  Hence,  a  stone 
of  middling  size,  already  formed,  may  increase  but 
very  slowly;  and  it  has  actually  happened  that  a 
calculus,  which  could  be  plainly  felt  with  a  sound, 
has  remained  more  than  ten  years  in  the  bladder, 
and  yet,  after  all  this  time,  been  only  of  a  mode- 
rate size. 

According  to  Dr.  Marcet,  the  form  of  urinary 
calculi  is  mostly  spheroidal,  sometimes  eag-shaped, 
but  often  flattened  on  two  sides,  like  an  almond. 
(P.  50.)  Sometimes  the  calculous  matter,  which 
descends  from  the  kidneys,  is  in  the  form  of 
minute  spherical  grains,  which  have  a  singular  ten- 
dency to  unite  either  to  each  other,  or  to  calculi 
already  lodged  in  the  bladder. 

When  there  are  several  loose  calculi  in  the 
bladder  together,  they  seldom  lie  long  in  contact 
with  each  other  while  their  size  is  diminutive,  but 
are  incessantly  changing  their  situation,  as  the  pa- 
tient moves  about,  or  alters  the  position  of  his  bodv. 
Hence  their  increase  is  at  first  regular  and  uni- 
form; but  when  they  have  attained  a  more  consi- 
derable size,  or  by  their  numbers  compose  a  large 
mass,  their  relative  situation  is  more  permanent 
and  many  of  their  surfaces  being  in  this  maimer 
usually  covered,  no  longer  receive  any  additional 
depositions.  Every  other  part  of  these  calculi, 
however,  goes  on  increasing.  It  is  thus  that 
stones,  with  surfaces  corresponding  to  those  of 
other  stones,  are  produced,  and  which  are  aptlv 
denominated  by  the  French  writers  pierres  d 
faceUos. 

Dr.  Marcet  has  likewise  taken  notice  of  the 
angular  shape  of  certain  calculi,  and  remarked  the 
rare  occurrence  of  tlieir  being  sometimes  almost 
cubic.  His  work  contains  the  engraving  of  ii 
species  of  calculus,  vvliich  somewhat  resembles  a 
pear,  with  a  circular  protuberance  at  its  broader 
end,  apparently  moulded  in  the  neck  of  the 
bladder. 

The  same  intelligent  writer  has  also  particularly 
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consiJcred  tlie  variety  in  tlin  colmirs  and  suifact's 
of  c;ilculi,  which  often  alTonl  indications  of  tlieii' 
chemical  nature.  Wlien  ihey  liave  a  brownisli 
or  fawn-colour,  somewhat  like  mahogany  wood, 
with  a  smooth,  though  sometimes  finely  tubercu- 
lated,  surface,  they  almost  always  consist  of  lilhic 
acid.  When  cut  open,  they  appear  to  be  formed  of 
concentric  layers,  sometimes  homogeneous,  some- 
times alternating  with  otlier  substances.  The  co- 
lour, however,  cannot  be  considered  as  a  certain 
criterion,  since  other  kinds  of  calculi  may  often  be 
coloured  in  the  bladder  in  a  similar  manner,  by 
bloody  mucus,  or  other  vitiated  secretions. 

"When  calculi  are  white,  or  greyish-white, 
they  always  consist  of  earthy  phosphates:  this  is 
particularly  the  case  with  the  species  called  fusible. 
And  when  they  are  dark  brown,  or  almost  black, 
hard  in  their  texture,  and  covered  with  tubercles 
or  protuberances,  they  are  generally  of  the  species 
which  has  been  distinguished  by  the  name  of  mul- 
hcrry,  and  consist  of  oxalate  of  lime. 

"Calculi  have  sometimes  an  uneven,  crystalline 
surface,  studded  with  shining  transparent  particles. 
This  appearance  always  denotes  the  presence  of 
the  ammoniaco-magnesian  phosphate."  {Marcei, 

¥•  52.)  .  , 

A  large  calculus,  especially  when  it  has  a 
rough  irregular  surface,  produces  a  great  deal  of 
irritation  of  the  bladder,  which  contracts  more 
closely  round  it.  The  contact,  however,  is  re- 
marked to  be  particularly  exact  at  the  transverse 
line  which  extends  between  the  terminations  of 
the  two  ureters  in  the  bladder;  a  part  of  this 
organ  which  generally  becomes  more  thickened 
than  the  rest.  Sometimes,  indeed,  the  cavity  of 
the  bladder  is  nearly  effaced,  and  the  urine  can  be 
retained  only  a  very  short  time;  or,  if  it  be  not 
evacuated,  it  spreads  uniformly  round  the  calculus, 
especially  above  and  below  the  above-described 
transverse  projection,  which  is  less  yielding  than 
other  parts  of  this  organ.  Hence  the  surface  of 
the  stone,  towards  the  orifices  of  the  ureters,  does 
not  enlarge  so  fast  as  the  other  sides  of  it;  and  a 
circular  groove  is  produced,  giving  the  foreign 
body  the  shape  of  a  calabash.  Such  calculi  are 
generally  very  large,  and  sometimes  even  of  enor- 
mous size,  in  the  latter  circumstance,  the  foreign 
body  fills  the  cavity  of  the  bladder  so  completely, 
that  there  is  no  space  left  for  the  lodgment  of  the 
urine  there,  which  fluid  then  generally  passes  along 
a  sort  of  groove,  situated  in  a  line  reaching  from 
the  lower  termination  of  the  ureter  to  the  neck  of 
the  bladder.  This  state  is,  of  course,  accompanied 
with  a  complete  incontinence. 

Urinary  calculi  are  not  always  loose  and  move- 
able in  the  cavity  of  the  bladder,  being  sometimes 
fixed  in  various  ways  to  certain  points  of  the  cir- 
cumference of  this  organ;  a  subject  which  has 
been  noticed  in  the  article  Lithotomy. 

When  the  bladder  protrudes  from  the  abdomen, 
so  as  to  form  a  hernia,  a  stone  is  occasionally  situ- 
ated in  the  displaced  portion  of  it.  This  circum- 
stance has  the  same  effect  as  a  sacculated  bladder; 
for  the  foreign  body  is  thereby  fixed,  and  it  can- 
not be  propelled  towards  the  neck  of  the  bladder 
at  the  period  where  the  urine  is  discharged.  Also, 
in  cases  of  prolapsus  uteri,  when  the  bladder  is 
drawn  downwards,  a  stone  has  sometimes  beer) 
found  lodged  at  the  lowest  part  of  it.  The  possi- 
bility of  the  complication  of  a  calculus,  with  sucii 
displacements  of  the  bladder,  ought  to  be  well 
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remembered,  since,  if  the  nature  of  the  case  be  de- 
tected, its  treatment  becomes  materially  siniplified. 

Various  local  causes,  as  blows  on  the  loing, 
which  injure  the  structure,  or  derange  the  function 
of  the  kidney,  are  enumerated  by  Mr.  Crosse  as 
often  giving  rise  to  calculous  deposits;  and  so 
may  inflammation  of  the  pelvis  of  the  kidney,  or 
increased  mucous  secretion  from  the  urinary  pas- 
sages. Strictures  of  the  urethra,  and  enlargements 
of  the  prostate  gland,  by  detaining  the  urine  in  the 
bladder  (see  Prostate  Gl.4.nd,  and  Urethra, 
Strictures  op),  have  a  powerful  tendency  to 
produce  disease  in  that  organ,  and  thus  promote 
the  formation  of  calculi.  (See  J.  G.  Crosse,  On 
the  Formation,  ^c.  of  Urinary  Calculi,  ^c.  4to. 
Loud.  1832.) 

The  symptoms  of  a  stone  in  the  bladder  having 
been  detailed  in  the  article  Lithotomy,  the  enu- 
meration of  them  need  not  here  be  repeated.  They 
are  all  so  equivocal,  and  bear  so  great  a  resemblance 
to  the  effects  of  several  other  disorders,  that  they 
cannot  be  depended  upon,  and  consequently  no 
well-informed  surgeon  will  venture  to  pronounce 
positively  that  there  is  a  calculus  in  the  bladder, 
unless  he  can  distinctly  feel  it  with  a  sound.  (See 
Lithotomy  and  Soonding.) 

If  a  foreign  body  be  introduced  into  a  cavity 
to  which  the  urine  has  access,  whatever  may  be  the 
nature  of  the  immersed  substance,  it  always  be-  j 
comes  alter  a  time  incrusted  with  calculous  matter,  j 
though  it  undergoes  no  chemical  change  in  its  1 
composition.   In  such  cases,  it  is  found  (see  Forbes,-* 
On  Gravel  and  Gout,  8vo.  Lond.  1793  ;  and'^ 
Marcet,  On  the  Chemical  Hist.  4-c.  of  Calcuhtts 
Disorders,  8vo.  Lond.  1817)  that  the  concretion 
mostly,  if  not  always,  consists  of  the  earthy  phos- 
phates.    Here  the  operation  of  any  particular 
diathesis  is  beyond  all   suspicion,  because  the 
foreign    body  which  forms  the  nucleus  wotild 
lead  to  the  production  of  a  calculus  in  all  descrip- 
tions of  patients. 

There  are  some  countries  where  patients  with 
calculi  are  tolerably  numerous  ;  and  other  parts 
of  the  world  where  the  disease  is  rare,  or  never 
met  with  ;  and  yet  the  difference  cannot  always  he  ^ 
accounted  for  by  any  geographical  circumstance 
which  is  constant,  or  any  definable  peculiarity  of 
constitution,  climate,  diet,  or  mode  of  life. 

Urinary  calculi  are  said  to  be  very  uncom- 
mon in  Spain  and  Africa,  though  patients  with  ^ 
gravel  are  numerous  in  Majorca,  which  lies  be-  j 
tween  them.  {MugendK.  Recherc/ics  sur  ks  Causes,  J 
(tc.  de  la  Gravelle,  p.  31,  8vo.  Paris,  1818.)    The  > 
usual  belief  is  that  calculi  are  most  frequent  in  _ 
damp,  cold  countries,  like  England  and  Holland,  . 
but  that  in  sucti  other  parts  of  tiie  world  as  art 
cither  very  hot,  or  cold,  the  disease  is  rare.  Ho«-  • 
ever,  in  every  estimate  of  this  kind,  the  number  • 
of  the  inhabitants  of  the  countries,  or  districts  m  i 
question,  is  always  an  essential  thing  for  considM^  • 
Mtion,  because  the  proportion  of  stone-patient*,  ift  > 
a  given  number  of  individuals,  is  invariably  rather  j 
siuall  ;  and  therefore,  in  referring  to  the  rarity  ot 
such  patients  in  very  cold  countries,  it  is  to  oe 
considered  whether  the  fact  may  not  be,  in  some 
measure,  ascribable  to  the  fewness  of  the  in-  • 
habitants.    The  state  of  medicine  and  surgery,  w 
the  countries  from  which  the  information  is  ti«ns 
milted,  is  likewise  another  thing  for  contemplation^  ^ 
inasmuch  as  patients  are  not  likely  t..  be  "'Po^  ^ 
as  suftering  from  or  dying  of  stone,  w^l'we 
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nature  of  diseases  is  not  scientifically  obsei-veil, 
morbid  aimtuiny  is  uncultivated,  and  tiie  operation 
of  sounding  never  attempted.  However,  as  our 
East  India  native  regiments  are  furnished  with 
excellent  surgeons,  I  consider  it  well  proved  that, 
in  those  regiments,  the  disease  is  uncommon  ;  for, 
otherwise,  the  statement  would  no  doubt  have 
been  contradicted  by  them. 

[Later  experience  has  shown  that  this  idea  is 
erroneous.  According  to  Mr.  Brett,  the  great 
frequency  of  the  disease  in  India  is  now  well  es- 
tablished, as  many  as  100  cases  having  occurred 
to  him  during  his  abode  there.  He  attributes  it 
to  the  errors  in  diet  of  the  natives,  especially  chil- 
dren, who  are  permitted  to  devour  various  kinds  of 
unwholesome  rancid  sweetmeats,  and  particularly 
coarse  uideavened  bread,  at  all  hoiura  of  the  day 
(0/i  Surff.  in  India,  p.  183.)] 

Mr.  li.  Smith,  of  Bristol,  has  published  an  in- 
teresting statistical  inquiry  into  the  frequency  of 
stone  in  the  bladder  in  Great  Britain  and  Ireland, 
though,  strictly,  it  is  a  comparative  estimate  of  the 
number  of  operations  for  stone  in  different  parts  of 
the  kingdom  in  given  spaces  of  time,  and  not  of 
the  number  of  calculous  patients.  (See  Med.  Chir. 
Trans,  vol.  xi.)    So  far  as  I  can  judge  from  the 
facts  stated  in  Mr.  Smith's  paper,  and  from  what 
I  know  about  the  average  number  of  operations 
for  stone  in  London,  not  more  than  180  can  be 
fairly  reckoned  as  the   annual   total   in  Great 
Britain  and  Ireland,  which  is  about  1  for  each 
100,000  of  the  population,  taken  at  18  millions. 
_   Most  frequently  the  tendency  to  these  diseases 
IS  connected  with  some  unknown  causes,  peculiar 
to  certain  districts  or  countries  as,  for  example, 
the  district  of  which  Norwich  may  be  considered' 
the  centre,  in  which  more  calculous  cases  occur 
than  m  the  whole  of  Ireland  or  Scotland.  In 
such  instances,  the  water,  diet,  temperature, 
of  the  district,  has  been  each  accused,  in  its  turn, 
of  bemg  the  exciting  cause ;  but  (says  Dr.Prout;  the' 
circumstance,  I  believe,  still  remains  unexplained. 

With  regard  to  the  chemical  nature  of  urinary 
calculi,  there  was  nothing  known  until  1776,  when 
Scheele  published,  on  the  subject,  in  the  Stockholm 
Inmsadions.  He  there  stated,  that  all  the  urinary 
calculi,  which  he  had  examined,  consisted  of  a  pe- 
culiar concrete  substance,  now  well  known  by  the 
name  of  lithic,  or  uric  acid,  which  he  also  showed 
was  soluble  in  alkaline  lixivia.  Scheele  further 
discovered,  that  the  lithic  matter  was,  in  some  de- 
gree, capable  of  being  dissolved  in  cold  water; 
that  this  solution  possessed  acid  properties,  and  in 
particular  th.it  of  reddening  litmus  ;  that  it  was 
acted  upon  in  a  peculiar  manner  when  boiled  in 
nitric  acid  ;  and  lastly,  that  human  urine  always 
contained  this  substance  in  greater  or  less  quan- 
tity, and  often  let  it  separate  in  the  form  of  a  brick- 
coloured  sediment,  by  the  mere  effect  of  cooling. 

Tiie  discovery  made  by  Scheele  was  confirmed 
by  Bergmann  and  Morveau,  and  the  investigation 
of  the  subject  was  afterwards  prosecuted  by  others 
with  redoubled  ardour.  At  length  it  wan  fully 
ascertained  that  there  existed  others  besides  those 
composed  of  uric  acid  ;  and  our  knowledge  of  them 
was  much  extended  by  the  researches  of  Pearson, 
VVollaston,  Fourcroy,  and  Vauqiielin.  Several 
important  facts  were  also  established  by  the 
talents  and  industry  of  some  other  distinguished 
^en  ;  viii.  Dr.  Henry,  of  Manchester  ;  I'rofessor 
arande,  of  the  Royal  Institution  of  London  ;  Dr. 
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Marcet,  late  of  Guy's  Hospital  ;  and  Dr.  Front, 
of  London.    The  facts  and  considerations  of  the' 
latter  writer  showed,  however,  that  the  common 
opinion  ot  pure  lithic  acid  being  contained  in  the 
urine  is  not  e.xactly  correct  ;  but  that  this  acid 
"in  healthy  urine  exists  in  a  state  of  combinatiim 
with  ammonia,  and  that,  in  reality,  this  fluid  con- 
tains no  uncombined  acid  at  all."  (0«  the  Nature 
(5'c.  of  Gravel  and  Calculus,  c.  1 3.)  ' 
The  credit  which  is  due  to  Dr.  WoUaston  for 
his  valuable  and  original  discoveries  respecting 
urinary  calculi  is  very  considerable;  a  truth  which 
I  have  particular  pleasure  in  recording  here,  since 
his  merits  have  not  been  fairly  appreciated  by  the 
iM-ench  chemists.    Indeed,  as  Dr.  Marcet  observes, 
It  IS  the  more  desirable  that  his  claims  should  be 
placed  in  the  clearest  point  of  view,  as  the  late 
celebrated  M.  Fourcroy,  both  in  his  Sysleme  des 
Lujinonsanccs  C/iimiqiies,  and  in  his  various  pa- 
pers on  this  particular  suliject,  has  in  a  most  un- 
accountable manner  overlooked  Dr.  Wollaston's 
I  ibours,  and  in  describing  results  exactly  similar 
to  those  previously  obtained  and  published  by  the 
h-nglish  chemist,  has  claimed  them  as  his  own  dis- 
coveries.   Yet  Dr.  M^ollaston's  paper  was  printed 
in  our  Philosophical  Transactions  two  years  be- 
fore Fourcroy  published  his  Memoir  in  the  An- 
nales  de  Chimie,  and  three  years  before  he  gave 
to  the  world  his  Sijsthne  des  Connoissances  Chi. 
miques  ;  and  he  discussed  in  these  works  a  paper 
of  Dr.  Pearson  on  the  lithic  acid,  published  in 
i-no!""';        '^'^  Philosophical  Transactions  (for 
Ui)d)  subsequent  to  that  which  contained  the  ac- 
count of  Dr.  Wollaston's  discoveries  !    (See  Mar- 
cet s  Essay  on  Calculous  Disorders,  p.  GO  ■  also 

1809  7^  ^'  °^ 

It  would  appear  then,  that  Scheele  first  di--- 
covered  the  nature  of  those  urinary  calculi  which 
consist  of  hthic  acid  ;  but  that  Dr.  Wollaston  first 
ascertained  the  nature  of  several  other  kinds,  some 
ot  which  have  also  been  described  at  a  later  period 
by  1<  ourcroy  and  Vauquelin.  On  the  whole  there 
are  hve  species  of  concretions,  whose  chemical 
properties  were  first  pointed  out  by  Dr.  Wollaston 
and  no  less  than  four  belong  to  the  urinary  organs' 
Ihese  are,  1st.  Gouty  (lithic  or  uric  acid)  concre- 
tions. 2ndly.  The  fusible  calculus.  3rdly.  The 
mulberry  calculus.  4thly.  The  calculus  of  the 
prostate  gland.  Sthly.  The  cystic  oxide,  dis- 
covered  in  1810.  . 


_^^[Urinary  Calculi  may  be  conveniently  divided 


1.  Those  arising  out  of  the  uric  (or  lithic)  a.id 
d    hesis,  which  are  of  three  kinds;  viz.  Chi  uric 
d    the  urate  o    ammonia,  and  the  uric  or 
zanihic  oxide  calculus. 

2  Those  arising  out  of  the  oxalic  diathesis  ;  the 
oxalate  of  lime  or  mulberry  calculus. 

3.  Those  arising  out  of  the  phosphatic  diathesis 
Ihese  are  ol  tliiee  kinds:  viz.  the  triple  phosphatJ 
"t  ammonia  and  mnjrnesia,  the  phosphate  of  lime 
and  the  mixed  or  fusible  calculus.  ' 

4.  The  carbonate  of  lime  calculus. 
C.  The  cystic  oxide  calculus. 
().  Fibrinous  and  other  pseudo  calculous  sub- 
stances dei)osUed  in  the  bladder.] 

Dr.  Prout  investigated,  with  considerable  talent 
the  comparative  prevalency  of  the  different  forms' 
of  urinary  deposits,  mid  the  order  of  their  sue 
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cession,  His  data  are  taken  from  the  exnmi- 
iiatiiins,  made  by  Professor  -Braiide,  of  tlie  calculi 
in  the  Himterian  Collection  ;  by  Dr.  Marcet, 
of  those  at  Norwich  and  Guy's  Hospital  ;  by 
Dr.  Henry,  of  those  at  Manchester  ;  and  by  Mr. 
Smith,  of  others  preserved  at  the  Bristol  Inlirmary. 
The  whole  number  of  calculi  examined  was  823  ; 
of  these,  294  were  classed  under  the  name  of  lithic 
acid,  9B  of  which  were  nearly  pure  ;  151  wern 
mixed  with  a  little  of  the  oxalate  of  lime,  and  45 
witli  a  little  of  the  phosphates  ;  113  consisted  of 
oxalate  of  lime.  Three  were  of  cystic  oxide  ; 
202  were  phosphates,  of  which  sixteen  were  nearly 
pure  ;  84  mixed  with  a  small  proportion  of  lithic 
acid  ;  8  consisted  of  phosphate  of  lime  nearly 
pure  ;  3  of  triple  phosphate  nearly  pure,  and  91 
were  fusible  or  mixed  calculi  ;  186  were  alter- 
nating calculi,  or  those  whose  lamina  varied,  but 
consisted  of  lithic  acid,  oxalate  of  lime,  and  phos- 
phates ;  of  these,  15  consisted  of  lithic  acid  and 
oxalate  of  lime,  the  first  being  in  tlie  greatest  pro- 
portion ;  40  of  the  oxalate  of  lime,  in  the  greatest 
proportion,  and  lithic  acid  in  the  least  ;  51  of  the 
lithic  acid  and  the  phosphates  ;  49  of  the  oxalate 
of  lime  and  the  phosphates  ;  12  of  the  oxalate  of 
lime,  lithic  acid,  and  the  phosphates  ;  1  of  fusible 
and  lithic  ;  2  of  fusible,  and  oxalate  of  lime  ;  and 
16,  the  composition  of  which  was  not  mentioned. 

Of  compound  calculi,  whose  composition  was 
not  specified,  there  were  25.  (See  W.  Front's 
IiKjiiiry  into  the  Nature,  ^c.  of  Gravel  and  Cal- 
cuius,  p.  94.) 

The  proportion  of  lithic  acid  calculi  is  some- 
what more  than  one-third  of  the  whole  number. 
But,  as  this  acid  is  the  common  nucleus  round 
which  other  calculous  matter  is  deposited,  Dr. 
Prout  computes  the  proportion  of  calculi,  ori- 
ginating from  it,  to  be  at  least  two-thirds  of  the 
whole  number.  According  to  the  experiments  of 
the  same  physician,  the  red  crystalline  calculus  is 
composed  of  nearly  pure  lithic  acid  ;  and  the 
earthy,  amorphous  one  consists  of  lithic  acid, 
more  or  less  ammonia,  generally  a  little  of  the 
phosphates,  and  sometimes  a  small  portion  of  the 
oxalate  of  lime.  The  lighter  the  colour,  the  greater 
in  general  the  proportion  of  lithate  of  ammonia 
and  the  phosphates.  (P.  !  7.) 

Ojcalate  of  lime  calculi  form  one-seventh  of  the 
whole  number,  without  any  regularity,  however, 
in  different  museums. 

Ciistio  ojside  calculi  are  so  rare,  that  the  pro- 
portion found  was  only  1  in  274. 

Calculi,  composed  of  the  phosphates,  made  about 
one-fourth  of  the  whole  number. 

Alternating  calculi  amounted  to  between  one- 
fourth  and  one-fifth. 


Urinary  Deposits  and  Calculi  depending 

UPON  THE  UlllC  OK  LiTHIC  AciD  DiATIIESIS. 

Dr.  Prout  believed  that  at  least  two-thirds  of 
the  whole  number  of  calculi  originate  from  lithic 
acid  ;  for,  as  it  forms  by  far  the  most  common 
nucleus,  round  whicli  other  calculous  matter  is 
subsequently  deposited,  if  such  luiclei  had  not 
been  formed  and  detained,  two  persona  at  least 
nut  of  three  who  suffer  from  stone  would  never 
have  been  troubled  with  the  disorder.  {On  Gra- 
vel, Calculus,  &c.  p.  95.) 

Lithic  or  m-ic  acid  is  naturallj'  contained  either 
in  a  free  or  combined  state  in  the  urine  of  man. 


and  all  other  animals  which  consume  a  great 
deal  of  food  abounding  in  azote,  as  flesh  of  every 
kind,  fish,  shell-fish,  eggs,  &c.    Whenever  the 
urine  will  redden  the  tincture  of  turnsol,  Ma- 
gendie  infers,  with  the  generality  of  chemists,  that 
it  contains  lithic  acid,  the  proportion  of  which,  he 
says,  varies  according  to  the  quantity  of  sub- 
stances abounding  in  azote  taken  as  food.  And 
Magendie  further  observes,  that  when  animals  live 
altogether  on  flesh,  their  urine  is  full  of  uric  acid, 
and  oven  may  be  entirely  composed  of  it,  as  is 
proved,  with  respect  to  birds,  bj'  the  experiments 
both  of  Dr.  Wollaston  and  Vauquelin.  Here 
Magendie  cannot  mean  free  uric  acid,  but  this 
acid  in  a  state  of  combination  ;  for,  as  Dr.  Prout 
has  observed,  there  is  no  instance  known  in  which 
lithic  or  uric  acid  is  secreted  in  a  pure  state  :  birds, 
serpents,  &c.  always  secrete  it  in  combination  with 
ammonia  ;  in  the  gouty  chalk-stone  it  is  secreted 
in  combination  with  soda.    {On  the  Nature,  S^c. 
of  Gro.vel  and  Calculus,  p.  13.)    On  the  contrary, 
if  animals  live  on  vegetables,  as  is  the  case  with 
the  herbivorous  class,  Magendie  states  that  there 
is  no  appearance  of  lithic  acid  in  their  urine.  In  a  . 
series  of  experiments,  communicated  by  Magendie 
to  the  Academy  of  Sciences  in  1816,  this  distin- 
guished physiologist  exemplified  that,  if  a  carni- 
vorous animal  be  deprived  of  all  nutriment  con- 
taining azote,  and  be  fed  with  sugar,  gum,  oil,  and 
other  substances  considered  to  be  nutritious,  and 
having  no  azote  in  their  composition,  the  urine,  in 
three  or  four  weeks,  will  contain  no  lithic  acid.  | 
(See  Mem.  sur  les  Propriclcs  7iulritives  des  Sub-  f 
stances  qui  ne  contienncnt  pas  d' Azote.  Paris  1817.) 
A  dog,  allowed  only  sugar  and  distilled  water, 
soon  began  to  grow  lean,  and  died,  apparently 
starved,  on  the  32nd  day  from  the  commencement 
of  his  diet.    The  inference  which  Magendie  draws 
from  his  experiments,  and  from  some  cases  which 
he  has  detailed,  is,  that  the  quantity  of  luic  acid 
in  the  urine,  and,  of  course,  the  tendency  to  gra-  • 
vel  and  calculous  disorders,  depend  very  much 
upon  the  kind  of  food.    However,  he  takes  into 
consideration  the  relative  proportion  of  the  uric 
acid  to  the  urine  itself,  because,  if  this  be  aiso 
abundant,  the  liability  to  calculi  is  counteracted. 
It  would  appear,  also,  from  his  observations,  that' 
the  urine  not  only  becomes  impregnated  with  a- 
great  proportion  of  uric  acid  in  animals,  which  eat 
a  large  quantity  of  flesh,  but  is  also  scanty;  and 
that,  on  the  other  hand,  a  vcgetjible  diet  always 
pronwtes  the  secretion  of  a  large  quantity  of  fluid 
from  the  kidneys,  as  well  as  checks  the  fomatiou 
of  the  acid  in  question. 

However,  Magendie  himself  is  not  so  partial  to- 
his  theory  as  not  to  confess  that  it  is  liable  to  ob* 
jections;  for,  says  he,  individuals  are  met  with 
every  day,  who,  from  their  age,  manner  of  livuig, 
and  habits,  appear  to  be  subjected  to  every  con- 
dition calculated  to  produce  gravel,  and  yet  they 
remain  free  from  it.  Magendie  might  also  havfl 
recollected  that  some  birds  which  live  entirely  oA 
vegetable  matter,  as  scver.-il  singing-birds  kept  in 
cages,  void  a  good  deal  of  the  lithate  of  ammonifc 
Nevertheless,  as  a  general  rule,  it  may  be  said 
that  a  vegetable  diet  tends  to  prevent  the  formation 
of  lithic  acid  calculi,  while  eating  large  quan- 
tities of  nitrogenous  food  has  the  opposite  eltecfc 
JNTagcndic  refers  to  examples  of  gravel  being 
aluavs  produced  in  certain  individuals  after  an) 
niiuiual  exertion,  and  in  other  apparently  lieaitiij 
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subjects  after  any  difficulty  of  digestion,  flatu- 
Jence,  the  eating  of  salad,  nuv  fruit,  &c.  Witli 
regard  to  the  dyspepsia,  frequently  attendant  on 
calculous  disoiders,  and  other  chronic  diseases, 
:Uagendie  sets  down  the  complaints  of  the  stomach 
and  ol  the  urn.ary  organs,  as  probablv  only  Uvo 
ettects  at  the  same  cause,  and  not  mutually  pro- 
ductive of  wich  other.    (See  Rechenhes,  S,'c  sur 
les  Causes,  cj-c  de  la  Gnivdle,  8v...    Paris,  1818  ) 
Un  this  last  point  M.  Magendie  is  probably  in- 
correct. It  uas  formerly  supposed  that  pure  lithic 
acia  ivas  dissolved  in  the  urine;  but  Dr.  Prout 
proved  that  such  acid  is  nearly  insoluble,  and 
that  under  ardmary  circumstances  it  e-tists  only 
in  the  form  of  lithate  of  ammouia.  which  is  a  very 
soluble  salt.    I„  very  cold  weather,  the  urine,  as 
n  cools,  deposits  the  lithate  of  ammonia,  blended 
with  some  other  animal  matter.    It  is  the  lithate 
ot  ammonia,  also,  which  forms  the  principal  part  of 
t  le  soft,  or  uncrystaliised  sediment  deposited  in 
the  vessel  by  the  urine  of  persons  who  labour 
under  dyspepsia,  and  some  other  bodily  ailments, 
•5^0.    1  lie  presence  of  another  acid  in  the  urine 
causes  the  lithic  acid,  even  in  the  bladder,  to  be 
precipitated  in  the  form  of  a  red  sand.  What- 
ever the  kind  Qf  acid  may  be  that  produces  this 
effect,  whether  the  muriatic,  or  phosphoric,  or 
another,  we  find  that  those  who  are  liable  to  the 
ormation  of  acid  in  the  stomach  are  especially 
liable  to  the  deposition  of  red  sand.    If  the  diges- 
tion  be  weak  and  the  food  in  consequence  remains 
in  the  stomach  long  enough  to  become  acescent,  the 
red  sand  is  generated.    If  the  food  be  indigestible, 
or  ,f  It  be  taken  in  too  large  a  q.iantitv,  the  same 
effect  may  be  produced  in  the  most  healthy  person 
Ihe  free  use  of  fermented  liquors,  and  especially 
0    hose  which  contain  acid  already,  such  as  punch 
and  champagne,  or  sugar,  which  may  become  acid 
m  the  stomach,  leads  to  the  same  result.  Persons 
who  lead  a  sedentary  life,  and  who  never  take 

LnT-Ti'  p  P'''^"'^''  per.piration,  are  also 

especiall  v  liable  to  the  formation  of  red  sand.  (Sir 
Ti  ujannn  Brodie  on  Diseases  of  the  Urinary  Or- 
gans,ed.  2,  p.  167.)  " 

Jieiiol'h  Acre  is  a  close  con- 

nexion between  gout  and  the  formation  of  stone  in 

which  n!-l'  superabundant  acid 

usu,.lly  bright  and  transparent,  and  of  a  copper 

Inr  'rt''"'^-'''  '^PP'^'*^""-  Madeira  wTe' 
In  general,  the  patient  is  troubled  with  dyspeptic 
symptoms,  and  frequently  he  is  liable  to  gout 
Ihe  same  peculiar  constitution,  the  same  luxurious 
rtiet,  the  same  inactive  life,  which  makes  him  sub- 
ject to  the  one,  makes  him  also  subject  to  the 
otUer.    I  he  red  sand  is  composed  of  crystals  of 

^^''i'^  chalk-stones. 
Which  are  formed  in  tiie  Imr.tB  and  cellular  tissue 
?t  gouty  patients,  are  composed  of  the  same  acid 
>n  combination  with  soda.  In  the  better  classes  of 
society  the  deposit  of  red  s^uid  takes  place  chiefly 

'    hildrc?'  S  P'incipally  ii, 

luiiurtn.  These  facts  are  accounted  for  by  Sir 
■benjamin  Brodie  by  the  following  considerations- 
Aoult  persons  in  afHuent  circumstances,  for  the' 

■  mos  part,  lead  a  more  luxurious  and  indolent  life 
tl-au  their  children;  while,  among  those  of  lo>ver 
"nduion,  the  diet  of  the  cliildrtn  is  frequ  nlu 

■u  .w  iol,.so,ne,  and  little  attention  paid  to  d  "der 

•of  the  digestive  organs.    [Op.  cit.^.  IG9  ) 
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I     Mr.  Crosse,  of  Norwich,  Joins  many  writers  in 
considering  the  prevailing  source  of  urinary  calculi 
to  be  dyspepsia  leading  to  the  generation  of  acid 
the  stmuach,  and  to  the  superabundance  of 
I  tliic  acid  in  the  urine.    That  disease,  however,  so 
often  exists  without  the  production  of  urinary  con- 
cretions, that  he  deems  it  necessary,  for  the  ori.riu 
of  the  latter,  that  it  should  be  united  with  other 
exciting  causes,  as  want  of  sufficient  exertion 
vanal)le  climate,  peculiar  diathesis,  or  local  dis'- 
ease  in  some  part  of  the  urinary  organs.  (On 

SiTSi.f  ^'•'•""'•^ 

cmIT/!''  '^^V^,"!- ^"^^''^"'■Pj^ous  sediments,  the  cir- 

sight  dj-.pepsia,  but  ,n  other  respects  healthy, 
nie.—l.  Simple  errors  in  diet.  2.  Unusual  or 
«ura  exercise,  either  bodily  or  me.uaT,  J Lt  - 
•-ularly  af^ter  eating,  and  the  want  of  prope  •  exer- 
cise at  al  other  times.  3.  Debilitating' circum- 
stances [On  Gravel,  Calculus,  &c.,  p.  113.)  An 
unusually  heavy  meal,  especially  of  animal  fofd" 
or  biead,  he  says,  is  invariably  followed  by  a  de- 
pc«.t.on  of  the  lithate  of  amnfoni.i  from  the^lrine. 

cul  .r?v  !n  f '"P''"S^'      Puddings,  he  finds  parti- 
culaily  apt  to  produce  such  an  effect 

..^^^^^^^^      orffravel,  consisting  of 
eaily  pu,e  mhic  acd.  Dr.  Prout  ascribes  to  a 
anH  sometimes  generated  in  the  kidneys, 

and  combining  with  the  ammonia,  with  which  the 
hic  acd  IS  previously  united,  so  as  to  precipitate 
be  latter  in  a  pure  crystallised  state.  Accordin' 

0  the  investigations  of  Dr.  Prout,  the  precipita! 
S.7u    'V^'t'""''"'"^  though  g'ene- 

The  same  intelligent  writer  represents  the  cir- 
cumstances which  promote  the  fonnation  of  uri^ 
ary  sediments  in  general,  as  beinsr  either  r,aluZl 
or  acg,,.rej     "  With  respect  to  ihose  of  the  firs 
description  (he  says),  it  cannot,  I  think,  be  doubted 
hat  certain  individuals  are  nuuh  more  liable  to 
these  sediments  than  others-  This  tendency  is  not 
Mirequently  inherited:  thus,  I  know  a  fa n.ily 
where  the  grandfather  and  father  have  actua  y 
lithic  calcu  I  m  the  bladder,  and  where  the  gr  nd^ 
son,  a  youth  of  twelve  or  thirteen  years  of  age  has 
a  very  strong  tendency  to  the  same  diseafe'  its 
ur.ne  depositing  frequently  very  large  quan  l  ies 
of  l.thic  acid,  both  in  the  form  of  aiforp^u"  '  ,d 
crystallised  sediments.    On  the  other  hand  e 
disposition  to  generate  these  sediments  ii  exce  ! 
.s    Ike  gout,  or  rather  simultaueousiy  with  '  , 
but  too  frequently  acquired  by  indolent  habit,  a  d 
excess  in  eating  and  drinking. 

1  have,  i„  one  or  two  instances,  seen  a  fit  of 
lith.c  gravel  induced  in  the  predisp.^ed  by  siu  i°f 
on  a  damp,  cold  seat  for  some  hours.  So  n  t  e! 
also  a  tendency  to  lithic  calculus  is  eviden  y  „T 
nected^vith  local  injury,  or  disease  of  the  kidiiey! 

The  difficulty  „f  tracing  the  causes  of  th« 
formation  of  calculi  is  increased  by  X  Lt  tl,  t 
except  when  the  urinary  organs  are\uucli  dt^j' 
the  patient  may  appear  to  be  in  perfect  lea  J' 
de,.d  persons  of  tlie  strongest  colistitutioir  ,t 

iuto   the  bladder;  a^d  it^L'^inr^^^^^^ 
3  1 
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admitted,  that  llthic  acid  itself  constitutes  by  far 
the  most  common  nucleus,  even  when  other  cal- 
culous matter  is  deposited  round  it.    (Sec  Piout 
on  Gravel,  p.  95.)    It  is  sometimes  conjectured 
that  the  female  is  less  liable  than  the  male  sex 
to  calculi  ;  but  whether  tliis   is   the  fact,  or 
whether  the  circumstance  can  be  satisfactorily 
explained  on  another  principle— viz.  the  facUty 
with  which  lithic  acid  sand,  and  any  calculi  ol 
moderate  size,  are  generally  discharged  through 
the  short  and  capacious  meatus  urinanus— are 
luiestions  perhaps  not  yet  completely  settled. 

Infants  and  children  to  the  age  of  twelve  or 
fourteen  are  very  liable  to  stone.    However  it 
is  asserted  by  Delpech  that,  at  this  period  ot  lite, 
relapses  are  unfrequent  ;  that  is  to  say,  an  en- 
tirely fresh  stone  is  hardly  ever  formed  again  ; 
and,  if  a  return  of  the  complaint  happens,  the 
quickness  of  its  recurrence,  and  an  attentive  ex- 
amination of  the   calculus,  will  mostly  prove, 
either  that  the  second  stone  has  formed  round  a 
fragment  of  the  first,  left  behind,  or  that  it  existed 
when  the  fomer  one  was  taken  out,  but  was  not 
discovered.    I  am  not  inclined  to  put  much  faitli 
in  this  statement,  because  it  is  hardly  credible 
that  the  calculous  diathesis  of  childhood  can  be  at 
all  diminished  by  the  circumstance  of  there  having 
already  been  one  calculus,  and  of  the  patient 
having  had  the  bladder  opened  for  its  removal. 

Dr  Marcet  thinks  that  the  disorder  is  frequent 
only  among  the  children  of  the  poor  classes  ;  and 
that,  in  those  of  the  higher  ranks,  or  even  of  the 
lowest  classes,  provided  they  are  well/ed,  the  same 
frequency  is  not  observed.  "In  the  Foundling  Hos- 
pital, for  instance,  within  the  last  twenty-seven 
years,  during  which  1,151  children  have  been  ad- 
mitted only  three  cases  of  stone  have  occurred,  all 
of  which  were  among  children  while  at  nurse  in  the 
country;  and  in  the  Military  Asylum  at  Chel- 
sea which  contains  about  1,250  children,  and  into 
which  upwards  of  6,000  of  them  have  been  already 
admitted,  no  more  than  one  single  case  of  stone 
has  occurred."  (See  MarcetS  Essay  on  Calculous 
Disorders,  p.  36.)  r  ^  i 

In  the  period  of  life  between  the  age  of  twelve 
or  fourteen,  and  that  of  forty,  the  liability  to  stone 
in  the  bladder  is  much  less  than  in  intancy,  child- 
hood, or  old  age;  and,  no  doubt,  many  of  the 
cases  which  do  -present  themselves  in  adults  or 
middle  aged  individuals,  either  began  at  an  earlier 
period  of  life,  or  are  owing  to  some  extraneous 

nucleus.  , ,  , 

According  to  Delpech,  in  old  men  who  are 
particularly  subject  to  calculi,  the  disposition  to 
the  return  of  the  disease  always  continues  during 
life  ;  and  hence,  in  tliem  relapses  are  frequent. 
(Prras  (/es  Ma/.  C/iir.  t.  ii.  p.  193,  &c.)  . 

[Sir  H.  Thompson  gives  a  table  showing  the 
prevalence  of  stone,  at  different  ages,  i>i 
cases  of  lithotomy  in  certain  London  ^^A^vo- 
vincial  Hospitals.  (Practical  Lithotomy  and  Ltlho- 
iritv,  p.  269.)  This  table  has  been  conveniently 
re-arranged  by  Mr.  Poland,  who  shows  that  51-45 
per  cent,  of  the  whole  number  of  cases  occur  be- 
fore pubertv,  i.  e.  from  one  to  thirteen  years  ot 
age  ;  or  25-"89  per  cent,  from  one  to  five  years, 
and  25-56  per  cent,  from  six  to  thirteen  years.  At 
puberty,  and  during  early  manhood,  i.  e.  irom 
foiuteeu  to  twenty-six  years,  r2-47  P<^r  ^'^"'-5 
from  twenty-seven  to  thirty-six  years,  4-37  per 
cent.;  from  tliirty-seven  to  forty-nine  years,  6-9o 


CALCULI. 

per  cent.;  from  fifty  to  seventy  years,  22-G5  per 
cent. ;  from  seventy  to  eighty  years,  2-70,per  cent.  ' 

Mr.  Coulson  remarks  that  tables  "  showing  the 
number  of  calculous  persons  at  different  periods  of 
life  do  not  show  the  liability  of  individuals  to  be 
attacked  at  these  different  ages."    It  is  necessary 
to  distinguish  between  absolute  and  relative  num- 
bers of  persons  living  at  the  several  periods  of  life 
enumerated.     Calculated  in  this  manner,  the 
tables  would  show  that  children  and  young  persons 
are  less  liable  to  calculous  disorders  than  has  been 
commonly  supposed,  and  that  from  twenty  years 
'  and  upwards  the  tendency  goes  on  increasing  in  a 
remarkable  manner  to  the  end  of  life.  (See 
Holmes's  Sysi.  of  Surg.  vol.  iv.  p.  443.)  Or,  as  Sir 
H.  Thompson  says — "  The  proportion  of  elderly 
calculous  patients  to  the  existing  population  at 
their  own  ages  is  larger  than  the  proportion  of 
children  afflicted  is  to  the  number  of  existing 

children."  ,  ^  ,  , 

Characters  of  Lithic  Acid  Deposits  and  Calculi, 

 Pure  lithic  acid  is  a  perfectly  white  substance, 

but  the  lithic  acid  sand  deposited  in  the  urine  will 
be  found  to  consist  of  crystals  of  an  amber  or 
orange-red  colour,  from  being  impregnated  or  com- 
bined with  the  colouring  matter  of  the  urine.  The 
more  ordinary  forms  of  these  crystals  are  modifica- 
tions of  the  rhombic  prism,  in  the  shape  of  flat 
rhombic  plates,  often  with    the   obtuse  anglea 
rounded  off  ;  or  in  lozenge-shaped  plates  convex  on 
both  sides.     Or  they  may  appear  as  sections  of 
lozenge-shaped  cylinders  of  considerable  thickness. 
Another  form  is  in  thin  oblong  rectangular  plates, 
this  form  being  said  to  be  most  frequent  when  the 
urine  is  neutral  or  only  slightly  acid.  The  crystals 
are  often  very  minute,  and  only  discoverable  by 
the  aid  of  the  microscope;  but  the  larger  ones  are 
distinguishable  by  the  naked  eye,  and  the  coarse  _ 
forms  will  be  found  to  consist  of  an  aggregation  ot  i 
many  crystals  adhering  together.    For  representa-  ■ 
tions  of  the  appearances  presented  by  lithic  acid  1 
deposits,  the  reader  is  referred  to  the  works  ot  : 
Goldin-  Bird,  Lionel  Beale,  Thudichum,  and  others 
who  have  written  special  treatises  on  the  subject 
Lithic  acid  is  soluble  in  the  alkalies  or  alkaline 
carbonates.    It  is  nearly  insoluble  in  cold  water, 
sparingly  soluble  in  hot.    One  P'^' 
solution  from  1,800  to  1,900  parts  of  boilmg  water 
and  14,000  to  15,000  parts  of  water  at  68  .  ine 
watery  solution  faintly  reddens  litmus  P^^pef-  " 
is  slightly  more  soluble  in  hydrochloric  ac.d  than 
in  water;  and  soluble  in  strong  sulphuric  acid 
without  decomposition.     {Thudichm,  FathoL  of 

the  Urine,  1868,  p.  79.)  ,  .  nf  all 

Lithate  of  ammonia,  the  most  frequent  of  fUl 
urinary  deposits,  occurs  as  a  fine  an.orphous  powd.^, 
or  som'etimes,  according  to  Dr.  Goldmg  B^d  « 
minute  spherules  with  crystals  of  uric  a  id  pW- 
iecting  from  their  surface.     It  varies  m  colow 
•  oin  pale  yellow  to  pink,  red,  and  .l'"^k-dust 
colour.'  It  is'more  soluble  than  lithic  ac.d  and ^ 
much  more  soluble  in  warm  than  m  cold  "rm 
Hence  urine  which  is  clear  when  P--J  r^^hS 
posit  a  large  quantity  o^l''>'•■^'«^7l''rV^~  This 
will  be  dissolved  again  readdy  by  h^'^'-    ^  , 
latter  test  is  of  great  practical  value,  as  it  at  o 

distinguishes  lithates         d'^P"^'.'^°^  .St  P"^" 
phosphates,  for  which  the  paler  vanet.es  might  P 
siblvbe  mistaken.  The  addition  of  a.i  ac.d  tour 
co.,taini..glithateofammon.asc.paratestl.camn 
and  causes  the  acid  to  be  deposited  in  crjsWls.J 
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LUMo  acid  calculus  forms  a  hard,  inodorous  con- 
cretion, of  a  yellowish  or  brown  colour,  similar  to 
that  of  wood,  of  various  shades.    According  to 
Professor  Murray,  calculi  of  this  kind  are  in  fine, 
close  layers,  fibrous  or  radiated,  and  generally 
smooth  on  their  surface,  though  sometimes  a  little 
rough.  They  are  rather  brittle,  and  have  a  specific 
gravity,  varying  from  1,276  to  1,786,  but  usually 
above  1,500.     When  it  has  been  dissolved  in 
boiling  water,  small  yellowish  crystals  are  depo- 
sited  as  the  fluid  becomes  cold.    Lithic  acid  cal- 
culi blacken,  but  are  not  melted  by  the  blowpipe 
emitting  a  peculiar  animal  smell,  and  gradually 
evaporating,  until  a  small  quantity  of  white  ash  re- 
niajns,  which  is  alkaline.    They  are  soluble  in  the 
cold,  in  a  solution  of  pure  potassa,  or  soda,  and 
from  the  solution  a  precipitate  of  a  fine  white 
powder  is  thrown  down  by  an  acid.    They  are  so 
in  nitric  acid  when  assisted  by  heat;  and  the  resi- 
due of  this  solution,  when  evaporated  to  dryness, 
assumes  a  remarkably  bright  pink  colour,  which 
disappears  on  adding  either  an  acid  or  an  alkali. 
In  many  of  these  calculi  the  lithic  acid  is  nearly" 
pure;  in  others  there  is  an  intermixture  of  other 
ingredients,  particularly  of  phosphate  of  lime,  and 
phosphate  of  ammonia  and  magnesia;   and,  in 
almost  all  of  them,  there  is  a  portion  of  animal 
matter,  which  occasions  the  smell,  when  they  are 
burnt,  and  the  loss  in  their  analysis.    (See  Mur- 
rafs  Chemistn/,  vol.  iv.  p.  640  ;  and  Marcefs 
J^ssay  on  ihe  Chem.  and  Med.  Hid.  of  Calculous 
Disorders,  8vo.  Lond.  1817.) 

Fourcroy  described  a  species  of  urinary  calculus 
composed  of  the  urate  or  lithate  of  ammonia.  Dr 
\V  oUaston,  Mr.  Brande,  and  Dr.  Marcet  did  not, 
iiuwever,  satisfactorily  ascertain  the  presence  of 
tins  substance  in  any  of  the  concretions  which 
tliey  examined.  The  investigations  of  Dr.  Prout, 
However,  establish  the  reality  of  the  lithate  of 
ammonia  calculus. 

Lilhute  of  Ammonia  Calculus,  according  to  Dr. 
Prout,  13  generally  of  the  colour  of  clay.  Its  surface 
IS  sometimes  smooth,  sometimes  tuberculated.  It  is 
composed  of  concentric  layers,  and  its  fracture  re- 
sembles that  of  compact  limestone.  It  is  generally 
of  small  size,  and  rather  uncommon  ;  but  the 
lithate  of  ammonia  very  frequently  occurs,  mixed 
with  lithic  acid,  forming  a  mixed  variety  of  calcu- 
lus. Under  the  flame  of  the  blowpipe  it  usually 
decrepitates  strongly.  It  is  much  more  soluble  in 
water  than  the  lithic  acid  calculus,  and  always 
gives  off  a  strong  smell  of  ammonia  on  being 
heated  with  caustic  potash.  T/ie  litlude  of  ammonia 
is  also  readily  soluble  in  the  alkaline  ^ubcarbonates, 
wkuli  pure  lithic  acid  is  7iot.  {Prout  on  Gravel, 
&<-•.  p.  83.) 

Uric  or  Zanthic  Oxide  Calculi. — Dr.  Marcet  met 
with  two  specimens  of  urinary  calculi,  entirely 
Uilterent  from  any  which  have  hitherto  been 
noticed.  One  of  these  he  named  xanlhic  oxide, 
irom  fa^-Siy,  yelloxv,  because  one  of  its  most  cha- 
racteristic properties  is  that  of  forming  a  lemon- 
culoiired  compound  when  acted  upon  by  nitric  acid. 

LA  similar  calculus  was  met  with  by  Stromeyer, 
n  portion  of  which  is  now  in  the  museum  of  Guy's 
i-lospital.  It  appears  to  bo  of  extremely  rare  oc- 
currence, and  not  to  be  deposited  in  the  urine  in  a 
crystalline  firm.  It  is  supposed  to  arise  from  de- 
scent oxidation  of  the  materials  from  which  uric 
ncid  18  formed.  It  differs  from  this  latttr  sub- 
"aiice,  and  also  from  urate  of  ammonia,  in  not  be- 
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coming  red  on  the  addition  oj  nitric  acid.  This 
calculus  18  of  a  more  yellow  or  salmon  colour  than 
those  of  uric  acid  or  urate  of  ammonia.  It  assumes 
a  shining  waxy  appearance  when  subjected  to 
friction.] 

Treatment  of  Urio  Acid  Deposits  and  Calculi.— 
The  stone  being  a  severe  nfll.ction,  and  the  opera- 
tion hazardous  and  painful,  a  variety  of  experiments 
have  been  instituted  for  the  purpose  of  discovering 
a  solvent  for  urinary  calculi.  Hitherto,  however, 
all  the  remedies  and  plans  which  have  been  tried 
have  been  attended  with  very  limited,  and  by  no 
means  unequivocal  success,  notwithstanding  many 
persons  may  have  been  deceived  into  a  contrarv 
opinion,  ■' 

The  dissolution  of  stones  in  the  bladder  has 
been  attempted  by  lilhoniriptic  medicines,  as  tliev 
are  termed,  and  by  fluids  injected  into  this  viscus 
At  the  present  day,  practitioners  direct  tlieir  en- 
deavours very  much  to  the  correction  of  those  par- 
ticular  diatheses,  or  states  of  the  constitution,  on 
which  the  formation  of  various  calculi  depend  ■ 
and  more  confidence  seems  to  be  placed  in  tliis 
aim,  than  in  any  schemes  for  the  dissolution  of 
urinary  concretions.  It  is  certain  that,  in  the  latter 
project,  many  difficulties  present  themselves,  and 
amongst  these  some  of  the  most  serious  are  the 
great  variety  in  the  composition  of  calculi  ;  the 
impossibility  of  knowing  the  exact  ingredients  of  a 
stone  while  it  is  concealed  in  the  bladder  ;  and, 
lastly,  if  the  right  solvent  were  ascertained,  as 
calculated  upon  chemical   principles   applied  to 
urinary  concretions  out  of  the  body,  it  is  obvious 
that  any  medicines,  taken  by  the  mouth,  are  liable 
to  so  many  changes  in  the  alimentary  canal,  and  in 
the  lymphatic  and  vascular  system,  that  it  must  be 
exceedingly  difficult  to  get  them  in  an  unaltered 
state  and  efi^ective  quantity  into  the  bladder; 
while,  if  this  were  possible  (as  it  is  in  the  way  of 
injection  through  a  catheter),  the  bladder  itself 
might  be  incapable  of  bearing  the  application,  and 
the  patient  lose  his  life  in  the  experiment. 

As  Dr.  Prout  well  observes,  a  calculus  in  the 
b.adder  may  be  considered  a  substance  placed  in 
a  solution  of  various  principles  in  a  certain  quantity 
of  water.    If  any  of  the  more  insoluble  of  these 
principles  exist  in  this  solution  in  a  state  of  super 
saturation,  the  calculus  will  afi^ord  a  nucleus,  round 
which  the  excess  will  be  deposited.    But  if  none  " 
exist  in  a  state  of  excess,  of  course  none  can  be  de- 
posited,and  the  calculus  will  not  increase  in  bulk 
VVIioever  studies  the  chemical  properties  of  the 
urine,  says  Dr.  Marcet,  will  learn  that  "  if  any 
alkah  (a  few  drops  of  ammonia,  for  instance)  be 
added  to  recent  urine,  a  white  cloud  appears,  and 
a  sediment,  consisting  of  phosphate  of  lime, 'with 
some  an.moniaco-mngnesian  phosphate,  subsides 
in  the  proportion  of  about  two  grains  of  the  preci- 
pitate from  fonr  ounces  of  urine.    Lime-water  pro- 
duces a  precipitate  of  a  similar  kind,  which  is  still 
more  copious;  for  the  lime  in  combining  with  the 
excess  of  phosphoric,  and  perhaps  also  of  lactic  acid, 
not  only  precipitates  the  phosphate  of  lime,  which 
these  acids  held  in  solution,  but  it  decomposes  the 
otlier  phospliates,  thus  generating  an  additional 
quantity  of  the  phosphate  of  lime,  which  is  also 
deposited. 

"  If,  on  the  contrary  (observes  the  same  author) 
a  small  quantity  of  any  acid,  either  the  phosphoric 
the  muriatic,  or,  indeed,  even  common  vinegar  be' 
added  to  recent  healthy  urine,  and  the  mixturj  be 
3  I  2 
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allowed  to  stand  for  one  or  two  days,  small  reddish 
crj'stalline  particles  of  lithic  acid  will  be  gradually 
deposited  on  the  inner  surface  of  the  vessel. 

"  It  is  on  these  two  general  facts  that  our 
principles  of  chemical  treatment  ultimately  rest. 
Whenever  the  lithic  secretion  predominates,  the 
alkalies  are  the  appropriate  remedies  ;  and  the 
acids,  particularly  the  muriatic,  are  the  agents  to 
be  resorted  to  when  the  calcareous  or  magnesian 
salts  prevail  in  the  deposit."    (Pp.  1 47-1 48.) 

Alkalies  taken  into  the  stomach  reach  the  uri- 
nary passages  tiirough  the  medium  of  the  circula- 
tion; and  it  is  also  suspected  that  the  acids  hke- 
wise'  do  so,  though  this  circumstance  is  still  a 
question.    Unfortunately  the  quantity  of  either 
alkalies  or  acids,  which  thus  mixes  with  the  urine, 
is  so  small  that  no  impression  is  made  upon  calculi 
of  magnitude.     The  researches  of  Dr.  Marcet, 
Dr.  Prout,  and  others  have  clearly  proved,  how- 
ever, that  such  medicines  are  often  capable  of 
checking  a  tendency  to  the  formation  of  stone,  and 
sometimes  of  bringing  on  a  calculous  deposit  de- 
pending upon  the  altered  state  of  the  system.  In- 
deed, Dr.  Marcet  expresses  his  decided  opinion 
that,  even  supposing  not  an  atom  of  alkali  or  acid 
ever  reached  the  bladder,  still  it  would  not  be  un 
reasonable  to  expect  that  these  remedies  may  re 
spectively  produce  the  desired  changes  during  the 
first  stages  of  assimilation;  in  one  case,  by  neutra- 
lising any  morbid  excess  of  acid  in  the  primee  vi»- 
and,°in  the  other,  by  checking  a  tendency  to  alka 
lescence,  or  otherwise  disturbing  those  affinities 
■which,  in  the  subsequent  processes  of  assimilation 
and  secretion,  give  rise  to  calculous  affections. 

(P.  153.)  ,     ^  .  ,  . 

The  best  way  of  taking  alkalies  is  by  drinking 
soda-water  as  a  common  beverage.  It  was  as- 
serted, however,  by  the  late  Sir  G.  Blane,  that 
when  the  alkalies  were  combined  with  citric  acid, 
as  in  the  ordinary  saline  draught,  they  also  had  the 
effect  of  depriving  the  urine  of  its  acid  properties. 

[It  is  now  well  known  that  alkalies,  when 
combined  with  vegetable  acids,  as  the  citric  or 
tartaric,  reach  the  urine  in  the  form  of  carbonates, 
and  are  therefore  as  efficacious  for  the  purpose  re- 
quired as  the  carbonates  themselves.  There  is  no 
more  pleasant  or  convenient  way  of  administering 
them  than  in  an  effervescing  draught  of  citrate  or 
tartrate  of  potash  or  soda.] 

But  it  may  be  inquired  if  no  known  internal 
medicine  will   dissolve  a  stone  already  formed, 
what  is  the  good  of  merely  altering  the  diathesis^ 
and  checking  the  increase  of  the  calculus,  as  otlier 
measures  must  still  be  necessary  ?  The  reasons  for 
persevering  in  "the  aim  of  correcting  any  particular 
state  of  the  system,  and  the  urinary  secretion  on 
which  state  the  increase  of  calculus  depends,  are 
very  important  ;  for  it  is  found  tiiat,  though  medi- 
cincs  may  be  quite  incapable  of  dissolving  a  cal- 
culus, they  relieve  a  greiit  deal  of  the  distress  and 
suffering,  apparently  the  effect  of  the  diathesis 
itseli;  as  will  be  presently  noticed;  and  sometimes 
afford  such  ease,  that  tlie  op  ration  may  be  post- 
poned until  the  health  is  improved,  or  in  a  very  old 
subject  even  be  dispensed  with  altogetlier.  The  aim 
is  also  of  high  importance,  with  the  view  of  prevent- 
ing relapses. 

As  the  lithic  acid  diathesis  seems  to  he  concerned 
in  the  production  of  about  two-thirJs  of  the  whole 
number  of  the  urinary  calculi,  the  correction  of  it 
has  been  a  chief  aim  amongst  modern  practitioners 
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For  this  purpose,  M.  Magendie,  whose  experiments 
tend  to  prove  that  this  diathesis  may  be  lessened 
and  removed  by  abstinence  from  animal  food,  and 
other  nutriments  abounding  in  azote,  founds  hig 
practice  very  much  upon  this  alleged  fact.    His  in- 
dications, however,  are  four  in  number,  viz.:  1.  To 
lessen  the  quantity  of  uric  acid  produced  by  the 
kidneys.    2.  To  augment  the  secretion  of  urine,  a 
maxim  which  leads  him  to  consider  cutaneous  per- 
spiration injurious;  a  statement  which  I  think 
must  be  rejected,  considering  that  much  of  the 
precipitating  acid  is  thrown  off  by  the  skin  in  per- 
spiration, and  consequently  ensuring  a  due  per- 
formance of  the  cutauoeus  functions  must  in  these 
cases  be  beneficial.    (See  Medical  Truns.  of  the 
College  of  Physicians,  vol.  vi.)    3.  To  prevent  the 
lithic  acid  from  assuming  a  solid  form,  by  satu- 
rating it.    4.  When  gravel  and  calculi  are  formed, 
to  promote  their  discharge  and  attempt  their  dis- 
solution. (Recherches,  ^c.  sur  la  Gravclle,  p.  42.) 

For  correcting  the  lithic  acid  diathesis,  Dr. 
Prout  particularly  enjoins  the  avoidance  of  errors 
in  diet,  exercise,  &c.  The  error  of  quantity  of 
food  he  deems  worse  than  the  error  of  qualit}'. 
Patients,  he  says,  should  abstain  altogether  from 
things  which  manifestly  disagree  with  them,  and 
which  must  be  unwholesome  to  all,  such  as  heavy 
unfermented  bread,  hard-boiled  and  fat  puddings, 
salted  and  dried  meats,  acescent  fruits,  and  (if  the 
digestive  organs  be  debilitated)  soups  of  every 
kind.  In  general  also  wines,  and  particularly  those 
of  an  acescent  quality,  should  be  avoided.  The 
wearing  of  flannel,  the  preserving  a  regular  state 
of  the  bowels,  and  the  occasional  use  of  alterative 
medicines,  are  likewise  commended.     {Prout  on 

Gravel,  ^c-  P-  1  35  ) 

According  to  the  same  author,  the  treatment  of 
calculous  affections  is  either  of  a  local  or  general 
description.  The  local  treatment  is  nearly  the  same 
in  all  the  species;  the  general  treatment  will 
depend  upon  the  nature  of  the  calculous  diathesis. 

What  Dr.  Prout  calls  the  local  treatment  con- 
sists chiefly  in  prescribing  hyoscyamus  and  opium, 
either  alone  or  combined  witii  uva  ursi.  Ihe 
hyoscyamus,  he  says,  is  generally  preferable  in  the 
lithic  acid  diathesis,  and  opium  in  the  phosphatic 
He  also  recommends  the  use  of  opium  in  the  form 
of  injection  and  embrocation,  and  especially  m 
that  of  a  suppository.  The  warm  bath,  fomenta- 
tions, and  sitting  over  hoc  water,  are  spoken  ot  as 
other  means  of  relief.  .. ' 

According  to  the  observations  of  the  same  well- 
informed  writer,  the  distressing  symptoms,  pro- 
duced by  lithic  acid  calculi,  have  a  very  constant 
relation  to  the  severity  of  the  diathesis  present; 
a  circumstance  which,  he  says,  is  also  move 
less  true  with  respect  to  all  the  other  kinds  of  cal- 
culi :  that  is  to  say,  in  proportion  as  the  ur.ne 
unnatural,  and  loaded  with  gravel  ""d  amorpho  |S 
sediments,  in  the  same  proportion  are  the  pat  ents 
sufferings.'    Hence,  our  first 
restore  the  urine  to  its  natural  state.    H  e  hrst 
means  to  be  recommended,  lu  onimary  casos 
usually  a  dose  of  calomel  and  ""''"^''''^ 
the  Plummer'B  pill,  or  some  other  alterat  e  pur 
gative,  taken  at  niglit,  to  be  followed  "P  "^^^^ 
morning  bv  an  alkaline  d.uret.c  purgat.  e  com 
posed,  for  example,  of  Rochelle  ^^l'^  »  " 
nesia,  or  carbonate  of  soda;  during  tie  d..J,-_ 
strong  infusion  of  uva  "rsi,  combmed  with  h>os 
cvaiuus  and  the  liquor  potiissa;,  may  be  taKen 


These  means  are  to  be  persisted  in  for  a  greater 
or  less  time,  according  to  the  circumstances,  and 
till  the  urine  begins  to  be  natural;  thej-  may  then 
be  gradually  left  off,  or  varied,  as  occasion  may 
require  ;  and,  under  this  plan,  it  will  be  found 
that,  in  the  niajoiity  of  cases,  not  only  ike  umietvi/l 
assume  its  natural  slate,  but  most  or  all  the  distress- 
tm,  symptoms  of  calculus  in  the  bladder  tvill  be  very 
muck  diminish  d,  and,  in  many  instances,  disappear. 
It  is  obvious,  also,  that  while  the  urine  is  in  its 
natural  state,  the  calculus  cannot  increase  in  size. 

"Alter  the  diathesis  is  once  foirly  broken  by 
these  means,  it  may  in  general  be  easily  pre- 
vented from  recurring,  by  attention  to  the  diet  and 
other  circumstances,  formerly  mentioned  as  in- 
ducing this  diathesis,  and  bv  the  occasional  use  of 
medicines  ;  and  the  patienf  will  scarcely  know 
that  he  has  a  calculus  in  the  bladder  ;  at  least, 
from  the  pain  that  it  gives  bim.    I  state  this  with 
confidence  ;  but  at  the  same  time,  I  wish  to  be 
understood  to  mean,  that  the  freedom  from  pain, 
&c.  depend,  in  no  inconsiderable  degree,  upon  the' 
size  of  the  calculus,  its  smoothness,  upon  the  ex- 
ercise a  patient  is  obliged  to  take,  &c.,  all  of  which 
arc  presumed  to  be  favourable  ;  for  it  must  be 
sufficiently  obvious  that  a  foreign  substance  in  the 
bladder  cannot  be  prevented  from  acting  mecliani- 
cally,  and  from  occasionally  producing  bloody  urine 
or  a  temporary  stoppage  of  the  discharge  of  that 
secretion  from  the  bladder,  and  similar  symptoms, 
if  the  patient  is  obliged  to  take  severe  exercise." 
{Proui  on  Gravel,  Sfc,  pp.  202—204.) 

At  the  beginning  of  the  eighteenth  centurj-, 
lime  and  the  alkalies  were  known  to  be  frequently 
productive  of  relief  in  cases  of  stone  ;  and  in  par- 
ticular, the  nostrum  of  a  Mrs.  Steevens,  the  active 
ingredients  of  which  were  calcined  egg-shells  and 
soap,  acquired  such  celebrity  for  the  cures  which 
It  effected,  that  much  anxiety  was  expressed  that 
her  formula  shmild  be  made  public.    The  conse 
qnence  was,  that  in  the  year  ]  739  parliament 
appointed  a  committee  of  twenty-two  respectable 
men  to  investigate  the  merits  of  the  remedy  in 
question;  and,  on  their  very  favourable  report 
tlie  secret  was  purchased  for  the  sum  of  5,000^ 
ihese  proceedings  naturally  interested  our  neieh- 
bours,  and  in  the  years  1740  and  1741  Morand 
communicated  to  the  Academy  of  Sciences  two 
memoirs  in  which  are  reported  numerous  cases, 
where  the  new  remedy  was  tried,  and  mostly  with 
success  ;  the  greater  number  of  the  patients  bein^ 
described  as  either  benefited  or  actually  cured.  ° 
In  many  instances,  stones,  which  had  been'  un- 
questionably felt,  were  no  longer  to  be  discovered  ; 
and,  as  the  same  persons  were  examined  by  sur- 
geons of  eminence,  both  before  and  after  the  ex- 
hibition of  the  medicines,  it  is  no  wonder  that  the 
conclusion  was  drawn  that  the  stones  had  been 
really  dissolved.    JVom  the  cessation  of  this  suc- 
cess, however,  and  from  its  now  being  known 
that  stones  occasionally  become  lodged  in  a  kind 
of  cyst,  on  the  outside  of  the  general  cavity  of  the 
bladder,  so  as  to  cause  no  longer  any  material 
suffering,  surgeons  of  the  present  day  are  inclined 
to  suspect  that  this  must  have  happened  in  some 
of  Mrs.  Steevc  ns's  cases.    This  was  certainly  what 
happened  to  one  of  the  patients,  as  Dr.  W.  Hunter 
informs  us.    It  is  evident  that  a  stone  so  situated 
Would  not  in  general  produce  a  great  deal  of  irri- 
tation, nor  admit  of  being  felt  with  asoimd.  (See 
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That,  in  the  lithjc  acid  diathesis,  the  carbonates 
of  soda  and  potassa,  taken  in  large  doses,  have  the 
effect  of  passing  into  the  urine,  and  saturating  the 
redundant  lithic  acid,  in  the  unhealthy  state  of 
that  fluid,  IS  a  fact  decidedly  proved.    If  there 
were  any  doubt  yet  remaining  upon  this  point,  it 
would  be  immediately  removed  by  the  perusal  of 
the  case  of  the  celebrated  Mascagni,  as  detailed 
by  himself.     (See  Mem.  deila  Soc.  Hal.  1804.) 
This  eminent  anatomist  being  much  afflicted  with 
gravel,  derived  benefit  from  drinking  the  «9«a  aka- 
hna  mephitica,  or  Seltzer  water  ;  but,  conceiving 
that  more  good  might  result  from  a  trial  of  car- 
bonate of  potash,  he  took  at  first  half  a  drachm  of 
this  substance  in  the  morning,  and  as  much  in  the 
evening,  dissolved  m  ten  ounces  of  wat-r    The  se 
cond  day  the  dose  was  augmented  to  two' drachms, 
and  on  the  third  to  three,  which  quantity,  dissolved 
m  twenty  ounces  of  water,  was  continued  for  ten 
aays.  "  Before  taking  the  carbonate  of  potash  Unys 
Mascagni),  my  urine  was  very  acid,  and  imme- 
diately reddened  litmus  paper:  as  soon  as  the 
medicine  was  begun,  1  made  the  same  experiment 
with  the  urine  then  voided,  and  found  the  intensity 
ot  the  colour  of  the  paper  less.     The  second  day, 
the  paper  was  very  little  altered;  and,  on  the  third, 
the  urine  did  not  redden  at  all.    The  acid  in  my 
urine,  therefore,  was  sitnrated,  and,  at  the  same 
time,  the  pain  in  my  loins  diminished,  and  no  " 
more  gravel  was  voided  with  mv  urine  After 
wards  the  pain  ceased  entirely,  the  urine  became 
clearer,  and  I  perceived  that  it  contained  an  ex- 
cess of  potash."    Being  attacked  again  at  a  sub- 
sequent period  with  the  gravel,  Mascagni  adopted 
the  same  treatment,  and  experienced  equal  benefit 
from  It. 

In  the  lithic  acid  diathesis,  the  liquor  potassa 
has  sometimes  been  thought  to  have  more  efficacy 
than  the  carbonate  ;  but  it  does  not  generally  agree 
so  well  with  the  stomach.  J  s  ° 

Sir  E.  Home  and  Mr.  Hatchet  first  suggested 
the  utility  of  giving  magnesia  in  cases  of  stone  • 
and  tlie  proposal  was  communicated  to  the  public 
by  1  rofessor  Brande.  {Phil.  Trans.  \%\^.)  As  Dr 
Marcet  observes,  magnesia  is  often  found  advan- 
tageous in  long-protracted  cases,  in  which  the  con- 
stant use  of  the  carbonated  or  caustic  alkalies 
would  injure  the  stomach.    But  he  properly  re- 
marks that  if  magnesia  is  sometimes  beneficial,  it 
bas  of  late  years  often  done  harm.    For.  as  thi, 
earth  is  the  base  of  one  of  the  most  'common 
species  of  calculi-v,z.  that  containing  the  phos- 
phate of  ammonia  and  magnesia— there  is  nearl  v  an 
even  chance,  when  magnesia  is  prescribed,  with- 
out any  previous  knowledge  of  the  nature  of  the 
calculus,  that  it  will  prove  injurious.  Magnesia! 
also,  when  long  and  profusely  administered,  some- 
times forms  large  masses  in  the  intestinal  canal 
causing  serious  distress,  and  even  fatal  consel 
qiicnces, 

Sir  Benjamin  Brodie  has  known  several  in 
stances  in  which  a  great  deal  of  distress  was  ex- 
perienced from  the  lodgment  of  such  a  concre- 
tion in  the  rectum  ;  and  he  refers  to  a  case  in 
which  Mr.  Wilson  examined  the  body  of  a  p-i 
tient  ,n  whom  many  pounds  of  magnesia  were 
found  collected  in  the  colon,  above  a  contracted 
part  of  the  rectum.  (a«  the  Urinary  Organs, 
p.  ilA,  ed.  2.)  I  he  same  distinguished  sur«eon 
likewise  enjoins  great  care  in  adjusting  the  doses 
of  alkaline  remedies  to  the  peculiar  circumstances 
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of  each  case.    "  If  you  give  too  little  ot'  the  alkali, 
the  result  is  not  obtained,  find  the  litliic  acid  is 
still  deposited,  although  in  smaller  quantity  :  if 
you  give  too  much,  you  not  only  prevent  the 
formation  of  the  red  sand,  but  you  render  the  urine 
alkaline,  and  a  white  sand  (the  triple  phosphate  of 
ammonia  and  magnesia)  is  deposited  in  its  place. 
(P.  172.)    Hence,  in  the  exhibition  of  alkaline 
remedies,  he  recommends  each  case  to  be  made 
the  subject  of  a  distinct  experiment,  and  the  pa- 
tient to  be  made  to  enter  into  the  surgeon  s  views, 
and  assist  him  with  observations.    "  You  should 
be  provided  with  paper,  coloured  blue  by  an  infu- 
sion of  litmus  ;  and  also  with  the  same  paper, 
slightly  reddened  by  immersion  in  a  very  weak 
acid.    Healthy  urine  ouglit  to  turn  the  blue  litmus 
paper  a  little  red  ;  and  you  ought  not  to  give  alka- 
line remedies  in  such  a  dose  as  to  destroy  this  pro- 
perty altogether  ;  still  less  ought  you  to  render 
the  "urine  alkaline.    If  the  urine  turns  the  red 
paper  blue,  the  patient  is  in  danger  of  suffering 
from  a  deposition  of  the  phosphates  ;  and  the  alka- 
lies must  be  given  in  smaller  quantity."  After  all, 
however.  Sir  Benjamin  Brodie  concurs  in  the 
general  observation,  that  more  is  to  be  effected  by 
diet  and  mode  of  living  than  by  medicine. 

I  have  already  noticed  the  effect  of  a  free  se- 
cretion from  the  skin  in  preventing  calculo\i8  dis- 
orders, or,  at  all  events,  in  rendering  them  less 
frequent.  A  copious  perspiration,  if  it  cannot  be 
produced  by  exercise,  may  be  so  by  the  sulphur 
fumigating,  or  hot  air  bath.  "  The  hot  air  bath 
(Sir  Benjamin  Brodie  remarks)  is  certainly  of  great 
advantage  to  those  persons  who,  having  led  an 
inactive  life,  are  subject  to  dyspepsia,  and  those 
twinges  in  the  limbs,  especially  in  the  feet,  which, 
sooner  or  later,  are  followed  by  a  regular  attack  of 
gout  ;  and  I  believe  that  it  may  also  be  employed 
beneficially  in  cases,  in  which  the  patient  suffers 
from  a  too  large  proportion  of  lithic  acid  in  the 
urine.  It  is  worthy  of  observation,  that  the  per- 
spiration, produced  by  the  hot  air  bath,  is  highly 
acid,reddening  the  blue  litmus  paper  nearly  as  much 
as  it  is  reddened  by  acid  urine."— (Op.  cit.  p.  176.) 

0XAL.4.TE  OF  Lime  Deposits  and  Calculi. 

[Oxalic  acid  has  a  strong  affinity  for  lime,  so 
that  when  present  in  the  urine,  either  as  a  free  acid, 
or  a  soluble  oxalate,  it  immediately  decomposes  some 
of  the  salts  of  lime  always  contained  in  the  urine, 
and  crystals  of  oxalate  of  lime,  which  is  an  ex- 
ceedingly insoluble  salt,  are  formed.    The  oxalic 
acid  nwy  be  derived  directly  from  the  food,  being 
present  in  many  vegetables  ;  in  rhubarb,  for  in- 
stance, it  is  especially  abundant,  and  crystals  of 
oxalate  of  lime  may  generally  be  detected  in  the 
urine  after  rhubarb  has  been  eaten.    Under  such 
circumstances  its  presence  is  transient  and  unim- 
portant.   But  it  may  also  be  produced  in  the 
system  independently,  as  the  result  of  some  ab- 
normal change  in  the  blood  or  in  the  kidneys,  but 
in  what  precise  way  has  not  yet  been  satisfactorily 
explained.    The  tendency  to  the  production  of 
oxalic  acid  from  sugar,  under  the  inlluence  of  oxi- 
dizing agents,  has  led  to  the  idea  that  it  may  be 
derived  from  abnormal  changes  in  the  saccharine 
matters  of  the  food.  Dr.Prout  especially  believed 
it  to  depend  upon  the  imperfect  digestion  of  this 
class  of  substances.     Liebig  believed  it  to  be 
produced  by  the  imperfect  oxidation  of  uric  acid, 
\vhich>  he  thought,  should  be  converted  by  a  due 


CALCULI. 

supply  of  oxygen  into  urea  and  carbonic  acid  ;  but 
if  the  supply  of  oxygen  were  insufficient,  it  might 
result  in  the  formation  of  urea  and  oxalic  acid. 
Dr.  Owen  Rees  considers  it  to  be  the  result  of 
decomposition  of  uric  acid  subsequent  to  the  secre- 
tion of  the  urine  by  the  kidneys. 

From  whatever  cause  proceeding,  the  conlinuom 
presence  of  oxalate  of  lime  in  the  urine  is  usually 
associated  with  debility  and  nervous  depression,  to 
remedy  which  the  treatment  must  mainly  be  di- 
rected. It  is  often  found  in  persons  suffering  from 
unusual  anxiety  or  overwork,  and  will  disappear 
if  proper  rest  and  relaxation  is  obtained.  Tonics 
are  usually  beneficial,  especially  in  combination  with 
the  mineral  acids,  among  which  the  nitro-muriatic 
acid  was  strongly  recommended  by  Dr.  Golding 
Bird.  The  condition  of  the  digestive  organs  should 
be  carefully  attended  to,  and  the  diet  should  be 
regulated  so  as  to  exclude  as  far  as  possible  any 
excess  of  saccharine  material. 

Oxalate  of  lime  is  met  with  in  the  form  of  crys- 
tals, often  very  minute,  which  are  most  readily 
discovered  by  the  aid  of  the  microscope,  and  after 
the  urine  has  been  allowed  to  stand  for  some  hours 
to  allow  them  to  settle.  The  urine  containing  them 
is  usually  acid,  but  not  necessarily  so,  and  they 
are  often  found  mixed  with  the  amorphous  deposit 
of  urate  of  ammonia.    They  are  transparent  and 
perfectly  colourless,  their  usual  form  being  the  qua- 
dratic octohedron.  A  rarer  variety  is  the  dumb-bell 
shaped  crystals,  first  described  by  Dr.  Golding  Bird, 
respecting  the  real  composition  of  which  doubts 
have  been  entertained,  in  consequence  of  their 
action  on  polarised  light  having  been  found  dif- 
ferent from  that  of  the  octohedral  crystals.    It  has 
been  thought,  therefore,  that  they  might  be  com- 
posed of  oxalurate  of  lime,  or  even  be  another 
form  of  uric  acid.    It  is,  however,  now  believed 
that  they  are  really  composed  of  oxalate  of  lime, 
as  originally  described  by  Dr.  Bird.    Crystals  of 
oxalate  of  lime  are  soluble  in  nitric  acid,  without 
effervescence.  For  representations  of  these  crystals, 
and  for  an  account  of  the  various  theories  enter- 
tained as  to  their  formation,  see  Golding  Bird 
on  Urinary  Deposits,  5th  ed.,  by  E.  L.  DiiMt, 
M  D.,  1857  ;  Fatholomi  of  the  Urine,  by  1.  i- 
Tlmdichum,  HI  D.,  1868  ;  Lionel  Beale  on  htdney 
Diseases  and  Urinary  Deposits.'] 

Oxalate  of  Lime,  or  Mulberry  Calculus, 
mostly  of  a  dark  brown  colour,  its  interior  being 
often  grey.  Its  surface  is  usually  uneven,  pre- 
senting tubercles  more  or  less  prom>nent,  Ire- 
quently  rounded,  sometimes  pointed,  and  ei  ner 
rough  or  polished.  It  is  very  hard,  difficult  to 
saw,  and  appears  to  consist  of  successive  uneq mU 
layers:  excepting  the  few  atones,  which  co.iU.m 
a  proportion  of  silica,  it  is  the  heaviest  of  the 
urinary  concretions.  Though  this  cal;""  J'^' 
been  named  mulberry,  from  its  resemblance  to 
that  fruit,  yet,  as  Dr.  Marcet  has  obser«-d  there 
are  many  concretions  of  this  class  whic  ,  for 
from  having  the  mulberry  appearance,  are  r«s 
markably  smooth  and  pale-coloured,  as  niay  b 
seen  in  plate  8,  fig.  6  of  that  gentlemmi  s  e  say. 

0  alateLf  lime 'calculi,  of '^P- - 
have  been  observed       described  by  Mr.  A\J>'^^ 
of  the  Norfolk  and  Norwich       «P ff  '  ^^gee 
supposed  to  be  formed  only  in  the  kidne) . 
Syl  of  Sur,.,  Holmes,  vol.  iv.  p.       ;)]  J 
cording  to  Mr.  Braiide,  persons      "  ^/^'^ 
this  species  of  calculus  are  much  less  liable  to 


return  of  the  complaint  tlian  other  patients  who 
discliargo  lithic  calculi.    {Phil.  Trans.  1808.) 

With  ref^ard  to  chemical  characters  (says  Pro- 
fessor Murray),  it  is  less  affected  by  the  appli- 
cation of  the  usual  re-agents   than  any  other 
calculus.     The  pure  alkaline  solutions  have  no 
effect  upon  it,  and  the  acids  dissolve  it  with  great 
difficult}'.    When  it  is  reduced,  however,  to  fine 
powder,  both  muriatic  and  nitric  acid  dissolve  it. 
The  solutions  of  the  alkaline  carbonates  decompose 
it,  as  Fourcroy  and  Vauquelin  have  observed  ; 
and  this  affords  us  the  easiest  method  of  analysing 
it.    The  calculus  in  powder  being  digested  in  the 
solution,  carbonate  of  lime  is  soon  formed,  which 
remains  insoluble,  and  is  easily  distinguished  by 
the  effervescence  produced   by  the  addition  of 
weak  acetic  acid,  while  there  is  obtained  in  solu- 
tion the  compound  of  o.xalic  acid  with  the  alkali  of 
the  alkaline  carbonate.    From  this  the  oxalic  acid 
may  be  precipitated  by  the  acetate  of  lead,  or  of 
barytes  ;  and  this  oxalate,  thus  formed,  may  be 
afterwards  decomposed  by  sulphuric  acid.  Another 
method  of  analysing  this  calculus  is  by  exposure 
to  heat  :  its  acid  is  decomposed,  and  by  raising 
the   heat   sufficiently,   pure   lime   is  obtained, 
amounting  to  about  a  third  of  the  weight  of  the 
calculus.    According  to  Fourcroy  and  Vauquelin, 
the  oxalate  of  lime  calculus  contains  more  animal 
matter  than  any  other, 

Phosphatic  Deposits  and  Calculi. 

The  state  of  the  system,  which  leads  to  the  pro- 
duction of  alkaline  urine,  and  of  white  sand,  is  very 
different  from  that  which  is  attended  with  a  too 
acid  condition  of  the  urine,  and  the  formation  of 
red  sand.    The  latter  occurs  in  individuals  who 
are  over-fed,  or  over-stimulated,  and  take  little 
exercise  ;  but  the  alkaline  urine  indicates  debility 
of  the  system.    In  a  person  who  is  exhausted  by 
too  severe  mental  or  bodily  exertions,  or  has  long 
been  worn  by  mental  anxiety,  the  urine  becomes 
alkaline.    In  many  instances  a  course  of  mercury 
renders  the  urine  alkaline:  in  some  individuals, 
even  a  single  dose  of  calomel  will  produce  the  same 
effect.    In  a  person  who  is  already  weak,  the 
further  degree  of  exhaustion,  resulting  from  the 
operation  of  an  active  purgative,  will  render  the 
urine  alkaline.    Ijijuries  of  the  spine  will  have 
the  same  effect.    This  fact  Sir  Benjamin  Brodie 
observed  as  long  ago  as  1807;  and  always  men- 
tioned it  in  his  Lectures  ever  since  1808.  {Op. 
cil.  p.  180.)    It  follows,  from  the  foregoing  facts, 
that  when  there  is  a  deposit  of  the  triple  phos- 
phate, purgatives,  and  especially  mercurial  ones, 
should  be  emploj'ed  with  great  caution.  Alkaline 
remedies  are  to  be  avoided,  and  acids  exhibited, 
as  first  suggested  by  Dr.  Wollaston.    The  patient 
may  drink  lemonade,  or  eat  oranges,  or  lemons; 
but  if  the  vegetable  acids  disagree,  the  mineral 
acids  may  be  tried.    The  dose  of  the  acid  must 
depend  on  circumstances,  and  be  regulated  ac- 
cording to  the  results  of  frequent  examinations  of 
the  urine  with  the  reddened  litmus  and  yellow  tur- 
meric paper.  "  From  five  to  ten  minims  of  muriatic 
acid,  given  three  times  daily,  will  generally  be 
sufficient ;  but,  in  extreme  cases,  you  may  give  as 
much  as  thirty  or  forty  minims,  or  even  more,  of 
the  strong  nitric  acid,  in  the  course  of  the  day, 
sufficiently  diluted  with  syrup  and  water."  (Sir 
B.  Droilie,  Op.  cil.  p.  187.)    Tonics  are  also  ser- 
viceable, as  bark,  sulphate  of  quinine,  and  prepa- 
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rations  of  iron.    The  diet  should  be  rather  a  ge- 
nerous one,  but  easy  of  digestion.  Fermented 
liquors  and  acidulous  wines  may  be  taken  in  mo- 
deration ;  and  opium  and  henbane,  if  they  do  not 
interfere  with  digestion, are  very  useful.  When  the 
phosphate  of  lime  is  deposited,  together  with  a 
ropy  mucous  secretion   from  the  lining  of  the 
bladder,  the  indication  is  to  remove  the  cause, 
namely,  the  chronic  inflammation  of  that  mem- 
brane.   "Perfect  rest,  in  the  horizontal  posture, 
opiate  clysters  or  suppositories,  opium,  extract  of 
henbane,  or  lettuce,  given  by  the  mouth,  will  be 
useful.  The  exhibition  of  the  decoction  of  the  root 
of  the  pareira  brava  is  in  many  instances  pro- 
ductive of  excellent  effects.    It  has  a  remarkable 
influence  over  the  secretion  of  the  ropy  alkaline 
mucus.  Injections  into  the  bladder  of  warm  water, 
and  even  of  a  weak  solution  of  nitric  acid,  are  some- 
times useful."    {Sir  B.  Brodie,  Op.  cit.  189.) 
Vyhen  the  secretion  of  the  triple  phosphate  by  the 
kidneys,  and  that  of  phosphate  of  lime  by  the 
bladder,  are  coexistent,  this  gentleman  unites  the 
two  modes  of  treatment  called  for  by  this  com- 
bination, and  which  seem  to  him  quite  compatible. 
(See  Bladder,  Inflammation  of.) 

[Both  alkaline  and  earthy   phosphates  exist 
naturally  in  the  urine.  The  former,  viz.  phosphates 
of  soda  and  potash,  are  very  soluble,  and  never 
form  deposits.    The  latter,  or  phosphates  of  mag- 
nesia and  lime,  are  soluble  when  the  urine  is  of 
normal  acidity,  but  are  deposited  in  the  form  of 
white  sand  when  it  becomes  alkaline.    The  phos- 
phate of  magnesia  combines  with  ammonia  to  form 
an  aramonio-magnesian  phosphate,  which  is  thrown 
down  in  a  crystalline  form;  the  phosphate  of  lime 
forms  a  powdery  amorphous  deposit.  Occasionallj-, 
hovyever,  the  ammonio-magnesian  phosphate  is  de- 
posited in  urine  which  gives  a  neutral  or  acid  reac- 
tion with  litmus  paper;  and  Dr.  Golding  Bird 
explains  the  fact  by  supposing  that,  though  the 
urme  may  redden  litmus,  it  may  contain  no  acid  in 
an  uncombined  state.  Dr.  Thudichum  believes  that 
in  these  cases  the  acid  reaction  may  depend  on  the 
presence  of  chloride  of  ammonium,  in  which  the 
magnesian  phosphate  is  very  slightly  soluble.  Phos- 
phate of  lime,  however,  is  so  soluble  in  the  latter 
salt,  that  it  could  not  exist  as  a  deposit  as  long  as  ' 
any  of  the  chloride  of  ammonium  is  not  neutra- 
lised.    (See  Thudichum,  Pathol,  of  the  Ui-ine, 
10(j8,  p,  204.)    It  is  worthy  of  notice  that  a 
white  deposit  of  earthy  phosphates,  which  might 
be  mistaken  for  albumen,  is  sometimes  thrown 
down  when  urine  is  heated.    This  probably  occurs 
when  the  solvent  acid  is  a  volatile  one,  such  as  car- 
bonic acid,  the  evaporation  of  which  may  cause  the 
earthy  deposit  to  appear.    This,  however,  will  be 
at  once  dissolved  by  the  addition  of  a  little  nitric 
or  hydrochloric  acid,  and  is  thus  readily  distin- 
guished from  albumen. 

The  magnesian  phosphate  is  always  derived 
from  the  urine  ;  the  phosphate  of  lime,  however, 
may  also  be  derived  from  the  mucous  secretions  of 
the  urinary  passages.  It  is  present  in  small  quan- 
tities in  the  secretions  of  all  mucous  membranes, 
but  is  produced  in  excess  when  these  membranes 
are  irritated  and  inflamed.  It  is  present  in  con- 
siderable quantity  in  the  ropy  mucus  of  chronic 
inflammation  of  the  bladder.  This  mucus  is  itself 
alkaline,  but,  in  addition  to  this,  its  presence  pro- 
bably increases  the  alkalinity  of  the  urine  by  favour- 
ing the  decomposition  of  urea,  and  itscouveraiou  iuto 
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carbonate  of  ammonia.  Any  irritating  cause,  such 
as  calculus,  enlarged'  prostate,  or  urethral  stric- 
ture, may  therefore,  in  this  way,  produce  alkaline 
urine  and  phosphatic  deposits.  "  Dr.  Owen  Rees 
has  pointed  out  that  undue  acidity  of  t-he  urine 
even  may  have  the  same  effect,  by  exciting  inflam- 
mation and  increased  mucous  secretion,  and  that 
in  such  Crises  alkaline  urine  may  be  advantage- 
ously treated  by  alkaline  remedies,  to  remove  the 
acidity  which  was  its  original  cause.] 

Triple  Phospliate  of  Ahuinesia  and  Ammonia 
Pfposiis  and  Calculi.  —  Dr.  Wnllaston  describes 
tiie  form  of  the  crystals  of  this  salt  as  being  a 
short  trilateral  prism,  having  one  angle  a  right 
angle,  and  the  other  two  equal,  terminated  by  a 
pyramid  of  three  or  six  sides.    These  crystals,  as 
Dr.  Marcet  has  explained,  are  but  very  sparingly 
soluble  in  water,  but  very  readily  in  most,  if  not 
all,  the  acids;  and,  on  precipitation,  they  reassume 
the  crystallised  form.    From  the  solutions  of  these 
crystals  in  muriatic  acid,  sal  ammoniac  may  be 
obtained  by  sublimation.     Solutions  of  caustic 
alkalies  disengage  ammonia  from  the  triple  salt, 
the  alkali  conii)ining  with  a  portion  of  the  phos- 
phi)ric  acid.    The  existence  of  tliis  calculus  in  the 
intestines  of  animals  was  first  pointed  out  by 
Fourcroy;  but,  its  being  a  constituent  part  of  some 
urinary  calculi  of  the  human  subject  was  originally 
discovered  by  Dr.  Wolliston.  {P/dl.  Trans.  1797.) 
According  to  Dr.  Piout,  this  species  of  calculus  is 
always  nearly  white;  its  surface  is  commonly  un- 
even, and  covered  with  minute  shining  crystals. 
Its  texture  is  not  laminated,  and  it  is  easily 
broken  and  reduced  to  powder.    In  some  rare  in- 
stances, however,  it  is  hard  .md  compact,  and, 
when  broken,  exhibits  a  crystalline  texture,  and  is 
more  or  less  transparent.    Calculi,  composed  en- 
tirely of  the  phosphate  of  magnesia  and  ammonia, 
are  rare,  but  specimens,  in  which  they  constitute 
the  predominant  ingredient,  are  by  no  means  un- 
common.   (^Prout,  p.  86.)     When  the  blowpipe 
is  applied,  an  aunuoniacal  smell  is  perceived,  the 
fragment  diminishes  in  siz-',  and  if  the  heat  be 
strongly  urged,  it  ultimately  undergoes  an  imper- 
fect fusion,  being  reduced  to  the  state  of  phospliale 
of  magnesia.     (P.  69.)    [Clusters    of  acicular 
crj'stals  of  this  salt,  adhering  together  by  one  ex- 
tremity, so  as  to  give  the  appearance  of  rosettes, 
are  sometimes  rnet  with;  also  stellar  or  foliaceous 
crystals.     (See  Golding  Bird,  hoc.  cit.  p.  283.) 
The  latter  form  may  be  produced  artificially  by 
the  addition  of  ammonia  to  healthy  urine.]  One 
fact  of  great  importance,  respecting  this  species  of 
calculus,  is  mentioned  by  Sir  A.  Cooper  in  his  lec- 
tures; viz.,  that  it  is  particularly  liable  to  be  re- 
produced after  lithotomy,  and  therefore,  until  the 
patient's  diathesis  has  been  corrected  by  medical 
treatment,  he  cautions  surgeons  not  to  perform  the 
operation.    In  cases  of  this  description,  he  says, 
a  substance  like  mortar  is  discharged  from  the 
Lladder,  and  tlie  urine  is  very  fetid. 

Bone  Earth,  Phosphate  of  Lime  Calculus. — The 
presence  of  phosphate  of  lime  in  urinary  calculi 
had  been  mentioned  by  Bergniann  and  others, 
■wiien  Dr.  Wollaston  first  ascertained  that  some 
calculi  are  entirely  composed  of  it.  From  the  in- 
vestigations of  Dr.  Wollaston,  it  appears  that  this 
substance  sometimes,  though  rarely,  composes  tlie 
entire  calculus,  but  that,  in  general,  it  is  mixed 
with  other  ingredients,  particularly  with  uric  acid 


first  case,  the  calculus  is  described  as  being  of  "a 
pale  brown  colour,  and  so  smooth  as  to  appear 
polished.    When  sawn  throufih,  it  is  found  very 
regularly  laminated,  and  the  laminae,  in  general, 
adhere  so  slightly  to  each  other  as  to  separate  with 
ease  into  concentric  crusts.    It  dissolves  entirely, 
though  slowly,  in  muriatic  or  nitric  acid.  Exposed 
to  the  flame  of  the  blowpipe,  it  is  at  first  slightly 
charred,  but  soon  becomes  perfectly  white,  retain- 
ing its  form,  until  urged  with  the  utmost  heat  from 
a  common  blowpipe,  when  it  may  be  completely 
fused.    It  appears  to  be  more  fusible  than  the 
phosphate  of  lime,  which  forms  the  basis  of  bone; 
a  circumstance  which  Dr.  Wollaston  ascribes  to  the 
latter  containing  a  larger  quantity  of  lime.  {PhU. 
Trans.  1797.)    It  appears  from  the  investigations 
of  Dr.  Prout  that  the  inner  membrane  of  the 
bladder,  when  affected  with  chronic  inflammation, 
may  secrete  a  quantity  of  adhesive  mucus  con- 
taining phosphate  of  lime.  A  portion  of  the  phos- 
phate of  lime,  thus  produced,  mixed  probably  with 
some  of  the  triple  phosphate  from  the  urine,  is  depo- 
sited on  the  lymph,  and  thus  the  incrustation  Uikes 
place.   (See  Brodie  on  tlie  Urinary  Organs,  p.  224.) 

Fusible  Calculus. — Mr.  Tennant  first  discovered 
that  this  substance  was  different  from  the  lithic 
acid,  and  that,  when  urged  by  the  blowpipe,  in- 
stead of  being  nearly  consumed,  a  large  part  of  it 
melted  into  a  white  vitreous  globule.  The  nature 
of  the  fusible  calculus  was  afterwards  more  fully 
investigated  and  explained  by  Dr.  Wollaston. 
[Phil.  Trans.  1797.)  According  to  the  excellent 
description  lately  given  of  this  calculus  by  Dr. 
Marcet,  it  is  conmionly  whiter  and  more  friable 
than  any  other  species.  It  sometimes  resembles  a 
mass  of  chalk,  leaving  a  white  dust  on  the  fingers, 
and  separates  easily  into  layers,  or  laminae,  the  in- 
terstices of  which  are  often  studded  with  sparklmg 
crystals  of  the  triple  phosphate.  At  other  tmies, 
it  appears  in  the  form  of  a  spongy  and  very  friable 
whitish  mass,  in  which  the  laminated  structure  is 
not  obvious.  Calculi  of  this  kind  often  acquire  a 
very  large  size,  and  they  are  apt  to  mould  them- 
selves in  the  contracted  cavity  of  the  bladder,  as- 
suming a  peculiarity  of  form  which  Dr.  Marcet 
has  never  observed  'in  any  of  the  other  species  of 
calculi,  and  which  consists  in  the  stone  terminatmg, 
at  its  broader  end,  in  a  kind  of  peduncle,  corre- 
sponding to  the  neck  of  the  bladder.  The  chemica 
composition  of  the  lusible  calculus  is  a  mixture  ot 
the  triple  phosphate  of  magnesia  and  ammonia  and 
of  the  phosphate  of  lime.  These  two  salts,  winch, 
when  separate,  are  infusible,  or  nearly  so,  when 
mixed  together  and  urged  by  the  blowpipe,  easily 
run  into  a  vitreous  globule.  The  composition  of 
this  substance,  s:.ys  Dr.  Marcet,  may  be  shown  in 
various  ways.  Thus,  if  it  be  pulverised  and  aceuc 
acid  poured  upon  it,  the  triple  "ysta  s  wdl  be 
readily  dissolved,  while  the  phosphate  ot  lime  «.  1 
scarcely  be  acted  upon  ;  after  which  the  murm  c 
acid  will  readily  dissolve  '""^'l  f.^'^PS' 
leaving  a  small  residue,  consisting  of  l"'"'^ 
a  portion  of  which  is  always  found  mixed  with  the 
fusible  calculus.  ,  ,      ,„  „f 

It  is  also  remarked  by  Dr.  Marcet,  tha  many  ol 
the  calculi  which  form  round  extraneous  bodies  m 
the  bladder,  are  of  the  fusible  kind. 

Cahbonate  of  Lime  CALct'HJS. 
This  substance  is  not  enumerated  by  Dr.  Marcet 


"iui  otner  ineredients,  particularly  Willi  unu  .n-m  i  auu;>i..i..v^. . .  -,„„„,,]:.  i,„t. 
and  phosphate  of  magnesia  and  ammonia.    In  the  |  as  entering  in  the  composition  of  urinary  cacuii , 


according  to  Mr.  Ti.  Smith,  there  cnn  be  no  doubt 
of  the  fact.  Dr.  W.  11.  Gilby,  of  Clifton,  lie 
says,  detected  it  decidedly  in  four  instances.  "A 
notice  of  it  will  be  fonnd  in  Mr.  Tilloch's  Journ. 
for  1817,  vol.  xlix.  p.  188,  in  the  account  of  a 
curious  calculus,  given  to  me  by  Mr.  G.  M. 
Burroughs,  of  Clifton  ;  the  nucleus  of  which  is  a 
CDuimon  cinder,  an  inch  and  a  half  long  and  one 
broad.  Since  the  publication  of  that  paper  (con- 
tinues Mr.  Smith)  Mr.  H.  Sully,  of  Wivelisconibe, 
sent  nie  three  oddly-shaped  calculi,  which  he  re- 
moved from  a  lad,  together  with  fifteen  pea-sized 
oires  previously  voided  by  the  urethra,  which  are 
entirely  carbonate  of  lime,  held  together  by  animal 
mucus."  (See  Med.  Chir.  Trans,  vol.  xi.  p.  U.)  Dr. 
Prout  has  also  seen  small  calculi  composed  almost 
entirely  of  carbonate  of  lime.  {On  Gjavel,&c.f.  89. 

[Concretions  of  carbonate  of  lime  are  occa- 
sionally formed  in  the  prostate;  it  is  possible, 
therefore,  that  some  of  the  calculi  of  this  substance 
which  have  been  found  in  the  bladder  may  have 
been  derived  from  this  source.] 
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preparations  of  iron  by  Dr.  Golding  Bird,  but  the 
number  of  cases  met  with  have  not  been  suffici.  iit 
to  admit  of  definite  conclusions,  so  that  each  case 
must  be  considered  on  its  own  merits,  and  in  con- 
nection  with  such  concomitant  symptoms  as  may 
happen  to  be  present.  From  the  cases  which  have 
been  recorded,  the  tendency  to  this  deposit  appear* 
to  be  hereditary  in  a  remarkable  degree.] 

The  Fibrinous  and  other  Psel'bo-Calculi. 


The  Cystic  Oxide  Calculus  is  small  and 
very  rare.  It  was  first  described  by  Dr.  WoUaston. 
(P/iil.  Trans,  for  1810.)    In  external  appearance. 
It  bears  a  greater  resemblance  to  the  triple  phos- 
phate of  magnesia  than  any  other  sort  of  cal- 
culus.   However,  it  is  more  compact,  and  does 
not  consist  of  distinct  laniinas,  but  appears  as  one 
mass  confusedly  crystallised  throughout  its  sub- 
stance.    It  has  a  yellowish  semi-transparency 
and  a  peculiar  glistening  lustre.    Under  the  blow- 
pipe, it  gives  a  singularly  fetid  smell,  quite  different 
from  that  of  lithic  acid  or  the  smell  of  prussic 
acid.     In  consequence   of   the   readiness  with 
which  this  species  of  calculus  unites  both  with 
acids  and  alkalies,  in  common  with  other  oxides, 
and  the  fact  of  its  also  containing  oxygen  (as  is 
proved  by  the  formation  of  carbonic  acid  by  dis- 
tillation), Dr.  WoUaston  named  it  an  oxide,  and 
the  term  cystic  was  added  from  its  having  been 
originally  found  only  in  the  bladder  in  two  e.x- 
araples.    Dr.  Marcet,  however,  has  subsequently 
met  with  no  less  than  three  instances  of  calculi 
formed  of  cystic  oxide,  all  of  which  were  un- 
questionably of  renal  origin. 

[Cystic  oxide  or  cystine  contains  a  large  propor- 
tion, 26  per  cent.,  of  sulphur,  derived  probabh-, 
according  to  Dr.  Golding  Bird,  from  the  sulphur 
extractive  matter  of  the  urine,  and  the  result  of 
abnormal  changes  in  the  albuminous  and  other 
tissues  containing  sulphur.  Cystic  oxide  calculi, 
usually  pale  yellow  wlien  removed,  become  of  a 
brown  or  dirty  green  colour  by  keeping. 

A  deposit  of  cystine  is  occasionally  met  with  in 
the  urine.  It  always  occurs  in  a  crystalline  form, 
the  crystals,  as  seen  by  the  microscope,  being  flat 
hexagonal  plates,  generally  superposed  in  clusters. 
This  sediment  is  abundant,  and  might  be  mistaken 
for  the  pale  urate,  or  for  the  phosphatic  deposit. 
It  is  distinguishable  from  the  former  by  not  dis- 

■  appearing  on  warming  the  urine,  and  from  the 
hitter  by  being  insoluble  in  very  dilute  hydro- 
chloric or  strong  acetic  acid.  {Golding  Bird 
Lnc.  cit.  p.  195.)  •>  ■> 

No  very  definite  indications  for  the  treatment  of 

■  this  deposit  can  be  given.  The  nutritive  and 
dige:,tive  functions  must  be  regulated  with  care 

'■  Tonics  will  in  most  cases  be  required.  The  nitro- 
•  muriatic  was  recommended  by  Dr.  Prout,  and  the 


The  chemical  properties  of  a  new  calculus,  men- 
tioned by  Dr.  Marcet,  correspond  to  those  of 
hbriue,  and  he  therefore  suggests  the  propriety 
ot  distinguishing  it  by  the  term  fibrinous.  For  a 
particular  description  of  these  new  substance^  I 
must  refer  to  this  gentleman's  essay.  ' 

[Substances  of  this  nature  are  rfegaided  by  Dr 
Golding  Bird  as  consisting  of  dried  inspissated 
albuminous  matter  exuded  from  an  irri-ated  kid- 
ney, and  to  be  in  no  way  analogous  to  calculi  pro- 
perly so  called. 

A  Uro'Stealilh  Calcuhts  has  been  described  by 
Heller,  and  specimens  have  been  examined  by  Dr 
VV.  D  Moore,  who  has  given  a  detailed  descrip- 
tion of  them  in  the  DtAlin  Quarterly  Journal,  vol 
1-  1854,  p.  473.  Uro-stealith  is  a  fatty  or  resinous 
substance  of  waxy  consistence. 

Blood  CuZcmZi.— Concretions  of  a  dark  rusty  or 
nearly  black  colour,  and  of  considerable  hardness 
have  been  found  in  the  bladder,  and  have  been  suni 
posed  to  be  formed  from  blood  coagula.  In  some 
of  these,  examined  by  Dr.  Rees,  forms  resembling 
the  remains  of  blood  corpuscles  were  met  with  1 

Alternating  Calculus. —hhhic  strata  frequentlvr 
alternate  with  layers  of  oxalate  of  lime,  or  with 
the  phosphates.  Sometimes  also  the  mulberrv 
alternates  with  the  phosphates,  and,  in  a  few  in- 
stances, three,  or  even  four,  species  of  calculi  occur 
m  the  same  atone,  disposed  in  distinct  concentric 
laminzB.  On  the  comparative  frequency  of  these 
and  other  varieties  of  calculi.  Dr.  Prout's  work 
contains  valuable  information. 

Compound  Calcidi,  xuith  their  Ingredients  inti- 
mately jBio'ed— Under  this  title,  Dr.  Marcet  com- 
prehends certain  calculi  which  have  no  character 
istic  feature  by  which  they  can  be  considered  as 
distinctly  belonging  to  any  of  the  other  classes 
He  observes  that  they  may  sometimes  be  reco.^- 
nised  by  their  more  or  less  irregular  figure,  and 
their  less  determinate  colour;  by  their  being  less 
distinctly,  if  at  all,  divisible  into  strata;  and  bv 
their  often  possessing  a  considerable  hardness  B v 
chemical  analysis  confused  results  are  obtained 
Jsee  Essay  on  ike  Chem.  and  Med.  Hist,  of  Calcu 
lous  Disorders,  p.  90.)  ^"<c«- 

Calculi  0/ the  Prostate  Gland.— The  composition 
of  these  calculi  is  said  to  have  been  first  explained 
by  Dr.  WoUaston.  (See  Phil.  Trans,  for  1797  ) 
ihey  all  consist  of  phosphate  of  lime,  the  earth 
not  being  redundant,  as  in  bones.  Their  size  varies 
fVon,  that  of  a  pin's  head  to  that  of  a  hazel-nut 
J.  heir  form  18  more  or  less  spheroidal,  and  they  are 
of  a  yellowish  brown  colour. 


Consult  T.  Lol>f>,  A  Treatise  on  Dissolvents  of  thr- 
Stone  8vo.  Lon,l.  1739.  Stephen  Uates,  lix  , crime  u 

Tom     m7''°?, ^J'- .S'e'^vens's  .vie.liciu  s" 8vo! 
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against  Mrs.  Steevens's  Medicine,  8vo.  Loud.  1739  ; 
and  Supplement,  1740.   N.  Hultne,  a  safe  and  easy 
llcniedy  for  the  Stone,  &c.  4to.  Lond.  1778.  Wm. 
Butler,  Method  of  Cure  fur  the  Stone,  chiefly  by  in- 
iections,  12mo.  Edin.  1754.   B.  Langrish,  Physical 
Experiments  upon  Brutes,  in  order  to  discover  a  safe 
Method  of  dissolving;  Stones  in  the  Bladder  by  Injec- 
tions, 8vo.  Lond.  1746.    J.  Jurin,  Efl'ects  of  Soap- 
ley,  taken  internally  for  the  Stone,  2d  edit,  with  an 
Appendix,  12mo.  Lond.  1745.        F.  Schreiber,  Be 
Medicamento  h  J.  Steevens,  contra  Calculum,  (livul- 
gato  inefficaci  et  noxio,  GOtt.  1744.   Murra)/  Forbes, 
A  Treatise  upon  Gravel  and  Gout,  with  an  Examina- 
tion of  Dr.  Austin'sTheory  of  Stone,  an  Inquiry  into 
the  Operation  of  Solvents,  &c.  8vo.  Lond.  1793.  W. 
Austiv,  A  Treatise  on  the  Origin  and  component 
Parts  of  the  Stone,  &c.  8vo.  Lond.  1791.  T.  Beddoes, 
On  the  Nature  and  Cure  of  Calculus,  &c.  8vo.  Lond. 
1793    J.  S.  Dorsey,  An  Essay  on  the  Lithontnptic 
Virtues  of  the  Gastric  Liquor.  8vo,  Philadelphia, 
1802.    M.  Girardi,  de  Uva  Ursina,  ejus  que  et  Aqua; 
Calcis  Vi  lithontriptica,  &c.  Patav.  1764.  Scheele,\n 
Stockholm  Trans.  Fourcroy,  in  Syst^me  des  Connois- 
sances  Chimiques,  1801.    WoUaston,  Pearson,  anA 
Brande,  in  fhil.  Trans,  and  Journal  of  Science  and 
Arts,  vols.  vi.  and  viii.  &c.   A.  Marcet,  On  ti,e  Che- 
miral  History  and  Medical  Treatment  ot  Calculous 
Disorders,  Svo.  Lond.  1817  :  a  work  full  of  valuable 
information.    Wilson  Philip,  in  Medical  Trans,  vol. 
vi.    Dr.  Henry,  in  Med.  Chir.  Trans,  vol.  x.  C. 
Scudamore,  On  Gout,  &c.  edit.  3.    J?.  Magendie, 
K^cherches  Physiologiques  et  M^dicales  sur  les 
Causes,  &c.  de  la  Gravelle,  8vo,  Pans,  1818.   Ph.  v. 
Walther,  Ueber  die  Harnsteinc,  in  Journ.  fur  Chir.  b. 
i  Berlin  1820.   ^.  Coi?/«nrf //MicAi^sn,  On  the  Com- 
parative'infrequency  of  Urinary  Calculi  among  Sea- 
faring People,  vid.  Med.  Chir.  Trans,  vol.  ix.  R. 
,Smith,  A  Statistical  Enquiry  into  the  Frequency  of 
Stone  in  the  Bladder  in  Great  Britain  and  Ireland, 
vid.  Med.  Chir.  Trans,  vol.  xi.    W.  Prout,  An  En- 
ouirv  into  the  Nature  and  Treatment  of  Gravel,  Cal- 
culus &c.  8V0.  Lond.  1821 :  a  work  abounding  in 
original  valuable  observations.   J.  WiUon,  On  the 
Structure  and  Physiology  of  the  Male  Urinary  and 
Genital  Organs,  and  the  Nature  and  Treatment  of 
tlieir  Uisea.es,  Svo.  Lond.  1821.  /.  P.  Frank,  On 
Urinary  Calculi,  see  Journ.  of  Forei?n  Med.  No.  xix. 
Sir  Beliamin  Brodie,  On  Dis.  of  the  Urinary  Organs, 
1)  166  &c  ed.  2,8vo.  Lond.  1835.  John  Green  Crosse, 
On  the  Formation,  Constituents,  and  Extraction  of 
Urinary  Calculus,  4to.  Lond.  1835.    Thomas  Kmr, 
Lithotrity  and  Lithotomy  compared,  &c.  8vo.  Lond. 
1832    Dr.  Yelloly's  Analysis,  in  Phil.  Trans.  And 
Remarks  on  the  tendency  to  Calculous  Diseases,  &c. 
8vo.  Lond.  1829.  iGoldingBird,  oxi  Urinary  Deposits, 
edit  5    Edited  by  Edmund  Lloyd  Birkett,  M.U., 
1857     A.  H.  Hassan,  M.D.,  The  Ujine  in  Health 
and  Disease.    Lionel  Beale,  F.R.S    On  Kidney 
Diseases  and  Urinary  Deposits,    1868.    J.  L.  W. 
Thudichum,  M.D.,  Pathology .  of  the  Urine,  1868. 
Holmes,  Syst.  of  Surgery,  vol.  iv.  1861. J 

URINE,  INCONTINENCE  OF.— [Properly 
employed,  this  term  is  applicable  to  four  different 
abnormal  conditions  affecting  the  urinary  bladder. 
Incontinence  signifies  total  or  partial  inability  to 
retain  a  normal  quantity  of  urine,  no  marked  in- 
flammatory condition  of  the  mucous  lining  ot  the 
bladder  being  present.  It  is  thus  to  be  con- 
trasted with  the  condition  known  as  retention  ot 
urine  on  the  one  hand,  and  from  undue  irritability 
of  the  bladder  on  the  other.  In  the  latter  case  the 
organ  is  unable  to  retain  its  contents,  not  because 
there  is  any  loss  of  power  in  the  retaining  appara- 
tiis,  but  because,  owing  almost  invariably  to  the 
presence  of  some  degree  of  inflammation  in  the 
inner  coat,  the  presence  of  urine  is  felt  to  be  irri- 
tating, and  the  bladder  acts  in  consequence. 

Tlie  first  form  of  incontinence  to  be  noticed  is 
that  which  results  from  central  paralysis,  the  effect 
either  of  injury  or  of  disease.  Although  this  most 
commonly  produces  retention  of  urine,  yet  it  some- 
times occasions  paralysis  of  the  retaining  muscular 
apparatus  of  the  neck  of  the  bladder  and  of  the 


urethra;  and  the  urine  leaves  the  viscns  as  fast  as 
it  enters  by  the  ureters.  When  the  paralysis  is 
complete,  as  happens  after  injury  to  the  spinal 
cord,  retention  is  always  produced.  It  appears  to 
bo  only  in  a  few  exceptional  cases  of  partial  para- 
lysis that  true  incontinence  of  urine  is  present.  It 
is  obvious,  therefore,  that  this  condition  may  affect 
individuals  of  all  ages,  although  it  is  met  with 
chiefly  in  those  of  middle  and  advanced  life.  As 
far  as  my  own  observation  is  concerned  I  believe 
it  is  more  frequently  met  with  in  those  functional 
disorders  of  the  nervous  system  which  arise  from 
exhaustion,  from  sexual  excesses,  and  the  like, 
than  in  connection  with  the  organic  changes  of  the 
brain  which  appear  late  in  life. 

The  second  form  is  a  very  rare  one,  and  affects 
the  aged  onl)'.  It  is  due  to  a  peculiar  enlargement 
of  the  prostate  gland  by  which  the  internal  meatus 
of  the  urethra  is  so  expanded  as  to  prevent  the 
accumulation  of  urine,  whence  incontinence  results. 
Almost  invariably  the  result  of  enlarged  prostate 
is  retention  of  urine,  and  this  may  become  so  con- 
siderable that  a  quantity  of  surplus  urine  maj'  be 
running  off  constantly;  or  this  may  occur  during 
sleep  only,  or  during  muscular  efforts  of  the  bodvi 
This  condition,  however,  is  not  incontinence,  and 
is  not  included  by  the  definition  piven  above.  It 
is  a  state  of  retention;  the  bladder  is  gorged  with 
urine,  and  a  portion  overflows.  It  is  of  the  utmost 
importance  to  guard  against  the  common  error  of 
confounding  these  two  states.  Many  a  patient 
afilicted  with  retention,  whose  bladder  was  com 
stantly  overflowing,  has  been  led  by  this  circum- 
stance to  suppose  that  the  organ  was  empty;  and 
frequently  the  medical  attendant  has  been  similarly 
misled.  It  should  be  held  as  an  axiom,  the  im- 
portance of  which  it  is  impossible  to  over-estimate, 
that  an  involuntary  flow  of  urine,  indicates  retention, 
not  incontinence. 

The  third  form  is  that  which  depends  upon  me- 
chanical distension  of  the  neck  of  the  bladder:  as 
by  the  presence  of  a  calculus  which  is  partly  vesical 
and  partly  urethral,  so  that  the  urine  dribbles  by 
its  side  and  is  thus  constantly  voided.  Over-disr 
tension  of  the  neck  of  the  bladder  in  the  female 
for  extraction  of  calculus  has  also  been  followed  by 
incontinence.  The  abnormal  flow  of  urine  which 
is  due  to  fistula,  vesico-vaginal,  vesico-rectal,  &c.  is 
not  considered  as  incontinence  in  the  common  sense 
of  the  term.  . 

The  fourth  form  of  incontinence  of  unne  is  that 
which  affects  children  and  young  adults.  It  is 
not  a  total  but  a  partial  one,  and  occurs  during 
sleep.  The  patient,  without  being  aroused,  passes 
water  once,  twice,  or  more,  during  the  hours  of  resU 
and  this  frequently  in  spite  of  all  the  precautions 
which  are  taken  to  avoid  it.  It  is  extremely  com- 
mon in  early  life,  but  sometimes  unfortunately 
continues  even  after  puberty,  in  which  case  it  w 
generally  an  obstinate,  and  always  a  verj  Q« 
tressing  complaint. 

Treatment  of  Incontinence  depending  on  par^. 
lysis.— A  successful  treatment  of  this 
must  here  depend  mainly  on  the  benefit  which  in 
disorder  of  the  central  organs  is  cipable  ot 
ceiving.    As  has  been  stated  above,  n 
in  connection  with  functional  than  with  org*m 
paralysis  that  we  meet  with  this  f«™; 
there  is  in  such  cases  reason  to  hope  thai  _^ 
patient  may  derive  benefit  from  treatment-  i 
impossible  therefore  to  describe  it  in  this  pi«  . 


since  it  resolves  itself  into  that  which  the  systemic 
cundition  requires. 

When  it  eontin\ies  notwithstanding  thnt  the 
paralj'sis  of  the  extremities  or  voluntary  muscles 
elsewhere  has  diminished,  the  effect  of  countor- 
irritation  over  the  sacrum  should  be  tried;  the  in- 
.  fluence  of  a  galvanic  current  passed  daily  from  the 
spine  to  the  perineum,  groins,  and  pubes  in  succes- 
sion, during  a  period  of  two  or  three  weeks,  is  un- 
doubtedly beneficial  in  some  of  these  cases. 
Added  to  this  the  indication  is  usually  present  for 
tonic  treatment,  for  the  administration  of  iron,  and 
for  cold  bathing.  Sometimes  strychnia,  in  small 
doses,  carefully  watched,  and  continued  for  a  con- 
siderable length  of  time  is  a  valuable  agent  in 
these  cases. 

Treatment  of  the  second  form,  depending  on 
an  abnormal  and  very  unusual  form  of  hypertrophy 
of  the  prostate. — The  mechanical  condition  which 
produces  the  disorder  is  not  susceptible  of  altera- 
tion by  any  known  mode  of  treatment.  However, 
it  is  exceedingly  rare,  and  few  surgeons  can  cite 
more  than  a  few  examples  of  its  occurrence.  For 
this,  as  for  the  exceedingly  common  condition  of 
unduly  irritable  bladder  producing  frequent  mictu- 
rition,  a  well-made  urina!  is  often  essential  to  the 
comfort  of  the  patient.  In  the  circumstance  now 
under  consideration  it  is  absolutely  necessary. 

Treatment  of  the   third  form,    depending  on 
mechanical  distension  of  the  neck  of  the  bladder 
and  its  results. — If  it  is  due  to  the  presence  of 
urethro-vesical  calculus  the  obvious  course  is  to 
remove  the  cause,  and  after  a  successful  operation 
the  disappearance  of  the  incontinence  may  be 
reckoned  on.    When  it  has  persisted  long  after 
over-distension  of  the  female  urethra,  it  frequently 
defies  all  treatment.    Generally,  unless  the  dis- 
tension has  been  very  considerable,  and  has  in- 
deed probably  amounted  to  serious  rupture,  the 
urethra  will  regain  its  tone  within  a  few  days 
after  such  operations,  without  any  special  treat- 
ment.   In  the  worst  cases  it  will  often  be  found 
on  careful  examination  that  there  has  been  some 
sloughing  due  to  the  violence  used,  and  loss  of 
some  portion  of  the  urethra  essential  to  the  proper 
performance  of  its  function.    The  remedy  for  this 
condition  is  a  plastic  procedure  of  some  kind, 
■which  will  be  considered  in  its  place.    The  em- 
ployment of  well-adapted  apparatus  to  receive  and 
retain  the  urine  is  here  also  indispensable  to  the 
patient's  comfort. 

Treatment  of  the  fourth  form;  or  that  partial 
incontinence  which  affects  children  and  youm/ 
adults. — In  3'oung  children  the  disorder  usuiilly 
gets  well  of  itself  as  they  grow  up  and  acquire 
strength.  When  they  wet  their  beds  really  from 
idleness  and  carelessness  (which  I  believe  is  rarely 
the  case),  moderate  chastisement  may  be  proper, 
inasmuch  as  the  fear  of  correction  will  make  them 
pay  more  attention  to  the  earliest  call  of  nature. 
It  has  always  been  my  own  conviction,  that  this 
doctrine  is  carried  to  an  unjustifiable  extent,  par- 
ticularly in  schools,  and  been  a  pretext  for  the 
most  absurd  kind  of  severity.  Nor  is  it  doubted 
by  any  man  who  understands  the  subject,  that,  in 
almost  all  cases,  the  disorder  is  a  true  infirmity, 
arising  from  the  causes  already  indicated,  and  not 
from  indolence  ;  the  supposed  crime  taking  place, 
in  fact,  when  the  child  is  asleep  and  unconscious' 
of  what  is  happening. 

If  excessive  irritability  and  constitutional  weak- 
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nei.8  be  the  cause  of  incontinence  of  urine,  and  a 
very  small  quantity  of  urine  forces  the  bladder  to 
contract,  the  resistance  of  the  urethra  being  invo- 
luntarily overcome,  an  endeavour  should  be  made 
to  lessen  such  irritability  by  the  use  of  the  warm 
or  the  cold  bath,  sea-bathing,  tonics,  chalybcates, 
good  air,  &c.  And,  in  order  to  prevent  the  acci- 
dent from  taking  place  in  the  night-time,  the  child 
should  not  take  any  drink  for  some  time  before 
being  put  to  bed;  the  bladder  should  be  always 
emptied  before  sleep,  and  if  necessary,  the  child 
ought  to  be  taken  up  in  the  night  for  the  same 
purpose. 

But  by  far  the  best  remedy  which  I  am  ac- 
quamted  with  for  these  cases,  acting  indeed  for 
many  like  a  specific,  is  belladonna.  It  should  be 
given  in  small  doses  three  times  a  day,  say  for  a 
child  of  three  to  five  years  old  the  twelfth  of  a 
grain  of  the  extract  to  commence  with,  increasinn- 
it  if  necessary  by  degrees  to  three  or  four  times 
that  quantity.  With  older  children  the  dose  is  to 
be  larger  in  proportion.  It  is  essential  that  the 
quality  of  the  drug  should  be  unexceptionable, 
otherwise  the  treatment  will  appear  to  be  de- 
fective. 

Cauterising  the  prostatic  urethra  and  neck  of 
the  bladder  with  a  solution  of  fifteen  to  twenty 
grains  of  nitrate  of  silver  to  the  ounce  of  distilled 
water  has  in  my  own  hands  effected  cures  after 
the  failure  of  medicine.  It  is  at  first  sometimes 
temporary  only  in  its  effects;  but  should  be  tried 
three  or  four  times  at  least  before  relinquishing  it 
as  a  remedy,  I  have  had  occasion  only  to  use  it 
at  and  after  puberty.] 

Henry  Thompson. 


URINE,  RETENTION  Q¥. -[Retention  of 
urine  is  an  inability,  whether  total  or  partial,  of 
expelling  by  the  natural  efforts  the  urine  contained 
in  the  bladder.    The  characteristic  symptom,  pre- 
vious to  the  introduction  of  the  catheter,  is  disten- 
sion of  the  bladder,  sometimes,  but  not  always,  to 
be  perceived  by  an  examination  of  the  hypoga?- 
trium,  after  the  patient  has  discharged  all  °the 
urine  which  he  is  capable  of  expelling.    As  this 
complaint  may  exist  when  the  flow  of  urine  from 
the  bladder  is  by  no  means  totally  stopped,  great 
caution  is  required  to  avoid  mistakes.  Violent 
efforts  to  make  water  are  often  excited  at  intervals 
and  during  these  strainings  small  quantities  of 
urine  may  be  expelled.    Such  a  case  may  be  mis- 
taken for  strangury,  as  it  exists  in  acute  inflamma- 
tion of  the  prostate  gland,  or  of  the  bladder. 

At  other  times  a  retention  of  urine  may  really 
exist,  though  the  patient  can  make  water  in  a 
stream,  and  discharge  in  the  course  of  the  twenty- 
four  hours  a  quantity  equal  to  that  which  is  com- 
monly discharged  by  a  person  in  health.  Under 
this  circumstance  the  distension  of  the  bladder  will 
continue  till  the  patient  is  relieved  by  the  catheter. 
And  lastly,  it  sometimes  happens,  when  the  bladder 
has  suffered  its  utmost  distension,  that  the  urine 
runs  off  by  the  urethra  as  fast  as  it  is  brought  into 
the  bladder  by  the  ureters.    (See  Urine, 'Incon- 

TINRNCK  OF.) 

In  forming  a  correct  judgment  of  all  these  cases 
it  is  very  necessnry  to  recollect  the  important  di- 
vision of  retentions  of  urine  into  the  complete  and 
incomplete  forms;  a  distinction  which  will  at  once 
put  the  surgeon  on  his  guard  against  a  variety  of 
errors.    He  should  also  recollect  the  practical  tliyj- 
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sion  of  all  retentions  of  urine  into  two  classes;  one 
depending  upon  an  impediment  or  obstniciion  at 
the  neck  of  the  bladder,  or  in  the  course  of  the 
urethra  ;  the  other  upon  causes  which  operate  by 
weakening  the  bladder  itself,  and  lessening  the 
force  of  the  detrusor  nrinae,  and  other  muscles 
concerned  in  expelling  the  urine.  Thus  the  vesical 
orifice  of  the  urethra  may  be  blocked  up  with 
clotted  blood,  or  be  obstructed  by  a  caUulus,  or 
by  the  pressure  of  ft  neighbouring  abscess  ;  or  by' 
a'projection  of  a  portion  of  enlarged  prostate.  The 
membranous  or  spongy  parts  of  the  canal  may  be 
the  seat  of  strictures,  or  serve  as  a  lodgment  for  a 
small  calculus;  and  the  bladder  may  be  weakened 
by  over-distension,  or  paralysed  from  the  effects  of 
certain  injuries  and  diseases  of  the  brain,  spinal 
cord,  pelvis,  sacrum,  &c.  In  the  female  it  may  be 
caused  by  the  pressure  of  a  gravid  or  misplaced 
uterus.  There  is  only  one  particular  case  which 
cannot  enter  into  this  classification;  it  is  the  in- 
complete retention  of  urine,  arising  from  a  wound 
or  rupture  of  the  fundus  of  the  bladder;  but  this  is 
excessively  rare,  and  almost  invariably  is  associated 
with  severe  injury  to  the  pelvis  or  abdomen.  (See 
Bladder  ) 

Every  case  of  retention  of  urine  demands 
prompt  assistance;  but  when  the  disorder  presents 
itself  in  its  complete  form,  the  mischief  of  delay  is 
of  the  most  serious  nature  ;  for,  if  the  bladder  re- 
main preternaturally  distended,  it  not  only  loses 
its  contractile  power,  but  if  it  be  not  artificially 
relieved,  the  urethra  behind  the  obstruction  gives 
way  and  extravasation  of  urine  takes  place.  (See 
Urine,  Extravasation  of.)  It  is  most  com- 
monly in  urethral  stricture  tliat  complete  retention 
does  takes  place  ;  for  when  the  cause  is  hypertro- 
pliied  prostate  obstructing  the  neck  of  the  bladder, 
some  urine  generally  issues,  the  retention  is  in- 
complete, and  fatal  consequences  are  not  so  immi- 
nent as  in  the  former  condition.  In  very  excep- 
tional cases,  the  bladder  has  been  known  to  burst, 
or,  speaking  more  accurately,  its  coats  have  given 
way  through  ulceration,  and  urine  has  been  driven 
either  into' the  abdominal  cavity  or  into  the  cellu- 
lar connection  in  the  pelvis  around  the  base  of  the 
viscus;    in  either  case  fatal  peritonitis  rapidly 


occurrmg. 

Trcalment  of  Retention  of  Urine— When  com- 
plete, and  especially  when  the  symptoms  are  at  all 
urgent,  the  catheter  is  the  first  and  generally  the 
oiilv  means  required  to  afford  relief. 

there  are  three  principal  conditions  m  which 
we  meet  with  its  occurrence.  In  organic  stric- 
ture of  the  urethra,— in  inflammation  of  the 
posterior  part  of  the  urethra  and  prostate  gland, 
as  a  consequence  of  gonorrhoea,  when  probably- 
acute  inflammation  and  temporary  enlargement  of 
the  prostate  has  some  share  in  the  difficulty,-— 
and  in  the  hypertrophied  prostate  of  patients  who 
are  advanced  in  life. 

The  subjects  of  the  first  form  are  generally  men 
in  the  middle  term  of  life;  those  of  the  second  arc 
most  commonly  young;  and  those  of  the  third  are 
always  elderly  men. 

\'  RHentim  incasesof  Organic  Stricture. — Tem- 
porary and  slight  attacks  of  inability  to  pass  water 
are  usually  overcome  in  subjects  of  organic  stric- 
ture by  hot  fomentations  or  by  the  hip  bath. 
But  when  the  obstruction  is  obstinate,  and  the 
bath  has  been  found  insufficient  to  relieve,  it  is  in 
most  cases  desirable  to  resort  to  the  catheter. 


And  in  nine  cases  out  of  ten  it  is  the  best  and 
most  desirable  remedy  to  apply  without  delay  of 
any  kind.    Nevertheless,  it  is  quite  true  that  the 
patient's  sufferings  may  be  greatly  ameliorated  by 
large  and  repeated  doses  of  opium,  and  that  if 
these  be  persevered  in,  he  will  probably  obtain 
relief  in  the  course  of  some  hours,  twenty-four, 
thirty-six,  or  more.    This,  however,  is  not  effected 
,without  much  exhaustion  of  the  system,  and  over- 
distension of  the  bladder.    Its  relief  is  not  to  be 
compared  to  that  which  is  afforded  by  a  well- 
passed  catheter.     Only  if  the   operator  fails  to 
pass  one,  if  he  cannot  do  it  without  seriously 
damaging  the  urethra,  should  opium  be  solely 
trusted  in  to  relieve  retention;  and  then  doubtless 
it  is  much  to  be  preferred  in  the  two  alternatives 
named.    It  is  right  to  say  that  Mr.  Skey  believes 
there  is  nothing  at  all  comparable  to  it  in  the 
great  majority  of  cases."    For  nij'self,  I  am  bound 
to  confess  I  prefer  the  following  plan  as  the  rule 
in  these  cases.    If  the  patient  is  suffering  from 
painful  distension,  and  the  bladder  is  evidently 
full,  although  not  necessarily  large  or  extending 
above  the  pubes,  since  in  cases  of  stricture  it  is 
often   preternaturally  contracted,  I  should  first 
take  a  b-.mgie  of  medium  size  and  pass  it  along  the 
urethra  until  the  situation  of  the  stricture  is  re- 
vealed. This  will  probably  be  from  41  to  6  inches 
from  the  external  meatus,  the  most  favourite  situa- 
tion for  stricture  ;  I  then  take  a  very  fine  gum- 
elastic  catheter  smaller  than  a  No.  1,  being  careful 
to  ascertain  that  it  is  pervious,  and  endeavour  to 
insinuate  it  without  a  stilet.   It  is  often  successful, 
and  it  gives  no  pain.    But  if  this  fails  I  apply  a 
silver  catheter  of  about  the  same  size,  and  passing 
it  to  the  spot,  commence  by  careful  and  very  gentle 
exploration  of  each  aspect  of  the  urethral  wall  to 
find  the  orifice  of  the  stricture  and  to  pass  it  on- 
wards through  it  into  the  bladder.    If  it  does  not 
pass  after  a  short  time  those  precautions  and  ad- 
juncts should  be  adopted,  if  need  he,  which  have 
been  already  detailed  under  the  head  of  "  Treat- 
ment of  difficult  cases  of  Stricture."    (See  Strio 
Ti'RES  OP  THE  Urethra.)    Very  rarely  does 
failure  to  traverse  safely  the  passage  occur  in  carefal 
and  fairly  practised  hands.    If,  however,  we  do 
not  succeed;  if  under  the  influence  of  opium  or  of 
chloroform,  the  retention  still  remains,  the  question 
of  opening  the  urethra  or  bladder  by  some  operative 
procedure  has  next  to  be  considered. 

There  are  several  methods  by  which  this  hiw 
been  accomplished.  1.  By  "  forcin.cr  the  stricture 
with  a  catheter.  2.  By  incision  into  the  urethra 
behind  the  seat  of  stricture.  3.  By  puncturing 
the  bladder;  which  may  be  done  in  three  ditferent 
ways.  , 
The  first  mode,  or  that  of  forcing  a  stout  ana 
medium  sized  silver  catheter  through  or  !'>' 
side  of  the  stricture,  and  onwards  into  the  bladaer, 
may  be  regarded  as  obsolete.  It  is  an  imperfect, 
uncertain,  and  hazardous  proceeding. 

The  second  mode  is  that  by  which  the  urettira 
is  laid  open   from   the  perineum,  just  .«"'^"° 
to  the  anus.    There  are  two  ways  ol  doing  tnis. 
The  first,  in  which  a  dissection  is  earned  down  i 
the  stricture,  and  through  it,  if  possible,  tm 
makinu'  a  way  into  the  urethra  behind;  t'?^  "'"f^ 
in  which  an  opening  is  made  directly  mto 
urethra  behind  the  stricture,  followed  or  iW  "! 
division  of  the  latter,  according  to  the  judgmciH 


the  operator.    The  former  proceeding,  or 


that  of 


perineal  section,  has  been  already  described  in  its 
proper  place. 

The  second  method  of  opening  the  urethra  from 
the  perineum,  viz.,  by  an  inciMon  made  altogether 
behind  the  stricture,  has  been  long  resorted  to  by 
surgeons  for  the  purpose  of  relieving  retention  of 
urine.  Of  late  years  it  has  been  recommended  in 
this  country  by  Mr.  Guthrie  and  by  Mr.  Listen. 

Tlie  latter  writes:  "When  it  is  found  impossible 
to  penetrate  the  strictured  part  of  the  urethra  with 
the  catheter,  and  no  abscess  has  formed,  the  proper 
practice  is,"  as  follows  ..."  the  forefinger  of  the 
left  hand  is  introduced  into  the  rectum;  a  straight 
bistoury  having  been  pushed  into  the  mesial  line, 
with  its  back  towards  the  bowel,  is  carried  on- 
wards to  the  apex  of  the  prostate,  and  in  withdraw- 
ing the  instrument  the  dilated  passage  is  opened 
to  the  point  of  a  catheter  passed  down  to  the  ob- 
structed point.  This  is  preferable  to  puncture  of 
tlie  bladder  in  any  situation  ;  but  the  cases  re- 
quiring either  proceeding  will  be  rare  indeed,  if 
the  mode  of  using  a  catheter  is  properly  under 
stood."    {Piact.  Surg.,  4th  ed.,  p.  484.) 

The  third  mode  is  that  of  puncturing  the  bladder. 
Tliis  is  performed  in  three  ways : — by  the 
rectum,  above  the  pubes,  and  through  the  pubic 
syniphysis. 

1st.  The  Puncture  hy  the  Rectum.— The  present 
usage  is  to  open  the  bladder  either  by  the  rectum 
or  above  the  pubes.  Each  operation  has  been  a 
favourite  one  in  its  time.  An  effort  has  of  late 
been  made,  mainly  by  Mr.  Cock,  of  Guy's  Hospital, 
to  test  the  value  of  the  former  method,  and  during 
the  last  few  years  he  has  punctured  the  bladder  per 
rectum,  some  forty  times  at  least,  and  has  studied 
the  operation  on  a  large  scale.  Mr.  Cock  believes 
It  to  be  one  fraught  with  less  danger,  and  that  it 
IS  more  easy  of  performance,  than  any  other  which 
IS  adopted  for  the  n-lief  of  retention. 

The  chief  objections  which  have  been  raised 
aganist  it  are,  the  averred  liability  to  the  occur- 
rence of  abscess  between  the  rectum  and  the 
liladder  as   an  after  result,  the    persistence  of 
fistulous  opening  there;  the  infliction  of  injury 
upon  the  seminal  vesicles,  leading  to  inflammation 
of  these  and  the  neighbouring  parts,  including  the 
testicle;  and  the  danger  of  perforating  the  peri- 
toneum with  the  trocar,  and  thus  setting  up  inflam- 
mation of  that  membrane.    Ail  these  results  have 
undoubtedly  been  occasionally  met  with.    That  of 
wim..ding  the  peritoneum  appears  to  be  the  least 
likely  to  happen  if  ordinary  care  only  be  employed. 
The  bladder  in  rising  carries  its  peritoneal  coat 
along  with  it;  and  it  has  been  observed  in  the 
examination  of  those  cases  where  the  parts  have 
been  preserved  aftiT  death,  that  the  puncture  has 
almost  invariably  fallen  short  of  the  peritoneal 
I'llH,  an  inch,  or  an  inch  and  a  half.    The  vesiculce 
scniinales,  or  the  vas  deferens,  appear  to  escape 
fi-niewhat  less  frequently.     Injury  to  either  of 
them  is  a  less  serious  matter  than  to  the  former. 
The  operator,  however,  must  carefully  endeavour 
to  maintain  the  middle  line  in  order  to  avoid  them. 
But  modern  practice  has  been  very  free  from  these 
complications,  and  there  is  now  no  doubt  that  the 
'  dangers  of  the  rectal  operation  have  been  over- 
'  rated.    In  the  forty  cases  reported  by  Mr.  Cock, 
•  seven  or  eight  deaths  followed  the  operation;  but 
i  tliere  is  no  evidence  that  these  were  caused  by  it. 
i  In  five  c:isefl,  the  patients  had  suflered  from  stric- 
1  ture  for  very  many  years,  mid  in  all,  advanced 
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renal  disease  existed  :  in  none  does  it  appear  to 
have  arisen  from  any  of  the  causes  hitherti  alleged 
to  be  sources  of  danger. 

F urther,  it  is  unquestionable  that  the  immediate 
result  of  the  operation  is  so  niitcli  improvement  in 
the  condition  of  the  urethra,  in  consequence  of  the 
urine  having  ceased  to  pass  by  and  iiritateit,  that 
the  reduction  of  the  stricture  by  dilatation  may  be 
much  more  rendily  accomplished  than  before. 

The  mode  of  performing  this  operation  is  as  fol- 
lows : — Having  had  the  rectum  emptied  by  means 
of  an  enema,  place  the  patient  on  his  back  in  the 
position  fur  lithotomy,  and  let  him  be  firmly  held 
by  two  assistants,  not  tied.    Oil,  and  introduce 
the  left  forefinger  into  the  rectum,  ascertaining  the 
size  and  situation  of  the  prostate,  beyond  whicii 
the  tip  of  the  finger  should  be  fairly  carried,  so  as 
to  define  its  posterior  boundary;  not  always  an 
easy  thing  to  do  when  the  bladder  is  much  dis- 
tended, since  its  neck  becomes  then  considerably 
elongated.    Fluctuation  should  be  felt  by  it  there, 
communicated,  through  the  contents  of  the  bladder', 
Irorn  a  tap  made  on  the  hypogastric  region,  unless 
the  viscus  be  very  contracted  indeed,  in  which  case 
the  performance  of  the  operation  is  of  doubtful 
propriety,  since  the  point  of  the  trocar  may  enter' 
the  opposite  coat  of  the  bladder,  from  absence  of 
the  requisite  amount  of  distension,  or  do  some 
other  mischief.   Having  found  the  spot  bevond  the 
prostate  at  wliich  fluctuation  is  most  distinctly 
perceived,  and  having  directed  an  assistant  to  sup- 
port  firmly  the  lower  part  of  the  abdomen  with 
both  hands,  so  as  to  press  down  and  steady  the 
bladder  towards  the  rectum,  a  well-curved  trocar 
seven  or  eight  inches  long,  should  be  carried  alone 
the  hnger,  directed  strictly  in  the  middle  line  to 
the  part  indicated,  the  handle  well  depressed,  and 
the  point  carried  through  the  coats  of  the  rectum 
and  bladder,  until  it  is  felt  free  in  the  cavity  of 
the  latter.    The  canula  must  be  carefully  kept  in 
situ,  while  the  stilet  is  withdrawn,  and  afterwards 
retained  there  by  means  of  a  bandage  and  tapes 
I  he  length  of  time  it  should  be  allowed  to  remain 
will  depend  on  the  amenability  of  the  stricture  to 
treatment.     If  this  yields,  the  urine  will  readily 
pass  through  the  natural  channel,  and  the  opening 
in  the  rectum  will  very  quickly  close.    If  there 
are  any  reasons  for  keeping  the  rectal  opening 
patent  for  more  than  two  or  three  days,  it  is  neces- 
sary to  substitute  an  elastic  catheter  for  the  silver 
canula.    The  catheter  may  be  slipped  throuo-h  the 
latter,  so  as  not  to  lose  the  route.    I  have  h-id 
occasion  to  keep  it  open  in  one  case  for  three  and 
in  another  /or  six  weeks,  in  this  wav. 

There  are  certain  conditions  which'must  be  held 
to  contra-indicate  the  performance  of  this  opera 

T\y  Jl"'  11""'";  °\  fl'"^"""io>^  ^vhen  examming 
the  bladder  thnmgh  the  rectum,  as  already  noticed 
Ihis  may  be  occasioned  not  only  by  a  contracted 
b  adder,  but  by  a  considerably  enlarged  condition 
ot  the  prostate  or  by  tumor  connected  with  it 
Ihe  incompatibility  of  the  employment  of  the  tro- 
car from  the  rectum  in  such  cases  will  be  sufficiently 

2nd.  Puncture  of  the  Bladder  above  tlie  Pubes  — 
The  mode  of  performing  it  is  as  follows  :— The 
patient  being  placed  in  a  half-sitting,  half-recliuino- 
pusition,  and  the  pubes  shaved,  a  vertical  iimision 
0  the  integument  is  made  directly  above  the  svni 
physis  pubis,  about  an  inch  and  a  half  or  two  inches 
ni  length  at  the  surface;  this  is  to  be  carried  down 
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wards  through  the  linea  alba,  so  as  just  to  admit 
tliu  tip  of  the  finger  to  reach  the  distended  bladder. 
Meantime,  an  assistant,  standing  behind  the  pa- 
tient, should  press  one  of  his  hands  firmly  on  eitlier 
•side,  against  the  abdominal  walls  in  such  a  position 
as  to  steady  the  bladder.  A  straight,  or  a  slightly- 
curved  trocar  (if  the  latter,  the  convexity  of  tlie 
curve  should  be  upwards),  is  then  to  be  carried 
with  a  very  little  inclination  downwards  into  the 
bladder.  It  is  better  not  to  empty  the  viscus  im- 
mediately, when  very  large,  but  to  draw  off  its 
contents  by  degrees;  as  alarming  syncope,  and 
even  death,  have  occurred  on  sudden  removal  of 
the  pressure  from  the  abdominal  circulation.  After 
the  operation,  the  caunla  should  be  exchanged  for 
a  tube  of  gum  or  silver,  adapted  to  slide  through 
it,  secured  by  tapes  and  a  T-bandage,  which  may 
remain  a  considerable  length  of  time,  but  must  be 
removed  and  washed  occasionally. 

3rd.  Lastly,  Ihe  Puncture  through  the  Symphysis 
Pubis. — This  operation  wag  first  proposed  by  Dr. 
J.  M.  Brander,  of  Jersey,  in  Paris,  in  1825,  where 
he  read  a  paper  advocating  the  procedure  on  the 
presumed  advantages  of  the  situation,  regarded 
anatomically;  and  he  and  others  have  several  times 
performed  it  with  success.  Dr.  Brander  has  em- 
ployed a  hydrocele  trocar  of  medium  size,  although 
he  alludes  to  one  of  flattened  form.  The  first- 
jiamed  instrument  oflfers  an  advantage  by  admitting 
of  rotary  movement  in  introduction.  The  patient 
should  recline,  and  the  trocar  should  be  introduced 
— whether  after  a  small  preliminary  division  of 
the  integuments  or  without  it,  appears  to  be  imma- 
terial—about the  centre  of  the  symphysis,  reckon- 
ing from  above  downwards,  and  in  ja.  direction  at 
about  right  angles  to  the  vertical  axis  of  the  body. 
Dr.  Brander  says,  "somewhat  obliquely  down- 
wards and  backwards  towards  the  sacrum,  varying 
the  direction  according  to  circumstances;  a  piece 
of  flexible  catheter  is  then  to  be  introduced  through 
the  canula,"  and  retained  by  a  tape. 

In  considering  these  methods  of  affording  relief 
to  the  distended  bladder  in  reference  to  a  case  of 
distension  from  stricture,  the  question  to  be  first 
solved  is  the  following  : — 

Are  the  patient's  powers  and  condition  such  as 
to  compel  us  to  prefer  the  simplest  method  of 
affording  immediate  relief,  without  regard  to 
ulterior  results  ?  It  ought  not  often  to  happen 
that  we  are  called  upon  to  answer  this  question  in 
the  affirmative,  if  the  early  treatment  have  been 
under  our  own  direction,  for  it  would  indicate  that 
other  appliances  have  been  too  long  employed. 
But  then  this  is  not  always  the  case.  The  sur- 
geon's decision  is  often  required  when  no  time  can 
be  lost,  and  when  the  patient's  powers  are  at  alow 
ebb.  In  such  circumstancee,  unless  the  urethra 
can  be  felt  in  the  perineum  distended  with  urine, 
which  may  sometimes  be  the  case,  the  rectal 
puncture  of  the  bladder,  supposing  the  prostate 
not  to  interfere  (putting  aside  the  puncture  by  tlie 
symphysis  as  not  yet  sufficiently  tested  by  experi- 
ence), is  a  simple  method,  and  will  afford  instan- 
taneous relief  at  the  smallest  possible  expense  to 
the  patient's  powers.  But  if  the  distension  spoken 
of  is  perceived,  a  lancet,  or  sharp-pointed  bistoury, 
may  be  carried  into  it,  and  a  female  catheter  in- 
troduced by  its  side  before  it  is  withdrawn  :  it  is 
■very  rare  indeed,  however,  that  this  condition 
exists.  Still,  if  the  bladder  is  felt  distended  above 
the  pubes,  no  doubt  this  is  the  best  situation  in 
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which  to  retain  an  instrument  afterwards.  The 
supra-pubic  operation  in  this  condition  is  easily  per- 
formed and  without  danger.  It  is  olhetwiae  if 
the  bladder  is  contracted,  and  at  the  same  time 
hypertrophied  ;  that  is,  when  no  trace  of  a  dig- 
tended  viscus  can  be  found  above  the  supra-pubic 
symphysis.  In  all  cases,  however,  the  question 
of  puncture  depends  much  on  the  skill  and  expe- 
rience of  the  surgeon;  and  very  rarely  indeed  ought 
the  operation  to  be  necessary  for  retention  of 
urine. 

2.  Retention  in  cases  of  Inflammation  of  Proglaie 
following  Goiiorrhcm. — In  this  form  of  the  reten- 
tion the  immediate  resort  to  the  catheter  is  less 
needful,  and,  indeed,  less  desirable  than  in  the 
preceding.  The  urethra  is  excessively  tender,  oftea 
inflamed,  discharging  pus,  and  injury  may  be  very 
readily  inflicted  on  it.  The  subjects  are  young, 
and  often  vigorous,  while  the  iuflammatorj'  condi- 
tion which  obstructs  the  urethra,  unlike  to  the 
more  mechanical  narrowing  which  constitutes  stric- 
ture, is  often  readily  overcome  by  the  powerful 
influence  of  a  hot  bath,  which,  at  a  temperature  of 
100°  to  104°,  fills  the  capillaries  of  the  entire  sur- 
face, and  relieves  the  internal  congestion,  and 
enables  the  urine  to  pass  in  sufficient  quantity. 
Should  this,  however,  fail,  the  catheter  may  be 
resorted  to;  and  the  best  instrument  for  the  pur- 
pose is  usually  a  well-curveil  gum-catheter,  No.  6 
or  7,  without  a  stilet,  which  will  usually  slide  into 
the  bladder,  if  no  force  is  used,  more  readily  than 
any  other.  In  some  few  instances  a  silver  instru- 
ment may  succeed;  it  shoidd  be  one  of  medium 
size,  which  is  much  better  than  either  large  or 
small;  the  latter  being  the  most  objectionable  of 
all  instruments  in  these  circumstances.  For  the 
general  or  medical  treatment  see  Treatment  op 
Acute  Prostatis  under  that  head. 

3.  Retention  caused  by  Hypertrophied  Prostate  in 
elderly  Subjects. — A  common  result  of  this  disease 
is  a  chronic  and  gradually  increasing  obstruction  of 
the  neck  of  the  bladder,  so  that  the  course  of  the 
urine  outwards  is  always  more  or  less  obstructed. 
This  condition  existing,  it  often  happens  that  expo- 
sure to  cold,  an  unaccustomed  indulgenceat  the  table, 
or  in  sexual  excitement,  or  some  other  less  obvious 
cause  of  congestion  in  the  gland,  occasions  complete 
retention,  and  surgical  aid  is  instantly  required. 
As  in  the  preceding  class  of  cases,  the  hot  bath  is 
often  of  essential  service;  if  much  straining  of  » 
painful  and  involuntary  character  is  present,  opium 
is  of  great  value;  under  the  influence  of  these 
agents  the  water  usually  dribbles  off  in  quantity 
sufficient  to  relieve  the  bladder,  although  by  no 
means  to  empty  it.  If  this  relief  is  not  ample  the 
catheter  is  to  be  employed;  a  course  which  in  any 
case  must  be  adopted  without  much  delay,  since 
the  bladder  cannot  be  permitted  to  remain  dis- 
tended, even  although  the  normal  quantity  of  urine 
flows  off  day  by  day.  I  have  found  no  kind  of 
instrument  so  efficient  for  cases  in  these  circum- 
stances as  a  gum  catheter  of  full  size,  say  No.  9  or 
10,  provided  that  it  has  been  treated  in  the  following 
manner.  At  the  same  time  a  gum  catheter  not  8» 
treated  is,  1  believe,  one  of  the  most  inefficient 
instruments  which  can  be  employed,  and  a  siwr 
one  is  then  preferable.  To  render  it  valuable  tor 
a  case  of  hypertrophied  prostate  it  should  be  kefi 
for  three  or  four  months  at  least  on  a  stout  stilet, 
curved  to  an  extreme  degree,  so  that  the  lower 
half  of  the  catheter  describes  about  three-iourtlis  oi 


a  small  circle;  a  curve,  it  is  almost  unnecesBuy  to 
add,  in  which  it  is  impossible  to  use  it.  But  on 
proceeding  to  pass  it  the  stilet  is  removed,  the 
upper  part  or  handle  of  the  catheter  is  bent  baclc- 
wards,  and  the  instrument  possesses  a  form  which 
enables  it  in  most  cases  easily  to  ride  over  any 
obstacle  at  the  neck  of  the  bladder,  without  causing 
injury  or  drawing  blood,  as  in  these  circumstances 
is  sometimes  the  result  of  the  silver  instrument. 
But  in  some  exceptional,  and  particularly  in  greatly 
advanced  cases,  the  long  prostatic  silver  catheter, 
with  a  large  and  prolonged  curve,  is  the  best  and, 
indeed,  a  necessary  instrument.  It  is  not  very 
frequently  necessary  to  use  the  long  prostatic  cathe- 
ter; most  cases  of  prostatic  retention  are  readily 
relieved  by  a  No.  9  or  10  of  ordinary  form  and 
length;  it  should  be  warmed  and  oiled  before 
using,  and  its  point  kept  along  the  upper  aspect  of 
the  urethra  during  its  passage  towards  the  bladder, 
and  its  handle  well  depressed  to  avoid  obstruction 
at  the  neck  of  the  bladder;  and  if  it  is  consider- 
able the  introduction  of  left  index  finger  into  the 
rectum  sometimes  aids  the  operator  to  carry  the 
beak  of  the  catheter  over  the  tumor  at  this  point. 
Generally  speaking,  it  will  be  necessary  in  these 
cases  to  pass  the  instrument  two,  three,  or  more 
times  daily  afterwards  for  some  time;  and  it  is  of 
great  importance  to  discover  the  kind  and  form  of 
catheter  which  causes  least  pain  and  disturbance 
to  the  patient.  While  in  many  cases  the  well- 
curved  gum  catheter  answers  the  purpose  best,  it  is 
equally  certain  that  the  straight  but  very  flexible 
instrument  of  the  French  goes  more  easily  than 
any  other.  Retention  may  occur  from  over-disten- 
sion of  the  bladder,  from  atony,  and  from  true 
paralysis,  no  change  in  the  prostate  gland  e-xisting. 
The  catheter  need  not  have  any  special  form ;  an 
ordinary  gum-elastic  instrument,  of  small  -but  sharp 
curve,  is  the  preferable  kind  as  a  rule. 

Retention  may  be  occasioned  by  rupture  of  the 
urethra,  as  after  a  severe  blow  on  the  perineum, 
by  fracture  of  the  pelvis,  &c.  The  one  important 
point  is,  to  be  exceedingly  careful  on  the  first  in- 
troduction of  the  instrument.  If  the  true  course 
is  not  hit  at  the  first  trial,  it  is  rare  indeed  that 
the  surgeon  succeeds.  Once  let  the  catheter  pene- 
trate far  through  the  breach,  among  the  lacerated 
tissues  outside  the  urethra  and  the  right  passage 
is  more  difficult  to  find.  The  best  plan  is  to  take 
a  silver  catheter,  about  No.  9  in  size,  and  pass 
very  lightly  and  gently  in  the  known  direction  of 
the  canal  ;  it  is  the  best  chance  of  succeeding,  and 
if  it  does  so  must  be  securely  tied  in.  If  any  ob- 
•struction  to  the  point  is  felt,  force  is  sure  to  be 
prejudicial,  for  the  certainty  is  obtained  that  a 
lacerated  part  is  encountered  ;  the  point  of  the 
cathi-ter  must  be  withdrawn,  and  gently  directed 
on  the  opposite  side,  in  hope  of  finding  a  portion 
of  unbroken  urethral  mucous  membrane  by  which 
to  slide  on  the  instrument  into  the  urethra.  If 
there  is  no  success,  the  treatment  for  extravasation 
of  urine  may  be  necessary  ;  generally,  there  is 
much  ha:morrhage  in  such  a  case  among  the  tissues 
of  the  perineum,  and  urine  may  soon  follow  the 
track  of  the  blood  and  do  infinite  mischief,  if  not 
evacuated  by  incisions  there.] 

Ilmry  Tliompson. 
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UTERUS,  CANCER  OF.  The  disease  gene- 
rally first  attacks  the  cervix,  and  especially  the 
posterior  lip  or  margin  of  the  os  tincae.  In  the  be- 
ginning the  symptoms  are  attended  with  ambi- 
guity, and  cannot  be  discriminated  with  any  de- 
gree of  certainty  from  those  arising  from  various 
other  causes  productive  of  irritation  of  the  womb. 
Most  frequently  the  disease  is  ushered  in  by  irre- 
gularity of  menstruation,  a  sauious  bloody  dis- 
charge, or  a  profuse  leucorrhcea  ;  together  with  an 
annoying  sensation  of  tension,  weight,  and  drag- 
ging pains  in  the  lumbar  and  hypogastric  regions, 
extending  frequently  to  different  points  of  the  pel- 
vis and  hip  ;  frequent  desire  to  make  water;  te- 
nesmus ;  and  lancinating  pain  in  the  cervix  uteri. 
On  examination,  the  portion  of  it  towards  the  va- 
gina is  perceived  to  be  either  hardened  at  every 
point,  or  indurated  in  some  places  and  softened 
in  others.  The  os  tincse  is  likewise  indented,  irre- 
gular, and  half  open.  When  pressure  is  made 
with  the  finger,  a  sauious  bloody  matter  is  dis- 
charged. 

The  disease  may  continue  in  this  state  for 
several  months,  or  even  years  ;  but,  at  length,  the 
symptoms  become  more  aggravated  ;  the  darting 
pains,  which  now  affect  also  the  groins  and  thighs, 
occur  with  increased  violence  ;  and  the  discharge 
becomes  exceedingly  ichorous  and  fetid,  blended 
with  sloughy  matter  and  clotted  blood.  Some- 
times profuse  haemorrhages  come  on.  The  consti- 
tutional impairment  becomes  more  and  more 
serious,  and  is  accompanied  by  the  carcinomatous 
hectic,  and  the  pallid  sallow  appearance  of  the 
countenance  so  characteristic  of  organic  disease. 
Uiimately  death  takes  place,  either  suddenlj',  from 
profuse  bleeding,  or,  as  more  usually  happens,  the 
patient  dies  hectic,  in  a  state  of  horrible  suftering. 

If,  in  this  advanced  form  of  the  disease,  a  post 
mortem  examination  is  instituted,  the  portion  of 
the  uterus  connected  with  the  vagina  is  found  ul- 
cerated, or  more  or  less  destroyed,  and  fungi,  or 
indurated  masses,  extend  from  this  point  within 
the  cervix.  The  uterus,  or  upper  portion  of  the 
vagina  is  frequently  much  hardened  ;  and  the  ul- 
ceration may  even  be  continued  into  the  rectum 
and  bladder,  so  as  to  form  new  communications 
between  one  or  even  both  these  viscera  and  the 
vagina,  and  account  for  the  involuntary  discharge 
of  urine  and  fasces  by  the  latter  passage. 

When  the  disease  commences  in  the  cavity  of 
the  uterus,  the  cervix  remains  for  a  long  while 
unaffected,  while  the  body  of  the  womb  enlarges 
m  every  direction,  and  may  attain  considerable 
magnitude.  In  such  a  case  the  swelling  is  some- 
times distinctly  perceptible  through  the  parietes  of 
the  hypogastrium. 

Cancer  of  the  uterus  may  originate  at  any  pe- 
riod^after  puberty  ( Chelius,  Handb.  der  Chir.  b.  ii. 
s.  630)  ;  but  the  time  of  life  between  the  ages  of 
40  and  50  is  that  in  which  its  commencement  is 
most  common.  [A  specimen  of  cancer  affecting 
the  uterus  and  vagina  in  an  infant  nine  months 
old  was  exhibited  l)y  Mr.  Heckl'ord,  surgeon  to 
the  East  London  Children's  Hospital,  to  the  Ob- 
stetrical Society  (see  Oljstctrical  Tiansaclioiis, 
IflO'fi).]  I  have  attended  not  less  than  three  women' 
wliu  died  under  the  ago  of  30,  from  the  effects 
of  cancer  of  the  womb.  Cruveilhier  observes, 
that  from  the  age  of  35  to  that  of  50  is  the  prin- 
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cipal  season  for  tliis  cruel  disease,  though  he  has 
known  one  woman  of  the  town  die  of  it,  whose 
age  was  only  26  ;  and  has  seen  it  in  women  as  old 
as  ()0,  70,  80,  and  even  83,  In  University  Col- 
lege Hospital,  I  lately  had  a  case  in  a  woman 
about  70,  in  whom  it  proved  fatal  about  two  years 
after  its  first  attack.  In  this  case  the  disease  had 
implicated  the  whole  of  the  vagina  and  even  the 
labia.  One  j'oung  woman  whom  I  attended  in 
Great  Ormond  Yard  for  a  cancerous  womb,  of  whicli 
she  died,  had  an  aged  mother  who  had  suffered  se- 
verely fioni  carcinoma  of  each  breast,  but  had  lat- 
terly been  freed  from  the  disease  by  a  sloughing  pro- 
cess ;  an  event  which  is  uncommon,  but  does  now 
and  then  happen.  (See  Cancer.)  Next  to  cancer 
of  the  breast,  cancer  of  the  womb  is  the  form  in 
which  the  disease  most  frequently  presents  itself. 
Sometimes  the  disease  takes  place  in  the  womb 
and  breast  together  ;  and  Cruveilhier  records  an 
instance  in  which  cancer  uteri  was  accompanied 
by  a  medullary  tumor  in  the  substance  of  the  left 
hemisphere  of  tlie  baain,  so  that,  in  the  latter 
stages  of  the  case,  the  patient  was  attacked  with 
convulsions  and  hemiplegia.  According  to  this 
distinguished  pathologist,  however,  notwithstand- 
ing the  tendency  of  cancerous  diseases  in  general 
to  affect  the  whole  economy,  by  extending  from 
the  point  first  attacked,  as  from  a  centre,  cancer  of 
the  womb  is  but  rarely  accompanied  by  this  general 
implication  of  the  ^system,  and  especially  of  the 
breast. 

It  appears  also,  from  Cruveilhier's  researches, 
that  the  vagina  is  as  frequently  the  aeat  of  cancer 
as  the  neck  of  the  womb.  "  Its  anterior  paries  is 
much  more  frequently  attacked  than  its  posterior  ; 
and  hence  it  is  rare  to  find  instances  in  vi^hich  the 
lower  portion  of  the  bladder  does  not  participate 
in  the  disease."    {Anat.  Path.  liv.  xxiii.  pi.  6.) 

Cruveilhier  finds,  that  what  he  terms  the  areolar 
puliaceaus  cancer  is  the  most  frequent  of  all  the 
forms  of  cancer  to  which  the  uterus  is  liable.  In 
this  the  uterus  is  transformed  into  a  spongy  tex- 
ture, from  which  a  cancerous  substance,  of  greater 
or  less  consistence,  may  be  compressed  in  the  shape 
of  small  worms;  so  "that,  when  this  texture  has 
been  emptied  by  suitable  preparation,  a  hollow 
cellular  structure  remains.    Cruveilhier  conceives 
that  he  has  made  out  the  fact  that  cancer  of  the 
uterus  begins  in  the  venous  system.  However 
this  may  be,  he  notices  another  foct,  which  is  o 
greater  importance  to  the  practitioner,  viz.  that 
the  It/mphiitic  glands  in  the  pelvis  are  almost  con 
siardly  affected  in  cancer  of  the  womh.    He  spe- 
cifies in  particular  two,  si;uated  one  to  the  right 
and  the  other  to  tlie  left,  at  the  sides  of  the  pelvis, 
on  a  level  with  the  highest  part  of  the  iscliiatic 
foramen  ;  these,  he  says,  are  often  the  only  lym- 
phatic glands  implicated.    The  lumbar  glands  he 
finds  less  frequently  diseased  than  the  pelvic  ;  and 
he  states,  that  they  may  be  enlarged  and  red  with- 
out presenting  any  vestige  of  cancerous  structure. 
The  inguinal  glands  are  on'y  involved  when  the 
disease  attacks  the  external  pudenda,  and  the  ori- 
fice of  the  vagina.    In  only  one  dissection  lie 
found  the  cancerous    substance  in  the  thoracic 
duct,  though  he  examined  it  at  every  opportunity  ; 
and,  in  another  instance,  he  traced  the  same  sub- 
stance in  many  of  the  lymphatics,  which  proceeded 
from  the  diseased  parts.    (Op.  cit.  liv.  xxvii.)  In 
one  case,  dissected  by  Cruveilhier,  one  ureter  was 
enormously  dilated,  and  the  corresponding  kidney 


wasted.    "  The  relations  of  the  ureters  with  the 
lateral  and  superior  part  of  the  vagina,  and  with 
the  lower  part  of  the  bladder  which  is  often  im- 
plicated in  cancer  of  the  uterus,  account  for  the 
impediment  to  the  flow  of  the  urine  through  the 
ureters,  the  lower  portions  of  which  are  often  sur- 
ounded  by  cancerous   masses,  which  compress 
them.    This  compressinn  may  take  place  in  so 
great  a  degree,  tliat  the  lower  part  of  the  ureter  is 
completely  obliterated  ;  and,  what  is  remarkable, 
such  compression  does  not  produce  the  fatal  con- 
sequences which  theoretically  might  be  expected. 
The  urine  dilates  the  ureter  (see  liv.  xxvii.  p|.  2, 
fig.  2),  which  at  the  same  tirne  that  it  becomes 
dilated,  is  lengthened  and  rendered  tortuous  or  i 
spiral,  like  a  varicose  vein.     The   pelvis  and  I 
calices  in  their  turn  are  also  expanded,  so  as  to  ; 
acquire  a  considerable   capacity.     The  kidney, 
compressed  by  the  urine  accumulated  in  the  di- 
lated calices,  gradually  wastes  away,  and  is  con- 
verted into  a  mere  shell  or  husk  of  a  pale  )'ellow, 
having  some  resemblance  in  colour  to  the  changed  i 
state  of  the  kidney  known  of  late  by  the  name  of  i 
Bright's  Disease  ;  and  such  atrophy  may  proceed  i 
so  far  that  no  urine  can  be  secreted,  or  so  little  i 
that  any  redundance  may  be  easily  prevented  by  i 
absorption."     The  possibility  of  life  continuing  j 
long,  with  an  obstruction  of  both  ureters,  would  : 
be,  however,  a  very  different  case  from  that  de- 
scribed by  Cruveilhier. 

Gangrene,  consequent  on  cancer  of  the  womb, 
is  found  by  Cruveilhier   to  be  very  common,  , 
sometimes  destroying    the   cancerous  structure, 
layer  by  layer,  and,  in  other  instances,  attacking  i 
the  whole  mass  of  it.    In  both  cases,  the  discharge  i 
becomes  horribly  fetid,  and  when  the  finger  is  with- 
drawn from  the  vagina,  it  brings  away  a  sloughy  i 
putrid  detritus,  which  Cruveilhier  says  can  be  com- 
pared to  nothing  more  like  it  than  the  substance  i 
into  which  hospital  gangrene  transforms  the  tex- : 
tures  invaded  by  it.    The  sloughing  may  advaiice 
slowly  or  rapidly  ;  a  difference  which  has  vast  in- 
fluence on  tile  intensity  and  acuteness  of  the  sym-  ; 
ptoms.    When  gangrene  attacks  the  whole  of  the 
cancerous  mass,  and  nearly  annihilates  it,  the  case  i 
might  be  mistaken  for  one  of  primary  mortifica- 1 
tion  ;  and,  in  many  examples,  the  cancerous  stale 
of  the  pelvic  and  lumbar  absorbent  glands  is  the 
only  criterion  of  the  gangrene  having  been  pre- 1 
ceded  by  a  cancerous  affection  of  the  uterus. 
{Cruveilhier,  Anat.  Pathol,  liv.  xxiv.) 

As  I  have  never  seen  more  than  palliative  re-  i 
lief  derived  from  medicines  or  local  applications, 
in  the  treatment  of  true  cancer  of  the  womb,  I 
shall  not  dwell  long  upon  this  part  of  the  subject. 
So  far  as  my  experience  goes,  temporary  relief  is 
to  be  sought  principally  in  the  judicious  employment: 
of  narcotics  and  purgatives  as  occasion  requires, 
the  horizontal  position,  leeches  on  the  hypogiistnc 
region  in  the  early  stage,  fomentations,  and  frequent 
ablution  with  tepid  water,  or  decoction  of  poppies. 
1  have  not  generally  found  the  chloride  of  soda 
lotion,  nor  any  astringent  injection,  superior  to  tepid 
water  in  the  temporary  relief  afforded  ;  but  when 
the  discharge  is  copious  and  exceedingly  tetid, 
they  may  be  tried.  The  tincture  of  lo.iine,  t  ie 
hydriodate  of  potash,  the  iodide  of  mercury,  the 
carbonate  of  iron,  tlie  liquor  arsenicaiis,  the  aqua 
laurocerasi,  and  almost  all  the  medicines  .spc'^"";'! 
in  the  article  CanceA,  I  have  seen  tried,  but 
without  any  permanent  benefit. 
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Modern  experience  proves,  however,  tliat  when 
cancer,  or  rather  scirrhus,  is  confined  to  tlie  neck 
of  the  uterus,  it  will  sometimes  admit  of  being 
successfully  removed  hy  excision.     The  cervix 
uteri,  in  the  healthy  state,  projects  from  three  to 
SIX  lines  into  the  vagina;  but  M.  Lisfninc  has 
known  it  to  make  no  projection  at  all.   The  vagina 
around  it  is  thin,  and  in  contact,  on  one  side,  with 
the  bladder,  and,  on  the  other,  with  the  rectum; 
■while  upwards  it  is  continuous  with  the  proper 
substance  of  the  uterus.    The  vagina  may  be  de- 
tached from  the  cervix  uteri  to  the  extent  of  more 
than  half  an  inch,  without  any  ns/c  of  opening  the 
cid-de-sac  of  the  peritoneum,  whicli  separates  it 
i'rom  the  bladder;  but  since  the  latter  viscus  adheres 
very  intimately  to  its  anterior  surface,  it  might 
then  be  reached  by  the  instrument.    Beliind,  the 
peritoneum  not   only  covers   the  corresponding 
surface  of  the  uterus,  but  also  descends  over  the 
vagina,  to  form  what  M.  Velpeau  terms  the  recto- 
genital  excavation;  so  that,  on  this  side,  the  knife, 
jf  carried  only  a  few  lines,  would  open  the  perito- 
neum.   M.  Velpeau  considers  it  erroneous  then  to 
say  that  there  is  a  space  of  eight  lines  in  front,  and 
ten  behind,  between  the  upper  edge  of  the  cervix 


Tiie  distance  is  stated  by  M.  Mulgaigne  to  vary,' 
according  to  the  greater  or  lesser  projection  of  the 
cervix.    M.  Malgaigne  also  states  that  the  vagina 
may  always  be  detached  from  the  cervix  to  the 
extent  of  more  than  half  an  inch  .in  front,  with- 
out hazard  of  wounding  the  peritoneum;  but, 
behind,  the  vagina  ascends  further,  and  there  is 
Jess  space  between  it  and  the  peritoneum.  (See 
Velpeau,  Noitv.  Elein.  de  Med.  oph:  t.  iii.  p.  620- 
Malyaigne,  Man.  de  Mid.  oper.  p.  747,  ed.  2.) 
[Dr.  Emmet  (^Amer.  Journ.  of  ObsL,  186.9)  recom- 
mends, before  amputating  the  cervi.^,  to  examine 
whilst  the  patient  is  placed  on  her  knees  and 
elbows;  this,  by  favouring  gravitation,  enables  us 
^    to  note  the  exact  length  of  the  neck  more  ac- 
il    cnrately.     In  the  ordinary  posture  the  neck  is 
always  apparently  longer  from  prolapse  of  the 
items.] 

According  to  Baudelocque,  the  e.Kcision  of  the 
"rvix  uteri  was  first  suggested  in  17U0,  by  Lau- 
■  uiot.     M.  Tarral  even  ascribes  it  to  Tulpius; 
lit  the  tumors  which  tiie  latter  took  away  were 
ccording  to  M.  Velpeau,  evidently  polypi.  Laz- 
111,  who  puts  in  a  claim  fur  Mouteggia,  ig  also 
'■lieved  to  have  made  a  similar  mistake;  nor 
as  M.  Velpeau  been  able  to  satisfy  himself  that 
1-  operation  was  ever  performed  by  Andre  de  la 
■oix  and  Lapeyronie,  as  M.  Tarral  represents. 
'  roisberg  recommended  it,  however,  in  17U7;  and 
^  a  critical  writer  observes,  sometimes  the  cervi-v 
f'-ri  was  removed  accidentally  with  the  knife  hy 
iiorant  persons,  who  niistouk  it  for  a  polypus.  (See 
linh.  Med.  and  Sury.  Jouni.,  No.  10;^,  p.  377.) 
n.fessor  Osiander,  of  Goitingen,  first  executed 
'  ''le  operation  in  1801,  on  a  widow,  whose  vagina 
j  was  lilled^by  a  very  vascular  fetid  fungus,  as  large 
a  child's  head,  growing  from  the  orifice  of  the 
^wonib.    By  means  of  Smellie's  forceps,  the  fungus 
was  drawn  down;  but  it  broke  olf,  and  a  tremen- 
^flous  iia;morrliage  ensued.  The  operator, without  loss 
Dl  time,  introduced  several  crooked  needles,  armed 
with  strong  ligature?,  through  the  bottom  of  the 
;™gi!ia,and  body  of  the  uterus,  until  they  emerged 
"  ine  08  tincffi.    These  ligatures  served  to  draw 
3own  the  uterus,  and  retain  it  near  the  mouth  of 
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the  vagina.    Osiander  then  introduced  a  listoury 
above  the  scirrhous  portion,  and  divided  the  uterus 
exactly  in  the  horiz  mtal  direction:  for  an  instant 
the  bleeding  was  profuse,  but  it  was  quickly  stopped 
by  means  of  a  sponge  saturated  with  styptics.  In 
about  a  month  the  woman  recovered.  Osiander 
afterwards  performed  eight  similar  operations  upon 
different  patients,  all  of  whom  are  reported  to  have 
experienced  a  cure.    The  observations  of  Osiander 
were  no  sooner  promulgated  in  France,  than  M. 
Dupuytren  adopted  the  new  operation,  and  made 
numerous  trials  of  it.     M.  Re'camier  followed 
Dupuytren;  so  that,  by  1815,  the  excision  of  the 
cervix  uteri  had  become  in  France  a  common 
operation.    However,  it  remained  for  M.  Lisfranc 
to  e.Ytend  the  practice,  and  to  convince  the  most 
incredulous  of  the  little  danger  resulting  from  it. 
(il/.  \  elpeav,  Nouv.  Eem.de  Mid.  opir.  t.  iii. 
p.  6 IS.)    Dupuytren  also  performed  the  operation 
eight  times;  but,  instead  of  employing  the  liga- 
tures  and  knife,  as  Osiander  did,  he  drew  down 
the  uterus  with  hook  forceps  {les  pinces  de  Musetue) 
and  divided  it,  above  the  scirrhous  part,  with  curved 
knives  and  scissors.  One  of  the  patients,  on  whom 
Dupuytren  operated,  had  a  return  of  the  disease, 


result;  but  was  afterwards  effectually  cured  by 
the  application  of  caustic,  with  the  aid  of  the  spe- 
culum invented  by  M.  Re'camier. 

In  1828,  M.  Lisfranc  had  performed  this  ope- 
ration on  thirty-six  individuals,  as  is  stated,  for  can- 
cer  uteri,  the  recognition  of  which  last  declaration 
as  a  positive  fact,  I  beg  to  observe,  is  a  matter  of 
great  importance  in  determining  the  merits  of  the 
operation.    Of  the  thirty-six  patients  thus  ope- 
rated upon,  "  thirty  were  then  well,  three  dead,  and 
three  in  progress  of  recovery.    One  female,  ope- 
rated on  some  years  before,  had  since  become 
pregnant,  and  recently  given  birth  to  twins.  Lately 
at  the  Hotel  Dieu,  the  entire  uterus  has  been 
removed  by  M.  Recamier;  and,  in  September  last, 
this  formidable  operation  was  performed  at  La 
Charite,  by  M.  Roux.  The  patient  died  in  twenty, 
four  hours  after  the  operation."    (See  Practical 
I'ormidary  of  the  Parisian  Hospitals,  by  F.  S. 
Katier,  p.  17.)    Langenbeck's  extirpation  of  the 
whole  uterus,  by  cutting  through  nearly  the  whole 
of  the  hnea  alba,  I  do  not  deem  it  necessary  to 
detail,  as  it  is  a  proceeding  which  I  would  never 
recommend  to  be  imitated.    The  poor  woman  ex- 
perienced the  same  fate  as  the  patient  of  M 
Recamier. 

Dr.  John  Brown,  surgeon  to  St.  Mark's  Hospital, 
has  published  one  of  the  best  descriptions  of'  the 
operation  of  removing  the  cervix  uteri,  as  witnessed 
by  him  at  Paris,  in  1826  and  1827.    To  perform 
this  operation  (he  observes)  the  patient  must  be 
placed  as  for  lithotomy,  with  the  parts  exposed  to 
a  clear  light.  The  speculum  (that  of  M.  Recamier 
or  that  of  Madame  Boivin)  is  then  to  be  introduced! 
llie  condition  of  the  cervix  having  been  ascer- 
tained, and  the  speculum  withdrawn,  the  left  fore- 
finger IS  passed  up,  and  on  it  the  double  hooks, 
winch  are  firmly  fixed  in  the  projecting  lips  of  the 
cervix,  one  on  each  side,  and  given  to  an  assistant 
iir  a  moment.    The  operator,  then  taking  both 
hooks  in  his  right  hand,  gradually  and  Vntly 
draws  down  the  crvi.-c,  till  it  has  been  brought 
nearly  on  a  level  with  the  external  parts;  he  next 
passes    n   button-pointed    bistoury  behind  the 
diseased  portion  of  the  uterus,  and  remores  it.  Tlio 
3  IC 
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cut  surface  of  the  uterus  quickly  resumes  its  na- 
tural position  on  the  removal  of  the  hooks,  no 
dressiiin;  being  commonly  applied  to  the  part;  and 
the  patient  being  put  to  bed,  is  placed  on  a  strict 
regiinen  for  several  days,  venesection  and  leeching 
being  freely  employed,  not  only  to  remove,  but 
even  to  prevent,  attacks  of  inflammation.  (M. 
Lisfranc  usually  bleeds  his  patients  at  La  Pitie  to 
3K.  or  5xij.  soon  after  the  operation,  the  effect  ot 
the  excision  being  considered  by  him,  particularly 
where  there  has  been  preceding  raenorrhagia,  as 
analoo-ous  to  a  suppression  of  the  menses;  repeat- 
in^  the  bleeding,  leeching  the  sacral  region,  and 
using  emollient  fomentations  and  enemas  on  the 
least  occurrence  of  abdominal  tenderness.  Such 
treatment  is  generally  very  successful,  although  it 
is  not  uncommon  to  bleed  three  or  four  tunes  from 
the  arm,  besides  applying  leeches.) 

After  the  simple  introduction  of  the  speculum,  in 
certain  cases  where  an   inflammatory  diathesis 


exists  (more  particularly  in  young  persons, 
where  the  cervix,  in  addition  to  other  disease,  ap- 
pears gorged  witli  blood),  care  is  to  be  taken  to 
throw  emollient  lotions,  or  those  containing  the 
chlorides  of  lime,  or  soda,  into  the  vagina  several 
times  daily,  by  means  of  a  syringe;  and  the  wound, 
if  tedious,  may  require  to  be  touched  with  the 
nitrate  of  silver.  Women,  so  treated;  are  usually 
able  to  go  home  in  three  or  four  weeks.  It  is  not 
desirable  that  the  patient  should  go  to  stool  soon 
after  the  operation,  as  the  effort  might  detach  the 
coagulum  from  the  wound.  One  woman  is  alleged 
to  have  become  pregnant  fifteen  days  after  the 
operation,  went  the  usual  time,  and  was  delivered 
in  three  quarters  of  an  hour,  as  there  was  no  cervix 
.  uteri  to  resist  the  passage  of  the  infant. 

Even  with  regard  to  the  excision  of  the  cervix 
uteri,  it  is  perfectly  manifest  to  me  that  many  of 
the  cases  in  which  it  was  performed  were  not  trii  y 
cancerous.    Doubts  may  be  entertained,  I  think, 
whether  the  enormous  tumor  removed  in  the  very 
first  instance  of  such  operation  by  Osiander,  was 
really  a  cancerous  affection.    Several  of  the  cases 
operated  upon  in  Paris  were  decidedly  not  of  this 
character.    On  this  point  I  fully  agree^  with  Dr 
Brown,  an  eve-witness,  who  remarks:     VV  nile  1 
admit  the  facility  with  which  such  a  measure  may 
be  accomplished,  I  must  be  permitted  to  doubt  its 
necessity  in  some  of  the  cases  related.  1  he  second 
and  third  were,  in  my  opinion,  such  affections  as 
would  have  yielded  to  common  local  and  constitu- 
tional measures,  and  would,  I  have  no  doubt,  have 
been  so  treated  by  British  surgeons,  and  perhaps 
by  a  few  of  our  French  brethren.' 

Instead  of  the  excision  of  the  cervix  uteri  for 
cancerous  diseases,  M.  Bayle  advocated  the  appli- 
cation of  caustic;  and  his  advice  was  founded  upon 
the  fact  shown  by  pathological  anatomy,  that,  in 
the  early  stage  of  malignant  ulceration  ot  this  part 
the  texture  of  the  uterus  is  healthy  at  the  distance 
of  two  or  three  lines  from  the  ulcerated  surface. 
The  patient  having  been  placed  in  the  right  posi- 
tion, and  the  speculum  introduced,  the  cancer  is  to 
be  cleansed  with  dossils  of  charpie.    If  the  sur- 
face is  irregular,  or  the  seat  of  fungous  granufa- 
tions,  they  are  to  be  removed  with  curved  scissors, 
or  a  sharp  edged  kind  of  scoop  (Duptiytren).  In 
this  manner,  indeed,  such  growths  may  be  removed 
n..t  only  from  the  cervix,  but  from  the  interior  ot 
the  uterus.    After  the  ulcer  has  been  cleaned,  a 
roll  of  charpie  is  placed  below  the  speculum,  m 


order  to  protect  the  vagina  from  the  action  of  the 
caustic.    Then  the  caustic  is  applied,  either  the 
arsenical  paste  (Bayle),  or  the  pure  potash,  scraped 
to  a  point,  and  fixed  in  a  porte-crayoii;  or  the  acid 
nitrate  of  mercury,  with  which  lint  is  wetted  and 
conveyed  with  forceps  to  the  ulcer.    The  applica- 
tion is  continued  for  one  minute;  then  copious 
injections  of  tepid  water  are  employed  for  the 
removal  of  the  uncombined  particles  of  caustic; 
the  charpie  and  speculum  are  withdrawn;  and  the 
patient  put  into  a  warm  bath.    In  about  four  or 
six  days,  the  application  is  to  be  repeated;  and,  if 
no  ill  consequences  follow,  it  is  to  be  continued  at 
short  intervals,  but  more  and  more  lightly  each 
time,  in  proportion  as  the  cure  advances.  (^Lis- 
franc; also  Malcjaiytie,  Man.  de  Mud.  p.  745, 
ed.  1.) 

[It  has  not  been  thought  desirable  to  alter  the 
author's  description  of  uterine  cancer  beyond 
slightly  condensing  it.  The  history  down  to  Mr. 
Cooper's  time,  and  the  appreciation  of  the  practice 
of  am[jutating  the  cervix  for  malignant  diseiise, 
must  serve  as  the  basis  of  all  discussions  of  the 
subject.  The  subsequent  sketch  is  not  iiitended 
as  a  correction  of  Cooper's  account,  for  in  that 
respect  he  is  seldom  open  to  assault,  but  as  an  ex- 
position of  the  subject,  such  as  the  actual  state 
of  knowledge  requires. 

All  the  known  forms  of  cancer  may  affect  the 
uterus;  and  all  by  preference  seem  to  affect  the 
cervix,  beginning  at  the  vaginal  portion  or  os  ex- 
ternum, and  mostly  terminating  at  the  os  uteri 
internum. 

1st.  Fungoid  or  medullary  carcinoma  is  by  far 
the  most  common ; 

2nd,  in  frequency,  come  the  epithelial  kinds; 

and 

3rd,  the  scirrhous  or  hard  cancer.  This  last, 
West  and  Rokitansky  say,  is  extremely  rare. 

I.  The  Medullar  1/ Cancer,  ov  EncepJialoid.— It  is 
found  as  a  thick,  bony,  hard,  nodular  mass,  of 
white,  grey,  or  red  colour,  consisting  of  a  fibrous 
framework,  with  a  brain-like  pulp  in  the  inter- 
stices.   As  a  rule,  cancer  is  characterised  by  an 
infiltration  of  cells  of  a  monstrous  type,  and  great 
activity  of  multiplication,  into  the  natural  areolar 
tissue.    Wherever  areolar  tissue  is  found,  there 
cancer  is  prone  to  form.    In  uterine  encephiUoid, 
these  cells  commence  in  the  cellular  tissue  between 
the  mucous  membrane  and  the  proper  tissue  of  the 
uterus.    Lebert  thinks  cancer  may  begin  lu  the 
follicles  of  the  neck  of  the  uterus.    The  disease 
gradually  encroaches  upon  the  deeper  strata;  but 
commonlv  there  remains  after  death  a  thin  layer 
of  muscular   substance   beneath   the  peritonea 
investment  of  the  uterus.    The  extension  is  not 
so  much  inwards  into  the  uterine  tissue,  as  centn- 
fujial.    At  first  this,  like  the  other  forms  of  cancer 
of  the  uterus,  appears  to  be  strictly  locn  ,  confined 
to  the  cervix.    But  after  a  tune,  d.flicult  to  deter 
mine,  the  disease  invades  the  areolar  tissue  o  he 
fundus  of  the  vagina,  the  base  ot  tl-e  b  adder  the 
rectum,  the  broad  ligaments,  uniting  all  tl>ese  par  s 
into  one  mass.    As  the  cell-growth  proceeds,  the 
normal  elements  of  the  parts  ^"vaded  d.s.^^^^^^^ 
The  diseased  mass  increases  in  f  <=- f 
a  considerable  bulk,  so  that  Jl'^S^'-'^f/^^.i. 
introduced  through  the  vulva,  will  "'.^'^''.t  ^^- 
what  advanced  at  once  ^t-''^^  "f" j  %„- 
formed  os  uteri  is  brought  low  do«"; 
lapsus.    It  is  often  hardly  recognisable  from-  the 
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noiliiliir,  iiregular  pn>]eciions  wliich  surround  it. 
It  is  sometimes  occluded  by  these,  but  more  often 
lieid  unuatuniliy  patulous.  In  tliis  stage,  the 
cervix  uteri  being  involved  in  a  growth  e.\tending 
to  all  the  surrounding  structures,  is  set  fast ;  it  has 
lost  all  mobility;  or,  if  any  remain,  it  moves  only 
with  the  whole  diseased  mass. 

The  next  feature  of  importance  in  the  history 
is  the  marked  tendency  to  softening  and  suppura- 
tion. Softening  is  soon  followed  by  death  of  the 
mucous  membrnne  of  the  os  uteri;  "an  ulcer 
(\yest)  forms,  with  raised,  irregular,  hardened 
edges,  and  a  dirty  putrilage  takes'the  place  of  the 
smooth  but  enlarged  lips  of  the  os.  The  disease 
may  go  still  further;  the  lips  of  the  womb  and  its 
cervix  are  altogether  destroyed,  and  a  soft,  dirty- 
white,  flocculont  substance  covers  the  uneven 
granular,  and  hardened  surface.  The  ulceration 
may  begin  in  the  substance  from  softening,  or  on 
the  surface  without  previous  softening  in  the 
deeper  parts. 

_  The  stage  before  ulceration  varies  much  in  dura- 
tion.   In  many  cases  it  is  certain  that  the  exten- 
sion of  the  disease  has  greatly  advanced  before  the 
patient  seeks  advice.    Probably  a  year  or  more 
may  elapse  before  ulceration  occurs.  The  duration 
of  the  stage  of  ulceration  is  also  variable.  Some- 
times it  runs  through  this  stage  rapidly;  at  others, 
the  ulceration,  without  healing  or  spreading  much, 
is  kept  up  for  months.    The  patient  indeed  grows 
worse,  losing  flesh  and  strength,  assuming  the 
cliaracteristic  worn,  straw-coloured,  cachectic^look. 
The  discharges  continue,  composed  of  pus  from  the 
ulcerated  surface,  foetid  from  the  admixture  of  dead 
and  decaying  materials,  tinged  with  blood  from 
the  giving  way  of  some  of  the  vessels  distributed 
to  the  granulations,  while  every  now  and  then 
abundant   hEeniorrhages   break   forth.      If  we 
examine,  we  find   sprouting  granulations  or  a 
positive  fungous  outgrowth  from  the  surface,  and 
then  after  a  time  the  fungus  disappears,  the  surface 
feels  less  uneven,  tlie  edges  less  unhealthv,  and 
we  can  almost  persuade  ourselves  that  here  and 
there  a  process  of  cicatrisation  has  begun.  New 
formation  and  death  of  the  newly-formed  tissues 
go  on  in  rapid  succession— a  series  of  abortive 
attempts  at  cure,  such  as  prevent  the  rapid  ex- 
tension of  the  ulcer,  and  keep  alive  the  delusive 
hope  of  recovery.    And,  indeed,  under  the  spon- 
taneous or  assisted  powers  of  Nature,  it  is  not 
uncommon  for  the  disease  to  exhibit  stages  of 
apparent  arrest,  during  which  the  discharges  are 
lessened,  the  local  sullering  is  abated,  and  tlie 
general  health  improves.    But,  sooner  or  later,  re- 
lapse is  but  too  sure,  and  the  patient  at  lemnli 
sinks  under  the  exhaustion  consequent  upon  "re- 
peated discharges — watery,  purulent,  and  luxmor- 
rliagic — pain,  obstruction  to  the  rectum  and  bladder 
in  the  performance  of  their  functions,  and  impair- 
nient  of  nutrition. 

As  the  disease  advances  upwards  into  the 
cervix,  eating  away  the  tissues,  a  large  giiping 
cavity  with  irregular  edges  is  formed,  sometimes 
extending  by  fistulous  passages  into  the  bladder 
and  rectum.  Now,  although  primary  cancer  of 
the  body  of  the  uterus  is  extremely  rare,  the 
disease  will  almost  always  spread  to  it  from  the 
cervix  if  the  patient's  life  besufKciently  protracted. 
In  advanced  cases  the  body  of  the  uterus  is  almost 
always  enlarged,  and  this  from  two  causes.  The 
maintenance  of  an  active  parasitic  growth,  like 
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cancer,  attracts  blood  to  the  organ:  it  grows  under 
this  morbid  stimulus  as  it  will  under  that  of  de- 
veloping a  fibroid  tumor,  or  as  under  the  normal 
stimulus  of  gestation.  In  addition  there  is  the 
extension  of  the  cancerous  deposit.  The  mucous 
membrane  of  the  body  is  more  generally  affected. 
Sometimes  nothing  more  is  apparent  than  a  general 
and  intense  redness  of  the  interior  of  the  womb; 
but  much  more  frequently  the  lining  membrane  is 
covered  by  a  dark  oftensive  secretion,  and  is  beset 
here  and  there  by  small  white  deposits  of  cancer. 

Tlie  irritation  caused  by  the  morbid  condition 
of  the  body  of  the  uterus  will  often  set  up  a  slow 
or  chronic  inflammation  in  the  broad  ligaments  and 
pelvic  peritoneum.  The  fibrinous  effusions  result- 
ing bind  the  uterus  to  the  bladder  and  rectum, 
adding  to  the  mass  formed  by  the  cancerous  de- 
posit, and  still  further  determine  that  firm  fixing 
of  the  uterus  in  the  pelvic  cavity  which  is  ob- 
servable in  almost  every  instance  of  carcinoma  of 
the  medullary  kind,  except  in  the  very  earliest 
stage.  Cancerous  deposits  take  place  under  the 
pelvic  peritoneum;  extending,  the  peritoneum  is 
involved,  and  at  length  is  indistinguishable  in  the 
midst  of  the  large  mass  of  cancerous  disease  which 
conceals  the  uterus  and  its  appendages  from  view. 

As  varieties  in  the  forms  in  which  cancerous 
disease  invades  the  uterus,  it  has  been  observed 
that  it  may — although  this  is  extremely  rare — 
begin  and  run  its  course  in  the  body  of  the  organ, 
the  cervix  remaining  altogether  or  comparatively 
free;  also  the  cancerous  deposit  may  take  the 
polypoid  form.  In  this  latter  case  the  tumor 
generally  springs  from  the  cervix.  West  relates 
two  cases.  He  believes  this  form  is  always  asso- 
ciated primarily  or  secondarily  with  similar  diseases 
in  the  uterus  itself. 

The  diagnosis  of  cancer  of  the  uterus  in  the  early 
stages  is  beset  with  difficulties.  The  opportunities 
of  studying  the  disease  at  this  stage  are  so  rare, 
that,  even  vvhen  seen,  for  want  of  knowledge  of  its 
characteristics,  it  may  escape  recognition.  Thirty 
years  ago  there  can  be  no  doubt  that  cases  of 
simple  hypertrophy  or  inflammatory  engorgement 
were  not  unfrequently  assumed  to  be  cancer;  and 
credit  was  asked  for  having  cured  them.  Du- 
parcque,  Lisfranc,  Ashwell,  and  Montgomery  cer- 
tainly fell  into  this  error.  And,  notwithstanding 
the  more  accurate  knowledge  since  extended 
mainly  through  the  researches  of  T^allier  and 
Henry  Bennet,  of  the  consequences  of  inflammation 

0  the  cervix  uteri,  enabling  us  in  most  cases  to 
ehniinate  these  conditions,  the  clinical  observer  is 
still  liable  to  mistakes. 

The  characters  assumed  by  the  os  and  cervi.'c 
uteri  during  the  earlier  stages  of  medullary  cancer 
are  less  familiar  and  therefore  less  clearly  defined 
than  those  which  mark  the  later  stages.  At  first 
;vhUst  strictly  localised  in  the  cervix,  the  cervix  i^ 
larger  than  natural,  and  one  or  more  bumps  of  the 
81M  ot  half  a  nut,  hard,  resisting  the  finger,  quite 
"isensible,  may  be  found  on  the  lips  of  the  os  uteri. 

1  Here  is  often,  also,  some  puckering  of  the  os.  At 
this  stage  the  mobility  of  the  uterus  is  not  im- 
paired. Through  the  speculum  these  bumps  show 
i  violet-rcd  tint,  quite  distinct  from  the  rosy  tint 
of  the  rest  of  the  cervix. 

A  characteristic  firm  of  malignant  disease  of 
the  03  uteri  in  the  earliest  stage  is  due  to  the  ex- 
tensinn  or  spreading  of  the  superficies  of  the  os 
whilst  the  cervix  above  remains  tlie  same  This 
3  u  2 
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gives  tlic  figure  of  a  mushroom  to  the  part.  It  is 
true  that  ordinary  hypertrophic  elongation  of  the 
cervix  begins  somewhat  in  a  similar  way;  but  the 
"  cancer-mushroom  "  is  distinguished  by  its  more 
complete  resemblance  to  the  mushroom  shape,  the 
spreading  proceeding  all  round  the  os;  and  by  the 
everted  os  of  hypertrophy  presenting  a  smoother 
Burfece.  Malgaigne  descrilies  the  "  Champignons 
cance'reux;"  and  the  same  feature  is  insisteil  upon 
by  Dr.  Braxton  Hicks  {Guy's  Reports,  186G). 

The  Caulifloiver  Excrescence  of  Dr.  John  and  Sir 
Charles  Clarke  is  the  best  known  form  of  the 
epithelial  cancer  of  the  uterus.     It  appears  from 
Gooch's  criticism  to  be  the  same  disease  as  was 
described  by  Levret  and  Herbiniaux,  under  the 
:)ame  of  "Tumeur  vivace."     It  also  alTects  by 
preference  the  cervix.     Opini(ms  differ  as  to  its 
malignancy.     Rokitansky  believes  it  to  be  can- 
cerous, calling  it  the  villous  cancer.    He  describes 
it  as  a  conferva-like  growth,  consisting  of  cor 
puseles  the  size  of  linseed  grains,  pale  red,  trans 
parent,  tolerably  firm,  hanging  from  the  os  uteri 
into  the  vagina,  bleeding  profusely  on  the  slightest 
touch,  and  developed  out  of  an  encephaloid.  It 
often  fills  the  vagina,  and  causes  profuse  watery 
secretion.    During  life  it  becomes  turgescent,  like 
the  uterine  surfiice  of  the  placenta;  but  dead,  it 
shrivels  up,  and  then  only  resembles  a  flocculent 
mass. 

Virchow,  on  the  other  hand,  says  it  is  not  can 
cerous,  ranking  it  under  the  papillary  tumors,  of 
which  there  are  three  forms — the  simple,  the  can- 
croid, and  the  cancerous.     The  cauliflower  ex 
crescence,  according  to  him,  begins  as  a  simpl 
papillary  tumor,  and  runs  into  cancroid,  but  not 
into  cancerous  papillary  tumor.     It   is  formed 
only  of  papillary  or  villous  growths,  which  consist 
of  thick  layers  of  peripheral  flat  and  cylindrical 
epithelial  cells,  and  a  fine  inner  cylinder  of  ex- 
tremely small  cellular  tissues  with  large  vessels, 
running  in  loops.    This  tumor  is  also  called  papil- 
kry  hypertrophy  of  the  cervix  uteri.     Mayer  re- 
garded it  as  an  originally  local  affection.  Han- 
nover separates  it  from  cancer,  under  the  name  of 
epithelioma.     Lebert  and  Schutz  call  it  epithelial 
cancroid. 

The  divergence  of  opinion  as  to  the  cancerous 
nature  of  this  growth  is  difficult  to  reconcile.^  But 
if  it  be  admitted— and  clinical  observation  dictates 
the  admission— that  the  cauliflower  excrescence 
frequently  springs  from  a  base  of  medullary  cancer, 
or  at  some  stage  is  associated  with  cancer,  there  is 
strong  ground  for  taking  the  more  unfcivourahle  view. 
Certainly,  in  some  cases  the  cauli flower-form  be- 
comes lost  in  the  ordinary  characters  of  medullary 
cancer  ;  appearing  to  be  simply  a  phase  in  the 
development  of  the  latter.  At  the  same  time  it  is 
eminently  important  in  a  therapeutical  aspect,  to 
bear  in  mind  the  apparently  lesser  degree  of  ma- 
lignancy of  the  cauliflower  excrescence,  and  its 
greater  concentration  in,  or  limitation  to,  the  vagi- 
nal portion  of  the  cervix,  up  to  a  certain  period  of 
its  growth,  than  is  at  all  common  with  regard  to 
the  medullary  cancer.  Ablation  of  the  growth  by 
amputation  of  the  vaginal  portion  is  not  seldom 
successful,  if  performed  during  the  stage  of  locali- 
sation. 

It  is  not  easy  to  get  an  opportunity  of  C'c- 
aniining  the  disease  in  its  initiative  stages.  The 
symptoms  produced  are  not  such  as  to  lead  the 
patient  to  seek  advice.    Dr.  West  says,  when  he 


has  first  seen  it,  the  cervix  has  been  already  some- 
what increased  in  size,  the  os  uteri  not  open,  but 
its  lips  flattened  and  expanded,  so  that  their  edge, 
which  felt  a  little  ragged,  projected  a  line  or  two 
beyond  the  circumference  of  the  cervix,  while  their 
surface  was  rough  and  granular.    This  irregularity 
was  seen  to  be  produced  by  the  aggregation  of 
numerous  small,  somewhat  flattened  papilla:  of  a 
reddish  colour,  semi-transparent,  and  often  bleed- 
ing very  easily.    Generally,  these  small  sessile  pa- 
piUiE  increase  in  size,  and  form  a  distinct  out- 
growth from  the  whole  circumference  of  the  os  uteri 
of  the  size  of  an  egg,  an  apple,  or  even  larger. 
These  growths  are  split  up  by  deep  fissures  into 
lobules  of  various  sizes,  all  of  which  seem  to  be 
connected  together  at  their  base.    The  dimensions 
of  these  growths  are  not  in  general  the  same 
throughout,  but  they  spring  from  the  surface  of 
the  08  uteri  by  a  short  thick  pedicle,  which  is  the 
elongated  and  hypertrophied  cervix,  and  then  ex- 
pand below  into  the  peculiar  cauliflower  shape.  At 
the  base  the  substance  is  much  firmer.  Though 
the  vagina  does  not  by  any  means  escape  from  par- 
ticipation in  the  disease,  and  a  granular  or  papillary 
structure  may  be  felt  sometimes  extending  over  its 
roof,  and  for  some  distance  along  one  or  other  wall, 
yet  tliis  is  by  no  means  constant.     The  tendency 
to  involve  adjacent  parts  is  far  less  than  in  ordinary 
cancer.    Usually  the  outgrowth,  in  the  course  of 
time,  disappears  in  part,  under  the  processes  of  alter- 
nate partial  death  and  reproduction  which  charac- 
terise the  medullary  cancer.    The  irregular,  sharp- 
cut  edge  of  the  os,  whence  it  grew,  is  at  first  felt 
■rranularand  mucous  within,  but  afterwards  grows 
thicker  and  nodulated,  assuming  by  degrees  all 
the  characters  of  a  part  which  has  from  the  first 
been  the  seat  of  medullary  cancer. 

The  Scirrhous  oi  Fibrous  Cancer  is  so  very  rare 
that  Dr.  West  has  never  recognised  a  clear  case 
during  life,  and  Mr.  Paget  has  not  met  with  it. 
Rokitansky  thus  describes  it,  deducing  his  de- 
scription, as  he  admits,  from  a  very  few  observa- 
tions :  "  On  a  careful  examination  one  may  dis- 
cover,' in  the  midst  of  the  tissue  of  the  portio- 
vaginalis,  another  structure  recognisable  by  the 
different  shade  of  white  of  the  fibres  composing  it, 
and  which,  though  closely  packed,  intersect  each 
other  in  every  imaginable  direction;  while  the 
small  interstices  between  them  are  filled  by  a 
transpar3nt  matter,  of  a  pale  yellowish  red  or 
greyish  colour.  This  new  structure  is  inhltrated 
into  the  uterine  substance  without  any  distinct 
limits,  extending  further  in  one  part  than  m 
another,  and  here  and  there  heaped  up  in  greater 
quantity,  thus  producing  the  enlargement  ot  tie 
portio-vaginalis,  the  uneven  nodulated  character, 
and  the  well  known  induration  of  its  substance. 

There  is  a  form  of  intractab'c  tdccration  ot  the 
OS  and  cervix  uteri,  which  most  authorities  refer 
to  epithelial  cancer,  but  which  some  regard  as  ot 
tubercular  nature.  The  tubercular  ulcerations  are 
thus  described  bv  Robert-"  They  may  be  recog- 
nised by  their  excavated  base,  their  g^c.v'/n  "P" 
nearance,  and  the  presence  of  a  caseous  "'•'•tter  m 
llie  midst  of  the  muco-purnlent  discharges  which 
come  from  the  interior  of  the  cervix;  also  bj 
the  presence  in  the  cervix  of  tumors  of  uncerUm 
siz  .,  rounded  form,  at  ^'-^t  'fdiuc 
change  of  colour,  afterwards  ^''f'-/^''!"''''' ^,  f„ J 
to  the  pressure  of  the  fingers,  and  g'^''"?  '"X 
tinct  sense  of  fluctuation.    These  tumors  are 
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formed  by  tlie  tiiLerculnr  matter  still  in  a  crude 
state,  or  in  course  of  softening.  These  scrofulous 
ulcerations  are  almost  always  accompanied  by  con- 
siderable engorgement  of  the  cervix  uteri."  On 
tiie  other  hand,  under  the  microscope,  the  softened 
matter  is  found  not  to  consist  of  the  elements  of 
tubercle,  but  of  eiiithelial  cells  similar  to  those  of 
the  uterine  mucous  membrane,  while  the  indurated 
callous  structure  which  forms  the  base  of  the  ulcer 
is  formed  ofa  mixture  of  fibro-pl.istic  and  epider- 
moid materiiils.  Robin  says  tliis  kind  of  ulcer  is 
to  the  uterus  what  lupus  or  cancroid  ulcers  are  to 
the  face.  Lebert,  Hannover,  and  Dr.  Charles 
West  support  the  testimony  of  Robin. 

The  Corrudiny  Ulcer  of  Dr.  John  Clarke,  or 
rodent  ulcer. — Opportunities   for  observing  this 
form  of  ulcer  on  tlie  cervix  uteri  are  exceedingly 
rare.    But  the  observations  that  have  been  made 
justify  the  conclusion  that  the   disease,  when 
affecting  the  uterus,  is  similar  to  the  rodent  ulcer  of 
the  face  or  other  parts.    Its  aspect,  rate  and  mode 
of  progress  are  unlike  those  of  cancer,  while  neither 
cancer-cells  nor  epithelium  formations  are  present  in 
the  adjacent  tissues.  It  begins  at  tiie  mucous  mem- 
brane covering  the  os  uteri,  involving  the  whole 
circumference  of  the  os,  and  utterly  destroying 
both  it  and  the  subjacent  parts,  but  tliere  is  no 
thickening,  hardness,  or  deposit  of  new  matter  in 
the  vicinity.    Unlike  cancer,  the  rodent  ulcer  may  I 
continue  for  years,  without  causing  any  very  for- 
midable symptoms. 
_  The  lymphatic  glands  of  the  pelvis,  and  espe- 
cially those  which  surround  the  uterus,  are  fre- 
quently the  seat  of  cancerous  extension.  The 
invasion  proceeds  step  by  step,  successively  catch- 
ing the  glands  situated  by  the  lumbar  vertebrse, 
and  following  the  course  of  the  large  vessels,  which 
may  be  compressed  or  ulcerated.    Sometimes  the 
inguinal  glands  become  cancerous.    This  is  espe- 
cially the  case  when  the  disease  has  attacked  the 
vagina  and  vulva.    I  have  described  two  cases  in 
which  the  glands  in  remote  parts  of  the  body  were 
also  affected.    It  may,  however,  have  happened 
that,  in  these  cases,  the  enlargement  and  indura- 
tion were  due  to  iriitation  from  the  alisorpiiou  of 
the  fluid  element  (the  cancerous  ichor)  of  cancer, 
and  not  to  the  actual  spread  of  cancer- Ctlls. 

In  forming  the  diuynosis  of  cancer,  the  speculum 
is  commonly  useless — except  in  the  very  earliest 
stage— and  may  be  injurious.  The  tissues  often 
bleed  freely  on  the  slightest  touch  of  the  finger  ; 
and  if  the  speculum  is  introduced  greater  injury  is 
caused,  and  the  effused  blood  obscures  what  might 
otherwise  be  seen.  The  finger  by  the  vagiiui  and 
rectum  tells  all  that  is  necessary  to  establish  the 
melancholy  diagnosis. 

I  believe  the  sign  that  most  frequently  arrests 
attention  in  the  first  place  is  hcciiiurrhuyc ;  and 
then,  when  we  examine,  we  find  the  disease  far 
advanced.  In  several  cases  the  first  thing  to 
sugnest  the  presence  of  disease  has  been  ha;mor- 
rhage  on  sexual  intercourse,  rain  of  a  marked 
ch;iracter,  even  the  stalibing,  lancinating  pain 
described  as  almost  pathognomic  of  cancer,  is 
often  absent  for  a  long  time.  It  is  rather  a  con- 
coniitiint  of  the  later  stages.  The  pains  have  a 
radiating  character,  starting  as  it  were  from  the 
centre  of  the  disease,  iind  shooting  to  the  sacrum, 
vertebral  column,  loins,  groins,  and  thighs. 

In  the  early  stages,  no  particular  od')Hr  is  per- 
ceived, but  when  ulceration  has  begun,  an  odour, 
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penetrating  and  offensive,  is  almost  certain  to 
be  emitted.  It  is  so  peculiar  that  frequently  by- 
it  the  presence  ofa  cancerous  patient  in  the  room 
is  made  known. 

In  advanced  cancer  the  aspect  of  the  patient  is 
often  enough  to  excite  a  strong  suspicion  of 
the  nature  of  the  disease.  Emaciation  is  gene- 
ral, but  not  constant.  The  skin  acquires  a  dirty 
straw  tint,  indicative  of  a  profound  alteration  in 
the  properties  of  the  blood,  and  of  impaired  nutri- 
tion. It  is  true  that  a  very  similar  tint  is  often 
seen  in  women  who  have  long  been  draining  from 
polypus  or  inversion  of  the  uterus.  But  internal 
examination  at  once  clears  up  the  diagnosis.  The 
alteration  referred  to  is  due  to  three  causes  :  the 
influence  of  the  cancerous  cachexia,  which,  as 
Becquerel  has  shown,  first  destroys  the  globules, 
and  afterwards  diminishes  the  quantity  of  albumen ; 
the  htemorrhages,  which  very  quickly  diminish  the 
globules  ;  the  serous  discharges.  Thus  the  water 
of  the  blood  increases  ;  the  globules  and  the  albu- 
men diminish.  The  cancerous  cachexia  is  sooner 
or  later  followed  by  hectic  or  irritative  fever. 

What  is  the  dunUion  of  cancer  of  the  uterus 
As  the  early  stages  so  often  escape  detection,  it  is 
not  easy  to  determine  the  total  duration,  it  is 
probable  that  the  stage  before  ulceration,  of  limi- 
tation to  the  cervix,  may  last  for  some  months, 
even  two  or  tliree  years.  When  ulceration  has 
begun,  the  downhill  course  is  often  rapid.  But  it: 
may  be  protracted  for  a  year,  or  even  two  years, 
the  disease  being  at  times  apparently  suspended, 
feeding  the  eager  sufferer  with  the  hope  that  the 
treatment  is  working  a  cure. 

Cancer  is  not,  indeed,  absolutely  incurable. 
The  morbid  mass  may  destroy  and  eliminate  itself. 
Dr.  Habit  relates  a  case  which  is  not  altogether 
unique.  {Monatssch:  fur  Gehurishmdc,  1862.) 
Cancerous  matter  united  the  uterus  to  the  sur- 
rounding structures  ;  the  vagina  was  filled  with 
large  granulations  and  fungous  growths.  Gra- 
dually all  was  replaced  by  firm  cicatrix,  and  the 
uterus  could  no  longer  be  felt. 

The  Treatment. — The  question  of  amputation 
has  been  amply  discussed  above  by  Cooper.  It 
may  still,  after  more  recent  experience  in  this 
country,  be  doubted  whether  a.  permanent  cure  has 
been  effected  by  this  method.  But  there  can  be 
no  doubt  that  by  it,  in  favourable  cases,  suffering 
has  been  mitigated,  tlie  disease  suspended,  and 
life  prolonged.  Probably  the  disease  will  reappear 
and  run  its  course  in  a  year  or  less.  But  I  have 
known  a  respite  of  two  years  and  more  to  have 
been  gained.  The  prospect  is  best  in  the  case  of 
cauliflower  excrescence.  Gooch  urged  removal  by 
ligature,  as  giving  the  patient  a  chance  of  life  ; 
and  if  failing,  by  the  excrescence  growing  again,  it 
does  not  render  the  case  worse  than  it  was  before. 
Dr.  Emmet,  of  New  York(^)«c;'.  Juurri.  of  Obst. 
1869),  says  that  where  he  has  been  able  to  ampu- 
tate in  healthy  tissue  above  the  disease,  he  has 
known  several  cases  where  no  return  has  occurred 
several  years  afterwards,  but  that  as  a  rule  the 
disease  returns  in  four  or  six  months.  Dr.  C. 
West  gives  a  table  of  recorded  cases  of  total  extir- 
pation of  tlie  uterus  on  account  of  cancerous  disease. 
In  three  cases  only  did  the  |.atient  survive  the 
operation  ;  in  twenty-two  death  was  the  conse- 
quence. 

The  amputation  of  cauliilowcr  excrescence  is 
best  effected  by  the  galvimic  cautery.    Caie  is  ic- 
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quired  after  the  operation  to  keep  tlie  os  uteri 
from  closing. 

Various  caustics  have  been  employed  :  as  the 
chloride  of  zinc,  Vienna  p.aste,  and  otliers.  Their 
use,  with  the  view  of  destroying  the  diseased  mass, 
is  now,  I  believe,  generally  abandoned.  But  quite 
recently  attempts  to  effect  a  radical  cure  by  acting 
upon  the  cancerous  growth  have  been  made  on  a 
somewhat  different  principle.  Bromine  in  solution 
has  been  recommended  by  Dr.  Wynn  Williams 
and  Dr.  Routh  to  be  applied  on  pledgets  of  lint  to 
the  diseased  surface.  In  some  cases  it  has  appeared 
to  check  the  disease  by  destroying  the  vitality  of 
the  cancer-cell.  I  have  used  it  extensively,  and 
liave  acquired  the  impression  that  disease  is 
checked  by  it.  And  there  is  no  doubt  that  it  is 
most  effective  as  a  deodorant.  Dr.  Broadbent 
(1866)  recommended  acetic  acid  on  the  following 
reasoning :  "  Cancer  owes  its  malignancy  to  its 

characteristic  structure  To  alter  its  cells 

is  to  put  an  end  to  their  power  of  dividing  and 
multiplying,  and  consequently  to  arrest  the  growth 
of  the  tumor.  In  acetic  acid  we  have  an  agent 
■which  on  the  microscopic  slide  rapidly  effects  im- 
portant changes  in  cells  of  every  kind,  dissolving 
the  cell-wall  and  affecting  the  nucleus.  Not 
coagulating  albumen,  it  may  diffuse  itself  through 
a  tumor,  and,  reaching  every  part  equally,  it  may 
probably  produce  similar  results  when  the  cells  are 
in  siltiy  He  injects  equal  parts  of  acetic  acid  and 
■water.  I  do  not  know  how  far  this  proposal  has 
borne  the  test  of  clinical  experience.  But  it 
seems  that  a  hope  of  controlling  this  hitherto 
intractable  disease  may  be  found  in  its  further 
pursuit.  In  one  case  in  which  I  repeated  the 
application  several  times  phlegmasia  dolens  super- 
vened ;  the  patient  died.  Dr.  Skene  (Amer. 
Joum.  of  Obstetrics,  1869)  inserted  arrows^  of 
chloride  of  zinc  into  presumed  cancerous  affection 
of  the  cervix  uteri  ;  recovery  resulted. 

The  palliative  treatment  is  very  important.  Con- 
stitutional remedies  may  help  the  patient  to  bear 
up  against  the  incessant  wear  and  tear  of  an  ex- 
hausting disease.  Iron  will  help  to  counteract  the 
degradation  of  the  blood;  quinine  or  bark  to 
maintain  the  appetite;  but  the  most  useful  of  all 
remedies  I  have  found  to  be  cod-liver  oil.  Nar- 
cotics become  indispensable  in  the  later  stages. 
Coniura,  hyoscyamus,  belladonna,  chloral  and,  above 
all, opium,  must  be  resorted  to,  either  in  the  form  of 
pill  or  draught,  or  as  suppositories  introduced  into 
the  rectum  or  vagina,  or  by  subcutaneous  injec- 
tion. Local  remedies  tend  usefully  to  counteract 
some  of  the  bad  effects  of  the  disease.  Deodorants 
may  very  effectually  prevent  decomposition  and 
offensive  odour.  The  best  deodorants  are  chloride 
of  zinc,  carbolic  acid,  and  bromine.  These  may  be 
applied  on  pledgets  of  lint  introduced  into  the 
vagina,  and  renewed  once  or  twice  a  day.  By 
bromine  especially  the  offensive  odour  may  be 
completely  subdued.  In  some  cases  I  have  found 
the  best  results  from  acetate  of  lead. 

Wherever  cancer  has  made  progress,  so  as  to 
encroach  a  little  by  its  mass  upon  the  surrounding 
organs,  some  impediment  to  the  functions  of  the 
rectum  and  bladder  follows.  In  the  case  of  the 
bowels,  this  impediment  entails  a  retrograde  dis- 
turbance of  the  function  of  the  entire  alimentary 
canal.  Beginning  with  the  rectum,  there  is  di.'li- 
ciiliy  in  defecation  ;  this,  in  its  turn,  causes  reten- 
tion of  foical  matter  in  the  large  and  small  intestines, 


where  it  ferments  or  decomposes,  producing  dis- 
tressing  flatulence  and  distension  of  the  abdomen. 
Constipation  alternates  with  d'arrhnea.  Then 
again  digestion  is  disordered  ;  and  the  products  of 
imperfect  digestion  being  absorbed,  a  condition 
that  may  be  called  cuprminia  results.  This  chain 
of  events  is,  indeed,  common  to  almost  all  tumors 
which  press  upon  the  pelvic  organs.  On  the  side  of 
the  bladder  there  ensue  incontinence,  perhaps  re- 
tention, and,  when  a  fistula  is  established,  a  con- 
stant escape,  of  urine.  The  ureters  may  become 
obstructed;  then  uriiiEemia  will  result.  This  is  one 
mode  by  which  cancer  kills. 

Death  maybe  the  result  of  the  natural  course  of 
the  disease  ;  more  often  of  putrid  infection,  in 
some  cases  of  cancerous  infection.  But  mostly  it 
is  due  to  some  intercurrent  complication  :  as  peri- 
tonitis, phlegmasia  dolens,  hydronephrosis. 

The  dilatation  of  the  ureters  and  pelves  of  the 
kidnevs  becomes  the  cause  of  death  by  the  produc- 
tion of  cerebral  phenomena,  convulsive  or  comatose. 
Aran  relates  a  case  of  this  last.  The  atrophy  of 
the  kidney  is  described  by  Cruveilhier  {Anai. 
patJiol.) 

Cancer  of  the  uterus  is  sometimes  unfortunately 
complicated  with  pregnancy.  This  condition  ren- 
ders the  cancerous  growth  more  active  ;  and,  since 
the  child  must  traverse  the  diseased  tissues,  labour 
can  only  be  effected  at  the  expense  of  dangerous 
or  even  fatal  violence.  Dr.  West  has  collected 
seventy-four  cases  of  cancer  complicating  labour. 
In  forty-one  death  soon  followed  labour  ;  thirty- 
three  recovered  from  the  effects  of  labour.  Forty- 
seven  of  the  children  were  lost.] 

Robert  Barnes,  M.D. 


Whoever  wishes  to  obtain  further  information  re- 
specting operations  for  the  removal  of  the  cancerous 
uterus,  should  consult  Sabatier,  Mdd.  op^r.  t.  iii. 
p.  397.  Paris,  1824.  Alf.  Yelpcau,  Nouv.  Elem.  de 
M^d.  opdr.  t.  iii.  M.  Malgaiqne,  Man.  de  Mia. 
opdr.  12mo.  Paris,  ed.  2.  1837.  J.  Ha//H,  M^m.  sur 
un  Nouveau  Pioc^tl^  pour  I'Amputation  du  Col  de 
la  Matrice,  &c.  Paris,  1827.  Canella,  Cenni  dell' 
Estirpazione  della  Bocca  e  del  CoUo  dell'  Utero. 
Milan,  1821.  Ammon,  Parallfele  der  Franzosischen 
und  Deutschen  Chir.  p.  257,  &c.  Joerg.  Aphorismen, 
etc.  zur  WUrdigung  zweier  von  Dr.  Hofrath  Osian- 
der  in  Leipzig  unternoramencn  Operationen,  Leipz. 
1820.  Stnive,  in  Hufeland's  Journ.  b.  xvi.  s.  3. 
1803.  Gvtberlat,  Siebold's  Journ.  b.  i.  s.  2.  c. 
Wenzel,  Ueber  die  Kranklieiten  der  Uterus,  Mainz, 
1816.  Lanqenhech,  Neue  Bibliothek,  &c.  b.  i.  s.  3. 
p.  551.  Laud  Wolf,  in  Archives  gfen.  de  Med.  Janv. 
1836,  p.  103  :  case  of  amputation  of  scirrhous  uterus 
in  the  state  of  prolapsus,  the  result  fatal,  •'^'^'"'"f^' 
in  Revue  m^d.  D^c.  1825  :  removal  by  I'ffitujf- 
followed  by  cure.  Also,  in  Archiv.  S^"-,,"^?^ 
1829,  t.  xxi.  p.  78.  M.  Jlou.v,  Deux  Cas  de  1  l-xtiri  a- 
{fon  de  1'Ut.^rus  suivis  de  Mort,  B.ul'^^'''^. 
Sciences  med.  Oct.  1S29.  Sautcr,  Jyie 
Extirpation  der  carcinomatosen  Gebarmutter 
Constanz,  1822 :  result  successful.  /S<e6o'rf,  «esclire 
bung  einer  vollkomraenen  Exlirpa  ion  der  f  c  '  rhosen 
nicht  prolabirten  Gebarmutter,  I'lankf.  182-t.  r" 


letta,  Journ.  von  Graefe,  &c,  bd.  o,  h;  3-. 
ib.;  Chelius,  Handb.  der  Chir.  b.  n.  <lclb-.'82/ , 
and,  more  especially,  the  writings  I  f^' 
lectures  of  .U.  Lhfranc.  Also,  -^""'f  "'""''f/lif.if; ^ 
Case  in  which  the  Uterus,  in  a  sta  e  «f  f^r 
Ulceration,  was  successfully  removed ;  and  t«o  otiier 
Cases,  &c.  Loud.  Med.  Gaz.,  Aug. 
John  M.  Banner,  Case  of  Extirpation  of  the  Uten..  , 

ib.  Oct.  1828.    And,  above  all,  ?  '"7  the 

mokes  up  his  mind  to  attempt  the  ^xcisvon  t»« 
Uterus,  either  in  a  state  of  Prol»PS"«' °;  ."'i^^fSuy 
circumstances,  1  recommend  him  ^°J^^^  ^^'^l^l 
the  cases,  facts,  and  rellcctions  coi.tan  ed  n.  art.  J. 
p.  376.  of  the  Kdinb.  Med.  and  Surgical  Journal  lor 

April,  1830,  No.  ciii.        ,    .        .  •„„   t-r  Paris. 
17V«///<t;  Du  Cancer  de  la  Matrice,  S.c.,iaris, 
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1836.  Ricamirr,  Recherclies  sur  le  trnitemcnt  du 
Cancer,  et  sur  I'liistoire  g^ni^rale  (le  cette  malailie. 
Paris,  1829.  I'aitly,  Maladies  de  rut^nis,  d'api^s 
les  lemons  cliiiiques  de  71/.  Lisfranc.  Paris,  1836. 
C.  West,  Diseases  of  Women,  1856.  E.  Wai/ncr, 
])er  Geb;irniutler-Krcbs.  Leipzig,  1858.  Sihlci/, 
Statistics  of  Cancer  at  Middlesex  Hospital,  "  Med. 
Chir.  Trans."  1859.  Virchow,  Cellular-Pathologic, 
ISUO.    Collin  on  Cancer.  Dublin,  18fi4.] 

UTERUS,  DISPLACEMENTS  OF.  (See 
Uteih;s,  Invkusion,  Prolapsus,  Hetiio- 
flexion  of.) 

UTERUS,  HYPERTROPHY  OF.  (See 
Utkhus,  PnoLAPSus  of). 

UTERUS,  INVERSION  OF.  [May  Le  de- 
fined as  a  dislocation  liy  which  the  inner  wall  of 
the  uterus  is  tlirust  outwards;  its  cavity  disappear- 
ing; and  another  cavity  forming  above,  the  inner 
surface  of  which  is  the  proper  external  covering  of 
the  uterus.  This  cavity  contains  a  portion  of  the 
Fallopian  tubes,  sometimes  the  ovaries  and  portions 
cf  the  round  ligaments  which  are  dragged  in  by 
the  fundus  uteri.  Even  convolutions  of  intestine 
may  fall  in. 

There  are  degrees  of  inversion.  The  most  sim- 
ple division  is  that  proposed  by  Crosse :  First, 
depression  :  the  fundus  or  placental  site  falls  in- 
wards, projecting  into  the  cavity  of  the  uterus.  2nd. 
Introversion,  or  Iiiiussusccplion  :  so  great  a  part  of 
the  fundus  falls  in  that  it  comes  within  the  grasp 
of  the  portion  of  the  uterus  into  which  it  is  received. 
In  the  extreme  form  of  tliis  degree  the  fundus 
reaches  to  the  os  uteri,  through  which  it  nia}'  be 
felt  like  an  intrn-uterine  polypus.  3rd.  Perversion  : 
the  fundus  passes  through  the  os  uteri.  There 
are  degrees  of  this.  In  the  extreme  form  the  inver- 
sion is  so  complete  that  even  the  cervix  and  os  are 
inverted.  The  essential  conditions  for  the  produc- 
tion of  inversion  are  on  the  one  hand  relaxation  of 
some  part,  or  the  whole,  of  the  walls  of  the  uterus, 
and,  on  the  other,  considerable  enlargement  of  its 
cavity.  When  the  uterus  has  contracted,  its  walls 
are  so  thick,  and  the  cavity  is  so  reduced,  the 
anterior  wall  being  flattened  close  in  contact  with 
the  posterior  wall,  that  inversion  cannot  take 
place.  Of  this  any  one  may  convince  himself  by 
passing  his  fingers  into  the  living  uterus  during 
active  contraction ;  or  by  trying  to  invert  a  uterus 
out  of  the  body  which  has  been  well  contracted. 

Adhesion  of  the  placenta,  growing  from  the  fun- 
dus, is  a  frequent  cause.  This  is  often  united  with 
ppastic  narrowing  of  the  lower  segment  of  the 
uterus.  This  narrowing  will  generally  prevent 
complete  inversion.  In  this  case,  the  os  uteri  maj' 
not  relax  until  partial  inversion  lias  lasted  some 
time,  when,  the  os  yielding,  as  it  always  will  do 
under  siistained  pressure,  it  permits  the  tumor 
formed  by  the  advancing  body  of  the  uterus  to  pass 
throHuh.    Thus  the  inversion  is  complete. 

Anatomical  conditions  concur  in  this  process. 
During  gestation  the  ligaments  become  elongated 
and  offer  no  great  resistance  to  inversion;  and  the 
hollow  or  cup  made  by  the  inverting  outer  surface  of 
the  uterus  receives  the  broad  ligaments,  and  some- 
times the  ovaries.  'The  connections  of  the  cervix  on 
the  other  hand  to  its  ligaments  and  to  tlie  bladder 
and  vagina,  hinder  the  inversion  of  this  part  for  a 
time.  Inversion,  then,  begins  at  the  fundus  or  pla- 
cental site.  Tliis  part  is  liable,  in  consequence  of  the 
placental  attachment,  to  paralysis  ( Rokitan.sky )  ; 
and  being  thicker  than  the  other  parts  of  tiie 
utei  ine  walls,  forms  u  projection  into  the  cavil  v. 


That  is  the  first  step.  Then  if  tlie  plncenta  adhere 
and  be  dragged  upon  by  tlie  cord  from  below,  or  if 
the  diaphragm  and  abdominal  walls  act  as  in  a 
bearing-down  effort,  the  part,  alreadj'  disposed  to 
fall  inwards,  is  forced  further  down  into  the  cavity. 
The  external  cup-like  depression  formed  by  para- 
lysis of  the  placental  site  may  be  felt  by  examina- 
tion through  the  abdominal  walls; and,  especially'  is 
this  the  case  if  you  drag  upon  the  cord,  the  placenta 
adhering.  When  things  have  gone  thus  far,  further 
pressure  or  dragging  brings  the  fundus  down  upon 
the  cervix  and  os.  If  this  part  be  contracted,  it 
may  prevent  the  fundus  from  coming  through;  or, 
the  pressure  continuing,  the  os  may  j'ield  and 
allow  it  to  slip  through ;  or  the  advancing  fundus 
may  find  the  cervix  relaxed  and  offering  no  oppo- 
sition. Indeed,  the  cervix  is  very  liable  to  tempo- 
rary paralysis  after  labour;  and  more  especially  is 
this  the  case  when,  as  is  not  uncommon,  it  is 
lacerated.  Accordingly  it  has  been  observed  that 
some  cases  have  occurred  gradually,  others  sud- 
denly. This  explanatiiin  represents  the  views 
that  are  most  generally  received.  The  histories 
of  several  cases  by  the  late  Dr.  Samuel  Merri- 
man  (Medical  Times,  18,51)  strongly  confirm  its 
correctness.  In  one  case,  inversion  was  caused 
whilst  dragging  away  adherent  placenta.  The 
patient  was  much  exhausted.  The  re-inversion 
was  very  difficult  from  extreme  tenuit}'  of  the  sub- 
stance of  the  uterus,  and  the  size  of  the  inverted 
bag.  Dr.  M.  was  obliged  to  mould  the  uterus  with 
his  fingers,  the  parietes  not  possessing  the  slightest 
degree  of  firmness  or  contractility.  In  a  subse- 
quent labour  this  patient  had  profuse  ha;morrhage 
with  adhering  placenta;  inversion  again  took 
place,  and  speedily  proved  fatal. 

Smellie  relates  a  case  told  him  hj  Lucas  of  a 
woman  whose  uterus  after  inversion,  having  been 
replaced,  was  immediately  re-inverted.  "  It  was 
like  a  piece  of  tripe."  The  uterus  lias  even  been 
inverted  after  post-mortem  delivery  under  circum- 
stances which  preclude  the  idea  that  active  con- 
traction of  the  organ  was  an  efficient  factor.  Dr. 
A.  Taylor  relates  (Gin/s  Husp.  /I'yj.  18ti4)  the 
following  case  conmnniicated  by  Dr.  Bedford  of 
Sydnej' :  A  pluripara  died  undelivered.  The  body 
was  exhumed.  The  fretus  and  placenta  were 
found  between  the  mother's  thighs.  The  uteru.s 
was  inverted  and  driven  out  of  the  pelvis,  th(! 
placenta  remaining  attached.  The  uterus  had 
luptured  ;  this  was  the  cause  of  death.  The 
uterus  was  not  contracted.  There  was  much 
gaseous  distension  of  the  abdomen.  This,  the 
usual  cause  of  post-mortem  delivery,  had  driven 
down  and  invcried  the  flaccid  uterus.  Iltemor- 
rhage  again  is  known  to  be  a  disposing  cause, 
Vv  hoever  has  had  his  hand  in  the  cavity  of  a 
uterus  powerless  through  loss  of  blood,  who  lias 
felt  Its  flaccid  wall  yielding  to  every  pressure,  in- 
ternal or  external,  like  "tripe,"  or  wet  brown 
paper,  will  understand  liow  easy  it  would  be  for 
such  a  uterus  to  be  inverted.  Indeed,  1  have  often 
felt  partial  inversion  taking  place  whilst  eiideav(,ur- 
ing  to  detach  adherent  placenta  by  the  fingers. 

Dr.  Inglis  contributes  (Edin/j.  Med.  Jonrn. 
18()'7)  an  observation  which  will  be  very  interest- 
ing, if  confirnu-d  by  further  facts.  Ho  says  that 
m  seven  cases  of  inversion  out  of  nine  the  child 
was  born  with  the  occiput  directed  pos-teriorl v. 
"  The  rubbing  round  of  the  lu'a<l  in  relating  the 
ociiput  forwards,  he  thinks,  leads  to  the  iIlvel•^il;ll. 
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It  produces  an  extromelj'  complete  and  extensive 
diliitation  of  the  cervix,  and  in  time  also  increased 
expulsive  action.  If  tliis  last  occur  before  the 
cervix  has  regained  its  tone,  either  hour-glass  con- 
traction or  inversion  will  oconr." 

Lazzati  and  others  have  distinctly  observed  that 
the  uterus  was  inert  at  the  time  of  inversion. 
Many  histories  show  tliat  inversion  followed  im- 
mediately upon  very  rapid  labours;  in  which  it  is 
probable  that  the  uterus  is  more  or  less  a  passive 
body,  expulsion  being  effected  by  bearing-down 
efforts.  Ilasmorrbage,  by  inducing  relaxation,  or 
uterine  paralysis,  is  a  predisposing  cause. 

Sir  James  Simpson  thinks  there  is  often  some 
laceration  of  the  cervix.  Monteggia  {Idituzivni 
Chirurgicke)  says  he  has  known  an  inversion  take 
place,  in  consequence  of  a  laceration  of  the  cervix 
caused  by  forced  labour. 

Mr.  Windsor  believes  that,  when  the  uterus 
and  vagina  are  in  a  relaxed  state,  and  the  female 
lias  been  -sulject  to  prolapsus  uteri,  there  is  a 
greater  disposition  to  the  occurrence  of  inversion 
«it  the  time  ef  hibonr,  than  when  such  condilion  of 
the  parts  'does  no^C  exist.  {Med.  Chir.  Trans,  vol. 
X.  p.  3G'0.) 

JDelivery  in  the  upright  posture  has  been  a  not 
infrequent  •conditioii.  Inversion  has  happened 
■tifter  delivery  'by  -erE^t  and  the  forceps.  Dr. 
Woodson  rt?late3  a  'case  where  inversion  took 
iplace  after  ftbortion  at  four  months. 

Inversion  'ha-s  ^been  ^aid  to  have  occurred  seve- 
Ta'l  days  alfter  delivery,  Ane,  Baudelocque,  and 
-Dubois  cite  cases.  Sorae,  at  least,  are  open  to  the 
'doubt  that  the  inversiisn  had  occurred  soon  after 
Habour,  but  had  ©scaped  ^detection  till  later. 

It  ig,  ihovvever,  -eertain  that  the  uterus  may  be 
in»eitted 'bj' -a  proeess  of  spontaneous  active  self-in- 
icersion.  The ^first  distinct  indication  of  the  mode 
in  which  this  is  effected  is  given  by  John  Hunter. 
In  the  museum  -of  the  College  of  Surgeons,  No. 
•2654  (-See  ■Pat/iologiaai  Catalogue),  is  a  specimen 
of  an  inverted  uterus.  The  accident  occurred  in- 
dependently of  pregBancy.  A  polypus  had  been 
attached  to 'the  fundus.  A  ligature  had  been  ap- 
plied n-ear  the  -attathment.  The  tumor  had 
eloughed  off  just  befflre  the  patient  died.  Plunter 
described  tihe  case  under  the  title  of  "  Intussuscep- 
tion," to  wliicii  he  likens  inversion.  "The 
uterus,"'  he  says,  "is  liable  to  inversion  from  two 
causes',  one  is  immediately  after  labour,  when  it 
is  so  large  as  to  admit  of  its  containing  itself,  and 
which  is  .commonly  from  an  imprudent  mode  in 
disengaging  a,iid  bringing  away  the  placenta,  when 
that  substance  has  been  attached  to  the  fundus  of 
the  uterus.  The  second  is  somewhat  similar, 
namely,  the  expulsion  of  an  adventitious  body, 
although  of  another  kind,  and  at  a  very  different 
period  in  the  state  of  this  viscus.  It  begins  to 
take  place  when  this  viscus  is  small,  but  becoming 
gradually  large  enough  (by  the  very  disease  that 
produces  it)  to  admit  of  an  inversi(m;  so  that  in 
the  first  cause  the  uterus  is  first  large,  so  as  to 
admit  of  an  inversion,  and  by  its  contraction  to  its 
natural  state,  it,  as  it  were,  fixes  it.  This  is  done 
immediately,  because  its  cause  is  immediate,  for 
this  enlarged  state  of  the  parts  is  of  short  duration ; 
but  the  second  is  gradual,  because  it  is  to  produce 
itself,  by  the  very  action  of  the  uterus  in  expel- 
ling an  unnatuml  body  (•inch  as  a  polypus).  The 
polypus  as  it  grows  will  gradually  fill  the  cavity  of 
the  uterus,  and  the  uterus  will  bo  constantly  en- 


deavouring to  remove  it.  The  action  of  the 
utenis  will  be  downwards,  and  as  the  bodv  of  the 
uterus  acts  on  this  substance,  it  will  be  gradually 
squeezed  down  towards  the  os  tinea:,  and  the  fun- 
dus will,  of  course,  be  gradually  drawn  into  its 
own  cavity,  and  as  the  polypus  is  squeezed  down 
so  will  the  fundus  follow.  When  the  whole  of  the 
polypus  has  got  into  the  vagina,  if  it  has  no  length 
of  neck,  then  will  the  fundus  uteri  be  as  low  down 
as  the  OS  tincte,  the  upper  half  of  the  uterus  j^^t 
filling  the  lower  half;  but  I  conceive  it  does  not 
stop  here.  I  conceive  the  contained  or  inverted 
part  becomes  an  adventitious  or  extraneous  body 
to  the  containing,  and  it  continues  its  action  to  get 
rid  of  the  inverted  part,  similar  to  an  introsuscep- 
tion  of  an  intestine."  It  is  remarkable  that  in 
this  case  an  introsusception  of  the  small  intestine 
co-existed. 

Dr.  Radford  recognised  activity  of  the  uterus  as 
a  factor.  {Dublin  Journ.  of  Med.  Sciences,  1837.) 
The  uterine  pain,  diminu:ion  of  bulk,  firm,  resist- 
ing fat,  sudden  formation  and  rapid  protrusion 
observed  in  some  cases,  suggested  to  him  "the  de- 
duction that  the  body  and  fundus  of  the  uterus  are 
in  a  state  of  unnatural  enecitemcnt  and  action,"  the 
03  uteri  being  soft  and  yielding. 

Moser  (Jahrlnich  der  GesohlecJitslcra7)kJieiten  des 
Weibes,  ]f!43)  seems  to  agree  with  Radford.  He 
says: — "There  is  a  preponderating  contraction  of 
the  fundus  whilst  the  rest  of  the  uterus  is  relaxed, 
in  which  case  the  fundus  may  descend  into  the 
body  of  the  uterus." 

Hohl  {LehrbucJi  der  Gehurtshulfe,  1862)  ad- 
vances a  similar  doctrine.  The  necessary  condition, 
he  says,  is  contraction  of  the  fundus.  He  cites 
two  observations  of  hie  own  in  which,  after  natural 
labour,  pain  suddenly  occurring,  inversion  took 
place  without  dragging  on  the  cord.  The  process 
is  analogous  to  invagination  of  intestine,  which 
occurs  in  consequence  of  greater  contraction  and 
activity  of  the  upper  portion  of  the  intestine,  so 
that  it  easily  descends  into  the  more  relaxed  por- 
tion below.  But  Hohl  admits  flaccidity  as  a  cause. 
Thus  he  saw  inversion  take  place  after  delivery  by 
forceps  of  a  woman  dying  of  cholera.  There  was 
deep  syncope;  and  the  uterus  was  paralysed. 

In  a  most  admirable  arid  complete  monograph  on 
the  subject,  Mr.  Crosse  {An  Essay,  Literary  and 
Practical,  on  Inversio  Uteri,  J.  G.  Crosse,  F.R.S., 
1847)  says  the  most  powerfully  predisposing  con- 
dition to  the  commencement  of  inversion  {deprcs- 
sio),  and  without  which  the  greater  degrees  cannot 
transpire,  is  partial  inertia.  He  also  points  out 
that  one  of  the  most  constant  conditions  is  attach- 
ment of  the  placenta  to  the  fundus  uteri.  Then, 
again,  the  action  of  the  uterus  in  increasing  an  in- 
version, when  once  this  has  commenced,  has  been 
admitted  and  indicated  by  very  many  authorities, 
but  by  none  more  pointedly  than  by  Denman 
{Practice  of  Midwifery),  who  observes  that  "  if  a 
disposition  to  an  inversion  be  first  given  by  the 
force  used  in  pulling  the  Amis,  it  may  be  completed 
by  the  action  of  the  uterus."  Crosse  then  states 
the  modern  doctrine  in  distinct  terms :—"  I  cannot 
conceive  that  the  organ  itself  has  any  power  to 
commence  the  diqilaccmenl,  and  to  cause  simple 
depressio.  But  when  a  commencement  has  been 
made,  an  d  the  case  goes  on  to  iulrorersio,  bringing 
the  fundus  within  the  grasp  and  inflcence  of  the 
uninverted  bodv  of  the  uterus,  this  organ  will,  by 
the  natural  powers  called  into  action  by  us  sciisi- 


Lility,  regard  tlic  inverted  pnrt  n3  an  extraneous 
mass,  and  proceed  to  net  upon  it  instinctively  by 
successive  and  suitable  efforts  of  its  muscular  coat, 
to  propel  it  downward;  whilst  the  os  and  cervix 
will  by  consent,  and  as  transpires  in  the  regular 
process  of  deliver)-,  become  dilated,  and  thus  a 
part  of  the  uterus  will  act  on  the  rest,  and  carry 
on  the  displacement  even  to  pervcrsio  extrenia.  .  .  . 
The  uisns  depressorius  of  the  abdomen  awakened 
will  assist  the  expulsion." 

Dr.  Tyler  Smith  maintains  the  same  theory 
{TMamial  of  Obstetrics,  ]«58).  He  says: — "There 
is  first  cup-like  depression  of  the  fundus  uteri;  co- 
incident with,  or  immediately  following  upon,  this 
depression,  there  is  hour-glass  contraction  of  tlie 
body  or  lower  portion  of  the  uterus.  The  annular 
contraction  of  the  body  grasps  the  introcedent  fun- 
dus as  it  would  a  foreign  body,  and  carries  it 
downward  for  expulsion  through  the  os,  the  os 
being  itself  in  a  state  of  inertia.  After  the  in- 
verted uterus  has  passed  through  the  dilated  os. 
this  part  becomes  contracti'd,  and  prevents  re-inver- 
sion. The  steps  are — introcessiun,  intussusception, 
inversion." 

Dr.  Matthews  Duncan  (Edinb.  Med.  Ji.urn. 
1867)  admits  the  spontaneous  and  artificial  pas- 
sive forms,  and  spontaneous  and  artificial  active 
forms.  In  the  active  f  .rm  there  is  a  paralysis  of 
a  part,  commonly  the  seat  of  the  placenta.  This 
part  falls  into  the  part  below,  which  is  in  a  state  of 
hour-glass  contraction.  By  this  the  paralysed  in- 
trocedent part  is  seized  and  carried  down. 

The  accident  appears  to  be  far  less  frequent  at 
the  present  day  than  formerly.  Ruysch  saw  it 
frequently,  and  was  called  to  two  cases  in  one 
day.  On  the  other  hand.  Dr.  McClintock  says 
that  out  of  seventy-one  thousand  labours  in  the 
Dublin  Lying-in  Hospital  not  one  case  was  known 
to  have  occurred.  A  very  common  history  used  to 
be  that  the  uterus  was  inverted  by  the  midwife 
pulling  on  the  cord.  The  actual  comparative 
rarity  must  be  attributed  to  the  improvement  of 
obstetric  practice.  Many  men  of  large  experience 
have  never  seen  a  case.  Crosse,  however,  who 
has  collected  four  hundred  cases,  contends  that  the 
partial  form  is  more  frequent  than  is  suspected. 
There  are  several  specimens  in  Guy's  museum 
illustrating  this  partial  inversion, 

B.  Langenbeck  (il/et/.  cenlr.  Zcitung,  1860) 
exhibited  the  inverted  uterus  of  a  woman  who 
had  never  been  pregnant.  On  the  inverted  fun- 
dus was  seated  a  fragile,  sarcomatous  heterolo- 
gous growth  of  broad  basis,  the  size  of  a  walnut. 
Abarbanell  (Monalsschr.  fur  Qchurtskmidc,  1861) 
relates  the  following :  A  woman  had  bect)mc  verj 
nnoimic  from  frequent  ha;morrhages.  A  smooth 
tumor  the  size  of  the  fist  was  first  felt  protru- 
ding from  the  uterus  ;  fourteen  days  later,  under 
violent  expulsive  pains  with  profuse  hajmorrhage, 
the  tumor  was  driven  through  the  external  geni- 
tals, and  the  uterus  was  completely  inverted. 
The  tumor  was  amputated,  whereupon  the  uterus 
quickly  replaced  itself.  McClintock  gives  a  case 
IJh.  of  Wojnen,  DtdiHn,  186;!).  Dr.  ICmmet 
{Amer.  Joiirn.  of  Obstetrics,  1869)  relates  a  case. 
He  amputated  the  tumor  by  the  wireecraseur 
and  then  reduced  the  inversion.  Prof.  E.  Martin 
relates  a  case  in  which  inversion  was  caused  by  a 
tumor.  This  removed,  spontaneous  reinversion 
took  place.    {Mon.f.  C'cLurtsk,  1869.) 

Inversion  ia  spoken  of  n?  recent  or  chronic.  The 
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differentiation  may  be  made  as  follows :  It  is 
recent  so  long  as  the  uterus  has  not  completed  its 
involution,  that  is,  has  not  returned  to  the  ordi- 
nary state  of  non-pregnancy.  The  tissues  during 
this  stage  are  softer,  the  muscular  fibre  stifl 
possesses  contractile  power,  and  reduction  bv 
manipulation  is  still  feasible.  It  is  chronic  wheii 
the  process  of  involution  is  complete.  The  tissues 
are  then  condensed,  more  unyielding,  and  sus- 
tained clastic  pressure  is  the  proper  form  of  ap- 
plying force. 

The  symptoms  of  inversion  are  cliiefly  those  of 
shock,  i)idicating  sudden  severe  injiny.  They 
vary  with  the  degree  and  progress  of  the  inversion. 
Thus  the  first  degree,  or  simple  depression,  may  be 
unattended  by  pain,  and  indicated  solely  by  haj- 
morrliage  and  a  corresponding  depression  of  the 
vital  powers.  The  hajmorrhase  comes  from  the 
relixed  introcedent  part.  The  depression  at 
the  fundus  may  be  felt  through  the  abdominal 
walls  as  a  cup  like  hollow.  As  the  descent  pro- 
ceeds, and  becomes  introversion,  urgent  symptoms 
arise,  according  to  the  degree  of  compression  exer- 
cised by  the  uninverted  portion  upon  the  inverted 
portion.  A  sense  of  fulness,  weight,  as  of  some- 
thing to  be  expelled,  is  felt.  Expulsive  efforts, 
both  uterine  and  abdominal,  sometimes  very 
violent,  follow.  Haemorrhage  is  not  constant.  It 
seems  that,  when  the  inverted  portion  is  firmly 
compressed,  the  hsemorrhage  is  arrested,  and  lhat 
bleeding  is  a  mark  of  inertia.  When  the  inver- 
sion is  complete,  the  uterus  is  felt  in  the  vagina, 
or  may  be  seen  as  well  outside  the  vulva  ; 'then 
pain  and  collapse  are  aggravated  ;  clammy  sweats, 
cold  extremities,  vomiting,  alarming  distress,  rest- 
lessness, extinction  of  the  pulse  occur.  During 
the  expulsion  the  woman  has  often  exclaimed  that 
her  intestines  were  passing  from  her.  A  tumor 
appears  in  the  vagina  or  externally,  generally 
covered  by  the  placenta.  The  cord  is  traced  up 
to  the  insertion,  and  the  placenta,  of  convex  form 
is  spread  over  the  tumor.  ' 

The  shock,  either  with  or  without  hemorrhage,  is 
sometimes  so  great  as  to  quickly  extinguish  "life. 
Cases  are  known  where. the  shock  attending  simple 
depression  has  been  fatal.  Where  the  case  is  not 
fatal,  and  the  uterus  is  not  reduced,  the  svmptoms 
of  chronic  inversion  succeed.  First,  the  tumor, 
by  Us  bulk,  causes  distress  of  the  bladder  and 
rectum.  Then  it  is  probably  forced  externallv 
Chronic  inflammation,  thickening,  and  induration  of 
the  parts  ensue.  The  surface  may  become  dry  from 
exposure,  or  ulcerated  and  bleeding  from  chafin.^ 
It  may  be  difficult  or  impossible  to  reduce  'it 
w.thm  the  vagina.  If  the  tumor  remain  within 
the  vagina,  it  may  still  be  a  source  of  chronic  irri- 
tation to  the  vagina,  and  may  itself  be  the  seat  of 
clironic  inflammation.  Congestion,  abrasion  of 
surlace,  ulcerations,  give  rise  to  profuse  muco- 
purulent leucorrhcca,  and  frequeiuly  to  ha>- 
morrhage.  Irritative  fever,  emaciation,  pain,  dis- 
charges, breakdown  the  constitution;  and  after  soma 
months,  or  even  years,  the  patient  may  sink  from 
exhausiion,  or  a  degree  of  tolerance  is  established, 
the  symptoms  becoming  loss  severe. 

As  Windsor  remarked,  an  epoch  of  special 
danger  is  that  of  weaning  and  the  resumption  of 
menstruation.  The  discharges  of  blood  then  beconio 
more  frequent  and  profuse.  When  (he  climacteric 
age  has  been  reached,  the  uterus  undergoing  natu- 
ral ntrophy,  severe  symptoms  may  subside. 
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Cases  have  Leen  known  of  the  inverted  uterus 
sloughing  off:  Saxlorph  (\n  Actis  Sue.  Aled.  J/av.); 
Debonair  {Richter's  Chir.  BihL);  Riidlord  (JJuhliii 
Journ.  of  Med.  1835).  la  otlier  ciises  the  stran- 
jiuhition  caused  bj'  the  cervix  haa  ended  fatally 
before  there  was  time  for  sloughing.  (  Vclpcau.) 
More  marvellous  still,  cases  have  occurred  in 
which  the  recently  inverted  uterus  has  been  lorn 
away  by  the  attendant,  the  patient  recovering.— 
{Dr.  J.  a  Cooke.) 

J.  L.  Casper  says  {Ilandhooh  of  Forensic 
Medicine^Nciv  Syde7iliam  Soc.  Translation,  vol.  iii.) 
laceration  of  the  pelvic  ligaments  may  attend 
spontaneous  inversion  of  the  uterus. 

The  diagnosis  is  especially  important  ;  St  is 
not  always  easy  ;  and  the  most  deplorable  conse- 
quences have  followed  from  error.  M.  A.  Petit 
had  a  patient  in  the  hospital  at  Lyons.  Six 
surgeons  decided  that  it  was  polypus,  and  a  liga- 
ture was  applied.  A  shriek  caused  suspicion  of 
inversion  ;  the  ligature  was  removed.  Tiie 
woman  died  at  the  end  of  five  days.  On  exami- 
nation inversion  was  found.  Dr.  Wm.  Hunter 
tied  the  inverted  uterus  for  a  polypus  in  a  yomig 
woman  who  said  she  had  never  been  pregnant. 
She  died  ;  the  uterus  was  found  inverted. 

WrisbiTg  {Commentatio  de  uteri  post  partum 
mduralem  resedione  noji  lethali,  1788)  relates  a 
case  of  a  young  woman  delivered  by  a  midwife. 
The  placenta  was  dragged  out  with  the  uterus  in- 
verted. The  midwife  cut  off  the  whole  mass  with 
a  knife  and  buried  it.  It  was  disinterred,  and  its 
nature  verified,  and  Wrisberg  examining  the 
patient  felt  the  opening  at  the  fundus  of  the 
vagina  into  the  peritoneum.  The  woman  re- 
covered. Strange  and  shocking  as  it  seems,  simi- 
lar histories,  excepting  the  recovery,  are^  not  un- 
common. Several  are  related  in  Crosse's  Essay. 
Dubois  (Dictionnaire  de  Med.  184G)  says  he 
knew  of  two  cases  of  inversion  mistaken  for  poly- 
pus by  two  of  the  most  skilful  surgeons  in  Paris. 
In  one  case  a  ligature  was  put  on  ;  the  patient 
died  in  thirty-six  hours. 

In  the  presence  of  the  recent  accident,  the  most 
frequent  mistakes  have  been  to  suppose  the  mass 
is  a  second  placenta,  or  the  head  of  a  second  foetus. 
The  forceps  has  been  applied  to  the  inverted 
uterus  to  drag  it  away. 

The  diagnosis  is  especially  difficult  when  in- 
version is  complicated  with  polypus.  The  polypus 
may  be  detected,  but  not  the  inversion  ;  and  a 
ligature  applied  to  the  polypus  may  include  a 
portion  of  the  uterus.  Gooch  relates  {Diseases  of 
Woiiie7i)  the  following  case  :  Dr.  Denman  passed 
a  ligature  round  a  polypus  of  the  fundus  ;  as  soon 
as  he  tightened  it  he  produced  pain  and  vomiting. 
As  soon  as  the  ligature  was  slackened  these 
symptoms  ceased  ;  but  whenever  he  attempted  to 
tighten  it  the  pain  and  vomiting  returned  ;  the 
ligature  was  left  on,  but  loose.  The  patient  died 
about  six  weeks  afterwards,  and  on  opening  the 
body  it  was  discovered  that  the  uterus  was  in- 
verted, and  that  the  ligature  had  included  the 
inverted  portion. 

The  diagnosis  has  to  be  made  under  the  two  dn- 
ferent  circumstances  of  recent  occurrence  and 
chronicity.  In  the  first  case,  the  history  furnishes 
useful  indications.  The  sudden  sense  of  injury 
and  shock  following  labour  suggests  immediate 
exploration.  Negative  and  positive  signs  concur  in 
poii.tiiig  to  a  conclusion.     In  the  first  place  the 


uterus  is  not  felt,  as  it  ought  to  be,  a  firm  round 
ball  behind  the  pubes.    On  passing  tlie  hand 
firmly  into  the  pelvic  cavity  from  above  down- 
wards behind  the  symphysis,  a  vacuum  is  felt. 
Keeping  the  hand  in  this  situation,  the  fingers  of 
the  other  hand  are  passed  into  the  vagina,  and 
there  a  mass  rounded,  soft  or  firm,  is  felt.  The 
relations  and  position  of  this  mass  are  clearly 
defined  between  the  two  hands.    If  the  placenta 
is  attached,  the  uterus  is  obscured  by  it.  But 
bared,  the  diagnosis  will  be  cleared  up,  if  the 
finger  is  carried  all  round  the  mass  up  to  its  inser- 
tion. On  pressing  the  mass  upwards,  as  in  attempt 
to  replace  it,  the  iingers  exploring  through  the  abdo- 
minal wall  will  sink  into  a  pit  formed  by  the 
disappearance  of  the  uterus  through  its  os.  Then 
the  finger  in  the  vagina  exploring  the  root  or  in- 
sertion of  the  tumor,  comes  to  a  circular  furrow 
at  the  fundus  of  the  vagina,  and  a  prominent  ring, 
which  is  the  os  uteri.    If  the  inversion  be  not 
complete,  the  finger,  or  more  easily  the  uterine 
sound,  will  pass  a  little  way  between  the  ring 
formed  by  the  os  and  the  pedicle  of  the  tumor. 
If  the  inversion  is  complete,  only  the  furrow  will 
be  felt.    If  the  inversion  has  been  followed  by 
prolapse  of  the  mass  beyond  the  vulva,  the  ex- 
ploration is  easier,  as  the  tumor  may  then  be 
felt  continuous  by  its  origin  with  the  inverted 
vagina  ;  it  may  also  be  seen.     Its  aspect  is  that 
of  a  florid  tumor  with  a  very  vascular,  velvety 
surface,  easily  bleeding  on  the  slightest  touch  ;  or 
if  the  presenting  part  be  that  to  which  the  placenta 
had  grown,  it  is  uneven,  of  a  dark  hue,  with  pla- 
cental shreds  or  coagula  attached  to  it.  The 
tumor  is  painful  to  the  touch.    Any  attempt  to 
dracr  upon  it  causes  a  sensation  described  by  the 
patfent  as  if  her  inside  were  being  dragged  out. 
Pain  is  also  felt  down  the  legs  ;  vomiting  is  likely 
to  occur.    In  size,  the  tumor  may  equal  a  child's 
head,  or  it  may  be  no  larger  than  a  fist.    A  cru- 
cial test  is  the"  alternation  of  the  mass  from  con- 
traction to  relaxation.    This  vital  act  indticing 
characteristic  changes  of  size  and  consistence  per- 
tains to  the  uterus  alone. 

The  diagnosis  from  polypus  is  not  always  easy. 
A  polvpus  may  complicate  pregnancy.  Pregnancy 
usually  causes  an  intra-uterine  polypus  to  grow  at  i 
an  accelerated  ratio.  After  the  birth  of  the  child, 
the  polvpus  will  be  extruded,  perhaps  dragging 
the  fundus  uteri  a  little  with  it,  thus  sinndatii^. 
If  not  producing,  a  minor  degree  of  inversion,  lo 


distinguish  this  from  inversion,  it  must  he  remem- 
bered that  polypus  thus  appearing  after  labour, 
is  actually    even    more    rare   than  inversion. 
The  probability  therefore  of  inversion  ought  to 
operate  with  at  least  equal  force  upon  the  mind  ot 
the  surgeon.    The  chief  points  of  distniction  aie 
that  a  polypus  is  not  sensitive  ;  it  does  not  change 
its  form  or  size,  it  does  not  contract  or  relax  ;  its 
expulsion  does  not  produce  such  severe  sliocK.  an 
form  and  size  polypus  may  resemble  inversion,  biit  t 
difters  in  relation  to  other  parts.      It  is  quite  pos- 
sible that  the  placenta  may  have  been  pa  l>ai 0 
attached  to  the  surface  of  the  P^bT"' 5 
then  exhibit  placental  shreds  and  cl"ts    >ke  tlie 
uterus     The  finger  and  sotindnmst  be  r^ 
to  make  the  case  manifest.  , 
will  discover  the  uterus  in  sHu  belnud  tl'^  pul  e 
The  finger  in  the  vagina  will  t^"-."  ,  l"'  f  „ 
polvpus,  between  it  and  the  rnig  of  tl'^  "'"^ 
'which    embraces   it.    If  the  attachment  of  the 
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tumor  is  to  the  cervix,  the  pedicle  will  be  felt  on 
one  side  of  the  circumference,  whilst  in  the  other 
parts  the  finger  or  sound  will  pass  bej'ond,  several 
inches  into  the  cavity  of  the  uterus.'  If  the  at- 
tachment is  at  the  fundus  then  the  sound  will  pass 
ail  round. 

The  difficulty  of  distinguishing  inversion  in  the 
chronic  state  from  polypus  is  greater.  Velpeau 
having,  in  error,  tied  an  inverted  uterus,  said,  "  I 
know  too  well  that  there  are  cases  in  which  doubt 
is  the  only  rational  opinion."  Soon  after  the  ac- 
cident, the  uterus  diminishes  greatly  in  bulk,  be- 
comes harder,  perhaps  less  sensitive,  and  in  these 
features  more  nearly  resembles  polypus.  But  set- 
ting the  history — always  a  fallacious  diagnostic 
element— apart,  the  means  of  discrimination  are 
satisfactory.  The  speculum  may  reveal  the  oozing 
of  the  menstrual  fluid.  In  other  respects  its  use 
is  doubtful.  The  sound  (Simpson,  Edinh.  Med. 
Journ.  1843)  is  of  more  value.  "  If  it  passes  two 
inches  and  a  half  or  more  beyond  the  edge  of  the 
cervix,  the  disease  is  not  inversion  of  the  fundus  ; 
if  it  cannot  pass  at  any  point  around  the  stem  of 
the  tumor  to  a  greater  extent  than  about  one 
inch,  the  uterine  cavity  may  be  considered  as 
shortened  by  inversion."  The  inverted  uterus  is 
flattened  anteriorly  and  posteriorly  ;  its  largest 
part  is  lowest  ;  it  diminishes  very  gradually,  pre- 
senting a  comparatively  large  neck  at  its  highest 
part  where  it  is  encircled  by  the  inverted  neck, 
if  the  inversion  is  not  complete,  and  by  a  thick- 
ened ridge  if  complete.  The  size  of  the  inverted 
uterus  is  scarcely  larger,  and  is  often  smaller  than 
in  the  natural  state.  Herbiniaux  placed  so  much 
stress  upon  this  as  to  affirm,  "that  if  the  tumor 
be  so  large  as  to  distend  the  vagina  and  prevent 
your  getting  at  the  os  uteri,  it  may  be  boldly  pro- 
nounced polypus  ;  and  not  a  partial  inversion, 
which  is  alsvaj-3  of  small  size,  and  fills  the  vagina." 
The  form  of  the  tumor  has  been  thought  to  of- 
fer distinctive  characters.  S.  Cooper  {Previous 
Editions  of  Surg.  Diet.)  described  the  inverted 
uterus  as  forming  a  mass  wider  or  as  wide  above 
as  its  origin  is  at  its  most  dependent  part,  wliere- 
.'13  in  polypus  the  neck  is  narrower.  This  is  often 
true,  but  not  constantly  so  ;  and  it  would  not  be 
safe  to  rely  upon  a  variable  sign.  J.  G.  Forbes 
describes  a  case  {Med.  Chir.  Trans.  1852)  of  in- 
coniplete  inversion  of  eighteen  months'  standing,  in 
which  the  tumor  close  to  the  os  was  four  inches 
and  a  quarter  in  circumference  ;  this  was  the 
widest  part.  This  seems  to  be  more  especially 
the  character  of  incomplete  inversion.  In  many 
cases  of  complete  inversion  the  upper  part  is  nar- 
rowed so  as  not  to  be  distinguished  in  this  re- 
spect from  many  polypi.  This  was  tlie  condition 
in  one  case  observed  by  myself. 

A  sign  insisted  upon  by  Crosse  is  the  feeling 
the  stretched  round  ligaments  within  the  tumor 
(inverted  uterus),  and  pain  being  produced  in  the 
f;roins  on  lowering  the  tumor  a  little  so  as  to 
render  the  tension  greater.  Malgaigne  {These  des 
Polypes  uicriiis)  advises  the  followinf;  method  :  — 
Introduce  a  male  catheter  into  the  bladder,  direct 
Its  end  downwards  and  backwards,  so  that,  carry- 
ing the  coats  of  the  bladder  before  it,  it  may 
I'nter  the  peritoneal  cul-de-sac  formed  by  the  in- 
version, aiul  be  felt  by  the  finger  in  the  vagina 
through  the  coats  of  the  inverted  organ.  Another 
method  is  this:— The  catheter  in  the  bladder,  direct 
the  end  backwards,  so  as  to  bring  it  to  project  in 
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the  reclimi,  where  a  finger  will  feel  it  with  only 
the  coats  of  the  rectum  and  bladder  intervening; 
but  if  the  firm  resisting  uterus  be  there,  the  end  of 
the  catheter  will  not  be  felt.  Digital  examination 
by  the  rectum  will  also  enable  the  surgeon  to  ex- 
plore the  tumor  in  the  vagina  more  fully.  Often 
the  end  of  the  finger  will  get  above  the  tumor, 
thus  completely  exploring  it.  If  the  uterus  be  in 
its  place,  it  may  thus  be  felt  between  the  finger  in 
the  rectum  and  the  fingers  of  the  other  hand 
passed  down  behind  the  pubes.  If  the  uterus  bo 
inverted,  then  the  vacuity  above  the  tumor  felt  in 
the  vagina  will  indicate  that  this  tumor  is  the 
uterus.  This  mode  of  exploration  should  never 
be  omitted.  It  would  be  impossible  to  conclude 
either  that  the  case  is  not  one  of  inversion,  or  that 
a  sure  diagnosis  cannot  be  made  until  this  method 
has  been  carefully  employed.  Dubois  takes  occa- 
sion to  say  that  the  mistakes  he  refers  to  in  which, 
death  occurred  from  ligaturing  an  inverted  uterus, 
would  not  have  been  made  if  exploration  by  ca- 
theter in  bladder  and  finger  in  rectum  had  been 
resorted  to.  The  diagnosis  from  prolapse  of  the 
uterus  and  vagina  ought  not  to  be  doubtful.  The 
presence  of  the  os  uteri  at  the  lowest  point  of  the 
tumor,  admitting  the  sound  for  a  distance  of  two 
and  a  half  inches  or  more,  at  once  decides  the 
existence  of  prolapsus. 

The  difficulty  of  diagnosis  has  been  felt  even  in 
the  presence  of  the  parts  put  up  in  spirit.  Thus 
Crosse,  by  further  dissection,  proved  that  a 
specimen  which  for  years  had  passed  for  one  of 
inversion  in  the  Glasgow  Museum,  was  in  reality 
one  of  polypus  growing  from,  and  perfectly  oc- 
cluding, the  OS  uteri.  He  pleads  with  pardonable 
urgency  that  the  mode  of  putting  up  these  speci- 
mens is  bad  ;  and  that  the  tumor  ought  to  be 
slit  open  by  a  longitudinal  cut  so  as  to  expose  the 
cavity  and  its  contents. 

There  is  one  final  safeguard  against  ligaturing 
an  inverted  uterus  in  mistake  for  a  polypus,  upon 
which  I  would  most  strenuously  insist,  having 
myself  been  saved  by  it  from  a  probably  fatal 
error.  Do  not  give  chloroform  when  applying  the 
ligature,  wire,  or  e'craseur  to  remove  a  polypus. 
The  pain  experienced  on  tightening  a  ligature 
round  the  uterus  is  an  almost  certain  diagnostic 
sign,  warning  the  operator  to  relax  the  ligature. 

The  prognosis  must  always  be  serious.  Weber 
truly  calls  inversion  malum  ingcns,  pericnlique 
plenum."  Crosse,  who  has  shown  the  greatest 
industry  in  the  collation  of  cases,  says  that  above 
one-third  of  all  the  cases,  under  whatever  circum- 
stances, or  in  whatever  degree  they  occur,  prove 
fatal  either  very  soon  or  within  one  month.  He 
analysed  109  fatal  cases.  72  proved  fatal  within 
a  few  hours,  most  of  them  within  half  an  hour. 
8  cases  proved  fatal  in  from  one  to  seven  days, 
and  6  in  from  one  to  four  weeks.  If  the  patient 
survive  a  month,  the  case  is  chronic,  and  the  im- 
mediate danger  is  small.  But  the  danger  recom- 
mences at  eight  or  nine  months,  when  the  men- 
strual function  is  resumed.  Many  of  these  will 
die  within  two  years.  If  the  inversion  takes 
place  suddenly  and  completely,  the  titcrus  remain- 
ing fiaccid,  the  danger  is  extreme;  if  it  takes  place 
slowly — that  is,  under  spontaneous  uterine  action 
— the  danger  is  less. 

As  to  the  prospect  of  reduction,  n  much  more 
favoiirabl'  expectation  than  was  lately  held  is 
justified  by  the  improved  methods  of  treatment. 
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Denmnn  thnuglit  tliat,  if  two  lioiirs  had  clnpsetl, 
reduction  could  hardly  be  effected.  Crosse,  even, 
a  s\irgeon  neither  desponding  nor  unskilful,  says: 
"  You  can  only  expect  success  by  attempting  the 
reduction  within  the  first  few  hours;"  and  tliis 
refers  only  to  partial  invei'sion.  In  total  inver- 
sion he  was  strongly  impressed  with  the  opinion 
that  replacement  could  only  succeed  by  attempts 
made  almost  immediately.  When  reduction  is 
effected,  tlie  prospect  of  recovery  rises  greatly. 
But  still  many  die  of  the  shock  or  htemor- 
rhage. 

If  not  reduced,  the  patient  has  to  run  the 
hazards  of  gangrene  (this  is  rare);  of  ha3morrhage, 
and  mucous  and  purulent  discharges;  of  irritative 
fever.  Cases  aie  recorded  of  spontaneous  reduc- 
tion taking  place  months  and  even  years  after  the 
accident.  That  the  minor  degrees,  depression  and 
iuLroversion,  may  be  spontaneously  cured,  it  is 
not  difficult  to  understand.  Crosse  says,  "  There 
is  not  a  shadow  of  evidence  of  tidal  inversio?!,  in 
the  strict  sense,  replacing  itself  spontaneously." 
A  few  cases,  as  those  related  by-  Boyer  {Maladies 
chirurgicalcs)  and  Baudelocque  (Daillez,  These), 
are  examples  of  reduction  following  external  force 
in  the  form  of  a  blow  or  succussion.  Dr.  Meigs, 
nevertheless,  relates  several  cases.  Of  such  cases 
Dr.  West  remarks  that  "  it  is  easier  to  conceive 
that  an  experienced  man  should  commit  an  error 
of  diagnosis  than  to  understand  how  any  efforts 
of  nature  could  cure  a  chronic  inversion  of  the 
womb."  The  error  may  be  one  of  the  two  fol 
lowing.  Either  the  tumor  was  a  polypus,  whicli 
has  disappeared  by  being  spontaneously  cast  oft' ; 
or  it  was  a  true  inverted  uterus,  which  has  been 
separated  by  sloughing,  and  cast  off  in  like 
manner. 

In  some  instances  the  subject  of  inversion  has 
evinced  more  or  less  perfect  toleration  of  her  in- 
firmity. This  was  the  result  in  a  case  reported  by 
Guyon  {Journ.  de  Cldi:  et  de  Med.  prat.  1861), 
in  which  inversion  had  existed  twenty  years  will: 
out  alteration  of  health;  in  one  by  Dr.  Comstock 
(Bcsion  Med.  and  Surg.  Journ.  vol.  viii.),  the 
patient  followed  her  occupation  as  a  dairymaid;  in 
one  by  Dewees  {Midivifery),  she  was  enjoying  good 
health  ten  years  after  the  accident  ;  in  one  by 
Ramsbotham,  the  patient  regained  flesh,  hei 
health  became  good;  in  one  by  Lisfranc  {Clin. 
C/iir.  1843),  he  examined  the  body  of  an  old 
■woman  at  the  Salpetrieie,  the  uterus  was  com- 
pletely inverted,  it  had  not  been  suspected  during 
life;  in  one  by  Dr.  C.  H.  Lee  {American  Journ. 
of  Med.  Sc.  18C0;,  inversion  remained  undetected 
for  twenty-five  years,  ablation  was  given  up,  the 
patient  was  so  well;  in  other  cases  referred  to  by 
Gregory  Forbes  ;  and  in  one  reported  by  Dr. 
Woodman  {Ohslet.  Trans,  vol.  \x.),  brought  to 
the  London  Hospital  whilst  I  was  obstetric 
physici.in  there. 

When  reduction  has  been  effected,  the  uterus 
may  recover  its  function,  and  pregnancy  ensue. 
Many  such  examples  are  known.  There  is  also 
a  probability,  not,  indeed,  high,  but  suggesting 
caution,  that'  inversion  will  again  take  place  during 
labour.  For  a  long  time  after  replacement,  the 
cavity  of  the  uterus  probably  remains  shorter 
than  normal.  The  thickened  walls  take  time  to 
resume  their  natural  condition.  I  state  this  from 
the  observation  of  u  case  reduced  by  myself.  This 
depends,  no  doubt,  in  some  instances  upon  the  re- 


duction being  imperfect,  the  fundus  remaining  in 
the  state  of  depression,  or  squatting. 

What  has  been  said  will  indicate  some  of  the 
principles  of  treatment.    Attempt  to  reduce  should 
be  made  as  early  as  possible;  but  success  should 
never  be  despaired  of.    In  the  recent  accident, 
we  may  or  may  not  have  the  attached  placenta 
complicating  the  case.    Should  we  first  detach  the 
placenta If  we  do,  we  lose  a  little  time.  If 
we  do  not,  there  is  the  greater  bulk  to  pass  back 
through  the  os  uteri.    I  believe  it  is  the  better 
practice  to  get  rid  of  this  complication  first.  To 
effect  it,  look  for  the  margin  of  the  placenta,  in- 
sinuate one  or  two  fingers   between  it  and  the 
globe  of  the  uterus;  supporting  this  organ  by  the 
other  hand,  continue  to  peel  off  the  placenta  by 
sweeping  the  fingers  along.    When  it  is  wholly 
detached,  proceed  to  reduction.     The  mode  of 
manipulation  must  var}'  according  to  circumstances. 
If  the  uterus  is  large,  flabby,  and  the  cervix  di- 
lated, it  may  be  quickly  replaced  by  depressing 
the  fundus  with  the  fingers  gathered  into  a  cone, 
and  carrying  the  hand  onwards  through  the  os. 
Lazzati  recommends  to  apply  the  closed  fist  to  the 
fundus.    This  is  better  than  the  fingers,  which,  as 
he  truly  says,  might  perforate  the  uterine  wafl.  lii 
executing  this,  two  things  must  on  no  account  be 
omitted  :  one  is  to  support  the  uterus  by  the  other 
hand,  pressing  firmly  down  upon  it  from  above  the 
symphysis  pubis  externally,  lest  we  lacerate  the 
vagina  ;  the  other  is  to  observe  the  course  of  the 
pelvic  axes,  and  the  form  of  the  pelvic  brim. 
Pressure  will  first  be  made  a  little  backwards 
towards  the  hollow  of  the  sacrum  ;  then  the  di- 
rection must  be  forwards  to  the  brim,  and  at  the 
same  time  to  one  side,  so  as  to  avoid  the  sacral 
promontury.    As  in  attempts  to  reduce  a  retro- 
verted  gravid  uterus,  faiiijre  has  often  ensued  from 
not  understanding  tiiis  latter  point.    It  w.as  first, 
I  believe,  pointed  out  by  Dr.  Skinner  of  Liver- 
pool. 

I  can  testify  to  the  value  of  the  rule  from  per- 
sonal experience.  By  attention  to  it  mainly,  I 
was  enabled  to  reduce  an  uterus  in  fifteen  minutes 
which  had  been  inverted  for  ten  days,  defying  re- 
peated efforts  of  other  practitioners.  The  patient 
made  a  good  recovery. 

When  reduction  has  been  completed,  the  hand, 
following  the  receding  fundus,  will  occupy  the 
cavity  of  the  uterus,  and  the  organ  will  be  grasped 
between  the  hand  inside  and  the  hand  fupporting 
outside.  The  opportunity  should  be  taken  to  in- 
duce contraction  by  pressure  externally,  and  by 
excitation  internall}-.  But  I  would  not  withdraw 
the  hand  from  the  cavity,  lest  re-inversion  take 
place,  until  I  had  taken  the  following  further 
security.  Pass  up  along  the  palm  of  the  hand  an 
uterine  tube,  connected  with  a  Higginson's  m- 
jecting-svringe;  throw  up  by  means  of  this  six  or 
eight  ounces  of  the  weaker  solution  of  perchlorii  e 
of  iron  {Brit.  Pliar.  1 867),  so  os  to  bathe  the  whole 
inner  surface  of  the  uterus.  The  eftects  of  this 
are,  to  instantly  constringe  the  mouths  of  the  \es-  • 
sels,  to  stop  bleeding,  to  excite  uterine  contraction, 
and  to  corrugate  the  tissues.  Wlicn  this  state  is 
induced  there  is  safety.  Or  the  styptic  may  be 
applied  by  swabbing,  by  means  of  a  pledget  ot 
cotton  or  lint  carried  on  a  probang.  1 
lowed  this  practice  in  numerous  cases  ot  post 
partum  luemorrhage.  It  has  never  failed  to  aire^t 
htumorrhago  ;  and  if  the  vital  powers  weic 
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hopelessly  depressed,  it  has  caused  contraction  as 
well. 

If  uterine  action  be  present,  especially  if  the 
cervix  and  os  are  constvinging  the  inverted  part, 
the  difficulty  is  greater,  and  it  is  no  longer  judicious 
to  conuuence  by  pushing  in  the  fundus.  As  Dr. 
McClintock  (Diseases  of  Women,  10G3)  has  well 
shown,  to  do  this  is  to  double  the  inflexion  of  the 
uterine  walls,  and  thus  to  double  the  thickness  of 
tlie  mass  that  has  to  pass  through  the  os.  He  ad- 
vocates the  method  practised  by  Montgomery, 
which  consists  in  regarding  the  inversion  as  a 
hernia,  and  in  replacing  that  part  first  which  came 
dna-n  last.  The  tumor  must  be  grasped  in  its 
circumference  near  the  constricting  os,  firmly  com- 
pressing it  towards  the  centre,  and  at  the  same 
time  pushing  it  upwards,  forwards,  and  to  one  side. 
The  pressure  must  be  steadily  kept  up,  as  it  is 
sustained  pressure  that  wears  out  the  resistance  of 
the  OS.  After  a  time  the  os  is  felt  to  relax;  the 
part  nearest  is  pushed  through;  and  then,  gene- 
rally suddenly,  the  body  and  fundus  spring 
through.  Two  things  facilitate  this  operation: 
chloroform  and  a  semi-prone  position  of  the 
patient. 

If  the  opportunity  of  reducing  within  a  few 
hours  or  days  be  lost,  the  difficulty  increases 
through  adviincing  involution  of  the  uterus  and 
contraction  of  the  os.  Still  the  same  manipulation 
may  be  attempted.  We  must  act  stedfastly  on 
the  faith  that  pressure  sufficiently  long  kept  up 
upon  the  os  uteri  will  cause  it  to  yield.  It  is 
really  a  question  of  time — too  long  a  time,  indeed, 
for  the  hand  of  the  surgeon  to  work — but  not  for 
other  mechanical  appliances.  Dr.  Tyler  Smith  is 
entitled  to  the  credit  of  proving  this  point  by  suc- 
cess. (Med.  Chir.  Trans.  1858.)  In  a  case  of  in- 
version of  twelve  years'  standing,  he  effected  reduc- 
tion by  maintaining  pressure  upon  the  tumor, 
and  then  upon  the  os,  bj'  an  air-pessary  during 
several  days.  Pridgen  Teale  {Med.  Times  ^  G. 
1859)  reduced  an  inversion  of  six  months  by  the 

air-pessary  in  three  days.  Dr.  C.  "West  {Med. 
Times  4'  G.  1859)  by  similar  means  reduced  an 

inversion  of  a  year's  standing.    Dr.  Bockenthal 

(^Moyialsschr.  f.  Gehiirtsk.  ]'(j60)  succeeded  in  six 

days  in  reducing  an  inversion  which  had  lasted 

six  years.    Mr.  James  Hakes  {Liverpool  Med. 

and  Surg.  Reports,  18G8)  by  same  means  reduced 

a  chronic  inversion  in  fourteen  days.   Dr.  Schroder. 

of  Bonn  {Berliner  Uin.  Woclienschr.  1868),  thus  re- 
duced an  inversion  of  two  years.    And  latterly 

(18G9),  Mr.  Lawson  Tait,  on  my  suggestion, 

effected  reduction  in  the  same  manner.    The  last 

■woman  died,  but  her  case  was  alreailj'  desperate. 

l3orggreve,  indeed,  had  applied  the  same  principle. 

He  used  a  stem  eight  inches  long,  with  an  egg 

shaped  knob,  which  he  fitted  to  the  inverted  fun- 

dus,  and  held  it  in  gentle  pressure  by  a  T-bandage. 

In  three  days  the  uterus  was  returned.  Dr.  Marion 

Sims  relates  an  interesting  instance  of  the  iulluencos 

of  constant  pressure.  A  stem-pessary,  with  an  ex- 
ternal support,  after  pressing  for  some  days  upon 

the  inverted  fundus,  was  found  to  be  taken  up  intd 

the  inside  of  the  re-invcrtcd  uterus,  the  os  having 

yielded  and  allowed  both  to  pass  in  together. 
Courty  {Maladies  de  I'' Uterus,  HKiO")  relates  a 

case  in  which  inveisinn  had  existed  ten  months. 

inducing  repeated  li.cmorrhage  and  cxtremedebility. 

He  reduced  it  in  the  lollDwing  maimer: — The  uterus 

Was  dragged  outside  the  vulva  by  Museux's  vul- 
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sellum;  then  the  index  and  middle  lingers  of  the 
right  hand  were  passed  into  the  rectum,  and  hooked 
forward  over  the  neck  of  the  uterus;  then  the 
uterus  was  seized  with  the  left  hand  and  passed 
back  into  the  vagina,  still  bidding  the  neck  hooked 
down;  the  fundus  of  the  uterus  was  turned  so  as 
to  look  forwards  to  the  pubis,  the  neck  turned  to 
the  sacrum.  The  fingers  in  the  rectum,  separating, 
rest  firmly  in  the  angular  sinuses  formed  by  the 
utero-sacral  ligaments;  then  the  thumb  and  index: 
of  the  left  hand,  pressing  on  the  pedicle  of  the 
tumor,  gradually  increase  the  depth  of  the  utero- 
cervical  groove.  The  two  hands  acting  thus  in 
concert,  the  uterus  was  reduced  without  violence 
in  a  few  minutes.  He  had  failed  with  the  air- 
pessary;  the  patient  could  not  bear  it.  He  cites 
Barrier  {Dull,  de  I' Acad.  1862)  as  having  reduced 
a  case  of  fif  een  months'  standing,  who  found  a 
point  d\cpptii  by  pushing  the  neck  of  the  uterus 
against  the  sacrum. 

Dr.  Emmet  {Ainer.  Journ.  of  Med.  Sc.  1866) 
succeeded  in  the  following  manner:— He  passed 
his  hand  within  the  vagina,  and  whilst  the  fundus 
uteri  rested  in  the  palm,  the  five  fingers  were 
made  to  encircle  the  portion  within  the  cervix,  as 
near  as  possible  to  the  seat  of  inversion.  Whilst 
the  portion  was  thus  firmly  grasped,  it  was  pushed 
upwards,  and  the  fingers  were  immediately  after- 
vyards  expanded  to  their  utmost.  This  manipula- 
tion, with  the  aid  of  the  other  hand  over  the  ab- 
domen, was  persevered  in  until  the  fundus  had 
passed  within  the  os  uteri.  The  advance  gained 
was  in  proportion  to  the  amount  of  dilatation  ac- 
complished by  the  spreading  of  the  fingers,  thus 
increasing  the  transverse  diameter  of  the  uterus, 
and  shortening  its  long  diameter.  When  the  re- 
duction had  so  far  advanced  that  the  fingers  could 
not  be  passed  fully  up  to  the  seat  of  inversion, 
steady  pressure  was  applied  to  the  fundus  by  tiie 
tips  joined  together,  whilst  an  increased  eflbrt 
was  made  by  the  hand  outside  to  roll  outtlie  parts 
by  sliding  the  abdominal  parietes  over  the  edge  of 
the  funnel. 

The  evidence  then  of  experience,  as  well  as  of 
physiological  reasoning,  is  novv  so  strong  that  we 
can  rarely  be  justified  in  resorting  to  the  ultimate 
remedy,  one  full  of  danger,  of  amputating  the  in- 
verted uterus.  One  caution  must  however  be  pre- 
sent to  tlie  mind  when  attempting  reduction.  The 
resistance  may  be  due  to  adhesions.  To  force 
these  would  be  to  endanger  the  patient  by  lacera- 
tions or  peritonitis. 

From  time  to  time  a  method  which  may  be 
described  as  the  Forcible  Taxis  has  been  em- 
ployed. Of  late  years  a  proposition  has  been 
made,  supported  by  several  distinguished  American 
physicians,  to  admit  this  method  to  a  recognised 
place  in  the  treatment  of  chronic  inversion.  The 
tact  that  death  after  rnuture  of  the  uterus  or 
vagni.a  has  several  times  been  the  consequence  of 
forcible  taxis  should  alone  be  sufficient  to  discredit 
the  method.  No  number  of  successes  ought  to 
outweigh  failure  so  deplorable.  Forcible  re-position 
lias  been  attempted  either  by  the  hand  alone  or  by 
aid  of  a  rcpoicssoir — that  is,  some  kind  of  blunt 
instrument  of  wood  or  ivory.  Dcpaul  {Gaz.  des 
flop.  1851)  used  a  repnussoir  in  n  case  eleven  driya 
after  labour.  The  patient  died  in  n  few  days 
i'rom  rupture  of  the  uterus.  Laceration  also 
occurred  in  several  cases  in  America. 

Another  proceeding  s'nndb  before  amputation. 
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For  twenty  years  I  liave  taiiglit  in  my  lectures 
that  the  unyielding  cervix  may  be  divided  by  in- 
cisions carried  into  its  substance  from  above  down- 
wards at  different  points  of  its  circumference. 
Pressure  then  applied  will  cause  it  to  yield  more 
easily.  Huguier,  Professor  Simpson,  and  Dr. 
Marion  Sims  have  suggested  the  same  plan. 

I  am  not  aware  that  it  had  ever  been  carried 
into  execution  before  1860,  when  I  treated  a  case 
in  this  manner  with  complete  success.    The  in- 
version was  complete;  it  had  lasted  six  months; 
tlie  patient  was  so  prostrate  from  continuous  dis- 
charges that  the  prospect  of  her  holding  out  many 
weeks  was  small.    I  first  tried  to  re-invert  by 
keeping  up  continuous  elastic  pressure  during  five 
days,  with  occasional  attempts  by  taxis,  as  recom- 
mended by  Tyler  Smith.    This  failing,  I  drew 
down  tiie  tumor  to  the  vulva  by  passing  a  sling 
noose  of  tape  round  it,  thus  putting  the  neck  on 
the  stretch  ;  I  then  made  three  incisions  in  the 
neck  about  a  third  of  an  inch  deep,  one  on  each 
side,  and  one  behind  in  a  longitudinal  direction — 
that  is,  across  the  fibres  of  the  cervical  sphincter. 
Then,  compressing  the  uterus  with  my  left  hand, 
and  supporting  the  os  uteri  by  the  fingers  of  the 
right  hand  through  the  abdominal  wall,  I  found 
the  cervix  yield  and  the  body  went  through  into 
its  place.    The  cervix  yielded  by  laceration  ex- 
tending from  the  incisions  ;  and  I  very  much 
feared  at  the  time  that  serious,  if  not  fatal,  mischief 
liad  been  done.   No  material  inconvenience,  how- 
ever, followed  ;   and   examination   three  weeks 
afterwards  showed  the  cervix  and  uterus  to  be  in 
their  proper  places.   The  woman  has  since  become 
pregnant.    Notwithstanding  this  successful  issue, 
I  believe  that  the  method  should  only  be  resorted 
to  after  a  full  trial  of  Tyler  Smitli's  plan,  and 
then  with  great  caution.    I  should  recommend 
that  only  two  incisions  be  made,  one  on  each 
side  of  the  os,  and  these  of  moderate  depth.  The 
re-inversion  should  be  trusted  to  sustained  elastic 


pressure. 

,  It  has  happened  in  several  cases  that  only  par- 
tial reduction  could  be  effected  ;  that  is,  the  body 
would  return  through  the  cervix  in  a  doubled 
form,  the  fundus  still  being  depressed,  and  pre- 
senting just  above  the  cervix.  In  such  cases, 
continuous  steady  support  by  a  cup-shaped  pessary, 
as  the  end  of  a  stethoscope,  may  in  time  complete 
the  reduction. 

When  well  adapted  and  steadily  pursued 
attempts  to  reduce  have  failed,  and  the  patient's 
life  is  threatened,  then  only  shall  we  be  justified 
in  resorting  to  the  "  anceps  remcdiuin  "  of  ampu 
tating  the  oft'ending  organ.  The  annals  of  medi- 
cine, it  is  true,  contain  many  examples  of  successful 
amputation;  but  such  a  result  can  in  no  case  be 
predicated  with  confidence. 

The  conditions  of  safety  depending  upon  Nature 
may  be  absent;  and  the  surgical  means  at  present 
known  are  imperfect.  When  the  uterus  is  cut 
across  at  the  neck,  of  course  a  hole  is  made  opening 
from  the  fundus  of  the  vagina  into  tlie  peritonea' 
cavity.  The  danger  of  fatal  peritonitis  is  great, 
The  shock  of  the  operation  also  is  serious.  l-Ia;mor- 
rluige  is  likely  to  ensue;  and  some  blood  wil 
escape  into  the  abdomen.  There  are  various 
methods  of  peiforraing  the  operation.  The  uterus 
has  been  seized  by  a  vulselluni,  drawn  down,  and 
the  cervix  cut  through  witii  a  knife.  In  one  case, 
Velpeau,  before  excising,  passed  two  strgng  threads 


through  the  neck  of  the  tumor  for  the  purpose  of 
restraining  any  ha;morrhage  that  might  occur,  but 
they  were  not  tied.     The  patient  died  on  the 
second  day  of  peritonitis.    Then  it  was  thouglit 
that  the  ligature  applied  to  strangle,  and  to  slough 
through,  as  in  tlie  case  of  a  polypus,  would  be  less 
dangerous.    Treated  in  this  way,  the  result  has 
been  varied.    In  several  instances,  where  a  whip- 
cord ligature  has  been  applied  by  Levret'sorGooch's 
double  canula,  agony  so  intense  has  been  produced 
as  to  render  it  necessary  to  remove  the  ligature 
and  the  patient  has  died  notwithstanding.  The 
cause  of  the  excruciating  pain  is,  I  believe,  thn 
compression  of  the  included  Fallopian  tubes.  I 
have  observed  the  same  pain  in  cases  where  the 
tube  has  been  tied  in  the  pedicle  of  an  ovarian 
tumor.  And  it  has  been  observed  in  several  cases 
that  the  surface  and  substance  of  the  uterus  proper 
was  nearly  insensible;  pain  being  developed  only 
on  tightening  the  ligature.     In  some  cases,  the 
patient  has  died  with  the  ligature  attached.  There 
is  a  preparation  illustrating  this  in  the  Museum  of 
Bartholomew's    Hospital  ;   death   ensuing  from 
peritonitis  eight  days  after  tying.    On  the  other 
hand,  it  seems  not  unreasonable  to  hope  that  a 
ligature  gradually  tightened  may  set  up  adhesive 
inflammation  in  the  neighbouring  peritoneum,  and 
thus  shut  off  the  abdomen  from  communication 
with  the  vagina  when  the  uterus  falls  away. 
Certain  it  is  that  this  hope  is  not  always  realised. 
Thus  Dr.  McCIintock  {Opus  ciiai.)  relates  a  case 
in  which  a  ligature  was  applied  during  eighteen 
days,  occasionally  relaxing  it  on  account  of  the 
severity  of  the  pain,  before  the  uterus  was  separated. 
No  peritoneal  adhesion  had  taken  place.  The 
woman,  however,  made   a   good  recovery.  In 
eighteen  cases  where  the  time  that  elapsed  before 
the  uterus  fell  is  stated,  the  ligature  took  from 
nine  to  twenty-eight  days  to  sever  the  parts. 
The  average  time  was  seventeen  days.   It  has  been 
remarked   that  the  ligature   has  arrested  the 
hsemorrhage.     Dr.  Ramsbotham  has  a  case  in 
which  the  ligature  had  to  be  removed  at  the  end 
of  twenty -four  hours,  owing  to  symptoms  of  violent 
peritonitis;  but  the  profuse  sanguineous  and  mu- 
cous discharges  ceased. 

Mr.  J.  G.  Forbes  {Op.  cit.)  suggests  that  the 
simple  application  of  a  ligature  around  the  neck  of 
the  tumor  to  destroy  its  vitality  appears  to  possess 
more  advantages  than  the  other  modes  of  operatnig. 

Dr.  McCIintock  relates  two  cases  in  which 
strangulation  was  first  effected  by  a  ligature  for 
some  days,  and  then  the  uterus  was  removed 
below  the  ligature  by  the  chain-e'craseur.  The 
patient  recovered.  This  combined  method  seems 
likely  to  unite  most  conditions  of  success. 

Dr.  Marion  Sims  relates  {Op.  cit.)  a  case  ni 
which,  after  vain  attempts  at  reduction,  and  being 
compelled  by  the  consequent  pain  and  prostration 
to  abandon  the  ligature,  he  resorted  to  the  chaiii- 
e'craseur.  When  the  parts  were  all  divided,  except 
the  right  broad  ligament,  "all  at  once  the  most 
fearful  lu-emorrhage  he  ever  encountered  tooK; 
place."  It  was  happily  stopped  by  passmg  the 
finger  into  the  abdominal  opening  and  compressing 
the  source  of  the  hajmorrhaste.  The  blood  whicli 
had  escaped  into  the  peritoneal  cavity  w.isspoiigea 
out  bv  probang  ;  and  the  divided  edges  ol  tne 
cervix  "were  united  by  five  or  six  silver  sutuie-. 
Tile  patient  recovered. 

.    Dr.   Nueggeiath   recommends,  i"  at'f:"P""S 
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ivductioii  by  taxis,  to  push  in  one  horn  of  Ihu 
uterus.  Dr.  T.  Oiiilhud  Thoraiis  reduced  one 
case  in  a.  very  reinarkiiblo  maimer.  The  uterus 
was  lifted  up  so  that  the  operator  could  feel  the 
cervical  ring  against  tiie  abdominal  wall.  He 
then  cut  down  in  the  median  line  as  for  an  ex- 
ploratory incision  in  ovariotomy  ;  then  he  inserted 
his  linger  into  the  uterine  sac,  and  found  there 
was  no  adhesion.  He  then  inserted  a  steel  dilator 
made  on  the  principle  of  n  glove-stvetcher  into  the 
cervix,  and  expanded  the  blades.  ''  The  dilata- 
tion was  easy  and  rapid;"  but  contraction  returned 
as  soon  as  the  dilator  was  withdrawn.  The 
uterus  was  drawn  down,  and  one  horn  pushed  in, 
then  the  other,  and  the  organ  was  reduced.  The 
abdominal  wound  was  closed  by  sutures.  The 
patient  quite  recovered. 

In  cases  where  neither  reduction  nor  ablation 
can  be  attempted,  hajmorrhage  and  other  discharges 
may  be  restrained  by  lotions  of  tannin,  alum,  per- 
chloride  or  persulphate  of  iron,  or  of  carbolic  acid; 
and  probably  some  advantage  may  be  derived,  by 
compressing  the  uterus,  by  wearing  an  air-pessary 
in  the  vagina. 

Six  different  modes  of  dealing  with  chronic  in- 
version iiave  been  tried  with  the  following  results 
in  the  cases  I  have  been  able  to  examine  : — 

1.  By  ligature  alone  :  Of  these  twenty-six  were 
successful,  ten  unsuccessful.  Of  the  unsuccessful 
eight  died,  and  two  recovered  without  extirpation. 

2.  By  ligature  and  excision  :  nine  were  suc- 
cessful, three  unsuccessful.    These  three  all  died. 

3.  By  excision  simple  :  Three  were  successful, 
two  died. 

4.  By  sustained  solid  pressure  there  have  been 
several  successful  cases. 

5.  By  sustained  elastic  pressure,  in  eight  cases 
the  uterus  was  restored,  in  seven  of  them  recovery 
was  perfect,  one  died,  being  already  beyond  hope. 
In  three  or  four  cases  reported  the  pressure  was 
given  up. 

G.  By  forcible  taxis  :  Six  successful  cases  are 
reported,  four  failed,  all  of  them  dying. 
.  In  appreciating  the  relative  merits  of  these 
different  operations,  it  must  be  remembered  that 
the  highest  success  attained  by  ligature  or  excision 
is  achieved  at  the  cost  of  mutilation;  the  woman 
is  unsexed  ;  and  failure  commonly  means  death. 

Tiie  history  of  forcible  taxis  is  disastrous.  It 
is  true,  that  success  restores  the  woman  to  her 
former  integrity,  but  the  penalty  of  failure  to  return 
the  uterus  is  not  nnfrequently  death.  The  parts 
will  not  sustain  more  than  a  certain  amount  of 
violence  without  laceration;  much  force  is  neces- 
sary; and  it  is  impossible  to  restrict  with  nicety 
the  force  employed  within  safe  limits.  Sustiiined 
solid  or  elastic  pressure  is  free  from  the  objections 
that  siuTound  the  preceding  methods.  Success 
means  restoration  to  integrity;  and  failure  does 
not  mean  death  or  injury;  it  simply  leaves  the 
patient  in  statu  quo,  and  in  a  condition  to  be 
treated  with  every  prospect  of  success  by  the  ad- 
juvant method  of  cervical  incisions.] 

lluhcrt  Barnes,  M.D. 
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UTERUS,  POLYPI  OF.    (See  Polypus.) 

UTERUS,  PROLAPSUS  OF  {Hypertro- 
phy and  Atrophy  of).  The  womb,  situated  in  the 
upper  and  middle  part  of  the  pelvis,  is  but  im- 
perfectly secured  in  its  natural  place  by  means  of 
its  broad  and  round  ligaments  ;  hence  it  sometimes 
descends  into  the  lesser  cavity  of  the  pelvis,  so  as 
to  pass  more  or  less  down  the  vagina,  or  even  pro- 
trude beyond  the  labia.  The  first  case  is  the  in- 
complete; the  second,  the  complete,  prolapsus  uteri. 

In  the  first  form  of  the  disease,  where  the  uterus 
has  not  passed  down  so  low  as  to  protrude  exter- 
nally, some  of  the  complaints  which  the  patient 
experiences  depend  upon  pressure  of  the  displaced 
viscus  upon  parts  unaccustomed  to  it,  particularly 
the  bladder  and  rectum ;  while  other  incoii- 
veniences  arise  from  the  tension  of  the  ligaments 
destined  to  retain  the  organ  in  its  natural  position. 
These  last  grievances  are  chiefly  a  sense  of  hcavi- 
ness  in  the  pelvis,  and  a  dragging  pain  in  tho 
loins;  symptoms  which  are  aggravated  when  the 
patient  sits  up  or  walks  about,  but  diminish  when 
she  remains  in  bed,  though,  as  the  disease,  when 
neglected,  scarcely  ever  fails  to  grow  worse,  thov 
rarely  subside  altogether.  However,  such  amend- 
ment actually  sometimes  happens,  in  consequunco 
of  the  parts  becoming  gradually  habituated  to  their 
change  of  situation.  When  the  disease  comes  on 
with  great  suddenness,  tho  symptoms  are  remarked 
to  be  much  more  severe  than  when  it  takes  place 
slowly  ;  in  the  first  case,  long-contin\ied  syncope, 
pain  over  tho  whole  nl)domen,  tenesmus,  uterine 
hicmorrhage,  inflammation  of  the  peritoneum,  and 
severe  febrile  symptoms,  may  bo  excited. 

With  regard  to  the  effects  caused  by  tho  pres- 
sure of  the  tumor  on  the  bladder  and  rectum,  they 
consist  of  more  or  less  dilHculty  in  voiding  tho 
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urine  and  ftecea.  The  dysury  and  constipation  in- 
crease in  proportion  as  the  patient  continues  in  an 
xipright  posture,  and  the  uterus  descends  nearer  to 
tlie  inferior  orifice  of  the  vagina.  The  irritation 
brings  on  a  considerable  mucous  discharge,  which, 
wlien  the  patient  suffers  little  otlier  inconvenience 
from  the  prolapsus,  is  apt  to  be  mistaken  for  fluor 
albus  or  gonorrhoea. 

A  woman  may  become  pregnant,  notwithstand- 
ing an  incomplete  prolapsus  of  the  womb.  The 
displacement  may  even  take  place  at  a  more  or 
less  advanced  period  of  gestation  {Purtal,des  Ac- 
coitclumens);  while,  in  other  still  more  uncommon 
instances,  the  prolapsus  has  been  remarked  to  dis 
appear  when  the  period  of  labour  drew  near. 
Cases  exemplifying  both  these  facts  are  related  by 
Loder  (Jouin.  fiir  die  Chir.  b.  ii.  p.  13),  by  Sa- 
-viard,  Portal  (Mim.  de  VAcad.  de  Chir.  t.  in.), 
in  the  Journ.  de  Me'Jecine,  t.  xlv.,  and  by  Chopart 
{Tmiie.  des  Maladies  des  Voies  urinaires).  A 
prolapsus  uieri  may  also  happen  during  parturi- 
tion. (GarjH,  Joarn.  de  Mid.  continue,  t.  iv. 
p.  265  ;  Ducreiu,  Man.  de  I' Acad,  de  Chir.  t.  viii. 

p.  393.)  .       ,  , 

When  in  the  course  of  time  the  prolapsus  uteri 
changes  from  the  incomplete  to  the  complete  state, 
all  the  inconveniences  depending  upon  tlie  pressure 
of  the  part  upon  the  rectum  and  bladder  subside  ; 
that  is  to  say,  the  fteces  and  urine  are  now  freely 
voided.  But,  on  the  other  hand,  the  symptoms, 
arising  from  the  stretching  of  the  peritoneum,  be- 
come considerably  worse.  The  uterus  drags  do\yn 
■  with  it  the  vagina,  which  becomes  doubled  on  it- 
self •  and  a  part  of  the  bladder  connected  with  the 
upper  part  of  the  latter  lube  is  also  drawn  down, 
borne  of  the  abdominal  viscera  may  even  fall  into 
the  cul-de-sac  formed  by  the  vagina,  and  consi- 
derably increase  the  size  of  the  tumor.  The 
swelling,  protruding  between  the  thighs,  is  of  an 
obloiK',  nearly  cylindrical  form,  and  terminates 
below°in  a  narrow  e.xtiemity,  in  which  a  transverse 
opening,  the  os  tinea;,  may  be  discerned,  from 
Avhich  the  menses  are  discharged  at  the  periods 
prescribed  by  nature.  However,  the  cylindrical 
shape  of  the  tumor  may  lead  to  mistakes ;  tor  the 
vatrina,  being  doubled  on  itself,  and  exposed  to  the 
effects  of  the  air,  sometimes  looks  like  skin.  Hence 
women  thus  afflicted  have  occasionally  been  sup- 
posed to  be  hermaphrodites,  the  tumor  being  mis- 
taken for  a  penis.    Such  a  case  is  recorded  by 

Saviard.  , ,  ,    .  ,  , 

The  patient  is  generally  troubled  with  tenesmus 
and  sometimes  feels  acute  pain  in  the  tumor  itself, 
which  is  subject  to  inflame  and  ulcerate  in  conse- 
quence of  its  depending  po.ture,  the  friction  to 
wliich  it  is  exposed,  and  the  irritation  of  the  urine. 

The  direction  both  of  the  bladder  and  urethra 
becomes  horizontal,  so  that  the  urine  is  tiirown 
forwards,  or  even  upwards  ;  in  which  latter  case 
it  wets  the  abdomen.     Frequently  the  bladder 
cannot  be  emptied  without  the  assistance  of  the 
catheter  ;  and  sometimes  the  displaced  uterus  be- 
comes affected  with  inflammation  and  swelling. 
In  many  cases  there  are  profuse  hfeuiorihages. 
However,  some  women  become  so  habituated  to 
the  disease,  that  they  hardly  seem  to  experience 
any  annoyance  from  it  ;  whenever  they  are  in  an 
erect  posture,  and  walk  about,  the  womb  falls 
down,  bringing  with  it  the  vagina  ;  and  as  soon 
as  they  lie  down  on  their  backs,  the  parts  as  readily 
return  into  ihcir  natural  position  again. 


The  displacement  of  the  fundus  of  the  bladder 
ia  the  inevitable  consequence  of  the  connection  of 
the  bladder  to  the  vagina  and  uterus.    The  quick 
or  gradual  way,  however,  in  which  the  prolapsus 
has  occurred,  will  make  great  difference  in  the 
degree  of  such  displacement.    A  slowly  formed 
prolapsus  allows  the  cellular  tissue  connecting  the 
vagina  and  bladder  to  yield,  while  a  sudden 
prolapsus  leaves  no  time  for  it.    In  one  case, 
where  the  whole  of  the  fundus  of  the  bladder  had 
been  dragged  down,  M.  Cruveilhier  found  in  the 
displaced  portion  a  large  calculus  ;  and  in  another 
instance,  recorded  by  M.  J.  Cloquet,  there  were 
two  calculi.    Calculi,  when  met  with,  are  usually 
in  the  displaced  portion  of  the  bladder  ;  but  M. 
Cruveilhier  lately  met  with  a  case,  in  which  the 
whole  cavity  of  the  undisplaced  part  of  it  was  filled 
by  a  calculus,  and  the  other  part  of  it  was  free 
from  them. 

According  to  the  researches  of  Cruveilhier,  the 
deviation  of  the  meatus  urinarius  from  its  proper 
course,  in  cases  of  prolapsus  uteri,  is  less  the  effect 
of  the  displacement  of  the  bladder  than  of  the 
anterior  paries  of  the  vagina.  This  change  may 
occasion  retention  of  urine  ;  and  the  very  consider- 
able size  of  the  bladder,  which  Cruveilhier  has 
constantly  noticed  in  these  cases,  he  regards  as  a 
proof  of  the  difficulty  experienced  in  passing  the 
urine.  Tlie  alteration  in  the  course  of  the  urethra 
sometimes  makes  the  introduction  of  a  catheter 
very  difficult ;  and  when  this  instrument  or  a  probe 
is  introduced  into  that  canal,  it  is  found  to  pass 
downwards  into  the  substance  of  the  tumor  to  a 
greater  or  less  extent,  according  to  the  degree  of 
prolapsus.  This  is  accurately  represented  in  the 
1 0th  plate  of  the  work  of  Madame  Boivin  and 
Professor  Duges. 

One  of  the  most  remarkable  circumstances  at- 
tending a  prolapsus  uteri,  is  the  elongation  which 
this  organ  undergoes.  Cruveilhier  has  invariably 
observed  it,  and  it  is  correctly  represented  in  a 
plate  published  by  M.  J.  Cloquet.  (See  Cruveil- 
hier, Anat.  pathol.  t.  i.  livr.  16,  pp.  1-5;  and 
J.  Cloquet,  Pathol,  chir.  pi.  8,  fig.  3,  4to  Pans, 
1831.)  This  elongation  chiefly  occurs  in  the  pomt 
of  junction  between  the  body  and  the  neck  of  the 
womb,  and  is  accompanied  by  a  striking  con- 
traction or  increased  narrowness  of  the  part. 

Cruveilhier,  in  the  second  volume  of  his  great 
work  on  pathological  anatomy  (livr.  xxvi.),  gives 
another  plate,  and  additional  observations,  explana- 
tory of  the  changes  in  the  relation  of  parts  occa- 
sioned by  the  inversion  of  the  vagina  or  p.olapsus 
of  the  uterus.  It  appears  from  his  researchers  that 
sometimes  the  elongation,  and  sometimes  the  de- 
pression, of  the  uterus  exists  in  the  greater  degree. 
He  has  met  with  cases  in  which  the  lengthening 
of  the  uterus  was  so  considerable,  that  when  the 
part  was  viewed  within  the  pelvis,  it  seemed  as  U 
it  occupied  its  right  situation.  The  co-existence 
of  an  inversion  or  doubling  of  the  vagma,  without 
anv  displacement  of  the  womb,  which  has  onij 
undergone  an  elongation,  seems  to  him  to  pro 
that,  fn  certain  cases  at  least,  the  -iif 
the  uterus  has  its  beginning  in  the  forego mg 
change  of  the  vagina.  This  latter  becomes  nver  ea 
on  itself,  just  like  the  finger  of  .n  glove,  bj  a  me 
chanism  precisely  like  that  which  takes  ,  Ue  >.i 
intestinal  invaginations.  "  If  (observes  Pufcs  r 
Cruveilhier)  w'e  look  upon  the  -vU^  ^  ,f ,  ™ 
as  a  continuation  of  the  parietes  ol  tuc 
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there  will  be,  in  tlie  commencement  of  the  proliip- 

SU3  uteri,  three  diipliciitiires:  1.  A  central  portion 

invayinated,  which  is  the  uterus  ;  2.  Two  folds,  or 

reflections  of  the  vagina.    In  a  later  stage,  when 

the  invagination  is  complete,  tliere  are  only  two 

duplicatures,  as  in  a  prolapsus  of  the  rectum;  viz, 

the  central  part  of  which  is  the  uterus  that  has 

passed  into  the  inverted  vagina.    However,  in  the 

most  complete  prolapsus,  some  vestige  of  the  se- 
cond diiplicatiu-e,  formed  by  the  vagina,  is  con- 
stantly met  with  in  the  furrow  of  greater  or  lesser 

depth,  situated  behind  the  swelling  ;  for  though 

the  inversion  of  the  anterior  paries  of  the  vagijia 
may  be  complete,  that  of  the  posterior  paries  is 
scarcely  ever  so.  Hence,  the  tumor,  caused  by 
prolapsus  uteri,  is  always  longer  in  the  vertical 
direction  in  front  than  it  is  behind." 

Another  point  explained  by  Cruveilhier  is,  that 
in  consequence  of  the  relations  of  the  peritoneum 
with  the  posterior  surface  of  the  uterus  and  the 
back  part  of  the  vagina,  the  peritoneum  descends 
nmch  lower  in  this  situation  than  between  the 
uterus  and  vagina  in  front.  Hence,  the  anterior 
cul-de-sac  of  the  peritoneum  is  generally  too  in- 
considerable to  admit  th«  small  intestines  into  it, 
■while  the  posterior  one  may  receive  an  enormous 
mass  of  them.  It  is  under  such  circumstances  that 
the  prolapsus  may  form  a  swelling  as  large  as  a 
man's  head. 

One  thing  well  deserving  of  attention  is  the 
greater  or  less  deformity  of  the  os  tincse;  one  of  its 
lips,  usually  the  posterior  one,  according  to  Cru. 
veilhier,  being  very  prominent,  while  the  anterior 
one  is  effaced.  In  one  case  observed  by  this  dis- 
titiguished  pathologist,  the  orifice,  instead  of  the 
greater  diameter  of  it  being  transverse,  extended 
i-oin  before  backwards.  In  some  instances,  the 
OS  tinea;  was  reduced  to  a  very  diminutive  aperture, 
scarcely  large  euough  for  the  discharge  of  the 
menstrual  fluid.  (See  Cruveilhier,  Anat.  Pathol 
t.  ii.  livr.  26.) 

The  continual  irritation  of  the  inverted  van-ina 
occasions,  1.  A  transformation  (incomplete)  of°the 
mucous  into  a  cutaneous  texture.  2.  Sloughs 
more  or  less  deep  in  the  lowest  portion  of  the 
tumor,  consisting  of  the  neck  of  the  uterus.  If 
such  sloughing  were  to  implicate  all  the  thickness 
of  tlie  parietes  of  the  vagina  and  the  peritoneal 
covering  of  them,  air  might  insinuate  itself  into  the 
cavity  of  the  peritoneum  and  the  uterus,  and  even 
the  bowels  protrude,  if  the  latter  were  contained  in 
the  tumor;  peritonitis  might  also  ensue.  Some- 
times the  OS  tinea;  is  obliterated  from  the  effects  of 
the  irritation.  Cruveilhier  expresses  his  surprise 
that  cancer  of  the  cervix  is  not  more  frequent 
than  it  is,  as  a  conseqiu;nce  of  prolapsus  ;  he  has 


seen  but  one  instance  of  it  from  this  cause.  (See 
Cruveilhier  Anat.  Pathol,  livr.  xvi,  t.  i.  pi.  5.) 

The  rectum,  which  is  less  adherent  to  the  va- 
gin;i,  and  more  fixed  in  its  natural  sitiuition  than 
the  lower  part  of  the  bladder,  is  seldom  displaced; 
and,  when  it  is  so,  it  is  only  for  a  small  extent;  in 
fact,  it  could  not  be  displaced  in  the  same  degree 
ns  the  bladder,  unless  the  inversion  of  the  posterior 
paries  of  tlie  vagina  were  as  considerable  as  that  of 
the  anterior.  In  one  case  referred  to  by  M.  Cru- 
veilhier, where  there  was  an  incontinence  of  fioces, 
the  rectum,  which  was  dilated  and  full  of  I'iecal 
Jtlatter,  had  been  drawn  fcu'wards  rather  above  its 
lower  terjuination,  and  it  formed  a  kind  of  funnel- 
•haped  prolongation.    In  the  examide,  of  which 

vol,,  u. 
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M.  Cloquet  has  given  a  reprcstintation,  the  rectum 
was  much  dilated,  and  sent  forwards  a  consider- 
able digital  prolongation,  which  extended  into  the 
posterior  and  inferior  portion  of  the  sac,  formed  by 
the  inverted  vagina.  Here,  then,  as  Ciuveilhier 
observes,  we  see  that  there  are  incontinences  of 
ficces  par  regorgemenl,  as  well  as  of  urine.  The 
sphincter  being  kept  for  a  long  time  distended,  at 
length  ceases  to  resist  the  discharge  of  portions  of 
excrement  separated  from  the  mass  of  it. 

M.  Cruveilhier,  in  noticing  the  frequent  entrance 
of  the  bowels  into  the  pouch  formed  by  the  in- 
verted vagina,  informs  us  that  he  has  not  had  an 
opportunity  of  seeing  this  in  the  dead  subject,  but 
he  met  with  an  instance  of  it  in  the  living  body. 

Although  Mauriceau,  Saviaid,  Monro,  and  Cru- 
veilhier record  instances  of  prolapsus  uteri  in 
maidens,  such  cases  are  not  conniion.     At  the 
Bloomsbury  Dispensary,  I  have  seen  two  examples 
in  the  course  of  seven  or  eight  years.    The  disease 
is  seldom  met  with  except  in  women  who  have 
had  children,  and  generally  in  those  who  have 
borne  a  great  many.  This  particularity  is  ascribed 
by  some  writers  to  th«  elongation  of  the  ligaments 
of  the  uterus  in  women,  in  whom  this  organ  has 
been  repeatedly  gravid.    The  same  consideration 
may  also  account  for  the  frequency  of  prolapsus 
uteri  during  the  first  months  subsequent  to  partu- 
rition, especially  as  the  womb  remains  for  some 
time  after  labour  more  enlarged  and  heavy  than 
natural.  The  disease  is  more  common  in  thin  than 
fat  women,  and  often  takes  place  in  females  when 
they  suddenly  change  from  a  fat  to  a  very  ema- 
ciated state.    The  displacement  is  facilitated  by 
a  capacious  vagina,  by  a  great  width  of  the  lesser 
cavity  of  the  pelvis,  and  the  effects  of  tedious 
and  profuse  attacks  of  fluor  albus.  Prolapsus 
uteri  has  also  been  brought  on  by  violent  con- 
cussions of  the  body;  the  protracted  efforts  of 
vomiting,  coughing,  or  crying,  hard  labour,  and 
lifting  or  carrying  heavy  burdens.     In  what  has 
been  stated,  one  may  discern  the  reason  why  the 
affliction  is  so  frequent  amongst  the  lower  classes 
of  society,  and  why  women,  for  a  certain  time  after 
parturition,  should  avoid  an  erect  posture  and  every 
kind  of  e-xertion. 

The  incomplete  prolapsus  alone  is  subject  to 
obscurity,  which,  however,  may  be  dispelled  by 
manual  examination.  In  this  ease,  however,  some 
precautions  are  necessary.  For  instance,  as  the 
womb  generally  returns  into  its  natural  situation 
when  the  patient  lies  down,  the  e.vamination  should 
ilways  be  made  as  she  is  standing  up.  For  the 
iame  reason,  if  she  is  in  the  habit  of  lying  lono- 
in  bed,  the  morning  is  not  the  best  period  of  the 
day  for  the  examination.  The  practitioner  nviv 
also  be  deceived  if  he  examine  the  parts  when  the 
rectum  and  bladder  are  distended  with  their  con- 
tents, in  which  state  the  uterus  may  be  hindered 
from  descending  so  far  as  at  other  periods. 

If  attention  be  paid  to  these  circumstances,  an 
incomplete  prolapsus  may  always  be  distinguished 
without  risk  of  error.  However,  the  records  of 
surgery  prove  that  the  case  has  sometimes  been 
mistaken  by  the  inexperienced  or  ignorant  for  a 
polypus,  and  the  part  extirpated  under  this  sup. 
position.  So  serious  a  blunder  will  be  avoided,  if 
caro  be  taken  to  remember  that  polypi  are  gene- 
rally softer  and  less  sensible  than  the  uterus;  that 
in  a  case  of  prolapsus  the  os  tinea;  is  situated  at 
the  lower  part  of  the  swelling  ;  and  that  if  W 
3  L  ' 
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chance  any  resembling  aperture  should  he  met 
with  upon  the  corresponding  portion  of  a  polypus, 
the  prolapsus  may  still  be  known  by  the  greater 
depth  to  which  a  probe  will  enter  such  opening. 
The  partial  obliteration  or  deformed  appearance  of 
the  OS  tincte,  in  some  cases,  as  explained  by  Cru- 
veilhier,  must  be  remembered.    A  polypus  ot  the 
uterus  is  aenerally  broadest  at  that  extremity  which 
is  nearest  the  vulva  ;  but  the  womb,  in  a  state  oi 
incomplete  prolapsus,  forms  a  tumor,  which  is 
narrower  below  than  above.    With  very  few  ex- 
ceptions, the  womb  is  likewise  reducible,  and  the 
patient    directly  afterwards   feels  great  relief  ; 
whereas  a  polvpus  cannot  be  pushed  back,  and 
the  attempt,  instead  of  giving  relief,  only  increases 
the  patient's  sufferings. 

In  a  complete  prolapsus  no  doubt  can  ever 
prevail  about  the  real  nature  of  the  case;  for  what- 
ever uncertainty  the  feel  of  the  parts  may  create, 
none  can  ever  remain  when  the  swelling  is  dis- 
tinctly visible.  . 

In  the  ircatment  of  prolapsus  uteri,  there  are 
two  indications:  the  first  is  to  reduce  the  part, 
and  the  second  is  to  keep  it  from  ialling  down 


°In  the  incomplete  prolapsus,  the  first  indication 
is  very  easy  of  accomplishment;  and,  indeed,  when 
the  patient  is  placed  on  her  back,  with  her  pelvis 
raised  somewhat  higher  than  her  chest,  the  uterus 
often  returns  of  itself  into  its  natural  situation 
noain  At  all  events,  the  reduction  may  be  imme- 
diately effected  by  pushing  the  uterus  up  into  the 
pelvis  witli  the  fingers. 

More  difficulty  generally  attends  the  reduction 
of  a  complete  prolapsus.    Here  the  same  posture 
is  to  be  chosen  as  in  the  former  case;  but  the  legs 
and  thighs  should  be  bent.    The  rectum  should 
also  be  first  emptied  with  clysters.  Sometimes, 
indeed,  every  attempt  at  reduction  fails,  notwith- 
Etandinfr  the  adoption  of  the  most  vigorous  mea- 
sures, the  use  of  the  warm  bath,  purgatives,  vene- 
section, low  diet,  fomentations,  &c  Occasionally, 
the  part  is  returned  after  a  great  deal  of  trouble  ; 
but,  owing  to  the  long  altered  state  of  parts,  the 
reduction  brings  on  worse  symptoms  than  resulted 
from  the  continuance  of  the  prolapsus.    Such  a 
case  is  recorded  by  Richter.    (CeW.  der  CJnr.  b. 
iii   p    l4l  )    The  patient's  sufferings  were  so 
much  increased  by  the  reduction,  and  so  obstinate 
a  constipation  came  on,  that  it  became  absolutely 
necessary  to  let  the  uterus  descend  again.    In  any 
irreducible  case,  all  that  can  be  done  is  to  support 
the  swelling,  and  prevent  its  increase  with  a  sus- 
pensory bandage,  and  draw  off  the  urine  with  a 
catheter  whenever  requisite.    In  these  cases,  the 
altered  course  of  the  meatus  urinariiis  is  to  be  re- 
membered, and  the  catheter  directed  horizontally 
towards  the  rectum;  or  rather,  as  Ingleby  and 
Cruveilhier  state,  the  catheter  should  be  directed 
downwards  and  backwards,  with  its  concavity 
turned  downwards.     "  It  follows  also  from  the 
kind  of  displacement  which  the  bladder  undergoes, 
that  the  catheter  first  enters  the  displaced  portion 
of  that  organ,  and  is  then  conveyed  by  a  Icver-bke 
movement  into  the  portion  of  it  that  contim.es  in 
its   right  place."     {Cruveilhier,   Anat  Pathol. 
Innlehy,E<Lb.&crfl.Journ.  No.  122.)  Sometimes 
the  displacement  of  the  bladder,  resulting  from 
prolapsus  uteri,  causes  an  incontinence  of  unne,  as 
exemplified  in  several  instances  in  the  Salpctncre 
alluded  to  bv  M.  Cruveilhier.    (Livr.  2G.) 


When  the  displaced  uterus  is  inflamed  and  con- 
siderably swelled,  the  attempt  at  reduction  should 
be  preceded  by  antiphlogistic  remedies;  the  patient 
should  be  kept  in  bed,  be  put  on  a  low  regimen, 
be  bled,  take  purgative  medicines,  use  the  warm 
bath,  and  drink  diluent  beverages,  while  emollient 
applications  are  made  to  the  part  itself.   This  plan 
of  treatment  has  often  been  attended  with  complete 
success,  in  cases  of  prolapsus  uteri,  of  long  stand- 
ing and  considerable  size.    Ruysch  disapproved 
of  making  any  attempt  to  reduce  the  uterus  while 
it  was  inflamed  and  swelled.     He  also  thought 
that  the  operation  should  be  postponed  when  the 
uterus  was  in  an  ulcerated  state.    However,  Sa- 
batier  rightly  observes  that,  as  this  complication 
is  only  accidental  and  merely  arises  from  the  fric- 
tion to  which  the  tumor  is  exposed,  and  the 
irritation  of  the  urine,  the  plan  of  immediately 
replacin"  the  part  cannot  be  attended  with  any 
danger  °  On  the  contrary,  since  the  cause  which 
produces  and  keeps  up  the  ulceration  will  cease  as 
soon  as  the  reduction  is  accomplished,  the  sores 
will  heal  after  the  uterus  is  put  into  its  natural 
situation  again.  . 

When  a  prolapsus  uteri  occurs  in  the  early 
statre  of  pregnancy,  this  state  shoidd  not  let  the 
practitioner  neglect  to  reduce  the  part.  Several 
instances  are  recorded  in  which  the  reduction  was 
successfully   accomplished    in   pregnant  women; 
and  one  case  of  this  kind  is  reported  by  Giraud. 
(Journ.  de  Medccine,  t.  xlv.)  When  pregnancy  is 
fiir  advanced,  or  the  disease  is  of  long  standing, 
the  reduction  is  difficult.    Perhaps,  says  Sabatier, 
it  may  be  more  prudent,  in  these  circumstances, 
to  let  the  uterus  continue  protruded,  than  to  dis- 
turb the  mother  and  fcetus  with  reiterated  attempt^ 
to  reduce  the  part.    The  uterus,  however  should 
not  be  left  to  itself  ;  but  be  well  supported  with  a 
suitable  bandage,  and  the  patient  kept  in  bed. 
When  the  prolapsus  uteri  occurs  at  the  period  ot 
delivery,  every  attempt  at  reduction  is  both  useless 
and  dangerous.    In  this  case  the  dehvery  of  he 
foetus  should  be  expedited,  by  gradually  dilatmg 
the  OS  tinccE,  which,  at  the  same  time,  Bhould  be 
carefully  supported.     The  extraction  of  the  pla- 
centa afso  requires  a  great  deal  of  caution  and  t 
should  be  accomplished  by  introducing  one  hinid 
nto  the  uterus,  with  the  palm  mrned  away-  f«m 
the  cavity  of  this  viscus,  towards  the  o"tside  of  the 
placenta.'^.vhich  is  to  be  gradually  separated  from 
its  edges  towards  Its  centre.  TJnvsch 
In  cases  of  complete  prolapsus  ^''fl'  ^^^^ 
was  an  advocate  for  leaving  the  expulsion  of  t  e 
fcetus  if  alive,  to  be  effected  by  "i^ture :  and  tne 
Sr'wliter  advises  us  to  be  content  w.t  sup  J- 
ing  the  OS  tinea).    But,  when  the  ^IhIJ    dead  n 
recommends  extracting  it  wj^-^^^"^'  ^ta- 
the  uterus  is  supported  with  t  >e  <>  J'^'^,^,,  The 
tier,  however,  entertains  d'Aerentsentinients^^ 


1  and  ab- 


eSoct  of  the  contraction  of  the  di.ap   ag  "  - 
dominal  muscles  than  of    V^-°:"f;';*'eo.operate, : 
when  either  of  these  "f  or  ini-  '« 

the 

possible 


■)rhis  ,s  exactly  what  ..ppen  -  ^ 
present  case  ;  for  the  uterus  '"^'"^  ^"^  ^  „i,do. 
Lnnot  be  compressed  by  ^lap  '^^^^  ,,,3 
minal  muscles.  N"^^""  "^^'^^^^^ 
reason  why  Rnysch  should  ■■f7,f;fl-,,e„t state 
of  conduct  to  dillcr,  according  to  the  o  ^^^.^j^i^,,^ 
of  the  child.    This  is  quite  passive  m  p 


and  contributes  not  in  the  least  to  its  own  ex- 
pulsion. 

The  second  indication,  or  that  of  keeping  tlie 
nterus  reduced,  demands  the  employment  of  as- 
triii^'eiit  injections  and  pessaries. 

The  uterus,  in  a  state  of  prolapsus,  is  sometimes 
affected  with  scirrhus  and  cancer.    A  case  of  this 
description  was  met  with  by  Ruysch  ;  such  a 
complication  was  seen  in  one  instance  by  Cruveil- 
liier.    (Anal.  Palhol  livr.  xvi.)    Its  extirpation 
was  completed  by  MM.  Re'camier  and  Marjolin, 
by  means  of  a  ligature,  though  the  patient  is  stated 
to  have  died  afterwards  from  some  cause  which 
bad  nothing  to  do  with  the  operation.    Instead  of 
this  method,  which  must  inevitably  be  attended 
Avith  great  risk  of  tying  a  portion  of  the  bladder,  M. 
C'ruveilhier  recommends  making  an  incision  into 
the  posterior  paries  of  the  vagina,  and  thus  getting 
into  the  great  peritoneal  ad  de-sac  between  the 
bladder  and  rectum,  dra\i '  g  the  uterus  outward, 
and  separating  its  cellular  connexions  to  the  blad- 
der.   A  woman,  whose  uterus  was  cancerous,  and 
in  a  state  of  complete  prolapsus,  without  any  in- 
version, was  attended  by  Lnngenbeck,  who  suc- 
ceeded in  removing  the  diseased  organ  with  a 
knife,  and^  the  patient  recovered.    According  to 
this  author's  de6cription,-after  the  vagina  had  been 
separated  from  tlie  uterus,  the  latter  organ  was 
detached  from  the  peritoneum,  without  the  latter 
membrane  being  opened,  a  small  portion  of  the 
fundus    uteri    being   left,   however,  apparently 
quite  sound.    The  bleedijig  was  very  profuse, 
and  required  the  use  of  tlie  needle  and"  ligatures! 
The  ovaries,  and  divided  liganienta  rotunda,  were 
found  connected  with  tli^  removed  portion  of  the 
uterus.    (tliU.  fur.  die  Chir.  b.i.  p.  551.  12i. 
Hanover,  lal8.)  ' 
Prolapsus  uteri  is  so  great  an  affliction,  when  it 
does  not  admit  of  relief  by  ordinary  means,  that 
any  new  sug-restion,  calculated  to  render  the  treat- 
ment  effectual  under  such  circumstances,  ou-rht  to 
be  rendered  as  public  .as  possible.    Tlie  horizontal 
position,  astringent  injections,  and  pessaries  have 
long  been  in  use,  and,  as  every  pracutioner  must 
have  had  opportunities  of  witnessing,  they  are  fre- 
quently inefficient,  or  cannot  be  persevered  in 
iJr.  Hamilton,  of  Edinburgh,  advised  another  me- 
chanical contrivance  for  preventing  the  prolapsus  : 
It  consists  of  either  a  strong  T  bandage,  or,  in  more 
serious  degrees  of  the  disease,  of  a  circular  metal- 
lic belt,  like  that  of  a  common  truss,  provi '  od 
with  a  cross,  or  perpendicular  strop,  to  which  is 
attached  a  cushion  stuffed  with  horse-hair,  about 
six  inches  in  length,  by  three  in  breadth  ;  and  of 
a  tiiickness  proportionate  to  the  degree  of  relaxa- 
tion, and,  consequently,  the  degree  of  support 
required.    By  this  simple  means,  in  conjunction 
with  cold  bathing,  and    suitable  constitutional 
treatment.  Dr.  Hamilton  has  founl  no  occasion 
for  pessaries.    The  cushion,  I  think,  should  be 
covered  with  oil  silk,  for  the  sake  of  cleanliness. 
Dr.  Hamilton  formerly  suggested  the  propriety  of 
endeavouring  to  relieve  very  bad  and  confirmed 
cases  of  prolapsus  uteri,  by  exciting  adhesive  in- 
flammation in  the  vagina,  so  as  to  bring  about  an 
agglutination  of  its  surfaces.    However,  notwith- 
standing the  more  or  less  partial  closure  of  the 
vagina,  occasionnlly  met  with  in  the  practice  of 
surgery  and  midwifery,  every  pathologist  is  aware 
of  the  difficully  of  making  a  mucous  tissue  under- 
go the  adhesive  inllammniion  ;  and  this  consider- 
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ation  led  Dr.  Hamilton  not  to  attempt  it.  A  more 
valuable  and  practicable  operation  is  that  of  treat- 
ing such  cases  by  approximating  the  pared  sur- 
faces of  the  labia,  and  uniting  them  by  suture. 
Dr.  Ireland  tried  this  method  in  Dublin,  and  has 
published  an  account  of  the  success  which  attended 
it.    (See  Dulil.  Journ.  of  Med.  Science,  vol.  vi. 
p.  4(14.)    Cruveilhier  prefers  to  this  proposal  the 
plan  of  bringing  about  a  contraction  of  the  upper 
part  of  the  vagina,  by  touching  it  with  the  nitrate 
of  silver,  or  an  acid.    An  anonymous  writer  re- 
marks, that  a  similar  operation  has  been  several 
times  since  performed  by  Velpeau,  Boivin,  Lan- 
gier,  and  others.    Some  produce  adhesions  between 
the  opposite  surfaces  by  means  of  wounds  made 
with  the  knife;  others  by  means  ofsloughs  and  gra- 
nulating surfaces,  resulting  from  the  application  of 
escharotics.    "  Dr.  Ireland  seems  to  attribute  the 
merit  of  devising  this  operation  to  Dr.  Marshall 
Hall  ;  but  it  is  probable  that  Girardin,  who  pro- 
posed it  in  the  year  1 828,  has  the  claim  of  priority. 
For  an  historical  account  of  this  operation,  I  must 
refer  to  the  Anticdi  Univcrsali  di  Medicina,  edited 
cd  Milan  by  Omodei,  for  December,  1835."  (See 
Du/).  Journ.  of  Med.  Science,  vol.  x.  p.  126.)  In 
1831,  the  operation  was  performed  by  Dr.  Fricke, 
of  Hamburgh,  with  a  completely  successful  result  ; 
and  he  is  a  strong  advocate  for  it. 

The  following  quotation  from  Dr.  Heminn-'s 
translation  of  Madame  Boivin's  work,  p.  53, 
affords  some  particulars  of  Dr.  Marshall  Hall's 
operation,  which  appears  to  have  consisted  in  the 
excision  of  a  strip  of  the  mucous  membrane  of  the 
vagina  "  Dr.  Marshall  Hall  has  lately  cured  a 
case  of  complete  prolapsus  uteri  by  artificial  con- 
traction of  the  vagina  :  a  strip  of  the  mucous 
membrane,  an  inch  and  a  half  wide,  was  removed 
along  the  whole  of  the  canal,  and  the  wound  was 
sewed  up.  We  hear  nothing  of  hsemorrhage,  and 
are  assured  that  the  patient  suffered  neither  pain 
nor  fever  after  the  operation."  In  a  note,  the 
translator  mentions  that  there  was  scarcely  any 
hfemorrhage  ;  and  that  in  November,  1833,  two 
years  after  the  operation,  the  uterus  and  bladder 
were  found  by  Mr.  Vincent  to  be  perfectly  sup- 
ported  in  their  situation. 

Professor  Dieffenbach  has  long  abandoned  the 
employment  of  pessaries  (see  Cruveilhier,  Ami. 
Pathol,  t.  i.  liv.  16),  and  adopted  the  plan  of 
curing  bad  cases  of  prolapsus  uteri  by  removing 
an  oval  piece  of  the  membrane  of  the  vagina  •  a 
plan  suggested  to  him  by  the  observation  of  a 
case  in  which  some  parts  of  the  vagina  sloughed 
away,  while  the  uterus  was  in  the  state  of  pro- 
lapsus. The  nterus  and  the  remains  of  the  vagina 
were  reduced  during  the  granulating  process,  and 
the  result  was  a  complete  cure  of  the  disease.  As 
this  operation  seems  to  me  less  safe  and  eligible 
than  the  foregoing  one,  I  omit  the  details  of  it 
which  may  be  read  in  the  12th  volume  of  the 
Duhl.  Journ.  of  Med.  Science,  p.  488,  or  in 
Medioinischo  Zeilumj,  No.  3,  1836.  Cruveilhier 
would  prefer  the  excision  of  a  few  pieces  of  the 
mucous  membrane,  near  the  cervix  uteri,  to  the 
method  adopted  by  Dr.  M.  Hall,  or  Dieffenbach. 
Both  these  operations  are  analogous  to  Dupnyl 
tren's  operation  for  the  cure  of  inveterate  cases  of 
prolapsus  ani,  being  founded  on  the  benefit  deriv- 
able from  the  contraction  of  the  cicatrix.  About 
two  months  ago,  I  practised  Dupuytreii's  operntioii 
lu  University  College  Hospital,  whereby  a  pro- 
3  I,  2  ^ 
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lapsus  of  tlic  rectum,  of  more  than  four  years'' 
standing,  and  which  had  resisted  all  the  ordinary 
means,  was  entirely  cured. 

Mr.  Crosse  refers  to  a  case  {Remte  Med. 
Decembre,  1835),  where  the  uterus,  shortly 
after  impregnation,  descended  as  low  as  the 
knees,  and  remained  so  until  the  full  term  of  utero- 
gestation,  when  delivery  was  completed  by 
cmbry-ulcio  with  safety  to  the  mother.  "  Might 
not  the  life  of  the  child  (he  asks)  also  have  been 
spared  by  free  incision  of  the  os  uteri  to  effect 
delivery  ?  "    (See  Prov.  Med.  Surg.  Trans,  vol.  v. 

P-  92.)  .  - 

Amongst  the  various  practical  deductions  from 
the  new  relations  of  the  parts  in  cases  of  prolapsus 
uteri,  is  the  possibility  of  extracting  calculi  from  the 
bladder,  through  an  incision  made  in  the  anterior 
side  of  the  tumour,  with  the  aid  of  a  director 
p:i8sed  into  the  meatus  uriiiarius,  in  the  manner 
executed  by  Ruysch. 

[Thus  far  Samuel  Cooper.  The  article  is  so  ex 
cellent  that  I  have  feared  to  mar  it  by  interpola- 
tions. I  simply  add  such  information  as  subse- 
quent progress  demands.  It  is  convenient,  at  the 
same  time,  to  introduce  a  brief  description  of 
Ili/perirophij  and  Atrophj  of  the  Uterus. 

I  have  seen  prolapsus  uteri  in  virgins  caused— 
1 .  By  attacks  of  epilepsy.  2.  By  violent  coughing. 
3.  By  the  dragging  of  a  polypus.'  4.  By  succession, 
as  from  a  fall  upon  the  nates,  and  from  railway 
collisions.  In  the  first,  second,  and  fourth  cases  the 
prolapsus  may  be  called  acute.  It  is  produced  by 
sudden  violence,  tending  to  drive  the  uterus  and 
other  pelvic  contents  out  through  the  vulva.  It  is 
liable  to  be  attended  by  acute  inflammation,  and 
is  commonly  marked  by  excessive  local  pain.  6. 
By  the  pressure  of  an  ovarian  tumor  upon  the 
nterus. 

During  the  exercise  of  the  child-beanng  func- 
tion prolapsus  is  more  common.   To  the  accidental 
causes  which  produce  it  in  virgins  are  now  added 
causes  springing  from  several  relations  attended  or 
not  by  pregnancy.    The  dominant  feature  of  these 
causes  is  increase  of  bulk,  arising  from  physiolo- 
gical  or  morbid  congestion,  from  inflammation, 
from  imperfect  involution  after  labour  :   this  is 
Tirimarily  or  secondarily  attended  by  relaxation  of 
the  structures  which  support  the  uterus,  including 
the  ligaments,  and  above  all  the  vagina.  The 
vagina  alone,  if  in  a  state  of  healthy  contrac- 
tilfty,  will  maintain  the  uterus  in  situ;  but  when 
its  contractility  is  impaired  by  over-distension, 
und  by  inflammation,  the  uterus  squats  down,  or 
sinks  in  it,  producing  a  minor  degree  of  vaginal 
depression  or  inversion.    The  close  attachment  of 
the  anterior  wall  of  the  cervix  uteri  to  the  base  ot 
the  bladder,  making  the  point  of  union  the  most 
fixed  point  or  centre  of  movement  of  the  uterus, 
makes  it  impossible  for  the  cervix  to  fall  without 
drag<J-ing  the  base  of  the  bladder  down  with  it. 
Aud°it  is  remarkable  that  it  is  the  anterior  wall 
of  the  vagina,  that  which  is  connected  with  the 
base  of  the  bladder,  which  first  tends  to  descend 
Tliis  is  clearly  seen  when  a  patient  having  a  dis 
position  to  prolapsus  strains  in  an  expulsive  effort : 
the  anterior  vaginal  wall  first  bulges  out  of  the 
vulva  under  the  symphysis,  and  is  followed  by 
the  anterior  edge  of  the  os  uteri,  then  by  the  pos- 
terior edge.     Three  indications  in  therapeutics 
ilovv  from  this  fact:  first,  contracting  the  posterior 
wall  of  the  vagina  by  periiueoraphy  is  not  calcu- 


lated to  cure  prolapsus  ;  secondly,  mechanical  con . 
irivaiices  for  supporting  the  uterus  must  be  adapted 
to  elevate  the  cervico-vesical  junction  ;  or  thirdly, 
to  keep  the  body  of  the  uterus  from  falling  back- 
wards. 

Prolapsus  during  the  reproductive  period,  then, 
is  commonly  dependent  upon  inflammation  or  its 
consequences.  This  condition  is  constantly  liable 
to  aggravation  by  continuance  and  recurrence  of 
the  causes,  as  sexual  relations,  labours,  and  abor- 
tions. 

The  connection  between  prolapsus  and  hyper- 
trophic elongation  of  the  cervical  portion  of  the 
uterus,  demonstrated  by  Cruveilhier  (see  above) 
with  characteristic  sagacity  and  accuracy,  has  been 
since  (1859)  described  with  great  minuteness  by 
Huguier.  He  distinguishes  four  varieties.  The 
first  affects  the  body  of  the  uterus  only,  and  may 
cause  prolapsus  ;  the  second  invades  the  os  tinea 
only  or  the  sub-vaginal  portion  ;  the  third  invades 
nearly  the  whole  of  the  neck,  but  especially  the 
supra-vaginal  portion.  When  the  first'  and  third 
co-exist,  they  make  the  fourth  variety.  To  this  I 
may  add  that  hypertrophy  of  the  body  is  very  apt 
to  cause  retroversion,  or  retroflexion,  or  autever- 
sion. 

The  mode  in  which  hypertrophic  elongation  of 
the  cervix  uteri  occurs  is,  I  believe,  as  follows  :— 
The  first   factor   is  endo-cervioitis,  most  com- 
monly caused  by  labour.    This  leads  to  active 
hypersemia  and  interstitial  fibrin  effusions.  Then 
a  process  of   gradual  continuous  eversion  and 
growth  of  the  cervix  takes  place  thus  -.—The  ex- 
ternal tissues  of  the  cervical  portion  are  fixed  to 
the  bladder  and  the  fundus  vaginae,  and  being 
comparatively  free  from  liability  to  congestion  and 
inflammation,  maintain  their  original  condition  as 
to  leno-th  and  relative  position.    The  mucous  mem- 
brane" on  the  other  hand,  which  lines  the  cavity 
of  the  cervix,  is  extremely  vascular,  is  the  primary 
seat  of  injury  during  labour,  and  of  congestion  and 
inflammation;  it  becomes  swollen  with  gorged  ves- 
sels, and  serum  and  fibrin  poured  out  into  its  sub- 
mucous layers;   hence  there  is  increased  _  villous 
arowth,  which  can  only  find  room  by  bulging  out 
Uirough  the  os  tincee.     This  process  continually 
soincr  on,  the  external  part  of  the  cervix  remaining 
short,  the  internal  thickening,  bulging  out,  and 
evertinR,  more  and  more  fibrinous  matter  is  depo- 
sited  in  the  submucous  tissues,  which,  becoming 
consolidated  by  absorption  of  its  fluid  part,  elon- 
gation and  hypertrophic  thickemng  of  the  cer  x 
result.    A  fact  which  marks  the  extreme  activity 
of  the  growth  of  mucous  elements  is  the  very  re- 
quent  association  of  villous  polypi  at  the  os  en 
with  this  disease.     There  appears  to  be  a  natural 
limit  to  this  process  of  elongation.    1  J^''^^  oo 
served  that  the  total  length  of  the  o'S'^"' '"^^'^''^''''f, 

£;:s;:„;'tr::^;=^^^^^^ 
''°^i;;SSi;Ke;::d;^Xuteru.i..^ 

by  increased  weight  to  prolapsus,  is  -^J^r 
ufonly  the  result  of  '^-f-'  "   o  si"" 

labour.     It  may  arise  from  ?  the 

after  labour;  also  by  repeated  J"  .j,,,! 
uterus  not  getting  rest  enough  to  rocovcr.its 
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condition  ;  by  metritis  nfter  labour,  disturbing 
the  normal  process  of  nutrition  and  absorption, 
and  by  the  omission  to  suckle.  This  last  is 
1  believe,  a  frequent  cause.  Lactation  acts  as 
a  stimulus  to  uterine  contraction,  and  the  esta- 
blishment of  activity  of  function  in  the  breast  is 
essential  to  the  proper  rest  of  the  ovaries  and 
uterus.  Another  cause  is  retroflexion.  In  this 
state  perfect  involution  cannot  take  place.  This 
condition  is  best  treated  by  maintaining  the  uterus 
in  its  normal  position;  by  local  application  of  iodine, 
sulphate  of  zinc,  or  nitrate  of  silver;  by  galvanic 
pessaries  ;  by  internal  administration  of  ergot 
(Kiwisch),  iodine,  and  cinchona. 

Three  conditions  may  exist  in  apparent  proci- 
dentia uteri  :  1.  Hypertrophic  elongation  of  the 
cervical  portion  of  the  uterus.  This,  of  course,  is 
attended  by  eversion  of  the  vagina,  the  fuudal 
portion  of  which  is  drawn  down  by  the  advancing 
03  uteri.  This  is  diai^nosed  by  the  introduction 
of  the  uterine  sound.  This  will  generally  penetrate 
live  inches  before  its  point  is  arrested  at  the  fundus 
uteri;  and  continuing  to  carry  the  sound  gently 
on,  a  partial  re-inversion  or  reduction  is  observed. 
2.  The  case  may  be  one  of  inversion  of  the  vagina, 
the  pouch  formed  by  which,  projecting  somewhat 
in  the  form  of  a  sausage,  contains  the  uterus  at  the 
bottom,  perhaps,  of  normal  size,  or,  as  in  aged  wo- 
men, atrophied.  3.  There  is  equally  inversion  of 
the  vagina,  the  pouch  outside  the  vulva  containing 
the  uterus  retroHexed  or  doubled  up.  In  the  two 
latter  cases  the  diagnosis  can  be  established  by  the 
fingers,  which,  compressing  the  tumor,  can  deter- 
mine the  exact  size,  position,  and  form  of  the 
uterus  ;  and  further  by  the  introduction  of  the 
sound. 

S.  Cooper  has  cited  cases  of  complete  procidentia 
of  the  travid  uterus.    I  have  seen  a  case  of  the 
kind  ni  the  practice  of  the  Royal  Maternity  Cha- 
nty.   In  this  condition  it  is  obvious  that,  to  expel 
the  child,  the  uterus  can  derive  no  help  from  the 
diaphragm  or  abdominal  muscles.     If  the  whole 
mass  can  be  easily  returned  within  the  pelvis,  this 
will  be  the  better  course  ;  if  not,  it  will  be  wise 
to  dilate  the  cervix  uteri  artificially  by  means  of 
my  water-dilators,  and  to  deliver  by  forceps  or 
turning,  taking  care  that  the  uterus  be  well  sup- 
ported by  the  hands  of  an  assistant  during  the 
delivery.      When  this    is  eiTected,  the  uterus 
must  be  returned,  and  a  firm  perineal  bandage 
be  applied  to  prevent  it  from  falling  through 
again.     Occasionally,  procidentia  of  the  gravid 
uterus  is  simulated  by  pregnancy  with  hyper- 
trophic elongation  of  the  cervix.    When  labour 
conies  on,  the  child  passes  along  the  lengthened 
canal  of  the  cervix,  and  is  arrested  at  the  os  exter- 
num uteri,  which  is  outside  the  vulva.    The  os 
externum,  being  thus  enormously  distended,  has 
been  taken  for  the  uterus  itself,  the  body  of  which 
is  really  in  its  normal  position. 

In  aged  women,  when  the  functions  of  ovulation 
and  pregnancy  are  at  an  end,  the  uterus  undergoes 
atruj>ky,  losing  bulk,  increasing  in  hardness.  At 
the  same  time,  the  cellular  tissue  of  the  pelvis 
loses  much  of  its  fat,  the  vessels,  having  less  call 
upon  them  for  supplies,  bring  less  blood.  The 
vagina  too  partakes  in  the  atrophic  process.  The 
general  result  is,  a  small  uterus  imbedded  in 
shrunken  tissues.  The  padding  is  gone  ;  the 
uterus  falls.  Especially  isthis  the  case  if  the  woman 
leads  a  laborious  life.    Under  great  exertion  in 
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the  standing  or  kneeling  postures,  the  ill-supported 
utcnis  easily  falls  through  the  pelvis.  Hence  the 
prolapsus  and  procidentia  of  senility  being  mainly 
the  consequence  of  atrophy,  nothing  short  of  me- 
chanical support  by  suitable  pessaries  is  likely  to 
be  of  much  service. 

The  uterus  occasionally  undergoes  a  kind  of 
rapid  atrophy  after  child-birth.  (Simpson,  Chiari.) 
Of  this  I  have  seen  several  marked  examples. 
Premature  climacteric  sets  in.  In  some  cases, 
atrophy  is  only  apparent  ;  the  real  condition  being 
defective  development.  This  is  often  associated 
with,  perhaps  consequent  upon,  atrophy  of  the 
ovaries. 

The  changes  induced  in  the  organs  concerned  iu 
prolapsus  are  well  described  by  Scanzoni  : — The 
vagina,  uterus  and  broad  ligaments,  bladder  and 
rectum,  being  removed  from  the  pelvis,  we  are 
struck  with  the  size  of  the  uterus,  and  with  the 
expansion,  relaxation,  and  want  of  elasticity  of  the 
vagina.  The  vagina  has  lost  its  rugae ;  its  surface  is 
usually  smooth,  often  livid,  and  if  the  prolapsus 
has  lasted  long  in  an  extreme  degree,  it  is  very 
dry,  covered  with  a  thick  layer  of  pavement 
epithelium,  which  gives  to  the  mucous  membrane 
the  aspect  of  epidermis..  The  vaginal  portion, 
commonly  hypertrophied,  often  indurated,  but 
sometimes  very  swollen  and  softened,  is  of  bluish- 
red  or  slate  grey  colour;  around  the  orifice  it  is 
deprived  of  epithelium,  and  covered  with  erosions 
and  ulcerations.  Often,  after  a  long  persistence 
of  the  disease,  a  true  inversion  of  the  cervix  is 
produced  ;  the  orifice  begins  by  being  sensibly 
dilated  ;  its  borders  form  a  circle  an  inch  or  more 
in  diiimeter,  through  which  the  cervix  is  inverted, 
so  that  the  mucous  membrane  peculiar  to  the  neck, 
covered  by  its  vitreous  secretion,  is  seen.  A  section 
of  the  uterus  displays  considerable  hypertrophy 
with  engorgement.  The  cavity  is  alwaj's  much 
dilated,  especially  lengthwise  ;  and  the  mucous 
membrane  shows  chronic  catarrh. 

The  treatment  will  of  course  be  governed  by  the 
particular  characters  of  the   case   in  question. 
Wherever  hypertrophy,  engorgement,  inflamma- 
tion co-exist,  these  conditions  must  be  dealt  with. 
In  many  cases  the  prolapsus  disappears  when  the 
cervix  uteri  is  restored  to  health.    When  this  is 
insufficient,  mechanical  support  will  often  be  useful. 
It  is  even  important  to  bear  in  mind  that  keepinif 
the  uterus  at  its  proper  level  is  a  very  effectual 
factor  in  curing  inflammation  and  hypertrophy  of 
the  cervix.    This  is  due,  I  believe,  to  the  relief 
which  the  vessels  supplying  the  organ  obtain  when 
maintained  in  their  natural  relations.    When  the 
cervix  is  sunk  low  in  the  pelvis,  the  vessels  are 
dragged  down,  become  elongated,  varicose;  they 
form  large  loops,  with  a  depending  curve  liable  to 
angulation  by  compression  ;  the  circulation  through 
them  is  necessarily  sluggish,  and  seeks  relief  by 
serous  effusions  into  the  tissues,  thus  increasing 
hypertrophy  and  impeding  curative  processes.  A 
considerable  degree   of  (edema   is   a  frequent 
complication  of  the  advanced  degrees  of  prolapsus 
with  inversion  of  the  vagina.    To  such  an  extent 
is  this  the  case,  that  occasionally  the  bulk  of  the 
protruding  mass  becomes  so  great  that  there  ia 
great  difficulty  in  returning  it  into  the  pelvis.  To 
facilitate  this  step  it  is  necessnry  first  to  get  rid  of 
the  oedema.    This  is  done  by  applying  straps  of 
plaster  around  the  mass  so  as  to  compress  and 
support  the  tissues.    After  two  or  three  days,  th 
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patient  keeping  her  bed,  the  mass  will  commonly 
be  so  far  reduced  as  to  enable  it  to  return.  If 
swelling  be  attended  by  inflammiitinn  of  the  sur- 
face of  the  mass,  it  will  bo  proper  first  to  subdue 
this  by  cooling  astringent  lotions  ;  lead  or  tannin 
answers  well.     A  properly  applied  pessary  acts 
partly  by  re-inverting  the  vagina  and  cervix,  by 
restoring  the  vessels  to  their  natural  relations,  and 
thus  by  opposing  two  of  the  most  promnient 
factors  in  the  formation   of  prolapsus.  Before 
applying  pessaries,  it  is  of  primary  nnportance  to 
ascertain  the  absence  of  adhesions  bniding  down 
the  uterus.    This  is  done  by  careful  manipulation 
and  by  the  use  of  the  sound.    On  carrying  the 
uterus  gently  upwards,  obstruction,  if  existing, 
•will  be  felt.    Further  information  as  to  treatment 
by  pessaries  may  be  gathered  on  referring  to  the 
article  "  Pessary."    Prolapsus  may  be  likened  to 
Hernia,  and  the  pessary  is  a  kind  of  truss. 

Chiai-i,  Braun,  and  Spaeth  {Kliuik  der  Gehurts- 
Imnde,  1855)  rightlv  insist  upon  the  importance 
uf  keeping  the  bladder  empty.  This  tends  to 
prevent  the  formation  of  the  diverticulum  or  sac- 
culation of  the  bladder.  This  sacculation  was  de- 
scribed by  Golding  Bird,  who  pointed  out  how  it 
led  to  formation  of  phosphates  and  ammoniacal 
urine.  Mr.  G.  Roper  related  to  me  a  case  of 
prolapsus  uteri  et  vesica,  in  which  the  bladder 
contained  several  calculi  which  could  be  rattled 
about  by  the  hand. 

A  similar  case  of  complete  procidentia  with 
aversion  of  the  vagina,  and  calculi  in  the  pouch  of 
the  bladder,  was  under  my  care  at  the  London 
Hospital. 

The  idea  of  supporting  the  uterus  by  contracting 
the  vagina  has  been  followed  out  in  late  years  in 
various" ways.    The  method  of  paring  the  surfaces 
of  the  labia  and  uniting  them  by  sutures,  referred 
to  above  by  S.  Cooper  as  havinj  been  practised  by 
Dr.  Ireland,  has  been  extensively  followed  out  by 
Mr.  B;iker  Brown  and  others.    I  have  fairly  tried 
it  myself.    It  cannot  be  called  a  radical  cure,  nor 
is  the  relief  often  permanent,  unless  the  vulva  is 
almost  completely  occluded.     It  has  been  seen 
that  the  small  vulva  and  perfect  hymen  of  the 
virgin  do  not  prevent  prolapsus,  and  the  narrowing 
of  the  vulva  simply  forms  a  shelf  to  receive  the 
falling  uterus,  which  may  gradually  dilate  the 
vulva  and  make  its  way  out  again.    An  operation 
that  seems  based  on  a  more  rational  view  of  the 
pathology  of  prolapsus  is  that  proposed  by  Dr. 
Marion  Sims,  and  extolled  by  himself  and  Dr. 
Emmet  of  New  York  as  most  eifectual.    It  con- 
sists in  removing  a  portion  of  mucous  membrane 
from  the  anterior  wall  of  the  vagina  in  the  form  pf 
a  V,  the  open  part  of  the  V  embracing  the  cervix 
uteri,  and  uniting  the  sides  by  sutures.    The  re- 
sult of  this  proceeding  is  to  strengthen  the  vagina 
itself,  which  is  one  of  the  main  supports  of  the 
uterus,  and  especially  in  that  part,  the  anterior 
wall,  which  is  always  observed  to  come  down  first. 
{Sima''  Clinical  Notes  on  [flerine  Suiycri/,  ]ii(i<).) 
The  plan  advocated  by  Ilnguier  of  amputating  the 
hypertrophic  elongati  d  cervix  is  useful  in  certain 
cases.    The  amputation  may  bo  effected  by  the 
knife,  the  ecraseur,  or  the  galvanic  cautery.  The 
laltci-  modes  are  not  free  from  objection.  The  chain 
or  wire  encircling  the  uterine  neck  is  liable  during 
tighteniuj^  to  drag  in  a  fold  of  vagina  and  to  open 
the  peritonoiim  in  Doui^las'  sac.  No  such  accident 
need  attend  the  use  of  the  knife.    Dr.  Gustav 


Simon  (il^oHciis.  fur.Gdmrtslc,  1859)  transfixes  the 
cervix  with  a  strong  needle,  and  applies  the  chain 
e'craseur  below  this  needle.    The  dragging  in  of 
peritoneal  pouch  or  bladder  is  thus  prevented.  The 
best  mode  ia,  perhaps,  to  dissect  up  the  vagina  from 
off  the  cervix  a  little  way,  then  to  split  the  cervix 
by  dividing  it  at  the  os  on  either  side;  then  to  cut 
off  the  anterior  and  posterior  lips  successively  with 
the  knife  or  scissors.    If  the  mucous  membrane  be 
then  drawn  over  the  stump,  and  closed  by  sutures, 
as  recommended  by  Sims,  the  wound  will  com- 
monly close  by  first  intention.    1  am  disposed  to 
think  that  the  principle  of  this  operation  does  not 
differ  very  materially  from  Dr.  Sims'  operation 
above  described,  of  contracting  the  anterior  vaginal 
wall.    It  seems  difficult  to  amputate  the  vaginal 
portions  of  the  cervix  without  removing  a  portion  of 
the  vaginal  mucous  membrane  in  front;  and,  \yhen 
healing,  a  process  of  cicatricial  contraction  anteriorly 
necessarily  results.    I  have  seen  this  follow  in 
cases  of  cervical  amputation.   The  judicious  course 
to  adopt  would  seem  to  he  this:— When  there  is 
prolapsus  without  marked  elongation  of  the  cervix, 
remove  a  portion  of  the  mucous  membrane  of  the 
anterior  vaginal  wall  on  Sims'  plan;  if  there  is 
considerable  elongation,  amputate  a  portion  of  the 
redundant  neck  ;  at  the  same  time,  remove  a  tri- 
angular piece  of  the  mucous  membrane  just  in 
front  of  the  cervix,  the  base  of  the  triangle  merging 
in  the  stump  of  the  cervix;  and  bring  the  sides  of 
the  triauRle  together  by  sutures.    Care  must  be 
taken  to  secure  the  opening  of  the  cervical  canal 
during  healing.     It  is  very  apt  to  close  during 
cicatrisation;  and  the  troubles  of  retained  menstrual 
secretion  would  follow.    It  must,  however,  be  ob- 
served that,  where  protrusion  of  the  uterus  and 
vagina  through  the  vulva  has  existed  for  some 
time,  the   vulva  and   perineum,  from  constant 
stretching,  have  lost  natural  resiliency.    The  mu- 
cous membrane  of  the  posterior  wall  of  the  vagina 
will  be  in  a  similar  state.    Hence  it  may  be  use- 
ful    remove  a  strip  of  membrane  posteriorly  as  in 
the  operation  for  perineoraphy,  so  as  to  strengthen 
the  floor  of  the  pelvis.  „ 

The  diagnosis  is  discussed  imder  "  Polj-pus 
and  "  Inversion."    The  distinctive  feature  of  pro- 
lapsus is  the  OS  uteri  at  the  lowest  part,  whicli 
admits  the  sound.] 

RoheH  Barnes. 
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Concours,  I860.  {Contains  experiments  on  the  dead 
body  to  illustrate  the  conditions  of  snoport  and  de- 
i-ceiit  of  tlie  uterus.)  Mai/er,  Carl,  Ueber  Extirpa- 
iion  o.  Amputation  hypertroph.  Vaginalportion 
bei  prolapsus  uteri,  IWonatssclir.  fiir  Geburtskunde, 
1S58.  Hodge,  U.  L.,  On  Diseases  peculiar  to  Women, 
including  displacements  of  the  Uterus,  Philadelphia, 
18150.  Scamoni,  Diseases  of  Women,  French  Edition, 
185S.  Bennct,  J.  H.,  Inflammation  of  the  Uterus,  2nd 
ed.  1849.  Aran,  Maladies  de  I'Ut^rus,  1858  I860. 
liecqucrel.  Maladies  de  I'Ut^rus,  1859.  Marion  Sims, 
1860.  £;«»ie^.  New  York,  1869.  Baker  Urown,Sm- 
gical  Diseases  of  Women,  1866.  Des  df^viations 
uierines.  Maladies  des  Femmes,  Bernutz  et  Goupil, 
1802.] 

UTERUS,  RETROVERSION  AND  RE- 
TROFLEXION OF,  is  said  to  happen,  when  its 
fundus  falls  downwards  and  backwards,  between  the 
rectum  and  the  posterior  part  of  the  vagina,  while 
its  cervix  inclines  upwards  towards  the  syniphj'sis 
pubis.  The  ancients  are  suspected  to  have  liad 
some  imperfect  notions  of  this  case,  and,  in  proof 
of  this  opinion,  certain  passages  are  referred  to  in 
CEtius  (Tetrab.  iv.  Serm.  4.  C.  77),  Mercurialis, 
Mercatus,  mid  others  (See  Diet,  des  Sciences 
Med.  t.  xxiii.  p.  273).  Be  this  as  it  may,  it  is 
generally  confessed,  that  the  subject  had  fallen 
into  oblivion,  when  Dr.  William  Hunter  called 
the  attention  of  his  pupils  to  the  subject,  in  1754, 
and  afterwards  drew  up  an  interesting  paper  con- 
cerning it  {Med.  Obs.  and  Inquiries,  vol.  iv.  8vo. 
Lond.  1771).  Subsequently,  the  knowledge  of 
the  subject  was  extended  by  the  observations  of 
Wlzezeck  {De  Uloro  Retrqflexo,  Prag.  1777),  the 
remarks  of  Richter  {Cliir.  DiU.  b.  v.  p.  o21,  and 
b.  ix.  p.  182),  those  of  Wall  (Diss,  de  Vleri 
Retroversione,  Hal.  1782),  and  by  the  memoir  of 
Desgranges,  to  which  the  prize  of  the  Royal 
Academy  of  Surgery  at  Paris  was  adjudged  in  the 
year  1785.  According  to  Sabatier,  retroversion 
of  the  womb  was  mentioned  by  Gregoire  in  his 
private  lectures  on  midwifery,  at  Paris. 

Walter  Wall,  an  English  surgeon,  who  had 
attended  Gr(Sguire,  suspected  that  he  had  met 
with  a  retro versio  uteri  in  a  woman  some  months 
advanced  in  pregnancy,  and  he  called  in  Dr. 
Hunter,  in  order  that  he  might  have  the  benefit  of 
his  advice.  However,  she  was  attacked  with  an 
obstinate  constipation,  and  retention  of  urine,  and 
died  in  about  a  week.  A  large  tumor  was  found 
occupying  the  whole  of  the  pelvis,  and  pushing 
the  vagina  against  the  os  pubis.  It  had  been 
found  impracticable  to  push  the  swelling  back  into 
the  abdomen,  although  the  patient  had  been  put 
on  her  knees  and  elbows,  while  one  hand  had  been 
introduced  into  the  vagina,  and  two  fingers  of  the 
other  hand  into  the  rectum.  Great  curiosity  ex- 
isted about  what  information  would  be  afforded 
by  dissection.  On  opening  the  body,  the  bladder, 
which  was  exceedingly  full  of  urine,  filled  almost 
the  whole  anterior  part  of  the  abdomen,  in  the 
same  manner  as  the  uterus  does  in  the  last  month 
of  pregnancy.  When  it  had  been  emptied,  that 
part  of  it  in  which  the  ureters  terminate,  and 
which  is  connected  with  the  vagina  and  cervix 
uteri,  was  found  raised  up,  as  high  as  the  upper 
aperture  of  the  pelvis,  by  a  large  tumor,  which 
filled  the  whole  cavity  of  the  pelvis,  and  was  found 
to  be  the  uterus.  A  catlieter,  when  passed  into 
the  vagina,  could  bo  made  to  lift  up  the  latter 
viscns  and  the  upper  part  of  the  tumor.  This 
portion  of  the  swelling,  on  wliicli  the  bladder  lay, 
.consisted  of  the  cervix  uteri,  while  the  fujulus  of 
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this  organ  was  situated  downwards  towards  the  os 
coccygis  and  anus.  The  iiterns  was  so  large, 
that  it  could  not  be  taken  out  of  the  pelvis,  until 
the  symphysis  pubis  liad  been  divided,  and  the 
two  ossa  innominata  pulled  asunder.  The  same 
thing  was  exemplified  in  another  instance  (See 
Per/eel's  Cases,  vol.  i.  p.  349).  It  was  found 
impossible  to  assign  any  cause  for  the  displace- 
ment of  the  uterus,  as  the  patient  had  been  making 
no  exertion,  and  had  met  with  no  fall,  though  she 
is  said  to  have  been  frightened  at  something  just 
before  the  complaint  commenced  (See  Med. 
Surg,  and  Obs.  vol.  i.). 

Dr.  Hunter,  struck  with  the  singular  nature  of 
the  case,  thought  it  deserving  of  the  attention  of 
medical  men,  and  lie  made  it  the  subject  of  a 
lecture,  which  he  delivered  in  1754.  He  was 
afterwards  consulted  by  several  persons,  who 
were  afflicted  with  retroversio  uteri  ;  but  not  in  so 
acute  a  way  as  in  the  above  instance.  All  the 
patients  were  in  the  third  month  of  pregnancy, 
and  first  suffered  a  difficulty  of  making  water, 
succeeded  by  retention  of  urine,  and  afterwards  by 
tenesmus  and  constipation.  Dr.  Hunter  always 
emptied  the  bladder  and  rectum  by  means  of  a 
catheter  and  clysters,  which  measures  sometimes 
effected  a  cure,  the  uterus  spontaneously  resuming 
its  natural  position.  In  every  instance,  the  acci- 
dent disappeared  when  pregnancy  was  more  ad- 
vanced, and  the  uterus  had  acquired  larger  dimen- 
sions. In  some  cases,  in  which  Dr.  Hunter  was 
consulted  too  late,  the  trials  to  empty  the  bladder 
and  replace  the  uterus  proved  fruitless,  and  the 
women  died.  Dr.  Hunter  was  so  firmly  con- 
vinced of  the  impossibility  of  saving  patients,  cir- 
cumstanced in  the  above  manner,  unless  extraor- 
dinary means  were  resorted  to,  that  he  thought 
that  an  endeavour  should  be  made  to  diminish  the 
size  of  the  uterus,  by  introducing  a  trocar  into  the 
body  of  this  viscus,  through  the  posterior  parietes 
of  the  vagina,  so  as  to  let  out  the  water  of  the 
amnios,  the  relative  quantity  of  which  is  known  to 
be  greater  in  the  early  than  in  the  advanced 
stage  of  pregnancy  (See  Jourel,  in  Bulletin  de 
la  Faculiede  Med.  p.  173.  an.  1832). 

Such  a  puncture  miglit  certainly  be  the  means 
of  bringing  the  uterus  back  into  its  natural  position ; 
but  not  without  considerable  danger  of  abortion 
being  produced.  No  risk  of  this  kind  would  be 
encountered  by  puncturing  the  bladder  above  the 
pubes.  In  this  manner,  a  free  passage  would  be 
alForded  for  the  escape  of  the  urine,  and  the  re- 
duction of  the  uterus  might  then  be  effected.  Tiie 
suggestion  of  puncturing  the  uterus,  I  believe, 
has  only  been  put  in  practice  in  one  example  in 
this  country;  and,  I  believe  with  Mr.  Weir,  that 
it  is  not  likely  to  be  often  adopted,  because  a  safer 
mode  of  discharging  the  fluid  must  generally  be 
that  of  opening  the  membranes  through  the  os 
tincaj,  if  such  evacuation  were  deemed  prudent 
{Glasgow  Med.  Journ.  vol.  i.  p.  268).  At  all 
events,  we  must  let  the  expedient  of  puncturing 
the  uterus  only  be  deemed  applicable,  as  Mr. 
Baynham  observes,  "  to  cases  in  which  the  re- 
placement shall  be  found  impracticable,  after  the 
bladder  has  been  emptied  "  {Edinb.  Med,  Journ. 
No.  103.  p.  261). 

Mr.  Inglcby,  in  his  valuable  paper  on  Malpo- 
sition of  the  uterus,  lays  it  down  as  a  maxim,  that 
if,  iu  roti'ovcrsiiin,  the  continued  pressure  should 
occasion  inllammalion  of  the  bladder,  or  render 
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the  introduction  of  the  catheter  impracticable;  or 


sliould^n  formidable  obstruction  arise  to  the  pas- 
sage of  the  fffices,  the  evacuation  of  the  liquor 
auinii  through  the  os  uteri  ;  or,  if  this  is  not  ad- 
visable, the  puncture  of  the  inferior  part  of  the 
body  of  the  uterus  through  the  vagina  (not  the 
rectum),  and  the  immediate  restoration  of  the 
uterus,  will  be  essential  to  the  preservation  of  life. 

This  operation  has  once  been  adopted  in  Eng- 
land, in  the  dispensary  practice  of  my  colleague, 
Mr.  Baj-nhani.  and  I  had  the  gratification  of  being 
associated  with  him  in  consultation  upon  it.  The 
situation  of  his  patient,  who  was  six  months  ad 
vanced  in  pregnancy,  was  in  every  respect  des 
perate  ;  and  since  it  was  impossible  to  pass  any 
instrument  through  the  os  uteri,  as  a  last  resource, 
the  uterus  was  punctured  per  reclmi,  the  liquor 
amnii  drawn  olf,  and  rectification  then  speedily 
effected.  Recovery  most  fortunately  took  place  ; 
and  a  more  creditable  and  instructive  case  is  not 
on  record  (See  jEdi?i.  Med.  Journ.  for  April, 
1830).  Boyer  cites  an  instance  very  similar,  both 
ill  its  nature  and  result  {Mai.  Chir.  t.  x.  p.  531), 
(See  higleby,  in  Edin.  Med.  Journ.  for  January, 
1835,  No.  1-22). 

Mr.  Lynn,  a  siu'geon  in  Suffolk,  knew  an  in- 
stance of  the  bladder  bursting,  and  the  urine  be- 
coming fatally  extravasated  in  the  abdomen,  in  a 
case  of  retroversion  of  the  uterus,  in  consequence 
of  the  patient's  refusal  to  submit  to  .paracentesis  of 
the  bladder. 

Retroversio  uteri  does  not  often  happen,  except 
in  the  third  or  fourth  month  of  pregnancj'.  If  the 
uterus  be  pushed  back  bj'  a  distended  bladder, 
and  pressed  against  the  sacrum,  while  the  soft 
parts  yield,  it  becomes,  as  it  were,  wedged,  and 
is  incapable  of  changing  its  position.  In  this 
immovable  state,  it  presses  upon  the  surrounding 
parts,  and  these  upon  it,  so  that  a  veiy  serious 
train  of  bad  symptoms  is  the  consequence. 

It  must  not  be  supposed,  however,  that  retro- 
version of  the  womb  occurs  only  in  .pregnant  wo- 
iiicn,  Schweighaiiser  and  Schmidt  had  even  seen 
it  more  frequently  in  unimpregnated  females. 

Although,  in  the  case  related  hy  Mr.  Baynham, 
the  puncture  of  the  uterus  was  performed  from  the 
rectum,  he  states,  that  he  does  not  consider  this  an 
eligible  situation.  "  It  was  selected,  because  the 
uterine  tumor  may  be  said  to  have  pointed  most 
distinctly  to  the  rectum.  Perforation  of  the  uterus, 
through  the  vagina,  is  preferable,  since,  without  an 
equivalent  advantage,  even  this  small  wound  of  the 
intestine  ought  to  be  avoided.  Moreover,  there 
will  be  less  probability  of  injuring  the  placenta, 
which  is  usiuiUy  attached  to  the  fundus  ;  and 
trifling  as  the  chance  is  of  preserving  the  foetus,  it 
is  entitled  to  consideration. 

"  The  uterus,  which  in  the  case  detailed  by 
Mr,  B.,  had  become  displaced  about  the  end  of 
the  fourth  month  of  pregnancy,  continued  in  a  state 
of  retroversion  at  least  six  weeks,  during  which 
time  the  development  of  the  ovum  advanced,  until 
it  occupiid  the  whole  cavity  of  the  pelvis,  the 
child  being  fixed  beneath  the  pubes  and  the  angle 
of  the  sacrum.  This  unnatural  position  of  the 
uterus  does  not  materially,  if  in  any  degree,  im- 
pede the  growth  of  the  child,  so  long  as  the  capacity 
ol  the  pelvis  exceeds  the  bulk  of  the  uterus  ;  and, 
before  these  proportions  are  likely  to  be  reversed, 
n  remedy  must  be  applied,  or  the  patient  will  be 
lost  from  mibchief  done  to  the  bladder.    The  dis- 


tension of  the  bladder  (two  gallons  of  urine  having 
by  the  use  of  the  catheter  been  obtained  in  six 
hours)  may  seem  incredible.    A  still  larger  quan- 
tity was  drawn  off  by  Dr.  Hunter,  who,  after  re- 
tention had  existed  five  days,  procured  at  one  time 
seven  quarts,  and  nearly  half  that  quantity  in  the 
afternoon  of  the  same  daj'.    The  further  use  of 
the  instrument  was  impracticable  ;  and,  after 
death,  the  bladder  was  found  amazingly  distended, 
being  as  large  as  the  womb  in  the  ninth  month  of 
gestation,  and  filling  the  whole  cavity  of  the  ab- 
domen "    (See  M.  Baynham,  Ediub.  Med.  Journ. 
for  April,  1830,  p.  261.    Richler's  Chir.  Bihl.  b. 
v.  p.  1.32;  b.  ix.  p.  310).    As  Mr.  Weir  haa  re- 
marked, pregnancy  is  not  always  necessary  for  the 
production  of  this  affection,  although  he  conceives 
that  the  womb  must  be  in  a  certain  degree  en- 
larged, either  by  pregnancy  or  disease,  before  it 
can  become  retroverted.    "  Desault,"  he  observes, 
"  relates  an  instance  produced  by  a  polypus,  and 
I  have  seen  a  case,  where  there  was  chronic  en- 
largement of  the  uterus,  but  no  impregnation.  Sir 
Ciiarles  Rell  mentions  a  fatal  case  of  obstruction  of 
urine,  as  having  occurred  in  the  practice  of  Mr. 
Cheyne,  whore,  on  examination  of  the  body  after 
death,  the  womb  was  found  enlarged  by  disease, 
which  had  produced  the  same  effect  as  if  enlarged 
from  pregnancy;  for  its  fundus  had  fallen  into  the 
hollow  of  the  sacrum,  and  had  formed  adhesions 
to  the  rectum,  while  the  os  uteri,  pressing  upon 
the  urethra,  caused  the  obstruction.    Mr.  Pear- 
son   {Obs.  on    Cancerous    Complaiuis,    p.  113) 
mentions  a  case  of  retroversion,  where  the  womb 
was  enlarged  from  cancer.    The  patient,  with  tlie 
view  of  curing  the  cancerous  affection,  adhered 
most  rigidly  to  a  diet  composed  of  liquids  only; 
and,  in  tlie  course  of  four  weeks,  the  severe  pains 
were  completely  removed,  the  uterus  reduced  in 
size,  and  restored  to  its  natural  position.  Dr. 
Burns  mentions,  that  retroversion  may  take  place, 
whenever  the  womb  is  enlarged  to  a  certain 
degree  by  disease."    Dr.  Ashwell  refers  to  a  case, 
which  occurred  in  a  woman,  30  years  of  age,  the 
mother  of  several  children,  who  had  been  pushed 
down  by  two  drunken  men,  one  of  whom  fell 
across    her     {Guy's  Hospital  Rports,  vol.  i. 
p.  134). 

"  Retroversion  may  also  occur  a  short  time 
after  delivery,  when  the  uterus  is  of  that  size  which 
predisposes  it  for  being  thrown  out  of  its  true  situ- 
ation." Mr.  Weir  adverts  to  a  case,  reported  to 
him,  in  which  a  retroversion  happened  two  days 
after  delivery.  The  same  occurrence  is  noticed 
by  Callisen,  and  most  of  the  cases  recorded 
by  Dr.  Merriman  are  of  this  description  (See 
Gla^ffow  Med.  Journ.  vol.  i.  p.  262).  It  is  ques- 
tionable whether  the  uterus  in  a  perfectly  healthy 
state  can  ever  become  retroverted.  Dr.  Denniaii 
was  of  opinion,  that  the  case  is  possible;  but  tins 
is  contrary  to  what  is  usually  believed,  and  re- 
quires the  confirmation  of  facts.  One  ol  Mr. 
Weir's  cases  happened  in  a  female  48  years  ot 
age,  iust  after  the  catamenia  had  perinanei.tly 
ceased  ;  and  Dr.  Merriman  has  known  of  similar 
examples.  At  this  crisis,  the  circumstance  ol  tlie 
uterus  being  apt  to  enlarge  and  grow  h;^^'y  '"aj 
explain  the  reason  of  its  displacement  (See  u/a.s- 
ooiv  Med.  Journ.  vol.  i.  p.  265). 

The  first  aim  of  a  practitioner,  consulted  in  n 
case  of  retroversio  uteri,  should  be  to  empty  the 
bladder  and  liirge  intestines,  and  to  relax  the  pans 
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liy  every  possible  means.  Then  he  should  immp- 
I  <li;itoly  proceed  to  reduce  the  uterus,  by  placing  the 
jiatieiit  in  a  suitable  posture,  and  making  metho- 
dical pressure  in  the  rectum  and  vagina.  Should 
he  be  so  fortunate  as  to  succeed,  the  patient  is  to 
lie  confined  in  bed,  her  bowels  are  to  be  kept 
open,  and  she  is  to  be  advised  always  to  obey  the 
rails  of  nature  the  first  moment  she  is  conscious 
of  them.  She  is  also  to  be  enjoined  to  avoid  all 
kinds  of  exertion,  and  wait  till  the  gradual  en- 
l.irgement  of  the  uterus  removes  the  possibility  of 
its  descending  into  the  pelvis  (Sabaiier,  Med. 
Optr.  t.  ii.). 

The  most  important  part  of  the  treatment  con- 
sists in  the  frequent  employment  of  the  catheter. 
'■  When  the  retroversion  is  complete,  and  the  pa- 
tient has  nearly  reached  the  fourth  month,  the 
mere  evacuation  of  the  bladder,  at  distant  inter- 
vals, may  fail  to  answer  our  expectations.  The 
introduction  of  the  catheter  every  fourth  hour  is 
preferable  to  the  plan  of  retaining  the  instrument 
within  the  bladder.  We  guard  against  an  accu- 
mulation of  urine,  and  thus  secure  the  great  object 
ill  view.  The  amount  of  urine  which  will  collect 
in  the  bladder  within  this  period  will  be  insufficient 
to  maintain  the  cervix  uteri  in  its  unnatural  situa- 
tion "  {J.  T.  Ingleby,  in  Edinh.  Med.  Journ.  No. 
122.  p.  139).  ^ 

Some  practitioners  rather  discourage  the  manual 
interference  to  reduce  the  uterus,  believing  that 
drawing  off  the  urine  will  gener.illy  render  such 
interference  unnecessary  (Ovoft,  in  Lond.  Med. 
Jouvn.  vol.  ix.  p.  53.  Detiman's  Midivifery,  4to. 
Lond.  IBOl.  Burns's  Midwifery.  S.  Merriman, 
on  Retroversion  of  the  Womb,  8vo.  Lond.  1810). 

This  difference  of  practice  arose  from  the  diffe- 
rent views  taken  of  the  cause  of  the  displacement. 
Dr.  Hunter  believed  that  the  retroversion  was  the 
cause  of  the  retention  of  urine,  and  of  all  the  other 
symptoms.  On  the  contrary.  Dr.  Denman  argued 
that  the  retention  of  urine  was  the  first  symptom, 
and  that  the  consequent  enlargement  of  the  bladder 
raised  the  neck  and  mouth  of  the  womb,  and 
caused  the  fundus  to  fall  backwards;  in  which 
position,  its  pressure  on  the  urethra  and  rectum 
kept  up  the  retention  of  urine,  tenesmus,  difficulty 
of  emptying  the  bowels,  &c. 

In  one  case  under  Mr.  Weir,  although  the  urine 
was  repeatedly  drawn  off  by  means  of  a  catheter, 
with  some  difficulty,  the  uterus  could  not  be 
reduced  until  an  assistant  pushed  its  fundus  up- 
wards with  his  hands  passed  into  the  rectum, 
while  Mr.  Weir  himself  cautiously  drew  down 
the  mouth  of  the  womb.  Abortion  followed,  but 
the  patient  recovered. 

I  have  adverted  to  the  case  where  Dr.  Hunter 
could  not  succeed  in  the  reduction;  and  where, 
after  death,  the  uterus  was  so  fixed  in  the  hollow 
"f  the  sacrum,  that  it  could  not  be  replaced  until 
the  sym[ihysi8  of  the  pubes  had  been  divided. 
Jjiit,  as  Mr,  Weir  remarks,  the  reduction  may  in 
general  be  easily  accomplished  when  attempted 
early;  and,  although  it  has  been  asserted  that  for- 
cible attempts  will  be  very  apt  to  produce  abortion 
or  even  worse  consequences,  he  is  not  aware  of  any 
case  on  record  where  bad  effects  were  fairly  attri- 
butable to  the  manual  efforts.  Abortion  has  no 
doubt  occurred;  but  this,  he  argues,  was  the  con- 
sequence of  the  disease,  or  deemed  absohitolv 
necessary  to  effect  the  reduction.  He  admits  that 
violent  and  unnecessary  attempts  arc  not  justi- 
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fiable  ;  but  ho  contends  that,  if  the  retroversion  be 
complete,  and  dangerous  symptoms  be  present, 
the  uterus  must  be  replaced  at  every  risk.  Our 
efforts,  he  thinks,  should  be  in  proportion  to  the 
difficulty  to  be  overcome.  He  is  aware  that  cases 
have  occurred  in  wliich  the  uterus  could  not  bo 
moved.  Besides  the  cases  quoted  above  from  Dr. 
Hunter  and  Perfect  {Perft'cl's  Cases  in  Miduifury, 
vol.  i.  p.  3.04),  there  is  a  singular  case  related  by 
Mr.  White,  of  Paisley  {Med.  Communications, 
vol.  XX.),  in  which  many  attempts  to  replace  tho 
womb  were  made  in  vain.  Here,  however,  the 
uterus  was  enlarged  from  disease  as  well  as  one  of 
the  ovaries.  The  patient  recovered  after  much 
danger,  and  the  bursting  of  an  abscess  of  the  ovary 
into  the  rectum.  "The  advocates  for  non-interfe- 
rence have  asserted  (says  Mr.  Weir)  that  the 
catheter  can  in  general  be  easily  introduced;  and 
that  the  distension  of  the  bladder,  which  is  the 
cause  of  the  retroversion,  being  thus  removed,  all 
chance  of  danger  is  obviated;  and  one  author 
mentions  that  no  case  will  ever  occur  where  the 
urine  cannot  be  drawn  off.  Now,  the  cases  already 
referred  to  clearly  show  that,  in  general,  there 
will  be  more  or  less  difficulty  in  introducing  the 
catheter;  and  there  are  some  on  record  where  it 
was  found  impossible."  In  Dr.  Cheston's  (Med. 
Commun.  vol.  2.  p.  96),  Mr.  Lynn's  {Med.  Obs. 
and  Inq.  vol.  iv.),  Dr.  Squire''s  {Med.  Revicu', 
1801),  M. Baudelocque's  {L'Art  des  Accouchemcns, 
sect.  253),  Doeverius's  Case  {Mei-riman,  on  Re- 
troversion, p.  12),  Mr.  Combe's  {Med.  Comment. 
vol.  v.),  and  Perfect  {Cases,  vol.  i.  p.  394),  the 
urine  could  not  be  drawn  off.  In  the  first  the 
bladder  was  punctured  above  the  pubes,  and  in 
four  the  bladder  burst. 

I  will  conclude  this  article  with  the  following 
instructive  observations  made  by  Mr.  Baynham. 
"  There  are  (says  he)  but  few  derangements  of 
the  human  body  yielding  so  large  a  proportion  of 
fatal  cases  as  retroversion  of  the  woxnb;  an  event 
almost  uniformly  produced  by  injury  of  the  urinary 
bladder,  which,  upon  dissection,  exhibits  the  marks 
of  inflammation,  effusion  of  lymph,  ulceration, 
mortification,  and  rupture;  and  yet  by  some  the 
complaint  has  been  ranked  under  the  most  in- 
noxious class  of  female  disorders.    It  has  been 
stated  as  a  guide  to  practice,  that  the  uterus  will 
sustain  no  injury  by  this  displacement;  that  there 
is  no  danger  of  its  being  locked  in  the  pelvis;  that 
it  will  frequently  be  restored  by  its  own  efforts  to 
its  natural  position;  and  that  neither  difficulty  nor 
danger  will  occur  if  the  catheter  be  used  once  or 
twice  daily."  {Dr.  James  Dell,  Med.  Pract.,  Sec. 
vol.  viii.  ;    Denman^s  Introduction  ;  Merrimaii's 
Treatise  on  Retroversion  ;  Burns^s  A/idwi/eri/,S[,c.) 
"  I  have  witnessed  "  (continues  Mr.  Baynham, 
"  the  death  of  two  patients  from  this  cause,  and 
the  dangerous  situation  in  which  others  have  been 
placed.    It  is  very  true  that  an  early  and  frequent 
use  of  the  catheter  all'ords  relief,  and  sometimes 
proves  a  source  of  recovery  ;  but,  though  some 
writers  upon  this  subject  place  much  dependence 
upon  the  curative  efficacy  of  simply  keeping  the 
bladder  empty,  it  ivilL  in  (jeneral  (>b  found  expedient, 
immediately  after  the  employmenl  of  the  catheter,  to 
effect  the  reduction  of  the  tumor  liy  manual  assistance, 
since  it  is  only  when  partial  displacement  has 
happened  that  spontaneous  restoration  is  likely  to 
occur.    The  location  of  the  tumor  fairly  beneath 
tlie  brim  of  the  pelvis,  resting,  as  it  nuist  do,  in 
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complete  retroversion,  within  the  hollow  of  the 
sacfum,  seems  to  obviate  the  possibility  of  natural 
recovery  "  (il/.  Bai/iihum,  Op.  cit.  p.  262). 

In  all  cases,  after  the  bladder  has  been  relieved, 
attention  should  be  immodiately  directed  to  tlie 
state  of  the  rectum;  for  the  degree  of  pressure 
made  upon  it  has  been  known  in  some  cases  to  re- 
sist tlie  passage  even  of  an  injection  (See  Inykby, 
iu  Edinb.Med.  Journ.  No.  122,  p.  139). 

[Tlie  history  of  retroversion  of  the  gravid  womb 
is  well  given  by  Cooper.  But  of  late  years  our 
knowledge  of  this  displacement  in  the  pregnant 
and  non-pregnant  conditions,  and  of  the  diseases 
with  which  it  may  be  confounded,  h.as  become 
much  more  extensive  and  precise.  Schmidt's 
observations,  quoted  by  Cooper,  as  to  the  fre- 
quency of  retroversion  and  retroflexion  in  non- 
pregnant women  have  been  confiimed  ;  and  proofs 
have  accumulated  showing  that  these  positions  of 
the  non-pregnant  .uterus  commonly  account  for 
the  like  displacements  in  the  pregnant.  Schmidt 
contended  ibr  this.  Tyler  Smith  {Manual  of 
Obstetrics,  1856,  ajid  Obstetrical  Transactions, 
1861)  relates  cases  in  proof.  Scanzoni  adopts 
this  view,  and  there  can  now  scarcely  remain  a 
doubt  that  the  opinion  of  Denman  ascribing  retro- 
version to  the  distension  of  the  bladder  is 
erroneous,  an  instance  of  placing  to  varepov 
TVporepov. 

For  this  reason  it  is  desirable  in  the  first  place 
to  describe  the  backward  displacements  of  tlie 
non-gravid  uterus.    Pure  retroversion,  whether  in 
the  gravid  or  non-gravid,  is  perhaps  rare;  there  is 
almost  invariably  some  degree  of  flexion  at  the 
seat  of  the  os  internum  uteri,  the  os  externum 
pointing  downwards.    Retroflexion  is  sometimes 
congenital;  certainly  I  have  frequently  observed 
it  in  virgins  of  all  ages.    During  infancy  nothing 
arises  to  call  attention  to  it;  but  after  menstrua- 
tion is  established,  distress  begins.  Dysmenorrlicea, 
sense  of  forcing  or  bearing  down,  lumbo-sacral 
pains,  interruption  of  the  functions  of  the  lower 
bowel,  as  constipation,  and  hence  retrograde  dis- 
turbance of  the  whole  alimentary  canal,  sooner  or 
later  follow.   '  Haemorrhoids  frequently  attend, 
and  are  apt  to  attract  exclusive  attention.  Later 
on,  the  difiiculty  of  defecation  leads  to  a  degree 
of  paralysis  of  the  muscular  coat  of  the  intestines, 
so  that  it  is  only  by  copious  and  frequent  enemata 
or  powerful  purgatives  that  relief  is  obtained. 
The  retention  of  excrementitious  matter  in  the 
alimentary  canal  leads  to  gradual  slow  empoison- 
ment  of  the  blood  by  absorption,  and  a  condition 
that  may  be  called  chronic  copra;mia  is  established. 
Healthy  nutrition  of  the  nervous  centres  is  at  an 
end.    The  general  health  suflFers  ;  depression  of 
mind,  and  other  nervous  symptoms  set  in  ;  and 
the  patient  becomes  a  confirmed  invalid,  the  true 
cause  not  being  suspected.    Once  existing,  the 
displacement  almost  certainly  undergoes  aggrava- 
tion.   Under  the  menstrual  issues  there  is  perio- 
dical congestion  of  the  organ;  the  flexion  at  the 
neck  impedes  the  natural  subsidence  of  this  con- 
gestion; and  the  intestines  loaded  with  freces  or 
distended  with  air  pressing  upon  the  fundus,  press 
the  enlarged  body  further  back;  and  thus  some 
enlargement  of  the    body  becomes  permanent, 
adding  to  the  local  distress.    If  piles  be  present 
and  lead  to  examinatii)n  of  the  rectum  by  the 
fingLT,  ilm  enlarged  retrollexed  body  of  the  uterus 
may  be  felt  as  a  rounded  firm  mass  bulging  out 


the  recto-vaginal  septum,  and  lying  low  down  in 
the  hollow  of  the  sacrum.    The  real  nature  of 
this  tumor  will  be  determined  by  examining  by 
vagina.    The  finger  detects  the  os  uteri  directed 
downwards,  perhaps  a  little  forwards,  towards  the 
middle  of  the  pelvis;  behind  it,  the  rounded 
tumour  already  felt  by  the  rectum  is  now  felt  by 
vagina;  if  the  abdominal  walls  arc  flaccid  enough, 
or  if  the  examination  is  made  under  chloroform, 
the  other  hand,  applied  above  the  pubes  to  meet 
the  examining  finger,  will  determine  the  absence 
of  the  body  of  the  uterus  from  its  normal  position; 
and  lastly  the  uterus  sound,  properly  curved,  and 
the  point  directed  backwards,  after  fairly  entering 
the  cervical  canal,  by  penetrating  to  the  fundus 
uteri,  and  restoring  it  to  its  place  by  bringing  the 
point  forwards,  proves  to  demonstration  tiiat  the 
case  is  retroflexion  of  the  uterus.  This  restoration 
of  the  uterus  must  be  conducted  carefully,  tenta- 
tively, because  adhesion  from  previous  peritonitis 
may  exist,  fixing  the   uterus.    E.  Rigby  and 
others  have  pointed  out  that  part  of  the  pain 
attending  retroflexion  is  due  to  the  ovaries  being 
compressed  behind  and  below  the  fundus.  In 
the  majority  of  cases,  however,  the  ovaries  sup- 
ported on  either  side  in  the  broad  ligaments  are 
kept  clear  from  this  compression;  and  the  ovarian 
pain  is  due  to  the  permanent  congestion  they 
suffer  from  the  obstruction  to  the  fulfilment  of 
their  function  depending  upon  the  abnormal  con- 
dition of  the  uterus. 

This  form  of  retroflexion,  which  may  be  called 
primitive,  in  contrast   with   the   secondary  or 
acquired  form,  although  frequently  entailing  ste- 
rility, does  not  do  so  in  all  cases.    Now  it  is  very 
easy  to  understand,  that  when  a  retroflexed  uterus 
becomes  gravid,  the  body  of  the  organ,  which  is 
the  exclusive  habitat  of  the  ovum,  will  continue 
to  grow  in  the  situation  in  which  impregnation 
found  it.    The  fundus  is  in  the  pelvis;  it  lies 
back  in  the  hollow  of  the  sacrum;  as  it  enlarges, 
it  will,  about  the  end  of  the  third  month,  or  a 
little  later,  fill  the  hollow  of  the  sacrum  and 
become  engaged  under  the  promontory.    If  the 
promontory  overhang  the  brim  more  than  usual, 
the  fundus  may  be  detained  under  it;  and  con- 
tinuing to  grow,  the  organ  gradually  rotates  more 
upon  its  transverse  axis,  so  that  the  cervix  and  os 
rise  and  approach  the  symphysis  pubis,  the  broad 
ligaments  being  the  hypomochlion  upon  which  the 
rolling  backwards  takes  place.    In  such  ease^ 
and  in  all  cases  in  which  retroflexion  existed 
before  pregnancy,  the  os  points  doivnwards,  although 
it  changes  its  position  by  being  lifted  up  beluna 
the  symphysis  as  the  pregnancy  advances,  \\baii 
this  stage  is  reached,  the  cervix  rising,  drags  the 
base  of  the  bladder  upwards,  and  compresses  tUe 
neck  of  the  bladder  against  the  pubic  bones;  ami 
retention  of  urine  arises.    Dr.  G.  S.  Bedford 
relates  a  case  in  which  a  degree  of  paraplcgui  was 
iiroduced  by  pressure  upon  the  sacnd  plexus  ;  ana 
oedema  of  the  lower  extremities  is  not  u"'^""- 
Tlie  pressure  upon  the  womb  sometimes  disteaos 
and  forces  open  the  anus.  , 
Retroflexion  or  retroversion  of  the  gravid  womD 
may  occur  in  several  ways.    There      .^^  J^"^ 
condition  just  relerred  to  of  primitive  re' »  ^^'^"^ 
persisting  during  pregnancy.    Secondly,  "  -^j. 
.1   contiimation    of  retroflexion  <'^'\'"'S 
pregnancy,  or  the  result  of  a  previous  laboiu 
Thhdiy,  the  retroflexion  may  have  been  caus.d 
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j  1-y  a  tumor  in  the  posterior  wall,  or  by  adhesions 
]  ilragniiig  the  fundus  backwards.  Fourtlily,  as  I 
have  several  times  observed,  retroversion  of  the 
gravid  womb  succeeds  to  prolapsus  of  the  non- 
J;ravid  womb.  In  the  last  case,  the  heavy  fundus 
is  gradually  forced  back  by  the  intestines.  In  all 
tliese  four  cases,  the  gestation  during  the  early 
months  may  be  called  pelvic  ijestation.  The  uterus 
grows  within  the  cavity  of  the  true  pelvis,  and 
liecomes  locked  tlicro  when  it  ought  to  find  room 
hy  emerging  into  the  abdominal  cavity.  It  nuist 
not  however  be  concluded  that  retroversion  of  tlie 
gravid  womb  is  always  of  gradual  formation.  It 
may  arise — fifthly— suddenly.  If,  for  example,  a 
woman  between  the  third  and  fourth  months  ofges- 
tation,  subject  herself  to  great  and  sudden  exertion, 
as  by  lifting  heavy  weights,  whilst  the  bladder 
is  perhaps  somewhat  distended,  and  thus  directing 
the  fundus  uteri  backwards,  the  superincumbent 
pressure  of  the  intestines  will  bear  upon  the 
anterior  surface  of  the  fundus,  and  the  uterus, 
acting  like  a  lever  under  the  force  applied  to  one 
extremity,  will  roll  back,  and  may  get  locked 
under  the  promontory.  Being  there,  tenesmus, 
uncontrollable  efforts  at  defecation  are  produced, 
and  the  pressure  of  the  intestines  then  acts  still 
niore  directly  upon  the  anterior  wall  of  the 
uterus,  tending  to  maintain  and  increase  the  retro- 
version. In  this  fifth  case,  there  may  have  been 
originally  no  flexion;  and  the  accidental  displace- 
ment will  be  the  typical  relroversion  of  Hunter 
and  Denman,  the  only  form  at  one  time  recog- 
nised. The  OS  uteri  does  not  point  downwards, 
or  at  least  only  slightly  so;  it  is  carried  up  high 
behind  the  symphysis,  pointing  forwards,  and 
very  difficult  to  reach. 

Tliere  is  still  a  distinction  to  be  made- — one  of 
extreme  importance.    Retroversion  or  retroflexion 
inay  be  complete  or  incomplete.    This  distinction  is 
hardly  yet  understood.    It  has  often  been  ob- 
served that  retroversion  of  the  gravid  womb  tends 
to  spontaneous  cure.    This  is  generally  supposed 
to  arise  from  the  uterus  liberating  itself  suddenly 
(ir  gradually,  as  it  enlarges,  from  the  pelvic  cavity. 
I    Now,  this  is  true  only  in  a  certain  proportion  of 
lases,  possibly  not  even  in  the  majority.  What 
ri'iiUy  takes  place  in  many  cases  is  as  follows  : — 
Down  to  the  end  of  three  or  four  months  of  preg- 
nancy there  is  pelvic  gestation  with  retroflexion  or 
retroversion  ;  at  this  stage  the  effects  of  eccentric 
pressure  upon  the  organs  surrounding  the  growing 
uterus  are  often  felt.  They  may  gradually  subside, 
but  examination  reveals  the  persistence  of  the  re- 
truflexion.    How  then  has  relief  been  obtained? 
The  ovum  continuing  to  grow,pushes  out  that  por- 
tion of  the  uterine  wall  which  looks  upwards  and 
forwards  to  the  abdominal  cavity.    This  part  is 
free;  and  it  gradually  enlarges  to  form  a  secondary 
i    eac  or  pouch,  accommodating  the  main  bulk  of  the 
i|    fceUis  down  to  the  normal  term  of  gestation.  This 
"I    secondary  pouch  or  diverticulum  of  the  uterus  ex- 
'!    jiands  in  the  abdominal  cavity  just  as  the  whole 
J    ntems  does  in  normal  gestation,  whilst  the  posterior 
')    )>ortion  and  fundus  are  retahicd  in  the  pelvis 
I  throughout. 

Towards  the  end  of  pregnancy,  the  predomi- 
»  nance  in  rate  of  growth  and  of  bulk  of  the  ab- 
1    dominal  diverticulum  is  so  great  as  to  draw  the 

1 pelvic  portion  piirtly  out  of  its  lodgment  there, 
producing  a  partial  rectification  of  the  form  and 
relations  of  tlie  uterus,  the  os  comes  nearer  to  the 
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centre  of  the  pelvis,  and  there  is  no  obvious  ob- 
struction to  labour.  The  phemnnena  just  described 
I  have  distinctly  traced,  and  recorded  in  several 
instances;  and  I  regard  the  process  as  an  ordinary 
method  by  which  Nature  releases  herself  from  the 
danger  of  a  locked  retroflexed  uterus.  But  some- 
tinms  the  course  of  events  is  not  so  favourable. 
The  development  goes  on  as  described  in  two 
pouches,  one  pelvic,  one  abdominal,  but  the  pelvic 
part  of  the- gestation  remains  so  considerable,  that 
the  OS  is  kept  fixed  behind  and  above  the  symphy- 
sis, so  that  when  labour  comes  on,  it  is  found  that 
the  pelvic  cavity  is  filled  with  the  uterine  pouch, 
containing,  perhaps,  the  child's  head,  whilst  it  is 
almost  iujpossible  to  bring  the  cervix  and  os  down 
into  relation  with  the  axis  of  the  pelvis,  so  as  to 
afford  a  channel  for  the  passage  of  the  child.  Mer- 
riman  relates  two  cases  which  appear  to  have  been 
of  this  kind.  One  of  these  he  attended  with 
Denman.  They  found  the  os  came  down  gradually 
during  the  pain  of  labour,  as  if  the  uterus  were 
rolling  round  to  its  natural  position.  Hecker  de- 
scribes {Monatsschr.  f.  Geburtsk,  1858;  a  remark- 
able case  observed  in  the  sixth  montli.  A  pluri- 
para  had  suffered  repeated  attacks  of  dysuria,  at 
times  threatening  retention;  at  last  she  took  to  bed 
with  crampy  pains;  the  fundus  was  felt  about  the 
level  of  the  navel,  the  uterus  contracting;  the  os 
uteri  was  felt  with  much  difficulty  above  the  sym- 
physis ;  the  cavity  of  the  sacrom  was  filled  by  a 
smooth  elastic  swelling,  which  compressed  the 
vagina  forwards.  This  was  violently  pressed  down 
with  every  pain,  so  that  rupture  was  feared.  After 
failing  to  push  the  tumor  out  of  the  pelvis,  it  at 
length  rose,  and  at  the  same  time  another  round 
elastic  swelling — the  membranes — came  down  fronr 
behind  the  symphysis.  The  child  was  then  de- 
livered. 

Dr.  Oldham  relates  {Ohste.tr.  Trans.,  I860)  a 
still  more  striking  case.  The  patient,  apriinipara, 
was  at  terra.  The  head  was  contained  in  the  pel- 
vis, whilst  the  trunk  and  breech  of  the  child  were 
contained  in  the  abdominal  portion  of  the  uterus; 
the  OS  pointed  downwards,  bat  was  high  behind 
the  sj'niphysis.  The  vagina,  of  course,  was  flat- 
tened against  the  symphysis.  Dr.  Oldham  con- 
trived to  deliver  by  pulling  down  the  cervix,  by 
pressing  the  breech  down  by  a  hand  outside,  and 
pushing  up  the  pelvic  mass.  A  sort  of  rotation  took 
phice,  the  child  being  delivered  by  seizing  a  foot. 
Dr.  Oldham  had  seen  this  woman  three  j-eara 
before.  She  was  then  suffering  from  dysuria  and 
retroflexion  of  the  womb. 

In  extreme  flexions  it  is  common  to  find  some  de- 
gree of  atrophy  and  narrowing  at  the  seat  of  the 
OS  uteri  internum,  the  point  at  which  the  flexion 
is  most  marked — Rokitansky  and  Virchow  both 
describe  this,  but  interpret  it  differently.  Roki- 
tansky says  the  mucous  membrane  of  the  cervix  is 
thick  and  strong,  beco]ning  gradually  thinner 
towards  the  body  of  the  uterus.  The  seat  of  in- 
flexion, he  says,  is  always  the  neighbourhood  of  the 
internal  os.  He  finds  the  cimnective  tissues  at  this 
spot  thinner  and  looser,  and  says  this  is  tlie  result 
of  catarrh  of  the  uterus  after  labour.  Virchow 
points  out  that  the  whole  cervix,  excepting  the 
portio  vaginalis,  is  connected  by  connective  tissue 
to  snrrouniiing  parts,  especially  to  the  hinder  and 
under  surface  of  the  bladder.  The  cervix  thus 
fixed,  inflexions  arc  produced  by  inllaunuatory  ad- 
hesions dragging  upon  thu  body  of  the  uterus. 
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Thus  Rokitansk}'  thinks  the  atrophy  of  the  internal 
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orifice  is  primary,  Virchow  thinks  it  secondary. 
Clinical  observation  proves  that  in  the  majority  of 
it\stance8,  at  any  rate,  there  are  no  adhesions. 
The  fundus  can  generally  be  lifted  up  to  its  normal 
position  by  reversing  the  sound.    Again,  the  fre- 
quency of  cure  under  Hodge's  pessary  proves  tlie 
same  thing.    Nor  can  it  be  admitted  that  Roki- 
tansky's  theory  is  more  than  occasionally  true. 
Retrodexion  is  undoubtedly  frequently  first  ob- 
served to  follow  labour  immediately,  that  is,  before 
uterine  catarrh  can  have  set  in.    The  mechanism 
in  these  cases  is  simply  this: — The  heavy  fundus, 
being  in  a  flaccid  state,  falls  back  partly  by  its 
gravity,  partly  by  being  forced  down  under  the 
])resfure  of  the  intestines.    In  such  cases,  involu- 
tion becoming  impeded,  catarrh  will  almost  always 
ensue;  and  from  long-continued  angulation,  the 
tissues  at  the  seat  of  flexi(m  will  undergo  some 
amount  of  atrophy.    It  is  this  altered  state  of  the 
tissues  of  the  cerv'ix,  combined  with  the  increased 
■weight  and  liulk  of  the  fundus,  that  makes  resto- 
ration to   the  normal    position  so  difficult  and 
tedious. 

The  terminations  of  this  displacement  in  the 
gravid  womb  are  :— I.  Death  by  rupture  of  the 
bladder.    This  is  very  rare.    2.  Death  by  gan- 
grene of  the  uterus    or  other  parts  compressed. 
'J'his  is  also  extremely  rare.    3.  Dr.  Arthur  Farre 
says  (Article,  Uterus,  Todd's  Cycloywdia  of  Atia- 
The  sequelae  of  this  displacement  when 
rc-position  cannot  be  effected  are  usually  premature 
expulsion  of  the  ovum,  or  sloughing  of  the  uterine 
parietcs,  and  slow  discharge  of  the  ci  ntents  by  fis- 
tulous openings  into  the  vagina,  rectum,  or  blad- 
der."    Abirtion  undoubtedly  is  not  uncommon, 
and  this,  whether  re-position  be  effected  or  not. 
But  there  is  reason  to  believe  that  some  of  the 
few  cases  in  which  parts  of  the  embryo  have  been 
discharged  by  fistulous  openings  were  in_  reality 
not  cases  of  retroversion,  but  of  extra-uterine  ges- 
tation (See  a  case  by  Guichard,  Rev.  Tlierap.  du 
Midi,  1857).    4.  Death  by  blood-poisoning,  the 
matter  which  should  be  excreted  by  the  kidney 
being  retained  in  the  system.    This  condition  is 
usuiiTly  called  urffimia;'but  since  it  is  not  clear 
that  the  noxious  element  is  urea  alone,  a  better 
term,  because  more  comprehensive  and  less  abso- 
lute, is  urin£emia.    This  I  believe  to  be  the  most 
frequent  cause  of  a  fatal  termination.    It  was  the 
chief  cause  in  four  fatal  cases  observed  by  myself. 
C.  Braun  relates  {Clin,  dcr  Gclmrisk.)a.  case  which 
ended  fatally  under  eclamptic  attacks  in  conse- 
quence of  Bright's  degeneration  of  kidneys,  and 
secondary    ursemia.     In  many  ca=es,  conjoined 
with  uriuBBmia,  there  is  disease  of  the  bladder, 
such  as  intense  congestion,    inflammation,  even 
sloughing    of    the   mucous  coat  (Haussniann, 
A/omctssch.  /.  Gchirtsk.,  18G8).    5.  Peritonitis, 
which  may  be  fatal,  or  which  may  end  in  ad- 
hesions.   In  none  of  the  four  fatal  cases  seen  by 
mvself  was  there  peritonitis.  1  am  disposed  to  con- 
elude  that  death  by  urinremia  and  the  shock  of 
pain  usually  anticipates  the  outbreak  of  peritonitis. 
Peritonitis  is  a  later  event.    Mr.  Misley  relates 
(Medical  Times  and  Gazette,  185,5)  a   case  in 
which,  after  re-position,  the  patient  died  twenty 
days  later  of  peritonitis.    Adhesions  of  intestines 
were  formed,  and  the  ureters  were  distended  four- 
fold.   In  some  cases,  no  doubt,  where  post-mortem 
examination  has  not  been  made,  peritonitis  has  bi'cn 


inferred  from  the  intense  pain  suffered  daring  life. 
But  this  sign  is  fallacious,  since  in  cases  where 
peritonitis  had  been  so  diagnosed,  post-mortem 
examination  refuted  the  diagnosis.  6.  Recovery 
by  re-position,  spontaneous  or  chirurgical,  is  per- 
haps the  most  frequent  termination.  7.  Recovery 
is  occasionally  effected  by  the  safety-valve  process, 
of  partial  outgrowth  of  the  uterus  upwards  into  the 
abdominal  cavity. 


If  abortion  do  not  occnr  during  the  acute  stage  i 
of  the  symptoms,  it  may  still  follow  re-position,  ■ 
by  some  days  or  weeks.  But  in  a  large  proportion  of 
cases,  after  re-position,  gestation  goes  on  to  tenn. ; 
After  labour  the  uterus  is  very  liable  to  fall  back, ; 
either  immediately  or  in  a  few  days,  disposing  to 
hcemorrhage,  primary  or  secondary.  Remaining  re- 1 
troflexed,  the  symptoms  of  retroflexion  of  the  non- 
pregnant womb  of  course  ensue.  Amongst  the 
remote  effects,  -vesico- vaginal  fistulae,  chronic  catarrh 
of  the  bladder,  disease  of  the  kidneys,  chronici 
catarrh  of  the  uterus,  may  be  observed. 

The  Diagnosis. — The  conditions  most  frequentlyi 
leading   to  error    or   doubt    are :  retro-uterine 
haimatocele;  pelvic  cellulitis  or  peritonitis  ;  fibroid 
tumors  in  the  posterior  wall  of  the  uterus  ;  a  sinaU 
ovarian  tumor  engaged  in  Douglas'  sac;  and  some 
forms  of  extra-uterine  gestation.    1  have  known 
the  first  condition  several  times  to  be  mistaken  for 
retroversion.    The  history  and  the  physical  sig 
concur  in  leading  astray.    In  both  cases  there  ni; 
be  a  clear  history  or  suspicion  of  gestation  to  thre 
or  four  months,  distress  in  the  pelvis,  with  reten 
tion  of  urine  come  on  more  or  less  suddenly,  the 
uteri  is  felt  high  and  close  behind  the  symphysis,  audi 
there  is  a  spherical  smooth  tumor  filling  the  hollow 
of  the  sacrum,  projecting  the  posterior  wall  of  th 
vagina  forwards.    The  diflferentiation  is  made  ou 
first  by  passing  the  catheter,  then,  whilst  the  for 
finger  of  the  left  hand  is  in  the  vagina,  on  or  jus 
behind  the  os  uteri,  depressing  the  right  han 
deeply  into  the  pelvic  cavity  about  the  symphysis 
to  feel  for  the  uterus.    At  three  months'  ges 
tion,  the  fundus  should  be  easily  felt  above  th 
pelvic  brim,  between  the  two  hands.  Absenc 
from  its  proper  place  makes  it  highly  probabl 
that  the  tumor  felt  by  vagina  and  rectum  is  th 
displaced  uterus.    The  part  felt  by  vagina  is  ver' 
painful.    The  partial  retroversion,  in  which  a  pa 
of  the  gravid  uterus  grows  out  of  the  pelvic  cayit 
is  more  difficult.    But  here  the  pregnancy  will 
more  advanced,  and  parts  of  the  child  or  Ice 
heart  sounds  may  be  made  out  in  the  abdomei 
If  the  case  be  retro-uterine  hematocele,  a  soli 
body— the  uterus-may  be  felt  between  the  t 
examining  hands,  and  the  uterus  sound  will? 
upwards  and  forwards  close  behind  the  abdomin 
walls  towards  the  umbilicus.     I"  these  ens 
whether  there  have  been  pregnancy  or  not,  n 
uterus  is  generally  somewhat  enlarged,  s»  " 
sound  will  go  three  inches  or  more.    Ihis  c 
pletely  demonstrates  that  the  "terus  'S  push 
bodily  forwards  by  something  behind  it  vv 
have  then  to  determine  what  this  , 
A  haimatocele  is  rarely  strictly  limited  o  the  pel 
cavity;  still  more  rarely  docs  it  f 
hollow  so  completely  as  the  rcti^vertcd  uterus 
portion  rises  into  the  abdomina  cavi  y ;  ai.a 
have  existed  for  some  days,  it  will  be  J 
thus  simulate  a  fibroid  of  the  "  .^j 

phlegmon.    Tlie  os  uten  poJUs  do«.^^ 
low  and  easily  reached.  XHe 
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pushed  downwiirda  as  well  as  forwards.  The  tume- 
l.iotioiis  of  peri-uteriue  inflammation  are  generally 
ilistinguished  by  their  being  felt  more  in  the  sides, 
I'y  fixing  the  uterus  centrally  in  tlie  roof  of  the 
pL-lvis,  and  by  their  not  projecting  the  posterior  wall 
'1  the  vagina.  Fibroid  orother  tumors  are  generally 
distinguished  by  their  history:  they  have  grown 
blowly,  and  they  rarely  fill  the  sacral  cavity  so 
dinoothly  and  completely  as  the  retroverted  womb. 
The  diagnosis  of  extra-uterine  gestation — the  case 
being  very  rare,  and  therefore  unexpected— is 
ilirticult.  In  a  case  which  came  under  my  obser- 
vation, which  led  to  error,  the  gestation  had  ex- 
ceeded the  nonnal  term;  peritonitis,  with  abdo- 
minal distension,  set  in,  obscuring  examination  by 
the  abdomen;  the  sacral  cavity  was  filled  by  a 
hemi-fluctuating  tumor,  which  projected  the  posterior 
^vall,  and  pushed  the  os  uteri  close  to  the  sym- 
physis pubis.  The  uterine  sound  passed  four 
inches,  close  behind  the  abdominal  wall.  The 
minor  behind  was  then  punctured,  and  fluid  es- 
caped.   The  patient  died  of  the  peritonitis. 

The  value  of  the  uterine  sound,  as  an  instrument 
precision  in  these  cases,  is  very  great.    To  pass 
ito  the  cavity  of  a  retrofiexed  uterus,  it  is  obvious 
iHt  the  sound  must  be  curved,  and  that  the  point 
iust  be  directed  strongly  backwards  towards  the 
icrum.    If  the  point  goes  forwards  towards  the 
itlominal  wall,  for  the  normal  distance,  two  and 
half  inches,  or  beyond,  we  are  then  certain  as 
•  the  position  of  the  uterus,  and  can  exclude  re- 
r. .version  and  retroflexion.    The  possibility  of 
regnancy  compels  caution  in  using  the  sound- 
•ut  smce,  in  the  cases  where  the  extreme  urgency 
I  the  symptoms  renders  accurate  diagnosis,  with 
view  to  relief,  imperative,  the  life  of  the  foetus,  if 
lere  be  one,  is  already  compromised,  abortion  is  a 
edition  of  recovery,  and  the  safety  of  the  woman 
list  be  first  considered,  objection  to  the  use  of 
If  sound  disappears.    If,  on  the  other  hand,  the 
;.mptoms  are  not  urgent,  the  use  of  the  sound 
i";ty  be  postponed,  and  there  will  be  time  to  make 
uut  a  diagnosis  by  other  means. 

J^^peatment  will  first  of  all  be  directed  to  the 
relief  of  the  imperatively  urgent  symptoms,  reten- 
tion ot  urine,  and  pain.  The  first  object,  and,  to 
•some  extent,  the  second,  will  have  been  accom- 
I'listied  by  passing  the  catheter  for  the  purpose  of 
uiagnosis.  The  next  point  is  to  determine  the 
possibility  of  restoring  the  uterus  to  its  normal 
position.  Two  kinds  of  difficulty  may  oppose 
■<toration.  First,  there  may  be  adhesions  binding 
'Vii  the  fundus.  These  are  extremely  rare,  but 
they  should  be  present,  attempts  to  push  up 
uterus  might  be  fatal.  Blundell  relates  a  re- 
Juarkable  case  {Otislelric  Suryenj)  of  a  young  lady 
WHO  had  an  ovarian  cyst,  which  burst  from  a  fall, 
i  eritimitis  followed.  On  recovery  she  married, 
iiiid  becoming  pregnant,  died  with  an  irreducible 
rc-troversion  of  the  uterus.  Inflammatory  adhe- 
Mons  had  fixed  the  uterus  in  the  pelvis.  Dr.  Meigs 
relates  a  case  in  which  the  retroverted  uterus  was 
bmind  down  by  adhesions,  associated  with  a  Fallo- 
pian gestation.  Secondly,  reduction  may  be  im- 
peded by  the  congestion,  tumefaction  of  the  parts; 
the  uterus  is  locked  in  the  pelvis  by  its  bulk.  In 
8iich  cases,  and  indeed  in  all  cases  where  it  is 
^ery  diflicult  to  reduce  the  uterus,  the  proper 
•course,  it  appears  to  me,  is  to  induce  abortion.  By 
iiiorely  lessening  the  bulk  of  the  uterus,  certain 
'■'•liof  13  obtained,  tlie  pressure  is  taken  olf,  and 
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the  stimulus  of  developmental   attraction  beiii" 
arrested,  contraction  and  involution  of  the  uterus 
set  in.    Reduction  will  then  generally  be  easy, 
and  if  it  should  be  not  effected,  the  diminished 
uterus  ceases  to  be  a  source  of  danger.    The  in- 
duction of  abortion,  however,  is  not  always  an 
easy  matter.    The  os  uteri  may  be  not  only  high 
up  above  the  symphysis,  but  it  may  also  be  directed 
forwards  and  upwards,  so  that  it  is  hard  to  reach, 
and  it  becomes  difficult,  if  not  impossible,  to  pass 
an  instru  nent  through  it  into  the  uterus.    This  is 
especially  the  case  in  pure  retroversion.    In  the 
case  of  retroflexion  the  os  uteri  points  downwards, 
and  is  more  easy  to  reach.    In  either  case  an  at- 
tempt may  be  made  to  pass  a  curved  sound,  or  an 
elastic  bougie,  into  the  uterine  cavity,  to  rupture 
the  membranes,  or,  at  least,  to  disturb  the  con- 
nexions of  the  ovum.  This  done,  the  patient  should 
be  allowed  to  rest  in  the  prone  position,  the  blad- 
der being  emptied  every  six  hours  by  catheter.  If 
it  be  found  impracticable  to  pass  an  instrument 
through  the  os  uteri,  if  reduction  be  also  impossible, 
or  the  symptoms  be  urgent,  it  is  justifiable  to  punc- 
ture the  uterus  by  the  vagina  or  by  the  rectum. 
Tiiere  is  risk  of  piercing  the  placenta,  which  is 
likely  to  be  attached  to  the  posterior  wall  of  the 
uterus.     But  this  risk  must  be  encountered  as 
the  lesser  evil.    The  best  instrument  to  use  is  a 
trocar  about  the  size  of  a  crow-quill.    The  fore- 
finger of  the  left  hand  applied  inside  the  vagina  or 
rectum  determines  the  most  bulging  part  of  the 
uterus,  and  the  trocar,  guided  by  it,  is  pushed  into 
the  uterus.  The  rectum  is  to  be  preferred,  because 
a  puncture  there  is  more  certain  to  tap  the  body  of 
the  uterus,  and  to  clear  the  cervix.    On  removini' 
the  trocar,  liquor  amnii  should  run  out  of  the 
canula.    Some  diminution  of  bulk  is  immediately 
gained,  and  abortion  will  follow  in  a  few  hours. 
It  has  been  found  impossible  to  pass  a  catheter, 
and  reduction  being  also  impossible,  the  question 
has  arisen  between  supra-pubic  puncture  of  the 
bladder,  and  puncture  of  the  uterus  by  rectum. 
A  case  of  this  kind  occurred  to  Dr.  Head,  at  the 
London  Hospital  (see  Loud.  Husp.  RepoHs,  1867). 
He  punctured  the  uterus;  it  then  became  possible 
to  empty  the  bladder;  a  shrivelled  foetus  of  five 
months'  growth  was  passed,  and,  after  a  very  severe 
illness,  the  woman  recovered.     The  decision  to 
puncture  the  uterus  first  was  judicious,  since  it 
might  still  have  been  necessary  to  do  it  after 
having  punctured  the  bladder.     On  the  other 
hand,  Dr.  Mtiuchmeyer  relates  (Monalsschr.f.  Qa. 
barlsky  1880)  a  case  in  which  he  punctured  tlie 
bladder;  the  uterus  was  then  reduced,  and  re- 
covery followed. 

Reduction  may  be  attempted,  either  leaving  the 
ovum  intact,  or  after  abortion.  In  a  fair  propor- 
tion of  cases,  if  seen  early,  simply  keeping  the 
bladder  and  rectum  empty,  and  rest  in  prone  or 
semi-prone  posture,  is  enough  to  obtain  restoration 
of  the  uterus;  and  unless  verv  urgent  distress 
continue,  time  should  be  alTorded  for  this  spon- 
taneous  cure.  When  it  has  been  decided  to  try 
reduction,  the  plan  to  be  pursued  is  as  fdllows': 
Empty  the  bladder  and  rectum;  give  chloroform  tj 
the  surgical  degree;  place  the  p.itieiit  in  the  pn.ne 
position,  with  the  nates  elevated  ;  pass  two  or  three 
fingers,  or  oven  the  whole  hand,  into  the  rectum  • 
apply  the  tips  of  them  to  one  A((/«of  and  under  the 
uterine  globe;  push  the  globe  upwards  and  to  one 
side  of  the  promontory  of  the  sacrum,  so  as  to  cle  ir 
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this  projection.  This  oblique  direction  of  the  re- 
ducing force  is  a  point  of  great  importance.  It 
was  insisted  upon  by  Dr.  Skinner  {Brit.  Med. 
Journ.,  1860),  who  prefers  the  position  on  the  left 
side,  and  recoramends  first,  by  finger  in  the  vagina, 
to  push  the  cervix  uteri  backwards  towards  the 
left  acetabulum,  so  as  to  bring  the  uterus  into  the 
right  oblique  diameter  of  the  pelvis;  then  the  fin- 
gers in  the  rectum  push  the  fundus  towards  the 
ri"ht  sacro-iliac  synchondrosis.  If  the  patient  is 
not  under  chloroform,  pressure  should  be  exerted 
during  expiration  only.  I  have  reduced  an  im- 
pacted retroverti'd  gravid  uterus  with  comparative 
facility,  by  attention  to  this  rule,  which  had  re- 
sisted many  previous  efforts. 

Various  "means  have  been  suggested  and  tried 
to  facilitate  reduction.    Halpin  applied  a  sheep^s 
bladder  in  the  rectum,  then  distended  it  with  air 
or  water,  with  the  view  of  so  lifting  up  the  uterus. 
Desgianges  took  up  the  same  idea.    I  tried  it  in 
one  "case  without  success.    Dr.  Play  fair  relates 
(^Lancet)  a  case  in  which  fluid  pressure,  sustained 
for  twenty-four  hours  in  the  vagina,  replaced  the 
uterus.    In  fact,  a  point  d'appui  is  wanted  belovv, 
which  the  perinseum  is  ill-adapted  to  give  ;  and  in 
most  cases,  it  would  be  difficult  to  get  a  bladder 
into  the  vagina.    The  distensibility  of  the  floor  of 
the  pelvis  allows  the  bladder  to  expand  down- 
wards.   And  as  it  is  impossible  to  govern  with 
accuracy  the  direction  of  the  force,  the  bladder  ex- 
panding presses  the  fundus  uteri  directly  upwards 
under  the  promontory :  thus  in  reality  calling  for 
more  force  than  would  be  necessary  if  the  hand 
—a  sentient    and  intelligent  instrument — were 
used  in  the  manner  already  described.  Again, 
position  has  been  much  insisted  upon.  Blundell 
recommended  the  knee-and-elbow  position.  Gode- 
froy  {Gaz.dcs  Hopitatuv,  1859)  placed  the  patient 
on  the  edge  of  the  bed,  so  that  her  head  and  chest 
were  hanging  down  on  the  floor,  the  legs  and  pel- 
vis only  being  on  the  bed.    In  this  position  there 
is  no  resistance  from  the  abdominal  walls.  Then 
two  or  more  fingers  in  the  rectum  easily  replaced 
the  uterus.    Negrier,  of  Angers,  introduced  the 
whole  hand  into  the  vagina,  turned  it  in  supina- 
tion, and  pressed  forcibly  by  the  flat  surface  made 
by  the  backs  of  the  first  phalanges  and  by  the 
thumb  brought  level  with  them.   This  he  calls 
"  r^^dudion  d  poinrj  ferme:'    He  succeeded  by  it 
in  four  cases.    An  objection  to  pushing  the  uterus 
with  the  tips  of  the  fingers  is  that  the  indenta- 
tion thus  made  in  its  wall  is  likely  to  detach  the 
placenta,  and  even  to  injure  the  tissue  of  the  uterus. 
E.  Rigby  airrees  with  Dewees  in  recommending 
bleeding  to""  facilitate  reduction.    In  some  cases 
where  there  is  great  conijeslion  in  the  pelvic  vessels, 
no  doubt,  this  proceeding  would  be  useful.   It  is 
scarcely  necessary  to  do  more  than  advert  to  the 
plan  practised  by  Amussat,  who  supplemented  his 
own  strength  by  getting  two  or  three  assistants  to 
push  his  arm  behind  him.    If  the  uterus  does  not 
rise  under  moderate,  well-directed  force,  it  is  better 
to  abandon  the  attempt,  and  to  fall  back  upon 
puncture.    It  is  useful,  whilst  pushing  the  uterus 
from  below,  to  exert  counter-pressure  by  the  other 
hand  applied  above  the  symphysis  pubis.  Iro- 
fessor  I-Ialbertsma  relates  a  case  in  which  the 
woman  died  ;  the  uterus  was  found  retioHcxetl 
and  rctroverted.    There  was  no  peritonitis.  On 
pressiua  up  the  fundus,  the  uterus  iininediately 
rosu  like  a  feather  into  its  place.     Tliia  post- 
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mortem  demonstration  of  reduction  is  especially 
valuable. 

The  management  of  the  case  after  reduction  is 
important.  Hichter,  Baudelocque,  and  Simpson  re- 
commend to  apply  a  pessary  to  prevent  the  uterus 
from  falling  back  again.  The  best  pessary  for  this 
is  a  large-sized  Hodges'  lever.  I  have  on  many 
occasions  used  this  pessary  to  support  the  uterus 
when  retroverted,  during  the  first  three  or  four 
months  of  gestation,  as  a  security  against  impac- 
tion. This  precaution  should  never  be  omitted  in 
the  case  of  pregnancy  occurring  in  a  woman  who 
has  once  suii'ered  from  retroversion  or  retroflexion. 
Other  points  are,  absolute  rest,  encouraged  by 
opium  ;  keeping  the  bladder  empty  —retention 
may  persist  from  paralysis  even  after  pressure 
is  removed — and  medicines,  such  as  mineral  acids, 
to  correct  the  systemic  disturbance  from  urinsemia. 
The  bladder  requires  the  most  careful  attention. 
The  liability  of  the  mucous  coat  to  undergo  necrosis 
must  be  borne  in  mind.  Shreds  detached  may 
occlude  the  urethra.] 

Robert  Barnes. 
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UVA  URSI,  first  brought  into  JL^' 
Haen,  was  once  considered  a  powerful  remedy  n 
ca  cul'us  ;  but,  though  its  virtue  in  lessening  the 
irritation  of  the  bladder  is  still  acknowledged 

claim  to  utility  on  any  o'''^-- /""J^K 
rejected.   Dr.  Austin  recommended  it  fi^r  e  en 
thi  irritability  of  the  bladder,  and  din  n.s^mg^^^^ 
secretion  of  diseased  mucus,  whicli,    e  s  vv 
greatly  contributed  to  the  augmentation 
stone. 
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[The  decoction  of  Uva  Urs'x  mny  be  prescribed 
with  advantage  iii  cases  of  catairhus  vesica;, 
especially  in  the  chronic  stages  of  that  complaint 
and  wlien  no  active  inHammation  is  present.  It  is 
astringent  and  tonic  in  its  action,  but  the  alteration 
which  it  produces  is  slow,  and  it  requires  therefore 
to  be  continued  for  a  considerable  period.] 

UVULA.  The  uvula  is  subject  to  several 
kinds  of  enlargement,  in  which  it  becomes  both 
longer  and  more  bulky  than  natural,  or  is  simply 
lengthened.  In  consequence  of  such  changes,  it 
becomes  troublesome  in  deglutition  and  speaking, 
and  causes  a  disagreeable  tickling  at  the  root  of 
the  tongue,  frequent  retchings,  and  annoying  cough. 

When  things  have  attained  this  state,  and  tonic 
medicines,  combined  with  the  application  of  local 
astringents,  or  of  the  solid  nitrate  of  silver,  have 
proved  ineffectual,  as  is  most  frequently  the  case, 
the  only  plan  of  relief  consists  in  amputating  a 
portion  of  the  uvula  with  a  pair  of  scissors.  I 
litely  amputated  a  gentleman's  uvula  on  account 
of  an  obstinate  and  deep  ulceration,  extending 
nearly  through  its  root,  and  producing  a  lateral 
displacement  of  the  part,  attended  with  a  consider- 
able degree  of  irritation  and  annoyance.  The 
bleeding  is  usually  trifling,  and  beyond  a  slight 
soreness  for  a  few  days,  the  operation  is  attended 
with  no  inconvenience  to  the  patient. 

VAGINA,  FISTULA  OF.— See  Recto- Va- 
ginal Fistula,  and  Vesico  Vaginal  Fistula. 

VAGINA,  IMPERFORATE,  Atresia  of. 
[Atresia  (from  d  priv.  and  rprja-is,  a  perfora- 
tion, hole)  of  the  genital  canal  is  congenital 
or  acquired.  The  congenital  conditions  con- 
sist in  abnormal  formation,  from  imperfect  or 
defective  or  excessive  development.  Imperfora- 
tion  of  the  hymen  is  met  with  under  various 
conditions  :  sometimes  it  ia  complete  ;  some- 
times tiiere  are  one  or  more  small  openings; 
sometimes,  although  perforated,  the  hymen  is  so 
thick  and  resisting  as  to  oppose  all  sexual  at- 
tempts. Imperforation  of  the  vagina  may  be  due 
to  fusion  of  the  labia  minora.  The  vagina  may 
be  closed  by  a  transverse  septum  at  any  depth  ; 
sometimes  two  or  more  septa  exist,  forming  two 
or  more  compartments  (Danyau,  Ne'laton).  If 
imperforate  hymen  is  discovered  soon  after  birth, 
it  is  well  to  divide  it  at  once.  A  very  moderate 
incision  is  enough. 

Puech  distinguishes  three  kinds  of  closure  of 
the  vulva:  1.  adhesion  of  the  labia  majora,  always 
of  accidental  origin,  the  result  of  inflammation  or 
injury  ;  2.  adhesion  of  the  labia  minora,  also  the  re- 
sult of  accident,  and  like  the  first  chiefly  distress- 
ing from  impediment  to  micturition  ;  3,  hymeneal 
atresia,  the  most  connnon.  generally  congenital.  It 
may  come  under  notice  before  puberty  from  the 
Collection  of  mucus  in  the  vagina  causing  disten- 
sion, or  it  may  be  detected  soon  after  birth.  I 
have  several  times  incised  an  imperforate  hymen 
in  infants.  The  closure  of  the  vagina  may  be  con- 
genital or  accidental.  The  congenital  kinds  may 
be  formed  by  transverse  membranous  septa  com- 
posed of  two  folds  of  mucous  membrane  with  some 
connective  tissue  or  muscular  Hbres  between.  In 
some  cases,  imperforation  of  the  cervix  uteri  com- 
plicates that  of  the  vagina.  The  accidental  closure 
of  the  vagina  is  far  more  frequent ;  it  is  alniost 
always  the  consequence  of  accidental  contraction 
nfter  injury,  or  inHammation.  The  walls  cohere; 
the  vagina  is  more  or  less  perfectly  ohliterat(rd. 
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True  occlusion  or  atresia  is  commonly  the  result 
of  a  cicatricial  process  following  upon  ulceration, 
granulation,  or  laceration  of  the  os  uteri.  The 
most  frequent  cause  is  laceration  or  sloughing,  aris- 
ing from  severe  labour  with  or  without  instru- 
mental aid.  It  has  resulted  from  cauterisation  of 
the  OS  nteri  with  potassa  fusa  ;  from  cicatrisation 
following  inflammation  in  small-po.x,  scarlatina, 
typhoid;  nfter  auiputation  of  the  cervix,  for  want 
of  sufficient  care  to  maintain  the  patency  of  the 
canal  during  cicatrisation  ;  also  from  advancing 
senile  atrophy,  which  produces  a  kind  of  con- 
centric obliteration  of  the  os.  Rokitansky  de- 
scribes this  last  form.  I  have  seen  many  examples 
of  it.  Klob  describes  a  peculiar  form  of  oblitera- 
tion of  the  08  externum  as  following  upon  pro- 
lapsus with  inversion  of  the  vagina  ;  in  these 
cases  a  small  pit  alone  shows  the  seat  of  the  os, 
and  the  atresia  is  caused  by  a  milk-white  mem- 
brane formed  of  several  layers  of  vaginal  epithe- 
lium. • 

CI  osure  of  the  zilerus  most  frequently  takes  place 
at  the  03  internum  or  os  externum.  It  may  be 
the  result  of  extrinsic  causes  ;  as  from  external 
pressure  by  tumors  ;  from  flexions  of  the  uterus, 
more  especially  finm  bejiding  of  the  body  forwards 
upon  the  neck  so  as  to  form  an  acute  angle  at  the 
seat  of  flexion  ;  from  tumefaction  of  the  mucous 
membrane,  as  from  catarrhal  or  other  inflamma- 
tion ;  from  the  growth  of  cancerous  or  fibroid 
tumor  in  the  substance  of  the  neck;  from  plugging 
by  clots,  membranous  substances,  or  pscudoplas- 
mata.  These  conditions  may  be  diagnosed  irnm 
true^  atresia,  and  sometimes  may  be  relieved  by- 
passing the  uterine  sound. 

Another  form  of  closure  is  due  to  the  sealing  of 
the  OS  externum  or  internum  by  a  false  membrane, 
as  described  by  Najgele.  This  has'been  ob  served 
to  take  place  during  pregnancy,  so  that  at  the 
time  of  labour,  no  os  uteri  could  be  felt. 

Absence  of  uterus,  according  to  Kussmaul,  is 
very  rarely  complete.  Even  when  exploration  ia 
made  by  finger  in  rectum  and  sound  in  bladder,  a 
rudimentary  uterus  may  evade  detection  by  slip- 
ping on  one  side.  In  one  case  (Perkins,  by  How- 
ship)  the  uterus  containing  two  pounds  of  blood 
was  found  behind  the  closed  vagina.  Even  on 
dissection,  unless  very  carefully  conducted,  a 
rudimentary  uterus  may  escape  detection. 

An  apparently  absent  vagina  is  no  proof  of 
absent  uterus.  An  artificial  route  has  several 
times  been  made  to  the  distended  uterus. 
(Amussat.)  In  some  of  these  cases  of  absent 
vagina  the  os  uteri  has  opened  into  the  rectum  or 
urethra,  and  these  canals  being  used  by  the  intro- 
mittent  organ,  impregnation  has  occurred.  Accord- 
nig  to  Dr.  Oldham  there  ia  in  many  cases  of 
chisure  or  malformation  of  the  vagina,  an  oiiginul 
dilatation  of  the  urethra,  a  circumstance  which  has 
embarrassed  the  examining  surgeon.  This  enlarge- 
ment of  the  urethra  has  been  commonly  supposed 
to  be  the  result  of  accidental  or  voluntary  substitu- 
tion of  the  urethra  as  a  copulative  mgan  ;  but  Dr. 
Oldham  no  doubt  is  right  in  recognising  it  as  pre- 
existing and  independent  of  this  use.  Dr.  Routh 
related  n  case  {Ohstclrical  Tram.  18/0)  confir- 
matory of  Dr.  Oldham's  view.  It  may,  however 
be  due  in  some  cases  to  surgical  examination.  ' 

Cases  have  been  observed  of  two-horned  or 
double  uteri,  in  which  one  uterus  has  been  ocdiided 
and  becoiiK'  the  seat  of  retained  menstrual  Ihii,! 
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whilst  the  other  uterus  performed  its  function 
■iiorinally.  Duces  (Bull,  de  la  Soc.  anal.  1854) 
gives  a  case  in  which  retention  in  one  uterus  led  to 
rapture  of  the  horn  and  fatal  peritonitis.  Leroy 
{Journ.  dcs  Cunnaiss.  mid.  1835)  published  a 
case  in  which  there  was  occlusion  of  the  right 
uterine  neck,  retention  of  menstrual  flux,  and 
fv)rniation  of  a  tumor  reaching  to  the  umbilicus 
and  simulating  pregnancy.  Rokitansky  relates  aw 
important  case  {Zcilsch.  d.  GescUsch.  d.  Aerzle 
18G0).  He  dissected  a  woman  who  died  of 
symptoms  of  pelvic  inflammation.  The  uterus 
had  a  complete  septum.  The  right  half  only 
communicated  with  the  vagina,  which  was  single. 
The  left  half  was  shut  off  from  the  vagina  and 
expanded  into  a  pouch  containing  a  dirty  ichorous 
matter.  This  pouch  formed  a  fluctuating  projec- 
tion into  the  roof  of  the  vagina.  The  septum 
between  the  two  uteri  was  perforated  by  ulcera- 
tion. Rokitansky  concluded  that  there  had  been 
imprisonment  of  menstrual  fluid  in  the  blind  half 
of  the  uterus,  causing,  first,  distension  of  the 
cervix,  then  inflammation  and  perforation  of  the 
septum,  with  consensual  inflammation  of  the  col- 
lateral (left)  ovary,  leading  to  abscess  and  peri- 
toneal effusion.  Dr.  Beronius  relates  a  similar 
ciise  (Mo«.  /.  Gebvn-lsk.  1862).  The  distended 
half  of  the  uterus  was  punctured  ;  but  death 
ensued  from  acute  peritonitis  in  thirty-six  hours. 

Occlusions  impeding  parturition,  not  concerning 
tbe  surgeon  proper,  may  be  touched  upon  lightly. 
The  signs  of  protracted  and  obstructed  labour  lead 
to  examination,  when,  if  the  vagina  is  free,  the 
nature  of  the  occlusion  of  the  uterus  is  ascer- 
tained. The  simple  agglutination  of  the  os  of 
Najgele  will  sometimes  yield  to  the  pressure  of 
the  finger.  But  if  there  is  any  cicatricial  or  other 
morbid  tissue  impeding  the  opening  of  the  womb, 
incisions  may  be  necessary.  These  are  best  made 
by  a  straight  blunt-ended  hernia  knife  carried  up 
to  the  edge  of  the  contracted  ring,  and  made  to 
execute  several  small  nicks  at  different  points  of 
the  circumference.  By  this  means  the  parts  will 
often  gradually  dilate.  This  nicking  may  be 
alternated  with  artificial  dilatation  by  help  of  the 
writer's  caputchouc  bags.  If  the  atresia  is  very 
great,  and  artificial  dilatation  cannot  be  carried 
far  enough  with  safety  to  permit  the  child  to  pass, 
embryotomy  and  extraction  of  the  child  may  be 
Jieccssary.  It  has  been  remarked  that  repeatedly 
nicking  these  cicatrices  is  followed  by  their 
gradual  disappearance. 

In  the  senile  form  of  occlusion,  pain  of  an  acute 
kind  ensues  whenever  there  is  any  secretion  form- 
ing in  the  cavity  of  the  uterus.  In  women  in 
whom  the  menstrual  function  has  ceased,  there 
sometimes  exists  a  form  of  catarrhal  inflammation 
of  the  lining  membrane  of  the  uterus,  giving  rise 
to  a  mucous  or  niuco-purulent  secretion,  which, 
being  retained,  produces  symptoms  resembling 
those  from  retained  menstrual  blood.  If  the 
fluid  is  watery,  this  is  called  liydromefra.  The 
uterus  seldom  attains  a  size  comparable  to  that 
observed  in  cases  of  retained  menses.  On  exa- 
mining by  the  finger,  the  uterus  is  felt  enlarged, 
often  retroflexed  ;  the  os  externum  is  sometimes 
dillicult  to  make  out,  from  the  vaginal  portion  of 
the  uterus  being  atrophied,  and  so  leaving  the  os 
flash  with  the  roof  of  the  vagina.  Generally, 
liowever,  the  point  of  the  sound  will  ])enetratc  a 
littlu  way  ;  iiuil  by  persevering  with  gentle  pres- 


sure, sometimes  a  passage  is  gradually  made  into 
the  uterus. 

The  consequences  of  retention,  if  not  relieved  by 
operation,  are  : — The  distension  of  the  uterui  Iwids 
to  perimetritis,  with  adhesions  to  the  surrounding 
pitrts,  especially  of  the  Fallopian  tubes,  to  the 
ovaries  and  broad  ligaments.  The  thinning  of 
the  uterus  may  proceed  to  bursting.  The  dis- 
tended Fallopian  tubes  may  burst,  or,  without 
bursting,  an  overflo  w  of  blood  may  escape  into  the 
peritoneum,  causing  peritonitis.  (Brodie,  Kiwisch.) 
Bedard  relates  a  case  in  which  the  uterus  burst, 
discharging  into  the  bladder.  Scanzoni  and  Dr. 
Arthur  Farre  relate  cases  in  which  the  distended 
hymen  burst.  In  Dr.  Farre's  case  death  resulted. 
In  other  cases  the  obtruding  membrane  has  given 
wa3'  under  a  process  of  ulceration,  and  a  cure  has 
resulted  (see  cases  in  Puech). 

The  constitution  suffers  from  hectic,  the  result 
of  pain  and  the  absorption  of  the  altered  blood 
from  the  uterus.  In  some  cases — Lizd  relates  one 
{Union  medicah,  1863>  —  the  impossibility  of 
evacuating  the  collecting  menstrual  blood  induces 
amenorrhcEa  ;  the  ovaries  and  uterus  give  up  theit 
functions.  Lizd  believed  that  in  his  case  atrophy 
of  the  uterus  was  induced.  Dr.  Murray  of  New- 
castle relates  a  case  {Brit.  Med,  Journ.  1868)  of 
a  single  lady,  aet.  twenty-seven,  whose  vagina  was 
closed  by  small-pox  in  infancy.  Menstruation 
had  been  suspended  for  fourteen  years.  The 
vagina  being  opened  up,  no  collection  was  fciund 
in  the  uterus,  but  exactly  a  month  afterwards 
menstruation  appeared,  and  recurred  with  tolerable 
regularity  afterwards.  In  this  case  it  was  clear 
that  the  ovaries  were  not  atrophied;  but  that  the 
uterus  ceased  to  pour  out  menstrual  blood.  This 
is  in  accordance  with  what  sometimes  occurs  m 
apparent  amenorrhoea  without  uterine  obstruction. 
Ovulation  may  go  on  without  exciting  menstrual 
flow.  This  returns  when  a  healthy  state  of  the 
blood  is  restored.  Simon  relates  (Mo/j./  Gehurtsk. 
1 851 )  a  case  of  complete  closure  of  the  vagina,  with 
a  distended  uterus.  A  vain  attempt  was  made  to 
establish  a  vagina.  The  patient  maintained  good 
health  without  the  uterus  being  opened. 

The  character  of  the  retained  blood  is  remark- 
able. It  is  dark-coloured,  deficient  in  fibrine,  of 
treacly  consistence,  rarely  containing  coagula  ;  it 
contains  mucus,  and  often  cholesterine  scales.  It 
is  glutinous,  inodorous.  The  quantity  varies  with 
the  duration  of  retention.  Occasionally  the  toler- 
ance and  accommodation  are  surprising  ;  the  uterus 
is  expanded  to  the  size  of  the  end  of  pregnancy. 
Ten  pounds  of  blood  have  been  collected.  I  have 
collected  forty  ounces  ;  and  this,  perhaps,  is  an 
average  amount.  Puech  deduces  from  comparison 
of  quantity  and  time  of  retention,  that,  as  a  rule, 
the  quantity  is  less  than  the  number  of  ^^ff^'fl 
periods  would  have  produced  normally,  betneoy 
(Lanccl,  1845)  analysed  forty  ounces  which  ga>t- 
—water,  875-4  ;  albumen,  69-4  ;  globulme,  4.)  1 . 
hrematosine,  •2'9;  salts,  8-0;  fat.S'S;  extract>ve,6  7. 
Sometimes  the  fluid  undergoes  decomposition  ;  ana 
then  gas  mixed  with  the  blood  constitutes  ph3su 
hajmatoiuetra.  ,         ,  .  ,  „  •_),» 

The  svmptoms  of  atresia  are  those  ^^h^ch  igl  t 
be  expected  from  obstructed  function.  P";°  ' 

untur  coitus,  conceptio,  et  purgatio.      un  ' 
advent  of  puberty,  nothing  may  cause  ^'-n-  °' 
abnormality.    But  with  the  onset  ol  >"'^"=''  ""| 
distress  begins,  due  to  retention  of  the  menstiual 


fluid.  At  first,  perhaps,  this  is  limited  to  passing 
attacks  of  uterine  colic,  marked  by  pelvic  pain  and 
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bearing  down  or  expulsive  efforts.  Vomiting  oftei. 
attends,  as  in  all  cases  where  the  uterine  fibre  is 
suddenly  stretched.    These  attacks,  more  or  less 
periodical,  are  not  attended  by  the  expected  appear- 
ance of  the  menses.     Occasionally  there  is  a 
vicarious  discharge  of  blood  in  the  form  of  epis- 
taxis  (Pullen).    In  Pullen's  case,  one  of  absence 
of  the  vagina,  there  were  marked  menstrual  mo- 
limina,  but  no  accumulation  of  menstrual  blood  in 
the  uterus  or  neighbourhood.    When  an  artiticial 
vagina  was  made,  menstruation  took  place  periodi- 
cally by  this  channel,  and  the  epistaxis  ceased. 
Gradually  the  distress  increases.    A  sense  of  ful- 
ness  In  the  pelvis  arises  j  the  hypogastrium  en- 
larges ;  the  abdomen  is  visibly  larger ;  perhaps 
pregnancy  is  suspected  ;  there  is  sometimes  reten- 
tion of  urine  from  the  pressure  of  the  uterus  and 
vagina,  distended  with  the  accumulating  menstrual 
secretion;  defaecation  is  dilBcult,  and  the  digestive 
function  is  disturbed;  irritative  fever,  with  a  sallow 
skin,  and  vomiting — the  result  of  absorption  of 
the  watery  part  of  the  confined  fluid— sets  in. 
On  examination,  a  firm,  even  tumor  is  felt,  rising 
from  the  pelvis  behind  the  symphysis  pubis,  some"^ 
times  as  high  as,  or  even  higher  than,  the  um- 
bilicus. 

The  uterus  gradually  yields  under  excentric 
pressure  ;  as  in  pregnane}-,  or  when  it  contains  a 
growing  polypus,  it  then  grows,  its  muscular  walls 
as  well  as  its  cavity  enlarging.    This  process 
meets  to  a  certain  extent  the  pressure  of  the  accu- 
mulating fluid,  but  the  contained  matters  receiving 
fi-esh  increments  at  every  menstrual  epoch,  after  a 
time  require  more  f-pace;  then  other  compensating 
processes  bring  alleviation,  and  stave  off  for  awhile 
the  critical  moment  when  the  strain  can  no  longer 
be  borne;  the  more  watery  element  of  the  con- 
tained fluid  is  absorbed,  and  to  supplement  the  im- 
perfect distension  of  the  uterus,  another  cavity  is 
formed  by  the  distension  of  the  vagina;  and  the 
Fallopian  tubes  stretching,  form  further  supple- 
mentary receptacles,  and  form  tumors  which  can 
be  felt  on  either  side  of  the  uterus,  in  the  iliac 
fossa;,  or  in  the  vaginal  pouch.    The  obstruction 
to  normal  menstruation  is  sometimes  compensated 
by  menstrual  deviation— that  is,  by  fluxes  from  the 
intestines,  bladder,  nose,  skin,  &c.    The  uterus 
and  vaginal  cavities  are  commonly  divided  by  a 
strait  formed  by  the  cervix  uteri.    This  vaginal 
pouch  may  be  very  large,  especially  if  the  occlu- 
sion exists  at  the  vulva,  when  it  may  so  compress 
the  rectum  as  to  obstruct  defajcation  (Tuckwell). 
If  the  occlusion  exists  higher  up  the  vagina,  a 
pouch  is  still  formed.    And  it  is  remarkable  that 
the  vaginal  wall  undergoes  hypertrophy  in  tlie  same 
way  as  the  uterine  wall.      In  a  fatal  case.  Dr. 
Sutton  (Lo7id.  Hasp.  Reports,  lf)67)  found  the 
vagina  so  much  hypertrophied  that  the  walls  at 
the  upper  part  were  quite  as  thick  as  the  uterine 
parietes.      Klob    contends    that,   in    cases  of 
obstruction  at  the  vulva,  it  is  the  vagina  that 
chiefly  or  almost  exclusively  forms  the  sac,  the 
uterus  scarcely  contributing.     This  is  certainly 
not  always  the  case;and  it  may  be  doubted  whether 
it  is  even  generally  so.    The  uterus  certainly  en- 
largos  considerably,  and  the  easily  distensible 
Fallopian  tubes  become  greatly  distended,  forming 
a  distinct  tumor  readily  felt  on  cither  side,  some- 
times, as  Bcrnutz  remarks,  mistaken  for  pelvic 
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phlegmons.    But  generally  the  uterine  orifices  of 
the  tubes  are  expanded.    The  Fallopian  tubes 
have  been  found  distended  even  when  shut  ofl' 
from  the  uterine  cavity.    There  is  a  valuable  spe- 
cmien  (described  in  Tuekwell's  paper)  in  the 
Kadcliffe  museum.     Two  large  pouches  exist 
vaginal  and  uterine.  The  uterus  was  so  distended' 
that  its  walls  were  not  thicker  than  those  of  the 
bladder.    A  further  stage  leads  to  the  escape  of 
blood  from  the  Fallopian  tubes  at  their  fimbriated 
extremities,  or  through  rents  into  the  peritoneum. 
This  event,  long  ago  pointed  out  by  Brodie,  hag 
been  amply  confirmed  by  subsequent  observers. 
Ihe  blood  collecting  in  the  Douglas'  pouch  consti- 
tutes retro-uterine  haematocele.     The  common 
effect  of  this  IS  pelvic  peritonitis,  sometimes  fatal 
a    others  resulting  in  segregation  of  the  effused 
blood  by  plastic  matter;  a  later  stage  of  which  is 
a  process  of  suppuration  or  necrosis  of  the  posterior 
vaginal  wall,  and  possibly  discharge  of  the  hsema- 
tocele  and  cure.    As  Bernutz  says,  and  I  venture 
to  add  my  own  testimony  in  support,  the  fore- 
going phenomena  of  obstructed  menstrual  flow 
may  result  from  uterine   deviations,  especially 
flexions,  from  spasmodic  contraction  of  the  cervix 
uteri,  and,  according  to  my  own  observation,  from 
congenital  narrowing  of  the  os  externum  uteri 
associated  with  a  conical  vaginal-portion.  The 
symptoms  of  abdominal  shock  and  peritonitis  fol- 
lowing upon  those  of  retention  of  menses,  indicate 
the  occurrence  of  effusion  of  blood  from  the  Fal- 
lopian tubes  into  the  peritoneum.     These  sym- 
ptoms, depending  on  the  same  accident,  are  very 
liable  to  follow  operations  for  the  discharge  of  the 
ntained  fluid.    The  diagnosis  of  the  resultin-. 
Iiasmatocele  may  therefore  be  conveniently  dis- 
cussed here.    A  tumor  is  formed,  sometimes  of 
considerable  size,  in  the  Douglas'  sac.    Af  first 
this  IS  soft,  fluctuating;  it  gets  harder  under  co- 
agulation and  the  eff^usion  of  plastic  matter  around 
It;  a  firm  tumor  may  be  felt  rising  above  the 
pubes,  even  to  the  umbilicus.     The  abdominal 
walls  can  be  made  to  glide  over  it.    The  limit  of 
the  tumor  may  be  defined  by  percussion;  inferiorly 
the  tumor  sinks  into  the  pelvis.    By  the  vagina 
we  find  the  tumor  pushing  forward  the  roof  and 
posterior  wall  of  this  canal,  shortening  it,  and  com- 
pressing it  from  behind  forwards,  so  that  the 
finger  is  guided  to  the  os  uteri  driven  forwards  and 
downwards  behind  the  symphysis.    The  os  f,-lt 
in  this  position,  and  a  firm  rounded  mass  extend 
ing  behind  it,  has  been  mistaken  for  retroversion 
of  the  enlarged  womb,  and  this  the  more  readily 
because  retention  of  urine  has  often  been  an 
urgent  symptom.    The  diagnosis  is  made  clear  by 
the  uterine  sound-if  it  can  be  used— which  runs 
up  behind  the  symphysis  forwards,  and  its  poinb 
may  be  felt  through  the  abdominal  walls  and  fun, 
dus  of  the  uterus,  showing  that  the  uterus  ia  erect 
or  inclined  forward,  or  to  one  side.    The  nature  of 
thejetro-uterine  tumor  is  further  made  manifest 
by  examination  by  the  rectum.    And  in  retrover- 
sion, if  the  bladder  is  first  emptied,  no  tumor  ia 
felt  above  and  behind  the  pubes. 

One  of  the  most  important  characters  of  blood 
tumors,  and  of  retro-uterino  ha;matocele  especially 
IS  the  successive  modifications  they  undergo  Al- 
most immediately  after  its  formation,  a  lucmatocelo 
IS  larger  and  more  distinctly  fluctuating.  In  a  fe\\f 
days  It  has  a  gummy  consistence;  later  still  we  find 
fluctuation  m  some  parts,  and  hard  nodules  in 
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others,  showing   the  separation  into   clot  and 
serum. 

Menstruation  invariably  leads  to  an  accession  of 
pain  in  the  tumor,  and  to  increase  of  size  and  tension. 

The  tumor  usually  forms  a  communication  at 
its  lower  part  with  the  vagina  or  rectum,  a  process 
of  absorption  taking  place  through  the  walls  of 
these  organs.  The  discharge  of  the  contents 
brings  about  quick  improvement. 

The  blood-cyst  may  be  to  a  great  extent  ab- 
sorbed, leaving  a  seious  cyst. 

Inflammation  and  segregation  ensuing,  it  may 
be  transformed  into  a  purulent  cyst.  When  the 
cyst  has  been  opened,  either  spontaneously  or  arti- 
ficially, diarrhoea  or  dysentery  is  apt  to  follow, 
owing  to  the  extension  of  inflammation  to  the 
rectum.  The  return  to  health  is  very  gradual. 
HEemorrhagic  fibro-peritonitis  is  less  grave  than 
other  forms.  The  blood  is  less  irritating,  and  the 
attendant  conditions  are  freer  from  blood  infec 
tion. 

Organisation  of  false  membranes  may  remain, 
and  form  adhesions  with  uterus,  tubes,  or  ovaries, 
displacing  these  organs.  _ 

If  evacuation  is  not  effected,  hectic  becomes 
more  pronounced.  If  the  uterus  succeeds  in  ter- 
minating the  retention,  the  symptoms  gradually 
disappear.  But  if,  on  the  contrary,  it  fails,  the  in- 
flammation runs  its  course,  and  pus  is  formed  in 
the  broad  ligament,  and  fluctuation  may  be  felt  in 
vagina  or  rectum. 

Chills  and  general  uneasiness  continue  until 
either  a  free  incision  is  made  into  the  fluctuating 
part,  or  nature  opens  the  abscess. 

Health  is  permanent  or  otherwise  according  to 
the  success  of  the  treatment  directed  to  the  removal 
of  obstruction  of  the  cervix  uteri. 

As  to  the  treatment  of  the  consecutive  hemato- 
cele there  is  a  difference  of  opinion  whether  the 
blood  cyst  should  be  punctured  or  not.  Nelaton 
advised  puncture,  Bernutz  strongly  condemns  it. 
Now  that  it  is  known  that  the  effubion  is  in  the 
peritoneal  cavit}',  the  reason  against  the  practice 
is  strengthened.  Death  has  in  many  cases  followed 
puncture.  I  share  Bernutz's  opinion.  Recovery 
may,  as  a  rule,  be  expected  under  a  judicious  sys- 
tem of  rest.  In  a  case  under  my  care  at  bt.  Iho- 
mas's,  Professor  White  of  Buffalo  advised  me  to 
puncture  and  clear  out  the  blood  telling  me  he 
had  so  treated  cases  successfully.  I  did  not  punc- 
ture, but  the  patient  recovered  well,  and  this  is 
my  common  experience.  It  may,  however  be  de- 
sirable to  puncture  where  hectic  is  very  prolonged, 
and  where  symptoms  of  septicemia  supervene. 

Treatment.— In  the  case  of  apparent  absence  ot 
the  vagina,  there  are  three  methods  of  proceeding. 
The  first  is  to  cut  a  channel  through  the  tissues 
between  the  urethra  and  rectum  up  to  the  uterus. 
The  second,  adopted  by  Fletcher  {Laneet  IBiO- 
1831),  by  Amussat  {Gazette  mcdicale,  1865),  is  to 
tear  or  stretch  out  a  canal  by  the  lingers,  or  other 
dilating  instruments.  The  third  may  be  called 
the  mixed  method,  making  use  both  of  cutting  and 
dUatina.  The  last  combines  the  advantages  of  the 
two  preceding,  and  at  the  same  time  reduces  their 
disadvantages.  Whatever  mode  is  adopted,  the 
patient  is  placed  iu  lithotomy  position;  the  fpace 
between  the  urethra  and  rectum  is  carefully  ex- 
amined; the  index  of  the  left  hand  is  passed  into 
tlie  rectum;  the  sound  is  passed  into  the  bladder, 
and  feeling  for  it  by  the  finger  in  the  rectum,  the 


amount  of  tissue  available  for  burrowing,  and  the 
position  of  the  uterine  tumor  are  determined. 
Then  the  sound  is  held  up  under  the  pelvic  arch, 
whilst  the  finger  carries  the  rectum  away  in  the 
opposite  direction.  A  transverse  incision  is  made 
in  front  of  the  anus  through  the  skin;  then, 
cautiously  nicking  with  the  knife  or  scissors,  and 
stretching  out  with  the  fingers,  working  between 
the  finger  in  rectum  and  tlie  sound  in  urethra  as 
guides,  a  canal  is  opened  to  the  uterus.  If  the  os 
is  felt,  a  sound  should  be  tried  first  ;  if  the  os  he 
impervious,  it  may  be  perforated  by  . a  trocar,  or  by 
the  knife.  It  may  be  desirable  to  carry  out  the 
proceeding  at  different  siuings.  It  will  generally 
be  necessary  to  place  a  tent  or  bougie  in  the  ute- 
rine opening,  to  prevent  closure  ;  and  the  artificial 
vagina  must  be  preserved  by  plugging  with  lint 
steeped  in  carbolic  acid,  glycerine,  or  the  glass  or 
vulcanite  dilator  of  Sim. 

When  the  closure  of  the  vagina  is  the  result  of 
cicatrices  from  slough,  the  same  cautious  mode  of 
dissecting  and  dilating  may  be  adopted. 

Where  the  vaginal  canal  exists,  and  there  is 
closure  of  the  vulva  by  agglutination  .of  the 
nymphfe,  or  from  imperforate  hymen,  the  prepon-  . 
derance  of  testimony  is  in  favour  of  making  an 
opening  into  the  vagina.    The  distended  fluctuat- 
ing membrane  indicates  the  spot.    This  is  pierced 
by  a  trocar,  or  better  by  a  knife.    A  contention 
exists  as  to  whether  the  opening  should  be  made 
free  or  very  small.  If  the  accumulated  blood  escapes 
very  rapidly,  there  is  risk  of  sudden  contraction  of 
the  uterus,  stretching,  perhaps  rending  of  the  Fal- 
lopian tubes,  especially  if  tiiey  had  contracted  ad- 
hesions, and  the  entry  of  air  into  the  uterus  lead- 
ing to  decomposition  and  septiccemia.    It  is  held 
that  these  dangers  are  lessened  by  letting  the 
blood  ooze  out  very  slowly.    The  fact  is,  that 
death  has  followed  both  methods,  and  we  are,  per- 
paps,  not  yet  in  possession  of  certain  means  of  ren- 
heringeven  the  slightest  puncture  perfectly  safe,  i 
believe  the  opening  should  be  sufficiently  large  to 
admit  of  easy  evacuation;  and  that  to  prevent  the 
entry  of  air  a  compress  should  be  applied  on  the 
uterus,  and  sustained  by  moderate  pressure  with  a 
band.ige.    In  some  cases  injections  of  warm  water 
have  been  used  to  wash  out  the  uterus.    It  is 
doubtful  whether  this  is  good  practice  at  the  time 
of  the  operation  ;  but  if  there  should  arise  decom- 
position, the  gentle  injection  of  a  weak  solution  ot 
permanganate  of  potash,  or  carbolic  acid,  \wu  oe 
desirable.    After  a  few  days  it  is  proper  to  enlarge 
the  opening  in  the  vulva,  by  removing  «  ^'""'"^ 
piece  of  the  membrane,  so  as  to  fit  the  parts  for  all 
their  functions.    Absolute  rest  m  bed  for  some 
days  is  a  wise  precaution,  not^'itH^'^-'^'JlS ' 
tories  of  cases  where  impunity  has  f-'^^^^f 
neglect.    Symptoms  of  Peritouit.s  >nd.ca  l^g 
ret"uned  fluid  has  suddenly  escaped  m to  the  per 
tcneal  cavity,  have  set  in  on  the  t'.rd  or  fou^ 
day.    The  iontraction  of  the  uterus  le'^^'"?  "'S 
catastrophe  does  not  take  place  ,f 
tlie  operation.    The  greatest  care,  theretore, 
necessary  for  some  days  alterwards. 

In  cases  of  occlusion  of  the 
tion  of  menses,  the  indication  is  to  >"«ke  pas^«, 
into  the  cavity.    This  may  be  done  lo  «  '^^^^^ 
by  a  bistoury.  The  fluid  evacuated,  it  's  nec  y 
to  introduce  a  tent-a  metallic  one  .s  bc^'.^^  J^^^^ 
serve  tlie  opening,  which  would  <>  " e  ■ 
and  lead  to  a  repe.ition  of  the  much.et. 
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liability  is  especially  great  in  lasei  of  contraction 
after  amputation  of  tiie  neck.  Lefort  citt's,  how- 
ever, several  instances  where  death  followed  the 
evacuation  by  puncture. 

Some  have  advised  puncturing  by  the  rectum  in 
preference,  ,ind  even  puncture  of  the  uterus  above 
the  symphysis  pubis  has  been  recommended. 

The  experience  of  puncture  by  the  rectum  is  not 
so  favourable  as  to  show  any  superiority  over  open- 
ing by  the  vagina.  It  is  an  imperfect  operation, 
for  the  establishment  of  a  vaginal  canal  would  still 
be  indicated,  when  relief  from  hasmatometra  had 
been  obtained.  In  cases  where  opening  up  the 
natural  route  is  impracticable  or  too  hazardous,  it 
may  be  resorted  to  as  a  temporary  expedient. 
Fatal  peritonitis  followed  in  cases  treated  in  this 
way  by  Antoine  Dubois  and  Dujiuytren. 

Dr.  Gldham  (Gut/'s  Reports,  1857)  reports  two 
cases  in  which  puncture  per  rectum  was  practised. 
In  one  there  was  congenital  absence  of  vagina;  the 
OS  uteri  was  felt  through  the  rectum;  the  trocar 
was  made  to  pierce  at  this  point  ;  the  operation 
was  repeated  on  four  occasions;  at  last  the  opening 
continued  patent,  and  menstruation  took  place  by 
the  rectum.  In  the  other  case,  the  vagina  was 
closed  by  dense  cicatrix  ;  the  os  uteri  was  felt  by 
rectum,  and  was  punctured;  relief  followed.  A 
third  case  at  Guy's  is  reported  by  Dr.  Hicks 
{Med.  Times  and  Gaz.,  1861)  ;  here  there  was  ab- 
sence of  vagina  :  puncture  by  rectum  was  followed 
by  relief,  and  as  far  as  the  report  goes,  there  was 
subsequent  araenorrhoea. 

In  striking  for  the  os  uteri  by  the  vagina,  it  is 
very  possible  to  pierce  the  rectum  behind  the  cer- 
vix. In  such  a  case  menstruation  has  thencefor- 
ward occurred  per  rectum. 

The  time  selected  for  the  operation  should  be 
remote  from  the  menstrual  epochs;  during  the 
epoch  the  uterus  is  more  apt  to  resent  interference.] 

Hubert  Barnes. 
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[VAGINA  AND  PERIN^EUM,  RUPTURE 
OR  LACERATION  OF.— Laceration  of  the 
female  perina;umand  vagina  in  parturition  is  of  not 
very  unfreqnent  occurrence.  Of  its  causes,  and  of 
the  most  i  ftectual  modes  of  preventing  it,  it  is  un- 
necessary to  speak  in  a  surgical  dictionary  ;  we 
shall,  therefore,  only  refer  here  to  the  surgical 
means  by  which  the  injury  may  be  repaired,  and 
which,  since  the  last  edition  of  this  work  was  pub- 
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lished,  have  been  brought  to  a  high  degree  of  per- 
fection. 

These  lacerations  vary  greatly  in  extent,  from 
a  slight  tear  at  the  fourchette  to  a  laceration  of  the 
whole  length  of  the  perinaaum  and  sphincter  muscle 
into  the  rectum,  and  sometimes  of  the  recto-vaginal 
septum  for  an  inch  or  more  in  the  upward  direc- 
tion. It  will  be  convenient  for  practical  purposes 
to  divide  perineal  ruptures  into:  I.  Rupture  of  the. 
perinajum,  varying  in  extent,  but  not  involving  the 
sphincter  ani  muscle.  2.  Rupture  in  which  the 
sphincter  ani  is  also  torn  through.  3.  Rupture  in 
which  not  only  the  perineeum  and  sphincter,  but 
the  recto- vaginal  septum  also,  are  involved  ;  and  4, 
the  very  rare  case  of  "  central  rupture,"  in  whicli 
the  fratal  head  is  forced  through  the  perina;um, 
leaving  its  anterior  and  posterior  margins  uninjured. 
Such  a  division  is  practically  useful,  as  in  each  case 
some  modification  in  the  operative  procedure  be- 
comes necessary. 

The  inconvenience  suffered  by  the  patient  from 
a  laceration  of  the  perinaum  depends,  of  course 
on  its  extent.  A  slight  tear,  or  one  not  more  than' 
half  or  three-quarters  of  an  inch  in  extent,  is  not  of 
any  material  importance.  When,  however,  the 
whole  length  of  the  perinaeum  down  to  the  sphinc- 
ter ani,  is  torn  through,  the  loss  of  support  to 
the  pelvic  floor  is  sensibly  felt,  and  a  feeling  of 
weakness,  of  weight,  and  of  bearing  down  is  com- 
plained of.  The  absence  of  the  perin£Eum  predis- 
poses, also,  to  dilatation  and  prolapse  of  the 
posterior  wall  of  the  vagina  with  the  rectum— 
rectocele— or  of  the  anterior  wall  with  the  bladder 
— cystocele— or  even  of  the  uterus  itself. 

When  the  sphincter  ani  is  torn  through,  the 
inconvenience  is  greatly  increased,  as,  in  ad- 
dition to  the  loss  of  support,  there  is  inability, 
partial  or  complete,  to  control  the  passage  of  the' 
fjeces,  which,  when  fluid,  will  almost  always  es- 
cape involuntarily,  though,  when  solid,  they  may 
be  retained  tolerably  well  by  the  fibres  of  the  in- 
ternal sphincter.  In  the  more  serious  case,  where 
both  sphincters  and  the  recto-vaginal  septum  are 
involved,  iill  fsecal  matters,  whether  solid  or  fluid, 
as  soon  as  ihey  reach  the  lower  part  of  the  rectum^ 
necessarily  escape  externally,  and  the  patient  is  in 
a  most  miserable  condition. 

In  former  times  but  little  was  effected  by  sur- 
gery for  the  reparation  of  these  lesions.  R-centK-, 
however,  the  improvements  in  the  mode  of  apply- 
ing sutures,  and  the  introduction  of  silver  and 
other  metallic  wires  for  that  purpose,  have  been 
the  means  of  saving  a  large  number  of  women 
from  life-long  misery  ;  and  when  the  parts  are  in 
a  healthy  condition,  an  operation  for  tlie  repair  of 
tht^se  lacerations  may  be  undertaken  with  almost  a 
certainty  of  success. 

The  question  arises  whether  such  an  operation 
should  be  practised  immediately  after  the  occur- 
rence  of  the  injury,  that  is  to  say,  within  twenty- 
four  or  at  most  forty-eight  hours  after  delivery  or 
whether  it  should  be  delayed  till  the  torn  surfaces 
have  healed,  and  the  parts  have  been  restored  to 
a  quiescent  and  healthy  condition.  The  former 
plan  is  recommended  by  many  authorities,  and  has 
the  recommendation  that  time  is  saved  by  it  and 
that  the  patient  is  spared  the  inconvenience' of  a 
subsequent  confinement  to  her  bed  for  two  or  three 
weeks.  Against  it,  however,  may  be  urged  first 
that  in  many  of  these  cases,  where  the  parts  are  not 
severely  injured,  cicatrisation  may  take  place  bv 
3  M  2  ^ 
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natural  means  to  a  sufficient  extent  to  free  the 
patient  from  any  material  inconvenience,  without 
any  operation  at  all  ;  and,  secondly,  when  there  is 
laceration,  the  parts  are  in  a  condition  very  un- 
favourable for  adhesive  union,  and  the  operation 
will  therefore  not  unfrequently  fail,  while  if  it 
should  succeed  it  is  not  likely  to  produce  so  firm 
and  thick  a  perinseum  as  may  be  obtained  if  the 
operation  is  delayed  till  a  later  period. 

It  is  tlirough  the  writings  of  Dieffenbach,  of 
Langenbfch,  of  Fricke,  and  especially  in  this 
country  tiirough  the  persistent  advocacy  of  Mr. 
Biiker  Brown,  to  whose  work  on  the  Surgical  Dis- 
eases of  Women  the  reader  is  referred,  that  the 
attention  of  the  profession  has  been  called  to  this 
operation,  and  an  immense  number  of  patients, 
whose  cases  would  have  formerly  been  considered 
hopeless,  have  obtained  permanent  and  complete 
relief. 

The  method  of  operating  which  modern  experi- 
ence has  shown  to  be  most  efficacious,  is  the  bring- 
ing together  the  torn  surfaces,  and  maintaining 
them  in  apposition  by  means  of  the  quill  suture, 
after  the  removal  of  any  irregularities  if  the  opera- 
tion is  undertaken  immediately,  or  the  careful 
denudation  of  the  cicatrised  surfaces  if  it  is  deferred 
till  a  later  period. 

Different  operators  have  suggested  various  mo- 
difications in  the  details  of  the  procedure,  which 
want  of  space  renders  it  impossible  to  dwell  upon, 
but  the  following  is  the  plan  which  has  been 
adopted  by  the  writer  with  almost  uniform  success 
in  nearly  one  hundred  cases,  some  modifications 
being  required  according  to  the  severity  of  the 
laceration. 

Referring  first  to  the  cases  in  which  the 
periucBum  has  been  torn  down  to  but  not  through 
the  sphincter  muscle — the  patient  being  placed  in 


the  lithotomy  position,  a  portion  of  akin  and 
mucous  membrane  is  dissected  off  on  each  side  of 
the  lower  half  of  the  vulva,  so  as  to  form  a  raw 
surface,  which  should  be  about  an  inch  and  a  half 
in  length  on  each  side,  the  right  and  left  portions 
being  continuous  with  each  other  below  across  the 
median  line.    It  should  be  an  inch  or  more  in 
depth  antero-posteriorly  at  the  lower  part  next  the 
anus,  but  may  diminish  to  about  half  an  inch  in 
depth  towards  its  upper  part.    It  is  better  first  to 
mark  the  outline  of  this  raw  surface  by  incisions 
with  the  scalpel,  and  then  to  dissect  oflf  the  mucous 
membrane,  the  thinnest  possible  layer  of  which 
should  be  removed.    This  is  better  than  trans- 
fixing the  part  with  a  knife,  and  cutting  a  sort  of 
flap  from  within  outwards,  as  recommended  by 
some,  as  a  smaller  amount  of  tissue  is  removed, 
and  vessels  of  any  size  are  less  likely  to  be 
wounded.    Care  should  be  taken  that  the  de- 
nuded surface  is  not  situated  too  far  outwards 
upon  the  buttock,  or  too  far  inwards  towards  the 
vagina,  but  just  where  the  opposite  sides  would 
naturally  and  readily  come  in  contact.    The  deep 
sutures  which  are  to  hold  the  quills  are  next  to  be 
inserted.    For  this  purpose  the  most  convenient 
instrument  is  a  strong  Heedle  set  in  a  handle,  with 
an  eye  near  the  point,  and  bent  at  a  right  angle  at 
about  three  and  a  half  inches  from  the  point,  the 
part  from  the  angle  to  the  point  being  slightly 
curved.    This  should  be  entered  through  the  skm 
on  the  left  side  of  the  patient,  about  an  inch  ex- 
ternal to  the  cut  surface,  and  be  brought  out 
plose  to  the  posterior  edge  of  that  surface,  taking 


hold  of  as  much  tissue  as  possible  ;  and  should 
be   then   thrust  onwards  through   the  opposite 
side  at  a  corresponding  depth.    The  eye  near  the 
point  may  then  be  threaded  with  a  strong  wire 
suture,  and  the  needle  is  withdrawn,  carrying  the 
suture  with  it.    I  am  in  the  habit  of  using  four 
deep  sutures  of  silver  wire,  and  of  fastening  them 
to  perforated  ivory  bars,  which  represent  the  quills. 
Each  ivory  bar  is  perforated  with  four  holes  about 
half  an  inch  apart.    One  of  these  should  be  ready 
threaded  with  two  pieces  of  wire,  each  piece  being 
looped  through  the  two  adjacent  holes,  and  when 
the  four  sutures  have  been  passed,  they  are  passed 
through  the  holes  in  the  second  ivory  bar,  and 
being  drawn  tight,  the  whole  is  firmly  secured  by 
twisting  together  the  ends,  first  of  the  two  lower, 
and  then  of  the  two  upper  wires.    By  having  the 
wires  looped  on  the  one  side,  no  fastening  is  re> 
quired  on  that  side,  while  on  the  other  side  two 
adjacent  wires  are  fastened  simultaneously,  thus 
saving  time,  and  securing  a  more  uniform  pressure 
on  the  part.   The  quill  suture  serves  to  hold  the 
deeper  part  of  the  cut  surfar.es  in  contact,  but  the 
cutaneous  edges  must  also  be  held  together  by  four 
or  five  superficial  sutures  of  finer  wire.  In  the  case 
now  under  consideration,  where  the  sphincter  is 
entire,  there  is  no  occasion  to  divide  it,  as  its  action 
in  no  way  interferes  with  the  apposition  of  the 
cut  surfaces. 

The  patient  should  then  be  placed  in  bed  on  her 
side.  Sufficient  opium  should  be  given  to  prevent 
the  action  of  the  bowels  for  the  first  seven  or 
eight  days,  and  the  urine  should  be  drawn  off 
twice  or  thrice  daily  with  a  catheter.  The  deep 
sutures  should  be  cut  and  removed,  together  with 
the  ivory  clamps,  at  the  end  of  forty-eight  hours. 
Some  oedematous  swelling  generally  takes  place, 
but  soon  subsides  when  the  pressure  of  the  quill 
suture  is  removed.  If  left  longer  than  this,  irrita- 
tion and  suppuration  is  apt  to  be  set  up,  and  no 
compensating  advantage  is  obtained.  The  super- 
ficial sutures  need  not  be  removed  till  the  sixth  or 
seventh  day,  by  which  time  tolerably  firm  union 
will  in  most  instances  have  been  obtained.  The 
bowels  may  now  be  emptied  by  a  brisk  aperient, 
followed  by  an  enema,  and  the  opiates  discon- 
tinued. The  catheter  may  also  be  dispensed 
with.  ...  . 

In  this  wav  a  thick  and  firm  perinffium  will  m 
most  instances  be  obtained,  and  if  the  operation 
be  properly  performed,  failure  will  rarely  be  met 
with, 

111  the  cases  where  the  sphincter  has  been  torn 
through  into  the  rectum,  somewhat  greater  care  is 
necessary  to  secure  accurate  contact  at  the  lovyer 
part,  and  especially  to  prevent  any  aperture  being 
left  between  the  i-ectum  and  vagma  behind  tne 
neulv-made  perinajum.    The  latter  untoward  re- 
sult may  be  best  avoided  by  splitting  the  recto- 
vaginal  septum  for  a  short  distance  in  the  horiMUtal 
direction,  at  the  point  where  it  forms  a  sor  o» 
eperon  at  the  centre  of  the  torn  part.     tnu  , 
by  turning  up  the  vaginal  portion  of  the  split  sep^ 
turn,  and  causing  the  two  lowest  o    the  deep 
sutures  to  take  a  slight  hold  of  U  on  its  ra^  s^.r 
face  as  they  are  passed  through,  it  will  ^ 
cover  the  spot  where  "tl'erwise  a  recto-ja£..al 
communication  might  probably  bo  ^'"H;  ?^ 
will,  at  the  same  time,  increase  the  'h-ck.^« 
the  lower  part  of  the  new  penna;uni.  ^'^  r  , 
of  cases,  division  of  the  sphincter  is  beneficial,  as 
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the  action  of  the  muscle  otherwise  tends  to  ecpa- 
riite  the  surfaces,  nnd  especially  to  open  the  lower 
angle  of  the  wound,  but  an  incision  on  one  side 
only  is  sufficient  for  the  purpose;  it  is  unnecessary 
to  cut  it  through  on  both  sides,  as  has  been  re- 
commended. 

In  the  still  more  severe  cases  in  which  the 
recto-vaginal  septum  is  torn  for  a  greater  or  less 
extent  upwards,  the  operation  above  described 
will  be  insufficient,  as  a  recto-vaginal  communica- 
tion would  be  almost  certain  to  remain.  It  is 
therefore  necessary  iirst  to  unite  the  recto-vaginal 
septum,  and  afterwards  to  restore  the  perinteum. 
To  unite  tiie  recto-vaginal  septum,  the  edges  must 
be  pared  on  each  side,  and  a  sufficient  number  of 
wire  sutures  inserted.  These  may  be  secured  by 
simply  twisting  their  ends,  no  quill  suture  being 
required.  When  union  is  complete  and  firm, 
which  will  usually  be  at  the  end  of  about  three 
weeks,  the  second  operation  for  the  restoration  of 
the  perinccum  may  be  undertaken  on  the  plan 
already  described. 

In  the  rare  case  of  central  rupture  of  the  peri- 
nseum,  the  better  plan  will  be  to  divide  the  re- 
maining anterior  portion  and  then  to  proceed  in 
the  ordinary  way.] 

James  R.  Lane. 
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VAGINA,  PROLAPSUS  OR  INVER- 
SION OF. — According  to  Sabatier  and  Levret, 
the  lining  of  the  vagina  is  alone  displaced;  but 
Richter,  Chelius,  and  other  writers  describe  the 
vagina  as  liable  to  two  kinds  of  prolapsus :  in 
one,  all  its  tunics  are  included  in  tlie  protru- 
sion; in  the  other,  its  lining  membrane  only  is 
relaxed.  In  the  first  case  the  inversion  of  the 
vagina  is  associated  with  prolapse  of  the  uterus, 
and  is  a  necessary  consequence  of  that  condition 
(see  Utkrus,  Prolapsus  op).  It  is  only  in  the 
latter  case  that  the  uterus  may  not  be  involved. 
{Chelius,  Handb.  der  C/iir.  b.  i.  p.  771.)  ' 

Occasionally  a  prolapsus  of  the  posterior  portion 
of  the  vagina  is  observed  in  consequence  of  vaginal 
/jerai'a  (see  Hernia)  ;  though  in  some  cases  of  dropsj-, 
a  circumscribed  protrusion  of  the  vagina,  in  the  form 
of  a  cyst  filled  with  fluid,  is  sometimes  observed. 
[Again,  a  prolapsus  of  the  anterior  wall  of  the  va- 
gina, together  with  the  bladder,  is  not  unfrequent, 
and  constitutes  the  condition  known  as  vaginal 
cystocele  (see  Dladder,  Diseases  of),  while, 
similarly,  prolapse  of  the  posterior  wall  with  the 
rectum  forms  a  vaginal  rectocele  (seeliECTocELE). 

A  prolapsus  of  the  inner  membrane  of  the  va- 
gina is  seldom  more  than  half  an  inch  or  an  inch 
ill  extent,  and  is  usually  limited  to  the  posterior 
and  lower  part  of  the  canal,  which  is  somewhat 
loosely  attached  to  the  rectum  ;  whereas  the  ante- 
rior wall  being  firmly  connected  with  the  neck  of 
the  bladder,  and  with  the  urethra  which  passes 
throii|^h  it,  is  seldom,  if  ever,  displaced,]  This 
condition,  while  small  and  recent,  may  siimetiines 
be  removed  by  astringent  applications.  When,  how- 
ever, it  is  of  long  standiug,  much  expectation  of 
success  from  this  treatment  cannot  be  entertained, 
and  in  such  a  case  a  prolapsus  of  the  inner  mem- 
brane of  the  vagina,  when  limited  to  one  part  of  it, 
may  always  be  safely  extirpated.  (See  Rickkr,  An- 
fammjr.  der  Wttndarzn.  b.  vii,  chap.  4.  J.  C. 
L'ider,  Pio<jr.  \-3.  Bj  Var/incB  Ulcri  ProcidciUia. 
Jen.  17yl.  A/.  J.  Chelius,  Ihmdb.  der  Cltir.  b.  i. 
p.  770.  Ileidelb.  182e.) 


VARICOCELE  (from  vario),  a  disteiuled  vein, 
and  ktiAt],  a  tumor);  sometimes  called  Cirsocele 
(see  the  word),  is  a  varicose  distension  aud  en- 
lar|iement  of  the  spermatic  veins;  and,  wliether 
considered  on  account  of  the  pain  which  it  some- 
times occasions,  or  on  account  of  the  wasting  of 
the  testicle,  which  now  and  then  follows,  it  may 
truly  be  called  a  disease.    It  may  readily  be  mis- 
taken for  a  descent  of  a  small  portion  of  omentum. 
The  uneasiness  which  it  occasions  is  a  dull  kind 
of  pain  in  the  back  and  testicle,  which  is  generally 
relieved  by  suspension  of  the  scrotum.    In  the 
course  of  the  cord,  an  irregular  swelling,  consisting 
of  several  enlarged  vessels,  can  be  felt,  which 
swelling  has  a  pyramidal  shnpe,  with  the  broad 
part  towards  the  testicle  and  the  narrow  part 
toward*  the  abdominal  ring.    When  the  patient 
lies  on  his  back,  the  tumor  diminishes,  or  disap- ' 
pears  altogether,  because  this  posture  promotes  the 
return  of  the  venous  blood;  but  when  the  patient 
stands  up  it  reappears,  because  the  column  of 
blood  in  the  spermatic  vein  has  then  to  ascend 
against  its  gravity.    Moderate  pressure  with  the 
hand  will  make  the  tumor  disappear,  not  all  at 
once,  but  gradually;  and,  when  the  pressure  is 
taken  away,  the  swelling  reappears  ;  not  sud- 
denly, but  in  a  slow  and  gradual  manner.    It  has 
been  fancied  to  resemble  a  collection  of  earth- 
worms; but,  whoever  has  an  idea  of  a  varicose 
vessel  will  not  stand  in  need  of  an  illustration  by 
comparison.     It  is  most  frequently  confined  to 
that  part  of  tlie  spermatic  cord  which  is  below  the 
abdominal  ring;  and  the  vessels  generally  become 
larger  as  they  approach  the  testis.    M.  Blandin 
refers  to  instances  of  varicocele  of  both  sides  so 
large  as  to  conceal  the  testes  and  the  penis.  (See 
Did.  de  Med.  ei  de  Chir.  vol.  xv.  p.  566.) 

In  the  greater  number  of  cases,  the  disease 
remains  stationary  and  occasions  no  serious  incon- 
venience, so  that  many  persons  have  it  without 
being  aware  of  the  circumstance.  In  other  in- 
stances, however,  it  produces  a  sense  of  weight, 
and  even  acute  pain  in  the  testicle.  Sir  Benjamin 
Brodie  had  a  patient  in  whom  the  pain  was  very 
severe,  in  consequence,  as  was  suspected,  of  the 
varicose  cluster  pressing  on  some  nervous  filament. 
(See  Land.  Gaz.  Med.  vol.  xiii.  p.  378.) 

[Occasional  sharp  neuralgic  pains  are  not  un- 
frequent in  this  affection,  but  the  pain  is  not 
dependent  upon  the  size  of  the  tumor,  for  it  is 
generally  most  severe  in  recent  and  rapidly  formed 
cases  where  the  varicocele  has  not  attained  a  large 
size,  and  is  due,  no  doubt,  to  the  sudden  compres- 
sion of  a  branch  of  nerve:  the  co-existence  of 
varicose  veins  and  neuralgic  pain  is  often  met  with 
in  the  lower  extremities  and  other  parts  of  the 
body  from  a  similar  cause.  As  a  rule,  a  large 
varicocele  which  has  been  gradually  formed  is  not 
a  painful  affection,  and  is  productive  of  incon- 
venience simply  from  its  weight  and  the  sense  of 
dragging  upon  the  cord.} 

When  a  varicocele  becomes  large  and  is  of  long 
standing,  it  is  apt  to  produce  atrophy  of  the  tes- 
ticle, in  cunscqucnce  of  the  imperfect  circulation 
of  blood  through  it,  resulting  from  the  dilated 
condition  of  the  spermatic  vein  and  its  branches. 
Pott  had  seen  this  organ  so  wasted  as  hardly  to 
be  discernible;  and  Mr.  S.  Sharp  noticed  the 
same  tiling.  Pott  had  also  observed  the  same 
effect  from  the  injudicious  application  of  n  truss 
to  a  varicocele;  tlie  vessels,  by  means  of  the  pres- 
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Eurc,  became  enlarged  to  a  prodigiouj  size,  b\it  the 
testicle  shrunk  to  almost  nothing.  {Pull's  Works, 
vol.  ii.) 

The  spermatic  veins  (M.  Velpeau  observes) 
which  are  tortuous,  undulating,  very  large,  and  to 
the  number  of  two,  three,  four,  or  even  more,  are 
readily  distinguishable  down  to  the  epididymis, 
and  usually  placed  in  front  and  at  the  sides  of  the 
other  vessels.    Long,  soft,  with  defective  valves, 
continually  dragged  by  the  weight  of  the  testicle, 
enveloped  in  loose  cellular   tissue,  exposed  to 
compression  in  the  inguinal  canal  in  consequence 
of  the  double  bend  which  they  make,  and  being 
also  equally  pressed  upon  in  the  iliac  fossa  in  front 
of  the  muscles,  by  the  end  of  the  ileum,  or  the 
coecum,  on  the  right,  and  by  the  sigmoid  flexure 
of  the  colon  on  the  left,  it  is  not  surprising  that 
*the  spermatic  veins  should  frequently  be  the  seat 
of  varicose  dilatation,  and  that  a  varicocele  should 
become  sometimes  very  large.  The  kind  of  knotty 
chain,  which  they  then  form,  gradually  enlarges  as 
they  approach  the  t.sticle,  because  their  branches 
increase  in  number  in  proportion  as  they  come 
nearer  to  the  lower  end  of  the  cord.    This  fact 
proves,  that  in  order  to  obliterate  them  by  incision 
or  ligature,  as  anciently  practised  {Paul.  JEyin. 
Sprcngel,  t.  vii.),  and  in  modern  times  successfully 
by  Delpech,  they  shou'.d'  be  exposed  as  high  as 
possible.    (See  Alf.  Velpeau,  Anat.  cliir.  p.  I!i9. 
t.  ii.  8vo.  Paris,  1838.) 

[Varicocele  is  a  very  common  affection  ;  accord- 
ing to  Professor  Humphry  it  is  present  in  about 
one  male  adult  in  ten  (Holmes's  Syslem  of  Surgery, 
vol.  iv.  p.  612).  It  occurs  during  that  period  of  life 
-when  the  functional  activity  of  the  genital  organs 
is  greatest,  from  fifteen  to  thirty.  It  is  extremely 
rare  before  puberty,  and  when  it  commences  after 
thirty,  or  thirty-five,  is  usually  the  result  of  an 
injury,  or  long-continued  pressure  upon  the  cord, 
and  it  then  seldom  attains  a  large  size.  The  affec- 
tion generally  shows  a  tendency  to  decrease  as  life 
advances. 

The  formation  of  a  varicocele  is  due  to  other 
causes  than  those  which  produce  varices  elsewhere  ; 
as  it  is  exceptional  to  find  this  disease  co-existing 
with  a  varicose  condition  of  the  lower  extremities, 
or  even  with  haemorrhoids.  These  causes  are 
partly  structural  and  partly  accidental. 

The  accidental  or  exciting  causes  are  such  as 
promote  a  frequent  aflSux  of  blood  to  the  testicle, 
or  offer  an  habitual  obstacle  to  its  return.  These 
are  :  venereal  excesses;  masturbation;  hard  riding; 
injuries  to  the  testicle  ;  tumors  in  the  groin  or 
abdomen;  a  hernia  ;  a  badly -fitting  truss;  various 
chronic  affections  of  the  scrotum  and  cord;  pro- 
longed muscular  efforts,  &c.    The  structural  causes 
are:  the  dependent  position  of  the  testicles  ;  the 
great  length  of  the  spermatic  veins;  their  feeble 
coats  and  imperfect  valves;  their  large  size  and 
plexiform  arrangement  within  the  scrotum  ;  the 
vertical  ascent  of  the  column  of  blood  within  them, 
and  its  continuous  pressure   upon  their  lower 
branches;  and  the  abrupt  angles  formed  by  the 
vessels  as  they  enter  and  leave  the  inguinal  canal 
would  tend  also  to  impede  the  current  of  blood. 
To  overcome  these  difficulties  special  auxiliarie.'^ 
aie  developed  to  aid  in  the  venous  return  ;  of 
which  the  cremaster  muscle  and  the  dartos  tissue 
are  the  chief.    These  structures,  by  the  support 
and  compression  they  afford  to  the  veins  whilst  in 
the  scrotum,  arc  of  matfU-i  il  service  in  preventing 
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congestion,  and  in  promoting  the  onward  flow  of 
the  blood.  This  is  well  shown  by  the  fact  that 
those  persons  who  are  the  subjects  of  varicocele  are 
generally  of  a  lax,  flabby  habit  of  body,  and  as 
the  dartos  and  cremaster  share  in  the  general  re- 
laxation of  the  tissues,  the  testicles  lose  their 
necessary  support,  and  distension  of  the  veins 
results.  For  the  same  reason  residents  in  warm 
damp  climates  are  peculiarly  liable  to  this  disease. 

Although  these  causes  would  operate  in  the 
formation  of  a  varicocele  equally  on  both  sides  of 
the  body,  yet  in  the  vast  majoritj'  of  cases  the 
disease  occurs  on  the  left  side  only,  and  a  number 
of  reasons  have  been  assigned  to  account  for  this 
circumstance.  Examples  of  double  varicocele  are, 
however,  occasionally  met  with.  But  in  these 
the  right  veins  are  almost  always  much  smaller 
than  the  left.  {Landouzy,  de  Varicocele,  1838.) 
Mr.  Erichsen,  though,  alludes  to  one  or  two  in- 
stances where  the  right  veins  formed  the  larger 
tumor.  {Science  and  Art  of  Surgery,  3rd  edit.  p. 
1118.)] 

Morgagni  remarked  that  the  disease  is  more 
frequently  in  the  left  than  the  right  spermatic  cord; 
a  circumstance  which  he  refers  to  the  left  sperm- 
atic vein  terminating  in  the  renal.  {De  SediLus  el 
Caus.  Morh.  Epist.  43,  art  34.) 

[Sir  Astley  Cooper  adopted  this  view,  and  con- 
sidered that  the  junction,  at  a  right  angle,  of  the  left 
spermatic  vein  with  the  renal,  and  the  horizonUil 
direction  of  the  larger  current  of  blood  along  tiiis 
latter,  would  offer  such  an  obstacle  to  the  free 
discharge  of  blood  from  the  spermatic  as  to  cause 
permanent  congestion  of  that  vein,  and  therefore  a 
tendency  to  varicocele.  Vidal  de  Cassis  also  in- 
sisted so  strongly  upon  this  being  the  correct  ex- 
planation, as  to  assert  that  when  the  affection 
occurs  upon  the  right  side,  it  was  owing  to  a 
transposition  of  the  internal  viscera.] 

Mr.  Mayo  joins  J.  L.  Petit,  Calli.en,  and 
Richerahd,  in  stating  that  it  is  more  frequent  on 
the  left  side  than  the  right,  "  owing  to  the  position 
of  the  sigmoid  flexure  of  the  colon  over  the  left 
spermatic  veins.  For  the  same  reason  (he  adds) 
it  is  often  benefited  by  purging."  {Outlines  of 
Human  Pathology,  p.  562.)  M.  Blandm  also 
specifies,  as  one  cause  of  varicocele,  the  pressure  of 
the  large  intestine  on  the  spermatic  veins.  (Seel 
Diet,  de  Med.  et  da  Chir.  prat.  vol.  xv.  p.  562.) 

It  is  sometimes  alleged,  that  even  in  persons 
who  are  not  habitually  costive,  the  left  spermatic 
veins  are  naturally  more  tortuous  and  capacious 
than  the  right.  Cruveilhier  also  takes  into  account 
the  generally  larger  size  and  lower  situation  of  the 
left  testicle,  as  possibly  concerned.  {Blandm,  vol. 
cit.  p.  564.) 

[  It  is  probable  thatall  these  causes  may  conduce  to 
the  formation  of  a  varicocele  on  the  left  side  rather 
than  on  the  right;  but  the  much  greater  length  o 
the  left  spermatic  vein  is  alone  sufficient  to  account 
for  the  almost  constant  occurrence  of  the  atteetion 
on  this  side.  For  not  only  is  the  left  vein  longer 
in  consequence  of  the  more  dependent  position  oi 
the  testicle,  as  alluded  to  by  Cruveilhier  but  its 
point  of  junction  with  the  renal  is  at  a  much  higher 
level  than  that  of  the  right  spermatic  vein  wi  i 
the  vena  cava;  and  this  circumstance  must  consti- 
tute one  of  the  chief  determining  causes  loi  " 
varicose  condition  of  the  left  vein.] 

Varicocele  is,  more  i^oqneiuU  th:^^^,  ^  oUkv 
disorder,  mistaken  for  an  omental  hermit.  v\ 


large  it  dilatea  upon  coughing ;  and  it  swells  in  the 
ei-ect,  and  retires  in  the  recumbent,  posture  of  the 
bmiy.  There  is  only  one  sure  method  of  distin- 
guisliing  the  two  complaints  :  place  the  piitient  in 
a  horizontal  position,  and  empty  the  swelling  by 
pressure  upon  the  scrotum;  then  put  the  fingers 
firmly  upon  the  upper  part  of  the  abdominal  ring 
and  desire  the  patient  to  rise;  if  it  is  hernia,  the 
tumor  cannot  reappear  so  long  as  the  pressure  is 
continued  at  the  ring;  but  if  it  is  a  varicocele,  the 
swelling  returns  with  increased  size,  on  account  of 
the  return  of  blood  into  the  abdomen  being  pre- 
vented by  the  pressure.  {Sir  Astley  Cuoper  on 
Iiiyiiinal  Hernia.) 

When  the  complaint  is  attended  with  pain,  cold 
saturnine  astringent  lotions  may  be  applied,  and,  if 
very  severe,  blood  may  be  taken  away  by  means 
of  leeches ;  the  bowels  should  be  kept  open  ;  tlie 
patient  placed  in  the  horizontal  posture  ;  and  the 
testicle  supported  by  a  suspensory  bandage. 

In  general,  nothing  more  is  required  than  the 
suspensory  bandage,  cold  applications,  purgatives, 
and  sometimes  leeches,  to  remove  any  temporarj' 
uneasiness  or  pain  resulting  from  varicocele  ;  and 
then  the  disease  remains  stationary,  the  patient 
merely  wearing  the  suspensory  bandage,  without 
which  the  uneasiness  will  soon  return.  Patients 
with  varicocele  should  also  have  recourse  to  cold 
bathing,  and  avoid  costiveness  ;  which  precautions, 
if  not  adequate  to  effect  a  radical  cure,  will  gene- 
rally keep  the  disease  from  making  progress  and 
becoming  troublesome. 

Gooch  and  other  writers  relate  cases  in  wiiich 
the  pain  was  so  intolerable  and  incurable,  that 
castration  was  the  only  means  of  relief.  Putting 
castration  out  of  the  question,  let  us  briefly  inquire 
what  expedients  have  been  tried  when  tiie  disease 
is  productive  of  unusually  severe  pain,  and  resists 
ordinary  treatment.  Some  practitioners,  on  the 
authority  of  Celsus,  have  cut  down  upon  the 
varicose  veins  and  put  a  ligature  round  them.  In 
one  instance,  Sir  Everard  Home,  like  Paul  Cu- 
mano,  at  Trieste,  performed  such  an  operation  in 
St.  George's  Hospital.  ''  In  this  case,  venous 
inflammation  took  place,  attended  with  so  much 
constitutional  disturbance,  that  the  patient  nearly 
died."  {Sir  Benjamin  Brodie,  in  Land.  Med.  Gaz. 
vol.  xiii.  p.  .379.)  At  the  present  day,  this  use  of 
the  ligature  is  abandoned ;  for  if  not  followed  by  a 
dangerous  or  fatal  attack  of  phlebitis,  it  would 
probably  be  so  by  atrophy  of  the  testicle. 

J.  L  Petit,  in  several  instances,  cut  awaj'  the 
clusters  of  varicose  spermatic  veins,  as  is  stated, 
with  such  success  that,  in  one  instance,  where  the 
varicocele  had  been  as  large  as  a  child's  head  pre- 
viously to  the  operation,  the  function  of  the  tes- 
ticle, which  had  been  in  a  weakened  state,  was 
strengthened  by  this  proceeding.  More  generally, 
howevur,  atrophy,  or  sometimes  even  suppuration 
of  the  testis,  might  be  a  consequence  of  tlie  liga- 
ture or  excision  of  the  veins.  It  app.'ars  that  the 
latter  was  what  happened  to  the  patient  operated 
up  m  by  Dflpech,  and  by  whom  this  distinguished 
surgeon  was  assassinated  out  of  revenge.  (See 
JJlandin,  vol.  cit.  p.  50!!.) 

In  the  liope  of  avoiding  both  phlebitij  and  atro- 
phy of  the  testicle,  M.  Havat  recommended  pa>fi- 
iiig  under  the  veins,  through  the  integuments,  a  pin, 
over  which  a  ligature  was  twisted  so  as  to  make 
pressure.  With  the  same  view,  M.  Hre.schot 
proposed  pbliteratiug  the  vein  by  pinching  it  up 
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together  with  the  skin,  by  menns  of  a  pair  of  com; 
pressing  forceps.  Another  practice  is  that  of  Dr. 
Fricke,  which  consists  in  passing  a  seton,  of  three 
or  lour  threads,  tiirough  the  bundle  of  varicose 
veins.  In  a  case  of  varicocele  of  such  severity  as 
to  require  an  operation,  Mr.  Mayo  would  be  dis- 
posed to  recommend  the  application  of  potassa  fusa 
to  the  plexus  of  veins,  having  first  exposed  them 
by  dividing  the  skin.  {Outlines  of  Human  Palho- 
logi/,  p.  SG2,) 

The  practice  advited  by  Breschet  or  Fiicke 
has  the  recommendation  of  simplicity  and  mild- 
ness. But  I  believe  the  necessity  f  ir  any  opera- 
tion is  very  rare.  In  one  case,  where  the  pain 
was  excessive,  and  supposed  to  arise  from  pressure 
of  the  varix  on  some  nervous  filament.  Sir  Ben- 
jamin Brodie  divided  the  skin,  and  then  cut 
through  the  varix  with  a  pair  of  scis-;or£  "  A 
little  bleeding  took  place,  but  none  of  any  conse- 
quence ;  pressure  for  a  few  minutes  stopped  it. 
The  wound  healed;  no  inconvenience  followed  the 
operation,  and  the  patient  was  entirely  relieved  of 
the  pain  he  sulTered  previously."  (See  Lond.  Med. 
Gaz.  vol.  xiii.  p.  379.)  In  another  case  of  bad 
varicocele,  in  a  boy,  the  same  gentleman  applied  a 
blister  over  the  tumor,  and  kept  it  open,  and  the 
varicocele  and  the  pain  were  considerably  lessened 
by  it. 

Mr.  Wormald  has  lately  mentioned  some  cases 
in  which  painful  varicoceles  were  relieved  by 
means  of  a  ring,  about  an  inch  in  diameter,  made 
of  soft  silver  wire,  of  a  suitable  thickness,  padded 
and  covered  with  wash-leather.  "  Through  this," 
says  he,  "  I  drev/  the  lower  part  of  the  scrotum, 
whilst  the  patient  was  in  the  recumbent  position, 
and  the  veins  comparatively  empty.  I  then 
pressed  the  sides  of  the  instrument  together  with 
sufficient  force  to  prevent  the  scrotum  escaping. 
The  use  of  this  instrument,  every  morning  before 
the  patient  rose  from  his  bed,  enabled  him  to 
walk  nineteen  miles  on  the  third  day  after  its 
application;  and  although  he  has  for  six  years 
worn  an  instrument  of  this  description,  he  has 
never  experienced  the  least  inconvenience." 

[Man}'  methods  of  operation  have  been  devised 
for  the  relief  of  this  affection,  all  having  for  a 
common  object  the  obliteration  of  the  dilated 
veins.  Ricord  has  applied  to  a  varicocele  the 
very  ingenious  form  of  ligature  recommended  by 
Tavignot  for  an  artery,  and  it  has  been  largely 
practised.  It  consists  in  passing  a  double  ligature 
through  the  scrotum  between  the  veins  and  the 
vas  deferens,  and  another  through  the  same  open- 
ings in  the  skin,  but  commencing  from  the  opposite 
side  above  the  veins  between  thera  and  the  in- 
tegument :  the  double  ends  of  each  ligature  are 
then  passed  through  the  loop  of  the  other,  so  that 
the  veins  are  included  in  a  sort  of  running  knot  ; 
the  ligatures  are  fastened  to  an  instrument  with  a 
rack,  called  a  serre  nanid,  and  tightened  dailv  until 
they  cut  their  way  through  the  veins.  Of  the 
many  operations  which  have  been  suggested,  that 
which  seems  best  to  fulfil  the  purpose  of  occluding 
the  veins,  and  to  olfur  less  risk  and  inconvenience  to 
the  patient,  is  the  method  of  Davat,  referred  to 
above,  which  has  since  been  practised  by  Velpcan, 
.lobert,  Liston,  and  others.  In  this  a  pin  is  passed 
through  the  scrotum  beneath  the  veins,  between 
them  and  the  vas  deferens,  and  a  ligature  twisted 
round  the  ends  of  the  pin  in  the  form  of  a  figure  8, 
so  as  to  n.ake  suflicient  pressure  to  arrest  the  flow 
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of  blood  through  them  :  the  pins  should  he  removed 
after  about  four  da)'8,  by  which  time  obliteration 
of  the  veins  will  have  been  effected  by  adhesion  of 
their  internal  coats  :  if  the  varicocele  be  very  large 
more  than  one  pin  will  be  required. 

Mr.  Henry  Lee  has  recommended  compression 
of  the  veins  by  two  pins  introduced  about  one 
and  a-half  inch  from  each  other,  and  subcutaneous 
division  of  the  vessels  between  them  ;  but  this  plan 
does  not  seem  to  offer  any  advantages,  whilst  it  is 
attended  with  more  risk  than  the  other. 

As  above  stated,  an  operation  is  very  rarely 
needed  in  this  affection,  and  should  never  be 
imdertaken  until  all  other  means  have  failed.  In 
the  vast  majority  of  cases  the  palliative  measures 
at  our  disposal  are  quite  sufficient  to  relieve  the 
inconveniences  occasione.d  by  a  varicocele  ;  the 
disease,  moreover,  has  a  tendency  to  diminish  with 
age  :  and,  except  in  extreme  cases,  does  not  pre- 
vent the  procreative  function.  On  the  other  hand, 
very  grave  and  even  fatal  consequences  have  at 
times  followed  the  several  operations  employed  : 
atrophy  of  the  testicle  is  not  an  uncommon  result  ; 
a  gradual  recurrence  of  the  affection  is  not  rare, 
unless  a  suspensory  bandage  be  permanently  worn  ; 
whilst  phlebitis,  pyseraia,  and  the  other  dangers 
which  attend  operations  upon  veins  are  incurred, 
and  anxiety  therefore  must  always  be  felt  as  to 
the  issue  of  this  otherwise  very  simple  proceed- 
ing-] 

G.  G.  Gascoyen. 

J.  A.  Murray,  de  Cirsocele,  Upsal,  1 784.  Pott,  On 
Hydrocele,  &c.  Richter,  in  Nov.  Conomen.  Goett. 
No  iv.  anrt  in  Obs.  Chir  fasc.  ii.  p.  22.  Gooch,  Chir. 
Works.  Most,  Diss,  de  Cirsocele,  HiHae,  1796.  Med. 
Gaz.,  April,  1838.  Sir  A.  Cooper,  Obs.  on  the  Struc- 
ture and  Diseases  of  the  Testis,  1830.  Landouzii.  de 
Varicocele,  Paris,  1838.  {Vidal  (de  Cassis),  Traits  de 
Path,  externe,  Paris.  1846.  Curling,  On  the  Diseases 
of  the  Testis,  2nd  edition,  1855.] 


V/.mX. — [Synonymes  :  Ancients,  Varix  and 
Cirsus.  i^'rew/j.  Varices  and  Phlebectasie.  German, 
Blutaderknoten  ;  Krampfadern.    Italian,  Varice. 

Defiuilion. — A  compressilile  tumor  formed  in  the 
course  of  a  vein,  and  consisting  of  the  permanent 
dilatation  of  part  of  its  canal 


sized  veins  that  this  part  of  the  subject  has  been 
successfully  studied.  Both  the  coats  of  the  ves- 
sels and  the  textures  around  them  have  been 
examined. 

There  are  some  anatomical  and  phvsiological 
conditi.ms  peculiar  to  the  veins  which  render  tliem 
liable  to  those  influences  which  cause  the  varicose 
condition.  These  may  be  shortly  stated  to  be 
the  small  amount  of  contractile  tissue,  the  sparing 
development  of  elastic  elements,  and  the  compa- 
ratively great  preponderance  of  the  fine  connecting  ' 
tissue  of  filamentous  fibres.  Readiness  to  collapse 
and  incapacity  to  contract  are  natural  properties  of 
the  veins.  An  increase  of  tissue  in  and  about  the 
coats  of  the  veins,  by  which  they  remain  open  and 
patent  when  cut  across,  is  one  of  the  morbid  states 
associated  with  the  condition  of  varix  and  which 
it  is  necessary  to  describe. 

The  structure  of  the  medium  s'zed  veins,  as  that 
of  the  vena  saphena  magna,  is  best  observed  by 
boiling  its  tissue  in  diluted  acetic  acid  (one  to 
six)  and  examining  it  by  sections  with  the  aid  of 
needles.  We  can  then  verify  the  description 
given  by  Kdlliker.  The  textur;il  elements  may  be 
thus  arranged  : — (1)  common  undulathig  binding 
tissue,  with  (2)  fine  isolated  elastic  nucleated  fibres 
intermixed,  and  surrounding  (3)  a  large  amount 
of  smooth  muscle  tissue,  composed  of  long  and 
broad  fusiform  elements.  Kolliker  also  describes 
smooth  muscle  cells  in  the  innermost  coat  of  the 
saphena.  The  laminated  arrangement  of  the 
tisstres  can  readily  be  detected  in  successful  sec- 
tions. It  is  chiefly  in  the  properties  of  the  twig, 
the  elastic  and  the  smooth  muscle  tissue,  that  those 
alterations  are  to  be  observed  which  are  associated 
with  the  condition  of  varix  in  the  first  instance,  or 
in  some  cases,  as  the  process  of  development  from 
one  morbid  state  to  another  is  not  clearly  made 
out. 

The  following  three  conditions  may,  however, 
lie  stated: — (1)  changes  in  the  textural  elements 
of  the  veins  ;  (2)  the  exudation  of  new  formations 
amongst  the  textural  elements  of  the  vein  ;  (3) 
changes  in  the  tissues  immediately  surrounding 
the  vein.  The  secondary  effects  which  immediately 


Description. — Varices  look  for  the   most  part  I  result  from  these  changes  are  :—(l)  atrophy  ol  the 

'  vein  substance  ;  (2)  hypertrophy  from  deposition 
of  new  matter  ;  (3)  the  formation  of  cysts  (hce- 
morrhoids?);  (4)  wasting  or  degeneration  of 
neighbouring  textures,  and  the  formation  of  ulcers 
commonly  termed  "  varicose." 

The  obvious  physical  conditions  of  varix  may 
be  shortly  stated  to  be— (I)  turgescence  from 
blood  ;  (2)  diffuseness  of  distribution  ;  (3)  con- 
volutions and  dilatations.  Tiiese  three  morbid 
states,  viz.  the  altered  histological  elements,  the 
secondary  effects,  and  the  obvious  physical  condi- 
tions, act  and  react  upon  each  other  so  that  it  is 
difKcult,  if  not  impossible,  to  trace  the  pathological 
changes  in  the  order  of  their  succession;  but  some 
observations  remain  to  be  made  regarding  the  cir- 
cumstances which  are  observed  to  be  associated 
with,  or  which  bring  about  some  of  the  plicnomena 
described  above.  The  atrophy  of  the  walls  ot  a 
vein  is  seen  associated  with  dilatation  of  its  calibre, 
and  degeneration  of  the  histological  elements  ol 
the  middle  coat.  The  contractile  cells  become 
granular,  and  this  combined  with  pressure  against 
the  sides  of  the  vessel,  caused  by  the  "'"eased 
volume  of  blood,  gives  rise  to  atrophy  and  ""<^" 
tion.    Associated  with  this  state  the  atrophj  aa- 


like  straight  or  tortuous  cords  of  a  blue  colour, 
more  or  less  sacculated  and  of  greater  or  less  size, 
soft,  slightly  elastic,  firmer  at  some  points  than  at 
others  ;  occupying  a  greater  or  less  extent  of  a 
limb  ;  capable  of  being  emptied  by  pressure  (ex- 
cept when  occupied  by  coagula),  and  refilling 
rapidly  when  the  pressure  is  removed,  and_  not 
generally  adherent  to  the  overiying  skin.  When 
the  capillary  vessels  are  alone  affected  they  will 
appear  as  minute  red  or  blue  lines  permeating  the 
surface,  while  when  the  larger  vessels  are  much 
implicated,  several  dilatations  may  coalesce  so  as 
to  form  large  bosses  resembling  a  mass  of  entwined 
leeches.  Varix  may  affect  the  capillary  or  the 
larger  veins  alone,  or  may  simultaneously  impli- 
cate both. 

Varicose  veins  are  rendered  more  prominent  by 
heat  and  the  long  continuance  in  the  erect  pos- 
ture. In  shape  they  may  be  round,  oval,  or 
irregular,  and  the  greatest  amount  of  dilatation 
occurs  at  the  seat  of  tlie  valves. 

Pathology  and  Morbid  Anatomy— The.  writer 
is  indebted  to  Professor  Aitken  for  the  fol- 
lowing exposition  of  the  morbid  anatomy  of 
varices    It  is  chiefly  in  the  small  and  medium 


VARIX. 

varices  irregulnrly  mid  permits  the  meinlirane  of 
the  vein  to  project  so  as  to  form  sacculated  dilata- 
tions. The  hypertrophy  of  varices  is  occasioned 
by  the  development  or  deposit  of  new  material. 
The  fibrous  te-xture  of  the  outer  coat  is  sometimes 
so  increased  that  it  cannot  be  separated  fi'om  the 
areolar  tissue  around.  Such  veins  do  not  collapse 
when  cut  across,  and  the  elastic  and  contractile 
tissue  of  their  middle  coat  undergoes  degeneration 
and  paralysis.  Such  veins  no  longer  yield,  like 
healthy  veins,  to  forces  applied  to  their  interior 
or  to  their  walls.  It  is  in  these  cases  that  the 
surrounding  cellular  tissue  undergoes  such  impor- 
tant changes — becoming  thickened  and  condensed. 
The  cells  of  the  adipose  tissue  become  infiltrated 
with  a  dull  white  pellucid  lardaceous  serum,  and 
the  fine  areolar  tissue  is  so  much  condensed 
around  the  veins,  that  a  crisp  feeling  is  given  to 
the  knife  when  dissecting  them  out.  The  func- 
tion of  absorption  through  the  coats  is  in  abej'- 
ance,  but  we  do  not  know  what  alteration  the 
blood  undergoes  within  them. 

A  vein  may  be  uniformly  dilated  or  may  be 
bulged  at  some  parts  and  unchanged  at  others  ; 
and  this  last  irregular  condition  it  is  which  consti- 
tutes true  varix. 

Many  classifications  of  varix  have  been  at- 
tempted. Anchal  recognised  six  vanetit-s  of  the 
affection.  Briquet  three,  and  RokitansUy  two, 
which,  he  adds,  merge  into  one  another,  and  are 
often  simultaneousl}-  present  in  the  same  vessel. 
The  vein,  being  dilated  and  elongated^  assumes, 
according  to  Rokitanskj',  a  winding  course,  bulging 
more  at  one  side  than  at  the  other  ;  while  projec- 
tions of  the  venous  wall  form  along  the  interior 
and  give  it  a  partitioned  appearance.  The  second 
kind  presents  itself  when  a  large  lateral  sac  forms 
at  a  limited  spot,  and  is  connected  with  a  canal  of 
the  vein  by  a  greater  or  less  opening.  The  valves 
for  a  time  continue  to  increase  with  the  vein  and 
then  cease  to  enlarge,  so  that  they  become  no 
longer  capable  of  closing  the  vessel,  and  either 
remain  tense  across  its  channel,  or  turn,  contrary 
to  the  usual  dispnsition,  towards  the  periphery,  or, 
giving  way,  hang  in  shreds  in  the  Ijlood-streara, 
till  they  finally  shrink  and  well-nigh  disappear. 
These  circumstances  show  that  the  valves  cannot 
prevent  the  action  of  the  column  of  blood  on  the 
walls  of  the  dilated  veins  distant  from  the  heart, 
as  Briquet  supposed  they  could. 

Phlebolites — the  result  of  a  stasis  and  coagula- 
tion of  the  blood — are  occasionally  met  with  in 
varicose  veins,  especially  in  those  of  the  abdomen 
and  pelvis  ;  and  calcareous  concretions  and  strati- 
fied coagula,  similar  to  those  seen  in  abdominal 
aneurismal  sacs,  have  been  met  vvith.  The  sacs 
containing  these  at  times  get  closed,  so  as  to  be 
shut  ofl^  from  the  channel  of  the  vessel,  and  de- 
generate into  fibrous  capsules.  The  canal  of  the 
vein  may,  however,  get  blocked  up  and  its  vari- 
cose condition  increased  by  small  coagula,  which 
may  either  become  dissolved  and  washed  away  for 
ever  in  the  torrent  of  the  circulation,  or  be  replaced 
by  others  whose  presence  may  give  rise  to  phle- 
bitis. The  vein  is  said  to  be  less  elastic  and  not 
so  compressible  at  the  points  occupied  by  these 
coagula. 

Acute  inflammation,  with  the  effusion  of  its 
ordinary  products,  occasionally  occurs  in  varix. 
Pus  may  be  thus  effused,  or  the  vessel  may  be 
obliterated  as  in  phlebitis.    The  latter  termina- 
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tion  is  of  course  the  more  favourable  one,  and  that 
which  entails  no  evil  results  except  those  due  to 
the  arrested  circulation  through  the  vessel.  A 
chronic  form  of  inflammation,  leading  to  hyper- 
trophy of  the  coats  and  their  agglutination  to  the 
parts  around,  is  more  common  than  acute  action 
of  an  inflammatory  character.  Ulceration,  too, 
may  become  established,  and,  beginning  either  in 
the  coat  of  the  vessel  or  in  the  surrounding  tissue, 
may  perforate  the  vein  and  give  rise  to  fatal 
hajmorrhage.  The  valves,  being  insufficient,  allow 
of  bleeding  taking  place  from  the  proximal  side. 
Delpech  accounts  for  this  ulceration  by  ascribing 
it  to  the  pressure  of  the  clot  within  the  vessel. 
So,  too,  he  explains  the  comparative  rarity  of 
haemorrhage  in  these  cases,  as  the  clot  has  closed 
or  obliterated  the  vessel  before  it  is  opened. 
Haller  and  Clive,  however,  report  cases  of  fatal 
haemorrhage  from  the  jugular  ;  Portal  and  Mor- 
gagni  from  the  vena  azy-gos  ;  Portal  from  the 
subclavian  ;  Araussat  from  the  saphena  ;  Kyle  of 
Dundee,  Plasse,  and  others  from  the  pudendal 
veins ;  Mitchel  of  Pliiladelphia  from  the  veins  of 
the  stomach  ;  and  Velpeau  from  those  of  the  leg. 
Mr.  Adams,  of  the  London  Hospital,  has  well 
sho  wn  the  advantage  of  elevating  the  limb  in 
cases  of  profuse  haemorrhage  from  varicose  veins 
of  the_  leg,  as,  from  the  valves  being  destioyed, 
there  is  nothing  to  bear  the  column  of  bl.iod. 
Elevation  generally  succeeds  in  temporarily  arrest- 
ing the  bleeding,  and  the  permanent  closure  of  the 
vessel  is  accomplished  by  compress  and  bandage. 
The  stasis  .^nd  sub-acute  inflammation  to  which 
varices  are  liable  give  rise  to  osderaa,  hypertrophy, 
induration,  and  ulceration  in  the  cellular  tissue 
and  skin  of  the  limb,  causing  them  to  coalesce, 
and  makes  the  ulcer  so  often  formed  in  connection 
with  this  condition  peculiarly  difficult  to  heal  (see 
Varicose  Ulcer).  The  skin  in  these  cases 
changes  its  colour  and  becomes  red,  and  ultimately 
of  a  dark  brown  or  livid  hue. 

Causes,  predisposing  and  cxciling. — The  ancients 
ascribed  the  varicosity  of  a  vein  to  its  containing 
bad  or  efl^ete  blood.  In  modern  times  mechanical 
obstructions  are  generally  looked  upon  as  the 
most  common  cause  of  varices,  though  some  writers, 
asChaussier,  Diflpech,  Samuel  Cooper,  and  Briquet, 
deny  altogether  the  general  influence  of  such 
causes.  Obstructions  may  occur  at  an}'  part  of 
the  venous  system  ;  but  the  nearer  they  are  placed 
to  its  centre,  the  more  extensive  will  the  resulting 
afl'ection  be.  It  is  not  necessary  that  such  obstruc'- 
tion  be  complete.  If  the  channel  of  the  main 
trunk  be  reduced  below  that  size  which  is  neces- 
sary for  the  transmission  of  its  tributary  streams, 
a  state  of  dilatation  in  the  peripheral  vessels  will 
in  all  probability  follow.  If  the  collateral  circula- 
tion is  with  difliculty  established,  from  the  exis- 
tence of  few  branches  leading  off  the  obstructed 
vessel,  so  much  more  surely  will  a  varicose  con- 
dition arise.  A  tumor  within  the  thorax  or  in 
the  axilla  will  in  general  be  found  to  be  the  cause 
of  varix  of  the  veins  of  the  head,  neck,  or  upper 
extremit}^ ;  and  a  continued  patency  of  the  um- 
bilical vein,  with  an  anastomosis  existing  between 
it  and  the  superficial  abdominal  veins,  is  a  fruitful 
source  of  varices  on  the  abdominal  wall.  "  Caput 
MedusfD  "  is  an  appellation  which  has  been  applied 
to  varices  in  the  last-mentioned  position  when 
they  have  attained  a  great  development  and  pecu- 
liar arrangement.    The  long  maintoinnee  of  the 
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erect  posture,  particular!}'  if  combined  with  futigup,  I  pressed  vein  swells  more  above  than  below  the 


as  in  marching,  is  probably  the  cause  wh}'  some 
trades  and  professions  are  so  obnoxious  to  the 
disease  under  consideration  ;  while  exposure  to 
wet  and  cold,  or  to  great  heat,  is  the  reputed 
source  of  the  affection  in  the  case  of  others.  The 
frequent  establishment  of  a  state  of  hypera;mia  is 
at  least  a  strong  predisposing  cause.  This  is  seen 
in  effect  in  the  neck  of  the  bladder  of  old  men, 
and  those  who  have  long  suffered  from  calculous 
disease.  The  increased  activity  of  the  circulation, 
and  perhaps  the  pressure  exercised  on  the  deep 
vessels,  accounts  in  all  probability  for  the  varicose 
condition  observed  in  the  vessels  around  diseased 
joints  and  scirrhous  tumors. 

Sub-acute  inflammation  attacking  veins  is  a 
strong  predisposing  cause  of  phlebectasis.  The 
gravid  uterus,  uterine  polypi,  cysts  of  the  ovary, 
some  diseases  of  the  liver,  tumors  of  the  groin, 
ligatures  (as  tight  garters  or  over-tight  lacing"), 
phlebitis  terminating  in  limited  obliteration,  oft- 
renewed  or  long-maintained  muscular  exertion,  by 
which  the  blood  is  forced  from  the  deep  into  the 
superficial  veins — all  these  act  mechanically  in 
bringing  about  a  dilated  condition  of  the  veins. 
Ilerapath  of  Bristol  has  described  a  varicose  con- 
dition of  the  saphena  due  to  the  influence  of  the 
fiilsiform  edge  of  the  opening  in  the  fascia  lata 
strangulating  the  vein.    A  varicose  condition  of 
the  veins  at  the  bend  of  the  elbow  may  be  due  to 
the  wounding  of  the  artery  a?  well  as  the  vein  in 
venesection,  and  the  establishment  of  a  communi 
cation  in  consequence  between  the  vessels  (see 
Aneurismal  Varix).    Pigeaux  thought  that 
such  a  communication  was  the  invariable  source 
of  varices,  founding  his  opinion  on  the  brighter 
colour  of  the  blood  contained  in  such  dilatations 
to  that  which  is  present  in  unaffected  veins,  and 
the  fact  that  varicose  tumors   not  uncommonly 
pnlsate   synchronously  with  the  arterial  pulse, 
J.  L.  Petit  explained  the  former  phenomenon  by 
the  rapidity  with  which  the  blood  passed  through 
the  enlarged  capillaries,  preventing  it  being  de- 
colorised, and  the  subjacent  position  of  an  artery 
is  in  most  cases  the  cause  of  the  pulsation.  The 
weight  of  the  column  of  blood  is  the  probable 
cause  of  the  prevalence  of  the  affection  in  tall 
persons.    The  gouty  diathesis  is  supposed  to  act 
as  predisposing,  and  a  critical  effort  of  nature  to 
reli.'ve  herself  from  a  severe  internal  disease  has 
been  vaguely  set  down  by  some  writers  as  an 
exciting"  cause.     Gunshot  wounds  of  the  lower 
extremities,  especially  when  the  injury  has  been 
attended  by  much  deep  bruising  and  little  super- 
ficial destruction,  has  been  considered  by  Dupuy- 
tren  and  Hennen  as  causing  the  development  of 
varices  ;  and  Velpeau  mentions  simple  contusion, 
and  other  writers  sword  wounds  and  strains,  as 
acting  in  the  same  manner.    In  the  case  of  the 
lower  limbs,  it  is  plain  that  there  are  certain  con- 
ditions which  must  have  a  considerable  influence 
in  predisposing  to  or  establishing  a  state  of  dila- 
tation in  the  veins.    The  long  column  of  blood, 
the  pressure  of  the  viscera  of  the  abdomen  on 
the  vena  cava  inferior,  and  the  effect  of  muscular 
jiction — all  serve  to  impede  the  return  of  the 
blood  to  the  heart,  and  so  to  bring  about  that 
stiite  of  matters  which  is  under  consideration. 

Rima  of  Venice,  judging  from  tiie  fact  that 
(1)  the  blood  flows  from  both  the  upper  and  t!ie 
lower  orifices  of  veins  when  cut,  tiuit  (2)  a  com- 


position of  the  ligature,  and  tliat  (3)  the  dilatation, 
in  place  of  disappearing,  often  goes  on  increasing 
above  the  obliterated  point,  while  it  disappears 
below  that  point — argues  that  the  cause  of  phle- 
bectasis is  a  retrograde  movement  of  the  venous 
blood. 

Although  in  the  vast  majority  of  cases  one  or 
other  of  the  causes  above  mentioned  will  be  found 
in  operation,  still  it  is  unquestionable  that  some 
cases  do  occur  in  which  npne  of  them  is  appreciable. 
The  occurrence  of  the  affection  in  pregnant  females 
at  a  period  of  gestation  too  early  to  warrant  its 
reference  to  the  mechanical  action  of  the  uterus, 
its  limited  development  in  other  cases  on  a  limb, 
or  its  occurrence  in  one  limb  only,  will  not  justify 
the  ascribing  all  to  the  dependent  position  in 
which  the  limb  has  been  kept,  while  the  occasional 
seat  of  the  affection  in  the  unobstructed  veins  of 
the  head  and  neck,  where  the  blood-flow  corres- 
ponds with  the  direction  of  gravity,  are  all  as  yet 
unexplained. 

Again,  though  the  effect  of  the  obliteration  of  a 
venous  trunk  in  giving  rise  to  varix,  is  in  many 
cases  beyond  all  question;  still  it  is  equally  true 
that  the  opposite  condition,  that  of  contraction  and 
obliteration  of  the  peripheral  branches,  may  also 
follow.  The  enfeebled  muscular  and  nervous 
energj-,  as  well  as  the  slower  circulation  in  old 
people,  is  more  probably  the  true  cause  of  their 
proclivity  to  phlebectasis  than  any  thinning  or 
absolute  weakness  in  the  walls  of  the  veins. 

Usual  seat  of  VarLv. — Although  much  ninre 
common  in  the  lower  than  in  the  upper  half  of 
the  body,  varix  may  arise  in  any  part  of  the 
venous  system.  Rokitansky  mentiuns  its  occur- 
rence in  the  pia  mater  of  drunkards,  and  refers  to 
its  occasional  appearance  in  the  vessels  of  the  choroid 
plexus.  The  scalp,  face,  eye,  nose,  temple,  neck, 
arm,  and  thoracic  parietes  have  all  been  seen  thus 
affected,  and  the  disease  in  such  cases  is  usually 
easily  enough  traceable  to  causes  which  are  evi- 
dent, but  the  vessels  on  the  abdominal  walls, 
those  of  the  spermatic  cord,  of  the  rectum,  of  the 
prostate  gland  and  neck  of  the  bladder,  as  welUs 
those  around  the  vesicular  serainales,  tliose  under 
the  mucous  membrane  of  the  bladder,  in  the  va- 
gina, and  on  the  labia  majorca,  those  lying  between 
the  broad  ligaments  of  the  uterus,  and  more  rarely 
those  distributed  on  the  stomach,  intestines,  and 
oesophagus,  have  each  and  all  been  observed  in  a 
varicose  condition.  The  intercostal  and  lumbar 
veins  have  been  found  similiirly  enlarged  in  cases 
in  which  the  vena  cava  superior  has  been  obliter- 
ated, and  the  veins  of  the  urethra  are  said,  at 
times,  to  assume  a  similar  condition.  The  veins 
around  diseased  joints  and  rapidly-growing  tumors 
are  also  subject  to  dilatation.  It  is,  however,  m 
the  lower  extremities  par  crceUenco  that  phlebec- 
tasis presents  itself,  but  not,  as  is  genmlly  sup- 
posed, by  preference  either  in  the  superficial  vessels, 
or  in  the  internal  saphena  in  particular.  \  eriiem 
has  on  the  contrary  shown  that  the  saphena  is  not 
uncommonly  atrophied  when  tlie  deeper  vessels 
are  varicose,  and  that-so  far  from  the  s»P«hcial 
vessels  being  more  frequently  enlarged  tlian  ine 
deep  -  the  disease  in  general  begins  in  e 
latter  and  extends  to  the  former,  and  that  ^t"e 


inter-muscular   twigs  are  freqaently  ""I 

He  has  also  shown  that  the  ■•>tt«';""'\"'''-Uj,fici  i 
lined  to  tlie  deep  vessels,  but  that  the-  su^tihcui 
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veins  nre  never  afFectfd  witliout  thu  deep  beinj 
at  the  s;vme  time  diseased.  Tiie  affection  may 
be  confined  to  one  limb  or  implicate  both,  and  in 
general  one  is  worse  than  the  other — a  result 
which  has  been  variously  explained.  Rokitansky 
says  that  it  often  begins  in,  and  is  most  developed 
in  tiie  thigh  in  females,  while  in  men  it  more  fre- 
quently extends  from  the  leg  upwards.  Hasse, 
again,  says  it  commonly  begins  in  the  main  vessel 
in  men,  and  in  the  minute  twigs  in  women.  Both 
have  probably  formed  their  opinion  on  too  narrow 
an  induction. 

Sea:  and  Age. — The  male,  according  to  conti- 
nental, and  the  female,  according  to  British  authors, 
is  most  obnoxious  to  varix.  Rokitansky  believes 
them  to  be  equally  liable  to  it.  The  occupations 
of  men  would  d  priori  lead  us  to  believe  them 
more  subject  to  the  affection,  yet  the  influence  of 
gestation  in  the  case  of  the  latter  is  very  consider- 
able in  equalising  the  degree  of  proclivity.  Though 
it  occasionally  appears  in  the  young,  and  may  ex- 
tend to  a  lute  period  of  life,  still  it  is  most  observed 
in  persons  of  middle  age.  The  cessation  of  the 
menses  marks  a  common  period  of  its  development 
in  females,  and  Nelaton  quotes  two  cases  from 
Briquet,  in  which  a  flow  of  blood  from  varices 
was  vicarious  of  menstruation. 

Constitutions  and  Trades  liable  to  Varix. — Per- 
sons in  weak  health  with  feeble  hearts  and  torpid 
circulations  are  perhaps  most  subject  to  extensive 
varicose  disease,  while  musjular  men  of  strong 
circulation  are  subject  to  the  affection,  though  in 
a  more  limited  degree,  and  from  an  opposite  cause. 
In  the  case  of  the  latter,  muscular  exertion  is 
said  to  give  rise  to  varix  by  the  pressure  to  which 
the  deep  vessels  are  subjected,  and  in  this  way 
the  affection  may  be  developed  in  the  upper  ex- 
tremity. No  temperament  appears  markedly 
obnoxious  to  varix,  though  many  authors,  ar^juing 
theoretically,  say  that  the  bilious  peculiai-ity  pre- 
disposes to  it.  M.  Begin  has  concluded  from  his 
extensive  observations  made  upon  soldiers  that  the 
soft  lymphatic  temperament  is  not,  as  is  generally 
believed,  that  in  which  varix  is  most  apt  to  arise, 
but  on  the  contrary,  that  in  such  constitutions  the 
veins  are  peculiarly  straight  and  narrow.  Hasse, 
again,  speaks  of  "a  peculiar  habit  of  body — a  pre- 
ponderance of  the  venous  system  which  manifests 
itself  through  the  intervention  of  influences  at  once 
mechanical  and  dynamical."  It  has  been  said 
that  occupations  which  necessitate  long  standing, 
espHcialiy  if  exposure  to  wet  and  cold  be  also  borne, 
are  thought  to  be  a  fruitful  source  of  varix;  but  M. 
JJuchatelet  has  not  found  this  confirmed  among  the 
'•dc'bardeurs"  of  the  Seine,  who  remain  with 
their  feet  long  immersed  in  cold  water.  Washer- 
women, boatmen,  printers,  coachmen,  footmen, 
masons,  cooks,  smiths,  soldiers,  itinerants,  dancers 
on  the  tight-rope,  persons  who  carry  great  weights 
on  their  backs,  as  porters,  women  who  have  been 
frequently  pregnant,  tall  persons,  and  those  who 
suffer  from  torpid  bowels,  are  all  said  to  be  sub- 
ject to  varix.  The  hereditary  transmission  of  the 
disease,  especially  in  the  ha;niorrhoi(ial  vessels,  is 
much  insisted  on  by  some  German  authors,  but  has 
not  been  verified  in  this  country.  Jlasse  laj-s  it 
down  as  an  axiom  that  "  the  offspring  of  a  parent 
subject  to  one  form  of  tlie  disease  is  liable  under 
propitious  circinnstances  to  become  affected  with 
either  of  the  other  fojins." 

iJiai/nosis, — From  what  has  been  already  said. 


little  med  be  added  under  this  head.  Larger 
varicose  vessels  near  the  heart  have  been  mistaken 
fur  aneurism,  from  their  strong  pulsation,  which 
motion  was  first  noticed  by  Morgagni  in  tlie 
jugular.  In  thevaginaand  groin  many  errorsof  diag- 
nosis have  been  made  between  varices,  abscesses, 
and  herniary  protrusions.  M.  Bonnet  has  drawn 
attention  to  the  undulations  which  may  be  caused 
in  a  large  varix  filled  with  fluid  blood  when  it  is 
gently  pressed  by  the  finger,  and  which  fact  may 
he  useful  as  a  means  of  distinguishing  such  sacs. 

Treatment. — The  frequency  of  the  affection,  its 
inconvenience,  and  its  disagreeable  results,  to- 
gether with  the  difficulty  and  even  danger  which 
attends  a  cure,  are  reasons  which  sufficiently  ex- 
plain the  attention  which  surgery  of  all  times  and 
countries  has  paid  to  this  affection,  and  the  mul- 
titude of  devices  which  have  been  suggested  for 
its  treatment.  Without  assenting  to  the  long 
catalogue  of  evils  which  M.  Briquet  has  enumer- 
ated as  growing  either  directly  or  indirectly  from 
varix,  it  is  yet  unquestionable  that  even  in  its 
slighter  forms  the  uneasiness  or  pain,  and  the  de- 
formity which  is  occasioned,  and  the  annoying 
ulcerations,  physical  weakness,  and  suffering,  as 
well  as  the  mental  harass  which  attends  the  aggra- 
vated form  of  the  complaint,  are  sufficient  to  im- 
press upon  us  the  importance  of  all  which  apper- 
tains to  its  management.  In  looking  over  the  ex- 
tensive literature  of  the  subject,  we  cannot  but  be 
struck  with  the  extreme  contradictions  which 
prevail  between  the  views  held  by  different  writers, 
not  only  as  to  the  anatomical  characters  of  the 
disease,  its  usual  seat  and  causes,  but  especially  as 
to  the  best  method  of  treatment  to  be  pursued. 
Many  recommend  as  a  cure  what  others  set  down 
as  a  most  prevalent  and  potent  cause;  thus  while 
there  can  be  little  doubt  but  that  the  pressure  of  a 
tumor  on  the  main  vein  is  a  frequent  cause  of 
dilatation  in  the  vessels  on  the  capillary  side,  )-et 
we  find  cases  recorded  in  which  a  tumor  so  placed 
has  been  represented  as  the  cause  of  a  spontaneous 
cure  of  varices  taking  place,  aid  means  are  re- 
commended to  be  employed  in  treating  the  disease, 
which  act  on  the  vein  in  the  same  manner. 

Before  speaking  of  treatment  it  will  be  right  to 
premise  that  authors  worthy  of  credence  detail  in- 
stances of  absorption  having  been  repeatedly  pro- 
duced by  the  compression  used  in  treating  varices 
of  the  lower  extremity — of  the  disease  being 
vicarious  with  the  catamenia — of  its  appearance 
relieving,  while  its  continuance  warded  off,  otiier 
serious  complaints,  m'.uital  as  well  as  bodily. 

It  will  of  course  be  a  main  point  towards  the 
treatment  to  discover  and  remove,  if  possible,  the 
cause  of  the  disease.  To  this  end  the  clothes,  pro- 
fession, and  occupation  of  the  patient  must  in  the 
first  instance  be  examined;  then  the  local  relations 
and  conditions  of  the  parts  affected,  and  the 
state  of  the  digestive  organs  in  particular  must  be 
ascertained.  It  is,  however,  unquestionable  that  the 
source  of  the  diseiise  is  not  always  to  be  ascer- 
tained, even  by  the  most  careful  examination. 

Constitutional  remedies  will  in  the  majoritj'  of 
cases  be  of  little  use,  but  their  employment  will 
bo  easily  suggested  by  the  particular  case  under 
observation.  Tonics  and  good  diet  are  often  of 
use,  while  Dupuytren's  lung  experience  coun- 
tenanced general  bl  'od-letting,  to  prevent  abdomi- 
nal congestion,  in  many  cases  in  wliicii  pressure 
was  applied. 
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The  treatment  of  varices  lias  Leen  divided  verj- 
properly  into  palliative  and  curative. 

Tlie  palliative  treatment  in  all  the  many  forms 
which  it  has  assumed  aims  at  the  support  of  the 
dilated  vessels,  without  obliterating  them,  by  the 
application  of  evenly  and  c:irefully  graduated 
pressure.  Such  pressure  must  be  applied  from 
the  extremity  of  the  limb  and  extend  above  the 
seat  of  the  disease,  as  well  as  being  most  evenly 
applied,  otherwise  the  affection  which  it  aims  at 
alleviating  will  be  aggravated.  Various  elastic 
substances  are  in  use  to  fulfil  this  end.  Elastic 
stockings  are  used  by  some,  and  elastic  drawers 


by  others  in  varix  of  the  lower  limbs,  while  both 
are  reprobated  by  other  surgeons,  and  the  laced 
stocking,  or  Churton's  elastic  bandage  or  rollers  of 
flannel,  or  woven  texture,  preferred.  Some  report 
the  best  results  from  bandages  which  exert  a  con- 
siderable amount  of  pressure,  as  those  impregnated 
with  gypsum  or  starch.  Cold,  the  application  of 
tincture  of  iodine,  or  the  use  of  flying  blisters,  have 
also  been  locally  applied  and  have  their  advocates. 
The  success  attending  the  use  of  such  agents  has  not, 
however,  been  encouraging  in  the  hands  of  others. 
Perhaps  Mr.  Chapman's  suggestion,  to  use  strips 
of  wet  lint  or  calico  to  support  the  vessels,  is  the 
best  which  has  been  made.  Gottschalk  employed 
paste  rollers  in  the  same  way.  Chapman  recom- 
mends strips  of  cloth  two  or  three  inches  broad 
and  from  twelve  to  sixteen  inches  long,  applied  as 
Scott  does  adhesive  plaster;  a  roller  is  applied 
afterwards,  and  the  whole  wetted  several  times  a 
day  with  cold  water,  a  solution  of  alum,  Goulard's 
lotion,  or  some  such  liquid.  Friction  and  the 
cold  douche  are  used  when  the  bandage  is  reap- 
plied. Over  the  sacculated  expansions  which  oc- 
cur on  the  vessels,  he  exercises  pressure  by  means 
of  leather  cones  and  glass  buttons.  The  propriety 
of  continuing  the  pressure  above  the  knee  when 
the  veins  of  the  thigh  are  varicose  was  long  ago 
pointed  out  by  Boyer.  In  fitting  elastic  stockings 
Chapman  recommends  that  the  measure  of  the 
limb  should  be  taken  in  the  morning,  when  it  is 
unswollen,  and  perhaps  after  a  few  days'  applica- 
tion of  a  roller.  This  point  is  of  considerable 
practical  importance.  In  order  to  take  oflF  the 
weight  of  the  column  of  blood  from  the  dependent 
vessels,  Brodie  draws  strips  of  adhesive  plaster 
across  the  vessel  at  various  points,  and  the  same 
end  is  aimed  at  in  the  elastic  garters  of  some  sur- 
geons, and  the  elastic  ribbons  of  others. 

Such  applications  as  the  foregoing,  combined 
with  rest  and  the  avoidance  of  such  exciting  causes 
as  fatigue,  cold,  wet,  excessive  heat,  &c.,  may  be 
reasonably  expected  to  ameliorate  the  disease  in  all 
cases,  by  preventing  further  enlargement,  ulcera- 
tion, and  effusion,  besides  obtaining  the  absorption 
of  much  of  the  existing  exudation ;  but  that  vessels 
in  a  state  of  dilatation  will  return  to  their  normal 
diameter,  need  hardly  be  looked  for.  Some  have 
objected  to  the  bandaging  in  such  cases  from  its 
inconvenience,  the  difficulty  of  applying  it  pro- 
perlj',  the  excoriations  and  irritations  which  <at 
times  arise  from  the  imprisonment  of  the  perspira- 
tion, and  the  atrophy  and  loss  of  power  which  oc- 
casionally results  in  limbs  long  so  treated.  Such 
objections  are  not,  however,  of  much  weight. 
Leeches,  as  recommended  by  Boyer,  or  lancet 
punctures,  as  proposed  by  Petit,  may  be  called  for 
in  rare  cases. 

Curative   Tiealnienl. — When  tlie  disease  has 


become  much  developed,  and  the  inconvenience 
caused  by  it  great,  when  those  grave  results  which 
sometimes  follow  the  establishment  of  the  affection 
have  appeared,  or  tlireatened  to  appear,  when  the 
palliative  measures  before  mentioned  have  failed, 
or  cannot  be  employed,  then  it  becomes  a  question 
whether  more  decisive  steps  should  not  be  taken 
to  relieve  the  patient  than  any  above  enumerated. 
The  chalices  and  risk  must,  however,  be  well  con- 
sidered, and  the  case  judged  of  by  the  aid  of  a 
careful  review  of  the  age,  habits,  and  constitution 
of  the  patient. 

Of  the  many  modes  of  treating  varix  which  have 
been  suggested,  some,  it  will  be  seen,  aim  at  the 
obstruction  of  the  main  vessel,  others  at  the  oblite- 
ration of  the  branches. 

The  ancients  destroyed  the  vein  by  the  actual 
cautery,  or  excised  part  of  its  continuity.  They 
preferred  the  latter  method  when  there  were  many 
convolutions,  and  the  former  when  the  vessel  was 
straight.  The  (ft-quoted  case  of  Caius  Marius 
serves  to  illustrate  the  pain  of  the  burning  pro- 
cess. Extirpation  was  revived  in  modern  times 
by  Boyer,  Richerand,  and  others,  but  soon  fell 
again  into  desuetude.  The  severity  and  frequent 
failure,  and  its  uselessness  in  those  cases  in  which 
the  deep  vessels  were  engaged,  are  the  chief 
causes  which  led  to  its  abandonment. 

As  in  the  cases  of  spontaneous  cure  of  varix  on 
record,  the  favourable  result  has  been  produced  by 
a  coagulum  forming  and  plugging  the  vessel,  and 
the  final  atrophy  of  the  vein  into  a  fibrous  cord ;  and 
as  this  effect  has  been  often  seen  to  follow  inflam- 
matory action  seizing  upon  the  vein,  or  has  resulted 
from  the  pressure  of  a  tumor  on  the  vein,  or  has 
been  occasioned  by  the  sheer  debility  of  the 
patient,  it  has  been  the  object  in  most  of  the 
curative  methods  of  treatment  proposed  of  late 
years  to  produce  a  manageable  amount  of  inflam- 
mation— of  adhesive  inflammation,  as  it  is  often 
loosely  termed — and  in  this  way  to  bring  about  the 
formation  of  a  coagulum  within  the  vein,  the  con- 
version of  this  into  a  fibrinous  plug,  and  thus  the 
obliteration  of  the  vessel.  The  danger  which  at- 
tends all  these  methods  consists  in  the  over-step- 
ping of  due  bounds  in  the  inflammation  set  up,  and 
the  formation  of  pus,  as  a  consequence,  within  the 
vein,  and  thus  poisoning  of  the  constitution  by  the 
entrance  of  the  purulent  secretion  being  brought 
about. 

A.  Pare',  Beclard,  and  Sir  Everard  Home  re- 
vived the  ancient  method  of  operating  with  a  ligature 
on  the  main  vein  in  the  same  relative  situation  as 
Anel  ligatured  the  main  artery  in  aneurism,  i.e. 
close  above  the  affected  point.  A  double  ligature 
was  generally  employed,  and  the  vessel  tied  be- 
tween them.  Dupuytren,  again,  only  used  one 
thread,  and  divided  the  vein  immediately  above 
the  pliice  where  it  was  applied.  Wise  and  others, 
observing  that  a  firm  coagulum  formed  in  from  6ti 
to  48  hours  after  the  application  of  the  thread,  re- 
commended the  removal  of  the  ligature  about  tlie 
expiry  of  the  time  mentioned,  so  as  to  dimimsn 
as  much  as  possible  the  chances  of  inflammation 
and  suppuration.  Not  al  ways  successful,  often  Al- 
lowed by  most  grave  results,  as  troublesome  ulcers, 
wide-spi  ■cad  inflammation,  purulent  absorption, an 
death,  this  mode  of  treatment  fell  into  abeyance. 
That  recurrence  of  the  disease  after  f'^  I'S""'^"  ?' 
the  vein  was  common,  is  easily  understood,  ^^nen  "  « 
consider  that  the  branches  which  join  the  maun  em 
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between  the  ligature  and  the  affected  part,  and 
which  take  up  the  collateral  circulation,  are  found  to 
prevent  the  formation  of  a  clot,  and  while  the 
naain  vessel  may  become  obliterated,  the  smaller 
vessels  parallel  to  it  take  on  the  diseased  action. 
Sir  G.  Brodie  made  the  next  step  in  proposing  the 
ligature  of  the  branches  in  place  of  the  trunk,  and 
he  re-introduced  also  the  section  of  the  vessel,  but 
improved  on  the  old  practice  by  doing  it  subcu- 
taneously.  This  plan,  however,  disappointed  its 
ingenious  contriver,  as  the  cure  was  seldom  com- 
plete, and  fatal  results  sometimes  followed  the  pro- 
ceeding. The  vessel  sometimes  escaped  division, 
and  even  when  divided  became  not  unfrequently  re 
united,  and  thus  allowed  the  circulation  to  be  re- 
established. Beclard,  again,  tried  compression  on 
the  heart's  side  after  the  division  of  the  vein.  Lis- 
franc,  in  order  to  obviate  the  unsatisfactory  results 
which  followed  on  the  division  of  the  vein,  as  well 
as  to  remove  all  contact  of  air  with  the  wound  in 
the  vein,  to  which  contact  he  ascribed  much  of  the 
danger  which  attended  the  proceeding,  excised  a 
small  part  of  the  vessel  after  it  had  been  cut 
across,  so  as  to  allow  of  the  retraction  of  the  ends 
of  the  vein  within  the  surrounding  paits.  Brodie 
also  tried  the  actual  cautery,  but  thought  that  any 
advantages  it  might  hold  out  were  more  thancoun- 
terbalanced  by  the  pain  and  obstinate  ulcer  which 
resulted.  Caustics  have  been  at  various  times 
largely  emploj'ed  in  the  treatment  of  vari>:.  Cloc- 
quet,  Berard,  Skey,  Langier,  and  Clay  used  the 
Vienna  Paste;  Mayo,  Ashton,  Key,  and  Bonnet  of 
Lyons  caustic  potash  ;  and  Von  Froriep  fuming 
nitric  acid.  Bonnet  incised  the  eschar  formed, 
and  re-applied  the  caustic  many  times,  thus  allow- 
ing of  its  deep  action.  Langier  premised  an  in- 
cision through  the  skin,  while  Berard,  having 
marked  with  ink  or  nitrate  of  silver  the  position  of 
the  veins  when  dilated  by  exercise,  applied  the 
caustic  in  long  rolls  parallel  to  them.  He  thus  de- 
stroyed at  once  all  the  tissues  down  to  the  vessel. 
As  the  eschar  takes  long  to  separate,  the  danger 
from  haemorrhage  is  very  great.  Of  the  different 
caustics  which  have  been  employed,  the  zinc 
paste,  known  in  France  as  the  '^pdie  de  Canqnoin," 
seems  to  be  least  liable  to  be  followed  by  danger- 
ous results.  Verneuil,  quoting  from  an  unpub- 
lished memoir  of  M.  Valette,  tells  us  that  in 
more  than  2,000  cases  in  which  it  has  been  em- 
ployed, neitlier  death  nor  serious  accidents  fol- 
lowed. Gross,  of  Pliiladelphia,  says  that  he  has 
found  the  use  of  caustic  potash  and  quicklime  to 
"  possess  the  great  advantages  of  being  entirely 
free  from  danger,  and  always  perfectly  successful." 
The  pain  wiiich  attends  the  use  of  caustics  appears 
always  to  be  very  great. 

The  objections  which  present  themselves  to  the 
use  of  caustics  in  the  treatment  of  varix  are,  the 
great  difficulty  of  limiting  their  action  both  as  re- 
gards the  vessel  and  the  parts  around,  the  fear 
there  is  of  suppurative  phlebitis,  the  pain  the  ap- 
plication causes,  and  the  difficulty  of  healing  tlie 
ulcer  which  they  leave,  especially  in  persons  of 
such  habits  of  body  as  those  in  whom  varices  are 
commonly  met  with.  The  occurrence  of  hfemor- 
rhage  also  is  not  rare,  especially  if  the  limb  be  at 
all  used  while  the  eschars  are  separating,  besides 
which  there  is  the  uncertainty  of  a  final  cure, 
and  the  entire  failure  or  imperfection  of  the 
result  in  very  many  cases.  For  these  reasons  it 
is  that  few  surgeons  now  employ  this  method  of 
treatment. 
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Again,  the  occlusion  of  the  vein  has  been 
aimed  at  by  Davat  by  transfixing  it  with  two 
uei  dK'S  in  such  a  way  as  that  they  will  cross  one 
another  within  the  vessel — the  one  being  in- 
serted parallel  and  the  other  transversely  to  the 
vein — and  then  uniting  the  whole  by  twisting  a 
thread  round  them.  The  object  Davat  had  in 
view  was  to  produce  a  solution  of  continuity  in 
the  inner  coat,  without  which  he  thought  cohesion 
would  not  occur  even  though  the  vessel  be  com- 
pressed. The  great  violence  done  to  the  vein, 
and  the  extreme  probability  of  an  unmanageable 
amount  of  inflammation  following,  are  the  great 
objections  to  this  method,  as  tliey  are  also  to 
Fricke's  proposal  to  pass  a  thread-seton  several 
times  through  the  vein,  and  leave  it  there  for 
some  days.  Velpeau,  again,  suggested  a  mode  of 
treatment  which  is  much  followed  in  this  countrj'. 
He  passes  a  pin  behind  the  vein,  taking  great 
care  not  to  pierce  it,  and  then  causes  compression 
by  twisting  a  thread  roimd  the  pin  and  a  piece 
of  elastic  bougie,  which  he  lays  on  the  surface 
over  and  parallel  to  the  vessel.  In  this  way,  as 
the  thread  is  applied  as  in  the  twisted  suture,  the 
two  extremities  of  the  pin  are  engaged  in  the 
loop  of  the  figure-of-eigiit  form  assumed  by  the 
thread,  while  the  vein  and  the  bougie  lying  over  it 
are  compressed  by  the  centre.  The  bougie  is  so 
placed  to  prevent  injury  to  the  surface.  This 
operation  should  be  a  bloodless  one  if  properly  per- 
formed, as  the  appearance  of  blood  at  the  point 
where  the  pin  has  been  inserted,  or  escapes,  shows 
that  we  have  penetrated  the  vein,  and  in  that 
case  the  pin  should  be  withdravvn,  and  re-inserted 
with  greater  care  behind  the  vessel.  The  pin 
used  should  be  of  unoxidised  iron,  so  as  to  prevent 
any  irritation  from  its  rusting,  and  the  thread 
should  be  not  too  small  or  hard,  and  not  applied 
over  tight.  The  operation  is  repeated  at  various 
points  of  the  vessel,  beginning  at  the  part  nearest 
the  trunk  which  is  affected.  The  pins  are  best 
employed  in  pairs,  having  about  an  inch  and  a 
half  between  them.  The  pin  and  bougie  are  left 
m  sita  for  about  ten  days,  and  then  removed,  a 
bandage  being  applied  to  the  limb,  and  left  on  for 
some  time  after. 

Dr.  Buzemau,  of  America,  has  lately  recom- 
mended his  metal  buttons  and  silver- wire  sutures 
to  be  used  in  the  same  way  as~the  pin  and  bougie, 
and  reports  good  results  in  the  cases  in  which  he 
has  tried  it. 

Mr.  Lee,  again,  employs  the  subcutaneous  di- 
vision of  the  vein,  besides  the  use  of  the  pin  as  in 
Velpeau's  method.  He  divides  the  vein  at  points 
intermediate  between  those  at  which  the  vessel 
is  compressed  by  the  pins,  and  he  withdraws  the 
pins  two  days  after  the  vessel  has  been  divided. 
By  the  section  of  the  vein  all  stagnant  blood 
existing  between  the  two  points  of  compression  is 
removed,  and  the  evils  which  he  attributes  to  this 
blood  remaining  avoided,  while  the  operation 
itself  is  quickly  recovered  from.  Rest  durin^r 
treatment,  and  bandaging  afterwards  should  be 
employed. 

It  has  been  objected  to  the  method  of  treat- 
ment by  the  pin  that  there  is  a  fear  of  transfixing 
the  vein;  that  nerves  and  lymphatics  may  bo 
included  in  the  grasp  of  the  ligature;  that  it  is 
difficult  to  get  fairly  behind  the  vessel;  that  the 
succeeding  inflammation  may  be  very  severe;  and 
that  the  euro  is  not  permanent,  as  the  varicose 
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condition    ia  just 


established  in  other  vessels. 
These  objections  are,  however,  more  apparent  than 
real.  The  last-mentioned  applies  equally  to  all 
methods  of  curative  treatment.  Velpeau  thus 
treated  150  cases  before  he  met  with  any  dis- 
agreeable result,  and  many  surgeons  uf  large  ex- 
perience in  this  country,  though  employing  it, 
Irequently  report  no  unfavourable  consequences. 

Other  modes  of  compressing  the  vessel  have 
been  proposed.  Reynard  of  Toulon  passed  a 
thread  behind  the  vein,  and  tied  it  so  as  to  include 
both  the  vessel  and  the  overlying  tissues.  Ricord's 
method  of  strangulating  the  spermatic  veins  has 
also  been  applied  to  those  of  the  extremities.  He 
passes  a  needle  and  thread  behind  the  vessel,  and 
bringing  it  out  through  the  skin  on  the  opposite 
side,  repasses  it  by  the  same  openings  on  the  sur- 
face, but  carrying  it  on  its  return  in  front  of  the 
vessels,  and  between  them  and  the  skin.  The 
ends  of  the  thread  are  then  tied  over  a  piece  of 
bougie,  and  the  vessel  is  thus  firmly  grasped  in 
the  loop  of  the  thread,  Tavignot  used  two  loops 
to  accomplish  the  same  end,  one  being  tied  at 
either  side.  The  congulation  of  the  blood  in  the 
affected  vein  by  electricity  was  suggested  by  Ber 
tani,  but  has  not  been  found  to  answer. 

The  puncture  of  the  dilated  vein,  or  the  more 
extensive  opening  of  it,  and  the  extraction  of  the 
clot,  are  methods  of  treatment  of  great  antiquity 
Petit,  in  modern  times,  thought  much  of  unloading 
the  vein,  and  Richerand  put  the  method  of  extrac- 
tion into  practice — a  proceeding  which  may  be  at- 
tended with  benefit  if  the  dilatation  be  very  cir- 
cumscribed, but  the  fear  of  hemorrhage  and 
phlebitis  is  vtry  considerable.     Heister  let  out 
"  the  grumous  blood,"  after  having  passed  a  double 
wax  thread  under  the  vessel,  and  tied  it  tightly 
round  it.    Delpech  dissected  out  the  vein,  and 
compressed  it  against  a  roll  of  plaster  inserted  be 
hind  it.    Sanson,  imitating  Breschet's  method  of 
treating  varicocele,  exerted  compression  on  th 
vessel  by  means  of  a  peculiar  description  of  forceps, 
which  he  took  care  to  shift  in  position  frequently, 
so  as  to  prevent  any  injurious  effect  on  the  skin. 
The  difficulty  of  applying  the  forceps  rightly, 
especially  when  the  circumvolutions  of  the  vessel 
are  considerable,  and  the  parts  much  bound  toge- 
ther; the  inconvenience  attending  it,  and  the  un- 
satisfactory results  arising  from  the  subsequent 
absorption  of  the  coagulum,  have  prevented  the 
general  adoption  of  this  proposal.    Colles  of  Dub- 
lin compressed  the  saphena  in  cases  of  varix  by 
means  of  a  truss,  and  others  have  fulfilled  the 
same  end  by  straps  of  india-rubber  pressing  on 
buttons,  the  object  in  either  case  being  to  divide 
the  column  of  blood,  and  make  the  valves  act. 

Mr.  Startin  has  described  a  very  ingenious 
"bar-needle  and  clasp,"  for  employment  in  the 
treatment  of  varicose  veins.  The  needle,  which  is 
sickle  shaped  at  one  end,  is  passed  below  the  vein, 
and  hen  drawn  through  till  part  of  the  long  stem 
remains  behind  the  vessel.  The  portion  of  the 
stem  so  placed  is  then  cut  off  from  the  needle,  and 
left,  the  vein  being  further  secured  by  having  the 
"  clasp"  applied  in  front  to  the  piece  of  stem,  com- 
pleting an  application  which,  when  in  silu,  resem- 
bles a  brooch— the  piece  of  stem  representing  the 
pin.  He  leaves  this  applied  for  forty  to  si.\ty 
hours,  and  by  inserting  a  piece  of  lint  below  the 
clasp  prevents  it  injuring  the  surface. 

The  injection  of  varices  with  various  salts  which 
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coagulate  the  blood  has  attracted  much  attention' 
of  late  years,  and  is  now  much  followed  on  the 
Continent.  M.  Pravaz,  in  1851.  suggested  the  use 
of  similar  means  for  the  treatment  of  aneurism,  and 
the  surgeons  of  Lyons  employed  it  in  varix.  The 
perchloride  of  iron  is  the  coagulant  which  they  era- 
ployed,  and  it  has  as  yet  given  the  best  results. 
A  siilution  of  30°  of  Baumes'  hydrometer,  or  at 
the  specific  gravity  of  1"2G,  is  found  to  answer 
best.    A  very  small  glass  syringe,  graduated  on 
the  barrel,  and  having  a  very  closely-fitting  piston 
and  a  minute  canula,  which  screws  on  to  the 
barrel,  is  the  instrument  used  for  the  introduction 
of  the  solution  into  the  vein.  The  amount  thrown 
into  the  vessel  can  be  exactly  calculated  by  the 
scale  on  the  barrel.    Before  performing  this  little 
operation,  some  make  their  patients  walk  about,  so 
as  to  dilate  the  vessels.    A  bandage  is  applied  to 
the  limb  some  distance  above  the  point  to  be 
operated  on,  and  this  is  left  on  the  limb  for  some 
time  after  the  injection  has  been  performed.  This 
bandage  serves  the  double  purpose  of  rendering 
the  veins  prominent,  and  causing  the  column  of 
blood  to  be  stationary,  so  that  the  clot  which  ia 
formed  is  not  driven  away  in  the  torrent  of  the 
circulation.     The  canula,  viith  its  small  trocar, 
is  then  introduced  into  a  prominent  vein  previously 
fixed  by  the  fingers  of  the  left  hand.    The  tro- 
car is  withdrawn,  and  the  syiinge,  which  has 
been  carefully  filled  with  the  solution,  and  having 
its  piston  so  screwed  down  that  all  air  is  excluded, 
is  attached  to  the  canula,  and  the  quantity  of  solu- 
tion required  is  thrown  into  the  vein.    Haifa  turn 
of  the  piston  is  then  made  backwards,  to  withdraw 
the  fluid  from  the  point  of  the  canula,  which  is 
then  removed,  and  a  small  piece  of  adhesive  plaster 
is  put  over  the  aperture  in  the  skin.    The  opera- 
tion must  be  repeated  on  several  of  the  more  pro- 
minent dilatations,  and  it  is  possible  that  the  injec- 
tion  must  again  be  repeated  in  a  few  daj-s. 
Experiment  has  shown  that  if  the  solution  be  thrown 
into  a  pouch  on  a  vein,  the  coagulation  will  be 
confined  to  the  pouch,  while  if  a  straight  part  of 
a  vein  be  chosen,  the  coagulum  will  extend  in  the 
direction  of  the  heart,  and  the  capillaries  both,  and 
the  end  aimed  at  will  be  better  secured.  Several 
operations  may  be  performed  on  the  same  limb,  or 
on  both  limbs  on  the  same  day,  if  necessary.  It 
need  hardly  be  said  that  if  any  amount  of  phlebitis 
be  present  in  the  veins,  the  injection  cannot  be  per- 
formed.   The  quantity  of  the  fluid  introduced  will 
vary  with  the  size  of  the  vessel.    From  two  to 
fifteen  drops  is  about  the  range.    Ten  drops  is  m 
general  sufficient  for  the  largest  vessel.  Care 
must  be  taken  to  prevent  any  of  the  fluid  escaping 
into  the  areolar  tissue,  either  when  we  are  intro- 
ducing or  withdrawing  the  canula.    If  the  vein  be 
transfixed,  the  introduction  of  some  of  the  fluid  into 
the  cellular  tissue  will  be  sure  to  occur.    U  e  can 
satisfy  ourselves  that  the  canula  is  within  tne 
canal  of  the  vessel  by  the  direction  it  assume^  by 
the  flow  of  blood  through  it,  and  by  its  feeling  Iree. 
Till  we  are  assured  that  the  canula  is  thus  placed 


the  piston  should  not  be  screwed  down.  I" 
three-quarters  of  a  minute,  the  coagulation  will  l'a^  e 
taken  place,  but  there  is  plenty  of  time  before  th« 
occurs  to  inject  before  the  canula  becomes  blocUrt 
up.  To  obviate  all  fear  of  obstruction  fron  the 
congulation  of  the  blood  flowing  mto  th«/~ 
M.  Lenoir  recommends  the  use  of  a  second  canula 
which  accurately  fits  into  the  first,  imd  wnic. , 


being  attached  to  the  syringe,  can  bo  inserted  at 
once  into  the  vein  through  the  first  so  soon  as  the 
trocar  is  withdrawn.  The  inllanimation  whicl; 
succeeds  this  operation  is  very  slight,  but  no 
further  interference  should  be  had  recourse  to  dur- 
ing its  continuance.  In  the  Thesis  of  M.  Carron, 
and  in  a  paper  by  M.  Desgranges  in  the  4th  vol 
of  the  A.'eni.  de  la  Soc.  tie  Chirurgie  de  Paris,  the 
different  steps  of  the  foregoing  operation  are 
minutely  detailed. 

The  success  which  has  attended  the  above 
method  of  treatment  is  undoubted.  The  writer 
has  seen  it  largely  employed  with  signal  advantage. 
Small  abscesses  in  the  cellular  tissue  are  the  only 
disagreeable  consequences  he  has  had  occasion  to  ob- 
serve, but  fatal  results  are  on  record,  and  show  the 
necessity  of  care  and  caution.  The  fatal  cases  are, 
hovvevcr,  extremely  few  in  proportion  to  the  enor- 
mous number  of  persons  who  have  been  treated 
The  chief  danger  seems  to  arise  from  the  vein 
being  transfixed,  and  the  solution  being  injected 
into  the  cellular  tissue,  when  thrombus,  abscess,  or 
diffused  suppuration,  or  even  gangrene,  may  possi- 
bly be  occasioned  ;  but  nearly  all  observers  are 
agreed  that,  with  proper  precaution,  severe  inflam- 
mation and  erysipelas  are  very  rare,  that  haemor- 
rhage never  occurs,  that  suppurative  phlebitis 
is  almost  unknown,  and  that  the  pain  which  is 
occasioned  is  very  trifling.  As  to  the  permanence 
of  the  cure,  many  cases  are  on  record  which  have 
been  confirmed  by  year.".  The  persulphate  of  iron 
has  also  been  used  in  the  same  way,  with  good 
results. 

It  must,  however,  be  confessed  that  no  mode  of 
curative  treatment  hitherto  devised,  numerous  as 
they  have  been,  is  always  successful,  nor  devoid 
of  danger.  However  slightly  the  vein  is  interfered 
with  in  some  of  these  operations,  the  results  have 
been,  at  times,  most  lamentable.  Veins,  especially 
tliose  affected  with  varix,  are  peculiarly  subject 
to  inflammation;  and  when  that  condition  is  once 
set  up  in  them,  it  is  well  known  how  great  is  the 
danger.  Many  of  the  methods  of  treatment  suc- 
ceed marvellously  for  a  time,  and  seem  to  fulfil 
every  end,  and  then,  without  any  apparent  dif- 
ference, either  in  the  patient  or  in  the  mode  of 
operation,  a  succession  of  unfortunate  results  occur. 
Berard,  in  his  monograph  on  the  use  of  the  Vienna 
Paste,  saj's  he  had  only  one  fatal  case  of  phlebitis 
in  the  first  500  cases  he  treated,  and  yet  shortly 
afterwards  he  had  to  lament  many.  So  it  has  hap- 
pened in  the  experience  of  many.  Velpeau  had  ISO 
successful  cases  with  the  pin  before  any  unfavour- 
able occurrence  shook  his  faith  in  its  infallibilitj'. 
What  has  been  successful,  too,  in  the  hands  of  one, 
fails  in  the  practice  of  another.  Thus  Malgaigne 
tells  that  Fricke,  in  asking  Velpeau  to  try  his 
mode  of  treatment  with  the  seton,  stated  that  it 
had  been  successful  in  thirty  cases  in  which  he  had 
used  it,  yet  violent  inflammation  was  set  up  in  the 
two  first  instances  in  which  Velpeau  employed  it; 
and  thus  it  is  that  a  much  wider  induction  than 
can  be  supplied  by  the  experience  of  any  one  man 
is  required  to  decide  such  questions. 

It  must  also  be  remembered,  when  judging  of  the 
various  methods  of  curative  treatment,  that  it  by 
no  means  follows  that  because  a  coagulum  has 
been  formed  in  a  vein,  that  therefore  its  cijutinued 
obliteration  has  been  secured.  Clots  of  very  great 
e.\tent  have  become  absorbed  or  dissolved,  as  was 
shown  in  the  case  of  Ilasse,  related  by  himself,  iii 
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hich  a  coBgulum '  filling  the  whole  system  of 
the  saphena  up  to  its  insertion  into  the  crural 
vein  "  became  absorbed  in  five  weeks  from  the 
subsidence  of  the  inflammation  which  caused  it. 
Besides  this  source  of  uncertainty  in  the  perma- 
nence of  the  cure,  it  has  been  shown  by  many 
writers  that  when  the  main  vessel  has  been  ob- 
literated the  disease  becomes  established  in  other 
vessels  running  parallel  to  it,  and  thus  it  would 
appear  that  the  constant  support  of  the  leg  by  an 
elastic  stocking  is  a  wise  precaution  even  after  the 
closure  of  the  vessels  chiefly  implicated. 

Finally,  in  reviewing  the  different  methods  of 
treatment  to  obtain  a  radical  cure,  it  will  be 
evident  that  there  are  three  which  are  much  supe- 
rior to  the  rest — viz.,  that  by  caustic,  pins,  and 
injection.  The  disagreeable  results  which  may 
follow  any  operation  are  chiefly — (l)!pain;  (2) 
severe  inflammation — it  may  be,  ending  in  suppura- 
tion ;  (3)  erysipelas,  siiperficial  or  deep  ;  (4)  ex- 
tensive cicatrices  on  the  surface;  and  (5)  haemor- 
rhage. When  caustic  is  employed,  we  have  seen, 
that  all  these  accidents  may  and  do  frequently 
occur,  while  the  first  and  fourth  are  necessarily 
caused,  and  the  fifth  is  not  rare.  When  pins  are 
used  again,  2,  3,  4,  and  5  may  arise,  and  are  not 
very  uncommon  results  ;  while,  when  injection  is 
employed,  though  2  and  3  may  occur  they  have 
appeared  very  rarely,  and  1,  4,  and  5  have  never 
been  seen.  When  it  is  considered  also  that  the 
treatment  by  injection  cannot  implicate  either 
lymphatics  or  nerves,  that  it  is  very  simple,  that  it 
produces  a  very  sure  and  extensive  coagulum 
within  the  vessel,  and  that,  consequently,  the  final 
results  are  more  satisf  ictory  than  those  following 
any  of  the  other  methods  of  treatment,  it  must  be 
conceded  that  of  all  the  plans  of  treatment  hitherto 
devised,  that  by  injection  holds  out  the  greatest 
advantages.] 

George  II.  B.  Macleod, 


VEINS,  DISEASES  OF.— [The  peculiar  in- 
terest which  attaches  itself  to  disease  of  the  veins 
depends  in  a  very  great  degree  upon  the  connection 
which  they  naturally  have  with  every  part  of  the 
vascular  system.  So  long  as  this  communication 
exists,  the  results  of  any  disease  in  a  vein  may  be 
communicated  to  the  general  system.  The  condi- 
tions under  which  this  may  occur,  and  the  results 
produced,  have  already  been  fully  considered  in 
the  article  Vymmix.  We  have,  therefore,  now 
only  to  treat  of  the  local  symptoms  and  treatment 
of  the  diseases  of  the  veins  themselves.  If  a 
vein  be  isolated  from  the  general  circulation, 
as  it  may  be  either  artificially  or  naturally, 
it  may  be  injured  in  any  way  without  any 
probable  serious  consequences.  The  inflammation 
which  ensues  being  strictly  local  is  not  likely  to 
be  followed  by  more  serious  symptoms  than  the 
inflammation  of  any  other  structure. 

From  whatever  cause  phlebitis  may  arise, 
whether  from  the  nature  of  the  morbid  conten  g, 
from  mechanical  injury,  or  from  the  extension  of 
inflanmiation  from  surrounding  parts,  the  evidence 
of  that  inflammation  is  in  the  cellular  coat  of  tlie 
vein,  and,  to  a  less  degree,  in  the  circular  fibrous 
coat.  No  one  has  yet  succeeded  in  producing  un- 
equivocal marks  of  inflammation  of  the  lining 
membrane  only  of  a  vein. 

In  acule  phlebitis  the  cellular  coat  is  preter- 
naturally  vascular,  prcsentiug  a  red  appearance  of 
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greater  or  less  intensit)'.  It  becoraes  .it  the  same 
time  distended  with  inflammatorj'  products.  These 
consist  of  serum,  lymph,  and  pus,  according  to  the 
kind  of  inflammation,  either  separately  or  mixed 
together  in  different  proportions.  Fluids  secreted 
in  the  outer  surface  of  a  vein  readily  extend  along 
it,  permeating  the  areolar  tissue  which  connects  it 
with  surrounding  parts.  This  may  be  particularly 
noticed  where  a  vein  is  surrounded  by  a  sheath, 
as  is  the  case  with  the  jugular.  The  circular 
fibrous  coat  also  becomes  injected,  and  thickened 
by  deposit.  The  inner  coat  soon  loses  its  natural 
transparency,  and  becomes  wrinkled  and  even 
fissured.  It  may  be  seen  of  a  dull,  opaque,  dirty 
white  colour,  stained  more  or  less  by  the  contents 
of  the  vein.  It  will  consequently,  in  different  cases, 
assume  every  hue  of  red,  violet,  or  brown  ;  the  in 
tensity  of  the  colour  following  very  accurately  that 
of  the  coagulum  in  contact  with  it. 

Exudation  often  occurs  between  the  inner  and 
the  outer  coats,  and  the  different  layers  of  the 
former  then  become  disintegrated,  or  the  lining 
membrane  may  be  cast  off  in  large  portions  into 
the  interior  of  the  vessel.  All  the  coats  of  the 
vein  may,  under  these  circumstances,  be  easily  de- 
tached from  each  other,  or  may  be  separated  by 
serous,  fibrinous,  or  puriform  exudation.  When 
these  form  under  the  lining  membrane,  they  may 
be  seen  as  patches  of  various  sizes  and  shapes 
through  the  transparent  structure,  so  long  as  this 
retains  its  integrity.  Afterwards  they  may  be 
poured,  together  with  the  fragments  of  the  disin- 
tegrated membrane,  into  the  cavity  of  the  vessel. 
The  inflammatory  exudation  between  the  different 
coats  of  the  vein  destroys  its  natural  pliability,  so 
that  when  divided  it  will  remain  open  like  an 
artery. 

The  coats  of  veins,  when  mechanically  injured, 
would  appear  to  be  as  little  susceptible  of  inflam- 
mation as  any  structures  in  the  body.  The  same 
vessel  may  be  opened  several  times  in  succession, 
and,  provided  it  be  properly  closed  after  each 
operation,  no  inconvenience  will  result.  The  way 
in  which  veterinary  surgeons  unite  the  edges  of 
veins  after  bleeding,  by  means  of  a  pin  and 
twisted  ligature,  shows  the  amount  of  injury  which 
these  vessels  will  bear  with  impunity,  and  the 
same  point  is  frequently  illustrated  in  the  present 
day  by  the  operation  of  dividing  large  veins  for 
the  cure  of  varicose  ulcers.  These  remarks  apply 
to  instances  in  which  the  veins  are  mechanically 
injured  only;  the  case  is  widely  different  when 
any  irritating  fluid  has  entered  their  cavities.  The 
amount  of  disturbance  which  is  then  produced, 
apparently  with  the  object  of  getting  rid  of  the 
noxious  element,  offers  the  strongest  contrast  to 
the  simple  piocess  of  union,  by  which  the  coats 
of  the  vessels  are  repaired  after  injury.  The  in- 
ternal surface  of  veins  reacts  upon  the  applica- 
tion of  extraneous  matter  as  quickly  and  exten- 
sively as  the  serous  membranes  of  the  body,  yet, 
in  order  that  this  effect  may  be  produced,  it  is 
necessary  that  the  morbid  matter  should  be  main- 
tained for  a  certain  period  in  contact  with  the 
lining  membrane,  which  cannot  be  the  case  as  long 
as  the  circulation  of  the  blood  through  the  vessels 
is  continued. 

When  the  blood  coagulates  in  one  of  the  larger 
veins  on  the  snr  face  (.f  the  bod}',  the  affection  is 
recognised  by  the  cord-like  induration  of  the 
vessel.    There  is  at  first  no  swelling,  or  tender- 


ness of  the  limb,  and  no  constitutional  irritation. 
The  subsequent  changes  depend  very  much  upon 
the  nature  of  the  coagulum  which  has  formed.  If 
this  be  composed  of  healthy  blood,  such  as  maybe 
produced  by  introducing  a  needle  connected  with 
the  negative  pole  of  an  electric  battery,  or  by 
passing  a  ligature  round  a  vein,  then,  when  the 
original  cause  of  the  obstruction  is  removed,  the 
coagulum  will  slowly  dissolve,  and  be  carried  in 
the  course  of  the  circulation.  There  will  gene- 
rally be  but  little  local,  and  no  constitutional  dis- 
turbance, and  the  circulation  through  the  vein  will 
become  completely  restored.  In  a  few  cases,  the 
coagulum,  instead  of  becoming  dissolved,  will  re- 
main and  obstruct  the  vessel  to  a  greater  or  less 
extent.  Other  changes  will  then  supervene.  The 
coagulum  will  lose  its  colouring  matter,  and  be- 
come tunnelled  by  numerous  channels  of  blood,  or 
it  will  remain  in  unorganised,  perhaps  concentric 
layers,  moulded  to  the  shape  of  the  contracted 
vessel  for  an  indefinite  period.  Sometimes  it  will 
become  organised,  but  this  will  seldom  happen  so 
as  permanently  to  obstruct  the  passage.  If  the 
coagulum  be  small,  it  may  be  attached  to  one  side 
only  of  the  vessel,  to  which  it  will  become  so  inti- 
mately connected  that,  after  a  certain  time,  it  will 
be  impossible  to  distinguish  the  inner  lining  of 
the  vessel  from  the  inner  surface  of  the  newly- 
organised  substance.  If  the  coagulum  be  large, 
the  outer  layers  will  be  firm,  and  sometimes 
organised.  Coagula  will  often  assume  the  form  of 
dark  blood-stained  masses,  adhering  to  the  lining 
membrane  of  the  veins  for  a  considerable  distance. 
The  more  fluid  parts  generally  disappear,  being 
probably  carried  in  the  course  of  the  circulation, 
and  the  passage  through  the  vein  is  re-established. 
The  venous  channel  may  then  be  lined  on  one 
side,  or  on  every  side,  by  the  newly-formed  mem- 
brane. In  the  earlier  periods  of  these  formations 
the  layers  of  fibrin  may  be  peeled  off  the  inner 
coat  of  the  vein,  but  subsequently  they  become  in- 
separable from  it. 

When  an  artery  is  tied,  the  base  of  the  internal 
coagulum  comes  into  contact  with  the  outer  coat 
and  the  lymph  effused  around  the  internal  and 
middle  coats  divided  by  the  ligature.  During  the 
subsequent  stages,  vessels  extend  from  these  parts 
into  the  clot,  and  organic  union  ensues  ;  but  the 
circumstances  are  different  in  the  case  of  a  vein. 
It  is  difficult  in  this  case  to  account  for  the  way 
in  which  a  coagulum  may  become  united  to  adja- 
cent parts,  and  the  mode  in  which  the  vessels  are 
formed  that  pass  from  one  to  the  other.  It  is  pro- 
bable that  some  are  generated  in  the  coagulum 
itself,  and  are  subsequently  met  by  others,  which 
shootout  from  the  adjacent  parts  to  inosculate  witli 
them.  This  idea  is  in  accordance  with  that  which  is 
known  to  take  place  in  the  original  organisation  ot 
parts  in  the  embryo.  During  the  process  now  de- 
scribed there  may  be  little  or  no  thickening  ol  tiie 
paiietes  of  the  vein,  and  little  constitutional  dis- 
turbance. .  -Mofpfl 

When  the  coagulum  is  composed  ot  vitiM«-" 
blood,  it  will  become  a  source  of  "r"^""""' 
and  its  presence  will  give  rise  to  the  sy'Jipt"'"* 
of  acute  inflammation  of  the  vein  m  whicn 
is  contained.  The  parts  of  the  venous  svf ' 
stagnation  of  vitiated  blood  is  most  liKeij 


cted  with  the  part 


whic 

to  take  place,  are  those  connectL- 
originally  injured,  for  h.re  any  vitiated  flmd  ^t 
wiUi  the  griatest  intensity  ;  and  hero  also,  pro 


bnbly  some  oF  the  veins  have  been  mechanically 
injured,  and  therefore  a  meclianiciil  impediment  is 
oH'ered  to  the  circulation.  For  this  reason,  when 
any  of  the  larger  veins  of  a  limb  have  been  inter- 
fered with,  the  distal  veins  become  distended,  and 
are  liable  to  be  injuriously  influenced.  We  have 
thus  the  solution  of  the  fact  observed  by  Hunter, 
but  not  explained  by  him,  or  by  subsequent  ob- 
servers, viz.  the  tendency  that  inflammation  of  a 
vein  so  frequently  manifests  to  spread  in  a  course 
opposite  to  that  of  the  circulation. 

T/te  treatment  naturally  divides  itself  into 
local  and  constitutional.  Whatever  tends  to  fa- 
vour the  healthy  healing  of  a  wounded  vein  may 
be  regarded  as  affording  security  against  any  sub- 
sequent disease  ;  and  the  chief  point  in  the  local 
treatment  is,  to  prevent  any  accidental  circum- 
stances from  interfering  with  the  natural  process 
of  repair.  When  the  powers  of  the  constitution 
are  enfeebled,  even  the  natural  motions  of  a  part 
may  interfere  with  recover)',  and  rest  sometimes 
becomes  an  important  object  in  the  treatment. 
How  necessary  this  is  after  childbirth,  when  the 
divided  veins  are  being  closed,  every  one  who  has 
attended  such  cases  practically  knows.  Again, 
after  bleeding,  the  arm  will  inflame  in  a  much 
greater  proportion  of  cases  when  the  patient  is 
obliged  to  follow  his  usual  occupation,  or  when, 
from  accidental  circumstances,  the  arms  are  kept 
in  motion.  In  all  such  cases,  any  external  vio- 
lence, or  even  the  motion  of  the  body,  may  loosen 
the  coagula  formed  either  between  the  wounded 
edges,  or  in  the  cavities  of  veins. 

Hunter  remarks  that  when  inflammation  takes 
place  beyond  the  orifice  of  a  vein  so  as  to  alarm 
the  surgeon,  he  should  immediately  make  a  com- 
press upon  the  vein  at  the  inflamed  part,  to  make 
the  two  sides  adhere  together  ;  or  if  suppuration 
has  taken  place,  then  the  compress  should  be  put 
upon  that  part  of  the  vein  just  above  the  suppura- 
tion. (  Transactions  of  a  Society  for  the  Improve- 
ment of  Medical  and  Chirurgical  Knowledge,  p.  29.) 
Now,  as  lymph  is  not  effused  in  the  early  stages 
of  phlebitis  as  a  secretion  from  the  lining  mem- 
brane of  the  veins,  the  adhesion  produced  by  Mr. 
Hunter's  method  of  treatment  would  be  by  coa- 
gulum  of  blood  only.  This  would  not,  under 
ordinary  circumstances,  become  organised.  It 
would  adhere  only  to  the  sides  of  the  vessel,  and 
it  would  be  constjintly  liable  to  become  displaced. 
Such  a  bond  of  union,  although  it  might  prevent, 
for  a  time,  the  morbid  contents  of  a  vein  from 
entering  the  general  circulation,  could  scarcely  be 
looked  upon  as  a  permanent  union  of  the  sides  of 
the  vessel. 

In  cases  where  the  affected  vein  is  seated 
superficially,  a  much  more  certain  and  effectual 
way  of  closing  its  canal,  and  of  barring  the 
entrance  of  its  contents  from  the  general  circula- 
tion, may  be  used.  This  method,  which,  when 
properly  performed,  I  believe  to  be  free  from 
danger,  is  one  which  I  have  now  in  several 
instances  adopted.  Two  needles  are  introduced 
half  an  inch  apart  below  the  vein  above  the  in- 
flamed portion.  An  S  ligature  is  then  placed 
over  the  ends  of  the  needles  so  as  to  compress  the 
veins,  and  the  vein  is  then  subcutaneously  divided 
between  the  needles;  at  the  end  of  two  or  three 
days  the  needles  are  removed.  The  vein  is  ob- 
literated, and  the  inflammation  is  arrested  at  that 
point.   As  the  process  of  reparation  in  veins  has 
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been  variously  described  by  authors,  so  the  differ- 
ent theories  propounded  have  led  to  different  kinds 
of  treatment.  At  the  Veterinary  College,  eveii 
within  the  last  few  years,  it  was  publicly  taught 
that  a  coagulum  in  a  vein  was  a  foreign  substance, 
and  ought  to  be  removed;  and  the  jugular  vein  in 
horses  which  had  been  bled  was  sometimes  slit  up 
for  several  inches,  in  order  to  remove  the  coagula 
which  formed  in  successive  portions  of  its  course. 

To  remove  coagula  in  ordinary  cases,  however, 
is  to  remove  the  very  means  prepared  by  nature 
for  the  restoration  and  safety  of  the  parts.  Posi- 
tion, topical  applications,  bandages,  and  tempera- 
ture may  all  have  their  influence  in  producing 
healthy  action.  As  the  wounds  which  precede 
purulent  deposits  are  generally  characterised  by 
feeble  powers,  those  conditions  which  most  tend  to 
invigorate  the  parts  are  principally  indicated. 
The  irritability  of  a  wound  may  be  appropriately 
termed  a  teaz-d  action;  it  frequently  appears  to 
be  nothing  else  than  a  series  of  attempts  to  bring 
about  a  result,which  at  first  is  more  or  less  imper- 
fectly accomplished.  As  soon  as  that  is  fulfilled 
which  the  necessity  of  the  parts  demands  for  their 
healthy  condition,  irritation  will  cease.  But  no 
local  applications  are  likely  to  accomplish  this  ob- 
ject, unless  the  powers  of  the  constitution  are  sup- 
ported at  the  same  time.  It  is  evident  that  tho 
treatment  of  phlebitis  ought  to  be  concentrated  on 
the  first  period  of  the  disease.  So  soon  as  portions 
of  a  disintegrating  or  decomposing  clot,  or  the 
septic  products  of  a  wound,  have  become  mixei' 
\yith  the  circulating  blood,  medicine  is  generally  oi 
little  avail.  It  is  doubtless  true,  unfortunately, 
that  in  a  large  number  of  cases,  the  contamination 
of  the  blood  takes  place  through  minute  vessels 
hidden  from  our  sight;  and  the  occurrence  of 
severe  constitutional  symptoms  is  the  first  signal 
of  a  malady  to  which,  only  too  often,  there  is  but 
one  end.] 

Henry  Lee. 

VENEREAL  DISEASE     {Lues  Venerea; 
Morbus  Gallicus  ;    Syphilis). — About   the  year 
1494  or  1495,  the  venereal  disease  is  said  to  have 
made  its  first  appearance  in  Europe.  Some  writers 
believe  that  it  originally  broke  out  at  the  siege  of 
Naples  ;  but  most  of  them  suppose  that,  as  Co- 
lumbus returned  from  his  first  expedition  to  the 
West  Indies  on  March  13th,  1493,  his  followers 
brought  the  disorder  with  them  from  the  new  tr) 
the  old  world.    Other  authors,  however,  amonir 
whom  are  Mr.  Beckett (PM  Travs.voh.  xxx  and 
XXXI.),  Mr.  B.  Bell,  and  Dr.  Swediaur,  maintain 
the  opinion  that  the  venereal  disease  was  well 
known  upon  the  old  continent,  and  that  it  pre 
vailed  among  the  Jews,  Greeks,  and  Romans,  and 
their  descendants,  long  before  the  discovery  of 
America.     One  writer  of  high  reputation  be- 
lieves that,  though  syphilis  was  brought  to  Eu- 
rope by  the  followers  of  Columbus,  there  existed 
previously  to  that  event  throughout  the  old  con 
tment  venereal  disorders,  both  local  and  constitu- 
tional, which  strongly  resembled  the  newly  im- 
ported disease,  and  were,  for  more  than  throe 
centuries,  confounded  with  it.  (R.  Carmicluicl,  On 
Venereal  Diseases,  p.  33,  8vo.  Loud.  1825  ed  2  ) 
My  friend,  Mr.  Hacot,  has  bestowed  great  pains 
on  an  examination  of  all  the  passages  in  old 
works  affording  any  ground  for  the  opinion  that 
syphilis  existed  in  ancient  times  ;  he  finds  inthira 
3  N 
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allusion  to  many  loial  complaints  of  the  genitfils, 
warts,  discharges,  ulcers,  pustules,  &c,,  sometimeB 
clearly  ascribed  to  imiiure  coition,  but  no  dis- 
tinct reference  to  any  constitutional  symptoms. 
"  Surely,"  says  he,  "  1  may  be  allowed  to  say, 
that  if  there  is  any  historical  fact  that  can  be  said 
to  be  proved,  it  is  that  of  the  origin  of  syphilis 
being  referrible  to  the  latter  years  of  the  fifteenth 
century  ;  for  I  cannot  understand,  otherwise,  why, 
at  that  precise  period,  we  all  at  once  hear  of  ulcers 
on  the  parts  of  generation  in  both  sexes,  followed 
speedily  by  excruciating  nocturnal  pains,  by  cor- 
roding ulcers  over  the  whole  body,  by  affections  of 
the  throat  and  nose,  and  very  frequently  by  death; 
when  not  one  word  that  can  be  construed  into  any 
similar  affection  is  to  be  met  with  distinctly  stated 
by  any  writer  before  that  period."    {J.  Bacot,  in 
Med.  Gazette,  vol.  ii.  p.  100.)    But,  while  this 
writer  will  not  admit  the  truth  of  the  existence  ol 
the  venereal  disease  in  times  of  antiquity,  he  allows 
that  a  disorder  resembling  gonorrhoea  has  been 
known  from  the  remotest  periods  of  history. 

Although  many  considerations  lead  me  to  coin 
cide  with  Hunter,  Sprengel,  Pearson,  and  Bacot 
in  rejecting  the  common  history  of  syphilis  as 
fabulous,  I  mean  that  account  which  refers  its 
origin  to  America,  or  the  French  army  in  Italy,  it 
does  not  appear  to  me  that  any  utility  would  be 
likely  to  result  from  agitating  this  question  in 
modern  times  ;  because,  if  it  be  true,  as  the  most 
candid  and  intelligent  surgeons  of  the  present  day 
generally  acknowledge,  that  they  cannot  precisely 
define  what  the  venereal  disease  is,  nor  always 
point  out  the  exact  circumstances  in  which  it 
differs  from  some  other  anomalous  complaints, 
even  when  the  cases  are  before  their  eyes,  how 
can  such  discrimination  be  attempted  from  a  mere 
review  of  old  descriptions,  not  accompanied  with 
the  advantage  of  a  view  of  the  living  patients 
themselves?    But,  so  far  as  the  nature  of  the 
venereal  disease  has  been  unravelled,  and  it  is 
allowable  to  judge  from  such  comparisons,  I  may 
be  permitted  to  remark  that,  in  degree  of  seventy, 
acuteness  of  symptoms,  rapidity  of  propagation, 
and  extent  and  quickness  of  fatality,  no  forms  of 
disease  now  ever  conjectured  to  be  venereal,  bear 
the  least  resemblance  to  the  destructive  malady 
with  which  the  army  before  Naples  was  afflicted 
at  the  close  of  the  fifteenth  century;  nor  will  any 
ignorance  of  the  uses  of  mercury,  as  will  be  pre- 
sently noticed,  explain  differences   so  strongly 
marked.    With  reference  to  the  contagious  dis- 
order which  scourged  a  great  part  of  Europe  at 
the  close  of  the  fifteenth  century,  there  is  a  decree 
of  the  parliament  of  Paris,  dated  1496,  in  which 
the  disease  is  mentioned  to  have  been  then  preva- 
lent in  that  city  two  years  ;  consequentl)-,  it  was 
known  there  in  1494  ;  yet  the  conquest  "f  Naples 
by  Charles  the  Eighth  was  not  effectea  till  495. 
It  is  clear,  therefore,  that  the  disease  here  alluded 
to  could  not  have  been  derived  from  America. 
It  appears  to  have  been  communicated  from  one 
person  to  another  by  the  mere  touch,  residence  in 
the  same  chamber,  &c.  ;  and,  in  fact,  unless  some 
other  mode  of  propagation,  besides  coition,  be 
supposed,  its  extf  iision  throughout  Europe  in  two 
years  would  imply  a  depravity  of  manners  quite 
extraordinary,  and  beyond  all  credibility.  Another 
fact  is,  that  whatever'the  disordermight  be  it  was 
not  of  long  continuance  ;  and  Guacardiui  the  his- 
torian, who  wrote  a  few  years  after  its  breaking 


out,  assures  us  that  it  had  already  become  much 
milder,  and  undergone  of  itself  a  change  into  kinds 
different  from  the  first. 

[The  editor  is  already  committed  to  the  opinion 
(^Lectures  on  Syphilis,  in  the  Lancet,  in  the  year 
1841),  that  the  venereal  disease  had  existed  for 
centuries  prior  to  the  siege  of  Naples,  not  only  in 
South  America,  but  in  all  parts  of  the  world  wher- 
ever promiscuous  sexual  intercourse,  unrestrained 
by  religion  or  by  the  customs  of  society,  was  carried 
to  great  excess;  that  it  was  first  generated  sponta- 
neously, and  that  could  we  destroy  the  whole  of  the 
existing  virus,  it  would  again  appear  under  similar 
circumstances.  He  is  persuaded  that  the  discovery 
made  at  this  period  consisted  simply  in  the  recog- 
nition of  a  peculiar  animal  poison  as  the  cause  cf 
various  symptoms  affecting  different  tissues  of  the 
human  body,  at  considerable  intervals  of  time, 
which  symptoms  had  not  previously  been  known 
to  have  any  relation  to  each  other. 

That  the  medical  men  of  that  day  should  be  mis- 
taken as  to  the  existence  or  not  of  a  disease  of  an 
entirely  new  character,  would  at  first  sight  appear 
an  impossibility.  But  the  instant  it  is  admitted  that 
the  picture  they  represented  to  themselves  of  the 
horrible  and  destructive  nature  of  this  malady,  all 
the  symptoms  of  which  they  considered  equally 
contagious,  was  not  only  very  incorrect,  but  indeed 
resembled  as  a  whole  no  disease  which  had  existed 
previous  to  or  since  their  time,  it  will  no  longer 
appear  an  idle  question  to  examine  how  far  they 
might  have  been'misled  as  to  the  previous  exist- 
ence  of  the  milder  set  of  s3'mptoms,  which  are  uovr 
recognised  as  referrible  to  the  venereal  poison  act- 
ii.g  either  primarily  or  secondarily  on  the  human 

system.  r  i,  j- 

The  general  impression  of  the  nature  of  the  dis- 
ease, on  its  first  discovery,  may  be  judged  of  by  the 
public  ordinances  in  reference  to  those  infected  by 
it,  both  in  Paris  and  in  Edinburgh.  In  the 
Anele  of  the  Parliament  of  Paris,  dated  March, 
1496,  it  was  decreed  that  all  strangers  infected 
with  this  malady  were  to  leave  Paris  in  twenty- 
four  hours,  under  pain  of  being  hanged,  tour 
sous  were  to  be  given  to  each  of  them  as  they 
passed  the  gates  of  Paris.  The  inhabitants  them- 
selves labouring  under  this  disease  were  forbidaen 
to  leave  the  house,  under  penalty  of  the  same  capital 
punishment.  All  intercourse  with  them  was  also 
forbidden  :  persons  disobeying  this  latter  mtemict 
were  to  be  sent  to  prison,  or  to  be  expelled  irom 
the  city.  James  IV.,  king  of  Scotland,  in  149/^ 
issued  a  proclamation  by  which  all  those  infected 
with  the  disease  were  expelled  from  the  <='  ^"^-^ 
were  sent  to  the  island  of  Inch  Keith,  where  pro- 
visions were  to  be  supplied  to  them  p2J^^;„ 
vided  for  their  health.  Any  person  dis^Jej^g 
this  ordinance  was  to  be  burnt  on  the  cheek  wun 
the  marking-iron.  , .,.  -ot-.a. 

Amongst  the  earliest  writers  »"  J;,j„3 
m^n{Trad.  dePustulis)  writes  -  ''f  „ 
passionis  et  detestatio  ejus  maxnna,  ut  •'O'"'"^;'^ 
civili  conversatione  ^epai^ntur  saltern  quoad  c«ra 
sint  ;"and  ^Laur.Phrimus de  MorhoGaL  c^^V-^)^ 
_"  Pauperes  hocmalo  laborantcs  «P'-'"'')f"'"^': 
hominuin  conversatione,  tanquam  P"'"'^;^  j^. 
daver  derelicti  a  medicis  (qui  se  "«  f  «f  ^  ^^'i, 
mittcre  in  cuiam),  habitabant  in  am   e  3,^^^  .^^ 

That  the  disease  was  not  ^ea  ^  J^'^^  cannot 
symptoms,  or  in  its  degree  "{^"'^"^i.eellus  Cu- 
have  better  authority  than  that  ol  Jviiu 
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manus  and  Alexander  Benedictus,  who  were  both 
in  the  Venetian  army  at  the  time  of  the  siege  of 
Naples.  They  both  published  on  the  venereal  dis- 
ease a  year  after  its  first  supposed  appearance,  and 
gave  an  account  of  the  primary  and  secondary 
symptoms  pretty  exactly  resembling  those  which 
we  now  observe. 

It  will  be  admitted  that  all  the  simple  and  non- 
venereal,  with  some  of  the  pseudo-syphilitic,  affec- 
tions, attacking  either  the  genitals,  the  skin,  the 
throat,  or  the  bones,  which  in  the  present  day  it  is 
difficult,  sometimes  impossible,  to  distinguish  from 
the  effects  of  the  true  syphilitic  poison,  had  existed 
previous  to  the  year  149a.    Of  this  nature  would 
be  excoriations  and  simple  ulcers  of  the  penis,  fol- 
lowed by  sympathetic  buboes  ;  vaginal  and  ure- 
thral discharges,  the  latter  accompanied  by  all  the 
distressing  symptoms  attendant  on  a  gonorrhoea 
ai-ising  from  a  specific  poison;  buboes  resulting  from 
this,  or  from  other  local  or  constitutional  causes; 
stricture,  urinary  abscesses,  inflammation  of  the 
genitals,  followed  by  phimosis,  paraphimosis,  and 
niortification,even  phagedtenic  ulcerationsattacking 
those  parts;  warts,  excrescences,  &c. — all  of  which 
differ  so  slightly  in  their  external  characters  from 
venereal  affections,  that  medical  practitioners  of  the 
fifteenth  century  might  well  be  pardoned  if  they 
failed  to  distinguish  them  ;  indeed,  their  non-con- 
tagious character,  which  time  alone  could  establish, 
furnishes  to  this  day  the  principal  criterion  by 
which  they  may  be  separated  from  the  specific  dis- 
ease.   Add  to  these  the  numerous  tribe  of  cuta- 
neous affections,  papular,  pustular,  tubercular,  and 
scaly,  which  the  practised  eye  of  a  surgeon  of  the 
present  daj-  can  recognise  when  caused  by  the  pre- 
sence of  the  venereal  poison  in  the  system;  yet 
the  character  which  this  imprints  upon  them  is  so 
slight,  that  the  attempt  to  convey  in  words  the  dif- 
ference between  a  simple  and  a  syphilitic  eruption 
in  either  of  the  above  classes  of  skin-disease, 
would  prove  altogether  fruitless  to  those  previously 
unacquainted  with  them.    The  distressing  cata- 
logue of  affections  of  the  bones,  attributed  even  in 
the  present  day  by  many  to  the  influence  of  mer- 
cury, by  some  to  the  poison  of  syphilis,  and  by 
others  to  the  combined  effects  of  both  these  power- 
ful agents,  would  add  greatly  to  the  difficulties  of 
the  first  observers  of  this  multiform  disease  ;  and 
even  these  affections  of  the  bones,  the  caries,  the 
exfoliations,  the  thickening  of  periosteum,  &c., 
assume  the  same  external  character  as  when  aris- 
ing from  causes  other  than  the  poison  of  syphilis 
or  mercury. 

The  individual  symptoms,  then  characterising 
this  disease,  had  undoubtedly  been  met  with 
before  ;  but  the  knowledge  that  there  existed  an 
animal  poison  attacking  especially  the  human 
species,  which  was  found  to  produce  in  regular 
sequence  many  of  the  symptoms  above  enume- 
rated, and  which  was  transferable  by  commerce 
between  the  sexes,  was  indeed  a  new  fact  of  the 
first  importance,  and  well  deserving  the  name  of  a 
discovery.  It  was  forced  into  notice  probably  at 
this  time  by  the  notorious  pn  fligacy  of  the  age,  as 
well  as  by  the  transfer  of  masses  of  men  into  other 
countries  necessarily  giving  rise  to  a  greater 
amount  of  promiscuous  sexual  intercourse. 

The  notion  of  a  new  and  contagions  disease, 
when  once  presented  to  the  human  mind,  under  the 
alarm  and  panic  which  it  was  calcidated  to  pro- 
duce, spread  with  surprising  rapidity;  and  as  early 


as  the  year  1496  we  find  the  disease  not  only  men- 
tioned, but  its  presence  recognised  in  all  quarters  of 
the  globe. 

Under  the  supposition  that  the  disease  was  of 
recent  introduction,  it  would  be  difficult  to  account 
for  the  extraordinary  rapidity  of  its  spread  and 
increase  ;  but  there  would  be  no  surprise  that  it 
should  be  thus  quickly  recognised  all  over  the 
world,  had  it  existed  previously  under  the  form  of  its 
various  isolated  symptoms,  now  for  the  first  time 
grouped  together  as  forming  one  complete  disease 
arising  from  an  animal  poison,  whose  existence 
had  hitherto  been  overlooked. 

A  disease,  however,  supposed  to  produce  such 
varied  symptoms,  and  spreading  with  such  fright- 
ful rapidity,  it  must  be  admitted,  was  well  calcu- 
lated to  hurry  the  medical  man  into  too  ready  an 
acquiescence  in  the  notion  that  the  disease  itself 
was  entirely  new  in  this  quarter  of  the  globe.  The 
historian  relying  implicitly  on  the  assertions  of  the 
physicians  of  the  day,  that  the  disease  was  alto- 
gether new  in  Europe,  cuuld  hardly  avoid  the  con- 
clusion come  to  by  Gon9a!o  Fernandez,  who,  while 
President  in  Hispaniola,  ascertained  distinctly 
from  the  natives  that  the  malady  of  which  the 
Europeans  seemed  to  entertain  so  great  a  dread, 
had  long  been  known  amongst  them. 

There  is  no  difficulty  in  procuring  evidence  that 
intractable  ulcers  on  the  genitals,  attributed  to  in- 
tercourse with  a  diseased  person  ("cum  fceda 
muliere  "),  had  been  noticed  by  medical  writers 
centuries  before  the  supposed  appearance  of  the 
venereal  poison  in  Europe.    Dr.  Weatherhead,  in 
his  second  chapter  on  this  subject,  gives  many 
instances  in  point :  one  or  two  we  shall  select  as 
showing  the  kind  of  testimony  that  may  be  brought 
to  bear  on  the  side  of  the  question  we  are  now 
advocating.     Amongst  the  Arabian  physicians, 
Avicenna,  Albucasis,  and  some  so  far  back  as  the 
eighth  century,  mention  ulcers  and  warts  on  the 
penis.    Avicenna  divides  the  ulcers  into  recent, 
inveterate,  and  malignant;  some  of  them,  he  says, 
may  require  amputation  of  the  member.  Guliel- 
mus  de  Saliceto,  who  died  in  the  year  1280,  treats 
of  buboes  arising  from  disease  of  the  penis,  con- 
tracted by  intercourse  with  an  infected  prostitute 
("et  fit  cum  homo  infermatur  in  virga  propter 
foedam  meritricem."  [Chiricrgia,  lib.  1,  chap.  42.) 
He  also  states  that  these  ulcers  sometimes  become 
phagedasnic,  and  destroy  the  patient ;  and  recom- 
mends the  actual  cauterj'  to  them.    Lanfranco,  a 
pupil  of  Saliceto,  in  the  year  1296,  wrote  his 
Ars    completa   totius   Chirurgim,  in    which  he 
speaks  of  abscesses  in  the  groin  supervening  on 
impure  intercourse,  and  which  were  again  com- 
municable between  the  sexes: — "  Ulcera  veniunt 
ex  pustulis  calidis  vergre  supervenientibus  qua; 
postea  crepantur,  ex  commixtione  cum  foeda  muliere 
qua;  cum  ajgro  talem  habento  morbum  de  novo 
coierat."  (Tr.  iii.  doct.  iii.  chap.  2.)  Lanfranco  also 
had  recourse  to  the  actual  cautery  in  treating  these 
ulcers,  and  recommended  a  lotion  of  vinegar  and 
water  as  a  preventive  against  the  infection.  In 
the  year  1.S02,  Doglione  informs  us  {Cose  Nolabili 
de  Venelia)  that  diseases  of  the  genital  organs  had 
become  so  common  in  Venice  at  that  period,  that 
a  fine  of  twenty  soldi  was  imposed  each  time  on 
whoever  communicated  such  affections.    A  noted 
professor  at  Montpelier — Valesco — at  the  close  of 
the  fourteenth  contury,  mentions  pustules  and 
ulcers  of  the  penis,  which  he  attributes  to  "coitus 
;j  N  2 
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cum  fcetidn,  vel  immuiid^,  vel  cancroba  inuliero." 
John  of  Gaddesden,  an  Englishman,  who  wrote 
his  Rusa  Anglica  between  the  years  lijOS  ami 
1320,  mentions  ulcers  on  the  penis  arising  from 
intercourse  with  an  unclean  woman,  and  gives  the 
following  caution  in  order  to  escape  the  disease  : — 
"  Si  quis  vult  membrum  ab  omni  corruptione  servare 
cum  recedit  a  muliere  quam  suspectiira  de  imrami- 
ditia,  lavat  illud  cum  aqua  frigida  cum  aceto  mixta, 
vel  de  urina  propria  interius  vel  exterius  intra 
preputium."    {Rosa  Anglica,  io\.  \QT .)   It  will  be 
observed  that  the  evidence  here  brought  forward 
on  medical  authority  refers  solely  to  the  primary 
symptoms,  and  that  the  ulcers  were  all  cured 
without  mercury.    With  those  who  have  formed 
for  themselves  a  test  for  the  venereal  poison,  viz. 
its  curability  by  mercury,  and  by  mercury  only — 
amongst   whom  may    be   mentioned    the  high 
authorities  of  Astruc,  Hunter,  and  Pearson— these 
quotations  would  appear  beside  the  question,  and 
could  have  no  avail.    Whilst  with  others,  as  Mr. 
Bacot  has  judiciously  observed,  the  silence  of  tiie 
authors  before  quoted  with  respect  to  the  secondary 
affections  so  characteristic  of  this  disease,  must 
greatly  invalidate  their  weight,  as  tending  to  prove 
the  existence  of  the  venereal  disease  from  the  re- 
motest times.    But  it  should  be  borne  in  mind 
that  the  primary  and  secondary  affections  would 
have  appeared  at  different  periods,  and  might  have 
been  observed,  although  not  considered  as  related 
to  each  other;  nor  should  it  be  forgotten  that  the 
secondary  affections,  even  when  the  primary  ulcer 
-was  not  treated,  would  supervene  in  one  case  out 
often  only  in  the  skin  or  throat,  and  but  in  one 
case  perhaps  out  of  a  hundred  in  the  bones  or 
fibrous  tissues. 

With  respect  to  the  secondary  affections,  it 
should  be  noticed  that,  previous  to  the  date  of  the 
supposed  first  appearance  of  the  venereal  disease, 
many  dissimilar  cutaneous  affections  were  classed 
under  the  general  term  of  leprosy,  which  seems  to 
have  had  a  signification  as  extensive  as  the  French 
word  "  dartre."  Some  of  these  leprosies  are  de- 
scribed as  contagious;  and  Avicenna  especially 
states  that  ulcers  on  the  penis  and  heat  of  unne 
were  symptoms  by  no  means  uncommon  in  the 
leprosy,  and  that  this  disease  might  be  communi- 
cated by  connection  between  the  sexes.  Aetius 
also,  in  speaking  of  the  contagious  nature  of  lepros.y, 
wains  his  patient  to  avoid  coition.  Gilbertus 
Anglicus,  about  the  year  1360,  mentions  a  con- 
taaious  leprosy  contracted  by  intercourse  with  a 
diseased  woman,  through  the  malignant  matter 
which  is  lodged  in  the  vulva;  and,  at  a  still  earlier 
date  John  of  Gaddesden  alludes  to  the  same  cir- 
cumstance. So  common  was  the  leprosy  even  as 
late  as  the  reign  of  Henry  VIII.,  that  there  were 
then,  according  to  Matthew  Paris,  as  many  as  six 
lazar-houses  in  the  immediate  vicinity  of  London, 
viz.  at  Knightsbridge,  Hammersmith,  liighgate, 
Kingsland,  Mile-end,  and  the  Lock  outside  St. 
George's  Gate. 

It  is  also  most  remarkable,  that  as  the  venereal 
disease  became  known,  the  contagious  leprosies 
disappeared.  Joannes  Widman,  in  1497,  and 
Joannes  Nauclerus,  in  1501,  observing  this  cir- 
cumstance, supposed  that  the  supervention  of  the 
one  disease  had  caused  the  disappearance  of  the 
other;  and  Joseph  Grunbeck,  who  wrote  on  the 
venereal  disease  in  1 496,  informs  ua  that  some 
ponsidered  it  a  kind  of  leprosy.    Nor  should  we 


omit  to  observe  the  extraordinary  coincidence  that 
the  contagious  leprosy  was  curable  by  mercury, 
while  the  lepra  of  the  present  day  is  occasionally 
hereditary,  but  never  contagious,  and  that  mercury 
fails  to  effect  its  cure.  The  first  observers  of  the 
venereal  disease  had  their  attention  more  particu- 
larly drawn  to  the  cutaneous  affections,  which  they 
considered  to  be  contagious,  and  many  of  them 
overlooked  altogether  the  primary  sore.  Such  are 
the  principal  arguments  which  have  induced  the 
present  editor  to  dilTer  from  Mr.  Cooper  and  from 
most  writers  on  Sypliilis  as  regards  the  period  ol 
the  first  discovery,  and  the  mode  of  introduction 
into  Europe  of  the  venereal  disease. 

Having  finished  with  the  historical  part  of  our 
subject,  we  now  tnrn  to  the  consideration  proper 
of  the  article  before  us. 

With  regard  to  the  opinions  entertained  by  the 
best  authorities  of  the  nature,  habits,  pathology, 
and  treatment  of  the  venereal  disease,  from  tlie 
time  of  John  Hunter  up  to  the  date  of  the  last 
edition  of  this  work,  Mr.  Cooper's  own  narrative  is 
so  full  and  replete  with  instruction,  that  the 
present  editor  has  thought  it  better  to  retain,\vith 
some  slight  omissions  and  alterations,  the  original 
text.  But  the  more  modern  views  on  this  impor- 
tant and  much  disputed  subject,  as  influenced 
principally  by  the  great  discovery  of  M.  Auzeas 
Turenne,  will  necessitate  an  additional  and  separ- 
ate description,  in  order  to  complete  the  history  up 
to  the  present  day  of  our  knowledge  with  respect 
to  the  venereal  disease  in  all  its  bearings. 

After  these  more  general  considerations,  the  in- 
dividual features  of  this  disease  in  its  primary, 
secondary  and  tertiary  phases,  and  as  affecting  the 
several  tissues  and  organs  of  the  body,  will  be 
successively  treated  of  in  detail.] 

With  some  dissentients  (see  Bru,  Melhotle  nouv. 
de  iraiter  les  Mai.  ven.  t.  i.  chap.  3,  p.  45,  Paris, 
1789;  J.  B.  F.  Caron,  Nouv.  Docir.  des  Afal. 
vcn.  Paris,  1811  ;  Jourdan,  Traite  des  Mai.  tii!. 
■2  vols.  8vo.  Paris,  1826)  the  venereal  disease  is 
believed  to  arise  from  a  specific  morbid  poison, 
which  when  applied  to  the  human  body,  has  the 
power  of  propagating  or  multiplying  itself,  and  is 
capable  of  acting  both  locally  and  constitutionally. 
Whoever  wishes  to  be  fully  acquainted  with  the 
arguments  for  and  against  the  existence  of  a 
venereal  poison,  will  find  them  considered  by  the 
late  Mr.  Wallace  {0/iihe  Venereal  Disease,  cb&V- 
1,  8vo.  Lond.  1833);  and  still  more  fully  by  M. 
Kicord  (Mai.  ven.  8vo.  Paris,  1838). 

Mr.  Hunter  was  of  opinion,  that  the  effects  pro- 
duced by  the  poison  arise  from  its  peculiar  or 
specific  irritation,  joined  with  the  aptness  ot  tne 
living  principle  to  be  irritated  by  such  a  cause, 
and  the  parts  so  irritated,  acting  accordingix. 
Hence,  he  considered,  that  the  venereal  virus 
irritated  the  living  parts  in  a  manner  peculiar  w 
itself,  and  produced  an  inflammation  Peculiar  w 
that  irritation,  from  which  a  matter  is  produced, 
peculiar  to  the  inflammation.  the 

The  venereal  poison  is  capable  of 
human  body  in  two  different  ways  :  1°':'*'^%  ^''f '''"i 
those  parts  only  to  which  it  is  first  applied;  ana 
constitutionally,  that  is,  in  consequence  ot 

''''in  whatever  manner  the  venereal  disease  was 
first  produced,  it  began,  says  Mr.  .  jg 

liuman  race,  as  no  other  animal  soems  c.ip. 
being  affect;d  by  it.    In  the  Venereal  Hospital  ot 
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Paris,  experiments  were  pulilioly  miide  by  M. 
Ilicnrd  on  dogs,  rabbits,  guinea-pigs,  cats,  and 
pigeons;  and  on  all  these  animals  the  results  were 
negative.  "  All  the  e.xperiments,  repeated  in 
every  possible  mode  of  inoculation,  and  infec- 
tion, and  with  every  requisite  precaution,  were 
made  in  every  instance  with  pus,  which,  in  the 
human  subject,  had  given  positive  results,  so  that 
fnira  these  experiments,  juined  with  others  pre- 
viously known,  the  conclusion  may  be  drawn,  that 
the  inocuiable  principle  of  syphilis  is  restricted  to 
the  human  subject,  and  cannot  be  transmitted  to 
the  brute  creation."  (See  Ph.  Ricord,  Mai.  ven. 
p.  78.)  [It  will  be  seen  by  the  sequel  that  this 
opinion  was  erroneous,  and  that  M.  Auzeas 
Turenne  has  full)'  proved  that  the  venereal  virus 
may  be  transferred  from  man  to  animals,  and  from 
them  to  man  again,  without  change  or  alteration.] 

According  to  Mr.  Hunter,  the  venereal  poison 
is  commonly  in  the  form  of  pus,  or  some  other 
secretion.  In  most  cases  it  excites  an  inflamma- 
tion, which  (to  use  his  language)  is  attended  with 
a  specific  mode  of  action,  different  from  all  other 
actions  attending  inflammation,  and  accounting 
for  the  specific  quality  in  the  matter. 

The  formation  of  matter,  though  a  general,  is 
not  a  constant  attendant  on  this  disease  ;  for,  in- 
flammation, produced  by  the  venereal  poison, 
sometimes  does  not  terminate  in  suppuration. 
But,  if  Mr.  Hunter's  sentiments  are  correct,  it  is 
the  matter  produced,  whether  with  or  without  in- 
flammation, which  alone  contains  the  poison. 
Hence,  a  person,  having  the  venereal  irritation  in 
anj'  form,  not  attended  with  a  discharge,  cannot 
communicate  the  disease  to  another.  In  proof  of 
this  doctrine,  he  states,  that  though  married  men 
often  contract  this  disease,  and  continue  to  cohabit 
with  their  wives,  even  for  weeks,  3'et,  in  the  whole 
of  his  practice,  he  never  once  found  that  the  com- 
plaint was  communicated  under  such  circum- 
stances, except  when  connection  had  been  con- 
tinued after  the  appearance  of  the  discharge. 

The  late  Mr.  Hey,  of  Leeds,  however,  gave  it 
as  his  opinion,  that  a  man  might  communicate 
lues  venerea  after  all  the  symptoms  of  the  disease 
had  been  removed,  and  he  was  apparently  in  per- 
fect health.  (See  Med.  Cliir.  Trans,  vol.  vii.)  Mr. 
Hey  also  joins  in  the  belief  of  the  possibility  of  the 
venereal  disease  being  communicated  through  the 
blood  of  the  mother  to  the  foetus  in  utero,  though 
in  what  manner  the  infection  is  transmitted  is  a 
question  not  yet  entirely  settled.  An  universal 
desquamation  of  the  cuticle  ;  a  hoarse,  squeaking 
voice  ;  copper-coloured  blotches  ;  a  scaly  eruption 
upon  the  chin  ;  an  unnatiinil  redness  of  the  anus; 
are  the  common  symptoms  which  he  sets  down  as 
proofs  of  syphilis  in  very  young  infants.  As 
these  complaints  yield  to  small  doses  of  the  chlo- 
ride of  mercury,  or  of  hydrargyrum  cum  cretd, 
and  either  the  nurse,  or  parent,  has  liad  some 
venereal  disease  at  no  very  distant  period,  the  cases 
are  now  usually  admitted  to  be  syphilitic. 

The  venereal  poison  would  appear  to  be  very 
irregular  in  its  effects,  different  persons  being  va- 
riously affected  by  it  ;  and  hence,  probably,  one 
cause  of  a  great  deal  of  the  uncertainty  yet  pre- 
vailing about  its  distinguishing  characters.  Thus, 
as  Mr.  Hunter  mentions,  two  men  sometimes  have 
connection  with  the  same  woman  ;  both  catch  the 
disease  ;  but  one  may  have  very  severe,  the 
other  exceedingly  mild,  symptoms.    He  knew  ol 


an  instance,  in  whicli  one  man  gave  the  disease  to 
dilFerent  women,  some  of  whom  had  it  with  great 
severity,  while  the  others  suiFered  but  slightly. 
On  the  same  point,  I  find  an  interesting  statement, 
made  by  Dr.  Hennen,  in  his  Obs.  on  Si/philis  in 
the  Military  Hospitals  hi  Scotland  : — "  We  have 
had  (says  he)  frequent  opportunities  of  remarking 
two  or  more  sores  of  different  kinds,  existing  at 
the  same  time  :  an  irregularly-shaped  diffused 
sore  ;  an  elevated  sore,  covered  with  a  light- 
coloured  slough,  as  if  a  bit  of  chamois  leather  had 
been  stuck  on  by  some  tenacious  substance  ;  a 
groove,  or  streak  along  the  glans,  as  if  made  by  a 
scraping  instrument,  filled  with  purulent  matter  ; 
and  the  true  and  perfect  chancre,  according  to 
Mr.  Hunter's  definition  ;  or  the  true  syphilitic 
ulcer,  according  to  Mr.  Carmichael.  This  last 
has,  in  some  cases,  occupied  the  glans  ;  in  some, 
the  prepuce  ;  while  the  sores  of  another  descrip- 
tion have  been  on  the  same  part  close  beside  it, 
or  on  another  part  at  a  distance.  Three  of  these 
cases  I  particularly  selected  for  examination  and 
public  demonstration,  at  the  Castle  Hospital  ;  in 
one,  the  Hunterian  chancre  was  on  the  glans,  and 
a  sore,  without  any  hardness,  on  the  prepuce  ; 
in  another,  it  was  on  the  prepuce,  and  a  simple 
ulcer  on  the  clans  ;  in  the  third,  a  most  perfect 
specimen  of  Hunterian  chancre  occupied  the  in- 
ternal prepuce,  close  to  the  corona  glandis  ;  and, 
at  about  half  an  inch  from  it,  near  the  fra2num, 
but  farther  from  the  glans,  was  an  elevated  ulcer. 
In  all  these  cases  the  Hunterian  chancre  healed 
(without  mercury)  several  days  before  the  others. 

"  Soldiers  (says  Dr.  Hennen)  are  gregarious 
in  their  amours,  and  we  have  frequently  several 
men  at  the  same  time  in  hospital  infected  by  the 
same  woman,  with  whom  they  have  had  connection 
in  very  rapid  succession  ;  some  of  tliem  have  had 
one  kind  of  sore,  some  another,  ajid  some  both." 
{Pri7iciptes  of  Military  Surgery,  ed.  2,  p.  525.) 
But,  if  these  facts,  which  agree  with  my  own 
observations,  be  decidedlj'  adverse  to  the  theory 
of  a  plurality  of  venereal  poisons  (see  CarmichaeCs 
Essays  on  the  Venereal  Diseases,  ^c),  they  still 
leave  difficulties,  which  cannot  be  entirely  solved 
by  reference  to  peculiarities  of  constitution  and 
different  states  of  the  health,  because  no  explana- 
tion, on  this  principle,  would  account  for  a  man 
having  at  the  same  time,  upon  the  penis,  two  or 
three  different  kinds  of  ulcers,  apparently  e.xcited 
by  one  cause.  Neither  will  any  difference  of  tex- 
ture afford  the  needed  explanation,  though  the 
utmost  latitude  be  given  to  the  doctrine,  that  the 
appearance  and  progress  of  sores  are  considerably 
modified  by  the  nature  of  the  parts. 

It  is  only  necessary  to  consider  the  above  passage 
from  Dr.  Hennen's  work,  to  perceive  that  the  par- 
ticular texture,  whether  prepuce,  skin,  glans,  or 
corona  glandis,  does  not  always  communicate  to 
sores  one  invariable  character,  even  when  they 
arise,  as  the  evidence  would  incline  one  to  suppose, 
as  nearly  as  possible  under  the  same  circumstances 
and  from  the  same  source  of  infection. 

Authors  of  high  reputation  still  entertain  the 
conviction  that  the  same  woman,  having  connec- 
tion with  several  men,  may  connnunicate  to  some 
iif  them  chancres,  to  others  gonorrhoea,  and  again 
buboes  to  others.  This  belief  was  adopted  by 
Fatjre,  Pressavain,  the  late  M.  Cullerier,  and  has 
been  subscquoitly  professed  by  MM.  Capuron 
Ijagneau,  Gilbert,  &c.    From  this  view  the  infa'- 
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rence  has  been  also  arrived  at  that  these  several 
affections  are  identical  in  their  nature,  the  princi- 
ple being  the  same  in  all,  and  the  difTerences  de- 
pending only  upon  the  form,  which  is  determined 
by  the  seat,  and  the  greater  or  lesser  intensity  in 
the  mode  of  action  of  the  cause.    "  If  (observes 
M.  Ricord)  such  reasoning  could  once  be  ad- 
mitted, and  continue  without  a  peremptory  refuta- 
tion, it  is  at  the  present  day  no  longer  tenable. 
In  fact,  since  I  have  made  use  of  the  speculum 
uteri  in  the  investigation  of  venereal  diseases  (see 
Mem.  stir  quelqiies  Fails  observes  a  I'Hopital  des 
V6iieriens,  par  F.  Ricord,  insert  dans  le  2me  fasc. 
t.  ii,  des  Mem.  de  I'Acad.  roi/ale  de  Med.),  the 
enigmas,  which  until  then  were  inexplicable,  have 
been  reduced  to  ordinary  and  simple  facts.  With 
the  assistance  of  this  instrument,  I  have  seen  that 
a  woman  may  be  affected  at  the  same  time  with 
gonorrhoea  and  deep  chancres  in  the  vagina  or 
uterus,  the  gonorrhoea  alone  manifesting  itself  ex- 
ternall}'.    Under  these  circumstances,  though  the 
woman  be  regarded  as  a  gonorrhoeal  patient,  she  is 
very  capable  of  communicating  both  chancre  and 
gonorrhoea  at  the  same  time,  or  only  one  of  these 
affections,  according  to  the  predisposition  of  the 
persons  exposed  to  contamination.    But,  what  we 
can  affirm,  and  the  observations  have  been  nume- 
rous, is,  that  whenever  we  have  had  the  opportu- 
nity of  examining  women  who  had  communicated  the 
disease,  we  have  never  found  that  a  chancre  arose 
from  a  discharge  unaccompanied  by  ulceration  in 
the  genital  organs  of  the  person  who  had  commu- 
nicated such  sore."    (See  Ph.  Ricord,  Traite  pra- 
tique des  Mai.  vin.  p.  1 17,  8vo.  Paris,  1838.) 

But  whether  the  statements  of  M.  Ricord  be  con- 
firmed by  the  investigations  of  others  or  not,  and 
be  capable  of  accounting  for  the  exact  cause  of  the 
diversity  of  effect  produced  in  different  persons, 
and  even  on  different  parts  of  the  same  individual, 
by  one  kind  of  virus,  not  a  doubt  can  be  enter- 
tained that,  generally,  climate  and  constitution 
have  vast  influence  over  the  venereal  disease.  In 
all  warm  countries  the  disorder,  so  far  as  regards 
the  natives  and  those  who  have  been  long  settled 
there,  is  not  only  much  milder  in  its  symptoms, 
but  far  more  easy  of  cure.  In  the  West  Indies, 
the  Brazils,  &c.,  it  has  for  a  long  period  of  time 
been  very  commonly  cured  by  means  of  sarsapa- 
rilla,  guaiacum,  mezereon,  &c.,  without  a  grain  of 
mercury.  It  is  alleged,  however,  that  this  mild- 
ness of  syphilitic  complaints,  and  their  facility  of 
cure  in  warm  climates,  do  not  extend  to  strangers 
recently  arrived  there,  who  are  said  even  to  suffer 
more  from  the  virulence  of  the  disease  than  in 
their  native  climate.  In  Portugal,  during  the  late 
war,  the  dreadful  ravages  of  the  venereal  disease 
amongst  the  British  soldiers,  and  its  comparatively 
milder  phenomena  amongst  the  inhabitants  of  the 
country,  were  particularly  noticed.  "  In  the  Bri- 
tish army  (says  Dr.  Fergusson)  it  is  probable  that 
more  men  liave  sustained  the  most  melancholy  of 
all  mutilations,  during  the  four  years  that  it  has 
been  in  Portugal,  through  the  disease,  than  the 
registers  of  all  the  hospitals  in  England  could  pro- 
duce for  the  last  century;  while  venereal  ulcera- 
tion has  not  only  been  more  intractable  to  the  ope- 
ration of  mercury  than  under  similar  circumstances 
at  home  ;  but  the  constitution,  while  strongly  under 
the  influence  of  the  remedy,  has  become  affected 
with  the  secondary  svmptoms  in  a  proportion  that 
Could  not  liave  been  expected.    With  the  natives. 
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on'  the  contrary,  the  disease  is  very  mild,  curable 
for  the  most  part  by  topical  treatment  alone,  or 
wearing  itself  out  when  received  into  the  constitu- 
tion, after  running  a  certain  course,  not  always  a 
very  destruc.ive  one,  without  the  use  of  any  ade- 
quate mercurial  remedy,  &c.    The  bulk  of  the 
people,  and  of  all  the  military  at  the  hospitals,  even 
though  a  general  order  has  been  given  out  enjoining 
the  use  of  mercury,  cure  themselves,  or  get  cured, 
by  other  means.    I  have  now  been  upwards  of 
two  years  at  the  head  of  their  hospital  department, 
and  I  can  declare  that  it  never  occurred  to  me, 
amongst  all  the  venereal  patients  whom  in  that 
time  I  have  seen  pass  through  the  hospitals,  to 
meet  a  single  one  under  the  influence  of  mercury, 
excepting  those  cases  wherein  I  myself  have  perso- 
nally superintended  its  administration.    They  go 
out  cured  b}'  topical  remedies  alone  ;  and  I  have 
lived  long  enough  amongst  them  to  ascertain  that 
their  return  to  hospital  under  such  circumstances 
for  secondary  symptoms  is  far  from  being  an  uni- 
versal, or  even  a  frequent  occurrence."  {Med.  and 
Chir.  Trans,  vol.  iv,  p.  1,  2.) 

The  inference  at  which  Dr.  Fergusson  arrives  is, 
that  in  Portugal  the  disease  is  exhausted,  and  has 
lost  mucli  of  its  virulence,  in  the  same  manner  as 
the  natural  small-pox,  unresisted  by  inoculation, 
appears  to  have  changed,  in  the  same  countr}',  into 
a  very  mild  disease,  which  does  well  under  any 
mode  of  treatment. 

"  Yet  (says  Dr.  Fergusson)  I  have  no  doubt 
that  were  this  mild  disease,  or  the  mildest  that 
was  ever  produced  from  the  improved  inoculation 
of  England,  cominunicated  to  a  tribe  of  Indians,  or 
to  a  plantation  of  negroes,  or  any  other  class  of 
people,  who  had  never  before  known  the  small- 
pox, it  would  desolate  with  all  the  fury  of  pesti- 
lence, destroying  wherever  it  could  find  victims, 
and  never  ceasing  until  it  had  destroyed  the 
whole."  And  on  the  same  principles,  Dr.  Fer- 
gusson attempts  to  explain  the  severe  effects  of 
the  inoculation  of  the  exhausted  syphilitic  virus 
of  Portugal  into  the  constitution  of  the  British  or 
other  stranger,  and  the  impossibility  of  curing  the 
disease  by  the  same  treatment  which  answers  for 
the  natives  themselves.  {^Med.  Chir.  Trans,  vol.  iv. 
p.  7,  10.)  On  the  other  hand,  Mr.  Guthrie  does 
not  admit  that  the  disease  which  the  troops  con- 
tracted in  Portugal  was  more  violent  than  the 
same  complaint  in  England  ;  or  rather  he  admits 
the  fact,  but  gives  a  different  explanation  of  it 
from  that  of  Dr.  Fergusson  ;  and  refers  the  severe 
effect  of  the  disease  upon  the  soldiers  in  Portugal 
to  the  operation  of  the  climate  upon  their  northern 
constitutions,  and  their  irregularity  and  inteiiipe- 
rance,  vices  to  which  the  natives  are  not  addicted. 
(See  Med.  Chir.  Tra?is.  vol.  viii.  p.  663.) 

The  opinion  that  the  venereal  disease  was  con- 
tinually changing  in  its  nature,  and  that,  in  the 
end,  it  would  entirely  cease,  is  one  that  has  been 
brought  forward  at  various  periods  ever  since  its 
supposed  importation  into  Europe.  Von  llutten 
would  lead  us  to  suppose  that  its  original  violence 
did  not  last  more  than  about  seven  years  from  tne 
assumed  period  of  its  h\rth  Qui  nunc  vaffa  ur 
foe  litale  tolerabilior  qui  nunc  ffrassatur  vuv  tllius 
generis  esse  puletur."  J.  Benedictusalso  writes  : 
"  Tempore  isto,  nan  repcriuntur  galltcantes  <'""'"'" 
scei-is  accidentibus  sicut  apparncrunt  ante  ahqrwi 
annos."  {De  Morb.  Gallico,  cap.  iii.  an""  P"*^;^ 
The  idea  that  syphilis  would  at  some  ponoQ  oe 
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extinguished,  is  as  ancient  as  the  times  of  Fra- 
cnstorius : — 

Cum  fata  dahunt  lahentlbm  annli 
Tcmpus  erit,  cum  node  atra  sopita  jacebit  interitu 
data. 

From  the  testimony  of  these  and  other  writers, 
especially  tliat  of  A.  T.  Petronius  (lib.  i.  cap.  3) 
and  B.  Tomitani  (lib.  ii.),  no  doubt  can  be  enter- 
tained that  the  severe,  rapidly  spreading,  and 
frequently  fatal  disease,  which  broke  out  in  Italy 
at  the  close  of  the  fifteenth  century,  did  not  con- 
tinue many  years  with  its  original  violence  ;  but 
changed  so  much  as  even  to  justify  the  opinion, 
defended  by  many  able  men,  that  it  was  a  totally 
different  disorder  from  any  complaint  now  reputed 
to  be  venereal.  And  the  historical  fact  of  the  gra- 
dual change  in  the  nature  of  the  disease,  which 
broke  out  in  the  French  array  before  Naples,  at 
the  close  of  the  fifteenth  century,  might  be  taken 
as  an'  argument  against  its  having  been  sypliilis 
by  those  who  will  not  admit  that  the  latter  dis- 
ease has  undergone  any  alteration  of  character. 
Amongst  the  moderns,  Peyrilhe  has  denied  the 
correctness  of  the  doctrine  that  the  nature  of  the 
venereal  disease  is  changed  :  he  treats  of  two  sorts 
of  change,  or  degeneration  as  it  was  termed — one 
general,  the  other  particular.  He  denies  the  first, 
and  maintains  that  the  venereal  disease  is  as  de- 
structive now  as  in  past  times.  As  for  the  dege- 
neration of  the  poison  in  an  individual,  he  admits 
it :  "  Perhaps  (says  he)  spontaneous  cures  will  be 
doubted;  numerous  facts  attest  them  to  those  who 
know  how  to  see,  and  we  have  tried  to  demonstrate 
tliem  to  others.  For  our  own  part  we  cannot 
doubt  that  the  venereal  poison  becomes  weaker 
and  weaker  in  the  infected  person,  becomes  milder, 
and  as  it  gets  older  loses  its  principal  character,  its 
property  of  communicating  the  disease."  (See  Re- 
mtide  Nouveau,  ^c.  Montp.  1786.) 

It  lias  been  a  contested  question  whether  the 
venereal  disease  and  gonorrhoea  arise  from  the 
same  poison.  Mr.  Hunter  acknowledges  that  the 
opinion  of  their  originating  from  two  distinct  poi- 
sons seems  to  have  some  foundation,  when  the 
difference  in  the  symptoms  and  method  of  cure  is 
considered.  But  he  asserts  that  if  this  question  be 
taken  up  on  other  grounds,  and  experiments  be 
made,  the  result  of  which  can  be  safely  depended 
upon,  this  notion  will  be  found  to  be  erroneous. 
As  the  arguments  of  Mr.  Hunter,  in  support  of 
the  doctrine  that  both  diseases  are  produced  by 
the  same  virus,  arc  noticed  in  the  article  GoNOR- 
liHtEA,  I  shall  not  here  repeat  them. 

On  the  other  hand,  Mr.  B.  Bell  relates  experi- 
ments from  which  the  conclusion  is  made  that  the 
poisons  of  the  venereal  disease  and  gonorrhoea  are 
entirely  dilTerent  and  distinct. 

Matter  was  taken  upon  the  point  of  a  probe 
from  a  chancre  on  the  glans  penis,  before  any 
application  was  made  to  it,  and  completely  intro- 
duced into  the  urethra.  For  the  first  eight  days, 
the  gentleman  who  made  this  experiment  felt  no 
kind  of  uneasiness;  but,  about  this  period,  he  was 
attacked  with  pain  in  making  water.  On  dilating 
the  urethra  as  much  as  possible,  nearly  the  whole 
of  a  large  chancre  was  discovered,  and,  in  a  few 
days,  a  bubo  formed  in  each  groin.  No  discharge 
took  place  from  the  urethra  during  the  whole 
course  of  the  disease  ;  but  another  ch:incrc  was 
soon  perceived  in  the  opposite  side  of  the  urethra. 


and  red-precipitate  was  applied  to  it,  as  well  as  to 
the  other,  by  means  of  a  probe  previously  moist- 
ened for  the  purpose.  Mercurial  ointment  was  at 
the  same  time  rubbed  on  the  outside  of  each 
thigh,  by  which  a  profuse  salivation  was  excited. 
The  buboes,  which,  till  then,  had  continued  to  in- 
crease, became  stationary,  and  at  last  disappeared 
entirely;  the  chancres  became  clean,  and,  by  a  due 
continuance  of  mercurj',  a  complete  cure  was  at 
last  obtained.  If  this  case,  and  another  to  which 
I  shall  presently  advert,  could  be  entirely  de- 
pended upon,  thej'  would  tend  to  disprove  the  part 
of  Mr.  Hunter's  theory  accounting  for  the  diffe- 
rent effects  of  the  same  poison  by  its  application; 
in  the  case  of  chancre,  to  a  non-secreting  surface, 
covered  with  cuticle,  and  that  of  gonorrhcea  to  a 
secreting  mucous  membrane.  The  occasional  for- 
mation of  chancre  just  within  the  orifice  of  the 
urethra,  is  now  recognised  as  not  a  very  uncommon 
event. 

The  next  experiment  was  made  with  the  matter 
of  gonorrhoea,  a  portion  of  which  was  introduced 
between  the  prepuce  and  glans,  and  allowed  to 
remain  there  without  being  disturbed.  In  the 
course  of  the  second  day,  a  slight  degree  of  in- 
flammation was  produced,  succeeded  by  a  dis- 
charge of  matter,  which,  in  the  course  of  two  or 
three  days,  disappeared. 

The  same  experiment  was  repeated  ;  but  no 
chancre  ever  ensued  from  it. 

Two  medical  students  were  anxious  to  ascertain 
the  point  in  question  ;  and,  with  this  view,  they 
made  the  following  experiments,  at  a  time  when 
neither  of  them  had  ever  laboured  under  either 
gonorrhoea  or  syphilis;  and  both  in  these  and  in 
the  preceding  experiments,  the  matter  of  infection 
was  taken  from  patients  who  had  never  made  use 
of  mercury. 

A  small  dossil  of  lint,  soaked  in  the  matter  of 
gonorrhosa,  was  by  each  of  them  inserted  between 
the  prepuce  and  the  glans,  and  allowed  to  remain 
on  the  same  spot  for  the  space  of  twenty-four 
hours.  From  this  it  was  expected  that  chancres 
would  be  produced  ;  but,  in  one,  a  very  severe 
degree  of  inflammation  ensued  over  the  whole 
glans  and  prjeputium,  giving  all  the  appearance  of 
what  is  usually  termed  gonorrhcea  preputialis.  A 
considerable  quantit}'  of  fetid  matter  was  dis- 
charged from  the  surface  of  the  inflamed  parts, 
and  for  several  days  there  was  reason  to  fear  that 
an  operation  would  be  necessary  for  the  removal 
of  a  paraphimosis.  By  the  use  of  saturnine 
poultices,  la.xatives,  and  low  diet,  however,  the  in- 
flammation abated,  the  discharge  ceased,  no  chancre 
took  place,  and  the  case  got  entirely  well.  In  the 
other  gentleman,  says  Mr.  B.  Bell,  the  external 
inflammation  was  slight,  but  in  consequence  of 
the  matter  finding  access  to  the  urethra,  he  was 
attacked  on  the  second  day  with  a  severe  gonor- 
rhoea, with  which  he  was  troubled  for  more  than 
a  year. 

The  next  experiment  was  made  by  the  friend 
of  the  latter  student :  he  inserted  the  matter  of 
gonorrhoea,  with  a  lancet,  beneath  the  skin  of  the 
prajputium  and  likewise  into  the  substance  of 
the  glans  ;  but,  although  this  was  repeated  three 
diffefent  times,  no  chancres  ensued.  A  slight  de- 
gree of  inflammation  was  excited  ;  but  it  soon 
disappeared,  without  anything  being  done  for  it. 
His  last  experiment  was  attended  with  more 
serious  consequences.    The  matter  of  a  chancre 
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was  inserted  on  the  point  of  a  probe  to  tlio  deptli 
of  a  quarter  of  an  inch  or  more  in  the  urethra.  ■ 
No  symptoms  of  gonorrhoea  ensued  ;  but,  in  the 
course  of  five  or  six  days,  a  painful  inflammatory 
chancre  was  perceived  on  ttie  spot  to  which  the 
matter  was  applied.  To  this  succeeded  a  bubo, 
which  ended  in  suppuration,  nolwitlistanding  the 
immediate  application  of  mercurv  :  and  the  sore 
that  was  produced  proved  both  painful  and  tedious. 
Ulcers  were  at  last  percei-ved  in  the  throat,  nor 
Avas  a  cure  obtained,  till  a  very  large  quantity  of 
mercury  had  been  given,  and  the  patient  kept  in 
close  confinement  for  thirteen  weeks.  {On  Gonor- 
rJuea  Virulenta  and  Lues  Venerea,  vol.  i.  edit.  2,  p. 
438,  &c.)  Mr.  Evans,  it  appears,  has  also  seve- 
ral times  inoculated  with  the  matter  of  gonorrhoea, 
but  in  every  case  it  failed  to  produce  any  effect. 
(On  Ulceration  of  the  Genital  Organs,  p.  81,  8vo. 
Lond.  181 9.) 

Some  other  facts  on  record  have  been  thought 
to  support  Mr.  Hunter's  inference,  if  any  con- 
clusion can  be  ventured  upon  without  the  aid  of 
the  most  minute  details.  Such  inference  must  in- 
deed be  invalidated,  if  the  statements  of  M. 
Ricord  respecting  the  information  which  he  de- 
rived from  the  use  of  a  speculum  uteri  in  his  inves  - 
tigation of  the  venereal  disease  prove  to  correspond 
with  the  observations  thus  made  by  other  inquirers. 
M.  Ricord's  statements,  in  fact,  interfere  with  the 
deduction  that  otherwise  might  be  made  from 
occurrences  of  the  following  kind.  M.  Vigaroux 
mentions  an  instance  in  which  six  young  French- 
men had  connection  with  the  same  woman,  one 
after  the  other.  The  first  and  fourth  in  the  order 
of  connection  had  chancres  and  buboes  ;  the  se- 
cond and  third  gonorrhcea  ;  the  fifth  chancre  ;  and 
the  sixth  bubo.  {(Euvres  de  Chir.  pratique,  Montp. 
1812,  p.  8.)  And  Dr.  Hennen,  who  refers  to  this 
case,  mentions  a  similar  one  in  which  the  first  per- 
son escaped;  the  second  had  true  chancres  and 
elevated  sores^  and  the  third  gonorrhoea.  The 
connection  took  place  within  an  hour.  '{Military 
Surgery,  ed.  2,  p.  5-26.)  These  facts  would  indeed 
be  much  more  interesting,  if  the  disease  with  which 
the  women  were  affected  had  been  ascertained,  in 
M.  Ricord's  manner;  and  one  could  securely  cal- 
culate upon  the  men  not  having  exposed  themselves, 
within  a  given  time,  to  any  other  source  of  infec- 
tion. In  short,  without  a  perfect  history  and 
description  of  cases  of  this  kind,  from  their  begin- 
ning to  their  end,  no  light  is  thrown  by  them  on  the 
question  about  the  venereal  and  gonorrhoeal  poisons. 
Nor  does  Dr.  Hennen  quote  them  with  this  view  ; 
but  for  the  purpose  of  exemplifying  the  variety  of 
effects  produced  on  different  individuals  apparently 
by  the  same  infection ;  though  the  same  considera- 
tions which  prevent  any  certain  inference  from 
such  observations,  in  regard  to  the  identity  of  the 
venereal  and  gonorrhoeal  poisons,  seem  also  to 
interfere  with  the  other  conclusion.  In  the  experi- 
pients  detailed  both  by  Hunter  and  B.  Bell,  there 
is  also  one  point  assmned  by  both  parties,  though 
jt  is  Tar  from  being  determined,  viz.  that  the 
matter  dischargei  from  the  urethra  is  always  of  one 
kind  in  respect  to  its  infectious  principle,  wliatever 
this  may  be;  and  that  the  secretion  from  every 
chancre  contains  one,  and  only  one,  species  oT  in- 
fectious matter.  From  the  candid  aird  very  prac- 
tical work  of  Mr.  Evans,  it  would  appear  that 
some  ulcerations  on  the  penis,  such  as  would 
usually  be  called  chancres,  though  they  have  of  late 


years  been  sometimes  named  elevated  ulcers,  arue 
I'rom  an  altered  secretion,  without  any  breach  of  sur- 
Jace,  or  discernihle  disease,  in  the  female  organs. 
The  same  gentleman  was  also  frequently  present  at 
the  examinations  of  the  public  women  in  Valen- 
ciennes, and  always  surprised  at  the  small  portion 
of  disease  to  be  found  amongst  them  ;  "  At  one 
which  I  attended  (says  he)  no  less  than  200 
women  of  the  lowest  description,  and  of  course 
the  most  frequented  by  soldiers,  were  examined, 
and  tiot  one  case  of  disease  was  found  among  them: 
nevertheless  the  military  hospitals  had,  and  con- 
tinued to  have,  their  usual  number  of  venereal  cases 
(ulcerations). 

"  At  an  inspection  I  have  since  attended,  where 
100  women  were  examined,  tJH/;/  two  were  found 
with  ulcerations  :  I  noticed  several  with  increased 
secretions,  and  one  with  purulent  discharge,  but 
these  were  taken  no  notice  of  by  the  attending 
surgeons,  aa  they  did  not  come  sufficiently  under 
the  head  of  virulent  gonorrhosa. 

"  That  the  two  loomen  above-mentioned  as  hav- 
ing ulcers,  infected  tlie  whole  of  the  men  diseased 
in  garrison  during  the  preceding  fifteen  days,  no 
one  can  for  a  moment  admit  even  as  likely;  but 
if  it  be  allowed  that  an  altered  secretion  be  suffi- 
cient for  the  production  of  this  disease  (the  ulcus 
elevatum),  we  shall  at  once  have  an  explanation 
of  how  it  happened  that  the  military  hospitals 
continued  to  have  their  usual  number  of  venereal 
cases,  &c."  {Evans,  On  Ulcerations  of  the  Genital 
Organs,  p.  72,  73,  &c.)  From  the  investigations 
of  the  same  author,  the  ulcus  elevatum  is  the  most 
frequent  of  all  the  sores  met  with  on  the  genitals, 
and  besides  being  excited  by  diseased  secretions, 
and  gonorrhceal  matter,  is  capable  of  being  trans- 
ferred by  inoculation,  and  even  of  originating  spon- 
taneously. (P.  67-81,  &c.)  Yet  with  regard 
to  these  accounts,  M.  Ricord  might  remark,  that 
the  speculum  uteri  not  having  been  employed 
for  ascertaining  the  state  of  the  interior  of  the 
vagina,  Mr.  Evanses  inferences  are  not  to  be  de- 
pended upon. 

Mr.  Travers  considers  it  possible  that,  in  some 
cases,  women  are  merely  passive  in^truinents  of 
infection,  and  that  a  sound  female,  after  havmg 
had  connection  with  a  man  that  has  disease  about 
his  genitals,  may  for  a  time  retain  within  the  pu- 
denda some  of  the  venereal  matter  received  fmrn 
him,  and  that  such  matter  may  come  into  contact 
with  her  next  visitor,  who  may  contract  the  dis- 
ease,  though  she  herself  may  entirely  escape. 
(See  Travers,  On  the  Falhology  of  the  Venerad 
Disease.)  The  same  idea  is  entertained  by  M. 
Ricord,  who  declares  that  he  has  known  it  veri- 
fied. He  adds  another  case  which  lately  came 
under  his  notice.  "  A  young  man  had  connection 
with  a  woman  who  had  chancres  ;  on  the  same 
day,  he  cohabited  with  his  usual  mistress  who 
contracted  the  disease,  though  he  hnnself  was  not 
attacked  by  it.  The  young  man,  it  is  to  be  ob- 
served, had  not  washed  himself  after  coition,  a.^ 
his  prepuce  was  very  long."  (See  PL  Rtcord, 
Afal.  Ven.  p.  98.)  ,  .  , 

Lagneau  admits  that  gonorrh-cea  may  not  al- 
ways proceed  from  the  same  poison  as  the  venereal 
disease  ;  but  he  believes  that,  in  the  greater  num- 
ber of  instances,  the  virus  is  of  the  same  qual.tj. 
He  is  led  to  this  opinion  by  the  co'.s.deration  uf 
several  women  having  been  infected  by  the  same 
man  witli  both  complaints,  and  of  the  two  dise.ises 
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Imving  been  communicated  to  several  men  who 
Imd  coliabited  with  one  womnn,  and,  us  is  presumed, 
with  her  alone,  at  least,  inasmuch  as  may  relate  to 
the  possibility  of  any  other  infection  weakening 
the  conclusion  attempted  to  be  drawn  from  the 
case  ;  a  point  which  has  only  been  assumed,  and 
by  no  means  ascertained.  Mr.  Guthrie  also  ex- 
presses his  belief  that  the  evidence  adduced  on 
the  point  under  consideration,  justifies  the  opinion 
"  that  ulcers  will  arise  on  the  penis  from  the  mat- 
ter of  gonorrhoea  ;  that  gonorrhoea  will  in  its  turn 
be  caused  by  the  matter  of  these  same  ulcers;  and 
that  both  occur  in  consequence  of  promiscuous  or 
uncleanly  intercourse.  That  many  of  the  ulcers 
produced  in  this  manner  iviU  occasionally  assume 
every  character  of  chancre,  and  cannot  be  distin- 
ffuished  from  it,  I  am  perfectly  satisfied  of,  from 
repeated  observation  ;  but  I  am  equally  certain, 
tiiat  a  gonorrhoea  in  men,  with  the  worst  appear- 
ance and  symptoms,  can,  and  often  does,  arise 
from  irritating  causes  common  to  parts  free  from 
any  specific  disease,  or  poison;  is  not  distinguish- 
able from  one  that  has  arisen  from  promiscuous  in- 
tercourse ;  and  that  both  complaints  are  curable  in 
the  same  way,  and  without  mercury."  On  the 
question,  whether  gonorrhoea,  or  the  ulcers  result- 
ing from  the  matter  of  gonorrhoea,  can  produce 
constitutional  symptoms,  Mr.  Guthrie  believes 
that  they  generally  do  not,  although  he  does  not 
affirm  that  they  cannot  under  particular  circum- 
stances of  constitution;  and  he  is  further  of  opinion 
that  if  such  symptoms  ever  really  arise,  they  be- 
come serious  only  in  consequence  of  the  exhibition 
of  mercury.  (See  Med.  Chir.  Trans,  vol.  viii. 
p.  554.)  Delpech  considers  the  possibility  of  a 
general  infection  from  the  effect  of  what  he  terms 
a  syphilitic  gonorrhoea,  completely  proved  ;  though 
he  admits,  that  tliere  are  numerous  instances  m 
which  this  consequence  does  not  happen.  He 
owns  that  tlie  distinction  of  one  class  of  cases  from 
the  other  is,  d  priori,  extremely  difficult,  and  most 
frequently  quite  impossible.  Yet  widely  dissent- 
ing from  established  m,»dern  practice,  he  inclines 
to  ancient  maxims,  and  considers  it  prudent  to  de- 
stroy the  first  effect  of  the  infection  witliout  delay; 
his  aim  being  to  shorten  the  duration  of  the  dis- 
charge with  cubebs,  or  copaiba,  and  then  to  in- 
troduce mercury  into  the  system,  through  the 
same  channel  as  conveys  the  virus  into  it,  by  rub- 
bing the  ointment  on  the  integuments  of  the  penis. 
{Chir.  clinique,  p.  292.)  The  late  Mr.  Wallace 
had  so  complete  a  conviction  that  one  species  of 
gonorrhoea  depended  upon  the  syphilitic  poison, 
that  he  actually  proposes  to  denominate  it  catar- 
rhal primary  syphilis;  and,  with  respect  to  this  and 
the  ulcerating  forms  of  primary  syphilis,  he  asserts 
(what  is  much  disputed),  '  we  know  that  they  are 
capable  of  reciprocally  producing  each  other,  and 
of  causing  analogous  secondary  effects  in  the  con- 
stitution." (See  Wallace,  On  t/ie  Ven.  Dis.  p.  240.) 

Tills  interesting  question,  whether  tiie  gonorrhoea! 
virus  is  identical  with  tiiat  of  syphilis,  has  been 
investigated  by  M.  Hernandez,  of  Toulon,  who 
first  inoculated  three  healthy  men  in  the  vigour  of 
life  with  gonorrlioeal  matter  taken  from  three 
galley-slaves.  The  inoculation  was  repeated  se- 
veral times  on  the  glans  and  the  prepuce.  Slight 
ulcerations  regularly  ensued  without  any  chancrous 
appearance,  and  these  were  easily  cured  by  simple 
dies.'ingifl.  Two  otlier  individuals,  with  strong 
disposition  to  scurvy,  were  tlien  inoculated,  and 


rebellious  ulcers  were  the  consequence,  which  re- 
sisted all  local  remedies,  and  did  not  yield  till 
stimulants  combined  vvith  acids  were  given.  One 
of  them  had  wandering  pains;  and  the  pus  of  his 
ulcer  was  sanious,  and  the  granulations  fungous. 
In  three  out  of  four  other  young  scrofulous  sub- 
jects, the  ulcers  were  very  obstinate  ;  in  two,  they 
had  almost  all  the  syphilitic  characters,  and  were 
followed  by  herpetic  eruptions.  In  these  two, 
calomel  was  required  to  effect  the  cure;  yet  M. 
Hernandez  expresses  his  conviction  that  there  was 
nothing  venereal  about  them.  In  another  young 
man  of  gouty  constitution,  the  sore  continued 
troublesome  till  warm  weather  began,  and  was  at- 
tended with  wandering  pains,  and  debility  of  the 
digestive  organs.  In  another,  the  sore  put  on  a 
venereal  appearance,  but  soon  healed  on  the  re- 
turn of  bleeding  from  some  haemorrhoids.  After 
mentioning  the  particulars  of  some  other  cases, 
M.  Hernandez  observes,  "  My  experiments  are  a 
proof  that  ulcers  which  are  produced  by  inocula- 
tion with  gonorrhoea!  virus  are  not  sypliilitic,  and 
they  explain,  at  the  same  time,  the  sources  of 
errors  likely  to  render  experiments  of  this  kind, 
which  appear  so  simple  and  decisive,  far  from 
being  conclusive.  They  show  how  many  circum- 
stances may  change  the  nature  of  ulcers,  and  give 
them  such  a  masked  character  as  is  calculated  to 
deceive  those  who  are  inattentive,  and  do  not  ad- 
vert to  these  causes  of  complication."  (See  Her- 
nandez, JEssai  analytique  sur  la  Kon  identit'z  des 
Virus  gonorrhe'ique  et  syphilitique,  Toulon,  1812; 
and  Ph.  Ricord,  Mat.  ven.  p.  110,  &c.)  The  ob- 
jections which  many  woidd  make  to  some  of  these 
inferences,  would  of  course  be  founded  on  the  fact, 
that  a  venereal  ulcer  cannot  always  be  known  by 
Its  appearance;  nor  is  the  spontaneous  cure  of  a  sore 
without  mercury,  even  though  followed  by  no 
secondary  symptoms,  now  regarded  as  any  proof 
of  its  not  having  been  venereal. 

Dr.  Tongue,  of  Philadelphia,  was  inoculated  in 
the  right  arm  by  Dr.  Barton,  with  virulent  gonor- 
rhoeal  matter  ;  but  the  result  was  not  even  any 
inflammation.  Inoculation  with  the  same  matter 
was  repeated  on  three  others,  without  effect.  Lint, 
wetted  with  fresh  gonorrhosal  matter,  was  laid 
behind  the  glans  under  the  prepuce,  and  left  there 
two  days  and  a  half  ;  but  neither  chancre  nor  in- 
flammation was  produced.  The  prepuce  and  glans 
of  a  young  man  were  also  inoculated,  without 
effect.  On  the  other  hand,  cases  are  detailed  in 
which  inoculation  with  venereal  matter  taken  from 
chancres,  undiluted,  or  diluted  with  an  equal 
quantity  of  gum-water,  gastric  juice,  or  a  solution 
of  one  scruple  of  sulphate  of  copper  or  sulphate 
of  iron  in  an  ounce  of  water,  were  all  followed  by 
the  formation  of  chancres.  Dr.  Harrison  also  in- 
oculated with  the  matter  of  chancres,  and  found 
an  ulcer  and  constitutional  symptoms  ensue.  These 
and  other  particulars  are  noticed  by  M.  Ricord 
{Op.  cit.  p.  114.) 

Much  of  the  incongruity  of  the  results  of  inocu- 
lations with  what  is  termed  gonorrhoeal  matter, 
would  certainly  be  accounted  for,  if  gonorrhoea  were 
frequently  associated,  as  is  sometimes  asserted, 
with  chancres  within  the  urethra.  Indeed,  M. 
Ricord  infers,  that  v/henever  a  discharge  from  the 
male  urethra  comminiicates  a  chancre  to  a  wonuni 
there  is  something  more  than  a  clap,  and  that  the 
urethra  is  the  scat  of  ulceration  in  some  point  of 
its  course.    "  The  existence  of  every  kind  of 
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ulceration  (he  observes)  has  been  denied;  and 
what  has  led  to  this  denial  of  the  liability  of  the 
urethra  to  ulcerate,  under  the  influence  of  causes 
which  produce  this  result  in  other  mucous  mem- 
branes, is,  that  Morgagni  never  observed  ulcera- 
tions in  gonorrhoea — that  very  Morgagni,  who, 
however,  had  seen  chancres  in  the  meatus  urina- 
rius  and  cicatrices  in  the  urethra,  which  must  have 
proceeded  from  previous  destruction;  that  Hunter, 
in  the  dissection  of  two  executed  criminals  who 
had  gonorrhoea,  found  no  ulcerations  in  the 
urethra;  and  that  M.  Cullerier  and  Ph.  Boyer, 
each  of  them  in  a  single  examination,  also  met 
with  no  ulceration."  M.  Ricord  afterwards 
notices  cases,  where  the  introduction  of  the  pus 
of  chancre  into  the  urethra  produced  blennorrhagia: 
here  (says  he)  it  is  certain,  "one  of  two  things 
must  have  occurred  ;  either  the  matter  of  chancre 
acted  as  a  simple  irritant  in  exciting  the  discharge, 
or  eke,  operating  specifically,  it  caused  an  urethral 
chancre,  which,  in  consequence  of  its  situation, 
being  what  I  call  un  cliancre  larve,  only  occasioned 
the  symptoms  of  blennorrhagia."  {Op.  cit.  p.  121- 
12-i.) 

In  support  of  the  doctrine,  that  mere  gonor- 
rhoea! matter  never  produces  chancre,  M.  Ricord 
adverts  also  to  the  fact  tliat  the  muco  purulent 
secretion  of  gonorrhceal  ophthalmy  never  occasions 
chancres  by  inoculation  or  otherwise,  although  the 
eyelids  are  susceptible  of  being  infected  by  chancre. 
(P.  131.)  Amongst  other  points,  he  has  also 
ascertained,  that  the  pus  of  a  sympathetic  bubo,  or 
of  an  abscess  of  the  testicle,  from  inflammation  of 
this  organ,  in  consequence  of  gonorrhoea,  may  be 
used  for  inoculation  without  any  venereal  effects 
being  the  result.    (P.  132.) 

I  need  not  repeat,  that  many  controverted  doc- 
trines and  opinions  will  be  much  affected,  if  the 
observations  made  by  M.  Ricord  with  the  specu- 
lum uteri,  and  supported  by  the  results  of  inocula- 
tions with  gonorrhceal  matter,  and  the  pus  from 
chancres,  be  found  to  agree  with  general  experience. 

•  One  of  the  greatest  obstacles  to  our  jarrival  at  a 
satisfactory  knowledge  of  the  nature  of  lues  ve- 
nerea, is  the  fact  that,  under  this  denomination, 
various  diseases  are  comprised  and  confounded,  the 
particular  distinctions  of  each  of  which  are  not  yet 
sufficiently  made  out  to  enable  surgeons  to  form  a 
well-founded  and  practical  classification  of  them, 
satisfactory  to  every  impartial  observer,  and  agree- 
ing with  general  experience.  As  Mr.  Rose  has 
observed— Long  before  syphilis  is  supposed  to  have 
commenced  its  career  in  the  world,  some  of  these 
diseases  were  frequently  met  with;  and  Mr.  Pear- 
son thinks  that,  in  addition  to  those  formerly  known, , 
new  forms  of  disease  have  occasionally  arisen, 
"  which  are  succeeded  by  a  regular  series  of  sym- 
ptoms nearly  resembling  the  progress  of  lues  ve- 
nerea." {Obs.  on  the  Effects  of  rarious  Articles  of 
the  Materia  Mcdica  in  tlie  Cure  of  Lues  Venerea, 
Id.  ed.  Introd.  p.  63;  and  Rose,  in  Med.  Chir. 
Trans,  vol.  viii.  p.  418.)  Mr.  Hunter  also,  in  the 
seventh  chapter  of  his  Treatise  on  the  Venereal 
Disease,  speaks  of  many  examples  of  new-formed 
disease,  arising  from  peculiar  poisons,  quite  dif- 
ferent, he  supposes,  from  every  other  virus  previ- 
ously known,  or  judged  of  by  its  effects.  But 
though  Mr.  Rose  appears  to  join  in  the  belief  ol 
a  plurality  of  poisons,  he  is  very  far  from  consider- 
ing it  settled  how  far  the  variety  in  the  symptoms 
of  venereal  cases  is  to  be  attributed  to  dilierent 


poisons,  or  how  far  the  symptoms  of  the  same  poi- 
son may  be  modified  and  altered  by  constitution 
climate,  and  habits  of  life.    He  remarks,  that  we 
seldom  have  an  opportunity  of  tracing  different 
cases  to  the  same  source  of  infection,  and  of  com- 
paring their  progress  with  each  other.    (Vol.  cit, 
p.  41.9.)    And,  I  may  add,  that  so  far  as  observ- 
ations of  this  nature  have  been  made,  and  can  be 
trusted,  or  are  not  invalidated  by  the  researches 
of  M,  Ricord  and  his  mode  of  explaining  the 
facts,  they  rather  tend  to  prove,  as  already  no- 
ticed  in  the  foregoing  columns,  that  different  indi- 
viduals, when  infected  nearly  at  the  same  time  and 
by  the  same  woman,  are  very  far  from  having  any 
uniformity  in  their  complaints;  some  having  one 
kind  of  sore,  some  another,  and  others  claps, 
&c.    And  the  tenor  of  the  remarks  made  likewise 
by  Mr.  Evans,  so  far  as  he  has  entered  into  the 
subject,  lead  equally  to  the  conclusion,  that  one 
primary  complaint,  when  it  produces  another,  does 
not  always  occasion  one  resembling  itself  Thus 
the  ulcus  elevatum  on  the  penis,  though  capable 
of  being  communicated  by  inoculation,  appeared 
sometimes  to  be  the  effect  of  one  kind  of  infection, 
sometimes  of  another,  and  sometimes  even  to  have 
a  spontaneous  origin.    Who  shall  unravel  all  these 
intricacies,  I  know  not,  whether  he  bring  to  his 
assistance  plurality  of  poisons,  or  states  of  the 
parts  and  constitution,  climate,  neglect,  intempe- 
rance, wrong  treatment,  or  any  other  circumstance 
which  can  possibly  be  conceived  to  have  influence 
over  the  appearances,  progress,  and  consequences 
of  the  disease.    Nay,  it  would  appear  from  some 
of  the  curious  and  perplexing  histories  mentioned 
in  the  preceding  pages,  that  one  kind  of  primary 
complaint  in  an  individual  may  impart  to  other 
persons  primary  complaints  of  a  different  nature; 
so  that  even  the  hope  of  elucidating  parts  of  this 
abstruse  subject,  by  adverting  to  a  plurality  of 
infections,   and  a  vigilant  observation  of  their 
characteristic  effects,  meets  with  discouragement 
almost  at  its  very  birth;  and  though  the  doctrine 
of  several  kinds  of  poisons  being  concerned  in  the 
production  of  venereal  diseases  is  still  partially 
entertained,    an  absolute  proof  of  its  correct- 
ness can  hardly  be -said  to  have  been  yet  afforded; 
nor  indeed  could  it  be  obtained,  unless  the  inocu- 
lation of  healthy  individuals  with  the  matter  of 
the  different  forms  of  disease  were  justifiable  for 
the  elucidation  of  the  question.    And,  as  this  is 
not  the  case,  I  think,  with  Mr.  Carmichael,  that  it 
might  be  a  benefit  to  society  if  criminals  were 
sometimes  permitted  to  commute  a  heavier  pun- 
ishment by  submitting  to  such  experiments',  with- 
out which  the  inquiry  into  the  reality,  number, 
nature,  and  effects  of  the  morbid  poisons  under 
consideration,  can  perhaps  never  be  brought  to  a 
satisfactory  termination.    "  I  am  perfectly  aware 
(says  Mr.  Carmichael)  how  much  the  state  ol  tne 
human  constitution  will  modify  local  disease,  ana 
am  willing  to  attribute,  to  a  certam  extent,  ine 
great  variety  of  appearances  we  witness  dai  j  i" 
venereal  complaints  to  this  cause  alone.  J^w^ 
observe,  that  many  of  these  primary  '"'f! 
from  their  very  commencement,  such  peculiar  ana 
distinct  characters,  that  it  would  be  quite  an  ao 
surdity  to  believe  that  the  virus  is  bI^'^J^  * 
same,  and  the  variety  of  characters  dependent  alone 
upon  constitution.     Thus,  nothing  can  be  mor_ 
osite  from  the  commencement  than  '"e 
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of  cartilage  under  the  skin,  and  tlio  sloughing 
ulcer.  The  first  is  slow  and  chronic  ;  the  latter 
begins  with  a  mortified  spot,  extends  by  alternate 
sloughing  and  phagedajnic  ulceration,  and  makes 
more  progress  in  three  days  than  the  former  in  as 
many  weeks. 

"  The  phageda;nic  ulcer  is  equally  distinct  from 
chancre,  as  it  does  not  evince  at  any  period  a 
luxrdened  base,  but  gradually  creeps  from  one  part 
to  an  ither  of  the  penis,  leaving  those  parts  to  heal 
which,  in  the  first  instance,  it  attacked;  so  that 
when  the  disease  has  existed  for  some  months,  the 
glans  is  seen  to  exhibit  its  entire  surface  furrowed 
over  with  ulcerations  and  cicatrices. 

"  There  is  a  raised  ulcer  also  with  elevated 
edges,  approacliing  the  nature  of  the  phagedsenic 
ulcer,  yet  whose  characters  are  sufficiently  dis- 
tinct to  be  considered  as  a  separate  species.  But 
the  most  common  venereal  primary  ulceration 
presents  such  various  appearances  in  different  in 
dividuals,  that  until  a  more  exact  knowledge  is 
obtained,  it  is  better  described  by  its  negative  than 
its  positive  qualities;  and  it  may  be  designated  an 
ulcer  without  induration,  raised  edges,  or  phage- 
daenic  surface. 

"  If  (continues  Mr.  Carmichael)  the  plurality 
of  venereal  poisons  is  supported  by  the  varietj'  of 
primary  ulcers,  it  is  equally  so  by  the  multiplicity 
of  constitutional  eruptions.  A  primary  ulcer, 
■which  was  not  phagedaenic,  or  sloughing  at  first, 
may  afterwards,  like  any  other  ulcer,  become  so 
by  irritation,  neglect,  or  inflammation.  But,  I 
do  not  conceive  that  we  have  grounds  for  sup- 
posing -that  the  state  of  the  constitution  can  so 
modify  morbid  poisons  as  to  cause  the  same  virus 
to  produce  in  one  person  the  chronic  scaly  lepra 
and  psoriasis,  and  to  assume  in  another  a  decided 
pustular  form,  each  pustule  spreading  rapidly  into 
a  deep  ulcer."  (On  the  Symptoms  and  Specific 
DisUnclions  of  Venereal  Diseases,  p.  6,  &c.  8vo. 
Lond.  1818.) 

The  same  gentleman,  in  another  earlier  publica- 
tion, gives  his  reasons  for  believing,  that  certain 
primary  appearances  are  followed  by  a  correspond- 
ing train  of  constitutional  symptoms.  1st.  That 
the  syphilitic  chancre  gives  rise  to  scaly  eruptions, 
lepra,  and  psoriasis  ;  an  excavated  ulcer  of  the 
tonsils,  and  pains  and  nodes  of  the  bones.  2dly. 
That  the  ulcer,  without  induration,  raised  edges, 
or  phagedaenic  surface,  gonorrhoea  virulenta,  an 
excori^ition  of  the  glans  and  prepuce,  are  followed 
by  a  papular  eruption,  which  ends  in  desquamation, 
pains  in  the  joints  resembling  those  of  rheumatism, 
soreness  of  the  fauces,  and  frequently  swelling  of 
the  lymphatic  glands  of  the  neck  ;  but  without 
any  nodes  of  the  bones.  3dly.  That  the  ulcer, 
with  elevated  edges,  in  the  few  instances  in  which 
it  was  traced  by  Mr.  Carmichael  to  its  constitu- 
tional symptoms,  was  followed  by  a  pustular 
eruption,  which  terminated  in  mild  ulcers,  p  iins 
in  the  joints,  and  ulcers  in  the  throat,  but  no 
appearance  of  nodes.  4thly.  That  the  phagedcenic 
and  sloughing  ulcers  are  generally  attended  with 
constitutional  symptoms  of  peculiar  obstinacy  and 
malignity;  viz.  pustular  spots  and  tubercles,  which 
form  ulcers,  generally  spreading  with  a  phageda3nio 
edge,  and  healing  from  the  centre  ;  extensive 
ulceration  of  the  fauces,  particularly  of  the  hack 
of  the  pharynx,  obstinate  pains  of  the  knees  and 
other  joints,  while  nodes  are  frequently  present, 
and  the  bones  of  tiie  nose  are  occasionally  alFected. 
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(See  Carmkhacl's  Essays,'  and  his  Obs 
Symptoms,  c^c.  of  Ven.  Diseases,  p.  9.) 

The  observations  of  other  writers  coincide  with 
those   of  Mr.  Carmichael,  respecting  the  great 
variety  of  character  in  primary  venereal  sores  ; 
but  the  hypothesis  of  various  kinds  of  venereal 
poisons,  or  infectious  matter,  is  perhaps  rather 
losing  ground.    Indeed,  on  some  of  the  principal 
points   connected  with  the  latter  subject,  little 
similarity  of  opinion  prevails  between  him  and 
other  gentlemen  who  have  entered  into  the  dis- 
quisition. And,  in  the  first  place,  without  adverting 
again  to   certain    statements  alreadj'  premiseil, 
which  render  it  probable  that  differences  of  the 
virus,  or,  at  all  events,  differences  in  the  forms  of 
the  primary  complaints  in  the  contaminating  indi- 
viduals, would  not  always  explain  the  reason  of 
the  diversified  appearances  and  nature  of  the 
primary  forms  of  disease  in  the  contaminated,  I 
shall  lay  before  the  reader  other  evidence,  having 
an  immediate  relation  to  Mr.  Carmichael's  senti- 
ment, that  each  kind  of  primary  venereal  sore  is 
followed  by  a  peculiar  and  corresponding  train  of 
constitutional  symptoms.    In  the  cases  recited  by 
Mr.  Rose,  "  most  of  the  papular  eruptions  followed 
ulcers  which  were  not  very  deep,  and  which  healed 
without  much  difficult^-.    Several  of  them  had  a 
thickened,  but  not  a  particularly  indurated  margin. 
This  corresponds  with  the  observations  of  Mr. 
Carmichael  : — /  could  not,  hoioever,  discover  any 
decidedly  uniform  cliaracter  in  such  sores;  and  the 
16th  case  I  should  have  considered  as  a  well- 
marked  instance  of  chancre."    (Med,  Chir.  Trans. 
vol.  viii.  p.  399.)    In  another  place,  it  is  stated, 
that  the  appearances  of  sores  can  seldom  be  relied 
on  in  parts  of  such  vascular  structure,  and  in  the 
midst  of  sebaceous  glands.    (P.  419.)    With  re- 
spect to  the  phagedcenic  ulcer,  Mr.  Rose  expresses 
his  belief,  that  it  is  rarely  followed  by  secondary 
s3-mptom8,  though  he  inclines  to  the  opinion,  that  it 
arises  from  the  application  of  some  morbific  matter, 
acknowledging,  however,  the  great  difficulty  of 
deciding  "  whether  the  great  degree  of  erethismus, 
excited  by  the  local  affection,  should  be  attri- 
buted to  any  peculiarity  in  that  matter,  or  to  the 
peculiar  state  of  the  constitution.    (lUed.  Chir. 
Trans,  vol.  viii.  p.  372.)    And  he  then  refers  to 
the  case  reported  by  Dr.  Fergusson,  where  "  the 
infection  was  communicated  by  an  opera-dancer 
at  Lisbon,  apparently  in  perfect  health,  who  con- 
tinued on  the  stage  for  several  months  afterwards, 
occasionally  infecting  others,  without  anything 
extraordinary,  as  far  as  he  could  learn,  in  the  nature 
of  the  symptoms."    (Op.  cit.  vol.  iv.  p.  12.)  And, 
on  the  same  subject.  Mr.  Guthrie  does  not  think 
"  that  Mr.  Carmichael's  opinion  as  to  the  second- 
ary symptoms,  peculiar  to  the  phagedajnic  and 
sloughing  ulcer,  receives  any  support  from  what 
occurred  to  the  troops  in  Portug.-il;  because  it  did 
not  appear,  that  either  of  them,  following  sexual 
intercourse,  were  dependent  on  the  cause  which 
produced  the  ulcer.    Where  many  men  have  had 
intercourse  with  the  same  woman  (and  with  no 
others?)  they  have  not  all  had  the  same  compkint, 
although  one  of  the  ulcers,  so  originating,  has  be- 
come phagedaenic  or  sloughed;  neither  lias  the 
same  woman  herself  suffered  from  this  distemper : 
indeed,  the  nature  of  an  ulcer  of  either  kind  must, 
after  a  short  time,  cffectuallj'  prevent  any  in- 
tercourse; and  we  often  find  that  its  peculiar 
characters  only  appear  after  the  ulcer  has  existed 
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for  several  days.    I  firmly  believe  also,  that,  in 
the  greater  number  of  cases  of  sloughing  ulcer, 
ivhere  mercury  is  not  given,  no  secondary  symptoms 
viould  appear :  and  in  those  cases  in  which  they 
did  appear,  I  apprehend,  they  would  be  equally 
dependent  on  the  state  of  the  constitution,  as  to 
the  mode  of  cure,  and  their  destructive  characters. 
In  other  words, my  observations  lead  me  to  conclude 
that  iliese  ulcers  do  not  depend  upo?i  a  specific  poison, 
but  on  ilie  state  of  the  constitution,  under  particular 
excitement  ;  and  that,  tvhe?i  secondary  symptoms 
occur,  they  are  not  dependent  on  the  state  of  the 
ulcer  ;  although  I  am  ready  to  admit  that,  in  a 
constitution  where  an  ulcer  will  readily  become 
phagedsenic,  the  secondary  symptoms,  when  they 
occur,  may  be  different  to  a  certain  extent  from 
those  that  follow  more  simple  ulcers,  in  a  healthier 
habit  of  hoiy :'{Med.  Chir.  Trans,  vol.  viii.  p.  564.) 
Repeated  and  careful  observations  make  me  also 
believe,  that  primarv  sloughing  uhera  do  not  depend 
upon  any  peculiar  poison;  and  I  am  also  disposed 
to  join  in  the  opinion,  that,  when  hurtful  local 
treatment  is  out  of  the  question,  they  are  chiefly 
ov/ing  to  the  state  of  the  constitution.  According 
to  my  experience,  all  kinds  of  ulcers  on  the  geni- 
tals may,  from  particularity  of  constitution,  impair- 
ment of  health,  and  sometimes  from  the  pernicious 
effects  of  the  immoderate  and  indiscriminate  em- 
ployment of  mercury,  assume  in  their  progress  a 
sloughing  disposition,  and  even  have  it  from  their 
very  commencement.    Mr.  Rose  mentions  a  case, 
in  which  a  Jiealthy  young  man  was  affected  with  a 
sloughing  sore  on  the  penis,  in  consequence  of  a 
suspicious  connexion.    It  was  not  attended  with 
any  constitutional  disturbance,  and  yielded  readily 
to  mercury.    The  same  patient,  twice  afterwards, 
at  a  very  considerable  interval,  had  a  fresh  infection, 
and  the  sores  each  time  had  precisely  the  same 
character  as  the  first.    Tliis,  says  Mr.  Rose,  is  no 
uncommon  occurrence,  and  it  is  not  probable  that 
the  sloughing  and  appearance  of  the  sores  arose 
from  the  peculiarity  of  the  poison.    (Med.  Chir. 
Trans,  vol.  viii.  p.  420.)    And  another  intelligent 
surgeon,  who  has  particularly  attended  to  this  in- 
vestigation, declares  his  conviction,  that   '  many 
varieties  of  sore,  independently  of  the  sloughy 
chancre  mentioned  by  Mr.  Carmichael,  lead  to 
constitutional  symptoms,  differing  in  no  respect 
from  those  he  has  described,  and  admitting  of  the 
same  mode  of  cure."    Nor  does  lie  believe,  with 
Mr  Carmichael,  that  only  one  particular  species 
of  sore  is  capable  of  producing  the  true  secondary 
svmptoms  of  lues.    {J.  Bacot,  On  Syphilis,  p.  51) 
"  From  these  observations,  I  think,  we  may  sateiy 
infer  that  with  respect  to  the  sloughing  ulcer,  it 
neither  arises  from  the  application  of  any  one 
specific  poison  to  the  part,  nor  is  it  connected  with 
any  regular  train  of  secondary  symptoms. 

Dr.  Hennen  frequently  had  occasion  to  observe 
that  eruptions  of  the  same  nature  and  character  suc- 
ceeded to  the  foul  indurated,  excavated  ulcer,  and  to 
the  simple  excoriation.  "  In  fifteen  cases  of  erup- 
tions unaccompanied  by  any  other  symptoms,  which 
succeeded  the  Hunterian  sore,  six  were  tubercular, 
five  exanthematous,  two  pustular,  one  tubercular 
and  scaly,  and  one  tubercular  and  vesicular. 

"  In  four  cases,  following  the  same  sore,  but  in 
which  the  eruptions  were  complicated  with  sore- 
throat,  two  were  tubercular,  one  was  tubercular  and 
scaly,  and  one  was  tubercular  and  exnnthematinis. 
"  lu  twelve  cases  following  the  «on-IIunteriaii 


sore,  and  in  which  eruptions  were  the  only  gvni- 
ptoms,  six  were  pustular,  three  were  exanthematous, 
and  one  was  tubercular  and  scaly. 

"  In   seven   cases,  where  the  eruption  wag 
accompanied  with  sore-throat,  three  were  exan- 
thematous, two  were  tubercular,  one  was  papular, 
scaly,  and  tubercular,  and  one  was  pustular  and 
tubercular."    Dr.  Hennen  also  recites  an  instance 
in  which  a  Hunterian  chancre  was,  at  the  distance 
of  ten  weeks,  succeeded  bj'  a  papular  eruption, 
which,  in  the  course  of  a  month,  was  removed  by  low 
diet,  purgatives,  and  the  decoction  of  sarsaparilla. 
In  two  months  afterwards,  an  eruption  of  a  similar 
nature  appeared  without  any  fresh  infection.  This 
was  treated  with  mercury,  which  was  administered 
five  weeks,  so  as  to  excite  a  moderate  salivation. 
Under  this  treatment,  the  eruption  faded,  having, 
during  its  progress,  assumed  the  appearance  of 
vesicles  and  pustules,  and  at  length  falling  off  in 
amber-colouied  scales  with  livid  bases.  Notwith- 
standing this  mercurial  course,  the  patient  was  a 
third  time  admitted,  ten  weeks  afterwards  (with- 
out  any  intervening  primary  affection),  with  a 
pustular  eruption,  which  was  finally  cured  without 
mercury,  and  the  pustules  falling  off  in  squamulae. 
In  another  month,  vvithout  any  fresh  infection,  he 
was  a  fourth  time  taken  into  hospital  with  a  very 
thickly  dispersed  pualular  eruption,  somewhat  dif- 
ferent from  the  former,  the  pustules  being  more 
numerous,  smaller,  and  acuminated.    They  yielded 
to  non-mercurial    treatment.    During   all  these 
attacks,  there  was  apthous  sore-throat,  and  occa- 
sional flying  pains  in  the  joints.    The  inference 
drawn  from  this  case  is,  that  even  a  full  and 
judiciously  conducted  mercurial  course  does  not 
prevent  the  reappearance  of  venereal  eruptions, 
and  that  they  assume  at  different  times,  different 
characters,  notwithstanding  the  interruption  they 
receive  in  their  natural  progress  by  the  use  of  that 
remedy.   {On  Medical  Surgery,  ed.  2,  p.  528-530.) 
After  these  accounts,  I  can  have  no  hesitation  in 
coining  to  another  conclusion;  which  is,  that,  with 
the  exception  of  the  partial  confirmation  of  Mr. 
Carraichael's  doctrine  by  Mr.  Rose,  so  far  as 
relates  to  the  frequency  of  papular  eruptions  after 
superficial  primary  ulcers,  the  regular  connexion 
of  particular  forms  of  secondary  symptoms  with 
any  given  descriptions  of  primary  sores  is  so  far 
from  being  supported  by  the  testimony  of  other 
observers,  that  one  kind  of  primary  ulcer  ni.iy 
lead,  in  the  same  patient,  to  eruptions  of  several 
different  sorts,  either  existing  together  on  various 
parts  of  the  body,  or  breaking  out  in  succession; 
and  no  regular  connexion  can  be  traced  between 
any  one  species  of  primary  sore  and  any  deter- 
minate class  of  secondary  symptoms.  These  truths, 
I  believe,  must  be  admitted,  disadvanfcigeoiis  as 
they  are  to  the  prospect  of  bringing  the  diagnosis  ot 
syphilis  to  a  final  settlement,  so  as  to  cn.ible  the 
writer  to  describe  the  disease  with  accuracy,  antt 
ihe  practitioner  to  recognise  and  treat  it  with  cer- 
tainty.   The  first  essential  step  to  the  elucidation 
of  this  subject,  however,  is  undoubtedly  the  su  - 
version  of  every  doctrine  relative  to  it,  wlncii  is 
repugnant  to  general  experience.   The  same  tacts, 
which  may  render  it  necessary  for  Mr.  Carm.d.ae 
to  retract  some  of  his  inferences  and  ;yhich  fac« 
were  first  established,  beyond  all  doubt  or  possi^ 
bility  of  successful  contradiction,  ^y . 
partial,  disinterested,  and  extensive  '"''^f  \ 
made  in  the  hospitals  .f  the  British  arm),  ^^oum 
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have  obliged  even  Huntel'.  himself,  had  he  been 
alive,  to  confess  the  mistaken  views  which  he 
sometimes  took  of  the  nature  of  the  venereal  disease. 

In  opposition  to  Mr.  Carmichael's  theory,  Mr. 
Bacot  brings  forward  several  arguments  : — "  Mr. 
Carmichael  (he  says)  gives  us  an  example  of  a 
phagedsenio  sore,  followed  by  those  appearances 
which  should  attach  to  the  raised  ulcer;  he  admits 
that  the  papular  and  pustular  diseases  are  some- 
times mixed;  in  some  of  his  phagedsenic  cases,  we 
find  that  that  character  has  been  given  to  the  ulcer 
by  the  action  of  mercury;  in  still  more  of  them, 
the  original  character  of  the  sore  is  not  preserved 
throughout,  so  that  the  form  of  second.ary  sym- 
ptoms, which  ought  to  succeed  to  the  classification, 
is  very  difficult  to  divine;  in  short,  he  frequently 
departs  frum  his  own  arrangement.  His  descrip- 
tion of  a  phagedffiuic  ulcer  includes,  unless  I  am 
much  mistaken,  two  very  distinct  kinds  of  sore; 
and,  in  more  than  one  instance,  a  phagedaenic  sur- 
face and  elevated  edges  are  united  in  the  same 
description  of  ulcer.  Nay,  more,  he  tells  us,  that 
occasional  difficulty  is  encountered  in  distinguish- 
ing the  phagedaenic  ulcer  from  the  other  primary 
ulcers.  It  displays,  however,  its  character  of 
phagedsena  so  early,  that,  he  thinks,  it  cannot 
ofcen  be  confounded  with  an  ulcer  that  becomes 
phagedaenic  from  irritation  ;  and,  he  adds,  that 
neglect,  local  irritation,  and  even  constitutional 
irritability,  will  cause  any  ulcer  to  become  phage- 
daenic. What,  then,  should  prevent  me  from  as- 
suming, that  an  early  irritation  may  produce  an 
early  change  in  the  character  of  the  sore  ?  And 
then  what  becomes  of  the  phagedsenic  ulcer  and 
its  appropriate,  consecutive,  constitutional  sym- 
ptoms ? "  (J.  Bacot,  in  Meit.  Gazette,  vol.  ii. 
p.  422.)  Notwithstanding  this  reasoning,  how- 
ever, if  it  were  proved  that  the  primary  phagedaenic 
ulcer,  not  made  so  by  irritation,  neglect,  &c., 
always,  or  even  generally,  was  followed  by  one 
train  of  secondary  symptoms,  and  not  by  another, 
Mr.  Carmichael's  researches  would  have  materially 
contributed  to  enlighten  this  obscure  subject.  As 
I  do  not  believe  that  sores,  which  are  originally 
phagedaenic,  necessarily  depend  upon  any  one  pe- 
culiar virus,  of  course  much  difficulty  presents 
itself  to  my  mind  in  the  adoption  of  this  part  of 
Mr.  Carmichael's  views. 

As  this  part  of  the  inquiry  into  the  nature  of  the 
venereal  disease  is  one  of  the  most  interesting,  I 
will  here  notice  the  objections  of  Mr.  Wallace 
to  the  hypothesis  of  a  plurality  of  venereal  poisons, 
who  reduced  to  the  following  heads  all  the  argu- 
ments used  in  support  of  it. 

1 .  Some  of  the  diseases  which  result  from  ve- 
nereal intercourse,  require  mercury  for  their  cure 
or  removal,  while  others  are  curable  without  this 
remedy.  Therefore,  the  former  class  of  diseases 
must  be  of  a  totally  different  species  from  the  latter, 
and  produced  by  distinct  poisons. 

2.  Historical  evidence  demonstrates,  that  certain 
forms  of  venereal  disease  existed  from  the  earliest 
ages,  and  that  to  these  was  added,  after  the  dis- 
covery of  America,  a  new  and  peculiar  disease. 

3.  Certain  diseases,  nearly  allied  in  their  ge- 
neral characters  to  each  other,  and  to  venereal 
diseases,  have  been  observed  in  Canada,  Scotland, 
and  the  West  Indies,  &c.j  yet  they  are  considered 
the  product  of  different  morbid  poisons;  and  as 
these  diseases  do  not  differ  more  widely  from  one 
another  than  the  varieties  of  venereal  diseaset 


differ  from  each  other,  we  have  the  same  reason 
for  supposing  that  the  varieties  of  venereal  disease 
result  from  poisons  specifically  distinct,  as  we  have 
for  supposing  that  the  diseases  in  question  arise 
from  different  poisons. 

4.  The  symptoms  of  all  diseases  which  are 
caused  by  morbid  poisons,  are  regulated  by  laws 
so  fixed  or  determined,  that  they  .are  always  uni- 
form in  their  appeariince  and  progress;  but  the 
diseases  which  result  from  venereal  intercourse,  if 
considered  as  the  consequence  of  one  morbid 
poison,  exhibit  the  most  dissimilar  characters,  and 
must,  therefore,  be  owing  to  the  action  of  dissimilar 
poisons. 

5.  The  symptoms  of  venereal  diseases,  though 
numerous  and  varied,  form  certain  determinate 
groups,  in  which  we  observe  peculiar  forms  of 
primary  symptoms,  followed  by  corresponding 
forms  of  constitutional  disease  ;  and  the  primary 
and  constitutional  symptoms  of  each  group  re- 
semble one  another  in  their  general  character  or 
in  their  degrees  of  mildness  and  severity;  while 
the  primary  and  secondary  symptoms  of  any  one 
group  are,  in  their  origin,  as  well  as  in  their 
progress,  altogether  different  from  the  correspond- 
ing symptoms  of  the  other  groups  ;  and  these 
circumstances  cannot  be  explained  except  by  the 
supposition,  that  each  group  is  produced  by  its  own 
peculiar  specific  cause. 

Mr.  Wallace  examines  each  of  these  arguments 
separately. 

1.  The  results  of  modern  experience  seem  to 
him  evidently  to  refute  the  first  argument,  by  de- 
monstrating that  every  form  of  venereal  disease  with 
which  we  are  acquainted,  has  been  cured  without 
mercury:  hence,  says  he,  we  have  no  proof  that 
there  are  two  classes  of  venereal  disease  distinguish- 
able from  each  other  by  the  one  requiring  mercury 
for  its  cure,  while  the  other  is  curable  without  this 
remed)-. 

2.  "Let  it  be  admitted  (observes  Mr.  Wallace, 
as  if  demonstrated  by  satisfactory  evidence)  that 
many  forms  of  venereal  diseases  have  existed  from 
the  earliest  ages,  and  that  a  new  disease  was  in- 
troduced from  America  by  the  followers  of  Co- 
lumbus, what  proof  have  we  that  this  new  disease 
at  present  exists  ?  Those  (says  he)  who  support 
this  doctrine,  that  a  new  disease  was  introduced 
into  Europe,  after  the  discovery  of  America,  are 
compelled  to  admit  that  it  is  impossible  to  distin- 
guish the  symptoms  of  this  new  or  real  syphilitic 
disease,  as  they  denominate  it,  from  those  of  other 
forms  of  the  venereal  disease;  and  they  affirm  that 
a  line  of  distinction  can  be  drawn  between  them 
only  by  the  influence  which  mercury  exercises 
over  their  progress.  Thus,  Mr.  Abernethy  says 
that  'the  fictitious  disease  in  appearance  so  ex- 
actly resembles  syphilis,  that  no  observation,  how- 
ever acute,  seems  to  be  capable  of  deciding  on  its 
nature.'  {On  Dis.  resembling  Syphilis,  p.  4j.) 
And  at  p.  54  he  admits,  that  all  his  reasoning  is 
founded  '  upon  the  presumption  that  diseases 
tvhich  spontaneously  get  u-ell,  are  not  syphilitic.'' " 
"It  is  true  (adds  Mr.  Wallace)  that  Mr.  Car- 
michael has  attempted  a  diagnosis  of  these  diseases 
foimded  upon  their  symptoms;  but  he  has  not  suc- 
ceeded. We  must  therefore  conclude,  that,  as  we 
know  of  no  disease  incurable  without  mercury,  we 
cannot  admit  tlnit  the  disease,  imagined  to  have 
been  introduced  into  Europe,  by  tho  followers  of 
Columbus,  at  present  exists." 
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3.  Mr.  Wallace  deems  it  unnecessary  to  exa- 
mine the  third  nrgument,  because,  supposing  yaws, 
sivens,  and  some  other  diseases  to  exist  in  other 
countries,  and  that  each  of  them  arises  from  a  spe- 
cific and  distinct  morbid  poison,  no  argument  can 
be  deduced  from  these  circumstances  of  the  plu- 
rality of  venereal  poisons. 

4.  In  relation  to  the  fourth  argument,  Mr. 
Wallace  observes,  that  it  does  not  follow  of  ne- 
cessity that,  because  the  disease  produced  by  one 
moibid  poison  exhibits  great  uniformity  of  cha- 
racter, that  produced  by.  another  should  follow  a 
similar  course.  Waiving,  however,  the  considera- 
tion of  this  question,  and  granting  to  the  advo- 
cates of  the  doctrine  of  a  plurality  of  venereal 
poisons  every  advantage  afforded  by  the  analogy 
of  other  diseases  produced  by  morbid  poisons,  Mr. 
Wallace  proceeds  to  inquire  whether  diseases 
caused  by  morbid  poisons  are,  as  stated  in  the 
argument,  always  uniform  in  their  appearances 
ai-,d  progress.  He  begins  with  noticing  the  ad- 
mitted truth,  that  impressions  which  result  from 
causes  exactly  similar,  produce  upon  different  per- 
sons verj'  dissimilar  consequences,  as  illustrated  in 
the  effects  of  punctured  wounds.  In  cow-pox  and 
small-pox,  which  depend  upon  specific  morbid 
poisons,  he  points  out  the  numerous  varieties  and 
anomalies  to  which  these  diseases,  as  well  as  the 
venereal,  are  liable.  Amongst  other  inferences 
made  by  Mr.  Wallace  are  the  following:—!.  The 
effects  of  the  morbid  poison  which  produces  the 
vaccine  disease  are  subject  to  numerous  varieties  ; 
and  therefore  analogous  varieties  in  the  appearance 
of  the  symptoms  which  result  from  the  syphilitic 
virus,  cannot  be  considered  as  any  proof  of  the 
existence  of  different  venereal  poisons. 

2.  However  various  the  eruptions  may  be  which 
are  caused  by  the  venereal  poison,  they  do  not 
exhibit  greater  varieties  than  those  produced  by 
the  variolous  poison;  and  as  this  poison,  influenced 
by  extrinsic  circumstances,  is  sufficient  to  produce 
all  the  varieties  of  small-pox,  one  poison,  if  in- 
'Huenccd  by  similar  circumstances,  may  produce 
analogous  varieties  of  syphilis.  "  Should  it  be 
urged  against  the  above  conclusion,  that  remark- 
able varieties  of  vaccina  and  variola  are  seldom  to 
be  met  with,  but  that  remarkable  varieties  of  sy- 
philitic diseases  are  of  daily  occurrence,  I  would 
answer,  that  this  circumstance  will  be  easily  ex- 
plained to  the  reflecting  reader  by  the  number  of 
modifying  causes,  which  influence  venereal  mala- 
dies, being  much  greater  than  those  which  influ- 
ence variola  or  vaccinia. 

"  To  adduce  one  illustration  :  when  the  matter 
or  Ijmph  of  small-pox  or  cow-pox  is  used  for  in- 
oculation, the  greatest  care  is  in  general  taken,  not 
only  to  obtain  it  at  a  certain  age,  and  from  a 
vesicle  or  pustule,  possessed  of  what  are  considered 
the  specific  characters,  but  also  to  insert  it  into  a 
healthy  subject;  whereas  the  venereal  infection 
is  applied  during  various  states  of  the  health  of 
the 'recipient,  and  the  poison  is  taken  during 
every  stage,  and  from  every  possible  form  of 
disease." 

This  last  remark  may  not,  however,  strengthen 
Mr.  Wallace's  views,  as  it  implies  differences  and 
modifications  of  the  virus  itself,  which  is,  in  reality, 
an  approximation  to  the  doctrine  of  a  plurality  of 
poisons.  The  san.e  idea  was  long  ago  suggested, 
and  especittlly  by  Mr.  Wellbank,  as  will  be  pre- 
sently seen. 
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6.  The  assertions  in  the  fifth  argument,  for  the 
doctrine  of  Mr.  Carmichael,  Mr.  Wallace  sets 
down  as  not  having  been  verified  by  the  experience 
of  other  practitioneis.  (See  W,  Wallace,  On  tite 
Ven.  Dis.  p.  14-24.) 

In  a  very  ingenious  paper  by  Mr.  Wellbank,  I 
find  several  observations  well  deserving  attention. 
Amongst  other  things,  he  suggests  a  plan  of  inves- 
tigating venereal  diseases,  which,  if  carefully  fol- 
lowed up,  might  throw  considerable  light  on  their 
diagnosis.  "Instead  of  recording  with  laboured 
minuteness  the  resemblance  or  dissimilarity,  con- 
fessedly sometimes  fallacious,  of  primary  sores,  of 
eruptions,  or  of  other  really  or  seemingly  conse- 
cutive diseases,  in  the  cases  oldiffcrent  individuals, 
we  should  (says  he)  faihfully  chronicle  the  diver- 
sity of  disease  existing  at  the  same  time  in  i/icsajne 
person.  We  should  note,  for  instance,  the  various 
character  and  progress  of  a  phagedsenic  sore,  as  it 
attacks  different  tissues,  or  the  phenomena  of  se- 
veral of  these  sores,  when  they  have  occurred  &t 
the  same  time,  in  different  situations,  from  the 
same  infection.  Let  us  also  record  the  multiform 
secondary  effects  of  the  same  disease,  contempo- 
raneous in  their  appearance  or  coexistent  in  the 
same  system,  and  various  as  they  are  manifested  in 
absoi  bents,  mucous  membrane,  skin,  cellular  tissue, 
fibrous  membrane,  or  in  the  bones.  From  re- 
peated observation  of  collective  phenomena,  we 
shall  soon  arrive  at  the  inference  that  many  affec- 
tions, often  noticed  in  conjunction,  but  various  in 
their  apparent  characters,  are  in  reality  the  con- 
stant result  of  one  or  other  distinct  stimulus,  acting 
upon  a  diversity  of  organisation.  By  a  patient 
and  unbiassed  prosecution  of  this  mode  of  mquiry, 
we  cannot  fail  soon  to  acquire  diagnostic  data, 
which  will  enable  us  to  solve  some  of  the  most 
difficult  problems  in  the  distinction  of  venereal 
complaints."  (Med.Chir.  Trans.\o\.  xiii.  p.  566.) 

Amongst  other  doctrines,  Mr.  Hunter  inculcates 
that  the  venereal  matter,  when  taken  into  the 
constitution,  produces  an  irritation,  which  is  ca- 
pable of  being  continued,  independent  of  a  conti- 
nuance of  absorption,  and  Ike  consliiidion  has  no 
power  of  relief ;  therefore  a  hies  venerea  continues 
to  increase."  The  same  criterion  was  proposed  by 
Mr.  Abernethy,  who  states  that  the  "constitu- 
tional symptoms  of  the  venereal  disease  are  ge- 
nerally progressive,  and  never  disappear  unless 
medicine  be  emploj-ed."  {Surgical  Ohs.  p.  137.| 
And  notwithstanding  some  dissent  may  be  traced 
in  both  old  and  modern  writers,  from  the  beliet 
that  mercury  was  absolutely  essential  to  the  cure 
of  the  venereal  disease,  and  an  opposite  conclusion 
might  easily  have  been  drawn  from  the  whole  his- 
tory of  this  subject,  including  the  practice  ol 
former  and  present  times,  the  contrary  hypothesis 
was  that  always  taught  in  all  the  great  medical 
schools  of  this  country,  even  down  to  so  late  a 
period  as  fifty  years  ago.  But  the  error  no 
longer  prevails  ;  and  no  facts  are  more  coniple  «ij 
established,  than  that  mercury,  however  use  u  > 
may  frequently  be  in  the  treatment  of  the  veucre 
disease,  is  not  absolutely  necessary  for  the  cur 
either  of  the  primary  or  secondary.  P'"^  ' 
and  that  the  disease,  so  far  from  al".''?^  t  3 
worse,  unless  mercury  be  administered,  "  ' 
gets  vUll  without  the  aid  of  this  or  any  otjie 
medicine.  If  any  man  yet  doubt  ti  e  g  n^^^^^^^ 
truth  of  this  statement,  let  him  '"'P«'''^f  ^.rward  in 
the  many  facts  and  arguments  brought  lorw^i 
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proof  of  it  in  the  anonymous  tract,  "  Sur  la  Non- 
existence de  la  Maladie  vitti'ri'-Ji7ie,"  and  in  the 
writings  of  Mr.  Carniichnel,  Dr.  Fergusson,  Mr. 
Rose,  Dr.  Kennen,  Dr.  Thomson,  Mr.  Guthrie, 
Mr.  Bacot,  and  other  practitioners.  Perilhe,  as  I 
have  already  noticed,  distinctly  admitted  the  fre- 
quency of  spontaneous  cures,  and  so  does  Delpech. 
"  Observation  seems  to  prove  (says  he)  that  there 
are  some  individuals  in  whom  the  lymphatic  sys- 
tem appears  to  be  endued  with  the  fortunate  pro- 
perty of  extinguishing  the  syphilitic  principle,  so 
that  merely  primary  symptoms  occur."  {C/iir. 
Cliniqite,  t.  i.  p.  341.)  In  short,  if  there  be  such 
a  sceptic  now  living  in  this  country,  let  him  peruse 
the  returns  made  by  the  surgeons  of  the  whole 
British  army,  documents  which  will  be  noticed  in 
the  sequel  of  this  article  ;  let  him  consider  the 
evidence  of  the  surgeons  of  other  countries,  espe- 
cially that  of  Culletier,  who  used  annually  to  de- 
monstrate to  his  class  of  pupils  the  cure  of  venereal 
ulcers  without  mercury  ;  and  the  testimony  and 
practice  of  the  German  surgeons,  who  were 
attached,  during  the  war,  to  regiments  of  their 
countrymen  in  the  British  service.  The  fact  is 
therefore  indisputable  that  the  venereal  disease,  in 
all  its  ordinar}'  and  diversified  forms,  is  capable  of 
a  spontaneous  cure,  and  consequently  that  the 
question  whether  the  disease  is  syphilitic  or  not, 
can  never  be  determined  by  the  circumstance  of 
the  complaint  yielding,  and  being  permanently 
cured  without  the  aid  of  mercury.  Yet,  as  Mr. 
Rose  has  observed,  the  supposition  that  syphilis 
did  not  admit  of  a  natural  cure,  and  that  mercury 
was  the  only  remedy  that  had  the  po  wer  of  de- 
stroying its  virus,  was  of  late  so  much  relied  upon, 
that  where  a  disease  had  been  cured  without  the 
use  of  that  medicine,  and  did  not  afterwards  re- 
turn, such  fact  alone,  whatever  might  have  been 
the  symptoms,  was  regarded  as  sufficient  proof 
that  it  was  not  a  case  of  syphilis.  And,  as  the 
same  writer  judiciouslj'  remarks,  the  refutation  of 
these  notions  is  of  considerable  importance,  "not 
so  much  in  reference  to  the  treatment  of  syphilis, 
under  common  circumstances,  for  the  strikingly 
good  effects  of  mercury  will  probably  not  render  it 
advisable  in  general  to  give  up  the  use  of  that  re- 
medy, but  from  the  change  it  will  produce  in  our 
views  of  the  diagnosis  of  the  disease.  The  distinc- 
tion, which  has  engaged  such  a  share  of  attention 
of  late  years,  and  which  is  evidently  so  important 
between  syphilis  and  syphiloid  diseases,  has  been 
made  to  depend  so  much  on  the  former  admitting 
of  no  cure,  except  by  mercury,  that,  if  this  principle 
should  be  found  to  be  erroneous,  the  difficulties 
which  have  attended  it  will  in  a  great  measure  be 
explained."  {Med.  Chir.  Trans,  vol.  viii.  p.  350, 
351.)  That  it  is  erroneous,  will  appear  more 
clearly  when  the  treatment  of  syphilis  falls  under 
consideration. 

Excluding  from  present  attention  works  of  an- 
cient date,  it  is  curious  to  find  how  very  nearly 
several  writers,  within  the  last  thirty  or  forty 
years,  arrived  at  the  same  point  to  which  modern 
investigations  have  led.  Thus,  Mr.  B.  Bell  ob- 
serves that  "a  chancre  might  frequently  be  cured 
with  external  applications  alone,  and  as  we  know 
from  experience  that  the  virus  is  not  always  ab- 
sorbed, tlie  cure  would  in  a  few  instances  prove  per- 
manent ;  but,  as  we  can  never  with  certainty 
know  whether  this  would  happen  or  not,  while, 
in  a  great  proportion  of  cases,  there  would  be  rea- 


son to  think  that  absorption  would  taite  place,  we 
onght  not  in  any  case  to  trust  to  it."  {On  Gonor- 
rha:a  Virulenta,  &c.  vol.  ii.  ed.  2,  p.  325,  8vo. 
Edin.  1797.)  And,  in  some  reflections  upon  a 
case  of  doubtful  nature.  Dr.  Clutterbuck  long  ago 
remarked  :  "  Supposing  even  that  the  diseased 
appearances  had  after  a  time  got  well  of  them- 
selves, J  should  deem  even  this  no  absolute  proof  of 
their  not  being  of  a  venereal  nature.  1  have  seen 
cases  which  induce  me  to  believe,  that  the  vene- 
real disease,  in  some  of  its  stages,  and  in  certain 
circumstances,  may  gel  well  without  mercury  or  any 
other  remedy.  But  this  is  contrary  to  the  doctrine 
of  Mr.  Hunter,  who  supposed  that  venereal  ac- 
tions go  on  increasing,  without  any  tendency  to 
wear  themselves  out. 

That  lues  venerea  is  much  modified  by  climate 
and  other  circumstances,  is  generally  allowed; 
that  it  has  been  cured  by  other  means  than 
mercury,  we  have  also  very  sufficient  evidence 
in  the  older  writers  on  the  subject :  not  to 
mention  the  late  successful  trials  with  acids,  and 
other  substances.  Many  of  the  appearances  mi 
the  skin  go  off  spontaneously.  When  purple  spots 
appear  on  the  skin  (Mr.  Hunter  observes,  p.  319), 
giving  it  a  mottled  appearance  in  this  disease,  maiiy 
of  the  spots  disappear,  whilst  others  continue  and 
increase."  {H.  Clidterbuck,  On  some  Opinions  of 
John  Hunter,  p.  27,  8vo.  Lond.  1799.)  If  Dr. 
Clutterbuck  had  advanced  one  step  further,  and 
declared  that  the  venereal  disease  might  be  cured 
without  mercury,  or  any  other  remedy,  in  all,  or 
nearly  all,  its  forms,  and  not  merely  in  some  of 
them,  he  would  actually  have  anticipated  the  most 
important  fact,  established  chiefly  by  the  merito- 
rious labours  of  the  army  surgeons,  whose  oppor- 
tunities of  going  through  the  investigation  were 
better,  on  several  accounts,  than  those  of  private 
practitioners,  who  generally  soon  lose  sight  of  their 
patients,  and  never  have  them  sufliciently  under 
their  control  and  observation  to  render  a  full  perse- 
verance in  any  method  a  matter  of  certaintv.  At 
all  events,  Dr.  Clutterbuck  may  justly  claim  the 
merit  of  having  distinctly  marked  the  fact,  that 
the  circumstance  of  a  disease  giving  way,  and  being 
cured  without  mercury,  is  no  proof  that  tlie  case  is 
not  venereal. 

One  of  the  most  ingenious  theories  ever  de- 
vised for  explaining  all  the  perplexities  and  irregu- 
larities of  syphilis,  is  unquestionably  that  of  the 
late  Mr.  Hunter  ;  for  it  accommodated  itself 
almost  to  everything,  and  every  believer  in  it 
fancied  he  could  account  satisfactorily  for  many 
puzzling  occurrences,  which  admitted  of  no  good 
explanation  on  other  principles.  Mr.  Hunter  in- 
culcated, that  the  parts  contaminated  by  the  ab- 
sorption of  the  venereal  poison  do  not  immediately 
begin  to  be  palpably  diseased,  but  only  acquire  a 
disposition  to^  take  on  the  venereal  action.  He  fur- 
ther believed,  that  when  this  disposition  was  once 
formed  in  a  part,  it  necessarily  changed  into  action, 
or  manifest  disease,  at  some  future  period.  That 
mercury  can  cure  the  disease  when  positively 
formed,  but  not  the  disposition  to  it.  That  al- 
though mercury  cannot  destroy  the  disposition 
already  contracted,  yet  that  it  can  prevent  it  from 
being  formed  at  all.  That  the  disposition  never 
becomes  the  real  disease,  or,  in  Mr.  Hunter's 
language,  goes  into  action  during  the  use  of  mer- 
cury. That  the  action  having  once  taken  place 
always  increases;  never  wearing  itself  out.  That 
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parts,  once  cured,  never  become  again  contanii 
iiated  from  the  same  stock  of  infection.  And, 
that  the  matter  of  secondary  ulcers,  or  those  which 
break  out  in  consequence  of  absorption,  is  not  in- 
fectious. What  Mr.  Hunter  meant  by  the  term 
disposition,  I  think,  is  better  exphiined  than  the 
ground  for  the  adoption  of  the  theories  connected 
with  it :  viz.  the  presumption  of  its  being  formed 
in  all  the  parts,  capable  of  contamination;  the 
certainty  of  its  future  change  into  actual  disease; 
the  impossibility  of  curing  it  by  mercury,  pre- 
viously to  such  change  ;  but  the  possibility  of  pre- 
venting its  formation  at  all  by  the  timely  use  of 
that  remedy. 

Dr.  Clutterbuck  has  well  observed,  that  the 
only  foundation  for  all  these  hypotheses,  con- 
nected with  the  phrase  disposition,  is  the  fact,  that 
secondary  symptoms  sometimes  arise,  notwithstanding 
a  Jull  tise  of  mercury.    If,  says  this  gentleman, 
we  were  to  suppose  with  Mr,  Hunter,  that  all  the 
parts  which  are  susceptible  become  at  once  con- 
taminated, and  mercury  has   no  influence  over 
them  in  this  state,  the  constitution  should  become 
affected  in  almost  all  cases :  for  absorption  pro- 
bably always  precedes  the  application  of  remedies. 
Either,  therefore,  mercury  does  prevent  the  future 
action,  or  a  more  frequent  absence  of  susceptibility 
to  the  disease  must  be  supposed  than  there  are 
grounds  for  imagining.    {Remarks  on  the  Opinions 
of  Mr,  Hunter,  p.  9-12.)    But  surgeons  of  the 
present  day,  enlightened  by  many  new  facts,  une- 
quivocally determined  since  Mr.  Hunter's  time, 
know  very  well,  that  a  disposition  to  the  disease  is 
in  many  instances  not  produced  at  all,  even  though 
the  matter  of  a  chancre  be  supposed  to  be  absorbed ; 
since  in  a  large  proportion  of  cases  of  chancres, 
which  had  all  the  characteristic  appearances  of 
such  ulcers,  according  to  Mr.  Hunter's  own  de- 
scription, no  secondary  symptoms  followed,  though 
the  patients  were  treated  and  cured  without  any 
mercury.    Yet,  if  Mr.  Hunter's  theory  were  true, 
the  disposition  must  have  been  produced,  the  ac- 
tion or  disease  itself,  in  the  form  of  secondary  sym- 
ptoms, must  have  ensued,  sooner  or  later,  and  no 
cure  could  have  been  ultimately  effected  without 
mercury.    Fortunately  for  mankind,  unsound  as 
some  of  the  theories  seem,  which  are  attached  by 
Mr.  Hunter  to  the  supposed  disposition  of  the  vene- 
real disease,  or  its  latent  form,  there  was  one  piece 
of  advice  given  by  him,  which  may  be  said  to 
have  had  a  beneficial  effect  in  practice,  though 
founded  upon  these  very  doctrines;  and  it  was 
this  :  "  that  we  should  push  our  medicine  no  far- 
ther than  the  cure  of  the  visible  effects  of  the  poi- 
son, and  allow  whatever  parts  may  be  contami- 
nated to  come  into  action  afterwards.'     {On  the 
Venereal  Disease,  p.  334.)    This  maxim  I  know 
has  been  regarded  by  some  admirers  of  long  sail 
vations  as  the  cause  of  many  relapses,  and  im 
perfect  cures  ;  but  when  I  advert  to  the  areadfu 
mischief    which   formerly   attended  protracted 
courses  of  mercury  for  latent  and  imaginary  com- 
plaints, my  mind  regrets  that  Mr.  Hunter  himselt 
siiould  not  have  strictly  adhered  in  practice  to  his 
own  principle,  from  which  he  undoubtedly  devi- 
ated with  his  patients,  and  even  in  certain  other 
parts  of  his  writings.     However,  the  effect  has 
been  to  discourage  long  courses  of  mercury;  and 
perhaps,  in  this  way,  the  world  has  been  benefited 
by  the  counsel,  though  not  rigorously  adopted  by 
hiin  who  gave  it. 


Cluincres. — The  penis,  which  in  men  is  the 
common  seat  of  a  chancre,  is,  like  every  otlier 
part  of  the  body,  liable  to  diseases  of  the  ulcerative 
kind,  and  on  some  accounts  is  rather  more  so  than 
other  parts.    When  attention  is  not  paid  to  clean- 
liness, excoriations,  or  superficial  ulcers,  often  ori- 
ginate.    The  genitals,  also,  like  almost  every 
other  part  that  has  been  injured,  when  once  they 
have  suffered  from  the  venereal  disease,  are  ver)' 
liable  to  ulcerate  again.     Since,  therefore,  the 
penis  is  not  exempted  from  common  diseases,  every 
judgment  of  the  nature  of  ulcers  upon  it,  as  Mr. 
Hunter  truly  remarks,  should  be  formed  with  great 
attention,  particularly  as  all  diseases  upon  this  part 
are  suspected  to  be  venereal.    But,  for  a  parti- 
cular description  of  the  many  ordinary  complaints 
which  are  apt  to  occur  on  the  genitals,  eitlier 
preceded  or  unpreceded  by  sexual  intercourse,  I 
refer  to  Mr.  Evans's  treatise.    {On  Ulceration  of 
the  Genital  Organs,  8vo.  Lend.  1819.)  From 
facts  already  mentioned,  however,  it  would  appear 
that  primary  syphilitic  ulcers,  or  chancres,  hy 
which  I  imply  sores  capable  of  giving  rise  to  the 
secondary  symptoms  of  the  venereal  disease,  have 
no  determinate  external  character,  are  extremely 
diversified  in  their  appearance,  and  absolutely 
cannot  always  be  distinguished  by  their  mere  look 
from  sores  which  are  of  a  common,  or  at  least  a 
very  different  nature.    This  is  another  important 
fact,  for  which  every  man  in  the  profession  who 
seeks  only  truth,  and  the  expulsion  of  errors  from 
the  doctrines  of  surgery,  must  feel  obliged  to  the 
army  surgeons.    Nor  is  their  merit  lessened  hy 
the  consideration  that  the  detection  of  mistake  on 
this  point,  like  the  discovery  of  the  error  concern- 
ing the  invariable  progress  of  the  venereal  disease 
from  bad  to  worse,  unless  medicine  be  given,  has 
taken  place  in  opposition  to  the  tenets  of  Mr. 
Hunter.     "  Venereal  ulcers  (says  he)  commnnly 
have  one  character,  which,  however,  is  not  entirely 
peculiar  to  them  ;  for  many  sores  that  have  no 
disposition  to  heal  {which  is  the  case  with  a  chancre) 
have  so  far  the  same  character.    A  chancre  has 
commonly  a  thickened  base,  and  although  in  some 
the  common  inflammation  spreads  much  further, 
yet  the  specific  is  confined  to  this  base.   (P.  215.) 
And  elsewhere,  he  observes,  a  chancre  first  begins 
with  an  itching  in  the  part.  When  the  inflamma- 
tion is  on  the  glans  penis,  a  small  pimple,  full  of 
matter,  generally  arises,  without  much  hardness 
or  seeming  inflammation,  and  with  very  little  tu- 
mefaction ;  for  the  glans  penis  is  not  so  apt  to 
swell,  in  consequence  of  inflammation,  as  nipny 
other  parts   are,  especially  the   prepuce.  Mn. 
Hunter  also  explains  that  chancres  situated  on 
the  glans  are  not  attended  with  so  much  pain  and 
inconvenience  as  sores  of  this  nature  on  the  pre- 
puce.   When  chancres  occur  on  the  frrenura,  or 
partieularlv  on  the  prepuce,  a  much  more  con- 
siderable degree  of  inflammation  soon  follows, 
attended  with  effects  more  extensive  and  visible. 
These  latter  parts,  being  composed  of  very  loose 
cellular  tissue,  aftbrd  a  ready  passage  for  the  extra- 
vasated  fluids.  The  itching  is  gradually  convertea 
into  pain  :  in  some  cases,  the  surface  of  the  prepuce 
is  excoriated,  and  afterwards  ulcerates  ;  "'Inle,  m 
other  examples,  a  small  pimple  or  abscess  appears 
on  the  glans,  and  then  turns  into  an  ulcer.    '  >> 
parts  become  afecled  with  a  fhickemng,  hv^-cA  «^ 
first,  while  of  the  true  venereal  kind,  tsvery  circum 
scribed;  not  diffusing  itself,  as  Mr.. Hunter  ob- 


serves,  gradually  and  perceptibly  into  the  siir 
rounding  parts  ;  but  teriiiiitatiny  rather  abruptly. 
Its  base  is  hardy  and  the  edges  a  little  jirominent. 
When  it  begins  on  the  frienuin,  or  near  it,  that 
part  is  very  commonly  wholly  destroyed,  or  a  hole 
is  often  made  through  it  by  ulcenition. 

When  venereal  matter  is  applied  to  the  body  of 
the  penis,  or  front  of  the  scrotum,  where  the  cuticle 
is  thicker  than  that  of  the'  glans  penis  and  pre- 
puce, the  chancre  generally  makes  its  appearance 
in  tlie  form  of  a  pimple,  which  commonly  forms  a 
scab,  in  consequence  of  evaporation.  The  first 
scab  is  generally  rubbed  off,  after  which  a  second, 
still  larger  one,  is  produced. 

When  the  disease  is  more  advanced,  it  is  often 
attended  with  inflammation  peculiar  to  the  habit, 
becoming  in  many  instances  more  diffused,  and 
often  producing  pliymosis  and  paraphymosis. 
However,  according  to  Mr.  Hunter,  there  is  yet  a 
hardness  around  the  sores,  which  is  peculiar  ta  such 
as  are  caused  by  tlie  venereal  vivus,  particularly 
those  on  the  prepuce. 

Mr.  Carmichael  also,  in  his  arrangement  of 
primary  ulcers  on  the  penis,  considers  the  true 
chancre  as  being  particularly  distinguished  by  its 
hardened  base,  which  be  compares  to  a  piece  of 
cartilage  under  the  skin.    It  is  to  be  observed, 
however,  that,  by  the  true  chancre,  or  primary 
syphilitic  ulcer,  he  does  not  signify  that  it  is  the 
only  sore  from  which  secondary  symptoms  may 
arise;  but  his  observations  lead  him  to  regard  it  as 
the  cause  of  such  constitutional  effects  as  belong 
to  what  he  deems  the  true  form  of  syphilis,  or  that 
in  which  the  use  of  mercury  is  the  moat  decidedly 
indicated.    It  would  give  me  sincere  pleasure  to 
find  any  agreement,  on  this  part  of  the  subject, 
amongst  other  observers.     The  reader,  indeed, 
must  already  know  that  the  hardened  base,  which 
both  Hunter  and  Caimichael  have  regarded  as  a 
distinguishing  characteristic  of  a  true  chancre,  is  not 
found  to  be  so  by  other  gentlemen,  who  have  most 
impartially  investigated  this  point.     Thus,  Dr. 
Hennen  observes,  '•  We  are  not  in  possession  of 
the  knowledge  of  any  invariable  characteristic 
symptoms,  by  which  to  discriminate  the  real 
nature  of  the  primary  sore,  and  we  are  equally  at 
a  loss  in  many  of  the  secondary  symptoms,    I  am 
well  aware  that  some  practitioners  have  assumed 
to  themselves  the  possession  of  a  'tactus  erudi- 
tus,'  by  which  they  can  at  once  distinguish  a 
chancre,  or  a  venereal  ulcer,  or  eruption,  in  which 
mercury  is  indispensable,  from  one  of  a  different 
nature;  but  I  have  seen  too  many  instances  of 
self-deception  to  give  them  all  the  credit  that  they 
lay  claim  to.    It  would  be  by  no  means  difficult 
to  show  that  the  high  round  edge,  the  scooped, 
or  excavated  sore,  the  preceding  pimple,  the  loss 
of  substance,  /lie  hardened  base  and  edge,  whether 
circumscribed  or  dijf'used,  and  the  tenaciously  ad- 
hesive discharge  of  a  very  fetid  odour,  are  all  ob- 
servable in  certjiin  states  and  varieties  of  sores 
unconnected  with  a  venereal  origin.  The  hardened 
edge  and  base,  particularly,  can  be  produced  artifi- 
cially by  the  application  of  escharotics  to  the  glans, 
or  body  of  the  penis,  of  a  sound  person,  and,  if  any 
nlceiation,  or  warty  excrescence,  previously  exists 
"II  these  parts,  this  effect  is  still  more  easily  pro- 
luced."    (Oh  Military  Surgery,  2nd  ed.  p.  5]  7.) 
Now.  if  it  be  asked  whether  the  chancre  with  a 
i'ardeiied    base   and  prominent  edge   is  distin- 
guished by  its  not  admitting  of  cure  without 
vo;..  II. 
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mercury,  and  by  any  regularity  or  peculiarity  in 
the  nature  of  the  secondary  symptoms  when  they 
originate  from  such  an  ulcer,  modern  experience 
denies  the  validity  of  both  these  criteria.  If  Mr. 
Rose's  excellent  paper  be  consulted,  the  reader 
will  find  that  this  gentleman  certainly  cured,  witPi- 
out  the  aid  of  mercury,  ulcers  which  had  a  de- 
cidedly marked  induration  of  the  margins  and 
bases,  by  which  the  syphilitic  chancre,  according 
to  Mr.  Carmichael,  is  easily  distinguished.  {Med.~ 
Chir.  Trans,  vol.  viii.  p.  421,  &c.  ;  also  Guthrie, 
vol.  cit.  p.  576.) 

Sufficient  evidence  has  already  been  detailed  to 
satisfy  any  impartial  mind  that,  so  far  as  the  eye 
can  teach  us,  no  kind  of  primary  sore  has  yet  been 
satisfactorily  proved  to  be  the  cause  of  only  one  set 
of  peculiar  constitutional  symptoms  ;  but,  on  the 
contrary,  that  a  great  variety  of  appearances  in 
the  skin,  throat,  &c.  may  follow  sores  which,  in- 
asmuch as  their  external  characters  are  concerned, 
seem  exactly  alike.  The  only  partial  exception  to 
this  remark  is  the  great  frequency  of  papular 
eruptions  after  superficial  sores^a  point  on  which 
both  Mr.  Carmichael  and  Mr.  Rose  agree,  though 
the  latter  gentleman  does  not  represent  even  this 
connection  as  constant. 

Dr.  Colles  joins  several  other  modern  writers 
in  the  statement,  that  ''•pri.inai-y  venereal  ulcers 
present  an  almost  endless  variety  of  character.  I 
would  define  a  primary  venereal  ulcer  (he  ob- 
serves) to  be  one  which  is  remarkably  slow  in 
yielding  to  ordinary,  mild,  local  treatment,  but 
which  is  curable  by  mercury,  and  which,  if  not  so 
cured,  is  lilxly  to  be  followed,  in  two  or  three 
months,  by  secondary  symptoms,  which  again  are 
also  curable  by  mercury.    If  then  there  be,  as  I 
affirm  there  is,  an  almost  endless  variety  in  chan- 
cres, how  can  we  decide  on  the  nature  of  primary 
ulcers,  so  as  to  pronounce  some  to  be  syphilitic, 
and  others  to  be  mere  common  sores,  or  simple 
excoriations  B    I  reply,  that  we  are  to  be  guided 
in  our  deci  sion,  by  observing,  first,  that  inany  of 
these  luspioious.  ulcerations  cannot  be  referred  to 
any  class  of  common  ulcers,  as  they  strikingly  differ 
from  them  ;  and,  secondly,  by  attending  to  the 
course  which  tliese  take,  tvhen  not  interfered  with  by 
any  stimulant,  or  caustic  application,  and  when 
treated  only  with  some  mild  ointment,  or  cold 
water.    If,  under  these  circumstances,  we  find 
that,  a,fter  eight  or  ten  days,  such  ulcers  shoiv  no 
disposition  to  heal,  and  if,  at  the  same  time,  there 
be  o  total  absence  of  any  cause,  such  as  defect  in 
tlie  general  health,  to  account  for  this  obstinate  con- 
dition of  the  local  disease,  we  may  t/ien  pronounce 
them  to  be  syphilitic.    But  1  repeat  that  the  local 
applications  must  have  been  of  the  mildest  kind  • 
for  almost  any  primary  venereal  ulcer  may  be 
made  to  heal  by  the  use  of  stimulating  applica- 
tions, even  for  so  short  a  time  as  one  or  two  days  " 
(Dr.  Colles,  On  Ven.  Dis.,  p.  75.) 

These  remarks  of  Dr.  Colles  appear  to  me  ju- 
dicious, though  they  involve  some  questions  at 
which  we  shall  presently  arrive. 

On  this  part  of  the  subject,  Mr.  "Wallace  took 
great  pains  to  throw  useful  light,  and  especially  by 
attempting  a  classification  of  primary  phagedenic 
venereal  ulcers.  For  some  forms  of  these  diseases 
he  may,  however,  have  been  too  partial  to  mer- 
cury, as  it  was  one  of  his  maxims  sometimes  to 
aim  at  bringing  the  patient  as  rapidly  as  possible 
under  its  inliucnce.  "  When  (tays  he)  a  pliaije- 
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denic  form  nf  sypliUis,  wTierever  seated,  is  pre- 
sented to  us,  om-  first  object  should  be  to  nsccrtaiii 
whether  it  spread  by  ulceration  or  slough  ;  and, 
if  by  slough,  the  colour  of  the  slough.    If  that 
colour  be  white,  if  the  disease  be  making  a  rapid 
progress  in  parts  of  much  importance,  and,  above 
all,  if  the  patient  be  not  in  a  state  of  mercurial  ex- 
citement, or  cachexia,  produced  by  the  irregular, 
or  injudicious  employment  of  mercury,  which  is 
rot  infrequently  the  case,  we  may  instantly  em- 
ploy this  medicine,  not  only  by  local  fumigation, 
but  also  at  the  same  time,  in  any  other  manner 
the  case   mav  dictate,  so  as  to  bring  the  pa- 
tient, as  rapidly  as  possible,  under  its  constitu- 
tional influence;    and  this   practice   should  be 
adopted,  whether  there  be  much  inflammation  or 
not.    If  there  be  inordinate  inflammation,  anti- 
phlogistics   and   evacuants,  proportioned  to  the 
nature  of  the  case,  are  to  be  combined  with  mer- 
cur}',  just  as  in  cases  of  iritis  ;  and  having  put  a 
stop,  by  these  combined  measures,  to  the  further 
extension  of  the  disease,  which  is  sometimes  done 
almost  in  a  few  hours,  the  mercurial  treatment 
should  be  intermitted,  and  the  patient  allowed 
time  to  recover  from  the  excitement  produced,  on 
the  one  hand  by  the  disease,  and  on  the  other  by 
the  mercury.    But  as  soon  as  the  system  and  part 
are  tranquillised,  the  mercurial  treatment  may  be 
again  resumed,  without  fear,  but  in  a  milder  form, 
and  continued  with  caution  as  long  as  may  be 
necessary."    (Op.  cit.  p-  171.)    Whenever  Mr. 
Wallace  gave  mercury,  in  cases  of  inflamed  white 
phagedena,  he  particularly  directed  his  attention, 
throughout  the  treatment,  to  the  character  of  the 
slouch  at  its  junction  with  the  living  parts  ;  and  it 
it  chan-red  from  white  to  black,  in  consequence  ot 
the  intensity  of  the  inflammation,  or  from  any  other 
cause  •  and  if  the  inflammation  increased  while 
the  patient  was  under  the  influence  of  mercury  ; 
or  if  the  sore  became  free  from  slough,  without 
any  diminution  of  the  inflammation  and  irritation; 
or  lastly,  if  the  system  became  deranged,  while 
he  found  extraordinary  difficulty  in  exciting  the 
mercurial  action  ;-Mr.  Wallace  directly  discon- 
tinued the  mercury.    (P.  173.)    I  introduce  Mr. 
Wallace's  view  of  the  usefulness  ot  bringing  the 
patient  quickly  under  the  influence  of  mercury  in 
certain  slates  of  phagedenic  ulceration;  not  with 
any  intention,  however,  of  joining  m  its  praise  ; 
for  such  is  my  conviction  of  the  fatal  mischief  which 
I  have  repeatedly  seen  result  from  mercury  m  such 
cases,  that  I  have  long  abandoned  it,  and  find 
every  reason  to  be  satisfied  with  the  results. 

Mr.  Hunter  computed  that  claps  occur  more 
frequently  than  chancres,  in  the  proportion  of  four 
or  five  to  one.    I  am  not  prepared  to  offer  any 
opinion  on  this  calculation,  in  reference  either  to 
chancres,  as  defined  by  that  interesting  writer,  or 
under  the  more  comprehensive  view  of  them  to 
which  the  results  of  later  investigations  would 
lead.     One  intelligent  writer,  however,  has  ob- 
served that  present  experience  does  not  justify 
Mr.  Hunter's   conclusion   respecting  the  inlre- 
quency  of  chancre  compared  with  gonorrhffia. 
{J.  Bacot,  Obs.  on  SypMis,  p.  54.)    Yet,  m  Dub- 
lin, if  Mr.  Carmichael's  statement  be  correct,  the 
frequency  of  gonorrhoea,  as  compared  with  that  ot 
what  is  sometimes  termed  the  true  venereal  chan- 
cre, must  be  so  great  as  to  defy  all  computation  ; 
for  he  informs  us  that,  since  the  descriptions  ot  the 
success  of  the  non-inercurial  practice  lell  into  his 


hands,  he  has  been  anxious  to  ascertain,  by  per- 
sonal observation,  whether  true  syphilitic  chancres 
did  really  admit  of  being  cured  without  mercury  ; 
but,  says  he,  "This  disease,  as  described  by 
Hunter,   has  diminished  in  so  extraordinary  a 
degree  in  this  country  that,  strange  to  say,  1 
have,  from  that  period,  met  with  only  one  case  of 
true  chancre."    {Obs.  on  the  Symploms,  4'c.  o/ 
Venereal  Diseases,  p.  14.)    As  this  chancre  re- 
mained stationary  a  month,  it  was  thought  proper  to 
employ  mercurial  frictions,  and  it  then  soon  healed, 
leaving  a  callosity  which  continued  two  months 
longer.    However,  after  the  above  passage  was 
written,  Mr.  Carmichael  met  with  two  cases  of 
"  well-marked    chancre,"   each   of    which  was 
attended  with  psoriasis  syphilitica,  scaly  from  its 
commencement.     No  mercury  was  given.  For 
five  weeks  the  disease  gained  ground;  but,  in  the 
end  both  cases  were  cured,  merely  by  the  adminis- 
tration of  sarsaparilla.    The  following  observa- 
tions, contained  in  the  appendix  to  Mr.  Carmichael  s 
work,  do  him  infinite  credit.    "  Although  (says 
he)  these  two  cases  cannot  fail  to  make  a  due  im- 
pression, vet,  if  they  stood  alone,  their  evidence 
could  not"be  deemed  sufficient  to  establish  a  bel;et 
that  true  syphilis,  like  the  papular  disease,  is 
capable  of  yielding  to  the  powers  of  the  constitu- 
tion  or  to  remedies  in  which  mercury  does  not 
form  an  ingredient.    Bat  this  deficiency  seems  to 
be  in  a  great  measure  supplied  by  the  testimony  of 
Mr  Rose,  Dr.  Hennen,  and  other  equally  intelli- 
gent surgeons,  who  had  the  advantage  of  serving 
with  our  army  on  the  Continent  ;  and  if,  in  the 
preceding  pages,  I  appear  to  be  sceptical  with  re- 
spect to  the  accuracy  of  their  observations,  and 
doubted  that  it  was  true  chancre  and  true  syphi- 
litic eruption  which  yielded  to  their  prescriptions 
unaided  bv  mercury,  these  two  cases  have  satisfied 
me  that  every  attention  is  due  to  the  exactness 
and  discernment  of  these  respectable  individuals; 
and,  if  I  hesitated  until  I  saw  with  my  own  eyes 
and  judged  with  my  own  understanding,  I  claim 
for  my  own  observations  no  larger  a  measure  of 
faith  from  others."    And  he  afterwards  adds,  n 
thus  relinquishing  my  opinion  that  "ue  syp^iiU 
differs  from  other  venereal  complaints  by  alwa)S 
requiring  mercury  for  its  cure,  it  is  necessary  to. 
reduce  Uie  doctrine  1  hold  to  this  proposition 
hat,  with  respect  to  the  use  of  that  -edicine 
differs  from  them  only  in  not  being  injured,  b  it 
decidedly  benefited  by  it  in  all  its  symptoms  and 
stages"    (Pp.  218,  219.) 

ic  ording'to  Mn  Hunter,  tj--  are  three  way 
,n  which  chancre  may  be  produced:  firs,   b  the 
poison  being  inserted  into  a  wound  ;  ^""'^'^ ;  J. 
being  applied  to  a  non-secretmg  surface ;  an^ 
thirdly,  by  being  applied  to  a  common  sore  A-. 
;  ind   it  seem!,  is  much  more  readi  y  i.^c  4 
than  a  sore.  To  whichever  of  these  three  dittiren^.i 
Saces  thJ  pus  is  applied,  it  produces  its  speciac  . 
inflammation  and  ulceration,  ""^"/''^  Vs^ 
cretion  of  pus.     The  matter,  produced  in  conse- 
quence of  these  different  modes  of  apP^-tion,  he 
says,  partakes  of  the  same  nature  as  the  matter 
which  was  applied;  because,  he  observes,  the- 
itrtion,  are' alike.'    How  the  lUleged  examp  « 
of  very  different  primary  sores  being  sometmie» 

mmunicated  by  the  application  of  the  matte^^ 
chancre,  are  to  be  reconciled  with  f 
doctrines,  it  is  difficult  to  suggest,  unless  M  .  O 
michaers  observation  about  tho  pi^-scnt  fxccs.i 
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rarity  of  the  true  syphilitic  chancre  can  furnish 
the  explanation.  However,  so  faras  I  can  believe 
inj'  own  eyes  and  judgment,  I  now  see  in  London 
the  same  forms  of  chancre  which  used  to  prevail 
during  my  apprenticeship  at  St.  Bartholomew's 
Hospital,  as  far  back  as  1808.  And  if  any  difference 
can  be  particularised,  it  is  only  that  which  depends 
upon  theirbeing  less  rarely  converted  into  worse  dis- 
eases than  mere  syphilitic  ulceration,  by  the  dread- 
ful eflects  of  immoderate  courses  of  mercury. 

With  respect  to  the  three  modes  in  which  Mr. 
Hunter  speaks  of  the  venereal  poison  being  ap- 
plied and  taking  effect,  I  know  not  why  he  should 
have  altogether  excluded  secreting  surfaces  ;  for 
of  this  nature  (as  Mr.  Bacot  remarks)  are  the 
glans  penis  and  corona  glandis  {On  Syphilis, 
p.  55)  ;  and  of  a  similar  kind  are  the  insides  of 
the  labia,  the  surfaces  of  the  nymphte,  &c.,  where 
sores  are  common  enough.  Whatever  may  be  the 
truth  of  tlie  supposed  impossibility  of  the  formation 
of  chancres  within  the  urethra,  the  latter  consider- 
ations certainly  tend  to  piove  that  the  secreting 
iiature  of  its  membrane  is  not  the  only  reason  for 
the  alleged  fact. 

I  shall  not  here  detain  the  reader  with  descrip- 
tions of  the  primary  ulcer  with  elevated  edges,  the 
phagedenic  and  the  sloughing  chancre  ;  nor  with 
the  statements  of  Mr.  Carmichael  respecting  the 
train  of  constitutional  symptoms  appertaining,  as 
he  believes,  to  each  form  of  ulcer.  It  is  an  in- 
teresting disquisition  ;  but,  so  far  as  ray  observa- 
tions and  inquiries  go,  it  has  not  yet  reached  any 
degree  of  certainty  or  precision  ;  and,  as  I  have 
already  explained,  the  reports  published  by  other 
gentlemen  engaged  in  this  investigation  do  not  by 
any  means  confirm  the  much-desired  intelligence 
that  such  progress  has  been  made  in  the  knowledge 
of  all  the  diversified  symptoms  of  the  venereal 
disease,  that  its  varieties  can  now  be  classed, 
both  in  regard  to  the  primary  ulcers  and  the 
secondary  symptoms  connected  with  each  descrip- 
tion of  chancre. 

I  firmly  believe  that,  with  respect  to  all  the 
appearances  of  this  disease,  both  in  its  primary  and 
secondary  forms,  a  great  deal  depends  upon  con- 
stitution, independently  of  the  nature  of  the  virus. 
On  this  point  I  feel  much  more  certainty  than  on 
the  disputed  question  whether  syphilitic  diseases 
depend  upon  a  variety  of  poisons,  and  whether 
some  of  the  perplexity  of  these  cases  can  be  thus 
explained. 

The  varieties  in  the  appearances  of  chancres 
badly  comprehended,  or  wrongly  interpreted,  are 
noticed  by  M.  Ricord  as  sometimes  taken  up  as  an 
argument  against  the  identity  of  the  venereal 
poison,  and  sometimes  as  a  proof  of  the  pluralitv 
of  venereal  poisons  ;  but  (says  he)  ''If  a  chancre 
be  rightly  studied  with  reference  to  its  cause,  which 
is  always  the  same,  and  to  its  mode  of  develop- 
ment and  consequences,  in  regular  and  uncom- 
plicated examples,  the  apparent  differences  are 
easily  accounted  for,  and  all  contradictions  cease  ■ 
for  whatever  may  be  the  actual  form  of  chancre 
from  which  the  pus  is  taken,  provii/ed  it  be  0)ilj/ 
laknn  at  the  rirjht  period,  already  specified,  a  regular 
characteristic  pustule  is  the  result  when  the  in- 
fectious  mutter  is  conveyed  under  the  cuticle  or 
epithelium  ;  an  ulcer  at  once  when  it  is  applied  to 
deiiiiHcd  textures  ;  or  an  abscess  when  it  is  intro- 
duced into  the  cellular  tissue,  or  n  lymphatic 
vossfcl  or  gland.    Allowance  being  always  mad(! 


for  the  difference  depending  upon  the  situation 
and  the  particular  tissues  affected,  the  same  iden- 
tical aspect,  the  same  regular  and  characteristic 
appearance,  always  attend  the  ulcer  at  its  com- 
mencement ;  and  this  whether  the  sore  follows  the 
rupture  of  the  pustule,  the  opening  of  a  virulent 
abscess  of  the  cellular  tissue,  or  of  the  lymphatic 
system,  or  whether  the  ulcer  is  formed  at  once. 
The  deviations,  or  particular  forms  only  happen,  or 
are  developed  afterwards,  and  under  the  injluence 
of  co?iditions  foreign  to  tlic  specifia  cause;  such  as 
the  peculiar  constitution  of  the  individual,  his 
prior  or  concomitant  diseases,  the  great  or  little 
care  he  may  take  to  preserve  his  general  health, 
or  the  constitutional  or  local  treatment  to  which 
he  is  subjected.  Hence,  patients  are  seen  luilh 
phagedenic  chancres,  who  caught  the  disease  from 
persons  ivhose  sores  were  mild  ;  and  hence  the  ab- 
solute falsehood. of  the  notion  that  an  aggravated 
form  of  tlie  disease  is  contracted  by  connection  ivitli 
a  person  toho  has  it  severely.^'  {Ph.  Ricord,  Mai. 
Ven.  p.  135.) 

The  local  or  immediate  effects  of  the  venereal 
disease  are  seldom  wholly  specific,  but  are  usually 
attended  both  with  the  specific  and  constitutional 
inflammation.  Hence,  Mr.  Hunter  advises  parti- 
cular attention  to  be  paid  to  the  manner  in  which 
a  chancre  first  appears,  and  to  its  progress.  If  the 
inflammation  spreads  in  a  quick  and  considerable 
way,  the  constitution  must  be  more  disposed  to 
inflammation  than  natural.  When  the  pain  is 
severe,  he  would  infer  that  there  is  a  strong  dis- 
position to  irritation.  Chancres,  also,  sometimes, 
soon  begin  to  slough,  there  being  a  strong  tendency 
to  mortification.  Here  he  adverts  to  what  are  now 
usually  called  phagedenic  venereal  sores  ;  of  which 
the  reader  may  find  a  minute  description,  and  an 
attempted  classification  of  them,  in  Wallace's  trea- 
tise, chap.  iv. 

It  is  observed  by' Mr.  Hunter  that  when  there 
is  a  considerable  loss  of  substance,  either  from 
sloughing  or  ulceration,  a  profuse  bleeding  is  no 
uncommon  circumstance,  more  especially  when 
the  ulcer  is  on  the  glans.  The  adhesive  inflam- 
mation does  not  appear  to  take  place  'sufficiently 
to  unite  the  veins  of  this  part  of  the  penis,  so  as  to 
prevent  their  cavity  from  being  exposed;  and  the 
blood  escapes  from  the  corpus  spongiosum  urethras. 
The  ulcers,  or  sloughs,  often  extend  as  deeply  as 
the  corpus  cavernosum  penis,  and  similar  bleedings 
are  the  consequence. 

With  respect  to  chancres  in  women,  the  labia 
and  nymphte,  like  the  glans  penis  in  men,  are  sub- 
ject to  ulceration  ;  and  the  ulcerations  are  gene- 
rally more  numerous  in  females  than  males,  in 
consequence  of  the  surface  on  which  the  sores 
are  liable  to  form  being  much  larger.  As  Mr. 
Hunter  observes,  chancres  are  occasionally  situ- 
ated on  the  edge  of  the  labia,  sometimes  on  the 
outside  of  these  parts,  and  even  on  the  perineum. 
When  the  sores  are  formed  on  the  inside  of  the 
labia  or  nymphas,  they  can  never  dry,  or  scab  ; 
but,  when  they  are  externally  situated,  the  matter 
may  dry  on  them,  and  produce  a  scab,  just  as 
happens  with  respect  to  chancres  situated  on  the 
scrotum,  or  body  of  the  penis. 

Mr.  Hunter  remarks  that  the  venereal  matter 
from  these  sores  is  apt  to  run  down  the  perineum 
to  the  nnus,  and  excoriate  the  pans,  especially 
pbout  the  anus,  where  the  skin  is  thin,  and  where 
chancres  nuiy  be  thug  occasioned, 
3  o  2 
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Chancres  have  been  noticed  in  the  vagina ; 
but  Mr.  Hunter  suspected  that  they  were  not 
original  ones,  and  that  they  had  spread  to  this 
Bituation  from  the  inside  of  the  labia.  M. 
Ricord  (who  assures  us  that,  with  the  aid  of  a 
speculura,  he  has  frequently  detected  them  in  this 
situation  in  women  who  had  also  gonorrlicea) 
believes  that  this  combination  accounts  for  those 
otherwise  perple-^cing  facts,  to  which  I  have  already 
adverted  as  taking  place  in  individuals  who  con- 
tract venereal  complaints  by  intercourse  with  one 
woman,  and,  as  is  assumed,  with  no  others. 

Before  any  of  the  virus  has  been  absorbed,  and 
conveyed  into  the  circulation,  a  chancre  is  entirely 
a  local  affection.  From  the  Hunterian  doctrines, 
however,  it  would  appear  that  absorption  must 
generally  soon  follow  the  occurrence  of  the  sore  ; 
though  it  may  be  remarked  that,  as  the  first  effect 
of  such  absorption — the  production  of  a  bubo — does 
not  usually  take  place  in  the  early  or  ulcerating 
stage  ofa'chancre,  and  not  till  granulations  have 
formed,  such  doctrines  may  not  be  correct.  1 
Icnow,  however,  that  rather  an  opposite  conclu- 
sion has  been  arrived  at  by  M.  Eicard,  as  will 
appear  from  the  latter  part  of  the  following  pas- 
sage : — "  A  chancre  (says  M.  Ricord ),  whicii  is,  in 
relation  to  constitutional  syphilis,  what  the  bite  of 
a  rabid  dog  is  in  relation  to  hydrophobia,  does  not, 
however,  produce  a  specific  pus,  except  at  a  cer.- 
tiin  epoch  of  its  duratiou  ;  and  it  is  certainly  from 
so  simple  a  fact  not  being  recollected  that  the  re- 
sults of  inoculation  have  been  disputed,  or  ren- 
dered uncertain.  It  is  very  manifest  that  a  primary 
venereal  sore  cannot  be  the  same  in  all  its  staged, 
and  that,  if  it  did  not  pass  into  the  state  of  a  simple 
ulcer  by  the  destruction  of  the  cause  which  tended 
to  keep  it  up,  it  would  ne,yer  heal.  Similar  chiv- 
racters  and  similar  results  cannot  be  expected  from 
these  different  phases:  it  is  at  the  period  of  pro- 
gress or  of  ihe  statu  quo  of  ulceration,  when  there 
is  no  work  of  cicatri.^alion  going  on,  that  .the 
chancre  secretes  the  venereid  virus."  .{Ph.  Ricord, 
Mai.  Ven.  p.  85.) 

Notwithstanding   the  admitted    fact    that  a 
chancre  frequently  loses  its  venereal  character, 
and  becomes  a  simple  ulcer  before  it  heals,  so  tliat 
the  pus  secreted  by  it,  after  a  certain  time,  does 
not  contain  the  venereal  poison,  there  would  ap- 
pear to  be  exceptions,  unless  we  are  to  set  down 
certain  accounts  as  incorrect^  and,  so  f3,r  as  the 
absorption  of  the  poison  is  concerned,  I  believe, 
with  Mr.  Aston  Key  and  Mr.  Wallace,  that  the 
production  of  a  bubo  from  this  cause  rarely  or 
never  occurs  until  at  least  some  points  of  the 
chancre  have  begun  to  granulate.    Another  ex- 
perienced surgeon  informs  us,  that  he  has  known 
some  young  men  led  to  suppose  that  "  when  a 
chancre  had  lost  its  venereal  characters,  and  had 
got  into  the  state  of  a  granulating  ulcer,  it  was 
devoid  of  all  venereal  virus,  and  therefore  inca- 
pable of  conveying  infection.    In  the  early  part  of 
my  professional  life,  I  have  known  more  mstances 
than  one  which  provi-d  the  fallacy  of  this  notion. 
I  had  once  an  opportunity  of  learning  that  a 
chancre,  even  ichcn  recently  healed,  teas  stilt  ca- 
pable of  communicating  the  venereal  disease,  if  the 
cuticle  chanced  to  he  riMed  of.    A  young  man 
whom  I  was  treating  for  a  chancre  had  the  impru- 
dence to  marry  privately  in  a  day  or  two  after  iiis 
cliancre  had  healed  ;  the  cuticle  was  rubbed  off, 
and  I  was  called  upon,  in  a  fortnight  after,  to  treat 


his  wife  for  a  chancre  and  bubo."  (^ALr.  Collea, 
M.D.,  On  tlui  Ven.  Dis.  p.  80.) 

When  no  secondary  symptoms  take  place  after 
the  cure  of  chancre  witliout  mercury,  I  believe 
few  surgeons  of  the  present  day  would  attempt  to 
account  for  the  fact  by  the  hypothesis  of  the  mat- 
ter not  having  been  absorbed;  and  this  observation 
is  made  with  every  di-spositiou  on  my  part  to  ex- 
press my  assent  to  the  truth  of  another  circum- 
stance, viz.,  tiiat  some  persons  appear  much  more 
susceptible  of  the  effects  of  the  venereal  disease, 
than  other  individuals.    It  is  remarked  by  Mr. 
Hunter  that  the  interval  between  the  application 
of  the  poison  and  its  effects  upon  the  parts  is  un- 
certain, but  that,  on  the  whole,  a  chancre  is 
longer  in  appearing  than  a  gonorrhoja.  However, 
the  nature  of  the  parts  affected  makes  some  differ- 
ence.   When  a  chancre  occurs  on  the  fr£Bnuin, 
or  at  the  termination  of  the  prepuce  in  the  glans, 
the  disease,  in  general,  comes  on  earlier  ;  these 
parts  being  more  easily  affected  than  either  the 
glans  penis,  common  skin  of  this  organ,  or  the 
scrotum.    He  adds,  that,  in  some  cases,  in  which 
both  the  glans  and  prepuce  were  contaminated 
from  the  same  application  of  the  poison,  the 
chancre  made  its  appearance  earlier  on  the  latter 
part.    Mr.  Hunter  knew  of  some  instances  in 
which  chancres  appeared  twenty-four  hours  after 
the  application  of  the  matter;  and  others,  in  which 
an  interval  of  seven  weeks,  and  even  two  months, 
elapsed,  between  the  time  of  contamination  and 
that  when  the  chancre  commenced. 

It  was  one  of  Mr.  Hunter's  opinions  that  the 
ulceration  arising  from  venereal  inflammation  ge- 
nerally, if  not  always,  continues  till  cured  by  art; 
and  his  theoretical  reason  for  this  circumstance 
was,  that,  as  the  inflammation  in  the  chancre 
spreads,  it  is  always  attacking  new  ground,  so  as 
to  produce  a  succession  of  irritations,  and  hinder 
the  disease  from  curing  itself. 

It  was,  no  doubt,  the  foregoing  opinion  of  Mr. 
Hunter,  which  formed  the  authority  for  the  posi- 
tion which  was  always  forcibly  insisted  upon  in 
the  surgical  lectures  of  Mr.  Abernethy,  which  I  at- 
tended many  years  ago,  viz.  that  all  truly  venereal 
complaints,  when  not  counteracted  by  remedies, 
invariably  grow  progressively  worse,  which  is  not 
the  case  with  pseudo-syphilitic  diseases.  But  mo- 
dern experience  apprises  us  that  this  doctrine  is 
completely  erroneous  ;  that  truly  venereal  com- 
plaints will  get  well  without  mercury  ;  and  conse- 
quently that  the  phrase  pseudo- syphilitic  lias,  in 
this  respect,  no  foundation.  As  I  have  noticed  in  the 
foregoing  pages,  Dr.  Fergusson  assm-es  us  that,  in 
Portugal,  the  disease,  in  its  primary  state  amongst 
the  natives,  is  durable  without  mercury,  and  by  f 
simple  topical  treatment  ;  that  the  aiitisyphilitic 
woods,  combined  with  sudorifies,  are  an  adequate 
remedy  for  constitutional  symptoms  ;  and  that  the 
virulence  of  the  disease  has  there  been  so  much 
mitigated  that,  after  running  a  certain  course 
(commonly  a  mild  one)  through  the  respective 
orders  of  parts,  according  to  the  known  laws  of  its 
progress,  it  exhausts  itself  and  ceases  spontaneowsly. 
(See  Med.  and  Chir.  Trans,  vol.  iv.  p.  2-5.)  In 
the  third  edition  of  the  First  Lines  of  the  Prac- 
tice of  Surgery,  it  was  sufficiently  proved,  froin 
several  conclusions  drawn  from  the  writings  of 
Mr.  Pearson  (Ots.  on  the  Effects  of  Various  Ar- 
ticles in  the  Cure  or  Lues  Venerea),  that  venereal 
sores  might  be  benefited,  and  even  healed,  under 
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tile  use  of  several  Inert  insignificant  medicines. 
Aiul,  as  I  linve  previously  explained,  the  possibi- 
lity of  curing  chancres  and  other  venereal  com- 
plaints without  mercury  was  long  since  remarked 
b}'  Dr.  Clutterbuck,  who  thence  very  justly  in- 
ferred that  the  healing  of  a  sore  without  this  re- 
medy was  no  test  that  it  was  not  venereal.  (See 
Jiemui-ks  on  the  Opinions  of  the  late  John  Hunter, 
1799.) 

But,  although  the  whole  hist&ry  of  the  venereal 
disease,  and  of  the  various  articles  of  the  materia 
niedica,  if  carefully  reflected  upon,  must  have  led 
to  the  same  coucUisioo,  the  truth  has  been  only  of 
late  years  placed  in  such  a  view  as  to  command  the 
general  belief  of  all  the  most  e.xperienced  surgeons 
ill  this  and  other  countries  of  Europe.    I  do  not 
mean  to  say  that  the  truth  was  not  seen  and  re- 
marked by  several  of  the  older  writers;  for  that  it 
was  so  any  man  may  convince  himself  by  referring 
to  several  works  quoted  in  the  course  of  this  article. 
But  it  is  to  be  understood,  all  indecision  could  never 
be  renounced  so  long  as  prejudices  interfered  with 
the  only  rational  plan  which  could  be  adopted 
■with  the  view  of  bringing  the  question  to  a  final 
settlement  ;  I  mean  experiments  on  a  large  and 
impartial  scale,  open  to  the  observation  of  nume- 
rous judges,  yet  under  such  control  as  insured  the 
rigorous  trial  of  the  practice.    Nor  could  such  in- 
vestigation be  so  well  made  by  any  class  of  prac- 
titioners as  the  army  surgeons,  whose  patients  are 
numerous,  obliged  to  foHo-w  strictly  the  treatment 
prescribed,  without  any  power  of  going  from  hos- 
pital to  hospital,  or  from  one  surgeon  to  another, 
as  caprice  may  dictate,  or  of  eluding  the  observa- 
tion of  the  medical  attendants  after  a  seeming  re- 
covery.   And  here  1  must  take  the  opportunity  of 
stating  that,  as  far  as  my  judgment  extends,  the 
most  important  and  cautious  document  yet  extant, 
on  the  two  questions  of  the  possibility  and  expedi- 
ency of  curing  the  venereal  disease  without  mer- 
cury, is  the  paper  of  Mr.  Rose.    For  let  it  not  be 
presumed  that,  because  the  army  suj-geons  find 
the  venereal  disease  curable  without  mercury,  they 
mean  to  recommend  the  total  abandonment  of 
that  remedy  for  the  distemper,  any  more  than  they 
Would  argue  that  possibility  and  expediency  are 
synonymous  terms.    At  the  time  when  Mr.  Rose 
published  his  observations,  he  had  tried  the  non- 
mercurial  treatment  in  the  Coldstream  Regiment 
of  Guards,  during  a  year  and  three  quarters,  and 
had  thus  succeeded  in  curing  all  the  ulcers  on  tlie 
parts  of  generation  which  he  met  with  in  that  pe- 
riod, together  with  the  constitutional  symptoms  to 
which  lliey  gave  rise.    "  I  may  not  be  warranted 
in  asserting  (says  this  gentleman)  that  many  of 
these  were  venereal,  but,  undoubtedly,  a  consider- 
able number  of  them  had  <ill  the  appearances  of 
primary  sores,  produced  by  the  venereal  virus,  and 
arose  under  circumstances  where  there  had  been 
at  least  a  possibility  of  that  virus  having  been  ap- 
plied.   Admitting  that  there  is  nothing  so  charac- 
teristic in  a  chancre  as  to  furnish  incontrovertible 
proof  of  its  nature,  it  will  yet  be  allowed  that 
there  are  many  symptoms  common  to  such  sores, 
although  not  entirely  peculiar  to  them;  and  when- 
ever these  are  met  with,  there  are  strong  grounds 
to  suspect  that  they  are  the  effects  of  the  syphilitic 
j-^j.  ipgt(jppg^  appearing  shortly 


after  suspicious  connection,  where  there  is  loss  o( 
substance,  a  want  of  disposition  to  granulate,  and 
an  indurated  margin  and  base^  there  is  certainly  a 
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probability  of  that  poison  being  present.  Amongst 
a  number  of  cases  of  such  a  description,  taken  in- 
discriminatel}',  the  probability  of  some  being  ve- 
nereal is  materially  increased,  and  must  at  last 
approach  nearly  to  a  certainty.    On  this  principle, 
some  of  the  sores  here  referred  to  must  have  been, 
venereal.    They  were  also  seen  by  different  sur- 
geons, on  ivhose  judgment  I  could  rely,  who 
agreed  in  considering  many  of  them  as  well-marked 
cases  of  true  chancre."     (Rose,  in  Med.-Chir. 
Trans,  vol.  viii.  p.  357,  &c.)    The  men  thus 
treated  were  examined  almost  every  week,  for  a 
considerable  time  after  their  apparent  cure,  "  both 
that  the  first  approach  of  constitutional  symptoms 
might  be  observed,  and  that  any  deception  from 
an  underhand  use  of  mercury  might  be  guarded 
against."    (P.  359.)    Sixty  cases  of  ulcers  on 
the  penis  were  also  cured  by  Mr.  Dease  in  the 
York  Hospital,  by  means  of  simple  dressings, 
the  only  general  remedy  being  occasional  pur- 
gatives.   The  practice  was  likewise  extensively 
tried  by  Mr.  Whymperand  Mr.  Good,  surgeons  of 
the  Guards,  with  the  same  kind  of  success.  In  Mr. 
Rose's  practice,  all  idea  of  specific  remedies  was 
entirely  laid  aside.   The  patients  were  usually  con- 
fined to  their  beds,  and  such  local  applications  were 
employed  as  the  appearances  of  the  sores  seemed 
to  indicate.    Aperient  medicines,  antimony,  bark, 
vitriolic  acid,  and  occasionally  sarsaparilla,  were 
administered.     (P.  36&)     "  Upon  an  average 
(says  Mr.  Rose),  one  oui  of  every  three  of  the 
sores  thus  treated  was  followed  by  some  form  or 
other  of  constitutional  affection :  this  was  in  most 
instances  mild,  and  sometimes  so  slight  that  it 
would  have  escaped  notice,  if  it  had  not  been 
carefully  sought  for.  The  constitutional  symptoms 
were  evidently  not  such  as  could  be  regarded  as 
venereal,  if  we  give  credit  to  the  commonly  re- 
ceived ideas  on  the  subject.    Caries  of  the  hones, 
and  some  of  the  least  equivocal  symptoms,  did  not 
occur.     In  no  instance  was  there  that  uniform 
progress,  with  unrelenting  fury,  from  one  order  of 
symptoms  and  parts  affected  to  another,  which  is 
considered  as  an  essential  characteristic  of  true 
syphilis."    {Med.-Chir.  Trans,  vol.  viii.  p.  422.) 
The  constitutional  symptoms  also  yielded  without 
the  aid  of  mercury  ;  and  frequently  primary  sores, 
corresponding  to  what  had  been  called  the  true 
chancre,  with  indurated  base,  were  cured  in  this 
manner,  yet  were   followed   by   no  secondary 
symptoms.    We  are  also  informed  that  "  several 
cases  occurred  of  a  cluster  of  ill-conditioned  sores 
over  the  whole  inner  surface  of  the  prepuce  ;  and 
behind  the  corona  glandis  j  and  also  of  a  circle  of 
small  irritable  sores,  sitiuted  on  the  thickened  and 
contracted  ring  at  the  extreme  margin  of  the 
prepuce.     These  occasionally  produce  bulioes." 

one  of  the  sores  of  this  desmpiion  met  with  by 
Mr.  Hose  were  follotced  by  any  constitutional 
affection.  (Vol.  cit.  p.  370.)  He  hears  testimony 
to  the  ill  effects  of  mercury  and  stimulants  in  case's 
of  phagedenic  ulcers,  and  confirms  a  not  uncom- 
mon opinion,  that  they  are  seldom  followed  by 
secondary  symptoms  ;  which  opinion  should  be 
qualified  with  the  condition  mentioned  by  Mr. 
Guthrie  {Med.-Chir.  Trans,  vol.  viii.  p.  5G6J,  that 
no  mercury  be  given.  Lastly,  as  I  have  already 
stated,  Mr.  Rose  observed  that  most  ol'  the  cases 
i)f  [inpular  eruptions  followed  ulcers  which  were 
not  very  deep,  and  healed  without  much  diffi- 
culty.   (P.  399.) 
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Although- the  fact  of  the  fossihility  of  curing 
every  kind  of  ulcer  on  the  genitals  without  mer- 
cury has  been  fully  confirmed  by  the  statements 
of  Mr.  Guthrie  {Med.-Chir.  Trans,  vol.  viii. 
p.  558  and  576),  Dr.  J.  Thomson  (^Edin.  Med. 
and  Surg.  Journ.  for  January,  1818),  Dr.  Hen- 
nen  (Op.  cit.  Nos.  54  and  55  ;  and  Principles  of 
Military  Surgery,  Snd  ed.),  Mr.  Bacot  {On  Syphilis, 
p.  26,  &c.),  and,  although  it  is  of  great  importance 
in  relation  to  the  removal  of  erroneous  doctrnie 
concerning  the  diagnosis  ;  yet  the  expediency  of 
the  non-mercurial  practice  must  evidently  be 
determined  by  other  considerations,  the  principal 
of  which  are  the  comparative  quickness  of  the 
cures  effected  with  and  without  mercury  ;  the 
comparative  severity  and  frequency  of  secondary 
symptoms  ;  and  the  generally  acknowledged  fact 
that  a  syphilitic  primary  sore  is  not  indicated 
with  any'degree  of  certainty  by  its  mere  external 
character,  or,  indeed,  any  other  criterion  hitherto 
discovered. 

Respecting  the  comparative  quickness  of  the 
cures  of  chancres,  or  reputed  chancres,  without 
the  aid  of  mercury,  much  disagreement  prevails  ni 
the  different  reports,  even  those  collected  by  the 
same  individuals,  whose  statements  must  there- 
fore be  dee&ed  perfectly  impartial,  though  incon- 
clusive.  (  See  Hennen's  Military  Surgery,  2nd  ed. 
p.  536,  &c.)    Some  of  Mr.  Rose's  best  marked 
cases  of  chancre,  that  is  to  say,  such  as  were  dis- 
tinguished by  the  indurated  ba«e  and  circumler- 
euce,  healed  in  a  very  short  itiflie.     But  even 
respecting  these  or  any  other  kind  of  chancre,  no 
regularity  on  this  point   can  be  found.  Mr. 
Guthrie  observes,  if  the  "  ulcers  were  not  without 
any  marked  appearance,  and  did  not  amend  in 
the  first  fortnight,  or  three  weeks,  they  generally 
remained  for  five  or  seven  weeks  longer^  and  the 
only  difference  in  this  respect  between  them  and 
the  raised  ulcer  of  the  prepuce  was,  that  this  often 
remained  for  a  longer  period,  and  that  ulcers  pos- 
sessing the  true  character  of  chancre  required,  in 
general,  a  still  longer  period  for  their  cure,  that  is, 
from  six,  eight,  to  ten,  and,  in  one  case,  even 
twenty-six  weeks,  healing  up  and  ulcerating  again 
on  a  hardened  base.     Those  that  required,  the 
greatest  length  of  time,  had  nothing  particular  in 
their  appearance  that  would  lead  us  to  distinguish 
them  from  others  of  the  same  kind,  which  were 
healed  in  a  shorter  time."    {Med.-Chir.  Trans. 
vol.  viii.  p.  558.)    The  same  writer  afterwards 
expresses  his  belief,  that  almost  all  the  protracted 
cases  would  have  been  cured  in  one-half,  or  even 
one-third  of  the  time,  if  a  moderate  course  of  mer- 
cury had  been  resorted  to. 

In  relation  to  the  question  before  us,  one  ot  the 
most  important  documents  which  I  have  met  with 
is  an  official  circular,  signed  by  Sir  James 
M'Grigor  and  Sir  Wm.  Franklin,  from  which  it 
appears,  that  in  1,940  cases  of  primary  venereal 
ulcerations  on  the  penis,  cured  without  mercury 
between  December  1816  and  December  1818, 
(including  not  only  the  more  simple  sores,  but 
also  a  regular  proportion  of  those  with  the  most 
marked  characters  of  syphilitic  chancre),  the  ave- 
rage period  taken  up  by  the  treatment,  when  bubo 
did  not  exist,  was  21  days  ;  with  bubo  45  days. 
(Hee  Hen7ien's  Military  Surgery,  2nd  ed.  p.  545.) 
And  it  further  appears,  that  during  the  period 
above  specified,  2,827  chiincres,  a  more  consider- 
able proportion  of  which  were  probably  Huiiterian 


chancres,  were  treated  with  mercury,  and  that  the 
average  period  required  for  the  cure  wiien  there 
was  no  bubo,  was  33  days  ;  with  bubo,  50.  As 
far,  therefore,  as  a  judgment  can  be  formed  from 
this  official  estimate,  and  no  calculation  is  ever 
likely  to  be  furnished  on  a  larger  or  more  impar- 
tial scale,  the  evidence  tends  to  prove  that  primary 
sores  may  generally  be  cured  rather  sooner  with- 
out than  with  the  administration  of  mercury. 
But  as  practitioners  are  not  obliged  to  restrict 
themselves  either  to  the  mercurial  or  non-mercu- 
rial practice,  I  am  of  opinion  that  the  total  rejec- 
tion of  mercury  is  by  no  means  justified  by  any 
facts  yet  before  the  profession,  concerning  the  time 
requisite  for  the  cure  on  either  plan;  because,  as  it 
is  universally  admitted  that  some  cases  are  very 
tedious,  unless  mercury  be  given,  neither  reason 
nor  experience  will  sanction  the  exclusive  adoption 
of  only  one  mode  of  practice,  whether  the  back- 
wardness to  heal  exist  or  not.    On  the  contraiy, 
so  far  as  the  consideration  of  time  has  weight,  pru- 
dence and  common  sense  teach  us  to  diversify  the 
treatment  according  to  circumstances.     But  it 
may  be  inquired,  since  tlie  backward  disposition 
of  a  sore  to  heal  cannot  be  known  at  first  by  its 
mere  appearance,  should  the  treatment  begin  with 
mercury  or  not?  Now,  although  late  writers  dwell 
very  much  on  the  impossibility  of  judging  of  the 
nature  of  a  sore  by  its  look  alone,  one  fact  is  cer- 
tain, that  some  ulcers  on  the  penis  have  a  clean 
appearance  from  their  very  commencement  ;  some 
cases  are  simple  excoriations;  ar.d  others,  though 
ill-conditioned,  are  so  small  that  a  fair  chance 
oflFers  itself  of  destroying  every  part  of  the  disease 
with  caustic.    In  all  such  cases  I  should  never 
commence  with  mercury.    With  respect  to  phage- 
denic and  sloughing  chancres,  repeated  experience 
has  convinced  me  that  they  are  cases,  in  the  first 
stage  of  which,  at  all  events,  mercury  should 
always  be  avoided ;  and  I  believe  with  Mr.  Guthrie, 
that  when  this  is  strictly  done  secondary  symp- 
toms are  rare.    One  sore  of  this  kind  was  long 
ago  pointed  out  by  Mr.  Pearson  as  not  requiring 
mercury,  and  the  attention  of  surgeons  has  been 
of  late  particularly  directed  to  it  by  Mr.  Bacut. 
"  It  is  characterised  by  a  great  derangement  of  the 
general  health,  by  a  high  state  of  inflammation 
of  the  part,  by  great  local  pain,  and  proceeds  ra- 
pidly to  the  destruction  of  the  parts.    The  situa- 
tion of  this  sore  is  most  commonly  in  the  angle 
between  the  prepuce  and  glans  penis  ;  and  those 
of  a  full  habit  of  body,  the  young  and  the  vigo- 
rous, are  most  liable  to  its  attack.  The  most  prompt 
and  vigorous  antiphlogistic  means  are  necessary  to 
arrest  the  progress  of  this  sore  ;  and  the  blood 
taken  away  in  these  cases  presents  the  usual  in- 
flammatory appearances,  frequently  in  a  very  higH 
degree.    The  exhibition  of  mercury  iii  this  spe- 
cies of  sore  is  highly  mischievous,  and  produc- 
tive of   the  worst  consequences  ;   nor  does  i^t 
often  happen  that  secondary  symptoms  succeed, 
&c.    (On  Syphilis,  p.  57.) 

With  respect  to  chancres  with  a  hardened  base 
and  margin,  it  certainly  appears  that  many 
them  healed  tolerably  fast  without  mercury  ;  but 
a  proportion  of  them  was  tedious  when  that  me- 
dicine was  not  employed.  (See  three  cas  s 
recorded  in  the  work  last  quoted.)  It  may  oe 
thought,  however,  that  the  official  document,  cir- 
culated by  Sir  James  M'Grigor  and  bir  W.  ha  u 
Franklin,  tends  to  prove  that,  at  all  events,  tliese 


Bores  heal  sooner  without  thtin  with  mercury. 
But  this  conclii.Moii  seems  hardly  allowable, 
because,  as  these  faithful  and  impartial  reporters 
have  sensibly  remarked,  the  ■2,827  sores  treated 
with  mercury  may  be  fairly  presumed  to  have 
partaken  of  the  cliaracter  of  Hunter's  cliancre  in  a 
greater  proportion  than  the  1,940  primary  sores 
treated  without  mercury.  (See  IIeniiui(j''s  Alilitary 
Suiyeri/,  p.  545.)  Consequently,  though  the  sores 
treated  with  mercury  seem,  on  the  average,  to 
have  healed  more  slowly  than  others  treated  with- 
out it;  yet  it  is  to  be  taken  into  the  account  that 
a  large  number  of  the  first  cases  were  ulcers  with 
a  hardened  base  and  margin,  and  that  if  they  had 
not  had  the  mercurial  treatment  extended  to  them, 
it  is  possible  their  complete  cure  might  generally 
have  been  still  more  tedious.  As  the  evidence 
now  stands,  therefore,  I  conceive  it  right  to  employ 
mercury,  witii  moderation,  for  all  sores  on  the 
penis  having  the  characteristics  of  the  Hunterian 
chancre  and  appearing  after  a  suspicious  con- 
nection. Yet  I  know,  from  cases  which  have 
been  under  me  in  University  College  Hospital, 
that  the  Hunterian  chancre  will  often  heal  up 
quickly  under  the  use  of  simple  dressings. 

A  consideration,  however,  which  ought  to  have 
greater  influence  than  the  slowness  or  quickness 
of  the  cure  of  primary  sores  with  and  without 
mercury,  is   the   question    whether,  upon  the 
average,  secondaiy  symptoms  are  more  frequent 
after  the  non-mercurial  practice  than  the  other 
On  this  most  interesting  point  the  reports  vary, 
as,  indeed,  they  do  on  almost  every  matter  in  the 
investigation,  excepting  the  facts  of  the  possi- 
bility of  curing  all  forms  of  the  venereal  disease 
without  mercury,  the  great  rarity  of  any  affection 
of  the  bones,  and  the  general  mildness  of  the 
secondary  symptoms  when  that  medicine  is  not 
employed.    On  all  these  points,  the  testimonies 
are    strong   and   convincing.     But,  while  Mr. 
Rose  found  secondary  symptoms  take  place  in  one 
third  of  his  cases  treated  without  mercury  (Med.- 
Chir.  Trans,  vol.  viii.  p.  422),  the  proportion  in 
the  York,  and  some  other  hospitals,  was  only 
about  one-tenth.     (Vol.  cit.  p.  559.)     In  the 
1,940  cases  of  primary  snres  on  the  penis  treated 
without  mercury,  in  the  army  hospitals,  between 
Dec.  1816  and   Dec.   1818,  there  were  only 
96  instances  of  secondary  symptoms  of  different 
sorts,  or  not  more  than  l-20th.  But  the  proportion 
of  cases  of  secondary  symptoms  in  the  cases  of 
primary  ulcers  treated   with  mercury  was  still 
smaller,  and  this  in  an  important  degree,  being 
only  51  out  of  2,827  cases,  or  about  l-55th.  Were 
it  not  necessary  to  make  a  considerable  allowance 
for  the  probable  circumstance  of  the  Hunterian 
chancre  prevailing  most    in  the   cases  treated 
with  mercury,  a  point  admitted  by  Sir  James 
M'Grigor  and  Dr.  Franklin,  we  should  here  have 
a  powerful  and  decisive  evidence  in  favour  of  the 
general  superiority  of  mercury  for  the  prevention  of 
secondary  symptoms.    Nor  am  1  certain  that  the 
conclusion  can  be  much  weakened  by  the  proba- 
bility of  the  difference  here  alluded  to,  because 
from  the  evidence  of  late  brought  to  light,  respect- 
ing the  nature  of  the  class  of  diseases  which  go 
under  the  name  of  syphilis,  we  have  no  right  to 
infer  that  what  has  been  called  the  true,  or  Hun- 
terian, ciiancre  is  more  disposed  than  some  other 
primary  sores  to  occasion  secondary  symptoms. 
Indeed,  Mr   Ouiiitie  declares;  in  the  cases  r<.- 
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ferred  to  in  hia  paper,  tliat  when  mercury  was  not 
used,  these  symptoms  more  frequently  followed  the 
raised  ulcer  of  tlie  prepuce  than  the  true  character- 
istic chancre  of  syphilis  affecting  the  gluns  penis. 
(Med.-Chir.  Trans,  vol.  viii.  p.  577.)  On  the 
whole,  as  the  reports  now  stand,  and  so  far  as  I 
can  judge  from  cases  which  I  have  seen  myself,  the 
secondary  symptoms  are  more  frequent  when 
primary  ulcers  are  promiscuously  treated  without 
mercury.  But  it  by  no  means  follows  from  this 
fact,  that  the  way  to  have  the  smallest  possible 
number  of  cases  of  secondary  symptoms  is 
to  employ  mercury  in  all  instances  of  sores 
on  the  genitals.  Until  further  data  exist,  I  can- 
not venture  to  lay  down  other  directions  about  the 
treatment  of  primary  sores.  It  is  with  pleasure, 
however,  that  1  subjoin  the  advice  of  other  gentle- 
men, whose  sentiments  and  talents  deserve  respect, 
though  their  opinions  may  not  exactly  agree  with 
my  own.  "  In  every  primary  ulcer  (says  Dr.  Hen- 
nen),  I  would  give  up  the  idea  of  using  mercury  at 
first,  treating  it  as  if  it  were  a  simple  ulceration, 
by  cleanliness,  rest,  and  abstinence,  and  applying 
to  it  the  most  simple  and  mildest  dressings.  If  the 
sore  did  not  put  on  a  healing  appearance  in  a 
reasonable  time,  the  extent  of  whicli  must  depend 
upon  the  circumstances  of  the  patient,  I  should 
make  use  of  more  active  dressings.  But  if,  beyond 
all  calculation,  it  remained  open,  I  should  certainly 
not  sacrifice  every  consideration  to  a  dislike  of 
mercury,  knowing  how  many  persons  have  been  se- 
riously benefited  by  a  judicious  and  mild  adminis- 
tration of  that  remedy."  {O/i  Military  Surgery, 
2nd  ed.  p.  518.)  When  primary  ulcers  resist  com- 
mon means  a  certain  time,  Mr.  Bacot  would  also 
have  recourse  to  mercury.  {On  Syphilis,  p.  69.) 
However,  he  does  not  approve  of  invariably  post- 
poning that  remedy  until  the  latter  criterion,  viz. 
the  backwardness  of  the  sore  to  be  healed  by  other 
methods,  is  afforded. 

Whenever  the  employment  of  mercury  in  this 
work  is  recommended,  1  am  very  far  from  wishing 
to  be  thought  an  advocate  for  pushing  that  me- 
dicine, as  the  phrase  is.  On  the  contrary,  ex- 
perience has  fully  convinced  me  that,  in  no  forms 
of  chancre,  nor  in  any  other  stages  of  the  vene- 
real disease,  is  it  proper  to  exhibit  mercury  in 
the  unmerciful  quantity,  and  for  the  prodigious 
length  of  time,  vifhich  custom,  ignorance,  and  pre- 
judice used  to  sanction  in  former  days.  Violent 
salivations,  at  all  events,  ought  to  be  for  ever  ex- 
ploded. 

In  the  year  1808,  when  I  was  an  articled  stu- 
dent at  St.  Bartholomew's  Hospital,  most  of  the 
venereal  patients  in  that  establishment  were  seen 
with  their  ulcerated  tongues  hanging  out  of  their 
mouths  ;  the  cheeks  and  gums  ulcerated  ;  their 
faces  prodigiously  swelled  ;  and  their  saliva  flow- 
ing out  in  streams.  The  wards  being  also  not 
sufficiently  ventilated,  the  stench  was  so  great  that 
they  well  deserved  the  appellation  of  fuul.  Yet, 
notwithstanding  mercury  was  thus  pushed  (as  the 
favourite  expression  was),  it  was  tlieu  connnon  to 
see  many  patients  suffer  the  most  dreadful  of  mu- 
tilations, in  consequence  of  sloughing  ulcers  of  the 
penis  ;  many  unfortunate  individuals  whose  noses 
and  palates  were  lost  ;  and  others  who  were 
afflicted  with  nodes,  necroses,  caries,  and  dreadful 
phagedenic  sores. 

Happily,  at  the  present  day,  this  attachment 
to  violent  sal' vi! lions  uo  longer  prevails  ;  simple 
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excoriations  and  common  ulcers  arc  more  at- 
tentively discriminated  ;  and  even  in  what  are 
reputed  to  be  true  syphilitic  chancres,  mercury  is 
seldom  given,  except  in  very  moderate  doses,  or 
such  quantities  as  only  gently  affect  the  gums 
and  salivary  glands.  The  surgeon,  now  no  longer 
blinded  with  the  continual  fear  of  the  rapid  and 
furious  progress  of  syphilis  when  not  duly  re- 
sisted by  mercury,  avoids  the  very  mode  of  prac- 
tice which  was  itself  the  cause  of  all  the  aggra- 
vated forms  of  the  disease.  The  consequence  is, 
that  very  bad  instances  of  the  ravages  of  lues 
venerea  are  now  hardly  ever  observed,  except 
from  the  neglect  and  intemperance  of  patients 
themselves  ;  and  the  few  aggravated  cases  which 
are  met  with,  even  in  hospitals,  are  generally  in 
that  state  previously  to  their  admission.  Another 
benefit,  also  resulting  from  modern  investiga- 
tions, which  prove  that  chancres,  and  all  other 
varieties  of  the  venereal  disease,  do  not  absoltUely 
require  mercury  for  their  cure,  is  the  knowledge 
of  the  safety  with  which  the  use  of  such  medicine 
may  be  postponed,  where  the  patient's  present 
state  of  health  will  not  well  bear  its  exhibition.  I 
know  that  the  ignorance  of  .this  last  fact  formerly 
caused  the  death  of  many  poor  sufferers. 

The  greater  present  mildness  of  syphilitic  dis- 
eases in  England  I  ascribe  .chiefly  to  the  more 
judicious  treatment  now  adapted,  and  not  to  any 
change  or  modification  in  ihe  nature  of  the 
disorder.  There  are  others,  however,  who  may 
think,  as  Dr.  Fergusson  does  with  regard  to 
syphilis  in  Portugal,  that  the  disease  has  ex- 
hausted a  great  deal  of  its  virulence  from  long 
continuance  amongst  us.  But,  before  we  are 
altogether  justified  in  drawing  such  a  conclusion, 
we  must  forget  all  the  bad  practice  which  pre- 
vailed in  former  days  ;  and  which,  in  my  opinion, 
is  sufficient  to  account  for  the  more  severe  forms 
in  which  syphilis  then  presented  itself. 

According  to  Mr.  Hunter's  ideas,  the  most 
simple  method  of  treating  a  chancre  is  to  extir- 
pate it  with  caustic  or  the  knife,  whereby  it  is 
reduced  to  the  state  of  a  common  sor«,  or  wound, 
and  heals  up  as  such.  However,  he  sanctions 
this  practice  only  on  the  first  appearance  of  the 
chancre,  when  the  surrounding  parts  are  not  yet 
contaminated ;  for,  he  says,  it  is  absolutely 
necessary  to  remove  the  whole  of  the  diseased 
part,  and  this  object  is  exceedingly  difficult  of 
accomplishment  when  the  disease  has  spread 
beyond  a  certain  size.  Dr.  Colles  says  : — "  I  have 
known  a  chancre  completely  cut  out  on  the  first  or 
second  day  after  its  appearance,  yet  the  occurrence 
of  secondary  symptoms  was  not  prevented."  (Op. 
cit.  p.  77.)  If  this  were  a  very  common  result,  it 
would  indeed  not  only  be  a  reason  for  rejecting 
the  plan,  but  also  for  doubting  the  statement,  now 
sometimes  advanced,  that  the  poison  is  not  ab- 
sorbed in  the  early  stage  of  a  chancre,  and  not  till 
the  sore  has  begun  to  granulate.  (See  Key,  in 
Med.-Chir.  Trans.  ;  and  Wallace,  On  Ven.  Dis.) 
When  the  chancre  is  situated  on  the  glans  penis, 
Mr.  Hunter  thought  touching  the  sore  with  nitrate 
of  silver  preferable  to  cutting  it  away,  because 
the  hemorrhage  from  the  cells  of  this  part  would 
be  considerable  after  the  use  of  the  knife.  If  i 
caustic  be  used,  it  should  be  pointed  at  the  end, 
like  a  pencil,  in  order  that  it  may  only  touch  such 
parts  as  are  really  diseased  ;  and  its  application 
should  bo  repeated  till  the  surface  of  tlie  sore. 


1  DISEASE. 

after  the  separation  of  the  last  sloughs,  assumes 
a  red  and  he.ilthy  appearance,  when  it  will  heal 
like  any  other  sore  made  with  caustic. 

[Nitric  acid  will  be  fuund  the  surest  escharotic 
for  the  purpose  of  destroying  a  chancre.] 

When  the  caustic  could  not  be  conveniently 
employed,  Mr.  Hunter  sometimes  recommended 
the  excision  of  chancres.  When  a  chancre  is  de- 
stroyed almost  immediately  on  its  first  appear- 
ance, Mr.  Hunter  believes  that  there  is  little 
danger  of  the  constitution  being  infected,  as  it  is 
reasonable  to  conclude  that  there  has  not  been 
time  for  absorption  to  take  place.  However,  on 
account  of  the  impossibility  of  being  certain  on  tliis 
point,  he  recommends  mercury  to  be  given,  from 
motives  of  prudence;  the  quantity  of  which  medi- 
cine, he  says,  should  be  proportioned  to  tJae  dura- 
tion and  progress  of  the  sare.  When  the  chancre 
is  large,  Mr.  (Hunter  deems  mercury  absolutely 
necessary  •  and  he  conceives  that  very  little  good 
then  results  from  the  extirpation. 

Amongst  later  advocates  for  the  application 
of  caustic  to  chancres,  Delpech  was  one  of  the 
most  zealous  ;  and  the  nitrate  of  mercury  was 
what  he  commonly  employed  ;  but  he  abstained 
from  the  practice  when  much  inflammation  was 
present.    {Cldr.  Clinique,  t.  i.) 

When  the  disease  is  in  the  ulcerating  stage,  nr 
when  the  process  of  granulation  has  only  partially 
commenced,  the  late  Mr.  Wallace  had  no  doubt  of 
the  utility  of  immediately  applying  the  nitrate  of 
silver,  in  such  a  maaner  as  to  destroy  the  diseased 
surface: — "  I  have  treated,  over  and  over  again, 
primary  syphilitic  ulcers  with  tliis  caustic,  and 
others  without  it,  in  the  same  individual,  at  tiie 
same  time,  and  under  circumstances  as  nearly  as 
possible  similar  in  every  respect  ;  and  the  result 
has  uniformly  demonstrated  the  very  great  advan- 
tage of  the  former  over  the  latter  practice."  He 
adds,  "  It  will  stop  the  process  of  ulceration  ;  and, 
by  preventing  in  a  great  measure  the  necessity  of 
the  state  of  granulatioa,  it  will  lead  directly  to 
cicatrisation.  It  destroys  a  surfiice  which  seems 
to  have  a  power  of  contaminating,  for  a  limited 
period,  continuous  parts,"  &c  (See  Wuikice,  On 
Ven.  Dis.  p,  93.)  Should  any  portion  of  the  ulce- 
rated surface  have  entered  on  the  stage  of  granula- 
tion, Mr.  Wallace  took  care  not  to  touch  that  por- 
tion with  caustic.  He  adverts  also  to  an  interesting 
fact,  which  was  communicated  by  M.  Velprau  to 
the  Acad.  Royale  de  Me'd.,  viz.  the  application 
of  the  nitrate  of  silver  to  the  pustules  of  variola 
arrests  their  further  progress — a  fact  deraonstr.Hting 
that  the  power  of  caustic  to  control  the  action  of 
disease,  caused  by  a  morbid  poison,  is  not  limited 
to  syphilis.   (P.  93.) 

In  London,  the  excision  of  chancres  is  now 
rarely  or  never  performed,  though  the  late  ]\Ir. 
Wallace  sanctions  the  practice  "  when  the  case 
pi'esents  itself  during  the  first  stage,  and  while 
the  part  is  only  in  the  state  of  circumscribed 
phlogosis:"  he  adds,  "  and  for  security  against  the 
constitutional  symptoms,  the  patient  should  be 
treated  constitiitionallj-,  as  if  he  had  not  applied 
until  the  disease  was  more  advanced."  (^Wallaoe, 
op.  cit.  p.  .91.) 

The  attempt  to  destroy  chancres  with  caustic, 
though  occasionally  made,  is  not  resorted  to  with 
the  view  of  supersedine  the  employment  of  mei- 
ciir}'.  The  applications  to  chancres,  according  to  my 
judgment,  should  be  adapted  to  the  different  coiidi- 
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tinns  of  them,  and  be  regulated  very  much  by  the 
same  principles  which  are  recognised  in  the  treatment 
of  ulcers  generally.  I  cannot  join,  therefore,  in  re- 
stricting my  preference  either  to  simple  dressings, 
astringent  or  stimulating  lotions,  or  to  nitrate  of 
silver,  or  to  other  caustics.  Ur.  Colles,  who  prefers 
mild  bland  dressings,  observes,  with  respect  to 
various  caustics  and  stimulating  applications  to 
chancres,  that  he  has  not  seen  that  !.uch  cases 
were  rendered  thereby  more  manageable,  or  that 
the  patient  was  secured  from  those  untoward 
changes  which  too  frequently  occur  in  the  chancre 
itself;  before  it  is  finally  healed  ;  nor  were  such 
cases  less  liable  to  secondary  symptoms.  (AOr. 
Colles,  On  Ven.  Dis.  p.  77.) 

With  respect  to  dressings  for  chancres,  Mr. 
Hunter  placed  a  good  deal  of  confidence  in  those 
which  contained  mercury  ;  but  the  same  attach- 
ment to  them  does  not  now  prevail  which  existed 
formerly.  The  established  fact  of  mercury  not 
being  absolutely  necessary  in  any  way  for  the  cure 
of  different  venereal  sores  must  have  had  the 
effect  of  removing  some  prejudices  even  relating 
to  local  treatment.  As  common  mercurial  oint- 
ment is  always  more  or  less  rancid,  I  have  gene- 
rally found  it  a  bad  dressing.  In  ordinary  cases, 
I  believe,  the  tepid  water  dressing,  with  a  piece  of 
oil  silk  over  it,  or  astringent  lotions,  made  with  the 
sulphate  of  copper  or  zinc,  acetate  of  lead,  alum, 
&c.  answer  the  best.  Some  chancres  are  indolent, 
and  require  stimulants,  like  the  hydrargyri  nitrico- 
oxydum  blended  with  ointment,  the  unguentum 
hydrargyri  nitratis  more  or  less  weakened,  or  the 
nitrate  of  silver,  in  solution  or  substance.  Mr. 
Hunter,  always  partial  to  mercurial  dressings,  ex- 
presses his  preference  to  a  salve  containing  calomel, 
as  being  more  active  than  common  mercurial  oint- 
ment. When  chancres  were  stationary,  Mr. 
Hunter  found  that  they  might  often  be  cured  by 
touching  them  slightly  with  nitrate  of  silver. 

In  some  of  these  cases  no  cicatrisation  seems 
possible,  till  the  contaminated  surface,  or  the  new 
flesh  which  grows  on  that  surface,  has  either  been 
destroyed  or  altered.  When  sores  are  situated 
under  the  prepuce,  where  they  are  concealed  by  a 
phymosis,  some  emollient,  or  gently  astringent 
lotion,  or  the  black  wash,  should  frequently  be  in- 
jected under  the  foreskin,  so  as  to  wash  out  any 
matter  which  might  otherwise  lodge  and  cause 
irritation. 

Mr.  Hunter  believed  that  mercury  should  be 
given  in  every  case  of  chancre,  however  slight,  and 
even  when  it  has  been  destroyed  by  caustic,  or 
other  means,  on  its  very  first  appearance.  The 
remedy,  he  says,  should  be  continued  for  some  time 
after  the  chancre  has  heated,  in  order  to  hinder  the 
venereal  disposition  from  forming.  Here  we  find 
fven  Hunter  himself  falling  into  some  inconsis- 
tencies ;  for,  in  other  parts  of  his  work,  he  seems 
to  approve  of  the  principle  of  giving  mercury  only 
when  actual  and  visible  disease  exists,  because  it 
cannot  cure  the  disposition  to  it  even  if  it  exists. 
Now,  as  the  chancre  is  cured,  no  further  absorp- 
tion of  the  virus  from  it  is  possible,  and  whatever 
lifposition  to  the  disease  can  arise  from  absorption 
must  have  already  been  formed,  and,  therefore' 
rannot  be  prevented  ;  and  though,  according  to 
Mr.  Hunter's  own  theory,  the  virus  has  been  long 
ago  expelled  from  the  system,  together  with  some 
of  the  excretions,  mercury  is  recommended  with 
the  view  of  protecting  the  constitution.  IIow- 
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ever,  if  Mr.  Hunter's  explanations  arc  not  alto- 
gether satisfactory  on  this  part  of  tlie  subject, 
I  believe  the  fault  is  in  his  theory  ;  because,  in 
cases  where  mercury  is  deemed  advisable,  general 
experience  appears  to  sanction  the  practice  of 
continuing  its  use  for  some  time  after  the  chancre 
is  perfectly  healed.  Yet  many  exceptions  to  this 
rule  present  themselves  ;  for,  if  a  chancre  is  large, 
and  long  in  healing,  its  syphilitic  character  is  gene- 
rally extinct  a  good  while  before  cicatrisation  is 
completed,  and  perseverance  in  mercury  under 
these  circumstances  would  be  both  an  absurd  and 
a  dangerous  practice. 

Hence,  in  a  great  measure,  the  cause  of  the 
numerous  instances  of  the  mercurial  disease,  as 
Mr.  Mathias  has  named  it,  and  which,  in  former 
days,  did  far  more  mischief  than  syphilis  itself. 
(See  An  Liquiry  into  the  History  and  Nature 
of  the  Disease  produced  by  Mercury,  3rd  ed.  8vo. 
Lend.  1816.)  This  part  of  the  subject  is  noticed 
by  Mr.  Hunter,  who  states  that,  in  very  large 
chancres  it  may  not  always  be  necessary  to  con- 
tinue either  the  external  or  internal  administration 
of  mercury  till  the  sore  is  healed;  for  the  venereal 
action  is  just  as  soon  destroyed  in  a  large  chancre 
as  it  is  in  a  small  one;  since  every  part  of  the  sore 
is  equally  affected  by  the  medicine,  and,  of  course, 
cured  with  equal  expedition.  But  in  regard  to 
cicatrisation,  circumstances  are  different,  because  a 
large  sore  is  longer  than  a  small  one  in  becoming 
covered  with  skin.  Hence,  according  to  Mr. 
Hunter,  a  large  chancre  may  be  deprived  of  its 
venereal  action  long  before  it  has  healed  ;  while, 
on  the  other  hand,  a  small  one  may  heal  before  the 
syphilitic  affection  has  been  destroyed.  In  the 
latter  case  he  represents  it  as  most  prudent,  both 
on  account  of  the  chancre  and  constitution,  to  con- 
tinue the  employment  of  mercury  a  little  while  after 
the  sore  is  healed. 

Whenever  mercury  is  employed  for  the  cure  of 
chancre,  the  patient  should  first  be  prepared  by 
one  or  two  purges,  quietude  for  a  day  or  two,  and 
a  lowered  diet.  He  should  also  avoid  exposure 
to  damp  and  cold,  put  on  additional  clothing, 
keep  himself  at  home,  and,  if  he  wish  to  be 
cured  speedily,  observe  the  recumbent  position. 
The  following  advice,  I  believe,  agrees  with 
what  is  generally  said  upon  this  subject  by  the 
highest  authorities : — "  In  general,  it  will  be 
prudent  to  continue  the  use  of  mercury,  not  only 
until  all  hardness  be  removed,  but  even  for  a 
few  days  longer.  I  think  we  may  lay  it  down 
as  a  general  rule,  that  the  course  of  mercurv 
even  when  it  has  been  well  conducted,  and  has 
agreed  well  with  the  patient,  should  be  continued 
tor  not  less  than  one  month.  I  know  that  some 
cases  have  been  perfectly  cured  in  three  weeks  ; 
but  I  have  too  frequently  seen  relapses  follow' 
these  short  courses  of  mercury,  when  employed 
for  the  cure  of  primary  symptoms.  I  should  wish 
a  moderate ptyalism  to  be  kept  up  from  the  time  the 
mercury  comes  to  act  on  the  system  until  it  be 
finally  discontinued."  {Abr.  Colles,  On  Ven.  Dis 
p.  79.) 

As  Mr.  Hunter  has  explained,  chancres,  both 
in  men  and  women,  often  acquire,  during  the 
treatment,  new  dispositions,  which  are  of  various 
kinds;  some  retarding  the  cure,  and  leaving  the 
parts  in  an  indolent  thickened  state,  after  the  cure 
is  accomplished.  In  other  instances,  a  new  dis- 
position arises,  which  utterly  prevents  the  parts 
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■from  healing,  and  often  produces  a  much  worse 
disease  tlian  lhat  I'rom  which  it  originated.  Such 
new  dispobitions  may  lead  to  the  growth  of 
tumors.  They  are  more  frequent  in  men  than 
■women,  and  generally  occur  only  when  the  in- 
flammation has  been  violent  from  some  peculiarity 
of  the  parts  or  constitution.  [Many  of  the  cases 
here  alluded  to  would  in  the  present  day  be 
classed  with  tertiary  symptoms,  others  with  can- 
cerous affections.] 


Among  the  diseases  m  question,  Mr.  Hunter 
notices  those  continued,  and  often  increased,  m- 
flamraations,  suppurations,  and  ulcerations,  which 
become  diffused  through  the  whole  prepuce,  and 
also  along  the  common  skin  of  the  penis,  which 
becomes  of  a  purple  hue,  attended  with  such  a 
general  thickening  of  the  cellular  membrane  as 
makes  the  whole  organ  appear  considerably  en- 
larged. The  ulceration  on  the  inside  of  the  pre- 
puce will  sometimes  increase,  and  run  between  the 
skin  and  the  body  of  the  penis,  and  eat  holes 
throuoh  different  places,  till  the  whole  is  reduced  to 
a  number  of  ragged  sores.  The  glans  often  shares 
the  same  fate,  till  more  or  less  of  it  is  gone.  Fre- 
quentU',  the  urethra  in  this  situation  is  wholly  de- 
stroyed by  ulceration,  and  the  urine  is  discharged 
some  way  farther  back.  The  ulceration,  if  un- 
checked, at  length  destroys  all  the  parts.  In  this 
acute  case,  prompt  relief  is  demanded;  but  o.ten 
the  proper  mode  of  treatment  cannot  be  at  once 
determined,  owing  to  our  ignorance  with  respect 
to  the  exact  nature  of  the  peculiar  cause  of  the 
disease  Mr.  Hunter  states  that  the  decoction 
of  sarsapariUa  is  often  of  service,  when  given  in 
large  quantities;  and  that  the  extract  of  henilock 
and  sea-bathing  are  sometimes  capable  of  effect- 
ing a  cure.  According  to  my  own  experience 
the  omission  of  mercury  is  here  the  most  essential 
point. 


Sometimes,  after  a  chancre  has  healed,  the 
cicatrix  breaks  out  again,  and  puts  on  the  appear- 
ances of  the  preceding  sore.  Occasionally,  similar 
diseases  break  out  in  different  places  from  that 
of  the  cicatrix.  Mr.  Hunter  believes  that  they 
differ  from  a  chancre  in  generally  not  spreading 
80  fiist  nor  so  far  ;  in  not  being  so  painful  nor  so 
much  inflamed;  in  not  having  such  hard  bases  as 
venereal  sores  have,  and  in  not  producing  buboes 
He  is  of  opinion  that  they  are  not  venereal,  and 
he  states  that  they  are  very  apt  to  recur. 

Another  disposition,  induced  by  the  previous 
occurrence  of  chancres,  is  that  to  excrescences, 
or  cutaneous  tumors,  called  warts.  These  are 
frequently  considered  not  simply  as  a  consequence 
of  the  venereal  poison,  but  as  possessed  of  its 
specific  disposition,  and  therefore,  says  Mr. 
Hunter,  surgeons  have  recourse  to  ^lercury  for 
the  cure  of  them  ;  and  it  is  said  that  such  treat- 
ment often  removes  them.  This  eminent  pmc- 
titioner  never  saw  mercury  produce  this  effect 
although  the  medicine  was  given  m  sufhc.ent 
quantity  to  cure  recent  chancres  and  a  lues 
venerea  in  the  same  person.    (See  Wart.; 

When  a  bubo  arises  while  the  constitution  is 
tinder  the  influence  of  a  sufficient  quantity  ol 
mercury  to  cure  a  chancre,  which  medicine  has 
also  been  rubbed  into  the  lower  extremity,  on  the 
same  side  as  the  bubo,  Mr.  Hunter  suspects  that 
the  swelling  in  the  groin  is  not  venereal,  but  is 
produced  by  the  mercury.  In  such  a  case,  he 
always   preferred    conveying   mercury  into  the 


system  in  some  other  manner.  Tlie  foregoing 
criterion  of  the  bubo  not  being  venereal,  I  think 
would  not  be  commonly  admitted  at  the  present 
daj'.  Dr.  CoUes  has  observed  that,  in  some 
cases,  "  mercury  will  most  unexpectedly  take  a 
sudden  and  severe  hold  of  the  system,  inducing 
profuse  ptyalism  within  the  first  three  or  four  days, 
and,  as  a  consequence,  the  almost  instantaneous 
healing  of  a  chancre  :  such  healimj  of  tlie  cltancre, 
however,  is  not  a  cure  of  the  venereal  disease.  For 
we  shall  find  that  a  bubo  will  now  make  its  ap. 
pearance,  perhaps  at  the  very  time  thnt  the 
chancre  has  thus  suddenly  healed  :  this  buLo  will 
proceed  with  unusual  rapidity  to  suppuration,  if  we 
do  not  at  once  desist  from  mercury.  I  have  not 
tried  by  experiment  whether  such  bubo  requires 
a  further  use  of  mercury.  I  can  only  say  that  I 
have  always  acted  on  the  supposition  of  its  being 
required;  and  as  soon  as  the  salivation  has  sub- 
sided, I  resumed  the  use  of  mercury  in  such  a  man- 
ner as  to  affect  the  mouth  again,  but  more  slowly 
and  more  gently."  [Ah:  Colles,  On  Ven.Dis.  p.  81.) 

I  have  mentioned  the  tendency  of  a  chancre  on 
the  frsenum,  or  in  the  fossa  between  the  corona 
glandis  and  the  fraenum,  to  perforate,  and  frequently 
to  destroy,  the  latter.  The  usual  plan,  directly  an 
aperture  is  thus  formed,  has  been  to  divide  the 
remainder  of  the  part  completely  through,  as  re- 
commended by  Mr.  Hunter.  To  this  practice 
Mr.  Wallace  strongly  objects: — "I  affirm  (saj'g 
lie)  that,  in  nineteen  cases  out  of  twenty,  if  the 
patient  applies  before  the  ulcer  has  perforated  the 
frsenum,  its  perforation  may  be  prevented  by  ein- 
ploying  the  caustic  (nitrate  of  silver);  and  I  still 
further  affirm  that,  if  such  patient  has  not  applied 
until  after  its  perforation,  we  may,  if  we  think  it 
right,  still  save  the  remaining  portion  by  cauterising^ 
with  the  nitrate  of  silver,  the  sides  of  the  opening. 
{On  Ven.  Dis.  p.  95.)  Dr.  CoUes  differs,  however, 
from  Mr.  Wallace,  and  insists  upon  the  advantages 
of  dividing  the  fraenum  as  soon  as  it  is  perforated, 
and  especially  because  the  sore  will  not  granulatS 
till  this  has  been  done.    (Op.  cit.  p.  94.) 

Every  surgeon  of  experience  must  nave  seen 
instances  of  chancre  seated  at  the  very  orifice 
the  urethra,  and  become  acquainted  with  the  great 
difficulty  of  healing  them;  and  with  the  fact  tha^ 
after  being  healed,  a  constriction  of  the  urethral 
orifice  is  apt  to  ensue.  "  In  treating  such  8 
case  (says  Dr.  Colles),  we  should  use  every 
effort  to  prevent  the  extension  of  the  ulceration 
to  the  entire  circle  of  the  orifice  ;  for  unless  i 
entirely  encircle  the  orifice,  contraction  wi  1  not 
follow.  This  can  with  certainty  be  accomplishett 
by  touching  the  ulcer,  as  soon  as  it  begins  to  ex- 
tend, with  the  colourless  muriate  of  antmiony.  or 
with  nitric  acid."  Dr.  Colles  is  confident  hat 
he  has  seen  chancres  seated  altogether  withm 
the  urethra:  Such  cases  /'"^"^ ''^f" 
nnstaken  for  mild  gono,-rhcea."  I  ■"'^^f^'^/^  ^ 
remark  by  Dr.  Colles  because  it  harmonises  with 
that  of  M.Ricord  and  some  other  practitioners,  and 
has  an  immediate  relation  to  one  o''/"'"  f  ^ 
disputed  points  relating  to  venereal  complaints, 
already  noticed.  e  . 

Sometimes,  after  the  v«""f\,  <=^'^"^,^e /on- 
primary  sore  has  been  removed,  the  p  ep  ce  con 

tinues  thickened  and  elongated,  so  S^*"/, 
cannot  be  uncovered.    In  this  case         "un  « 
recommends   trying  the  steam  of  ^f^J^ 
hemlock  fomentxitions,  and  cinnabar  fumigation  , 


as  rrequently  being  of  singular  service.  When  the 
thickening  and  enlargement  of  the  prepuce,  how- 
ever, cannot  be  reniovfd,  by  these  or  other  means, 
an  operation  will  become  necessary.    (See  Phy- 

MOSIS.) 

One  important  fact,  alleged  by  M.  Ricord  to  be 
fully  established, not  only  by  his  own  investigations, 
but  by  those  of  Dr.  Fricke,  of  Hamburg;  Professor 
Lallenuind,  of  Montpellier;  M.  Ruef,  of  Strasburg; 
:iud  M.  Blandin,  surgeon  to  the  Ilotel-Uieu,  is,  that 
the  number  of  secondary  symptoms  is  not  at  all  in 
relation  to  that  of  the  primary  symptoms  developed 
at  one  and  the  same  period.  There  will  not 
(he  asserts)  be  more  constitutional  symptoms  after 
two,  three,  four,  or  five  chancres,  contracted  al  the 
same  time,  than  after  one.    (Op.  cit.  p.  85.) 

With  respect  to  the  treatment  of  chancres  in 
women,  since  it  is  difficult  to  keep  dressings  on 
the  parts,  the  sores  are  to  be  frequently  washed 
with  tepid  water,  or  some  astringent  lotion.  Mr. 
Hunter  notice^  their  occasional  extension  into  the 
vagina,  and  even  suggests  the  prudence,  in  such  a 
case,  of  introducing  lint  into  the  passage  to  pre- 
vent its  constriction  and  closure. 

Bubo. — Mr.  Hunter  notices  that  what  is  now 
commonly  understood  by  a  bubo  is  a  swelling 
taking  place  in  the  absorbing  system,  especially  in 
the  glands,  and  arising  from  the  absorption  of  some 
[joison  or  other  irritating  matter.  When  such 
swellings  take  place  in  the  groin,  they  are  called 
l)uboes,  whether  they  proceed  from  absorption  or 
not. 

We  are  already  aware  that  Mr.  Himter  believed 
the  matter  of  gonorrhoea  to  be  capable  of  communi- 
cating the  venereal  disease.  Hence  he  explains, 
in  the  following  terms,  the  three  ways  in  which 
he  thought  a  liubo  might  arise  in  consequence 
of  absorption.  He  observes  that  the  first  and  most 
simple  manner  is  when  the  matter,  either  of  a 
gonorrhoea  or  chancre,  has  only  been  applied  to  some 
sound  surface,  without  having  produced  any  local 
eflFect  on  the  part,  but  has  been  absorbed  im- 
mediately after  its  application.  Mr.  Hunter  affirms 
that  he  has  seen  instances  of  this  kind,  though  he 
confesses  that  they  are  very  rare  ;  and  that,  in 
most  cases,  apparently  of  this  nature,  a  small 
chancre  may  have  existed.  M.  Ricord  deems  these 
hubons  d'eiiiblee,  as  they  are  termed  by  the  French, 
very  rare;  and  if  his  statement,  that  the  venereal 
disease  can  never  be  produced  by  the  matter  taken 
from  them,  and  that  secondary  symptoms  never 
follow  them,  be  correct,  doubt,  I  think,  must  be 
entertained  about  the  Hunterian  account  of  their 
production.    (Op.  cit.  p.  149.) 

Mr.  Wallace  had  frequently  met  with  buboes, 
neither  accompanied  nor  preceded  by  primary 
symptoms,  but  which  had  followed  suspicious  inter- 
' ourse.  He  treated  them  as  if  they  had  been  caused 
by  the  absorption  of  the  venereal  poison;  and 
never  liad  occasion  to  regret  the  practice.  "  On 
the  other  hand  (says  he),  I  have  known  buboes, 
which  were  not  preceded  by  primary  symptoms, 
lo  befolluived  by  secondary  symptoms,  when  mercury 
had  not  been  used  in  their  treatment."  (Op.  cit. 
[).  346.)  This,  we  see,  disagrees  with  the  investi- 
:;ations  of  M.  Ricord. 

The  second  mode  of  absorption,  or  that  taking 
place  in  a  gonorrhnen,  Mr.  Hunter  repre>ent3  as 
more  frequent.  That  secondary  symptoms  do  oc- 
casionally follow  gonorrhrcii,  is  still  by  some  ad- 
mitted, though  whether  they  differ  essentially  from 
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those  which  follow  true  chancres  is  a  point  not  yet 
settled  by  the  holders  of  this  opinion.  Delpecll 
describes  them  as  of  the  same  nature;  (Chb:  CLiitiqua, 
t.i.);  but  his  facility  of  belief  in  the  multiplied  effects 
of  syphilis  and  gonorrhoea  is  almost  unbounded.  On 
a  point  of  this  kind,  therefore,  I  should  not  attach 
much  importance  to  his  opinion.  However,  so  far 
as  Mr.  Carraichael's  experience  goes,  there  is  a 
difference,  a  part  of  which  consists  in  the  eruption 
being  of  the  papular  kind,  as  it  is  also  after  many 
instances  of  simple  primary  ulcers.  (See  Obs.  on 
the  Symptoms,  S^c.  of  Venereal  Diseases,  8vo.  Lond. 
1818.)  Most  surgeons  of  the  present  day  only 
admit  the  possibility  of  secondary  s3'mptoms  when 
chancres  are  situated  within  the  urethra,  in  cases 
supposed  to  be  merely  gonorrhoea;  and  this  view, 
of  course,  leads  to  the  recognition  of  secondary 
symptoms,  not  essentially  different  from  those  pre- 
senting themselves  in  consequence  of  chancres,  in 
their  more  usual  situations.    {Ph.  Ricord.) 

The  third  mode  is  the  absorption  of  matter  from 
an  ulcer.  This  mode  is  by  far  the  most  common, 
and  it  proves,  with  many  other  circumstances,  that 
a  sore,  or  ulcer,  is  the  most  favourable  for  absorp- 
tion. Mr.  Hunter  believed  that  absorption  was 
more  apt  to  take  place  from  sores  on  the  prepuce, 
than  those  on  the  glans. 

A  fourth  mode  of  absorption  is  from  a  wound; 
a  case,  which,  according  to  Delpech,  is  almost 
constantl)'  followed  by  an  eruption  on  the  face, 
soon  extending  all  over  the  body,  and  very  quickly 
followed  by  sore-throat,  periostoses,  and  pains  in 
the  bones.  In  shorty  his  idea  is,  that  when  the 
poison  is  absorbed  from  a  wound,  especially  one 
that  has  not  suppurated,  its  operation  is  pecu- 
liarly rapid  and  violent.  {Chir.  Cliniqiie,  t.  i.  p. 
334.) 

The  matter  of  this  poisonous  sore  is  taken  up  by 
the  absorbent  vessels,  and  is  conveyed  by  them 
into  the  circulation.  In  its  passage  through  these 
vessels,  it  often  affects  them  with  the  specific  in- 
flammation. The  consequence  is  the  formation  of 
buboes,  which  are  venereal  inflammations,  or  ab- 
scesses of  the  lymphatic  glands  or  vessels.  The 
sores  resulting  from  their  being  opened,  or  sponta- 
neously bursting,  are  exactly  similar  to  a  chancre 
in  their  nature  and  effects,  the  only  difference 
being  in  regard  to  size.  As  the  lymphatic  vessels 
and  glands  are  irritated  by  the  specific  matter, 
before  it  has  undergone  any  change  in  its  passage, 
the  inflammation  produced,  and  the  matter  secreted, 
partake  of  the  specific  qualitj'. 

Whenever  a  bubo  has  arisen  from  any  other 
cause  than  a  chancre,  if  the  swelling  suppurate, 
and  a  person  be  inoculated  with  the  matter,  the 
experiment  has  no  effect,  whatever  may  be  the 
period  and  the  conditions  in  which  the  pus  has 
been  taken.  (See  Ph.  Ricord,  Mat.  Fat.  p.  140.) 
This  author  believes,  however,  that  it  does  not 
necessarily  follow  that  the  matter  must  always  be 
specific,  when  the  bubo  has  been  preceded  by  a 
chancre  ;  for,  in  order  that  the  pus  be  of  this 
quality,  the  bubo  must  not  be  the  result  of  simple 
inflammation,  sympathetic  or  continuous,  but  of 
absorption. 

In  men,  inflammation  of  the  lymphatics,  in  con- 
sequence of  clmncres  upon  the  glans  or  prepuce, 
generally  appear  like  a  cord,  leading  along  the 
Ijack  of  the  penis  from  the  sores.  Sometimes 
they  inllaiue,  in  consequence  of  the  thickening  and 
excoriation  of  the  prepuce  in  gonorrhoea.  The 
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indurated  Ivmpliatics  often  terminate  insensibly 
near  the  root  of  the  penis,  or  near  the  pubes  ;  while, 
in  other  instances,  they  extend  further  to  a  lympha- 
tic gland  in  the  groin.  Mr.  Hunter  believed  that 
this  affection  of  the  absorbent  vessels  is  truly 
venereiil.  The  formation  of  a  hard  cord,  he  con- 
ceived, arose  from  a  thickening  of  the  coats  of  the 
absorbents,  and  from  an  extravasation  of  coagu- 
lable  lymph  on  their  inner  surface.  A  cord  of  the 
above  kind  often  suppurates,  sometimes  in  more 
places  than  one,  so  as  to  form  one,  two,  or  three 
buboes,  or  small  abscesses,  in  the  body  of  the 
penis. 

Inflammation  much  more  frequently  affects  the 
absorbent  glands  than  the  vessels.  The  structure 
of  the  former  parts  appears  to  consist  of  the  ramifi- 
cations and  reunion  of  the  absorbent  vessels.  From 
this  structure,  observes  Mr.  Hunter,  we  may  reason- 
ably suppose  that  the  fluid  absorbed  is  in  some 
measure  detained  in  the  glands,  and  thus  has  a 
greater  opportunity  of  communicating  the  disease 
to  them  than  to  the  distinct  vessels. 

Swellings  of  the  absorbent  glands  may  originate 
from  other  diseases,  and  should  be  carefully  dis- 
criminated from  those  vifhich  arise  from  the  venereal 
poison.  With  this  view,  Mr.  Hunter  advises  us 
first  to  inquire  into  the  cause,  in  order  to  ascertain 
whether  there  is  any  venereal  complaint  at  some 
greater  distance  from  the  heart,  such  as  chancres 
on  the  penis,  or  any  preceding  disease  in  this  situa- 
tion. He  recommends  us  to  inquire  whether  !»ny 
mercurial  ointment  has  been  at  all  applied  to  the 
leg  and  thigh  on  the  diseased  side  ;  for  mercury, 
applied  to  those  parts  for  the  cure  of  a  chancre,  vvill 
sometimes  cause  glandular  enlargements,  which 
are  occasionally  mistaken  for  venereal  buboes. 
This  irritation  of  the  inguinal  glands  by  the  me- 
chanical action  of  mercurial  ointment,  has  also 
been  particularly  noticed  by  Professor  Assalini 
who  states,  that  he  has  had  frequent  opportunities 
of  convincing  himself  of  the  fact.  (See  Manuale 
di  CIdrurgia,  p.  67.)  Mr.  Hunter  reminds  us  to 
observe  whether  there  has  been  any  preceding 
disease  in  the  constitution,  such  as  a  cold,  fever, 
&c.  The  quick  or  slow  progress  of  the  swelling 
is  likewise  to  be  marked,  and  the  tumor  must  be 
distinguished  from  femoral  hernia,  lumbar  ab- 
scesses, and  aneurism  of  the  crural  artery.  In 
particular  cases,  it  would  appear  that  some  time 
elapses  before  venereal  matter  produces  its  effects 
on  the  absorbent  glands  after  its  absorption.  Mr. 
Hunter  notices  that  sometimes  at  least  six  days 
transpire  first — a  circumstance  which  can  only  be 
known  by  the  chancres  having  healed  six  days 
before  the  bubo  began  to  appear.  However,  as 
the  last  matter  of  a  chancre  is  probably  not  vene- 
real, he  infers  that,  in  cases  of  this  kind,  absorp- 
tion must  have  taken  place  earlier  than  other 
considerations  would  lead  one  to  suppose.  In 
general,  only  the  glands  nearest  to  the  seat  of  ab- 
sorption are  attacked.  Thus,  when  the  matter  is 
taken  up  from  the  penis  in  men,  the  inguinal  glands 
are  affected  ;  and  when  from  the  vulva  in  women, 
those  glands  svi'ell  which  are  situated  between  the 
labium  and  thigh  and  the  round  ligaments. 

It  was  one  of  Mr.  Hunter's  opinions,  that  only 
one  gland  <it  a  time  is  commonly  affected  by  the 
absorption  of  venereal  matter.  If  this  statement 
be  correct,  the  circumstance  may  be  considered  as 
a  kind  of  criterion  between  venereal  and  other 
buboes.    M.  Ricord  is  also  of  opinion,  that  when 
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absorption  takes  place  from  a  chancre,  the  matter 
is  conveyed  only  to  the  superficial  glands,  and,  for 
the  most  part,  only  to  one  at  a  time,  although 
several  glands,  both  superficial  and  deep,  may  be 
at  the  same  time  swollen;  so  that,  according  to  this 
experienced  surgeon,  one  gland  may  present  all 
the  characters  of  virulent  bubo,  while  the  neigh- 
bouring glands,  in  which  the  inflammation  may 
also  advance  to  suppuration,  as  well  as  the  sur- 
rounding cellular  tissue,  may  present  only  cha- 
racters of  simplicity  and  non- virulence.  On  this 
principle  he  accounts  for  the  opposite  and  seem- 
ingly contradictory  results  of  inoculations  with  the 
matter  of  buboes.    {Mai.  Fen.  p.  140.) 

According  to  Mr.  Wallace's  view,  it  is  because 
the  venereal  poison  is  deprived  of  its  power  of  irri- 
tating the  lymphatic  system,  by  passing  through 
a  lymphatic  gland,  that  we  generally  find  one  gland 
only  affected.  "  We  are  not,  however,  to  suppose 
that  a  bubo  cannot  be  syphilitic  if  more  than  one 
gland  be  diseased;  for  should  the  absorbents,  which 
arise  from  the  surface  to  which  the  poison  has  been 
applied,  be  so  distributed  as  to  pass  in  different 
directions,  and,  consequently,  through  the  separate 
glands,  a  plurality  of  these  bodies  may  be  affected." 
(On  Ven.  Dis.  p.  345.) 

The  second  order  of  lymphatic  vessels  and 
glands  are  never  affected;  as,  for  instance,  those 
along  the  iliac  vessels  or  back.  Mr.  Hunter  also 
observed,  that  when  the  disease  was  contracted 
by  a  sore,  or  cut  upon  the  finger,  the  bubo  oc- 
curred a  little  above  the  bend  of  the  arm,  by  the 
side  of  the  biceps  muscle,  and  no  swelling  of  this 
sort  formed  in  the  armpit.  However,  he  had  heard 
of  a  few  cases  in  which  a  swelling  in  the  axilla 
was  also  produced.  Buboes  in  the  armpit  may 
occur,  not  only  from  a  wound  of  the  fingers  or 
hand,  but  from  ulcers  on  the  nipple;  and  they 
may  form  in  the  neck,  or  under  the  jaw,  when 
produced  bv  absorption  from  ulcers  on  the  lips, 
(See  Wallace,  I.  cit.  p.  344.) 

When  buboes  arise  from  a  venereal  disease  on 
the  penis,  they  are  situated  in  the  glands  of  the 
groin  :  if  from  a  gonorrhoea,  either  groin  jnay  be 
attacked;  if  from  a  chancre,  the  bubo  most  fi:er 
quently  takes  place  in  the  nearest  groin. 

The  situation  of  the  absorbent  glands,  however, 
is  not  always  exactly  the  same,  and  the  course  of 
the  lymphatics,  therefore,  is  subject  to  some  variety. 
Hence,  Mr.  Hunter  has  seen  a  venereal  bubo, 
produced  by  a  chancre  on  the  penis,  situated  a 
considerable  way  down  the  thigh  ;  he  has  also  often 
seen  buboes  as  high  as  the  lower  part  of  the  belly, 
before  Poupart's  ligament,  and  sometimes  near  the 
pubes.  At  the  present  day,  swellings  of  the  femoral 
glands  are  rarely  considered  to  be  venereal. 

The  seat  of  absorption  is  more  extensive  in  the 
female  sex,  and  the  course  of  some  of  the  ab- 
sorbents is  also  different.  Hence,  buboes  in  women 
may^  occur  in  three  situations,  two  of  which  are 
totally  different  from  those  in  men. 

When  ciiancres  are  situated  forwards,  near  the 
meatus  urinarius,  nymphoe,  clitoris,  labia,  or  mons 
veneris,  the  absorbed  matter  is  generally  conveyed 
along  one  or  both  of  the  round  ligaments;  and  the 
buboes  are  formed  in  those  ligaments  just  before 
they  enter  the  abdomen.  Mr.  Hunter  suspected 
such  buboes  not  to  be  glandular,  but  only  inflamed 
ab'iorhents. 

When  chancres  are  situated  far  back,  near  or 
on  the  perineum,  the  absorbed  matter  is  carriea 


VENEREAL  DISEASE. 


941 


forward  along  the  angle  between  the  labium  and 
tlie  thigh,  to  tlie  glands  in  the  gioin,  and  often,  in 
this  course,  small  buboes  are  formed  in  the  ab- 
sorbents, similar  to  those  abscesses  which  occur  on 
the  penis  in  men. 

Owing  to  the  difficulty  of  being  sure  that  wo- 
men are  quite  free  from  infection,  it  is  often  more 
difficult  to  decide  in  them,  than  in  men,  whetiier 
:i  bubo  is  venereal  or  not.    In  men  who  have  Imd 
110  local  complaint,  the  bubo  can  only  be  venereal 
when  direct  absorption  from  the  surface  of  the  skin 
iias  taken  place,  a  circumstance  of  rare  occurrence, 
A  bubo  commonly  begins  with  a  sense  of  pain, 
which  leads  the  patient  to  examine  the  part,  where 
I  a  small  hard  tumor  is  felt.     This  increases,  like 
I  every  other  inflammation  that  has  a  tendency  to 
suppuration,  and,  unless  checked,  pus  forms,  and 
ulceration  follows,  the  matter  commonly  making 
;  its  waj'  to  the  skin  very  fast.    Mr.  Hunter  re- 
;  marked,  however,  that  some  cases  were  slow  in 
1  their  progress.     This  circumstance  he  imputed 
I  either  to  the  inflammatory  process  being  kept  back 
by  mercury,  or  other  means,  or  to  its  being  re- 
:  tarded  by  a  scrofulous  tendency.    The  inflam- 
I  mation,  he  says,  is  at  first  confined  to  the  gland, 
which  may  be  moved  about  in  the  cellular  mem- 
i  brane;  but,  when  the  part  has  enlarged,  or  when 
I  the  inflammation  and  suppuration  are  more  ad- 
vanced, the  surrounding  parts  become  more  in- 
1  flamed,  and  the  tumor  is  more  diffused.  Some 
1  buboes  become  complicated    with  erysipelas,  or 
I  oedema,  by  which  they  are  rendered  more  diffused, 
1  and  less  disposed  to  suppurate.  [Mr.  Hunter  does 
I  not  appear  to  have  been  aware  of  the  fact,  now 
I  generally  admitted,  that  buboes  which  follow  or 
1  accompany  indurated  chancres  do  not,  as  a  rule, 
:  suppurate,  but  remain  indurated  throughout  the 
primary  affection.] 

Mr.  Hunter  allows,  that  to  distinguish,  with 
1  certainty,  the   true  venereal  bubo  from  other 
swellings  of  the  glands  in  the  groin,  may  be  very 
difficult.    He  represents  the  true  venereal  bubo, 
in  consequence  of  a  chancre,  as  being  moat  com- 
monly confined  to  one  gland.    It  generally  pre- 
1  serves  its  specific  distance  till  suppuration  has 
1  taken  place,  and  then  becomes  more  diffused.  It 
i  is  rapid  in  its  progress  from  inflammation  to  sup- 
1  puration  and  ulceration.    The  suppuration  is  com- 
I  monly  laige,  considering  the  size  of  the  gland,  and 
I  that  there  is  only  one  abscess.    The  pain  is  very 
I  acute,  and  the  inflamed  part  of  the  skin  is  of  a 
'  florid  red  colour.    As  1  have  stated,  however,  this 
description  does  not  agree  altogether  with  that  of 
M.  Ricord,  who  represents  some  venereal  buboes 
13  being  combined  with  other  abscesses  not  of  a 
specific  nature. 

Mr.  Hunter  describes  such  buboes  as  arise 
without  any  visible  cause,  as  being  of  two  kinds. 
'  )Me  sort  inflame  and  suppurate  briskly.  These  he 
ilways  suspected  to  be  venereal,  although  he  allows 
;  here  was  no  proof  of  it,  and  only  a  presumption 
deduced  from  the  quick  progress  of  the  disease. 

The  second  kuid  are  generally  preceded  and 
attended  with  slight  fever,  or  the  common  syiup- 
Uims  of  a  cold,  and  they  are,  for  the  nu)st  part, 
indolent  and  slow  in  their  progress.  If  quicker 
than  ordinary,  they  become  more  diffused  than 
venereal  buboes,  and  they  are  often  not  confined 
to  one  gland.  When  very  slow,  they  give  but 
little  sensation  ;  but  when  quicker,  the  sensation 
i  more  acute,  though  not  so  acute  as  in  venereal 


cases.  They  usually  do  not  suppurate,  and  often 
become  stationary.  When  they  do  suppurate,  it 
is  in  a  slow  numner,  and,  frequently,  in  more 
glands  than  one,  while  the  inflammation  is  more 
diffused,  and  not  considerable,  in  relation  to  the 
swelling.  The  matter  makes  its  way  to  the  skin 
slowly,  and  the  part  affected  is  of  a  more  purple 
colour.  Sometimes  the  abscesses  are  very  large, 
yet  not  painful. 

In  considering  whether  the  swellings  of  the  in- 
guinal glands  are  or  are  not  venereal,  the  first 
thing  to  he  attended  to  is,  whether  or  not  there 
are  any  venereal  complaints.  If  there  are  none, 
as  Mr.  Hunter  observes,  there  is  a  strong  pre- 
sumptive proof  that  the  swellings  are  not  vene- 
real. When  the  swelling  is  only  in  one  gland, 
very  slow  in  its  progress,  and  gives  but  little  or 
no  pain,  probably  it  is  merely  scrofulous.  How- 
ever, when  the  swelling  is  considerable,  diffused, 
and  attended  with  some  inflammation  and  pain, 
the  constitution  is  most  probablj'  affected  with 
slight  fever;  the  symptoms  of  which  are  lassitude, 
loss  of  appetite,  want  of  sleep,  small  quick  pulse, 
and  an  appearance  of  approaching  hectic.  Such 
swellings  are  long  in  getting  well,  and  do  not 
seem  to  be  affected  by  mercury,  even  when 
promptly  applied. 

Mr.  Hunter  mentions  his  having  seen  the  above 
affection  of  the  groin,  together  with  the  constitu- 
tional indisposition,  take  place  where  there  were 
chancres  ;  and  he  was  puzzled  to  determine 
whether  the  disease  in  the  groin  was  sj'mpathetic, 
from  derangement  of  the  constitution,  or  whether 
it  arose  from  the  absorption  of  matter.  He  had 
long  suspected  that  there  was  a  mixed  case,  and 
was  at  last  certain  that  such  a  case  might  pre- 
vail. He  had  seen  instances,  in  which  the  vene- 
real matter,  like  a  cold  or  fever,  only  irritated  the 
glands  to  disease,  producing  in  them  scrofula,  to 
which  they  were  disposed. 

In  such  cases,  says  Mr.  Hunter,  the  swellings 
commonly  arise  slowly,  give  but  little  pain,  and  if 
mercury  be  given  to  destroy  the  venereal  dispo- 
sition, their  progress  is  accelerated.  Some  sup- 
purate while  under  this  resolving  course  ;  and 
others,  which  probably  had  a  venereal  taint  at 
first,  become  so  indolent  that  mercury  has  no 
effect  upon  them,  and,  in  the  end,  they  either  get 
well  of  themselves,  or  by  non-mercurial  means. 

Another  important  point  in  Mr.  Hunter's  doc- 
trine is,  that  buboes  are  local  complaints. 

When  a  bubo  is  judged  to  be  venereal,  and 
only  in  an  inflamed  state,  an  attempt  is  to  be  made 
to  resolve  the  swelling.  The  propriety  of  the  at- 
tempt, however,  depends  on  the  progress  which  the 
disease  has  made.  If  the  bubo  is  very  large,  and 
suppuration  near  at  hand,  re.solution  is  not  likely 
to  be  effected.  When  suppuration  has  already 
taken  place,  the  probability  of  any  success  attend- 
ing the  endeavour  is  still  less,  which  now  may 
only  retard  the  suppuration,  and  protract  the  cure. 

The  resolution  of  tliese  inflammations  seemed  to 
Mr.  Ilnnter  to  depend  princijyal//^  on  mercury,  and 
almost  ahsolulcly  on  ihe  quaniiti/  -whic/i  ran  he  nuidu 
to  pass  llironyh  iheiii.  When  suppuruiion  has 
hiken  place,  the  cure  also  a/ipeu7r.d  lo  him  to  depend 
on  the  sunie  circumstances.  Hence,  he  recom- 
niended  the  mercury  to  be  applied  to  sudi  sin-- 
faces  as  allow  the  remedy,  when  ab.-orbed,  lo  pass 
through  the  diseased  gland.  In  this  manner,  he 
conceived  that  the  disease  in   the  groin  might 
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be  subdued,  and  tliat  tlie  constitution  would  be  less 
likely  to  be  contiiminated.  At  the  same  time,  he 
admitted  that  the  situation  of  many  buboes  is  such 
as  not  to  have  much  surface  for  absorption  beyond 
them  ;  for  instance,  the  buboes  on  the  body  of  the 
penis,  arising  from  chancres  on  the  glans  or  pre- 
puce. This  principle  was  much  insisted  upon  by 
Delpech.    (See  Chir.  Cliniqne,  t.  i.  p.  301.) 

Since  venereal  buboes  are  a  consequence  of 
cbancres,  or  primary  venereal  sores  ;  and  since 
glandular  swellings  in  the  groin  may  take  place 
from  other  kinds  of  sores,  or  local  irritations,  and 
even  from  various  constitutional  causes,  while 
modern  surgeons  profess  their  incapacity  always  to 
pronounce  the  character  either  of  a  primary  sore, 
or  a  bubo,  by  its  first  appearance  and  progress  ;  it 
is  evident  that  the  same  difficulties  present  them- 
selves here  as  in  cases  of  primary  sores,  respecting 
the  principles  by  which  the  treatment  should  be 
guided.     It  is  likewise  to  be  remembered  that 
huljoes,  when  decidedly  syphilitic,  are  not,  as  Mr. 
Hunter  imagined,  absolutely  incurable  ivilhoui  mer- 
cury.    The  firm  confidence  which  Mr.  Hunter, 
and  Delpech  subsequently,  had  in  the  doctrine 
that  benefit  was  derived  from  the  practice  of 
rubbing  mercury  into  surfaces,  from  which  it 
would  be  conveyed  directly  to  the  diseased  glands, 
so  as  both  to  resolve  the  swelling  and  preserve  the 
constitution,  is  not  now  regarded  as  an  unquestion- 
able opinion.    As  Mr.  Bacot  has  judiciously  re- 
marked, there  is  some  inconsistence  in  Mr.  Hunter's 
own  statements  upon  this  point  ;  for,  in  one  place, 
he  affirms  that  mercury,  applied  to  the  legs  and 
thifha  for  the  cure  of  a  chancre,  will  sometimes 
cau°se,  instead  of  dispersing,  a  bubo.    (P.  404.) 
And  Mr.  Bacot  adds  his  own  belief,  that  mercury 
as  frequently  promotes  the  suppuration  of  buboes 
as  their  dispersion.    {On  Syphilis,  p.  74.)  With 
respect  to  the  practice  of  trying  to  make  the  mer- 
cury pass  through  the  diseased  glands,  Mr.  Hunter 
rather  contradicts  himself  in  another  page,  where 
he  confesses  his  own  doubts  of  its  utility  in  sup- 
purated buboes.    However,  he  admits  that  mer- 
cury alone  is  not  always  capable  of  elfecting  the 
cure  of  such  buboes  as  are  deemed  venereal  ;  and 
when  the  inflammation  rises  very  high,  he  approves 
of  bleeding,  purging,  and  fomentations.  When 
the  inflammation  is  erysipelatous,  he  has  a  high 
opinion  of  bark  ;  and  when  it  is  scrofulous,  he 
praises  hemlock,  and  poultices  made  with  sea- 
water.    He  was  also  aware  of  the  fact  of  emetics 
sometimes  occasioning  the  absorption  of  the  matter 
of  buboes  after  it  is  distinctly  formed. 

If  there  is  generally  great  difficulty  in  pro- 
nouncing at  first  as  to  the  question  whether  a 


primary'  sore    be   syphilitic   or  not,  the  same 
difficulty  must  occur  with  respect   to  glandu- 
lar swellings  excited  by  it  ;   and  on  this  ac- 
count, and  from  the  encouraging  circumstances 
vthat  all  buboes  may  be  cured  without  mercury 
and  that  the  course  of  the  venereal  disease,  unre 
sisted  by  that  mineral,  is  not  so  terrible  and  in- 
curable as  used  to  be  supposed,  some  surgeons, 
instead  of  having  immediate  recourse  to  mercury 
prefer  a  little  delay,  in  order  to  see  whether  the 
swelling  will   subside  or  not  under  the  use  of 
ciimtuon  antiphlogistic  means.    Thus  Dr.  Hennen 
disiipprnves  of  using  mercury  immediately  a  bub 
presents  itself  ;  and  he  states  that  the  same  prin 
ciples  which  guide  him    in  the  primary  ulcers 
would  have  the  same,  if  not  greater,  force  in  th 
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case  of  buboes.  "  In  their  irritable  state  (snyt  he) 
I  consider  mercury  altogether  inadmissible."  [On 
Military  Surgery,  2nd  ed.  p.  SI 8.) 

But,  in  order  to  exhibit  the  contradictory  advice 
delivered  by  different  writers  on  this  point,  I  may 
contrast  the  practice  of  Mr.  Wallace  with  that  of 
Dr.  Hennen.    The  primary  syphilitic  bubo,  in  its 
first  stage,  may,  according  to  Mr.  Wallace,  be  re- 
solved, in  ninety-nine  cases  out  of  a  hundred,  by 
mercury,  assisted  by  rest,  gentle  laxatives,  absti- 
nence, and  cooling  lotions.    Therefore,  says  he,  as 
resolution  should  be  our  object,  we  are,  without 
hesitation,  to  employ  mercurial  treatment  in  all 
such  cases,  provided  there  be  no  contra-indicating 
symptoms.    In  the  second  stage,  or  when  the 
surrounding  cellular  tissue  is  involved,  Mr.  Wal- 
lace is  an  advocate  for  putting  the  patient  rapidly 
under  the  action  of  mercury.    When  the  bubo  is 
more  advanced,  he  admits  that  it  is  more  difficult 
to  bring  about  resolution  ;  yet  it  seems  to  him 
that  it  may  still  often  be  accomplished  by  bringing 
the  constitution,  with  the  greatest  possible  rapidity^ 
under  the  influence  of  mercury,  which  is  joined^ 
in  full  habits,  with  general  blood-letting,  large 
doses  of  tartrate  of  antimony,  saturnine  lotions, 
rest,  and  abstinence.    Even  when  the  bubo  had 
suppurated,  Mr.  Wallace  frequently  demonstrated 
to  his  pupils  the  power  of  mercury  to  eff'ect  reso- 
ution.    The  following  consideration  guided himin 
selecting  cases  in  which  the  attempt  to  resolve 
the  bubo  might  be  judiciously  made  : — "  Should 
the  process  of  suppuration  have  begun  early ; 
should  the  tumor  be  attended  by  considerable 
pain  and  heat,  and  should  it  exist  in  a  plethoric 
or  sanguineous  habit  ;  I  despair  (says  he)  entirely 
of  causing  the  matter  to  be  absorbed,  or  of  resolv- 
ing the  bubo.    But,  on  the  other  hand,  should 
the  process  of  suppuration  have  advanced  more 
slowly,  having  been  long  in  commencing  ;  should 
the  bubo  be  attended  with  comparatively  little 
pain  and  heat,  or  inflammation  ;  should  the  skin 
covering  it  be  somewhat  flaccid  or  wrinkled,  with 
strong  propensity  to  desquamate  ;  and  should 
the  habit  of  the  patient  be  less  full  or  plethoric; 
I  do  not  despair  of  causing  the  resolution  of  the 
bubo,  particularly  if  mercury  has  not  been  pre- 
viously used."  Here,  also,  Mr.  Wallace  enjoins  the 
full  and  rapid  action  of  mercury;  the  quantity  of 
which  is  afterwards  to  be  diminished,  lest  a  very 
troublesome  degree   of  salivation,  or  mercurial 
cachexia  be  produced  ;  but  a  mild  action  of  it  is 
still  to  be  kept  up  for  some  days.    (See  Wallace, 
op.  cit.  p.  356-359.) 

When  a  bubo  has  already  burst,  Mr.  Wallace 
lays  it  down  as  a  general  rule,  that  then  mercury 
should  not  be  employed  until  the  stage  of  granu- 
lation has  commenced  ;  and  "  for  the  same  rea- 
we  refrain  from  its  employment  m  the 

In  fact,  if  It 
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ulcerative  stage  of  a  primary  ulcer.  r  ■,  „ 
be  used  in  this  period,  we  run  some  risk  of  exciimg 
an  increase  of  the  ulcerative  process.  But  grea 
advantage  may  be  obtained  from  the  application  oi 
the  nitrate  of  silver  to  the  whole  ulcerating  surlace, 
for  this  valuable  remedy  has  the  power  of  stoppi"b 
the  ulcerating  process  of  a  bubo,  as  well  as  ot  tn« 
primary  ulcer."    (Op.  cit.  p.  364.)  . 

Although  the  correctness  of  some  o  the  pnnci 
pU-s  by  which  Mr.  Hunter  regulated  h.s  pra.txe 
in  buboes  must  now  be  questi.mable.  'n"^""'^"  " 
he  calculates  too  much  on  the  absolute 
for  mercury,  and  on  the  usefulness  ot  muKiiio 
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pass  through  the  diseased  glands,  I  conceive  that 
some  of  his  directions  are  yet  too  important  to  be 
excluded  from  this  worlc.  He  says,  the  quantity 
of  mercury  necessary  for  the  resolution  of  a  bubo 
must  be  proportioned  to  the  obstinacy  of  tiie 
complaint;  but  that  care  must  betaken  not  to  extend 
the  einplot/ment  of  the  medicine  so  fur  as  to  produce 
certain  ejects  on  the  constitution.  When  the  bubo 
is  in  a  situation  which  admits  of  a  large  quantity 
of  mercury  being  rubbed  in,  so  as  to  pass  through 
the  swelling,  and  when  the  complaint  readily 
vields  to  the  use  of  half  a  drachm  of  mercurial 
lintment  every  night,  the  mouth  not  becoming 
sore,  or,  at  most,  only  tender,  Mr.  Hunter  thinks 
it  sufficient  to  pursue  this  course,  till  the  gland  is 
reduced  to  its  natural  size.  In  this  manner,  he 
suspected  that  the  constitution  would  probably  be 
safe,  provided  the  chancre  which  caused  the  bubo 
healed  at  the  same  time.  When  the  mouth  is  not 
affected  in  six  or  eight  days,  and  the  gland  does 
not  readily  resolve,  then  two  scruples,  or  a  drachm, 
may  be  applied  every  night;  and  if  there  should 
still  be  no  amendment,  even  more  must  be  rubbed 
in.  In  short  (says  he ),  if  the  reduction  is  obsti- 
I  nate,  the  mercury  must  be  pushed  as  far  as  can  be 
I  done  tcithout  a  salivation,  or  (as  I  suppose,  he 
1  meant  to  say)  a  violent  salivation. 

When  there  is  a  bubo  on  each  side,  so  much 
1  mercury  cannot  be  made  to  pass  through  each, 
I  because  the  constitution  will  not  in  general  bear 
I  this  method.  However,  Mr.  Hunter  sanctions  the 
I -plan  of  minding  the  soreness  of  the  mouth  less  in 
t  this  kind  of  case;  though  he  adds,  that  it  is  belter 
I  to  let  the  buboes  proceed  to  suppuration  than  to  load 
I  the  st/stein  with  too  much  mercury. 

When  the  situation  of  buboes  will  not  allow 
.  an  adequate  quantity  of  absorbed  mercury  to 
pass  through  them,  the  frictions  must  be  con- 
tinued in  order  to  affect  the  constitution;  but  ac- 
•  cording  to  Mr.  Hunter,  in  this  case  more  mercury 
will  be  requisite  than  when  the  remedy  can  be 
:  made  to  pass  directly  through  the  diseased  gland — 
.  an  assertion  the  correctness  of  which  may  now  be 
doubted. 

Many  buboes  remain,  without  either  coming 
to  resolution  or  suppuration;  and  notwithstanding 
every  attempt  to  promote  these  changes,  the 
glands  remain  very  hard.  Mr.  Hunter  conceives 
that  those  cases  are  either  scrofulous  at  first,  or 
become  so,  as  soon  as  the  venereal  disposition  has 
been  subdued;  and,  therefore,  he  advises  the  use 
of  hemlock,  sea-water  poultices,  and  sea-bathing. 

When  buboes  are  in  a  very  chronic  stationary 
State,  the  application  of  nitrate  of  silver,  the  tinc- 
ture of  iodine,  or  of  blisters  to  the  skin  over  them, 
is  often  attended  with  beneficial  effects.  When 
such  tumors  are  extremely  hard  and  indolent,  it  is 
more  advantageous  to  let  the  patient  have  the 
benefit  of  the  open  air,  exercise,  and  his  accus- 
tomed mode  of  living,  than  to  confine  him  in  a 
hospital,  {Assulini,  Marntale  di  C'hirurgia,  p.  64. 
Milano,  1812.)  Stimulating  the  skin  with  hydrio- 
'  date  of  potash  ointment,  camphorated  mercurial 
ointment,  or  antiinonial  ointment  is  also  some- 
times a  good  practice;  and  so  is  compression. 

The  suppuration  of  buboes  frequently  cannot 
bo  prevented  by  any  known  means.  They  are 
then  to  be  treated,  in  somn  respects,  like  any  other 
abscess.  JJefire  buboes  were  opened,  Mr.  Hunter 
conceived  it  advantageous  to  let  tlie  skin  bec:)me 
as  thin  as  possible,  because  a  large  opening  womIiI 
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then  be  unnecessarj-,  and  no  measures  requisite  for 
keeping  the  skin  from  closing  before  the  bottom 
of  the  sore  had  healed.  These  reasons  do  not 
generally  seem  to  surgeons  of  the  present  day  so 
valid  as  the  arguments  in  favour  of  a  more  early 
opening. 

There  has  been  much  dispute  whether  a  bubo 
should  be  opened,  or  allowed  to  burst  of  itself, 
and  whether  the  opening  should  be  made  with  a 
cutting  instrument  or  caustic.  On  this  subject 
Mr.  Hunter  remarks  that  there  is  no  peculiarity 
in  a  venereal  abscess  to  make  one  practice  more 
eligible  than  another.  [It  should  he  remembered 
that  opening  a  bubo  by  means  of  caustic  is  not 
followed  by  the  inoculation  of  the  divided  surfaces, 
as  is  the  case  when  the  knife  is  used.]  The  surgeon, 
he  says,  should  be  guided  in  some  degree  by  the 
patient.  Some  patients  are  afraid  of  caustics,  others 
of  cutting  instruments.  But  when  the  surgeon  has 
the  choice,  Mr.  Hunter  expresses  a  preference  to 
opening  the  bubo  with  a  lancet,  by  which  method 
no  skin  is  lost.  But  when  a  bubo  is  very  large — ■ 
and  there  will  be  a  great  deal  of  loose  skin  after 
the  discharge  of  the  matter — he  thinks  that  caustic 
may  be  better,  as  it  will  destroy  some  of  the  re- 
dundant skin,  and  occasion  less  inflammation  than 
is  caused  by  an  incision. 

After  the  bubo  has  been  opened,  surgeons  usu- 
ally poultice  it,  as  long  as  the  discharge  and  in- 
flammation are  considerable,  and  then  they  employ 
dressings,  which  must  be  of  a  quality  adapted  to 
circumstances  ;  in  the  meanwhile,  mercurj'  is  con- 
tinued, both  to  make  the  bubo  heal,  and  prevent 
the  bad  effects  which  might  otherwise  arise  from 
the  specific  matter  being  absorbed. 

The  mercurial  course  is  often  to  be  pursued  till 
the  sore  is  no  longer  venereal.  But,  in  general, 
since  this  point  is  difficult  to  ascertain,  Mr.  Hunter 
advises  the  continuance  of  mercury  till  the  part 
has  healed,  and  even  somewhat  longer,  if  the  bubo 
has  healed  very  quickly  ;  for  the  constitution  is 
apt  to  become  contaminated.  However,  he  did 
not  approve  of  this  long  use  of  mercury  in  all 
cases  ;  because  buboes  often  assume,  besides  the 
venereal,  other  dispositions,  which  mercury  cannot 
cure,  and  will  even  exasperate. 

Sometimes  the  sores,  when  they  are  losing  or  are 
entirely  deprived  of  the  venereal  disposition,  be- 
come changed  into  ulcers  of  another  kind,  and, 
most  probabl}',  of  various  kinds.  How  far  it  is  a 
disease  arising  from  a  venereal  taint,  and  the 
effects  of  a  mercurial  course  jointly,  says  Mr. 
Hunter,  is  not  certain.  He  suspected,  however, 
that  the  nature  of  the  part,  or  constitution,  had  a. 
principal  share  in  the  case  ;  and,  I  believe,  few 
surgeons  of  the  present  time  entertain  any  doubt 
of  the  abuse  of  mercury  having  been  a  very 
frequent  cause,  independently  of  any  other  circum- 
stance. (See  Mathias,  On  the  Mercurial  Disease 
8th  ed.)  .  ' 

Mr.  Hunter  observes,  that  such  diseases  make 
the  cure  of  the  venereal  affection  much  more  un- 
certain, because,  when  the  sore  becomes  stationarj-, 
or  the  mercury  begins  to  disagree,  we  are  ready 
to  suspect  that  the  virus  is  gone  ;  but  this  (he 
supposes)  is  not  always  the  case.  He  had  seen 
some  buboes  exceedingly  painful  and  tender  to 
almost  everything  that  touched  them,  and  the  more 
mild  the  dressings  were,  the  more  painful  the  parts 
became. 

In  some  instinces,  the  skin  alone  becomes  dis- 
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eased.  The  ulcuratlon  spreads  to  the  suiToiiiidin;; 
integuments,  while  anew  skin  forms  in  the  centre, 
and  keeps  pace  with  the  ulceration,  ao  that  an  ir- 
regular sore,  which  Mr.  Ihuiter  compares  with  a 
worm-eaten  groovej  is  formed  all  round.  It  ap- 
pears only  to  have  the  power  of  contaminating  tiie 
parts,  which  have  not  yet  been  affected  ;  and 
those  which  have,  readily  heal.  According  to  the 
same  author,  when  buboes  become  stationary,  and 
are  little  inclined  to  spread,  attended  with  a  sinus 
or  two,  hemlock,  joined  with  bark,  is  the  medicine 
most  frequently  serviceable.  It  is  to  be  used  both 
externally  and  internally.  Mr.  Hunter  also  speaks 
favourably  of  sarsapariUa,  sea-bathing,  and  sea- 
Avater  poultices.  In  such  cases,  the  efficacy  of 
hydriodate  of  potash,  the  ioduret  of  mercury,  and 
sarsaparilla  in  limewater,  is  recognised  by  nume- 
rous surgeons  of  the  present  time. 

Lues  Venerea,  or  Constitutional  Syphilis. — Sur- 
geons implj'  that  a  lues  venerea  has  taken  place 
when  the  venereal  virus  has  been  absorbed  into 
the  circulation.  Mr.  Hunter  does  not  think  the 
epithet  constitutional  strictly  proper  in  its  applica- 
tion to  this  form  of  the  venereal  disease.  By  con- 
stitutional disease,  he  observes,  he  should  under- 
stand that  in  which  every  part  of  the  body  is 
acting  in  one  way,  as  in  fevers  of  all  kinds  ;  but 
the  venereal  poison  seems  to  be  only  diffused 
through  the  circulating  fluids,  and,  as  it  were,  to 
force  certain  parts  of  the  body  to  assume  the 
venereal  action,  which  action  is  perfectly  local. 
To  use  Mr.  Hunter's  phrase,  it  takes  place  in 
different  parts  in  a  regular  succession  of  suscepti- 
bilities. Only  a  few  parts  are  acting  at  the  same 
time  ;  and  a  person  may  be  constitutionally  affected 
in  this  way,  and  yet  almost  every  function  be 
perfect. 

Tlie  venereal  poison  is  generally  conveyed  into 
the  system  fi'om  a  chancre.  It  may  also,  according 
to  Mr.  Hunter's  doctrine,  be  absorbed  from  a  go- 
norrhoea, though,  if  confidence  can  be  placed  in  M. 
Ricord's  investigations,  only  where  the  discharge 
from  the  urethra,  or  vagina,  &c.,  is  either  wholly 
or  in  part  derived  from  chancres  existing  in,  or 
upon,  such  parts.  Whether  there  is  a  possibility  of 
its  getting  into  the  circulation  from  the  surface  of 
the  body,  without  any  previous  ulceration,  is  an- 
other point  already  considered.  According  to 
Hunter's  doctrine,  it  may  also  be  absorbed  from 
common  ulcers,  tvitkout  necessarily  rendering  them 
venereal ;  and  it  may  be  taken  up  from  wounds, 
in  which  cases  it  generally  first  causes  ulceration. 

Ulcers  from  Constitutional  Syphilis.— In  conse- 
quence of  the  blood  being  contaminated  with  real 
venereal  pus,  it  might  be  expected  that  the  local 
effects,  thus  produced,  would  be  similar  in  their 
nature  to  those  producing  thera. 

Before  the  time  of  Mr.  Hunter,  the  matter  se- 
creted by  sores  which  arise  from  a  constitutional 
infection  was  always  considered  to  be  of  a  poison- 
ous quality,  like  tlie  matter  of  a  chancre.  At 
first,  one  would  expect  that  this  must  actually  be 
the  case,  because  venereal  matter  is  the  cause  ; 
and  mercury  cures  chancres,  and  also  the  ulcers 
proceeding  from  a  lues  venerea.  Mr.  Hunter  re- 
marks that  when  pus  is  absorbed  from  a  chancre, 
it  generally  produces  a  bubo ;  but  that  a  bubo  is 
never  occasioned  by  the  absorption  of  matter  from 
a  venereal  sore,  arising  from  the  virus  diffused  in 
the  circuhiti(m.  For  instance,  when  there  is  a 
cunstilutional  venereal  ulcer  in  the  throat,  no 
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buboes  occur  in  the  glands  of  the  neck  ;  when 
liiure  are  syphilitic  sores  on  the  arms,  or  even 
suppurating  nodes  of  the  ulna,  no  swellings  form 
in  the  glands  of  the  armpit,  although  these  com. 
plaints  occur  when  fresii  venereal  matter  is  applied 
to  the  arm,  hand,  or  fingers.  No  swelling  is  pro- 
duced in  the  groin  in  consequence  of  nodes,  or 
blotches  on  the  legs  and  thighs.  The  correctness 
of  the  Ilunterian  doctrine  of  the  impossibility  of 
communicating  the  venereal  disease  by  inocula- 
tions with  the  matter  taken  fi'om  any  of  its  se- 
condary or  constitutional  forms  has  been  put  to 
the  test  of  experiment  by  M.  Ricord,  and  the  re- 
sults, he  says,  conform  to  the  truths  established  by 
Hunter.    {Mai.  Ven.  p.  161.) 

M.  Ricord  also  subscribes  to  the  doctrine 
adopted  by  Hunter,  Jourdan,  &c.,  that  the  dis- 
ease cannot  be  communicated  by  inoculating  with 
the  blood  of  a  syphilitic  patient.  "  When  once 
the  matter  is  blended  with  the  blood  (says  he)  it 
is  no  longer  inoculable."  (P.  1 64.)  And  amongst 
other  inferences,  M.  Ricord  lays  down  the  follow- 
ing one  :  that  whenever  a  symptom,  whatever  may 
be  its  seat  or  apparent  form,  is  still  inoculable,  it 
must  of  necessity  be  the  product  of  direct  contagion, 
and  not  the  result  of  general  infection  from  absorption 
established  at  another  point.  (P.  !66.)  [Itisnow 
well  established,  by  the  experiments  of  Wallace  and 
others,  that  inoculation  with  the  matter  of  secondary 
ulcers  will  be  followed,  in  many  cases,  by  distinct 
local  manifestation  of  disease  of  a  venereal  cha- 
racter.] 

Some  very  important  experiments  are  related  in 
Mr.  Hunter's  Treatise  on  the  Venereal  Disease,  in 
order  to  prove  that  the  matter  from  a  gonorrhoea, 
or  chancre,  is  capable  of  affecting  a  man  locally 
who  is  already  labouring  under  a  lues  venerea; 
and  that  the  matter  from  secondary  syphilitic 
sores  has  not  the  same  power. 

Parts  most  susceptible  of  Lues  Venerea,  ^c. — 
Some  parts  of  the  body  seem  to  be  much  less  sus- 
ceptible of  lues  venerea  than  others  ;  indeed,  Mr. 
Hunter  observes  that,  so  far  as  our  knowledge 
extends,  certain  parts  cannot  be  affected  at  all. 
The  brain,  heart,  stomach,  liver,  kidneys,  and  se- 
veral other  viscera,  have  never  been  known  to  be 
attacked  by  syphilis.  [Since  Mr.  Cooper's  time 
pathologists  have  recognised  that  deposits  of  plastic 
lymph  may  take  place  in  the  viscera  here  men- 
tioned as  the  result  of  syphilitic  cachexia.  See 
Guv's  Hospital  Reports,  3rd  ser.  vol.  ix.  p.  1.] 

T/ic  first  order  of  parts,  or  those  which  become, 
affected  in  the  early  stage  of  lues  venerea  {second- 
ary syphilis)  are  the  skin,  tonsils,  throat,  inside  of 
the  mouth,  the  iris,  and  sometimes  the  tongue. 

T/io  second  order  of  parts  (tertiary  syphilis),  or 
those  affected  at  a  later  period,  are  the  periosteum 
and  bones,  the  fibrous  textures  about  the  joints,  the 
testicle,  the  larynx,  and  the  nose. 

Mr.  Hunter  conceived  that  one  great  reason  for 
the  superficial  parts  of  the  body  suffering  from  the 
effects  of  lues  venerea  sooner  than  the  deep-se;ited 
ones,  was  that  they  were  more  exposed  to  external 
cold.  He  remarked  that  even  the  second  order  of 
tM-t's  (those  affected  in  tertiary  syphilis)  do  not  all 
Bfcome  diseased  at  the  same  time,  nor  everywhere 
at  once.  But,  on  the  contrary,  such  as  are  nearest 
the  external  surface  of  the  body  are  first  diseasi-d, 
as,  for  instance,  the  periosteum,  b.mes  of  the  heaa, 
the  tibia,  ulna,  bones  of  the  nose,  &c.  ^ 
does  the  disease  affect  these  bones  equally  on  all 
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sides;  l)ut  first  on  that  side  which  is  next  to  the 
exttrnal  siirl'ace.  It  was  Mr.  Huiitei's  belief,  how- 
ever, that  the  susceptibility  of  particular  bones  did 
not  altogether  depend  upon  their  nearness  to  the 
skin,  but  upon  this  circumstance  and  their  hardness 
tojrether. 

The  foregoing  account  by  no  means  agrees  with 
the  results  of  modern  in(iuiries  into  the  nature  of 
the  venereal  disease;  for  unless  mercury  be  given, 
it  appears  that  the  bones  are  very  seldom  affected 
by  it.    Thus,  in  the  cases  which  were  treated  by 
}>lv.  Rose  without  mercury,  he  observes  that  "  the 
constitutional  symptoms  were  evidoitly  not  such 
as  could  be  regarded  as  venereal,  if  we  give  credit 
to  the  commonly  received  ideas  on  the  subject. 
Caries  of  the  bones,  and  some  of  the  least  equivo- 
cal symptoms,  did  not  occur.    In  no  instance  was 
there  that  uniform  progress  with  unrelenting  fury, 
from  one  order  of  symptoms  and  parts  affected  to 
another,  which  is  considered  as  an  essential  cha- 
racteristic of  true  syphilis."    (  Med.  Chir.  Trans. 
vol.  viii.  p.  4-2'i.)   We  learn  also  from  Mr.  Guthrie 
that  the  bones  were  not  affected  in  any  of  the  cases 
cured  entirely  without  mercury  in  the  York  Hos- 
pital, though  there  were  several  other  cases  ad- 
mitted "  in  which  a  few  mercurial  pills  had  been 
tiiken,  and  the  mouth  not  affected,  and  in  which 
the  primary  symptoms  were  followed  bv  eruptions, 
both  papular  and  scaly,  by  ulcers  in  the  throat,  by 
nodes,  and,  in  one  case,  by  inflammation  of  the 
periosteum  covering  the  bones  of  the  nose,  and 
ulceration  of  the  septum  nasi.    Mercury  neverthe- 
less was  resorted  to  for  its  cure."    (Vol.  cit.  p. 
SbO.)    The  late  Sir  Patrick  M-Gregor,  howeverj 
informed  me  of  one  or  two  cases  in  which  a  node 
took  place,  though  no  mercury  had  been  used. 

[The  editor  has  seen  several  cases  of  caries  of  bone, 
combined  «ith  other  tertiary  symptoms,  where  no 
mercury  had  been  previously  taken.     In  one 
instance  a  child  was  born  with  nodes,  the  mother 
havmg  never  taken  mercury,  although  she  laboured 
under  caries  of  the  palate,  and  a  small  communi- 
cation existed  between  the  mouth  and  nostrils,  ad- 
mittmg  a  director  to  pass  between  the  two  cavities. 
Another  similar  case  occurred  of  caries  and  fistu- 
lous communication  between  the  mouth  and  nostrils 
in  a  lady  whose  husband  was  diseased.    The  lady 
had  never  taken  mercury;  after  two  or  three  abor- 
tions she  again  became  pregnant,  and,  under  a 
course  of  mercury,  gave  birth  to  a  healthy  child. 
In  the  foil  >wing  well-marked  instance,  the  editor 
was  consulted  by  Dr.  Weber.    A  gentleman  had 
suffered  for  years  from  nodes  and  severe  pains  in 
the  tibia:  and  bones  of  the  fore  arm,  without 
syphilis  being  suspected  as  the  cause  of  the  symp 
toms.    When  the  nature  of  the  complaint  was  ex- 
plained to  him,  he  recollected  not  only  having  had 
i  a  small  sore  on  the  genitals,  which  healed  without 
I  treatment,  but  also  a  rash  which  did  not  inconve- 
I  nience  him  much,  and  disappeared  in  a  month  or 
six  weeks,  and  for  which  he  took  no  medicine,  not 
t  thinkingitof  any  consequence.  A  detailed  account 
'  of  this  case,  written  by  the  patient  himself,  is  in 
the  possession  of  the  editor.] 

[n  the  cases  treated  without  mercury,  under 
the  superintendence  ot  Dr.  Hennen,  this  gentle- 
man did  not  see  " a  single  one  w  luhich  the 
hones  of  the  nose  were  afecled;  some  cases  of  pe- 
riostitis, and  of  pains  and  swellings  of  the  hones  of 
the  cranium  and  extremities,  were  met  with;  but 
except  in  two,  he  never  remarked  any  nodes  which 
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could    be  regarded  as  unequivocally  syphilitic." 


Oiie  of  these  yielded  to  blisters  and  sarsapariila; 
the  other,  after  resisting  guaiacum  and  sudorifics, 
was  dispersed  by  mercury.   {On  Miliiary  Surgery, 
2nd  ed.  p.  581.)    Dr.  Hennen's  statement  on  this 
subject  would  have  been  more  satisfactory  had  it 
comprised  his  opinion  of  the  characters  of  an 
unequivocally  syphilitic  node.    On  the  whole,  it 
appears  tolerably  certain  that  mercury,  especially 
when  employed   unmercifully,  and   even  when 
employed  in  moderation,  if  the  patient  exposes 
himself  to  damp  and  cold,  tends  to  promote  the 
frer|uency  of  nndes,  as  a  sequel  of  the  venereal 
disease;  though,  as  the  long  and  abundant  use  of  the 
same  mineral  does  not  cause  the  same  consequence 
after  other  complaints,  and  venereal  ulcers,  treated 
altogether  without  mercury,  rarely  lead  to  nodes, 
it  would  seem  as  if  these  swellings  were  not 
unfrequently  the  product  of  the  combined  action 
of  syphilis  and  mercury  together.     The  infre- 
quency  of  nodes   in  the  strictly  non-mercurial 
practice  is  one  of  the  most  important  facts  yet 
established  in  its  favour,  and  it  is  curious  to 
find,  from  some  quotations  made  by  Dr.  Hennen, 
that  it  was  well  known  in  former  days.  Fal- 
lopius,  in   his   96th  chap,  De  Ossium  Currup- 
Hone,  speaking  of  the  loss  of  the  bones  of  the 
nose  and  palate,  says,  "  et  sciatis  quod  non  in 
omni  inveterate  gallico  hoc  tit,  sed  ta7itum  in  illis, 
in  quibus  inuncUo  facta  est  cum  hydrargyro."  And 
Fernelius,  in  speaking  of  the  injurious  effects  of 
mercury,  observes,  "recidiva  raro  similis  est  ra- 
dici  neque  iisdem  symptomatibas  exercet,  sed  fere 
distillatione,  arthritide,  tophis,  vel  ossium  carie." 
{Aphrodisiacits,  vol.  iii.  p.  146.)    And  Palmarius, 
ill  considering  the  affection  of  the  bones,  as  Dr. 
Hennen  has  noticed,  uses,  the  following  remarkable 
words:   "Sed  hoc  iis  duntaxat  contingit,  qui 
olim  a  lue  venerea  hydrargyrosi  vindica,ti  putaren- 
tur,  non  qui  decocto  guaiacino  et  alexipharmaco 
curati  fuissent."    {De  Morb.  Contagiosis,  cap.  vii. 
lib.  ii.  p.  124.     Parisiis,  1578.)     Dr.  Hennen 
expresses  his  own  conviction,  in  which  I  entirely 
agree,  that  the  carious  affections  of  the  bones, 
which  are  so  common  in  persons  treated  by  long 
mercurial  courses,  proceed  not  from  the  disease, 
but  from  the  remedy  rapidly  and  irregularly  thrown 
in  while  periostitis  exists;  and  he  has  not  seen  a 
single  case  of  carious  bone  in  the  militarj'  hospitals 
since  the  non-mercurial  treatment  was  adopted, 
e.rcept  where  inemtry  had  formerly  been  used.  {On 
Miliiary  Surgery,  2nd  ed.  pp.  505,  506.) 

Nor  will  the  results  of  modern  experience  and 
inquiries,  made  on  a  very  extensive  and  impartial 
scale,  allow  us  to  consider  the  venereal  disease  as 
regularly  and  unavoidably  leading  to  any  se- 
condary symptoms,  even  though  no  medicine  at 
all  be  employed  for  their  prevention.  This  is  fully 
exemplified  in  the  official  reports  of  the  army 
hospitals.  The  particulars  of  5,000  cases,  spoken 
of  by  S  r  James  M'Grigor  and  Sir  W.  Franklin, 
lead  to  the  opinion,  "  that  the  frequency  or  rarity 
of  secondary  symptoms  would  seem  to  depend  on 
circumstances  not  yet  sufficiently  understood  or 
explained,  although  the  following  fact  would  tend 
to  the  belief,  either  that  the  constitutions  of  the 
men  or  the  mode  of  conducting  the  treatment 
without  mercury,  are  the  causes  that  possess  the 
greatest  influence  in  their  production.  In  on,, 
regiment,  four  secondary  cases  out  of  twenty-four 
treated  without  mercury,  supervened."  In  another 
a  P 
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regiment,  sixt^'-eight  cases  were  treated  without 
iiVercury,  all  bearing  marks  of  the  true  venereal  dis- 
ease (twenty-eight  of  ihem  having  been  especially 
selected  for  their  decided  characters  of  chancre), 
yet  no  secondary  symptoms  of  any  kind  had  taken 
place  fifteen  months  after  the  treatment  had  ceased. 
The  same  document,  f.unded  on  the  above  large 
number  of  cases,  confirms  another  fact,  that  no 
peculiar  secondary  symptoms  follow  peculiar  pri- 
mary symptoms— a  conclusion  which  is  directly 
adverse  to  Mr.  Carmichael's  opinions. 

According  to  Mr.  Hunter,  the  time  necessary 
for  the  appearance  or  production  of  the  local  ef- 
fects, in  parts  roost  susceptible  of  the  disease,  after 
the  virus" has  passed  into  the  constitution,  is  gene- 
rally about  six  weeks;  but,  in  many  cases,  the 
period  is  much  longer;  while,  in  other  instances 
it  is  shorter.  Sometimes  the  local  effects  make 
their  appearance  as  early  as  a  fortnight  after  the 
possibility  of  absorption. 

The  elfects  on  other  parts  of  the  body  which 
are  less  susceptible  of  the  venereal  irritation,  or 
slower  in  their  action,  says  Mr.  Hunter,  are  much 
later  in  making  their  appearance.  And  when  the 
first  and  second  order  of  parts  are  both  conta- 
minated (that  is  to  say,  in  secondary  and  tertiary 
syphilis),  the  effects,  generally,  do  not  begin  to 
appear  in  the  latter  till  after  a  considerable  time, 
and  sometimes  not  till  those  affecting  the  loriner 
parts  have  been  cured. 

Mr.  Hunter,  however,  refers  to  instances  in 
which  the  periosteum,  or  bone,  was  affected  before 
any  of  the  first  order  of  parts;  but  he  was  uncer- 
tain whether  the  skin  or  throat  would  afterwards 
have  become  diseased,  as  rthe  disorder  was  not 
allowed  to  go  on.  , 

According  to  Delpech,  the  principal  moroid 
effects  produced  on  the  bones  by  syphilis,  are 
periostoses,  exostoses,  and  necrosis.  As  for  caries, 
which  has  been  commonly  set  down  as  a  conse- 
quence of  the  disease,  he  says  that  authors  have 
-renerally  mistaken  neurosis  for  it;  and  that  the 
pretended  examples  of  caries  of  the  bones  of  the 
nose  and  palate  are,  in  fact,  more  or  less  extensive 
denudations  and  mortifications  of  the  maxiHary  and 
turbinated  bimes^  the  septum  nasi,  &c.   (See  Chr. 

Glin.  t.  i.  p.  355.)  . 

Venereal  Eruptions.— T:\\e  whole -tenor  of  various 
facts,  specified  in  the  foregoing  columns,  tends  to 
prove  that  what  is  usually  called  the  venereal  dis- 
ease is,  if  not  several  diseases,  at  all  events  one  that 
is  infinitely  modified  by  constitution,  climate,  regi- 
men, and  mode  of  treatment.  And  lience,  perhaps 
and  partly  also  from  certain  circumstances  on  which 
the  investigations  of  M.  Ricord  have  now  thrown 
liRht,  the  chief  source  of  all  the  perplexity  and 
nncertaintv,  which  have  frequently  raised  doubts 
whether  any  disease  corresponding  to  the  former 
notions  of  syphilis  really  exists.  Were  any  proof 
of  the  truth  of  this  refiection  needed,  in  addition  to 
the  manv  other  proofs  of  it  already  premised,  the 
Bubject  of  venei-eal  eruptions  would  at  once  fur- 
nish  it ;  for  here  no  kind  of  regularity  can  he 
traced,  either  in  the  appearances  on  the  skin 
abstractedly  considered,  or  in  the  connection  be- 
tween certain  kinds  of  primary  ulcers  and  parti- 
cular forms  of  cutaneous  disease.  Nay,  as  1  have 
noticed  in  the  preceding  pages,  sometimes,  in  con- 
sequence of  a  primary  venereal  sore,  different 
kinds  of  eruptions  form  together,  or  successively 
on  sne  individual;  and,  so  far  as  one  can  judge 


by  the  eye,  exactly  the.  same  kind  of  chancre  may 
produce  very  different  erupliims  in  different  per- 
sons, even  "thougli  treated  on  precisely  the  same 
plan.  These  circumstances  are  truly  confusing. 
In  Mr.  Rose's  paper,  however,  there  is  a  partial 
confirmation  of  one  part  of  Mr.  Carmichael's 
theory,  viK.  the  frequency  of  papular  eruptions 
after  simple  primary  ulcers,  or  superficial  sores, 
which  readily  heal.  According  to  the  latter  gen- 
tleman, this  form  of  eruption  may  also  follow  go- 
norrhoea, and  is  generiilly  .preceded  by  fever,  and 
ends  in  desquamation. 

There  is  as  little  certainty  about  the  essential 
characters  of  syphilitic  eruptions  as  about  the 
test  of  every  other   symptom  of   the  venereal 
disease.    While  Mr.  Hunter  describes  the  erup- 
tion as  generally  occurring  over  the  whole  body, 
Dr.  Bateman  states  that  syphilitic  affections  of 
the  skin  commonly  make  their  first  appearance 
on  the  face,  where  they  are  usually  copious,  and 
on  the  hands  and  wrists.    (  Synopsis  of  Cuiuneons 
Diseases,  p.  332,  3rd  ed.)    The  colour,  he  says,  ij 
in  general  less  vivid  than  that  of  ordinary  eruptions, 
being  of  a  brownish  red  of  different  shades;  hut 
that  this  'is  not  universal;  for  seme  of  the  syphilitic 
ecthymata  have  a  bright  red  base  in  the  beginning. 
Exposure  to  cold  accelerates  their  progress,  and 
increases  their  extent ;  while,  on  the  other  hand, 
warmth  retards  and  ameliorates  them,    (P.  333.) 
According  to  Hunter,  the  discolorations  make  the 
skin  appear  mottled,  and  nmwy  of  the  erupliong 
disappear,  whilai  others  continue  and  increase  with 
the  disease.  .  . 

In  other  case8,'the  eruption  comes  on  in  distinct 
blotches,  which  are  often  not  observed  till  the 
scurf  has  begun  to  form.  At  other  times,  the 
eruption  assumes  the  appearance  of  small  distinct 
inflammations,  containing  matter,  and  refeu<blmg 
pimple?,  not  being,  however,  so  pyiamidal,  nor  so 
red  at  the  base.  Mr.  Hunter  ^Iso  observes  that 
venereal  blotches,  on  their  fii«t  coming  out,  are 
often  attended  with  inflammation,  which  gives 
them  a  degree  of  transparency,  which  is  genera  y 
greater  in  the  summer  than  the  winter,  especially 
if  the  patient  be  kept  warm.  In  a  little  time,  this 
inflammation  disappears,  and  the  cuticle  peels  ott 
in  the  form  of  scurf.  The  latter  occurrence  often 
misleads  the  patient  and  the  surgeon,  who  look 
upon  tills  dying  away  of  the  inflammation  as  a  de- 
cay of  the  disease,  till  a  succession  of  scurfs  uuae- 
ceives  them. 

The  parts  affected  assume  a  copper-colour,  a  , 
begin  to  form  dry,  inelastic  cuticle,  called  a  scutfj 
or  scale.    This  is  thrown  off,  and  new  ones  are 
formed,  which  spread  to  the  breadth  ot  a  sixpence 
or  shilling;  but  seldom  more  extensively,  at  least 
for  a  considerable  time.    In  the  meanwhile,  every  • 
succeeding  scale  becomes  tliicker  and  thicker,  m 
at  last  it  becomes  a  common  scab,    ihen  lae 
disposition  to  the  formation  of  matter  takes  p  ace 
in  the  cutis  underneath,  and  a   true  u  cer  's 
prodiu:ed,    whick  commonly    spreads    al  houg 
slnwlv.    When  the  affected  part  of  '■^^'f'"  ' 
oppos'ed  by  another  portion  of  sk.n,  whicu  keep 
it  in  some  degree  more  moist,  as  between  the  nates, 
about  the  arms,  between  the  ^-^f"'"-."  f ' Vthe  , 
tliigh,  in  the  angle  between  the  two  t  "'s''^;  o  '" 
red^art  of  the  lip,  or  in  the  armpits,  tl.e  erupt  on  . 
instead  of  being  attended  with  ""^^^  »  f/^^J 
are  accompanied  with  an  ''f  » 

which  is  swollen  with  extravasated  lymph  into  a 
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white,  soft,  moist,  (Int  surface,  which  discharges  a 
white  matter  {coitti i/lumata,  mucous  tubercle). 

A  venereal  eruption  often  attacks  the  part  of 
the  fingers  on  which  the  nail  is  formed  {syphUitic 
oi/>/chiu ).  Here  the  disease  renders  the  surface  red, 
which  is  seen  shining  througli  tiie  nail  ;  and,  if 
allowed  to  continue,  a  separation  of  the  nail  takes 
place.  When  surfaces  covered  with  hair  are  at- 
tacked, the  hair  falls  off  (alopcecki),  and  cainiot  be 
reproduced,  so  long  as  the  disease  lasts. 

Dr.  Bateman  remarked  how  frequently  cuta- 
neous eruptions,  the  result  of  the  venereal  poison, 
are  the  source  of  embarrassment  to  the  prac- 
titioner. They  appeared  to  him  to  assume  such  a 
variety  of  forms  that  they  bade  defiance  to  any 
arrangement  founded  upon  their  external  charac- 
ter; and,  in  fact,  he  sets  them  down  as  possessing 
no  common  or  exclusive  marks,  by  which  their 
Jiature  and  origin  are  indicated.  It  seemed  to  him, 
.that,  perhaps,  there  is  no  order  of  cutaneous  ap- 
pearances, and  scarcely  any  genus  or  species  of 
the  chronic  eruptions,  which  these  secondary  sym- 
ptoms of  syphilis  do  not  occasionally  resemble. 
He  admits,  however,  that  in  many  cases  there  is  a 
difference,  which  a  practised  eye  will  recognise, 
between  the  ordinary  diseases  of  the  skin  and  the 
syphilitic  eruptions,  to  which  the  same  generic  ap- 
pellation might  be  given.  This,  says  he,  is  often 
observable  z«  the  shade  of  colour,  in  the  situation 
occupied  by  the  eruption,  in  the  mode  of  its  distri- 
lution,  and  in  the  general  complexion  of  the  patient. 
Hence,  to  a  person  conversant  with  those  ordinary 
diseases,  a  degree  of  anomaly  in  these  respects  will 
immediately  excite  a  suspicion,  which  will  lead  him 
to  investigate  the  history  of  the  progress  of  such  an 
eruption  and  of  its  concomitant  symptoms.  (See  >S^- 
nopsis  of  Cutaneous  Diseases,  pp.  331,  332,  3rd  ed.) 

Dr.  Hennen  does  not  pretend  to  be  able  to  dis- 
criminate true  syphilitic  eruptions  from  others  ; 
and  hence,  he  generally  approves  of  deferring  the 
use  of  mercury  at  first,  in  order  to  see  whether 
these  cutaneous  affections  will  yield  to  other 
means;  which,  by  the  bye,  would,  after  all,  be  no 
test  of  their  not  being  syphilitic  :  "  but  (says  he) 
I  should  not  very  long  postpone  the  employment 
of  the  mildest  mercurial  alteratives,  aided  by  warm 
bathing  and  sudorifics."  (On  Military  Surgery, 
2nd  ed.  p.  518.)  v  J'       ^  J'. 

By  attending  to  the  history  of  the  case,  and  the 

concomitant  symptoms,  I  should  say    that  the 

practitioner  will  have  less  difficulty  in  arriving  at 
1  a  correct  judgment  than  is  sometimes  represented, 
i  ■'l.  Il^n'er's  time,  and  until  the  period  of  Dr. 

Willan,  we  find  venereal  eruptions  all  jumbled 
I  together,  under  the  general  term  of  copper- 
c  coloured  blotches.    In  Hunter's  work,  "  we  find 

(says  Mr.  Carmichael)  no  mention  of  papula;, 

pustules,  tubercules,  rupia,  psoriasis,  or  lepra;  all 
t  these  forms  of  eruptinn,  indicative  of  different  forms 

of  disease,  and  often  requiring  different  modes  of 

treatment,  are  all  classed  under  one  general  and 

undi.stinguishing  term    of  copper-coloured  scaly 

blotches."    Mr.  Carmichael  argues,  indeed,  that 

a  classification,  grounded  on  the  character  of  the 

eruption,  is  not  only  in  accordance  with  nature,  hut 

tile  most  practically  useful  for  the  following  reasons: 
1.  When  a  practitioner  meets  with  a  patient 

affected  with  a  papular  eruption  (syphilitic  lichen), 

either  in  its  early  stage,  when  it  presents  itself  in 

the  form  of  pimples,  with  acuminated  heads,  con- 

tainnig  matter;  or  in  its  advanced  stage,  when  the 
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spots  have  desquamated,  and  present  one  of  the 
appearances  which  Hunter  calls  c(i|iper-coloured 
blotches,  he  may  be  certain  that  he  has  only  a 
disease  of  easy  management  to  contend  with,  and 
that,  under  suitable  treatment,  he  may  assure  his 
patient,  with  confidence,  of  a  certain  and  speedy 
recovery. 

2.  If  we  meet  with  a  pustular  eruption,  which 
termimites  in  superficial  ulcers,  and  not  in  desqua- 
mation (syphilitic  ecthyma),  we  may  be  certain  that 
we  have  a  much  more  formidable  disease  tn  manage. 

3.  If  there  is  offered  to  our  consideration  a  case 
of  pustular  eruption,  mixed  with  tubercles,  which 
terminate  in  deep  ulcers,  ivhich  spread  into  a  pha- 
gcdenio  margin,  and  form  those  crusts  termed  rupia, 
we  may  be  certain  that  we  have  the  most  un- 
manageable and  destructive  form  of  venereal  dis- 
ease to  contend  with.  It  is  (says  Mr.  Carmichael) 
in  this  form  of  the  disease  that  we  meet  with 
extensive  ulceration,  engaging  the  velum,  uvula, 
tonsils,  and  back  of  the  pharnyx,  where  it  lies  upon 
the  bodies  of  the  vertebrae,  ulceration  of  the  nares, 
destruction  of  the  bones  of  the  nose,  and  also  ulcer- 
ation of  the  larynx,  the  usual  precursor  of  laryn- 
geal phthisis. 

4.  The  scaly  eruption   (comprising  syphilitic 
psoriasis  and  lepra)  is  a  form  of  disease  whicli  is 
in  general  manageable;  for,  unlike  the  pustular  and 
phagedenic  forms  of  venereal  disease,  it  yields  with 
certainty  and  quickness  to  the  influence  of  mercury. 
It  raaj',  however,  as  Mr.  Carmichael  adds,  be 
accompanied  by  deep  ulceration  of  the  tonsils,  and 
very  obstinate  nodes;  but  whether  ulceration  of 
the  larynx  and  nares  attends  it  is  more  than  he  is 
able  to  state,  since  he  has  never  witnessed  it.  Mr. 
Carmichael  believes   that  this  form  of  disease, 
formerly  denoted  by  the  phrase  "copper-coloured 
scaly  blotches,"  is  often  confounded  with  other 
forms  of  venereal  eruptions,  because  papulce  and 
pustules,    in  titeir  desquamating,  declining  stage, 
assume  a  scaly  copper- coloured  appearance  ;  and 
even  rupia  evinces  the  same  tendency  when  the  dis- 
ease is  on  the  decline.  Mr.  Carmichael  states  that 
it  is  the  tendency  of  all  venereal  eruptions  to  be- 
come scaly,  when  the  disease  is  gradually  yielding 
to  the  powers  of  the  constitution  ;  and,  says  he, 
"when  in  this  state,  no  matter  in  what  form  the 
eruption  commenced,  I  never  saw  mercury  do 
harm,  but  always  observed  the  most  decided  and 
quick  amendment  to  follow  its  adoption."  (See 
Dublin  Joum.ofMed.  Scietice,  vol.  xii.  p.  28.) 

[It  should  be  remarked  that  in  the  description 
here  given  by  Mr.  Cooper  of  constitutional  syphilid, 
and  by  the  authors  he  quotes,  no  distinction  is  made 
between  the  secondary  and  tertiary  symptoms  of  the 
venereal  disease.  In  his  remarks  on  the  skin  affec- 
tions, and  on  those  of  the  throat,  nose,  and  tongue,  it 
will  be  necessary  to  bear  this  in  mind.  With  regard 
to  the  skin,  the  cases  of  rupia  and  the  worst  forms  of 
syphilitic  ecthyma  ;  the  cases  of  sloughing  of  the 
throat  and  of  the  soft  palate  ;  ozena  of  the  nostrils, 
accompanied  by  caries  and  necrosis  of  tlie  bones  of 
the  nose  and  of  the  hard  palate  ;  the  deposits  of 
plastic  lymph  under  the  skin  (subcutaneous  tubercle), 
in  the  muscles,  and  internal  viscera,  in  the  tongue 
producing  hartl  nodules  resembling  cancer  of  that 
organ  ;  the  various  affections  of  the  fibrous  tissites, 
whether  it  be  of  the  periosteum,  resulting  in  nodes 
caries,  and  necrosis  of  bones,  or  the  fihrnua  tex- 
tures of  the  joints,  the  tunica  albugiiiea  of  the 
testis,  or  the  sclerotic  coat  of  the  ej-i',  producing 
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classified  as  tertiary  aflVctions,  and  be  treated  by 
iodide  of  potassium  and  sai'saparilla  ;  while  the 
otiier  less  severe  affections  may  be  grouped  toge- 
ther as  secondary,  and  require,  as  a  general  rule, 
the  exhibition  of  mercury  for  their  cure.] 

Venereal  Disease  of  the  Throat,  Mouth,  and 
Tonc/ue. — Tn  the  throat,  tonsils,  and  inside  of  the 
mouth,  it  seems  generally  to  make  its  appearance 
at  once  in  the  form  of  an  ulcer,  without  much 
previous  tumefaction. 

A  venereal  ulcer  in  the  throat  was  supposed  by 
Mr.  Hunter  to  be  in  general  well-marked,  though 
not  in  every  instance  distinguishable  from  an  ulcer 
of  a  different   nature.    Several  diseases  «f  the 
throat,  he  remarks,  do  not  produce  ulceration  on 
the  surface.    One  is  common  inflammation  of  the 
tonsils.    The  inflamed  place  often  suppurates  in 
the  centre,  so  as  to  form  an  abscess,  which  bursts 
by  a  small   opening,   but   never  looks  like  an; 
ulcer  that  has  begun  superficially,  like  a  true  ve- 
nereal sore.    The  case  is  always  attended  with 
too  much  inflammation,  pain,  and  tumefaction  of 
the  parts  to  be  venereal.  Also,  when  it  suppurates 
and  bursts,  it  subsides  directlj',  and  it  is  generally 
attended  with  other  inflammatory  symptoms  in  the 
constitution. 

Mr.  Hunter  describes  the  true  venereal  ulcer  of 
the  throat  as  a/air  loss  of  substance,  part  heuu)  dug 
out,  as  it  were,  from  tlie  hndy  of  the  tonsil;  it  has  a 
delerminale  edge,  and  is  commonly  very  foul, 
having  thick  white  matter  lilce  a  slough  adhering  to 
it,  and  not  admitting  of  being  washed  away.  Ac- 
cording to  one  writer,  the  ulceration  is  attended 
with  little  pain  at  first,  and  excavates  the  part 
deeply,  and  often  in  a  t-riangular  form,  as  if  the 
tonsil  were  split.  It  slowly  acquires  a  smooth 
buffy  surface.  (  Welbank,  in  Med.  Chir.  Trans. 
vol.  xiii.  p.  .569.) 

Here,  however,  as  in  most  other  supposed  forms 
of  syphilis,  some  test  is  wanting  by  which  the  case 
may  be  certainly  distinguished  from  other  diseases 
of  the  throat  presenting  similar  appearances  ;  for, 
as  Mr.  Rose  remarked,  "  the  excavated  ulcer  of 
the  tonsils,  as  described  by  Mr.  Hunter,  is  not,  as 
Mr.  Carmichael  seems  to  think,  a  peculiar  symptom 
of  the  presence  of  the  syphilitic  virus,    i  have  re- 
peatedly seen  it,  as  we'll  as  the  scaly  blotch,  in  cases 
where  mercury  had  been  freely  employed  for  the 
primary  sores,  and  in  which  .1  considered  the  virus 
as  eradicated;  and  both  have  disappeared  under 
the  use  of  sarsaparilla."    {Med.  Chir.  Trans,  vol  . 
viii  p  421.)    In  a  recent  work,  Mr.  Carmichael 
himself  acknowledges  the  justice  of  the  preceding 
observation,  and  owns  thut,  since  the  publication 
of  his  Essays,  he  has  often  noticed  the  excavated 
ulcer  of  the  tonsils  either  attending  the  primary 
phagedenic  ulcer,  or  the  train  of  constitutional 
Bvraptoms  which  arise  from  it.    {On  the  Symptoms 
4^c.  of  Venereal  Diseases,  p.  17.)    I"  affections  of 
the  throat.  Dr.  Hennen  states,  that  he  '  would  be 
more  guarded  than  in  any  others  in  the  employ- 
ment of  n.ercurv,  until  all  inflammatory  dispo- 
sition  was  removed."     Afterwards  he  has  seen 
them  yield,  "  as  if  by  magic,  so  soon  as  the  local 
effects  of  mercury,  on  the  parts  withm  the  mouth, 
became  obvious."    But  when  mercury  was  gi'-en 
earlier,  he  has  seen  a  vast  number  of  instances  in 
which  irremediable  mischief  was  done.  {On  Mth- 
iary  Sunjcry,  Snd  ed.  p.  51 B.) 

According  10  Hunter,  lues  venerea  sometimes 
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produces  a  thickening  and  hardening  of  the  tongue, 
but  frequently  nkeration,  as  in  other  parts  of  the 
mouth.  He  describes  venereal  sores  on  the  tongue 
as  generally  more  painful  than  those  on  the  skin, 
but  less  so  than  common  sore-throats  from  in- 
flamed tonsils.  They  oblige  the  patient  to  speak 
thick,  as  if  his  tongue  were  too  large  for  his  mouth, 
1  with  a  sniitll  degree  of  snuffling. 

It  is  a  remarkable  fact  that  Mr.  Hunter  did 
not  recognise  any  case  of  venereal  inflammation  of 
the  eye  ;  yet  the  frequency  of  syphilitic  iritis  is 
now  a  fact  as  well  and  as  universally  established 
as  any  in  surgery.  It  may  be  enumerated  also 
as  in  the  early  class  of  secondary  symptoms,  and 
as  being  very  often  accompanied  with  a  papular 
eruption,  periostitis,  and  pains  and  swellings  of  the 
fibrous  textures  about  the  joints.  Its  treatment 
has  been  considered  in  the  article  Iritis. 

Of  the  later  class  of  secondary  symptoms  {ter- 
tiary), the  periosteum,  fasciae,  tendons,  ligaments, 
and  bones  are  the  parts  which  Mr.  Hunter  enume- 
rates, as  liable  to  be  affected  in  the  second  stage 
of  lues  venerea  ;  to  these  should  be  added  the 
testicle  and  the  larynx.    It  is  an  observation  of 
Mr.  Hunter,  that  we  cannot  always  know  with 
certainty  what  parts  may  become  affected  in  this 
stage  of  the  disease.     He  has  known  the  dis- 
temper produce  a  total  deafness,  sometimes  fol- 
lowed by  suppuration,  and  great  pain  in  the  ear 
and  side  of  the  head.    I  have  already  explained 
that  it  was  one  of  his  doctrines,  that  the  second 
order  of  parts  was  generally  deep-seated.  When 
these  become  irritated  by  the  poison,  he  observes 
that  the  piogress  of -the  disease  is  more  gradual 
than  in  the  first  order'of  parts.    It  assumes  very 
much  the  character  of  scrofulous  swellings,  or 
chronic  rheumatism,  only  it  affects  the  joints  less 
frequently  than  the  latter  affection  does.  A  swell- 
ing sometimes  makes  its  appearance  on  a  bone,  . 
when  there 'has  been  no  possible  means  of  catching  ■ 
the  infection  for  many  months;  and  in  conse-  ■ 
quence  of  the  little  pain  experienced,  the  tumo.ir 
raav  be  of  considerable  size  before  it  is  noticed. 
Sometimes  a  great  deal  of  pain  is  felt  but  no  . 
swelling  comes  on  till  after  a  long  while.  Ac- 
cording to  Mr.  Hunter,  these  remarks  are  also  t 
applicable  to  swellings  of  the  tendons  and  fascias.  . 
As  tumours  of  this  kind  only  increase  by  slow  de-  - 
erees,  they  are  not  attended  with  symptoms  ot  I 
much  inflammation.  When  they  attack  the  penos-  • 
teum,  they  seem  like  an  enlargement  of  the  bone 
itself,  in  cons-^uence  of  being  very  fi'"'  "'^^ 
closely  connected  with  the  latter  part    In  these  ■ 
advanced  stages  of  the  disease,  the  jnAamma  on 
can  hardly  get  beyond  the  adhesive  kind,  in  «lucj 
state  it  cmitinues  to  become  worse  and  «'orse,ana  I 
when  matter  is  fonned  it  is  not  true  pus.  Some 
nodes,  he  says,  both  of  the  tendons  b""^;' 
for  vears  before  they  form  any  '^^.T 
The'se  cases,  he  considered  as  not  hemg  cMS 
venereal,  though  commonly  "^fS^ 
Mr.  Hunter  found  it  difficult  to  explain  the  reason 
whv  when  lues  venerea  attacks  the  bones,  or  tne  ■ 
t^::!,  the  pain  should  be  consj^^^^^^ 

able  and  sometimes  but  trivial.  Venereal  pamsi 
h    b  nes  are  described  by  him        ''-'g  ."^^ 
periodical  kind,  generally  most  severe  m  the  night 

'Tt  the  present  day,  when  many  -es  form^^^^^ 
pposed  to  be  syphilitic,  are  treated  w  '  «^ 


supposed  to  be  syphilitic,  are   

mercury,  and  even  those  which  are  reputed 
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venereal  are  cured  by  much  smaller  doses  of  that 
niediciiie  than  were  given  in  Mr.  Hunter's  lime,  or 
by  means  of  the  iodide  of  potassium  and  sarsa- 
prtiiila,  nodes  have  become  much  less  frequent  ; 
and  1  have  already,  in  a  previous  part  of  this  ar- 
ticle, expressed  my  decided  belief  in  the  justness 
of  the  opinion  given  by  Fallopius,  and  others,  that 
a  disposition  to.  nodes  is  often  occasioned  in  vene- 
real patients  by  the  abuse  of  mercury.. 

Tt-eatmetit  of  Seeimilaiy  SpiifHojtis. — In  Mr. 
Hunter's  opinion,  the  first  order  of  parts  {secondary 
si/p/nlis),  or  those  most  susceptible  of  being  affected 
in  lues  venerea,  is  also  the  most  easy  of  cure  ; 
while  the  second  order  of  parts  takes  more  time  to 
be  remedied. 

In  the  class  of  complaints  arising  ia  the  second 
stage  of  the  Uvea  venerea  (tentiary  syphilis),  Mr. 
Hunter  believed  that  it  was  unnecessary  to  con- 
tinue the  employment  of  mercury  till  all  the 
swelling  had  disappeared  ;  because  such  com- 
plaints cannot  contaminate  the  system  by  ab- 
sorption. Whatever  may  be  decided  concerning 
the  superiority  of  mercury  as  a  general  remedy 
for  many  secondary  symptoms,  one  thing  ap- 
pears already  wall  made  out,  viz.  that  it  should 
always  be  employed  with  moderation,  lest  it 
produce  worse  effects  and  more  terrible  diseases 
than  those  which  it  is  designed  to  relieve;  and  here, 
indeed,  the  same  ordinary  Eules  and  principles  apply 
with  reference  to  a  mercurial  course,  or  the  mere 
alterative  exhibition  of  mercury,  which  are  appli- 
cable in  other  forms  of  syphilis.  (See  Mjercurx.) 

To  the  following  ingenious  reasoning  on  the 
operation  o^ mercury,  and  the  principles  by  which 
its  administration  should  be  regulated,  surgeons  of 
the  present  day  will  not  give  more  credit  than  facts 
warrant,  because  some  of  Mr.  Hunter's  opinions 
are  manifestly  influenced  by  the  supposition  that 
mercury  is  absoltUely  necessary  for  the  cure  of  the 
venereal  disease.. 

In  curing  lues  venerea-,  by  which-  Wt.  H-unter 
signified  particularly  the  constitutional  forms  of  it, 
mercury  seemed  to  him  to  be  capable  of  only  two 
modes  of  action— one,  on  the  poison;,  the  other,  on 
the  constitution.  If,  says  Mr.  Hunter,  mercury 
acted  on  the  poison  only,  one  might  conceive  it 
did  so  eith-er  by  destroying  its  qualities,  by  de- 
composing it,  or  else  by  attracting  it  and  carrying 
it  out  of  the  circulation..  If  mercury  acted  in  the 
first  of  these  ways,,  one  would  expect  that  the  cure 
would  depend  on  the  quantity  of  the  medicine 
taken  into  the  system.  If  it  .icted  in  the  second 
manner,  one  would  infer  that  the  progress  of  the 
cure  would  be  proportionate-  to  the  quantity  of  eva- 
cuation. But,  observes  Mr.  Hunter,  if  it  act  upon 
the  principle  of  destroying  the  diseased  action  of 
the  living  parts,  and  of  counteracting  the  venereal 
irritation,  by  producing  one  of  a  diflfcrent  kind, 
then  neither  quantity  alone,  nor  evacuations,  will 
avail  much.  He  states  that  the  quickness  of  the 
cure  depends  on  quantity,  joined  with  visible 
effects.  However,  it  is  added,  that  althoughi  the 
effects  which  mercury  has  upon  the  venereal  dis- 
ease are  in  some  degree  proportioned  to  the  local 
effects  of  the  medicine  on  some  of  the  glands,  or 
particular  parts  of  the  body,  as  the  mouth,  skin, 
kidneys,  and  intestines,  yet  such  effects  are  not 
altogether  proportioned  to  these  other  circum- 
stances. When  mercury  disagrees  with  the  con- 
stitution, so  as  to  produce  great  irritability  and 
hectic  symptoms,  this  action  of  irritation,  as  Mr. 


Hunter  explains,  is  not  a  counter-irritation  to  the 
venereal  disease. 

It  was  also  another  Hunterian  theory,  that  the 
effects  of  mercury  on  lues  venerea  are  always  in 
proportion  to  the  quantity  of  the  remedy  exhibited 
in  a  given  time,  and  the  susceptibility  of  the  con- 
;  stitution  to  the  mercurial  irritation.  These  circum- 
stances seemed  to  Mr.  Hunter  to  require  the  most 
minute  attention.  However,  it  appeared  to  him 
that  mercury  should  not  be  exhibited  too  quickly; 
because,  when  the  local  effects  are  produced  too 
quickly,  they  prevent  a  sufficient  quantity  of  the 
remedy  from  being  taken  into  the  system  to  coun- 
;  teract  the  disease. 

Mr.  Hunter  had  seen  cases  in  which  mercury 
:acted  very  readily  locally,  and  yet  the  constitulion 
was  hardly  affected  by  it,  for  the  disease  vvouM 
not  give  waj^    He  states  that  he  has  met  with 
other  cases  ia  which  the  mere  quantity  of  mercury 
did  not  answer,  till  it  was  given,  so  quickly  as  to 
affect  the  constitution  in,  such  a  manner  as  to 
produce  local  irritation,  and,  consequently,  sensible 
evacuations.    This,  he  observes,  is  a  proof  that 
the  local  effects  of  mercury  are  often  the  sign  of 
its  specific  effects  on,  the  constitution  at  large,  and 
it  shows  that  the  susceptibility  of  the  diseased 
parts  to  be  affected  by  the  medicine  is  in  propor 
tion  to  its  effects  on  the  mouth.    Its  effects,  he 
contends,  are- not  to  be  imputed  to  evacuation,  but 
to  its  irritation.    lience  he  inculcates  that  mer- 
cury should  be  given,  if  possible,  in  such  a  man- 
ner as- to  pioduce  sensible  effects  upon  some  parts 
of  the  body,  and  in  the  largest  quantity  that  can 
be  given  to.  produce  these  effects  within  certain 
bounds.    Mr.  Hunter  also  remarks  that  these 
sensible  effects,  should  be  the  means  of  determin- 
ing how  far  the  medicine  may  be  pushed,  so  as  to 
have  the  greatest  effect  on  the  disease  without 
endangering  the  constitution.    The  practice  roust 
vary  according  to  circumstances  ;  and  if  the  dis- 
ease be  in  a  violent  degree,  less  regard  must  be 
had  to  the  constitution,  and  mercury  must  be 
thrown  into  the  system  in  larger  quantities — a  very 
dangerous  precept,  so, far  as  I  can,  judge  from  the 
results  of  many  cases  in  whii;h  I  have  seen  it  acted 
upon. 

When  the  disease  is  in  the  first  order  of  parts 
{secondary  syphUis);  a  smaller  quantity  of  mer- 
cury appeared  to  Mr.  Hunter  necessary  than 
when  the  second  order  of  parts  is  affected 
{tertiary  syphilis}.  For  ii\e  purpose  of  curino- 
the  venereal  disease,  whether  in  the  form  uf 
chancre,  bubo,  or  lues  venerea,  Mr.  Hunter  was 
of  opinion  that  probably  the  same  quantity  of 
mercury  is  necessary.  He  represents  that  one 
sore  requires  as  much  mercury  as  fifty  sores  in  the 
same  person,  and  a  small  sore  as  much  as  a  large 
one.  He  thought  that  the  only  difference,  if 
there  is  any,  must  depend  upon  the  nature  of  the 
parts  affected,  that  is,  on  their  being  naturally 
active  or  indolent.  He  conceived,  however,  that 
on  the  whole,  recent  venereal  complaints  are  ge- 
nerally more  difficult  to  cure  than  the  symptoms 
of  lues  venerea,  and  that  this  may  make  a  differ- 
ence in  regard  to  the  quantity  of  mercury  re- 
quired. 

Having  now  delivered  those  theories  on  the  ex- 
hibition of  mercury,  as  laid  down  by  Mr.  Hunter, 
I  must  not  quit  this  subject  without  remarking  that 
even  this  eminent  surgeon  appears,  on  the  whole, 
too  partial  to  the  long  use  of  mercury,  luul  some- 
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times  tn  the  introduction  of  immoderate  quantities 


of  it  into  the  system.    In  general,  however,  his 
observations  tend  to  condemn  all  violent  saliva- 
tions.    Tt  is  to  be  recollected  that,  in  his  day, 
nobody  had  a  suspicion  that  trul}'  syphilitic  sores 
would  in  the  end  spontaneously  heal;  and  he  him- 
self had  no  dependence  upon  any  medicine,  except 
mercury,  for  the  cure  of  any  form  of  true  venereal 
disease"    But  modern  experience  proves  that  the 
disorder  seldom  now  presents  itself  in  shapes  so 
bad  and  intractable  as  formerly;  that  it  is  even 
capable  of  spontaneously  ceasing;  and  that  we 
hardly  ever  see  cases  in  which  it  is  requisite  to 
give  mercury,  except  in  moderate  quantities.  In- 
deed, such  is  the  change  that  many  surgeons  sus- 
pect that  the  very  nature  of  the  disease  must  have 
undergone  a  material  alteration,  or  modification. 
In  England,  in  my  opinion,  everything  is  to  be  re- 
ferred to  the  improved  manner  of  employing  mer- 
cury with  a  great  deal  of  limitation  and  restriction; 
sometimes  giving  the  preference  to  other  means, 
and  discarding  it  on  account  of  its  well-known  per- 
nicious effects  on  particular  casep,  as,  for  instance, 
those  in  which  the  disease  is  phagedenic,  or  the 
bones  are  attacked  witii  necrosis.    In  other  in- 
stances, where  its  use  is  preferred,  many  judicious 
surgeons  give  it  only  in  moderate  doses,  and  never 
push  its  exhibition  till  the  constitution  is  so  im- 
paired that  horrible  forms  of  disease  ensue,  which 
are  the  compound  effect  of  mercury  and  syphilis 
together. 

I  may  say  that  mercury  will  generally  expedite 
the  cure  of  secondary  symptoms  ;  but  that,  in  some 
states  of  the  constitution,  even  when  true  syphilitic 
affections  are  present,  or  when  ulcers,  which  were 
originally  of  this  nature,  have  assumed  the  phane- 
denic  or  sloughing  character,  and  are  accompanied 
by  considerable  inflammation,  or  much  derange- 
ment of  the  health,  mercury  will  prove  the  worst 
medicine  that  can  be  employed. 

When  the  eruption  consists  from  the  first  of 
scaly  copper-coloured    blotches,    presenting  the 
characters  of  psoriasis  or  lepra,  unattended  with 
much  febrile  disturbance,  but  preceded  b.y,  or 
associated  with,  other  venereal  symptoms,  the 
great  majority  of  experienced  surgeons  prefer  the 
use  of  mercur}',  so  as  to  bring  the  constitution 
moderately  under  its  influence;  but  not  with  the 
view  of  exciting  profuse  and  violent  salivation,  or 
producing  sevtre  derangement  of  the  health.  If 
either  of' these  states  unexpectedly  occur,  mercury 
is  to  be  immediately  discontinued,  and  sarsaparilla, 
iodide  of  potassium,  or  such  other  medicines  as 
circumstances  dictate,  prescribed. 
■    Dr.  Ci>lles  admits  that  one  and  the  same  treat- 
ment will  not  prove  equally  successful  in  all  the 
various  foiras  of  syphilitic  eruptions.    The  scaly 
eruption,    the    copper-coloured  blotch,  and  the 
papular  eruption  seem  to  him  to  be  those  which 
yield  most  readily,  and  are  most  certainly  and  per- 
fectly cured  by  the  action  of  mercury,  given  in  the 
ordinary  doses.    "  But  the  pustular  eruption,  and 
espec  iaily  when  of  larger  size  than  ordinary,  re- 
quires a  very  particular  treatment.    No  fact  can 
be  more  establii.hed  than  this— that  if  mercury  be 
used  too  largely  in  cases  of  pustular  eruption,  the 
latter  will  quickly  degenerate  into  venereal  ec- 
thyma, or  rupia,  or  spreading  venereal  ulcers. 
This  form  of  eruption  is  one  of  those  venereal 
affections  which,  while  it  is  materially  aggravated 
by  large  doses  of  mercury,  can  be  certainly  and 
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safely  cured  by  small  doses.    If  we  watch  with 
care  the  progress  of  the  pustular  eruption,  we 
must  be  struck  with  the  strong  disposition  which 
it  betrays  of  running  into,  or  of  being  converted 
into,  ulcers  ;  sometimes  the  pustules,  spreading 
widely,  and   still  keeping  superficial,  form  ul- 
cers, covered  with  thin,  soft,  yellowish  crusts  ; 
while,  in  other  cases,  each  pustole,  without  en- 
larging much,  forms  a  deep  ulcer  covered  with  a 
brown  scab,  which  is  depressed  below  the  level  of 
the  skin.    Now,  in  either  of  these  cases,  mercurj-, 
administered  in  very  minute  doses,  and  with  ex- 
treme caution,  will  effect  a  cure,  and  that  too  in  a 
very  short  time."    {On  Veii.Dis.  p.  178.) 

When  the  erupticm  is  papular,  and  has  been 
preceded  by  a  great  deal  of  fever,  I  have  often 
known  blood-letting  employed  with  advantage  in 
the  beginning,  followed  up  by  the  compound 
calomel  pill  and  saline  antimonial  medicines. 
Mr.  Carmichael  entirely  differs  from  Dr.  Colles, 
with  regard  to  the  treatment  of  this  eruption,  for 
he  completely  disapproves  of  the  use  of  mercury 
in  the  commencement  ;  and  he  does  not  resort  at 
that  period  even  to  small  doses  of  it,  which,  how- 
ever, he  pronounces  to  be  decidedly  useful,  as  soon 
as  the  papular  eruption  begins  to  desquamate. 

Mr.  Carmichael  abstains  from  the  employment 
of  mercury  for  eruptions  of  the  pustular  kind,  un- 
less the  pustules  change  into  scaly  blotches,  and  he 
chiefly  confides  in  sarsaparilla  and  guaiacum,  with 
small"  doses  of  James's  powder,  or  pulv.  ipec. 
comp.  In  such  cases  the  iodide  of  potassium, 
with  sarsaparilla,  cascarilla,  or  other  light  tonic,  is 
often  very  efficient.  Sulphurous  and  nitro-niuriatic 
baths  are  also  frequently  of  service. 

I  was  glad  to  meet  with  the  following  observa- 
tions in  the  writings  of  a  geinleman,  whom  Mr. 
Carmichael  considers  as  too  great  a  worshipper  of 
the  god  Mercury.    (See  Dublin  Journ.  of  Med. 
Science,  No.  xl.)    "  The  scabs  and  ulcers  of  rupia 
appear  to  be  very  little  under  the  mfluence  of 
mercury.    I  have  seen  this  medicine  admniistered, 
in  cases  of  this  affection,  to  patients  of  pretty 
vigorous  habits;  and  although  it  acted  in  a  most 
kindly  manner,  and  produced  a  full  and  healthy 
ptyalism,  yet  it  had  not  any  effect  ni  causmg  the 
scabs  of  rupia  to  dry  up  and  fall  off  ;  nor  did  it 
induce   in  those  ulcers  which  had  been  exposett 
by  the  previous  removal  of  the  crusts  any  disposi- 
tion to  heal;  the  only  change  induced  by  it  on 
these  was  to  convert  them  into  ulcers,  whicll, 
though  florid,  presented  one  uniform  smooth  sur- 
face, sunk  below  the  level  of  the  skin,  and  totally 
devoid  of  granulations,  which  proved  very  slow 
and  difficult  to  heal.    But  the  administration  or 
mercury  to  patients  afflicted  with  rupia  is  worse 
than  useless  in  all  instances  where  the  patient  13 
naturally  delicate,  or  has  been  much  reduced  o 
lowered  by  previous  disease  ;  for  in  all  suca  ■ 
proves  almost  invariably  fatal  by  increasing  tne 
weakness,  and  generally  by  inducing  an  ""con- 
trollable diarrhffia.-'  (^Ahr.  Colles,  op.  cit.  p.  UJ.) 

In  University  College  Hospital,  have  seen 
viirious  examples  of  rupia  yield  to  small  doses  w 
5  grs.)  of  the  iodide  of  potassium  given  thrice  . 
day,  with  sarsaparilla.  In  s.mie  instances,  I  o«- 
ever,  the  cure  required  other  means  for  its  comp  e 
tion,  as  nitrous  acid,  the  nitro-miiriatic  bath,  t 
liquor  arsenicalis,  the  sulphate  "f /I >'"'"' ^' "".Vt 
dose  of  comp.  powder  of  ipecacuanha,  every  "'g 
at  bed-time. 


Witli  respect  to  syphilitic  disease  of  the  throat, 
I  have  already  noticed  Mr.  Hunter's  description  of 
what  he  considered  as  its  appearance,  viz.  "  a  fair 
loss  of  substance,  part  being  dug  out,  as  it  were, 
from  the  body  of  the  tonsil,  with  undermined 
edges.  This  is  commonly  very  foul,  having  white 
thick  matter  adhering  to  it  like  a  slough,  which 
cannot  be  washed  away.""  Dr.  Colles,  and  others, 
also  regard  this  as  the  type  of  genuine  venereal 
sore-throat;  but,  as  he  observes,."  however  strongly 
the  characters  of  the  ulcer  may  be  marked,  we 
must  not  rely  solely  on  the  present  appearances  ; 
we  should  trace  back  the  history  nf  the  existing 
disease,  hiok  to  the  interval  which  has  elapsed, 
inquire  into  the  premonitory  symptoms,  as  also 
into  the  treatment  employed  for  the  cure  of  the 
primary  disease.    (Op.  cit.  p.  121.) 

It  is  well  ascertained  that  the  genuine  venereal 
ulcer  of  the  throat  will  heal  without  mercury;  and 
I  have  cured  it,  in  many  instances,  merely  with 
sarsaparilla  and  iodide  of  potassium,  or  nitric 
acid.  Entertaining  a  firmer  reliance,, however,  in 
the  efficiency  of  mercurj-,  the  greater  number  of 
surgeons  have  recourse  to  it  as  the  favourite  remedj' 
in  the  case  before  us.  Here  Dr.  Colles  deems  it 
necessary,  ia  general,,  to  keep  the  system  under 
the  influence  of  mercury  for  eight  or  ten  weeks  ; 
"and  (saya  he)  I  would  abstain  from  local  appli- 
cations to  the  ulcer,  as  the  changes  which  the 
latter  undergoes  will,  in  various  instances,  assist 
us  in  discovering  when  merenry  is  beginning  to 
disagree  with  the  system.  Besides,  we  must  be 
guiiJed  in  our  opinion  as  to  the  proper,  duration  of 
the  mercurial  course,  by  a  reference  to  the  period 
of  the  liealing  in.  the  throat."  (P.  122.)  A  vene- 
real ulcer  of  the  throat  is  sometimes  so  placed  as 
to  be  concealed.  The  most  common  situation  of 
such  hidden  sore  is  on  the-  back  of  the  pharynx, 
where  it  is-  prevented  from  being  seen  by  the  inter- 
position of  the  velum  pendulum  paljti.  "  We 
should  therefore  desire  the  patient  to  inspire  as 
fully  as  be  can  in  attempting  this,  he  raises 
the  velum,  and  if  we  look  into  the  pharynx,^  we 
shall  then  generally  discover,  the  lower  part  of  an 
ulcer.  This,  of  course,  leads  us  to  make  a  more 
full  examination,  and  to  effect  this  we  must  depress 
the  tongue,  and,  with  a  curved  probe,  raise  up  the 
velum.  The  ulcer,  which- now  becomes  more  fully 
exposed  to  view,  is  of  a  circular  form,  is  sunk  deep 
in  the  substance  of  the  phiirynx  ;  the  surface  is 
rather  foul,  bat  not  at  all  sloughy;,  and  the  sur- 
rounding infkmmation  extends  a  very  short  dis- 
tance beyond  the  margin,  of  the  ulcer. Under 
these  circumstances.  Dr.  Colles  is.  an  advocate  for 
rubbing  the  entire  surface  of  the  ulcer  with  muri- 
ate of  antimony,  which  is  to  be  applied  by  means 
of  a  little  lint,  rolled  pretty  firmly  on  the  eye-end 
of  an  aneurism-needle,  and  dipped  in  the  liquid. 
(Ahr.  Colles,  p.  124.)  I  liave  usually  employed, 
for  the  same  purpose,  the  diluted  or  undiluted 
nitrous  acid,  and  sometimes  strong  solutions  of 
creosote,  and  nitrate  of  silver. 

Frequently  a  venereal  ulcer  of  the  throat  is 
situated  below  the  level  of  the  base  of  the  tongue, 
and,  if  not  detected  and  treated  properly,  it  may 
spread  to  the  sides  and  top  of  the  larynx,  and 
cause  m'schief,  too  often  ending  fatally. 

According  to  Dr.  Colles,  "  the  ulcer,  low  down  in 
the  back  of  the  pharynx,  generally  pre.sent8  a  foul, 
and  sometimes  a  sloughy,  surface,  seldom  assum- 
ing the  venereal  characters  described  by  Hunter; 
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and  has  this  remarkable  feature,  that  its  lower 
edge  is  very  deep,  while  the  upper  part  of  the  ulcer 
is  very  superficial.  A  pretty  constant  symptom 
complained  of  by  the  patient  is,  that  when  he 
attempts  to  take  any  food,  the  morsel  stops  at  a 
certain  point,  and  can  only  be  pot  down  by  his 
taking  after  it  a  sip  of  liquid."  (Op.  cit.  p.  125.) 
Dr.  Colles  rubs  this  ulcer  also  with  the  muriate  of 
antimony. 

Another  position,  specified  by  Dr.  Colles  as  one 
where  an  ulcer  may  be  placed,  is  close  to  the  in- 
sertion of  the  anterior  palatine  arch  into  the  tongue; 
and  the  sore  is  detected  in  attempting  to  depress 
the  tongue  with  a  spatula.  The  ulcer  is  deep  and 
foul,  but  not  at  all  sloughy;  and  "'•  whether  it  be 
seated  on  the  dorsum,  or  near  the  edge  of  this  fold, 
its  exqui&ite  sensibility  should  be  immediately  de- 
stroyed by  touching  the  surface  with  a  strong 
solution  of  nitrate  of  silver,  or  with  muriate  of 
antimony."' 

"  In  a  few  instances,  the  voice  of  the  patient  is 
rendered  very  nasal,,  and  this,  sometimes,  even  on 
the  first  appearance  of  the  venereal  sore  throat  and 
eruption;  and  yet)  neither  the  situation,  nor  the 
conditipn  of  the  ulcer,  visible  in  the  fauces,  will 
enable  us  to  account  for  this  symptom.  In  this 
form  of  the  disease-,  we  fi^nd  that  the  patient  not 
only  suffers  severe  pain  in  any  attempt  to  swallow, 
but  he  is  also  teazed  by  frequent  desire  to  draw 
down  the  mucus  from  the  back  of  the  nares;  and  this 
secretion,  when  coughed  out,  is  often  found  slightly 
tinged  with  blood.  A  smart  degree  of  fever  is  also 
generally  present.  The  ulcer,  in  this  case,  is  seated 
behind  the  velum,  high  up  in  the  angle  between 
the  upper  and  back  part  of  the  pharynx,  or  at  the 
junction  of  its  occipital  and  vertebral  portions." 
Dr.  Colles  recommends  rubbing  such  ulcer  with  a 
solution  of  3j.  of  nitrate  of  silver  in  gj.  of  water, 
by  means  of  lint,  wjapped  round  the  end  of  a  silver 
aneurism-needle  ;  care  being  taken  to  pass  one 
end  of  the  lint  through  th«  eye,  in  order  to  prevent 
it  from  slipping  off  the  needle. 

When  the  ulcer  is  situated  on  the  posterior  sur- 
face of  the  velum  (rather  an  uncommon  case). 
Dr.  Colles  observes  that  we  are  informed  of  it,  not 
only  by  an  appearance  of  thickening,  together  with 
a  flush  of  redness  ,  on,,  the  anterior  surface  of  the 
velum,  which  appeaijSMice  corresponds  to  the  seat 
of  the  ulcer,  but  by  carrying  behind  the  veliun  an 
aneurism-needle,  wrapped  round  with  lint,  and 
rubbing  it  on  the  suspected  point;  when,  if  there 
be  an  ulcer,  the  lint,  on.  beinq  wit'idrawn,  will  be 
found  covered  with  the  di-charge.  Here,  also.  Dr. 
Colles  deems  the.  inunediate  application  of  liquid 
caustics,  to,  the^  ulcer  indispensable. 

Every  surgeon  of  any  experience  must  have 
repeatedly  seen  a  condition  of  the  mucous  mem- 
brane of  the  back  of  the  pharynx,  in  which  it  is 
covered  with  a  thin  crust  of  whitish  or  j'ellow 
hardened  mucus.  The  nature  of  the  case  is  i-eadily 
ascertained  by  rubbing  olf  the  mucous  crust  with 
a  probe  wrapped  round  with  lint,  and  then  the 
membrane  is  seen  perfectly  free  from  ulceration. 
Like  Dr.  Colles,  I  have  seen  this  affection  sometimes 
continue  for  an  extraordinary  length  of  time,  and 
this  notwithstanding  every  variety  of  treatment. 
Dr.  Colles  hiis  known  some  cases  much  relieved 
by  gargling  the  throat  with  sea-water,  and  some- 
times apparently  cured  by  sea-bathing  ;  but  he 
has  known  both  means  very  frcqui^itly  fail. 
Patients  who  have  venereal  sore-throats,  not  only 
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suffer  pain  and  difficulty  in  swallowing,  and  have 
a,  tliickness  of  speech,  but  are  sometimes  annoyed 
wiih  an  .ilmost  incessant  flow  of  saliva,  which, 
falling  back  on  the  larynx  when  they  lie  down, 
interferes  with  respiration,  and  hinders  sleep. 

Another  distressing  symptom,  adverted  to  by 
Dr.  Colles,  is  the  rejjurgitation  of  the  patient's 
drink  through  the  nose.  "  This  alarms  the  patient 
excessively;  we  can,  however,  relieve  his  anxiety 
by  assuring  him  that  this  will  cease  when  the 
ulcers  have  healed."    (Colles,  op.  cit.  p.  129.) 

It  seems  to  this  experienced  surgeon  that  this 
kind  of  treatment  has  more  influence  in  modi- 
fying the  appearances  of  venereal  sore-thioats, 
than  it  -has  in  those  arising  from  scrofula,  or 
other  cachectic  states  of  the  constitution.  At 
the  same  time,  he  admits  that,  if  mercury  be 
used  injudiciously,  and  in  a  manner  unsiiited  to 
the  general  health  and  condition  of  a  patient,  it 
■will  cause  more  mischief,  and  more  strange  changes 
in  venereal  ulcers  of  the  throat,  if  the  patient  be 
of  a  highly  scrofulous,  or  very  delicate  habit,  than 
if  he  were  of  a  vigorous  and  healthy  constitution. 
Yet,  as  Mr.  Carmiehael  has  explained,  we  meet 
with  a  great  variety  of  venereal  sore-throats  where 
not  a  grain  of  .nercury  has  been  used.  (See  Dubl. 
Journ.  of  Med.  Science,  vol.  xii.  p.  39.)  "  In  a 
case  (says  Dr.  Colles)  where  a  genuine  syphilitic 
ulcer  of  the  throat  has  been  treated  by  an  irregular, 
or  excessive  course  of  mercury,  and  has  he,aled 
under  this  treatment,  we  shall  often  find  the  patient 
suffer  a  relapse  of  sore-throat.  The  new  ulcer, 
whether  it  appear  in  the  site  of  the  former  one,  or 
whether  it  occupy  some  new  position,  will  be  found 
to  differ  most  strikingly  from  the  original  ulcer. 
This  appearance,  which  may  be  verj'  frequently 
observed,  is  that  of  a  superficial  ulceration,  of 
rather  a  whitish  colour,  with  a  good  deal  of  sur- 
rounding redness,  and  some  slight  degree  of  swell- 
ing :  in  fact,  it  presents  manj'  of  those  characters 
which  might  lead  some  to  call  it  an  aphthous  ulcer. 
If  we  watch  the  course  of  this  ulcer,  we  shall  fre- 
quently see  that  it  creeps  along  from  place  to  place; 
that,  unlees  it  be  seized  by  phagedena,  or  slough- 
ing, it  appears  to  be  rather  indolent  in  its  nature, 
and  mild  in  its  character.  Thns  it  admits  of  being 
healed,  or  almost  healed,  by  various  topical  means, 
assisted,  perhaps,  by  some  ionic,  or  alterative  medi- 
cines."   (Id.  op.  cit.  p.  131.) 

For  man}'  years  I  have  relinquished  the  employ- 
ment of  niercmy  in  all  the  phagedenic  forms  of 
syphilis  ;  being  convinced  by  experience  that,  in 
Buch  cases,  it  is  the  most  dangerous  and  pernicious 
of  all  medicines.  I  prefer  in  such  cases  sarsa- 
parilla,  with  iodide  of  potassium,  and  a  nightly 
dose  of  the  muriate  or  acetate  of  morphia,  or  of 
the  compound  powder  of  ipecacuanha;  and  in 
some,  liark  and  nitric  acid;  care  being  taken 
to  apply  to  the  phagedenic  ulceration  itself  lint 
dipped  in  the  same  acid  or  a  strong  solution  of  ni- 
trate of  silver,  creosote,  or  Labarraque's  liquor  of 
chloride  of  soda.  The  nitric  acid, ,  however,  ge- 
nerally answers  best.  These  cases  of  sloughing 
throat  are  particularly  noticed  by  Dr.  Colles.  "  On 
inspecting  the  fauces  (lie  observes^,  we  find  the 
entire  of  the  velum,  and  both  tonsils,  in  a  state  of 
sloughy  ulceration;  and  the  back  of  the  pharynx 
appears  converted,  as  it  were,  into  a  soft  pultaceous 
mass;  inleed,  sometimes  we  see  all  parts  of  the 
throat  covered  with  this  soft  slough.  By  rubbing 
these  parts  with  lint,  wrapped  round  the  end  of  a 


probe,  we  asc  'rtain  ihat  this  covering  adheres  tena- 
ciously to  the  surface.  The  patient  is  scarcely 
able  to  swallow  even  a  sip  of  the  most  bland  fluid. 
By  day,  a  constant  flow  of  ropy  saliva  issues  from 
his  mouth,  and  he  complains  that,  by  night,  he  is 
not  only  deprived  of  sleep  by  the  pain  of  his  throat, 
but  that  he  is  prevented  from  lying  down;  for  in 
that  position  he  is  in  danger  of  being  suffocated 
by  the  viscid  saliva  passing  down  his  throat.  His 
general  health  is  completely  broken  up  ;  he  is 
emaciated  to  an  extreme  degree;  his  strength  is 
quite  prostrate,  pulse  extremely  quick,  and  skin 
hot.  In  fact,  he  is  in  a  very  high  state  of  fever, 
which  is  of  the  hectic  type.  When  we  inquire 
into  the  history  of  such  a  case,  we  learn  that  this 
unfortunate  man  had  undergone  repeated  slight 
courses  of  mercury,  or  one  or  two  verj-  severe 
ones,  for  the  cnre  of  the  venereal  disease  ;  that 
these  for  a  time  relieved  the  symptoms;  but  that, 
on  desisting  from  the  use  of  mercury,  the  disease 
of  the  throat  had  relapsed,  and  assumed  the  pre- 
sent appearances."  Dr.  Colles  maintains,  rather 
in  opposition  to  general  belief,  that  this  is  precisely 
one  of  those  cases  in  which  very  small  doses  of 
mercury  will  be  fonnd  of  signal  service.  (Op. 
cit.  p.  1 33. )  With  respect  to  the  case  brought  for- 
ward to  justify  this  advice,  I  join  Mr.  Carmiehael 
in  thinking  that  the  amendment  cannot  be  fairly 
attributed  to  merely  rubbing  in  ten  grains  of  mer- 
curial ointment,  for  a  few  nights,  while  sarsapa- 
rilla,  nitrous  acid,  and  strong  local  remedies  were 
also  employed.  (See  DM.  Joum.  of  Med. 
Science,  vol.  xii.  p.  40.)  The  ten  grains  of  blue 
ointment,  I  calculate,  were  fortunately  too  small  a 
quantity  to  do  harm.  I  have  never  known  of 
any  case  in  which  venereal  ulceration  of  the 
throat  occasioned  death  by  producing  haraorrhage 
from  the  carotid  arteries  ;  but  such  occurrences 
are  alluded  to  by  Dr.  Colles,  who  also  gives  an 
interesting  case,  in  which  a  portion  of  the  ring  of 
the  atlas  exfoliated  and  was  voided  in  a  fi  t  of  cough- 
ing, the  patient  surviving  this  event  five  or  six 
years.    {On  Ven.  Dis.  p.  139.) 

When  venereal  ulceration  of  the  throat  is 
maWng  alarming  progress,  and  by  sloughing,  or  by 
phagedena,  threatens  to  destroy  some  important 
portions  of  the  throat,  or  to  extend  to  the  larynx, 
Dr.  Colles  recommends,  as  the  best  means  of  ar- 
resting the  ulceration,  the  application  of  the  mu- 
riate of  antimony,  or  other  equally  pa  werfiil  liquid 
caustic  :  mercurial  fumigations,  he  says,  will  not 
produce  sensible  effects  in  less  than  two  or  three 
days,  and  then  are  apt  to  excite  profuse  salivation. 
My  experience  will  not  allow  me,  however,  to 
believe,  with  him,  that  such  salivation  is  almost  cer- 
tain to  arrest  the  further  ravages  of  the  ulceration; 
oii  the  contrarj-,  I  have  seen  the  disease  mostly 
aggravated  by.  it,  and  this  sometimes  in  a  fatal 
degree.  Perhaps,  however,  Dr.  Colles  admits 
enough  on  this  point  when  he  states,  that  all 
those  cases,  which  have  been  profusely  salivatca 
by  fumigations,  and  in  which  a  relapse  Has 
occurred,  requiring  a  fresh  use  of  mercury,  will 
be  found  very  difficult  of  cure."  <0p.  cit.  p.  J*"-; 

Many  ill-conditioned  venereal  ulcerations  ot  tne 
throat  are  benefited  by  fumigating  the  part  itse« 
with  the  red  sulphuret  of  mercury,  or  the  grey 
oxide,  by  means  of  a  proper  apparatus  ;  bui 
phagedenic  ulceration,  according  to  my  exper- 
ence,  is  more  effectually  checked  by  touching  it 
with  nitric  acid  than  by  any  other  local  appluatiou. 
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Ulcers  of  the  Tongue. — Dr.  Colles  acknowledges 
the  diHiculty  of  distinguishing  a  venereal  from  a 
cancerous  ulcer  of  the  tongue.  Both,  he  says,  are 
attended  with  considerable  hardness,  but  the  hard- 
ness around  the  cancerous  sore  appears  to  him  to 
be  more  of  the  stony  kind.  If  there  be  a  slightly 
elevated  narrow  ring  of  considerable  hardness,  in- 
cluding an  ulcer,  with  a  surface  so  clean  as  at  first 
view  to  resemble  an  ulcer  which  is  about  to  gra- 
nulate, Dr.  CoUes  would  declare  it  to  be  unequivo- 
cally cancerous.  In  all  doubtful  cases,  he  recom- 
mends giving  the  patient  the  chance  of  benefit 
from  slight  ptyalism.  (See  Tongue.)  A  venereal 
ulcer  on  the  dorsum  of  the  tongue,  anterior  to  its 
base,  is  generally  of  a  circular  form,  as  large  as  a 
fourpenny  piece,  and  has  the  characters  of  a 
secondary  venereal  ulcer  of  the  skin.  {Colles,  op. 
cit.  p.  159.) 

According  to  my  experience,  by  far  the  greater 
number  of  ulcers  of  the  tongue  in  venereal  pa- 
tients are  effects  of  immoderate  salivations.  Dr. 
Colles  notices  the  superficial  ulcerations  of  this 
organ  sometimes  met  with  after  a  course  of  mer- 
cury. They  may  be  known  by  the  history  of  the 
case  ;  "  for  those  ulcers,  which  are  not  venereal, 
will  be  found  to  make  their  appearance  in  twelve 
or  eighteen  days  from  the  time  the  mercury  has 
been  laid  aside — indeed  before  we  can  be  assured 
that  the  action  of  this  medicine  on  the  mouth  has 
entirely  ceased,"    (P.  160.) 

Ulcers  of  the  Nose. — According  to  the  observa- 
tions of  Dr.  Colles,  ulcers  of  the  alse  nasi  sometimes 
begin  in  the  angle  between  the  nose  and  cheek 
from  a  cluster  of  papular  eruptions.  Whenever 
such  an  ulcer  shows  a  tendency  to  phagedena,  or 
sloughing,  it  should  be  treated  with  some  active 
caustic.  I  believe  all  practical  surgeons  will  aa:ree 
with  Dr.  Colles,  that  the  characters  of  a  venereal 
ulcer  in  the  nostril,  distinguishing  it  from  scrofu- 
lous ozsena,  are  unknown,  unless  it  be  said  that  the 
latter  is  often  preceded  by  scrofulous  sore-throat, 
which  has  terminated  in  the  formation  of  tense  sil- 
very cicatrices.  This  gentleman  does  not  regard  as 
a  venereal  aff.ction  "those  instances  of  ulceration 
of  the  nose  in  which  we  discover  in  the  septum 
nasi,  about  a  quarter  of  an  inch  from  its  anterior 
extremity,  an  opening  through  the  septum"  of  a 
circular  form,  and  having  slightly  ulcerated  edges. 
It  may  remain  for  years  precisely  in  the  same  state. 
The  latter  seems  to  be  Dr.  Colles'a  chief  reason  for 
not  considering  the  case  venereal.  I  agree  with 
him.  that  we  should  not  pronounce  an  ozaena  to  be 
venereal,  unless  we  find  it  combined  with  some 
other  decidedly  syphilitic  symptoms,  and  its  his- 
tory interwoven  with  other  secondary  eifects  ol 
the  disease.  Lotions  of  creosote,  chloride  of  soda, 
or  of  the  nitrate  of  silver,  and  the  exhibition  of 
iodide  of  potassium  and  sarsaparilla,  constitute 
generally  the  most  successful  practice  for  these 
aflFectinns  of  the  septum  nasi. 

Venerml  Iritis. — For  a  description  of  this  affec- 
tion, and  the  treatment  of  it,  I  refer  to  the  article 
Iritis. 

Tertiary  Venereal  Ulcers  of  the  Skin  are  well 
known  generally  to  assume  a  circular  shape,  and  to 
present  a  foul,  tawny  or  yellow  appearance.  When 
such  a  sore  begins  to  prepare  for  the  healing  pro- 
cess, it  usually  becomes  clean  first  in  the  centre  ; 
"  then  granulations  arise  in  that  situation,  and  ex- 
tend towards  the  circumference,  where  the  skin 
forms  a  deep  edge,  between  which  and  the  granu- 


lations is  a  ring  of  the  same  yellow  ulceration  as 
appeared  when  first  the  surface  of  the  ulcer  was 
uncovered.  In  proportion  as  the  ulcer  proceeds, 
the  granulations  encroach  on  this  yellow  ring, 
until  at  length  they  reach  the  edge  of  the  ulcer. 
The  central  granulations,  to  a  large  extent,  will 
have  actually  cicatrised  before  the  entire  surface  of 
the  ulcer  is  clean  and  healthy.  These  ulcers  are 
also  remarkable  for  the  strong  tendency  which  the 
central  granulations  have  to  assume  a  fungoid  cha- 
racter ;  so  that,  unless  particular  care  be  taken  to 
prevent  it,  they  will  leave  when  healed  a  very  high 
and  prominent  cicatrix.  The  ulcers  also  often  heal 
from  one  side  only,  so  as  to  resemble  a  kidney- 
bean  or  horseshoe."    (Abr.  Colles,  op.  cit.  p.  167.) 

We  meet  with  tertiary  venereal  ulcers  of  the 
skin  very  commonly  in  persons  who  have  undergone 
repeated  salivations  ;  and  then  the  question  arises 
whether  mercury  should  be  resorted  to  again,  or 
not.  If  the  patient  be  in  very  reduced  and  de- 
ranged health,  I  should  say,  let  mercury  at  all 
events  be  postponed,  and  try  other  means.  I  have 
cured  hundreds  of  these  ulcers  with  the  iodide 
of  potassium  and  sarsaparilla,  aided  by  judicious 
local  treatment;  but,  when  the  health  has  been 
improved  by  these  or  other  remedies,  then  mild 
doses  of  mercury  may  be  employed,  if  neces- 
sary, and  will  often  be  found  to  complete  the  cure 
with  great  facility;  whereas,  if  they  had  been  re- 
sorted to  at  first,  they  would  have  converted  some 
of  the  sores  into  phagedenic  diseases.  When 
disease  of  the  osseous  system  accompanies  these 
ulcers,  I  should  feel  very  reluctant  to  administer 
mercury  at  all. 

In  general,  mild  dressings  answer  best;  but,  in 
obstinate  cases,  creosote,  nitrous  acid,  or  nitrate  of 
silver;  lotions,  fumigations,  with  the  red  sulphuret 
of  mercury;  a  solution  of  the  chloruret  of  soda,  or 
of  the  extract  of  henbane  or  opium,  may  be  tried. 

A  tertiary  venereal  ulcer  sometimes  forms  on 
the  edge  of  the  eyelid,  and  extends  down  some 
way  along  the  raucous  surface  of  the  part.  In 
order  to  check  the  extension  of  such  a  sore  with 
as  little  delay  as  possible,  caustic  should  be  freely 
applied. 

Although  I  have  advocated  only  the  moderate 
use  of  mercury  in  the  treatment  of  venereal 
ulcers,  many  practitioners  aim  at  producing  what 
is  termed  a  full  mercurial  action.  Dr.  Colles 
asks,  "  Is  it  not  generally  the  case  that,  about  the 
seventh  or  eighth  day,  when  mercury  ordinarily  be- 
gins to  act  sensibly  on  the  system,  that  we  see  a 
change  apparently  for  the  worse  in  the  condition 
of  the  ulcers  ?  This  continues  for  two  or  three 
days  longer,  viz.  until  the  mercurial  action  comes 
to  be  fully  established;  and  then  we  find  a  decided 
improvement  take  place  in  the  ulcers.  Let  us  not, 
therefore,  determine  upon  laying  aside  the  use  of 
mercury  in  cases  of  venereal  ulcer.s,  until  we  have 
seen  what  effect  this  medicine  shall  have  when  it 
has  come  into  full  action."  (Op.  cit.  p.  172.)  I  in- 
troduce this  remark  as  affording  a  view  not  un- 
commonly entertained  and  acted  upon;  but  which 
I  have  often  seen  lead  to  fatal  results.  I  should 
say,  let  the  maxim  here  inculcated  be  at  all  events 
the  last  for  adoption,  and  only  when  other  plans, 
less  injurious  to  the  health,  fail  in  ctuing  the 
ulcers. 

Nmles,nnd  Venereal  Ajfectimis  of  the  Pcriostemii, 
Fasciw,  and  Liyaments. — The  bones  arc  amongst  tlie 
parts  which  constitute  the  second  order,  or  tiiose 
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which  are  attacked  hy  spcOndnry  syphilis  later 
{tertiary  si/philis)  than  the  skin,  throat,  and 
iris.  The  bones  nearest  the  surface  are  most 
liable  to  nodes,  as  the  tibia,  clavicle,  cranium, 
sternum,  and  the  superficial  portion  of  the 
ulna.  It  is  a  remark  made  by  Mr.  Carmichael, 
that  when  the  deeper  parts  are  affected,  the  pro- 
gress of  the  disease  is  more  gradual  than  in  the 
superficial.  "  Swellings  of  the  testes,  tendons, 
and  fasciae  are  in  general  very  indolent,  do  not 
excite  any  pain,  and  have  very  nuich  the  character 
of  scrofulous  swellings."  The  true  syphilitic  node 
is  described  by  the  same  author  as  a  solid  enlarge- 
ment of  the  bone,  and  as  not  being  at  its  commence- 
ment, nor  for  a  considerable  period  afterwards, 
accompanied  by  any  discoloration  of  the  integu- 
ments. In  most  cases,  it  is  a  ver)'  indolent  swell- 
ing, increasing  by  slow  degrees,  and  exciting  but 
little  pain  and  inflammation,  until  an  advanced 
stage.  (Carmichael,  On  Van.  Dis.  p.  318,  2nd  etl.) 
Whatever  p;un  is  experienced  is  well  known  to  be 
greater  in  the  night  than  in  the  day.  In  some  in- 
stances. Dr.  CuUes  has  observed  the  tumor  to  be 
for  a  few  days  soft  and  very  painful;  then  it  be- 
came firm,  and,  at  tlie  same  time,  almost  totally  free 
from  pain.  All  nodes  may  in  time  proceed  to 
suppuration;  but  this  is  a  slow  change,  and  only 
happens  in  nodes  of  long  standing.  Dr.  Colles  has 
seen  it  take  place  more  frequently  in  nodes  of  the 
.cranium  than  of  other  parts.  True  nodes  are  less 
frequently  met  with  in  individuals  who  have  been 
treated  entirely  without  mercury.  So  far  as  my 
.experience  goes,  this  fact,  which  is  attested  by 
several  impartial  and  accniate  observers,  is  fuinded 
upon  truth,  and  is  one  of  high  importance  in  rela- 
tion to  the  mercurial  and  non  mercurial  practices. 

The  bones  are  subject,  as  Dr.  Colles  remarks, 
to  some  diseases  which  simulate  venereal  nodes; 
and  one  of  them  is  simple  periostitis.  The  dis- 
tinguishing of  one  from  the  other  he  deems  prac- 
ticable only  by  a  close  attention  to  the  history 
of  the  ca-e,  and  to  other  accompanying  symptoms. 
Many  surgeons  do  not  consider  the  swellings  which 
occur  near  the  heads  of  bones  as  true  venereal 
nodes.  A  great  proportion  of  them  are  certainly 
swellings  of  the  fibrous  textures  and  of  stru- 
mous character — cases  in  which  mercury  generally 
does  more  harm  than  good.  Dr.  Colles  does  not 
adopt  this  view;  for  he  observes,  "  the  condition 
and  seat  of  a  node  afford  us  some  criterion  by 
which  we  tan  judge  whether  it  be  easily  curable  or 
not,  &c.  The  node  in  the  centre,  or  in  the  hard 
part  of  a  bone,  will  be  more  easily  cured  than  one 
on  the  cancellated  structure.  The  former  node  will 
bear,  and  it  also  requires,  pretty  active  and  full  doses 
of  mercury  for  its  cure;  while  that  on  the  cancel- 
lated structure  will  require  mercury  to  be  used  in 
moderate  doses,  administered  with  much  judg- 
ment." (Op.  cit.  p.  185.)  In  the  treatment  of 
venereal  nodes.  Dr.  Colles  looks  to  the  operation 
of  mercury  for  the  final  cure;  but  he  observes, 
that  untirmercury  acts  upon  the  system,  the  part 
should  be  repeatedly  blistered.  Fnquently,  mer- 
cury and  blisters  remove  the  pain;  but  the  swell- 
ing continues,  and  cannot  be  removed  by  these  or 
any  other  means.  With  respect  to  the  practice  of 
making  an  early  incision  into  a  node.  Dr.  Colles 
objects  to  it,  because  it  is  sometimes  followed  by 
painful  Ruppuriition,  and  even  by  caries,  necrosis, 
and  tedious  exfoliations. 

Dr.  Colles  has  no  doubt  that  nodes  are  gome- 


times  excited  by  the  injudicious  use  of  mercury,  or 
by  the  irregularities  of  the  patient.  "  I  have 
known  cases  (says  he)  in  which  mercury  having 
been  largely  and  repeatedly  employed  for  the  cure 
of  other  symptoms,  and  the  patient  having  been 
again  subjected  to  a  fresh  course  of  mercury,  has 
complained,  even  while  his  system  was  decidedly 
under  the  influence  of  this  medicine,  of  a  swelling 
and  tenderness  of  one  or  more  of  the  long  bonej. 
The  tubercles  of  the  tibia  are  frequently  the  seats  of 
this  affection;  when  thus  attacked,  they  are  not  seea 
to  become  much  enlarged,  but  are  rather  soft,  and 
exquisitely  tender  to  the  touch  ;  and  not  unlre- 
quently  the  integuments  covering  them  assume  a 
reddish  tint.  Nodes,  which  form,  from  the  above 
cause,  on  other  parts  of  the  long  bones,  are,  from 
their  commencement,  very  painful,  and  of  different 
size  in  different  individuals;  but  in  all  cases  they 
are  rather  soft.  The  pain  attendant  on  all  these 
is  more  widely  spread  along  the  limb  than  in  cases 
of  purely  syphilitic  nodes.  Of  course,  j.aiienfs 
under  such  circumstances  are  not  fit  sulijects  for  {lie 
use  of  mercury.'''  I  was  glad  to  find  Dr.  Colles 
giving  his  testimony  on  this  important  point.  Tem- 
porary relief,  he  says,  may  be  derived  from  blis- 
ters, and  he  recommends  an  endeavour  to  be  made 
to  repair  the  mischief  caused  in  the  constitution  by 
the  injudicious  use  of  mercurj',  I  was  also  parti- 
cularly pleased  to  read  his  statement,  that  the 
swelling  of  the  knee  and  elbow,  met  with  in  pa- 
tieTits  labouring  under  tertiary  syphilis,  is  not 
truly  venereal,  and  that  it  will  often  yield  to  blis- 
ters and  sarsaparilla.  "  It  is  not  benefited  (he 
adds)  by  putting  the  patient  immediately  under  a 
second  course  of  mercurj',  although  it  is  found  to 
yield  pari  passu  with  the  truly  venereal  symptoms 
to  the  powers  of  this  medicine,  when  employed  with 
judgment  and  under  favourable  circumstances." 
(Op.  cit.  p.  190.)  For  my  own  part,  I  do  not  re- 
member a  case  in  which  it  seemed  to  me  that  mer- 
cury ever  acted  usefully  on  these  swellines  of  the 
knee  and  elbow  in  patients  wh,  se  constitutions  had 
already  been  subjected  to  one  or  more  mercurial 
courses  for  other  previous  symptoms.  I  avoid  mer- 
cury, apply  blisters,  give  sarsaiiarilla  and  iodide 
of  potassium,  and  a  dose  of  the  compound  powder 
of  ipecacuanha  every  night.  The  warm  bath  is  alsn 
frequently  of  great  service.  ' 

Venereal  pains  in  the  limbs  are  probably  often 
seated  in  the  cancellous  texture  of  the  bones,  the 
ligaments,  and  the  fibrous  texture  about  the  joints. 
The  incorrectness  of  the  opinion  that  noctumnl 
exacerbations  are  pathognomonic  of  them  is  no- 
ticed by  Dr.  Colles,  the  pain  of  gout  and  rheums- 
tism  being  also  worst  at  night. 

Syphilis  in  Infants.— The  venereal  disease  « 
sometimes  communicated  to  the  J'cetus  in  ntero, 
through  the  medium  of  the  blood  of  the  mother,  or 
the  placental  intercouse  between  the  two  l)^'"^" 
The  effects  of  the  syphilitic  poison,  thus  develops 
in  the  fnetus,  or  new-born  infant,  may  be  said, 
therefore,  to  be  secondary  ones,  as  they  arise 
from  the  introduction  of  the  poison  into  the  constitu- 
tion, such  poison  not  having  been  applied  directly 
to  the  parts  affected.  "Whether  we  inquire 
into  the  circumstances  under  which  the  diseased 
parent,  or  parents,  can  infect  their  offspiii'gi 
the  form  in  which  the  disease  aft'ects  the  child,  »' 
the  appearance  and  nature  of  those  diseases  whicn 
are  communicated  by  the  in'^aut  to  the  luirse, 
or  of  those  communicated  to  its  other  altenilnnts, 
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mid  the  fm-ther  propagation  of  the  disease  by 
the  nurse  to  her  husband,  and,  perhaps,  to  a  large 
family  of  children,— I  say,  in  investigating  any 
one  of  these  points,  we  must  be  struck  wiili  the 
fact  that  we  find  in  each  a  striking  deviation  from 
those  hiws  which  regulate  the  venereal  disease,  ns 
ccnnmunicated  by  the  adult  to  the  adult.  Indeed, 
this  is  so  much  the  case  that  some  authors  have 
not  hesitated  to  deny  that  these  atfections  are  ve- 
nereal; while  others,  admitting  the  possibility  of 
a  venereal  disease  in  infants,  have  yet  made  use 
of  those  very  deviations  frnm  tiie  regular  laws  of 
syphilis  to  prove  that,  in  particular  instances,  the 
disease  was  not  venereal,  because  it  did  not 
strictly  square  with  the  progress  of  syphilis  in 
adults"."   (See  Colles,  op.  cit.  p.  262.) 

Dr.  Colles  believed,  with  the  late  Mr.  Hey,  the 
present  editor,  and  others,  "  that  a  newly-married 
man,  who  is  himself  free  from  every  appearance  of 
syphilis  and  every  other  disease,  shall  yet  infect 
his  wife  in  such  a  manner  that  secondary  symptoms 
shall  appear  in  her  a  few  months  after  marriage, 
and  these  not  preceded  by  anyprimarysymptimis.or 
by  any  discharge  whatever  from  the  genitals."  Per- 
haps there  may  not  be  anything  extraordinary,  nor 
any  remarkable  deviation  of  the  disease  from  its 
usual  course,  in  the  fact  of  its  being  transmitted  from 
the  mother  to  the  foBtus  through  the  medium  of  the 
placental  intercourse  between  them,  in  the  form 
of  secondary  symptoms,  because  the  maternal 
and  foetal  systems  ma}'  be  regarded  in  some  points 
of  vieiv  as  identified  and  blended  together  ;  yet 
some  authors  imagine  that  the  child  can  only  be- 
come infected  by  coming  in  contact,  during  par- 
turition, with  ulcers  in  the  vagina  of  tlie  mother. 
This  doctrine,  as  Dr.  Colles  justly  observes,  is  at 
once  overthrown  by  the  following  facts  ; — 1st.  It 
has  been  ascertained  that  no  sucH  ulcers  existed  at 
the  period  of  parturition.  2ndly.  Many  infants  have 
the  symptoms  of  the  disease  at  the  moment  of  birth. 
The  latter  consideration  is,  of  course,  the  most 
important  of  the  two  ;  the  existence  of  sores  or 
discharges  in  women  being  a  point  sometimes  left 
in  doubt,  notwithstanding  an  ordinary  examina- 
tion. Whether  the  infant  is  ever  primarily  in- 
fected— that  is,  whether,  at  the  time  of  birth  it 
contracts  tlie  disease — in  consequence  of  the  direct 
application  of  the  virus  of  a  chancre,  which 
the  m  ither  may  happen  to  have,  is  another  con- 
sideration ;  but  certainly  this  cannot  be  the  com- 
mon mode  of  infection.  In  some  instances,  the 
child  comes  to  its  full  time,  or  nearly  so;  but  is 
born  in  so  weak  a  condition  that  it  dies  in  a  few 
hours,  exhibiting  a  copper-coloured  eruption 
about  the  anus  and  genitals,  or  even  over  the 
whole  bod}-.  Another  way  in  which  the  disease 
makes  its  appearance  is  the  following  : — The  child 
is  born,  to  all  appearance,  healthy  and  well-nou- 
rished, and  continues  to  thrive  for  about  a  week  or 
a  fortin'ght.  Then  copper-coloured  spots  appear 
about  the  anus  and  genitiils,  or  on  the  inside  of  the 
thighs,  or  about  the  groins,  where  they  may  degene- 
rate into  ulcers.  The  voice  of  the  child  is  imw  ob- 
served to  change,  and  the  cry  to  be  hoarse.  Super- 
ficial ulcers  next  appear  on  the  angles  of  the 
mouth,  with  cracks  and  fissures  about  the  neigh- 
bouring skin,  which  sometimes  bleed.  The  tongue, 
palate,  and  throat  are  also  affected  with  white 
superficial  aphthous  ulcerations ;  the  nose  be- 
comes obstructed  ;  a  sharp  thin  discharge  flows 
from  the  nostrils,  but  sometimes  dries  into  a  scab, 
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which  blocks  np  the  nose,  and  impedes  the  free- 
dom of  respiration  :  hence  there  is  a  snuffluig 
noise  in  the  child's  breathing.  If  the  disease  ad- 
vance further,  ulcers  and  fissures  form  in  dilFerent 
folds  of  the  skin  ;  great  emaciation  ensues  ;  the 
flesh  is  flabby;  the  edges  of  the  eyelids  red;  the 
conjunctiva  nnico-puiuleut  ;  ;ind,  unless  proper 
treatment  be  adopted  without  delay,  the  little  suf- 
ferer goon  perishes. 

It  is  occasioiuilly  suspected  that  an  infant  may 
contr.act  the  disease  by  sucking  a  nurse  affected 
with  secondary  symptoms;  but  this  is  a  disputed 
point,  and  Ur.  Colles  expresses  a  doubt  whether 
the  diseased  nurse  could  infect  the  child,  unless 
she  had  ulceration  of  the  nipple.  If  the  ulcer  of 
this  part  were  a  secondary  one,  then  one  might 
infer,  from  the  Hunterian  doctrines,  and  the  inocu- 
lations instittited  by  M.  Ricord  with  the  matter 
of  such  a  sore,  that  it  would  not  be  capable  of  im- 
parting the  disease.  [If  the  blood  of  the  mother 
can  affect  the  foetus  in  utero,  the  milk  secreted 
from  that  blood  may  and  does,  in  the  opinion  of 
the  editor,  produce  the  same  effect.] 

The  best  method  of  treating  syphilis  in  infants  is 
to  prescribe  calomel  in  very  small  doses,  or  else 
the  hydrargyrus  cum  creta  in  the  quantity  of  one 
or  two  grains  twice  daily.  The  disetise  may  be 
also  cured  by  putting  the  mother  under  the  influ- 
ence of  mercury. 

Whether  the  infant  can  transmit  the  disease  to 
others,  as  is  so  often  asserted,  is  another  interesting 
topic;  because,  if  this  be  decided  in  the  affirma- 
tive, it  is  contrary  to  the  doctrine  of  Hunter,  M. 
Ricord,  and  others,  who  maintain  that  no  secondary 
symptoms  can  be  the  means  of  transmitting  the 
disease  to  another  individual.  [This  opinion  has 
been  proved  to  be  erroneous  by  Wallace  and  other 
pathologists.] 

With  respect  to  the  implication  of  the  testicle  in 
syphilis,  I  need  add  nothing  to  what  is  stated  on 
the  subject  in  the  article  Tksticlb,  Di.seases  of. 
For  other  matter  relating  to  the  venereal  disease, 
see  Nitric  Acid,  Guaiacum,  MEZKnEox,  Go- 

NORRHCEA,  IrITIS,  &C. 

Some  years  !igo  the  nitric  acid  was  introduced 
as  a  remedy  for  syphilis.  To  the  position  of' its 
efficacy  being  as  great  in  venereal  cases  as  wag 
first  alleged,  many  surgeons  have  not  acceded, 
though,  as  a  sensible  writer  has  observed,  it  has 
certainly  been  allowed,  with  some  other  medicines, 
to  remain  in  a  kind  of  copartnership  with  mercury, 
and  admitted  to  be  useful  in  venereal  cHses  under 
certain  circumstances.  A  great  deal  of  this 
want  of  agreement  with  respect  to  the  effects 
of  remedies  in  syphilitic  cases  is  now  explained  by 
the  imperfection  of  the  diagnosis,  and  the  impor- 
tant fact  that  the  disease  may  generally  be  cured 
in  time  without  any  medicines  whatsoever,  though 
this  time  is  sometimes  long.  Dr.  Scott,  who  first 
suggested  the  use  of  nitric  acid,  lias  attempted  to 
account  for  its  alleged  occasional  failures  by  observ- 
ing that  the  acid  which  he  employed  was  not  pure 
nitric  ncid,  but  an  impure  acid  containing  an  ad- 
mixture of  muriatic  acid.  He,  therefore,  some 
time  ago  recommended  the  use  of  a  compound  acid 
containing  three  parts  of  nitric  acid  and  ■one  of 
muriatic,  which  he  administered  internally,  and 
also  applied  externally,  larg(  ly  diluted  as  a  bath, 
until  the  gums  were  affected  and  ptyalism  produced  ; 
and  he  conceived  every  trial  as  quite  incnnclusivo 
unless  these  coubtilutioiial  elfects  occurred. 
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"  The  acid  that  I  have  used  of  Inte  (says  Dr. 
Scott)  is  the  nitro-niuriatic;  and  it  is  formed  by 
mixing  together  equal  parts  of  tlie  nitric  and 
muriatic  acids.  If  these  acids  be  in  the  state 
of  concentration  that  they  usually  possess  in  the 
shops,  and  if  the  quantities  be  considerable, 
a  great  volume  of  gas  is  developed  on  their 
coming  into  contact,  which  taints  every  part 
of  a  house,  is  extremely  hurtful  to  the  lungs,  and 
disagreeable  to  the  smell.  To  avoid  this  inconve- 
nience, I  put  a  quantity  of  water,  at  least  equal  in 
bulk  to  both  the  acids,  into  a  bottle,  and  I  add  the 
acids  to  it  separatel}'.  This  method  does  not  only 
prevent  the  unpleasant  odour,  but  it  tends  to  re- 
tain the  chlorine,  on  which  its  effects  depend.  It 
is  well  known  that  the  nitro-rauriatic  acid  acts  very 
readily  on  the  metals  and  earths;  nothing, therefore, 
but  glass,  or  extremely  well-glazed  vessels  of  por- 
celain, should  be  used  to  contain  it.  (See  Joum. 
of  Science  and  the  Arts,  vol.  i.  pp.  205-211 ;  Lond, 
Med.  Repos.  vol.  vii.  p.  59;  and  Med.  CMr.  Trans. 
vol.  viii.  p.  173,  et  seq.y 

The  only  important  conclusion  which  I  venture 
to  draw  from  Dr.  Scott's  observations,  is  a  con« 
firmation  of  the  fact  of  the  generally  curable  na- 
ture of  8)'philitic  diseases  without  the  aid  of  mer- 
cury. And  I  further  believe  that,  though  the  nitro- 
muriatic  acid  bath  is  sometimes  useful,  the  surest 
way  of  bringing  it  into  discredit  is  to  represent  it 
as  applicable  to  all  forms  of  syphilis,  for  which 
neither  this  remedy,  nor  even  mercury  itself,  will 
ever  suffice.  The  muriates  of  gold  and  platina 
have  been  much  commended  of  late  years  ;  but 
after  the  facts  detailed  in  this  article^more  espe- 
cially the  general  curability  of  the  venereal  disease 
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without  mercury,  the  frequently  noxious  infliienee 
of  this  mineral,  so  as  to  derange  the  health  and 
impede  the  cure,  and  the  marked  benefit  which 
often  then  follows  its  discontinusince  and  the  sub- 
stitution of  other  means  for  it — the  alleged  su- 
periority of  new  remedies  must  be  received  with 
suspicion,  and,  in  particular,  the  idea  of  their  spe- 
cific power  over  the  venereal  disease. 

1  have  already  said  that  the  iodide  of  potassium, 
with  sarsaparilla,  is  more  employed  than  mercury 
in  the  treatment  of  tertiary  venereal  complaints, 
and  that  even  in  secondary  symptoms,  where  the 
bones  are  implicated,  and  mercury  has  been  already 
tried,  the  surgeon  will  generally  act  wisely  who 
decides  in  favour  of  not  resorting  to  it  again. 

[The  foregoing  pages  comprise  all  that  was  known 
and  accepted  of  the  pathology  and  treatment  of 
the  venereal  disease  in  Mr.  Cooper's  time.  Through- 
out this  able  narrative  he  has  of  necessity  fre- 
quently referred  to  the  opinions  of  Mr.  Carmichael, 
Mr.  Wallace,  and  M.  Ricord,  in  addition  to  those 
of  Hunter  and  the  army  and  other  surgeons.  It 
has  appeared  to  the  editor  that  a  tabular  view  of 
the  opinions  of  the  three  first  of  these  original 
writers  on  the  venereal  disease,  which  have  had  so 
much  influence  in  modifying  the  opinions  of  the 
Hunterian  school,  might  with  advantage  be  added 
here,  as  serving  more  completely  to  mark  the  dis- 
tinction between  the  view*  entertained  at  the  date 
of  the  last  edition  of  this  dictionary,  and  those 
which  have  since  been  introduced.  After  these 
tables  the  more  modern  views  will  be  fully  con- 
sidered.] 


TABULAR  VIEW  OF  MR.  CARMICHAEL'S  OPINIONS. 


induration  or 


Primary  symptovis. 

1.  The  simple    ulcer,  without 
raised  edges. 

2.  Gonorrhoea  virulenta. 

3.  Patchy  excoriation  of  the  glans  or  prepuce, 
attended  with  discharge. 

4.  Bilboes. 


Papular  Venereal  Diseass. 

Secondary  symptoms. 

1.  Papular  eruption  preceded  by  fever,  and 
ending  in  desquamation. 

2.  Erethematous  inflammation  of  the  fauces. 

3.  Swelling  of  the  tonsils  and  glands  of  the 
neck. 

4.  Pains  in  the  larger  joints,  resembling  rheu- 
matism. 

5.  Iritis. 


Primary  symptoms. 

1.  The  ulcer  with  elevated  edges,  without  indu- 
ration. 

2.  Buboes. 


Pustular  Venereal  Disease. 

Secondary  symptoms. 

1.  Pustular  eruption  preceded  by  fever,  and  ter- 
minating in  ulcers  covered  with  thin  crusts,  that 
heal  from  their  margins;  and  when  the  disease  is 
on  the  wane,  the  eruption  desquamates  into  scaly 
red  blotches. 

2.  Ulcers  on  the  fauces,  in  general  of  a  white 
apthous  appearance. 

3.  Pains  in  the  joints. 

4.  Nodes. 


1 


Primary  symptoms 
1.  The  phagedenic  ulcer. 


Tubercular  or  Phagedknic  Venereal  Disease. 

Secondary  symptoms. 
1.  Eruption  of  tubercles  preceded  by  fever,  and 
terminating  in  ulcers,  often  covered  with  conical 
crusts.  The  ulcers  spread  with  a  phagedenic  mar- 
gin and  heal  from  their  centre.  When  the  disease 
is  on  the  wane  they  sometimes  desquamate  into 
scaly  red  blotches. 
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Prhnanj  symptoms.  _  Secondary  symptoms. 

2.  The  sloughing  ulcer.  2.  Extensive  ulceration  of  the  back  of  the  fauces, 

3.  Buboes.  pharynx,  and  larynx. 

3.  Ulceration  and  caries  of  the  bones  of  tiie 
nose. 

4.  Pains  of  the  joints. 

5.  Nodes. 

ScALV  Venereal  Disease. 

Primary  symptoms.  Secondary  symptoms. 

1.  The  Hunterian  chancre  or  callous  ulcer.  1.  Eruption  of  scaly  blotclies  presenting  either 

2.  Buboes.  the  character  of  lepra  or  psoriasis,  and  unattended 

with  any  obvious  degree  of  fever. 

2.  Excavated  ulcers  of  the  tonsils. 

3.  Pains  in  the  joints,  tibia:,  cranium  &c. 

4.  Nodes. 


TABULAR  VIEW  OF  DR.  WALLACE'S  OPINIONS. 
Pustular  Syphilis,  or  that  arising  from  the  Original  Poison. 

Primary  symptoms.  Secondary  symptoms. 

].  An  ulcer  commencing  ordinarily  by  a  pustule       1.  Pustular  eruption  preceded  by  fever,  which 
which  may  be  indurated,  annular,  phagendic,  raised  may  scab  or  ulcerate, 
or  unattended  by  either  of  these  characters. 

.-)  Buboes  2.  Ulcers  of  the  throat,  palate,  &c. 

3.  Pains. 

4.  Nodes. 

5.  Caries  of  the  bones. 

Exanthkmatic  Syphilis,  or  that  arising  from  the  Constitutional  Poison. 

Primary  symptoms. 

1.  Gonorrhoea — when  the  poison  is  applied  to  a 
mucous  surface. 

2.  Superficial  excoriation  with  discharge,  when 
applied  to  a  semi-mucous  surface,  as  the  glans, 
penis,  or  inner  prepuce. 

3.  A  thickened,  red,  desquamating  state  of  the 
inoculated  part  when  the  poison  has  been  ap-  scab  or  ulcerate. 

plied  to  the  true  skin.  „       ^  .  ,     ,  •  ,  , 

4.  Superficial  ulcers  succeeding  to  the  two  latter      4.  Superficial  white  patches  on  the  tonsils  or 
states;  these  maybe  indurated, annular, phagedenic,  other  parts  of  the  interior  of  the  mouth, 
raised  or  not. 


Secondary  symptoms. 

1.  Mottled  or  raeasley  eruptiou 

2.  Tubercular  eruption  which  may  desquamate, 
ulcerate,  or  encrust. 

3.  Vesicular  or  bullous  eruption,  which  may 


5.  Rhagadea,  if  situated  at  folds  or  angles,  as 
at  the  orifice  of  the  prepuce  or  anus,  the  angles  of 
the  mouth  or  eye,  and  between  the  toes. 

6.  Buboes. 


5.  Condylomata. 


Pains. 
Iritis. 


TABULAR  VIEW  OF  M.  RICORD'S  OPINIONS,  FOUNDED  ON  HIS  INOCULATIONS 
PERFORMED  IN  THE  MALE  WARDS  OF  THE  VENEREAL  HOSPITAL  IN 
PARIS  FROM  1831  to  1837. 

Primary  Syphilis. 

of  the  penis  

of  the  anus  ..... 
concealed  (larves)  .  .  , 
of  tlie  lips  ..... 
of  the  throat  .... 


Chancres  at  the  period  of  ulceration  or  pro- 
gression 


"5  ■> 


=1 


in  various  positions 
f  after  connection  differently  situated  from 
Primary  pustules  "S     artificial  inoculation  seated  on  the  inner 

l_    part  of  the  thigh.        .       .       .  . 
Poisonous  abscesses  or  encysted  chancres  in  different  situations  .       .       .  . 

«svniTitomatic  abscesses  or  chancres  in  the    f.       ,  .  j      .u    j       f        •         i  . 
sympiora.iiii.       >-  j  inoculated  on  the  day  of  opening,  or  later 

course  of  a  lymphatic  l_ 

"  inoculated  on  the  day  of  opening 


Symptomatic  bubo  or  chancre  in  a  lymphatic 
gland 


347 
9 
2i 
3 


59 
18 

II 


4-2 
9 


\_  on  the  following  day,  or  later 

N.B. — Of  tiiese  last,  214  had  been  inoculated 
without  result  on  the  day  of  opening. 
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M.  RICORD'S  OPINTONS,  FOUNDED  ON  INOCULATIONS  PERFORMED  BY  HIM 
IN  Tl-IE  FEMALE  WARDS  FROM  1831  to  1837. 

Primary  Svphilis. 


£  "K 


Ch.incres  at  the 
progression 


period  of  ulceration  or  of 


/  f  of  the  vulva  ]39 

of  the  viigina  .  .  •  .  .  .  2 
of  the  neck  of  the  uterus  .  .  .12 
concealed  (larv^s)     .....  6 

of  the  anus  28 

of  the  lips        ...  .       .  4 

of  the  throat     ......  2 

\in  different  situations .      .        .       .  .0 

{after  connection  different!)'  situated  from  arti- 
ficial inoculation  on  the  inside  of  the  thigh  27 
Poisonous  abscesses  or  encj'sted  chancres  in  different  situations         .....  8 
Symptomatic  buboes  or  chancres  in  a  lym-    f  inoculated  on  the  day  of  opening        .       .  21 
phalic  gland  \  on  the  following  day,  or  later     .       .  .46 

I  N.B. — Of  these  last,  20  had  been  inoculated 

\  without  result  on  the  day  of  opening. 


Primary  pustules 


M.  RICORD'S  OPINIONS.  FOUNDED  ON  INOCULATIONS  PERFORMED  BY  HIM 
IN  THE  MALE  AND  FEMALE  WARDS  FROM  1831  to  1837. 


Primary  Symptoms. 


/  Chancres  at  the  period  of  reparation 

Secondary  Syphilis. 

Condylomata  (tubercles  rauqueux)  in  different  situations  . 
Secondary  ecthyma  or  pustular  eruption 
Rupia      .  .  .  . 


Ulcers    following     condylomata,  ecthyma, 
rupia,  or  empetigo 


of  the  nasal  fossoe 
of  the  lips  . 
of  the  palate 
of  the  throat 
.of  the  anus 


Gonorrhoeas^  acute  stage 


(balanites) 
of  the  urethra 
of  the  vulva 
of  the  vagina 
of  the  uterus 
of  the  anus 


gonorrhceal  ophthalmia 
Gonorrhoeas,  chronic  stage,  in  different  situations  . 
1  Inflammations  of  epiiiidyniis  terminating  in  abst;esses 
\Vegetations,  ulcerated  or  not,  and  in  different  situations  . 


Tertiary  Syphilis. 

Tubercles  of  the  wliole  thickness  of  the  skin  ulcerated  and  in  different  situations 
Tubercles  under  the  skin  which  formed  abscesses  and  ulcers  in  different  situations 
Suppurating  nodes  in  different  situations  ..... 
Caries  in  different  situations  ...... 

Diseases  not  dependant  on  the  Syphilitic  Poison. 

Buboes  not  preceded  by  a  sore  (bubons  d'emblee) 
Buboes  sympathetic         .  .  .  . 

^of  the  glans  and  prepuce  gonorrhoea  preputials 


62 


221 
10 

9 
19 
14 

4 
81 
41 


21 
11 
15 
10 


39 
248 

82 
291 
31 
82 
27 
36 
6 

112 
3 
28 
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Moih'rn  Vioivs.—Wo  now  enter  upon  the  con- 
sidenition  of  the  modern  views  entertained  by 
Bi-itisli  and  foreign  writers  on  tlie  venereal  disease 
since  Mr.  Cooper's  time,  and  up  to  the  present 
]ieriod,  including  some  of  the  many  disputed  doc- 
trines still  under  discussion. 

In  the  first  place,  with  respect  to  the  primary 
syphilitic  ulcer,  its  varieties,  its  causes,  and  its 
consequences,  there  is  still  the  greatest  possible 
dift'erence  of  opinion,  and  it  is  to  this  portion  of 
the  subject  that  we  propose  now  chiefly  to  direct 
attention. 

M.  Ricord,  who,  though  incorrect  in  man}'  of  his 
conclusions,  has,  we  believe,  done  more  than  any 
living  authority  to  elucidate  the  subject  of 
^yphilis,  endeavoured  to  show,  at  all  events  in  his 
l  iirlier  teachings,  that  the  production  of  a  pustule 
liy  inoculation  with  the  matter  of  a  sore  was  a 
certain  proof  of  the  syphilitic  nature  of  that  sore  ; 
and  conversely,  that  if  the  result  of  inoculation 
jiroperly  performed  was  negative,  the  original  sore 
could  not  have  been  truly  syphilitic.  His  experi- 
ments were  performed  on  a  large  scale,  they  were 
witnessed  by  a  large  number  of  disciples  and  fol- 
hiwers,  who  unhesitatingly  adopted  and  zealously 
promulgated  his  doctrines,  and  they  met  with 
almost  universal  acceptation.  It  was,  in  fact,  at 
tliat  time  difficult  to  imagine  that  anything  could 
uuiterially  shake  his  conclusions. 

But  what  is  the  prevailing  opinion  now  with  the 
modern  school  of  French  writers  on  syphilis  So 
iar  from  holding  to  the  doctrines  originally  taught 
by  Ricord,  they  now  tell  «a  that  the  true  syphi- 
litic ulcer — that  which  infects  tlie  constitution — is 
}iever  inoculable  on  the  same  individual,  or  on  anyone 
who  is,  or  who  has  been,  the  subject  of  constitu- 
tional syphilis.  They  affirm  that  there  are  two 
kinds  of  venereal  ulcers,  which  represent  two  per- 
fectly separate  and  distinct  diseases  :  one  the  true 
chancre,  never  auio-inoculable,  u>ually  accompanied 
with  indura  ion,  which  always  infects  the  system, 
liut  never  occurs  more  than  once  in  the  same  per- 
son; and  the  other,  the  unindurated,  or  soft  sore, 
much  the  more  common  of  the  two,  which  is  an 
entirely  local  disease,  and  Jietec  infects  the  system, 
vvliich  is  always  inoculable  on  any  individual, 
whether  previously  the  subject  of  syphilis  or  not, 
:uid  which  may  be  contracted  any  number  of  times. 
1  0  the  latter  class  of  sores  the  name  of  chancroid 
IS  now  often  applied.  The  two  sores  are  alleged 
to  be  perfectly  distinct  from  each  other,  to  have 
nothing  in  common,  and  to  be  capable  only  of  re- 
producing their  like. 

This  doctrine  is  so  far  antagonistic  to  that  ori- 
t,'inally  taught  by  Ricord,  that  a  successful  inocula- 
tion, instead  of  being  a  proof  of  syphilis,  would 
now  be  held,  by  many  authorities,  to  be  conclusive 
that  the  sore  from  which  the  matter  was  obtained 
was  not  truly  syphilitic — not  infectious — that  is, 
as  regards  the  constitution. 

The  action  of  the  two  kinds  of  sore  on  the 
lymphatic  system  is  also  alleged  to  present  certiiin 
marked  points  of  contrast.  Thus,  the  indurated 
sore  is  usually  accompanied  by  an  indolent  pain- 
li;ss  enlargement  of  the  neighbouring  lymphatic 
glands,  which  very  rarely  suppurate  ;  while  the 
unindurated  sore  does  not  necessarily  cause  any 
affection  of  the  lymphatic  glands  at  all,  but  if  it 
does,  the  action  induced  is  of  an  intiannnatory 
character,  is  ver}'  liable  to  end  in  suppuration,  and 
the  matter  of  the  bubo  is  aa  readily  inoculable  as 
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that  of  the  original  sore.  In  well-marked  cases 
these  distinctions  will,  no  dimlit,  be  very  commonly 
met  with,  but  the  exceptions  are  numeions. 
''Non-conformable"  cases  are  constantly  met 
with,  and  their  diagnostic  value  has,  in  our 
opinion,  been  very  much  over-rated. 

It  was  Bassereau,  a  pupil  of  Ricord,  who  in 
1852  first  brought  prominently  forward  the  theory 
of  two  syphilitic  poisons.  In  a  work,  characterised 
by  great  ability  and  research,  called  Traite  des 
Affections  de  la  Pcau  Symplomatiques  de  la  Syphi- 
lis, he  refers  to  a  number  of  cases  whi:h  tend  to 
show,  by  what  he  calls  the  "confrontation"  of 
patients  with  the  person  from  whom  they  have 
contracted  their  disease,  that  the  indurated  or  in- 
fecting sore  always  produces  an  indurated  or  in- 
fecting sore  ;  and  that  the  unindurated,  soft,  or 
non-infecting  sore,  in  like  manner iilways  produces 
its  like,  and  never  causes  constitutional  disease. 
On  these  grounds,  he  considered  that  the  two  kinds 
of  sore  represent  two  separate  and  distinct  dis- 
eases. 

At  that  time  the  inoculabiiity  of  the  indurated 
sore  had  not  been  called  in  question,  but  it  had 
been  observed,  that  when  inoculated  on  the  indi- 
vidual bearing  it,  it  did  not  usually  produce  an 
indurated  sore,  but  one  with  a  soft  base,  exactly 
resembling  the  ordinary  soft  sore.  Therefore,  it 
was  argued  by  M.  Clerc,  in  opposition  to  Bassereau, 
that  there  was 'not  necessarily  a  double  virus,  but 
that  the  soft  sore  was  the  product  of  the  hard  sor^, 
when  transferred  to  a  person  already  affected  with 
syphilis,  and  that  it  transmitted  itself  as  a  soft 
sore,  having  permanently  lost  its  infecting  propertv. 
Somewhat  later,  in  1857,  M.  Fournier,  another 
pupil  of  Ricord's,  who  followed  up  the  confronta- 
tion system  of  Bassereau,  and  who  came  to  the 
same  conclusion  with  him  as  to  the  distinctness  of 
the  two  diseases,  attempted  to  explain  the  fact, 
that  the  hard  sore  becomes  a  soft  sore  when  inocu- 
lated on  a  syphilitic  patient,  by  the  theory,  advo- 
cated latterly  by  Ricord,  that  a  person  cannot  have 
an  indurated  sore,  or  true  syphilis,  twice,  and  that 
therefore,  under  these  peculiar  circumstances,  the 
hard  sore  produces  a  soft  one.  But  he  urges,  that 
if  the  matter  from  one  of  these  soft  sores  be  com- 
nmnicated  to  a  healthy  subject,  a  hard  sore  and 
subsequent  constitutional  infection  will  be  the  re- 
sult. In  those  cases,  then,  the  apparently  soft  .sore 
is  in  truth  a  hard  sore  temporarily  disguised. 

Afterwards,  however,  M.  Fournier,  experiment- 
ing with  inoculation,  found  considerable  difficulty 
in  inoculating  the  indurated  sore  on  the  individual 
bearing  it,  and  only  succeeded  in  doing  so  once  in 

99  attempts.    M.  Puche  only  succeeded  twice  in 

100  inoculations,  and  other  experiments  with  simi- 
lar results  might  be  quoted.  Hence  arose  the  idea 
that  the  indurated  sore  was  weyer  auto-innculable, 
or  indeed  inoculable  on  anyone  who  was  the  sub- 
ject of  constitution;il  syphilis.  Those  views  of  the 
duality  of  the  virus,  and  of  the  noii-inocniability 
of  tlie  indurated  sore,  have  been  ably  advocated  by 
MM.  Didny  and  Rollet  of  Lyons  and  mnny  other.s, 
and  liave  met  with  considerable  favour  from  tlie 
profession,  not  only  in  France  and  other  parts  of  the 
Continent,  but  also  in  this  country  and  in  America. 

There  still  remains,  however,  a  verv  respectable 
phalanx  of  authorities,  on  whose  side  we  do  not 
hesitate  to  enrol  ourselves,  who  are  not  disposed  to 
accept  these  sweeping  and  positive  distinctions,  who 
find  them  frequently  incompatible  witit  wiiat  is 
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passing  under  tlieir  eyes  in  practice,  wlio  cannot 
help  suspecting  that  tiieories  have  nut  always  been 
made  subservient  to  facts,  but  that  facts  have  been 
sometimes  moulded  more  or  less  to  suit  precon- 
ceived and  tempting  theories  ;  and  who,  therefore, 
still  hold  to  the  older  notion,  that  all  these  con- 
tagious ulcers  have  their  origin  from  one  and  the 
same  poison,  modified  probably  by  the  different 
degrees  of  intensity  of  the  contagious  matter,  by 
the  individual  constitutional  peculiarities  of  the 
recipient,  and  by  the  character  of  the  tissue  on 
■which  the  poison  is  implanted. 

We,  of  course,  admit,  that  the  separation  of  ve- 
nereal ulcers  into  two  classes,  the  indurated  or  in- 
fecting, and  the  unindurated  or  non-infecting  sore, 
is,  within  certain  limits,  of  great  practical  value. 
We  admit  freely,  that  the  indurated  sore  will,  as  a 
rule,  be  followed  by  constitutional  infection  ;  and 
that  the  unindurated  sore  will,  as  a  rule,  produce  no 
such  result.  But  both  rules,  the  latter  especially, 
have  occasional  exceptions,  and  we  believe  it  to  be 
impossible  to  predict  with  ceHaiiity  of  any  given 
sure,  however  typical  in  appearance,  that  it  will 
or  will  not  be  followed  by  secondary  infection. 
There  is  no  certain  proof  of  the  infecting  nature  of 
the  sore,  but  the  fact  of  infection  itself. 

Mr.  Henry  Lee  has  offered  what  is  perhaps  the 
most  satisfactory  explanation  of  the  phenomena 
usually  obberved.  His  view,  if  we  understand  him 
rightly,  is  as  follows.  He  thinks,  that  in  the  case 
of  the  hard  sore,  the  adhesive  inflammation  is  set 
up,  lymph  is  effused  round  the  base  of  the  sore,  the 
lymph  is  imbued  with  the  infecting  principle,  and 
the  blood  circulating  through  the  contaminated 
lymph  conveys  the  poison  into  the  system.  On  the 
other  hand,  if  the  local  inflammation  set  up  is  of  the 
suppurative  or  ulcerative  kimi,  the  contaminating 
material  is  thrown  off  from  the  surface,  excreted, 
so  to  speak,  either  in  the  form  of  pus,  or  by  dis- 
integration of  the  tissue,and  constitutional  infection 
is  avoided.  Phagedenic  or  sloughing  ulceration  is. 
for  the  same  reason,  protective  against  secondary 
disease,  especially  if  it  sets  in  at  an  early  period  in 
the  progress  of  the  sore,  and  before  the  necrssary 
absorption  has  taken  place. 

But  why,  on  the  supposition  that  only  one  poison 
exists,  should  it  sometimes  produce  one  kind  of 
sore  and  sometimes  another?  There  may  be 
several  reasons  for  this.  Dr.  Boeck  attributes  the 
fact  to  the  greater  intensity  or  irritating  property 
of  the  poisonous  matter  in  one  case  than  in  another. 
Where  its  virulence  is  great,  he  thinks  it  will 
induce  a  more  violent  local  action,  and  the  sore 
will  suppurate  rather  than  indurate.  Individual 
inflammatory  or  non-inflammatory  tendencies  are 
also  -worthy  of  being  tiiken  into  consideration. 
Again,  the  locality  infected  has  certainly  a  great 
deal  to  do  with  it.  For  example,  induration  is 
rarely  if  ever  seen  on  the  glans  penis,  except,  per- 
haps, at  the  urethral  orifice,  while  its  most  frequent 
seat  is  on  the  prepuce,  just  behind  the  corona 
glaiidis.  It  is  no  uncommon  thing  to  see  the  same 
sore  affecting  both  these  parts  to  be  indurated  on 
the  prepuce  and  unindurated  on  the  glans.  In 
females  also,  good  examples  of  the  indurated  sore 
are  by  no  means  frequently  met  with,  and  yet 
secondary  syphilis  occurs  in  them  in  as  great  a 
prnporiion  of  cases  as  in  males. 

Wh-  ther  these  reasons  are  or  are  not  sufficient 
to  aicount  for  the  occurrence  of  two  different  cha- 
racters of  sore  from  the  buine  contagious  principle, 
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there  can  be  no  doubt  that  induration,  when 
present,  greatly  favours  constitutional  infection, 
and  this  fact  has  led  to  the  assertion  that  secondary 
disease  is  certain  to  follow  it  in  all  cases.  This, 
however,  like  most  positive  statements  on  the  sub- 
ject of  syphilis,  requires  qualification.  We  liave 
ourselves  met  with  several  well-marked  instances 
of  indurated  sores,  in  which  there  has  been  an 
immunity  from  further  consequences  for  several 
years.  These,  however,  were  treated  with  mercury. 
Dr.  Biieck  states  tliat  he  has  met  with  cases  of  the 
same  kind,  for  which  no  specific  treatment  was 
adopted,  and  yet  no  further  disease  appeared. 
Without  mercury  the  probability  of  secondary 
disease  after  an  indurated  sore  is  certainly  very 
great.  With  mercury  the  probability  is,  we  be- 
lieve, much  diminished,  but  there  is  still  consi- 
derable risk. 

But  there  is  the  other  question,  a  most  important 
one,  as  to  the  immunity  from  secondary  disease 
after  the  soft  sore,  which  has  been  so  positively 
asserted  of  late  years.  Of  the  erroneous  nature  of 
this  view  we  entertain  a  very  strong  conviction. 
We  are  certain  that  sores  which  have  never  shown 
induration  at  any  period  of  their  progress,  and 
which  we  have  ourselves  watched  carefully  through- 
out, have  nevertheless  been  followed  at  the  usual 
period  bv  a  well-marked  secondary  eruption.  With 
the  truth  of  this  we  have  long  been  strongly  im- 
pressed, and  with  the  consequent  necessity  for  a 
verv  guarded  prognosis  on  the  subject  of  secondary 
disease  in  such  cases.  Many  young  surgeons, 
more  influenced  by  authoritative  teaching  than 
we  are  disposed  to  be,  have  been  in  the  lia'iit  of 
assuring  patients  who  presented  themselves  with 
a  non-indurated  sore  that  they  need  not  apprehend 
any  further  consequences,  till  the  signal  falsification 
of  their  predictions  on  several  occasions  convinced 
them  of  the  imprudence  of  such  an  opinion,  and  of 
the  unreliab'e  character  of  the  doctrine.  In  the 
present  day  the  falsity  of  this  view  has  been  verified 
so  often,  and  by  so  many  competent  authorities, 
that  we  believe  it  will  not  be  long  before  the  old 
doctrine  again  meets  with  general  acceptation. 
This  fact,  of  the  truth  of  which  we  are  firmly  con- 
vinced, of  course  operates  in  our  mind  in  the 
strongest  possible  manner  against  the  dmible  virus 
theor)',  and  in  favour  of  the  older  view — that  both 
kinds  of  sore  are  derived  from  one  and  the  same 
source. 

There  is  another  point  of  distinction  between 
the  two  kinds  of  sore,  which  is  of  ureat  importance, 
but  to  which  we  have  not  yet  alluded.  We  mean 
the  period  of  incubation  which  is  said  to  precede 
the  appearance  of  the  indurated  sore.  It  is  ad- 
mitted, almost  universally,  that  the  soft  sore  com- 
mences to  influence  the  tissues  from  the  moment 
of  its  application,  and  that  when  inoculated,  it 
gives  rise  to  a  pustule  which  is  usually  distinct 
enough  at  the  end  of  forty-eight  hours.  But  we 
are  told  that  the  hard  sore"  presents  a  marked  con- 
trast to  this,  and  that  it  does  not  cause  any  per- 
ceptible action  upon  the  contaminated  part  till 
after  a  period  of  incubation  varying  from  eight  or 
nine  days  to  three  weeks  or  a  month  ;  that  at  the 
end  of  such  period  an  induration  will  be  met  with 
at  the  infected  point,  and  that  the  induration  will 
be  foflowed,  not  preceded,  by  abrasion  or  ulcera- 
tion ;  that  the  appearance  of  tlie  induration  is.  m 
fact,  evidence  of  general  contamination,  and  18  the 
eailiest  of  the  secondary  manifesUitions. 


We  admit  that  cases  answering  to  this  descrip- 
tion are  sometimes  met  with  in  practice,  but  we 
contend  that  this  is  not  the  only  mode,  or  indeed  the 
most  frequent  mode,  in  which  the  indurated  sore 
is  developed.     From  what  is  continually  passing 
under  our  eyes,  we  find  it  impossible  to  doubt  that 
the  hard  sore,  like  tlie  soft  sore,  is  in  the  majority 
of  cases  noticeable  within  a  very  short  period  after 
contagion.    Often,  like  the  soft  sore,  it  is  a  small 
ulcer  or  pustule  for  the  first  two  or  three  days,  but 
after  a  short  time,  induration  takes  place  around 
its  base,  the  secretion  from  its  surface  diminishes, 
and  instead  of  being  purulent  becomes  scanty  and 
serous  in  character,  and  a  typical  indurated  sore 
is  before  us.    This,  it  appears  to  us,  is  the  regular 
and  normal  mode  in  which  the  indurated  sore  is 
produced.    Or,  instead  of  being  pustular  at  first, 
it  may  be  a  mereabrasion,  beneath  which  an  etfusion 
of  lymph  very  shortly  takes  place. 

What  is   the  meaning,  then,  of  those  cases  to 
which  we  have  alluded,  in  which  there  is  an  incu- 
bation of  several  weeks  between  the  application  of 
the  virus  and  the  appearance  of  the  local  disease, 
a  circumstance  which  some  modern  writers  have 
alleged  to  be  a  constant  characteristic  of  the  indu- 
rated sore  ?    From  what  has  been  observed  of  late 
years,  they  admit  of  satisfactory  explanation  on 
the  supposition  that  they  are  examples  of  conta- 
gion from  secondary  syphilitic  affections.    It  has 
been  demonstrated  beyond  the  possibility  of  doubt, 
that  certain  secondary  affections,  especially  those 
producing  secretions  from  their  surface,  such  as 
mucous  tubercles,  are  contagious  when  their  secre- 
tion is  applied  to  an  abraded  surface,  or  even  when 
inoculated  in  the  ordinary  way.     There  is  an 
amount  of  evidence  in  favour  of  this  which  is  abso- 
lutely conclusive,  both  from  cases  in  which  the 
contagion   has  been  conveyed  artificially,  as  a 
matter  of  experiment,  to  healthy  individuals,  and 
a  much  larger  number  in  which  it  has  been  con- 
vej-ed  in  the  natural  way,  and  has  been  satisfac- 
torily traced  to  its  source.    In  these  instances, 
with  few,  if  anj-,  exceptions,  there  has  been  no 
immediate  local  effect,  but  after  a  considerable  in- 
terval an  induration  and  abrasion  have  appeared  at 
the  infected  spot,  and  have  been  followed  by  the 
usual  train  of  secondary  manifestations.  '  There 
are  therefore  good  grounds  for  attributing  those 
cases  in  which  we  meet  with  a  lengthened  incuba- 
tion to  the  effect  of  contagion  from  secondary  sy- 
philitic matter,  a  mode  of  communication  whicli 
is  probably  much  more  common  than  is  usually  be- 
lieved. We  repeat,  however,  that  we  do  not  believe 
this  to  be  the  ordinary  mode  of  development  of 
the  indurated  sore,  or  that  a  period  of  incubation 
ia  its  constant  or  even  its  most  frequent  charac- 
teristic. 

We  shall  next  refer  to  the  difference  of  opinion 
which  prevails  on  the  inoculability  of  the  matter 
from  an  indurated  or  infecting  sore,  llicord,  in 
his  earlier  experiments,  does  not  appear  to  have 
remarked  any  material  difference  between  tlie  two 
kinds  of  sore  in  this  respect.  According  to  him, 
the  production  of  the  characteristic  pustule  by  in- 
oculation was  a  sure  diaijnostic  sign,  a  true  test 
of  the  nature  of  the  disease.  The  earlier  advo- 
cates of  the  duality  theory  also  appear  to  have 
considered  the  inoculability  of  the  hard  sore  on 
the  person  bearing  it  as  an  established  fact  ;  but 
inasmuch  as,  when  thus  inoculated,  it  was  found  to 
be  a  soft  and  not  a  hard  sore  which  was  usually 

vor,.  II. 


VENEREAL  DISEASE,  951 

produced,  and  this  circumstance  was  incompatible 
with  the  dominant  idea  of  these  gentlemen,  that 
each  kind  of  sore  always  produced  its  like,  the  in- 
congruity was  sought  to  be  explained  by  the  hy- 
pothesis that  the  hard  sore  became  a  soft  sore  in 
a  syphilitic  person,  but  would  retain  its  infecting 
property  and  become  a  hard  one  again,  if  trans- 
ferred to  what  our  neighbours  call  a  virgin  sub- 
ject.   It  would  certainly  be  a  very  remarkable 
circumstance,  to  say  the  least  of  it,  that  the  one 
disease  if  it  have  no  more  affinity  with  the  other  than 
it  has  with  scarlatina  or  small-pox,  should,  under 
the  circumstances  alluded  to,  be  in  the  habit  of 
inveslin^T  itself  with  precisely  similar  outward  cha- 
racteristics.   But  at  a  later  period  the  same  ob- 
servers found  that  this  ingenious  explanation  was 
unnecessary,  because,  meeting  with  difficulty  in 
inoculating  from  an  indurated  sore,  they  jumped  to 
the  conclusion  that  the  sore  in  question  nevar  is 
inoculable  on  the  same  person,  or  on  anyone  who 
has,  or  who  at  any  time  has  had,  true  syphilis. 

This  view  of  the  case  is  not  altogether  without 
foundation,  for  there  is  undoubtedly  a  difference 
in  the  degree  of  inoculability  of  the  two  kinds  of 
sore.  Inoculation  with  the  matter  of  a  soft  sore 
will  usually,  though  not  always,  succeed,  let  the 
person  inoculated  be  the  subject  of  syphilis  or 
not.  Inoculation  with  the  matter  from  the  hard 
sore  will  not  unfrequently  fail,  unless  certain  pre- 
cautions are  taken,  whether  inoculated  upon  the  in- 
dividual bearing  it,  or  upon  another  syphilitic 
subject.  Whether  it  would  succeed  more  readily 
on  a  subject  free  from  syphilis,  there  is  not  suffi- 
cient evidence  to  show,  and  experiments  to  settle 
such  a  question  are  obviously  unjustifiable. 

Mr.  Lee  (See  Brit.  ^  For.  Med.  Chir.  Review, 
1856),  was,  we  believe,  one  of  the  first  to  draw  at- 
tention to  the  difficulty  of  inoculating  from  the 
indurated  sore.     He  attributed  the  difference  of 
the  two  sores  in  this  respect  to  the  difference  in 
the  character  of  their  secretion  ;  that  from  the  soft 
sore  consisting  of  well-developed  pus,  that  from 
the  hard  sore  being  scanty  and  serous,  the  product 
of  the  adhesive,  as  contrasted  with  the  suppurative 
inflammation,  and  usually  destitute  of  pus  globules. 
Mr.  Lee  afterwards  showed  that  if  the  hard  sore 
were  artificially  irritated,  and  so  made  to  secrete 
true  pus,  it  then  became  inoculable  without  much 
difficulty.;  but  he  states  that  the  results  of  such 
inoculations  were  quite  differt-nt  in  their  course 
from  those  following  ordinary  inoculation  from  sup- 
purating sores  ;  that  pustules  were  sometimes  pro- 
duced, but  these  shortly  dried  up,  and  the  inflam- 
mation consequent  upon  the  punctures  soon  declared 
itself  to  be  of  the  adhesive  character.    (See  Brit. 
cj  For.  Med.  Chir.  Review,  April,  1853.)  Various 
experimenters  have  since  confirmed  Mr.  Lee's 
statement  that  the  indurated  sore  may  be  inocu- 
lated when  artificially  irritated  and  made  to  sup- 
purate, but  it  has  not  been  found  that  the  sores  so 
produced  have  had  any  of  the  characters  of  the 
indurated  sore,  as  observed  by  Mr.  Lee  ;  they 
have,  on  the  contrary,  resembled  as  closely  as  pos- 
sible the  pustules  produced  by  inoculating  from  the 
ordinary  soft  chancre. 

It  would  appear,  then,  that  properly  developed 
pus  is  necessary  for  the  successful  inoculation  of 
syphilis  (at  all  events  on  a  syphilitic  patient);  and 
this  view  is  supported  conversely  by  some  experi- 
ments made  by  Rollet,  who  found  that  if  tlio 
secretion  from  a  soft  sore  was  deprived  of  its  pus 
3  ^ 
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globules  by  filtration,  tlie  remaining  liquor  puris 
was  uninoculable 


But,  side  by  side  witli  the  positive  assertions  of 
the  modern  French  school,  that  the  indurated 
chancre  is  never  inoculable,  it  is  interesting  to 
contrast  the  opinions  of  those  who  have  practised 
syphilisation,  and  who  therefore  have  had  the 
largest  experience  in  syphilitic  inoculation.  Sperino, 
in  his  original  work,  says  that  he  always  chooses 
the  matter  from  indurated  Hunteriau  chancres,  and 
does  not  allude  to  any  particular  difficulty  in 
inoculating  from  them.    Dr.  Boeck,  who  has  been 
practising  syphilisation  on  an  extensive  scale  for 
the  last  fifteen  years,  finds  that,  if  certain  precau- 
tions are  taken,  it  is  only  as  an  exception  that  the 
hard  sore  is  non-inoculable  in  a  syphilitic  person,  i 
He  prefers  this  kind  of  matter  for  purposes  of 
syphilisation,  and  constantly  uses  it,  finding  it,  as 
he  says,  more  rapid  in  its  curative  action  and  less 
locally  irritating.     Dr.  Boeck  admits,  however, 
that  in  proportion  as  the  secretion  from  the  sore  is 
thin  and  serous,  will  be  the  probability  of  failure  ; 
he  therefore  recommends  that  a  piece  of  dry  lint 
should  be  left  in  contact  with  the  sore  for  twenty- 
four  hours,  at  the  end  of  which  time  there  will  be 
found  a  thick  and  purulent  secretion,  from  which  a 
positive  result  can  usually  be  obtained.    In  case 
of  failure  he  re-inoculates  daily,  and  by  persevering 
in  this  way  very  rarely  fails  of  success.    His  col- 
league and  assistant.  Dr.  Bidenkap,  relates  fifteen 
cases  of  successful  inoculation  from  indurated  sores 
on  the  individuals  bearing  them.    He  says  that  he 
could  bring  forward  a  much  larger  number,  but  he 
restricts  himself  to  these,  because  in  all  of  them 
secondary  disease  had  already  appeared,  and  the 
truly  infecting  nature  of  the  primary  sore  was 
therefore  beyond  all  doubt.    (See  Rccherclies  sur 
la  syphilis,  by  W.  Boeck,  p.  65).    Similar  results 
have  also  recently  been  obtained  in  the  Vienna 
Hospital  by  Dr.  Pick.    (See  Auspitz  de  Lchren 
von  si/pJiilitischen  contagium  Wien  1866). 

We  are  cognizant  of  six  cases  in  which  the 
matter  from  indurated    sores    was  inoculated 
successfully.     Three  of  these  were  inoculations 
from  indurated  sores  on  syphilitic  patients  ;  the 
other  three  were  auto-inoculations.    The  first  three 
occurred  in  the  female  Lock  Hospital  ;  one  was 
inoculated  by  Dr.  Boeck,  one  by  Mr.  Gascoyen, 
and  one  by  Mr.  J.  Lane.    In  each  the  sore  from 
which  the  matter  was  taken  was  carefully  selected, 
and  presented  all  the  typical  characters  of  an 
indurated  sore.    Previous  to  the  inoculation  sup- 
puration had  been  excited  in  them  by  the  applica- 
tion of  the  Unguentum  sabinBs.    In  all  the  inocu- 
lations were  carried  through  a  lengthened  series. 
Of  the  three  cases  of  auto-inoculation,  two  were 
male  patients  under   the  care  of  Mr.  Walter 
Coulson  at  the  Lock  Hospital.    In  the  first  he  did 
not  obtain  a  positive  result  till  after  a  daily  inocu- 
lation for  three  weeks.     In  the  second  he  suc- 
ceeded on  the  fifth  trial.     The  third  case  was 
inoculated  by  Mr.  Berkeley  Hill.    In  this  case 
there  was  a  well-marked  indurated  sore  on  the  pre- 
puce, from  w  hich  Mr.Hill,  after  irritation  with  Ung. 
sabina,  had  obtained  in  the  first  attempt  three 
well-developed  pustules  on  the  abdomen,  and  from 
these  he  inoculated  successfully  a  second  and  a 
third  time.    In  all  these  cases  of  inoculation  from 
indurated  sores  the  pustules  liave  been  large,  and 
have  produced  ulcers  varying  in  size  from  a  four- 
penny  piecc  to  a  shilling,  but  there  has  been 


nothing  in  their  appearance  to  distinguish  them 
from  inoculations  made  from  non-indurated  sores. 
There  has  been  no  more  appearance  of  induration 
in  the  one  th.an  in  the  other  ;  no  noticeable  differ- 
ence in  the  duration  of  the  ulcers,  which  averaged 
from  three  to  four  weeks  ;  or  in  the  appearance  of 
the  resulting  cicatrices. 

We  are  therefore  confirmed  in  the  opinion  which 
we  have  always  entertained,  that  there  is  no 
essential  or  generic  difference  between  the  two 
kinds  of  venereal  sores,  and  no  valid  grounds  for 
the  assertion  that  they  invariably  produce  their 
like. 

But  there  are  other  proofs  afforded  by  syphilisa- 
tion of  the  unity  of  venereal  disease.    It  has  been 
found  that  after  inoculations  have  been  practised 
for  a  certain  length  of  time,  positive  results  will  no 
longer  be  obtainable.  A  condition  of  resistance  to, 
or  immunity  from,  the  contagion  of  syphilis,  more 
or  less  absolute,  will  have  been  acquired.  This 
immunity,  it  appears,  is  sooner  reached  when  the 
indurated,  than  when  the  non-indurated  matter 
is  used,  though  it  is  attainable  with  one  as  cer- 
tainly as  with  the  other.    But  whichever  matter 
has  been  employed,  the  patient,  when  immunity 
has  been  obtained,  is  proof  against  the  effect  of 
both  kinds,  or  so  nearly  proof  that  no  new  matter 
of  any  kind  can  be  inoculated  through  a  series  of 
more  than  two  or  three  generations.    This  is 
surely  very  strgng  evidence  that  we  are  not  deal- 
ing with  two  separate  and  distinct  diseases.  But 
in  addition  to  this  it  is  affirmed  by  Dr.  Boeck  and 
others,  who  have  practised  syphilisation  on  a  large 
scale,  that  its  curative  effect  is  obtained  equally 
with   both  kinds  of  matter.    Of  the  curative 
effects   of  syphilisation  we  hesitate  to  express 
an  opinion  ;  but  froTn  our  own  observation  we 
can  testify  to  the  reality  of  the  immunity  pro- 
duced, and  to  its  being  obtainable  whether  the 
•matter  employed  is  derived  from  the  hard  or  from 
the  soft  sore. 

Attempts  have  recently  been  made  to  explain 
the  cases  in  which  the  hard  sore  has  been  success- 
fully inoculated  on  the  bearer,  or  on  another  syphi- 
litic patient.  It  has  been  said  that  the  lancet  may 
have  been  previously  used  for  inoculating  from  soft 
sores,  and  may  not  have  been  sufficiently  wiped. 
It  is,  no  doubt,  just  conceivable  that,  in  the  hands 
of  an  extremely  careless  person,  a  lancet  sufficiently 
contaminated  with  matter  from  a  soft  sore  to  pro- 
duce a  positive  result  may  have  been  employed. 
But  every  one  who  has  inoculated  much  must 
know  that  considerable  care  is  necessary  to  insure 
success,  even  with  soft  matter,  and  that  it  W 
extremely  imlikely  that  an  inoculation  should  taJte 
after  a  lancet  has  been  wiped,  let  the  wiping  haw 
been  done  ever  so  carelessly.  That  such  a  thing 
via!/  have  occurred  once  or  twice  is  corUimly  c«-] 
dib'le;  that  it  should  have  occurred,  not  exceptional^ 
but  in  all  the  numerous  cases  in  which  the  hara| 
sore  has  now  been  inoculated  by  undeniably  com- 
petent observers,  is  as  certainly  beyond  the  hmlB 
of  ordinary  belief.  We  consider,  therefore,  we«^e 
justified  in  affirming  that  the  inoculability  ot  w 
indurated  sore  on  a  syphilitic  patient  has  becnimijf 
established.  ,  . 

But,  if  the  inoculability  of  the  indurated  sore 
has  been  denied  on  insufficient  g™"»I^f' °"  L 
other  hand  we  believe  that  the  """^"'•'''"'•'y  °I  *° 
soft  sore  has  been  much  exaggerated.   U  nas 
affirmed  positively  that  the  soft  sore  is  a  pureyr 


VENEREAL  DISEASE, 


863 


locfil  disease,  coramunicnble  to  every  person  alike, 
wliether  previously  syphilitic  or  not.  From  what 
we  have  seen  we  can  state  that  this  is  certainly  not 
always  the  case.  Wherever  there  is  any  great 
depression  of  the  vital  powers,  there  seems  to  be 
great  difficulty  in  obtaining  a  positive  result  from 
inoculation  with  syphilitic  matter,  whether  ob- 
tained from  hard  or  soft  sores.  We  have  witnessed 
two  cases  of  severe  tertiary  syphilis,  in  which  for 
a  long  time  no  inoculations  could  be  made  to 
succeed.  Another  patient,  wiiile  undergoing 
syphilisation,  suffered  from  an  attack  of  jaundice, 
and,  while  she  was  jaundiced,  no  inoculations 
could  be  made  to  take,  although  they  had  taken 
freely  before  the  jaundice  commenced,  and  took 
again,  with  equal  freedom,  after  the  jaundice 
got  well.  Another  patient  in  the  Lock  Hospital, 
with  a  severe  secondary  eruption,  but  who  was  in  a 
very  depressed  condition,  was  inoculated  over  and 
over  again  without  effect  with  matter  from  every 
variety  of  source.  In  this  case,  shortly  after  the 
treatment  was  commenced,  an  enlargement  was 
noticed  in  the  right  hypochondriac  region,  which 
gradually  increased,  and  in  about  three  months 
caused  her  death.  The  tumor  was  supposed 
during  life  to  be  malignant,  but  a  post-mortem 
examination  showed  an  enormously  enlarged  liver, 
which  was  affected  uniformly  throughout  with 
"  waxy  degeneration."  This  patient  was  inocu- 
lated on  forty-three  different  occasions,  and  on  two 
only  was  anything  like  a  positive  result  obtained, 
and  even  then  the  pustules  were  small  and  abor- 
tive. 

We  are  aware  that  those  who  support  the  view 
that  there  are  two  syphilitic  poisons  have  a  mode 
of  explaining  away  all  the  anomalies  and  contra- 
dictions to  which  we  have  alluded.  They  do  so  by 
the  hypothesis  that  there  is  another  kind  of  sore, 
called  the  mixed  chancre,  which  has  been  much 
talked  of  within  the  last  few  years.  This  mixed 
chancre  is  said  to  result  from  the  accidental  im- 
plantation of  both  poisons  on  the  same  spot.  It 
partakes  of  the  qualities  of  both  kinds  of  sore, 
having  the  suppurating  surface  and  ready  inocula- 
bility  of  the  one,  with  the  induration  and  infecting 
property  of  the  other.  An  individual  bearing  both 
kinds  of  sore  may  communicate  at  the  same 
moment  a  double  contagion  to  another  person  ;  or  a 
hard  sore  may  at  any  time  during  its  progress  be 
contaminated  with  matter  from  a  soft  sore,  or  vice 
versa,  and  a  mixed  chancre  be  the  result. 

This  certainly  will  explain  away  difficulties  in 
a  very  convenient  mannctr.  Thus,  if  we  allege 
that  an  infecting  sore  may  have  all  the  characttjrs 
of  a  soft  sore  at  first,  and  afterwards  become  indu- 
rated, we  are  told  that  it  is  a  mixed  chancre,  which 
has  developed  its  soft  moiety  immediately  after 
contagion,  but  to  which  the  hard  half  has  been 
superadded  after  the  proper  period  of  incubation. 
If  we  say  that  secondary  symptoms  sometimes  fol- 
low the  soft  sore,  this  also  was  a  mixed  chancre, 
the  induration  of  which  was  probably  slight,  and 
must  have  been  overli)oked.  If  we  succeed  in 
inoculating  with  the  matter  from  an  indurated 
sore,  this  again  must  have  been  a  miml  chancre, 
or  a  positive  result  could  never  h.'ivo  been  obtained, 
and  we  must,  therefore,  have  been  mistaken  as  to 
its  real  nature. 

Now,  we  believe  it  has  never  bcpn  claimed  for 
the  mixed  chancre  that  it  is  anything  more  than 
an  unusual  or  exceptional  occurrence.  If,  however, 


we  admit  its  existence,  it  becomes  necessary  to 
believe  it  to  be  exceedingly  frequent,  or  it  will  not 
serve  for  an  explanation  of  all  the  difficulties  of 
which  we  have  spoken.  It  must  have  been  present 
in  all  those  cases  in  which  secondary  disease  fol- 
lows the  soft  sore  ;  in  all  those  cases,  by  no 
means  rare,  in  which  the  sore  is  soft  at  first,  and 
becomes  hard  afterwards  ;  and  again,  in  all  those 
cases,  now  very  numerous,  in  which  the  hard  sore 
has  been  successfully  inoculated  on  a  syphilitic 
person.  It  obliges  us  to  suppose  that  Drs.  Sperino, 
Boeck,  Bidenkap,  Melchoir  Robert,  Auspitz  of 
Vienna,  and  others,  who  have  inoculated  success- 
fully with  matter  from  iijdurated  sores,  have 
always  been  mistaken  as  to  their  real  nature,  and 
that  none  of  them  know  an  indurated  sore  when 
they  see  one.  But  in  this  latter  class  of  cases  it  is 
certain  that  such  a  mistake  cannot  alivays  have  been 
made  ;  because  it  has  happened,  not  once  or 
twice,  but  over  and  over  again,  that  when  the 
secretion  was  thin  and  serous,  as  is  often  the  case 
in  indurated  sores,  the  inoculations  failed,  whereas 
afterwards,  when  the  same  sores  were  made  to 
produce  pus,  the  inoculations  succeeded.  These 
cases,  therefore,  could  not  have  been  examples  of 
the  mixed  chancre,  or  according  to  the  views  of 
the  dualists,  they  would  have  been  equally  inocu- 
lable  from  the  first. 

It  is  easy  enough  to  assert  a  proposition  which, 
though  it  may  have  little  or  no  foundation,  may 
nevertheless  be  almost  impossible  to  disprove  ;  and 
this  appears  to  me  to  be  very  much  the  case 
with  the  mixed  chancre.  We  contend,  therefore, 
that  those  who  decline  to  admit  the  reality 
of  this  double-barrelled  sore  are  not  bound  to 
prove  its  fallacy.  The  burden  of  proof  is  on  the 
other  side,  and  rests  with  those  who  have  en- 
deavoured to  establish  its  existence. 

But  the  evidence  in  its  favour  is  of  the  slenderest 
possible  character.  It  appears  that  in  certain  cases 
matter  from  a  soft  sore  has  been  placed  upon  a 
hard  sore,  and  the  hard  sore  has  then  taken  on  a 
suppurative  action,  and  has  produced  readily  inocu- 
lable  pus,  whereas  the  matter  which  it  originally 
secreted  had  been  previously  proved  to  be  non- 
inoculable.  This  we  can  readily  believe,  and 
should  have  expected  a  priori.  But  the  fact  is  of 
no  value  in  proving  the  existence  of  the  mixed 
chancre,  or  the  truth  of  the  duality  theory,  because 
it  admits  of  a  much  more  simple  and  intelligible 
explanation.  It  is  clear  enough  that  in' these  cases 
the  indurated  sore  was  irritated  and  made  to 
suppurate  by  the  more  virulent  quality  of  the  new 
matter  placed  ttpon  it,  just  as  if  it  had  been  irri- 
tated with  a  blister  or  with  savine  ointment,  and 
hence  its  increased  inoculability.  The  converse 
experiment  of  inoculating  a  soft  sore  with  matter 
from  a  hard  sore  has  not,  as  far  as  we  know,  been 
attempted,  though  some  few  cases  have  been  re- 
corded with  a  view  to  show  that  this  kind  of  mix- 
ture also  may  take  place,  and  that  a  soft  sore  may 
alter  its  character  in  consequence  of  being  con- 
taminated with  matter  from  a  hard  sore.  Isolated 
examples  are  never  worth  much  in  the  solution  of 
a  difficult  question  like  this,  but  here — even  if  wo 
admit  the  facts  to  bo  as  stated — they  are  valueless 
as  evidence  in  favour  of  the  mixture;  for  there  is 
another  and  a  better  explanation  ready  at  hand, 
in  the  fact  that  a  soft  sore  may,  of  its  orim  accord, 
become  indurated  at  any  period  of  its  progress. 

When  the  reality  of  the  mixed  chancre  is 
•4 
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f  stablislied  it  will  be  logitimate  to  use  it  to  explain 
otherwise  unexplainahle  cases,  but  it  is  not  legiti- 
mate to  use  cases,  otherivise  easily  explainable,  in 
support  of  the  preconceived  idea  of  the  mixed 
chancre.  There  is,  in  our  opinion,  nothing  at 
present  to  elevate  it  above  the  level  of  pure  hypo- 
thesis. We  do  not  hesitate  to  regard  it  as  a  myth 
which  has  had  its  origin  solely  in  the  necessity  for 
a  plausible  explanation  of  the  various  anomalies  of 
the  double  virus  theory,  without  which  necessity 
it  is  our  belief  it  would  never  have  been  hoard  of. 

In  the  forego'ing  remarks  we  have  endeavoured 
to  give  expression  to  the  opinion  we  have  alwn3'R 
entertained,  that  recent  researches  into  the  subject 
of  syphilis  have  not  always  been  advances  in  the 
right  direction;  that  there  has  been  of  late,  in  the 
modern  French  school  especially,  too  great  a  dis- 
position to  dogmatise,  and  to  educe  positive  laws 
from  a  one-sided  examination  of  facts;  and  that, 
consequently,  mmy  of  the  conclusions  arrived  at 
will  not  stand  the  test  of  impartial  examination. 
Much  may  be  learnt  from  what  has  been  done,  but 
there  is  a  good  deal  also  which  will  require  to  be 
unlearnt;  and  the  doctrines  of  twenty  years  ago 
are  not  yet  so  completely  revolutionised  as  many 
modern  authorities  vv'ould  lead  us  to  believe.] 

[Modern  Treaiment — The  modern  treatment  of 
syphilis  resolves  itself  into  the  management  of  the 
priniar}',  the  secondary,  and  the  tertiary  manifes- 
tations, of  each  of  which  it  is  necessary  to  speak 
separately. 

Primary  SypJiilitic  Sores. — In  discussing  the 
treatment  of  these,  according  to  the  practice  of  the 
present  day,  their  division  into  two  classes,  the 
indurated  and  the  unindurated,  is  very  convenient, 
especially  with  reference  to  the  propriety  of  adopt- 
ing a  mercurial  treatment.  The  soft  sores  are 
more  frequent  than  the  hard  in  the  proportion  of 
five  or  six  to  one,  while  they  are  rarely  (those 
who  hold  that  there  are  two  distinct  poisons  say 
never)  followed  by  constitutional  infection.  If 
mercury,  therefore,  is  given  in  all  such  cases, 
with  the  view  of  preventing  this  result,  it  will  be 
given  unnecessarily  in  the  very  great  majority  : 
and  since  it  has  not  been  found  to  exert  any  bene- 
ficial influence  in  promoting  the  healing  of  this 
kind  of  sore,  surgeons  are  now  pretty  generally 
agreed  that  it  is  more  prudent  to  withhold  the 
remedy  altogether  in  tiiis  class  of  affectiims. 

When  a  sore  of  this  character  is  seen  in  its 
early  stage,  say  when  of  not  more  than  four  or 
five  days'  duration,  destructive  cauterization  is 
without  doubt  the  most  effectual  metluid.  Strong 
■  nitric  acid,  and  it  should  be  the  strongest  pro- 
curable, is  one  of  the  best  agents  for  this  purpose. 
It  should  be  freely  applied  both  to  the  surface 
and  edges  of  the  sore,  so  as  to  completely  destroy 
them.  If  this  is  effectually  done,  a  healthy  sur- 
face is  left  when  theeschar  separates,  which  rapidly 
heals,  and  all  after  consequences  are  averted. 
After  the  period  mentioned,  however,  cauterisa- 
tion is  so  often  ineffectual,  that  the  better  plan 
seems  to  be  to  let  the  sore  run  its  course. 

The  treatment  should  then  consist  of,  above  all, 
scrupulous  cleanliness,  the  application  of  gently 
stimulating  and  cleansing  applications  to  the  ulcer- 
ating surface,  and  the  avoidance  of  all  extraneous 
irritation  by  over-exertion,  friction  with  the 
clothing,  or  otherwise.  Jjocally,  there  are  no 
better  applications  than  weak  solutions  of  chlo- 
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rated  soda,  of  carbolic  acid,  of  sulphate  of  z\n<r 
or  the  old-fashioned  black  wash  of  the  strength 
ordered  in  the  present  Pharmacopoeia,  viz. — three 
grains  of  calomel  to  the  ounce  of  lime  water.  A. 
fresh  application  of  lint  dipped  in  one  of  these 
lotions  should  be  made  every  five  or  six  hours. 
Generally,  the  treatment  must  be  regulated  by 
the  condition  of  the  patient  and  the  appearance 
of  the  sores  ;  if  these  are  inflamed,  purgatives  and 
salines  will  be  useful  ;  if  they  are  slow  in  their 
progress,  tonic  medicines  will  often  be  required. 

By  means  of  this  kind  it  is  surprising  v/ithin 
what  narrow  limits  this  form  of  disease  may  be 
confined,  and  to  what  extent  more  severe  conse- 
quences may  be  averted.  The  good  effects  of 
perfect  rest,  regular  diet,  and  scrupulous  cleanli- 
ness,  have  been  strikingly  manifested  in  the 
London  Female  Lock  Hospital  in  the  women  ad- 
mitted under  the  Contagious  Diseases  Acts. 
Amongst  these  patients  soft  sores  are  of  course 
common  enough,  but  from  the  fact  of  their  being 
secluded  for  treatment  at  an  early  period,  the 
sores  are  for  the  most  part  singularly  small  and 
superficial,  and  very  rapidly  heal.  Suppurating 
buboes  are  exceedingly  rare,  and  anything  like 
phagedena  or  sloughing  still  more  so. 

In  considering  the  treatment  of  the  indurated 
sore,  the  question  of  the  propriety  of  administer- 
ing mercury  or  not  at  once  arises,  and  here 
opinions  are  divided.  It  is  held  by  some  to  be 
useless  as  a  preventive,  that  secondary  affections 
are  certain  to  appear  sooner  or  later,  and  that  the 
effect  of  mercury  is  only  to  retard  and  not  to  pre- 
vent them  ;  that  it  is  better  therefore  to  wait  and 
to  treat  the  sore  by  local  measures  only.  The 
majority,  however,  and  ourselves  among  the  num- 
ber, believe  that  mercurial  treatment  materially 
hastens  the  absorption  of  the  local  induration,  and 
the  healing  of  the  sore;  while  it  also,  in  a  con- 
siderable proportion  of  cases,  prevents  altogether 
the  occurrence  of  future  disease.  It  must  be  per- 
severed with,  not  only  until  the  sore  has  healed, 
but  until  all  trace  of  induration  has  disappeared. 

Sores,  on  which  phagedena  or  sloughing  super- 
venes, must  be  treated  on  the  same  principles  as  pha- 
gedena or  sloughing  generall)-.  These  conditions 
have  no  special  connection  with  syphilis,  and  are 
merel}'-  accidents  occurring  in  the  course  of  that 
disease. 

Treatment  of  Sccondarr/  Syphilis. — For  the  treat- 
ment  of  secondary  syphilis,  especially  in  its  earlier 
stages,  it  is  undoubtedly  the  opinion  of  the_  great 
majority  of  the  profession  that  mercury  is  the 
remedy  whicli  exercises  the  most  decided  thera- 
peutic influence  over  the  disease.  For  more  than 
two  centuries,  through  evil  report  and  good  report, 
it  has  held  and  still  maintains  its  position.  Never- 
theless, the  anti-mercurialists  have  done  great  ser- 
vice in  exploding  the  old  idea  that  mercury  was  a 
specific  remedy"  without  which  the  disease  must 
necessarily  go  on  from  bad  to  worse.  There  are 
few,  nowadays,  who  maintain  that  mercury  has 
any,  so-called',  specific  influence,  or  that  it  does 
more  than  aid  in  the  elimination  of  the  noxious 
influence  or  poison  which  causes  the  outward 
manifestations.  It  is  generally  admitted  that 
svphilis  may  run  its  course  and  terminate  favour- 
ably without  anv  mercurial  treatment,  but  it 
seems  equally  certain  that  the  remedy  does  exer- 
cise a  beneficial  influence  both  in  the  removal  ot 
existing  symptoms,  and  in  hastening  the  ultuiiate 
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restoration  of  the  patient  to  health.  Under  proper 
management,  if  prescribed  within  certain  limits, 
and  at  appropriate  periods,  it  will  effect  this 
without  any  equivalent  disadvantage. 

It  is  in  the  earlier  stage  of  secondary  disease 
that  mercury  is  especially  indicated,  but  it  is  a 
question  worth  considering  whether  it  should  be 
given  indiscriminately  in  all  cases.    Some  of  the 
French  surgeons,  especially  Diday,  are  inclined  to 
dispense  with  it  in  ihe  milder  cases,  those,  for 
instance,  in  which  there  is  only  a  faint  eruption  of 
roseola,  which  they  consider  may  safely  be  left  to 
the  unassisted  operations  of  nature,  while  thev 
resort  to  it  in  cases  of  well  marked  scaly  or 
papular  eruption  with  corresponding  affections  of 
the  mucous  membranes.     In  the  slighter  cases 
alluded  to,  it  may  be  an  open  question,  therefore, 
whether  it  is  worth  while  to  prescribe  a  mercurial 
course,  at  all  events  at  the  commencement  j  but 
in  the  severer  examples,  the  course  of  the  disease 
is  greatly  prolonged  if  it  is  left  alone,  and  it  is  in 
them  especially  that  the  good  effects  of  mercurial 
treatment  are  most  manifest.    The  disappearance 
of  existing  symptoms  is  rapid  under  its  use,  which 
is  the  best  evidence  that  the  morbid  intluence  is 
for  the  time,  at  any  rate,  much  diminished.  Re- 
lapses no  doubt  frequently  occur   under  this  as 
under  every  other  plan  of  treatment,  but  they  are 
as  a  rule  slight  and  unimportant,  and  the  final 
eradication  of  the  syphilitic  poison  is  in  the  end 
greatly  accelerated.  In  many  cases,  where  syphilis 
seems  to  exert  an  unusually  injurious  and  depress- 
ing influence,  mercury  will  be  found  to  be  the 
most  efficient  tonic  that  can  be  prescribed.  Not 
only  will  the  symptoms  disappear,  but  the  patient's 
appetite  will  improve  and  his  weight  incieaso 
under  its  use,  and  this  often,  although  there  may 
be   indications  of  a   strumous  diathesis  which 
might  under  other  circumstances  seem  to  contra- 
indicate  the  use  of  the  remed}'. 

There  are  three  methods  of  administering  mer- 
cury :  by  the  mouth,  by  inunction,  and  by  fumi- 
gation. Each  has  its  appropriate  uses,  but  as  a 
general  rule,  we  have  a  preference  for  the  first,  as 
being  equally  effectual  and  much  more  conve- 
nient. For  internal  use,  there  is  the  choice 
between  blue  pill,  hydrarg.  c.  creta,  the  chloride, 
the  iodide,  the  peroliloride,  and  the  biniodide. 
Blue  pill  or  the  hydrarg.  c.  creta  are  the  least 
likely  to  derange  the  stomach,  and  are  as  effectual 
as  any,  The  dose  should  not,  to  commence  with, 
exceed  three  grains,  with  ith  of  a  grain  of  opium, 
night  and  morning.  Salivation  is  of  course  care- 
fully to  be  guarded  against,  and  the  first  indica- 
tion of  swelling  and  tenderness  along  the  free 
border  of  the  gums  should  be  considered  an  indi- 
cation for  the  diminution  of  the  dose.  In  this 
Way,  all  the  good  effects  of  the  remedy  are  secured, 
without  its  depressing  influence,  and  without  any 
of  the  various  evils  which  have  been  alleged  to 
result  from  its  use.  The  chloride  or  the  iodide  in 
doses  of  about  a  grain  twice  daily  are  preferred  by 
some,  but  we  have  found  them  more  irritating  to 
the  bowels,  more  depressing,  and  tending  more 
rapidly  to  induce  salivation.  The  perchloride  and 
the  biniodide  have  their  appropriate  uses ;  the 
former  is  especially  valuable,  but  not  in  the  early 
periods  of  the  disease.  It  should  be  given  in 
doses  of  Jjth  or  -rV'h  of  a  grain  thrice  daily,  in 
combination  with  tonics.  It  is  in  cases  of  relapse, 
when  mercury  in  other  forms  has  already  bceii 


given,  and  particularly  In  affections  of  the  mouth 
and  throat,  often  so  troublesome  find  persistent, 
and  in  palmar  and  plantar  psoriasis,  that  these 
two  remedies  are  especially  applicable. 

Mercurial  inundion  is  a  very  efficient  method, 
and  is  well  adapted  for  hospital  in-patients,  wlio 
have  nothing  else  to  do  and  who  we  under  regular 
supervision,  but  it  is  troublesome  and  dirty,  and 
is  often  objected  to  by  private  patients  who  wish 
to  conceal  their  disease.  It  may  be  reserved  for 
those  cases  in  which  the  internal  administration 
produces  griping  or  diarrhoea.  Half  a  drachm  of 
the  strong  mercurial  ointment  rubbed  in  on  the 
skin  of  the  thighs,  abdomen,  or  axillaj,  is  an  ap- 
propriate quantity. 

Mercurial  fitmigalion  is  another  very  effectual 
mode,  and  has  again  come  into  fashion  of  late 
through  the  advocacy  in  the  first  instance  of  Mr. 
Langston  Parker  in  1839,  and  afterwards  of  Mr. 
Henry  Lee.  Moist  mercurial  fumigation  or  the 
mercurial  vapour  bath  is  the  plan  now  adopted.  A 
spirit-lamp  is  so  contrived  as  to  surround  the  patient 
with  a  watery  as  well  as  a  mercurial  vapour.  The 
lamp  is  placed  under  the  chair  on  which  he  sits, 
and  he  is  enclosed,  chair  and  all,  in  a  blanket  or 
other  covering,  which  should  reach  to  the  ground 
and  be  tixel  closely  round  his  throat,  as  it  is  not 
expedient  that  the  vapour  should  be  inhaled.  The 
bath  should  be  given  at  bed  time,  and  he  should 
remain  in  it  for  a  quarter  of  an  hour  or  twenty 
minutes.  The  bisulphuret,  the  oxide,  or  the 
chloride  may  be  used;  the  latter  has  been  specially 
recommended  by  Mr.  Lee,  and  is  perhaps  the  most 
convenient  and  effectual.  From  b>j.  to  3s3.  of  calo- 
mel each  night  is  an  appropriate"  dose,  but  care 
should  be  taken  lest  the  mercurial  action  be  carried 
further  than  is  expedient,  and  salivation  induced. 

We  have  given  a  full  and  impartial  trial  both 
in  the  Lock  Hospital  and  in  private  practice  to 
each  of  the  three  methods  of  administering  mercury, 
and  have  been  unable  to  discover  that,  as  a  general 
rule,  there  is  any  material  difference  in  the  result. 
If  fumigation  has  any  special  indication,  it  is  in 
cases  where  there  is  a  copious  skin  eruption,  and 
where  therefore  it  may  be  beneficial  to  give  tlie 
patient  the  advantage  of  its  local  as  well  as  its 
constitutional  operation.  We  have  foumi,  how- 
ever,  that  the  repetition,  for  any  length  of  time, 
of  the  mercurial  vapour  bath  has  had  a  depressing 
influence,  and  that  patients  more  frequently  com- 
plain of  lassitude  and  debility  under  its  use  than 
under  either  of  the  other  methods. 

The  preparations  of  iodine,  in  our  opinion,  have 
no  tlierapinitic  value,  as  a  general  rule,  in  primary 
syphilitic  ulcerations,  whether  attended  with  indu- 
ration or  not.  We  believe  them  to  be  equally  use- 
less in  the  class  of  symptoms  usually  termed 
"  secondary,"  at  all  events  in  their  earlier  stages, 
when  mercury,  under  proper  management,  has  so 
eminently  beneficial  an  effect. 

TrmimanlnJ'Tiirllary  Si/philis. — The  preparations 
of  iodine  have  their  special  application  in  the  treat- 
ment of  the  class  of  symptoms  usually  denominated 
•'  tertiary."  These  are  skin  affections  tending  to 
ulcerate— such  as  tubercle  and  rupia,  destructive 
ulcerations  of  the  throat  and  palate,  affections  of 
the  periosteum  and  bones,  gnniiiiatous  tumours  of 
the  cellular  and  muscular  tissues,  and  affections  of 
bimilar  character  in  internal  organs  ;  some  forms  of 
orchitis  and  also  of  iritis  might  be  iiu  iiided  in  the 
I'st.    In  our  opinion, .nothing  is  more  certain  than, 
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thiit,  as  a  rule,  mercury  is  injurious  in  this  class  of 
affections  ;  tliey  show  themselves  at  a  period  when 
the  direct  influence  of  the  syphilitic  poison  appears 
to  have  passed  away,  and  to  have  left  behind  it  a 
cachexia,  which  manifests  itself  in  the  destructive 
conditions  above  enumerated.    These  are  essen- 
tially asthenic  in  their  origin,  and  the  remedies  re- 
quired are  those  which  will  repair  the  failure  of 
nutrition  and  restore  the  debilitated  powers.  Good 
diet  and  stimulants,  with  pure  air  and  other  fa- 
vourable hygienic  influences,  are  essential;  but,  in 
addition  to"  these,  we  have  in  the  salts  of  iodine  a 
remedy  the  value  of  which  it  is  impossible  to  ex- 
aggerate.   Amongst  them  the  iodide  of  potassium 
holds  deservedly  the  highest  repute.    Under  its 
influence,  rupial  ulcerations  heal  in  the  most  re- 
markable manner,  periosteal  swellings  disappear, 
the  gummatous  tumours  known  as  soft  nodes  are 
rapidly  absorbed,  and  the  strength  and  weight  of 
the  patient   re  increased.    It  is  true  that  he  is  not 
at  once  permanently  cured;  itisnot  to  be  expected 
that  so  serious  a  diathesis  can  be  changed  in  a  few 
weeks,  although  its  outward  manifestations  have 
been  removed  and  destructive  action  has  been 
arrested.    The  symptoms  will  return  again  and 
again,  and  the  remedy  must  be  again  and  again 
resorted  to,  with  the  result,  in  the  great  majority 
of  cases,  of  a  cessation  of  all  outward  symptoms 
and  the  ultimate  permanent  restoration  to  health 
of  the  patient.    It  is  a  mistake  to  suppose  that  a 
recurrence  of  symptoms  is  an  indication  of  the 
failure  of  the  remedy  ;  it  is,  on  the  contrary,  a 
reason  for  its  repetition  ;  and  even  the  appearance 
of  fresh  symptoms  during  its  use  should  be  regarded 
as  an  additional  motive  to  persevere  and  to  aug- 
ment the  quantity  given. 

The  iodide  of  potassium  shoiild  be  commenced 
in  doses  of  three  grains,  to  be  gradually  increased 
to  fifteen  or  twenty  grains,  thrice  dail)'.  It  agrees 
best,  and  its  efliciency  is  increased,  when  combined 
with  carbonate  of  ammonia,  and  administered  in  a 
diluted  condition.  The  decoction  of  sarsaparilia 
is  an  excellent  vehicle,  and  is  in  itself  useful  as  a 
ionic.  The  iodides  of  sodium  and  ammonium  are 
inferior,  in  our  opinion,  to  the  iodide  of  potassium; 
but  when  the  latter  disagrees,  and  produces  dryness 
of  the  throat,  headache,  and  coryza,  they  may  be 
substituted  for  it  with  advantage,  as  they  are  cer- 
tainly not  so  liable  to  be  attended  with  these  un- 
pleasant effects.  We  have  not  met  with  a  case 
in  which  one  or  other  of  the  iodides  could  not  be 
borne,  if  the  dose  at  the  commencement  was  suflTi- 
ciently  reduced— and  in  some  cases  it  is  necessary 
to  make  it  as  small  as  half  a  grain— when  care- 
fully, and  by  slow  degrees,  toleration  will  be  es- 
tablished. In  all  cases  the  gradual  increase  of  dose 
is  a  point  of  great  practical  importance.  It  is  by 
persisting  in  the  same  dose  that  the  good  effect  is 
often  missed,  that  disappointment  ensues,  and 
the  remedy  is  discredited. 

We  are  not  prepared  to  offer  any  explanation  ot 
the  mode  in  which  iodide  of  potassium  acts  so 
beneficially  in  tertiary  syphilis.  It  is  known  to 
be  a  diuretic,  but  it  can  hardly  be  on  this  that  its 
induence  depends.  It  is  also  known  to  act  as  a 
solvent  for  some  metallic  substances  which  may 
have  become  incorporated  in  the  tis!-ues,  of  lead  for 
example,  and,  there  is  good  reason  to  believe,  of 
mercury.  Hence  its  influence  in  causing  salivation, 
as  it  not  unlreiiuciitly  docs,  when  hist  given  to 
those  who  have  taken  too  large  doses  of  nu-rcuiiaU. 
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In  this  way  it  may  prove  beneficial  by  getting  rid 
of  mercury  which  has  been  given  in  excess,  or  per- 
severed in  too  long.    But  it  is  not  only  from  their 
antagonism  to  mercury  that  the  iodides  are  bene- 
ficial in  tertiary  syphilis,  for  their  effects  are  equally 
manifest  when  no  mercury  at  all  has  been  given, 
and  also  in  those  cases  in  which  the  tertiary  stage 
sets  in,  as  it  sometimes  does,  without  having  been 
preceded  by  the  secondary.    Wlialever  may  be 
their  mode  of  operation,  they  are  found  to  be  the 
most  powerful  of  all  stimulants  and  tonics  for  per- 
sons who  labour  under  the  cachexia  of  tertiary 
syphilis.    The  outward  symptoms  disappear  under 
their  use,  the  health  improves,  and  in  the  end,  in 
most  cases,  permanent  recovery  is  the  result.  The 
fact  that  salivation  is  sometimes  induced  when  the 
iodides  are  given  at  the  end  of  a  mercurial  course, 
has,  we  believe,  given  rise  to  the  idea  that  they 
stimulate  and  rouse  up  the  mercurial  influence,  and 
hence  has  arisen  the  custom  of  prescribing  them  in 
secondary  affections,  after  mercury  has  been  dis- 
continued.   We  do  not  agree  with  this  practice, 
although  we  know  it  is  a  very  common  one.  If 
mercury  has  been  given  at  the  proper  time,  and  has 
not  been  given  in  excess,  it  is  better  to  leave  it  to 
do  its  own  work,  than  to  complicate  matters  by 
following  it  with  a  remedy  which  is  antagonistic 
to  it  in  its  action,  and  which  is  inappropriate  to 
tiiat  particular  stage  of  the  disease. 

From  what  has  been  said,  it  may  be  inferred  that 
we  are  not  in  favour  of  the  combination  of  mercury 
with  the  iodides  in  the  treatment  of  syphilis,  al- 
though the  practice  is  frequently  adopted.  A  very 
favourite  method  is  to  give  the  perchloride  of  mer- 
cury in  combination  with  the  iodide  of  potassium 
in  secondary  affections.  The  result  is,  of  course, 
a  solution  of  biniodide  of  mercury  with  iodide  of 
potassium  in  excess.  This  appears  to  be  "  blowing 
hot  and  cold"  at  the  same  time,  since  the  one 
remedy  tends  to  neutralise  the  effect  of  the  other  ; 
and,  in  most  cases,  where  the  one  is  necessary  the 
other  is  injurious. 

If  there  are  any. cases  in  which  such  a  combina- 
tion is  desirable,  it  would  appear  to  be  those  which 
are  passing  through  the  transition  period  between 
the  secondary  and  tertiary  stages,  when  the  symp- 
toms partake  somewhat  of  the  character  of  both 
periods— when,  for  instance,  there  are  patches  of 
scaly  or  papular  eruption  coincidentally  with  dis- 
ease of  periosteum  and  bone,  with  recurrent  intiB, 
chronic  enlargement  of  the  testis,  or  gummatous 
swellings.] 


[S),'pJn!is  affccHng  Iiitmial  Organs— in- 
jurious influence  of  constitutional  syphilis  on  many 
of  the  internal  organs  have  been  of  late  hrought 
under  the  notice  of  the  profession  by  l^""-  "."J!"' 
in  an  able  paper  published  in  Guy's  Nospilal  m- 
ports,  vol.  ix.,  1863.  Dr.  Wilks  is  not  satisfied 
with  the  division  of  the  venereal  disease  in» 
primary,  secondary,  and  tertiary  states;  he  wmua 
recognise  only  two  conditimis  of  the  d's^?*, 
constitutional  syphilis,  and  syphilitic  «ehoxia,  « 
the  sequche  of  syphilid.  In  constitutional  sjph  s 
he  holds  that  there  is  always  a  tondencv  to  tl e 
deposit  of  a  fibro-plastic  lymph,  as  e^-empbfi  d  " 
the  indurated  sore.in  tubercular  c" igneous crup^^^^^^^^^^^ 
in  nodes,  in  subcutaneous  and  submucous  tubercle., 
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sons  wlio  have  led  dissipnted  lives  he  would  also 
place  in  the  same  category.  In  all  such  cases  he 
considers  mercury  to  be  the  most  ellcctuiil  remedy 
for  the  purpose  of  preventing  further  deposition,  and 
for  the  promotion  of  the  absorption  of  that  already 
cxistin^f.  The  syphilitic  cachexia,  or  sequelai  of 
syphilis,  he  looks  upon  as  associated  with  destruc- 
tive processes,  such  as  extensive  ulcerations  or 
sloughing  in  soft  structures,  and  caries  or  necrosis 
in  bone.  With  regard  to  internal  organs,  he 
connects  the  iardaceous  and  waxy  conditions 
occasionally  found  in  the  liver,  spleen,  kidney, 
lungs,  and  other  organs,  with  the  sequelaj  of 
syphilis.  In  all  these  conditions  he  would 
consider  mercury  injurious,  and  would  have  re- 
course to  iodide  of  potassium.  We  cannot  sub- 
scribe to  the  opinion  that  the  deposits  of  nodules 
of  tibro-plastic  material  in  the  tongue  and  other 
muscles,  or  under  the  skin  and  mucous  membrane, 
which  last  we  have  been  in  the  habit  of  naming 
subcutaneous  or  submucous  tubercle,  should  be 
classed  with  secondary  or  constitutional  syphilis, 
and  consequently  treated  by  mercury.  On  the 
contrary,  we  are  inclined  to  maintain  that  they  are 
found  a"ssociated  rather  with  the  so-called  tertiary 
symptoms,  and  require  the  treatment  appropriate 
to  the  sequelcE  of  syphilis.  We  have  seen  many 
fibro-plastic  deposits,  in  the  tongue  and  other 
muscles,  and  under  the  skin  and  mucous  membrane, 
occurring  in  old-standing  cases  of  venereal  disease, 
but  never  in  the  early  stages  of  constitutional 
syphilis,  and  have  always  found  in  these  cases 
iodine  a  more  effectual  remedy  than  mercurj'.  To 
the  other  views  entertained  by  Dr.  Wilks  we  are 
inclined  to  subscribe,  with  the  reservation,  in  which 
he  would  probably  agree  with  us,  that  fibro-plastic 
deposits  will  be  occasionally  met  with  as  the  result 
of  inflammatory  action  from  whatever  cause.  A 
few  quotations  from  Dr.  Wilks's  essay  will  place 
his  views  more  clearly  before  the  reader.  At  page 
4  he  says : 

"  I  would  therefore  insist,  in  limine,  in  reference 
to  this  subject,  that  the  whole  of  the  modern  theories 
have  been  mainly  in  the  direction  of  discovering  a 
wider  extent  of  influence  for  the  venereal  virus, 
and  have  not,  as  some  have  supposed,  tended  to  the 
establishment  of  a  sypliilitic  cause  for  various  well- 
known  internal  diseases.' 

Referring  to  his  own  investigations,  he  says 
"  The  modern  doctrine  simply  maintains  that  the 
internal  organs  may  be  affected  equally  with  the 
external;  that  not  only  the  cranium,  but  the  brain 
within  it,  or  the  nerves;  not  only  the  muscles  of 
the  limbs  and  tongue,  but  the  heart;  not  only  the 
pharynx,  but  tlie  cesophagus;  not  only  the  larynx, 
but  the  trachea,  bronchi, and  lungs;  also  the  liver, 
spleen,  and  other  viscera." 

"  In  syphilis  there  is  a  disposition  to  a  low  form 
of  lymph  or  fibro-plastic  material  in  nearly  every 
■  tissue  of  the  body,  occasionally  modified  in 
character,  to  a  slight  extent,  by  the  organ  in 
which  it  occurs.  Consequently  in  those  who 
have  died  suffering  from  this  disease,  there  is 
scarcely  an  orijan  but  what  may  be  found  alfected 
in  this  particular  way.  In  solid  organs,  or 
in  the  interiur  of  tissues,  there  is  found  a  more 
or  less  circumscribed  deposition  of  an  albumino- 
fibrous  material." 

"  That  whilst  the  system  is  still  contaminated 
by  the  syphilitic  poison,  there  is  this  disposition 
to  the  deposit  of  lymph;  and  also  the  converse. 


VENEREAL  DISEASE.  -'^67  ' 

— that  the  discovery  of  such  disposition  existing 
must  be  regarded  as  evidence  of  the  presence  of 
the  venereal  virus." 

"  The  character  which  the  deposit  assumes  in 
a  muscle  may  be  taken  as  that  which  prevails 
more  or  less  in  all  other  organs.  In  the  tongue, 
or  in  one  of  the  muscles  of  a  limb,  a  rounded 
hard  lump  may  be  felt  through  the  integu- 
ments, and  thus  constitutes  a  tumor.  It  differs, 
however,  from  the  ordinary  class  of  tumors,  known 
•is  new  growths,  since  the  latter  proceed  from  a 
small  point  or  centre,  and  continually  grow  on  the 
surface,  whereby  they  become  circumscribed,  and 
are  constituted  wholly  of  the  new  material  which 
has  been  thrown  out.  This  is  the  case  in  cancer 
and  tubercle.  In  the  syphilitic  tumor,  however, 
the  exudation  appears  to  have  been,  in  the  first 
place,  of  a  soft  and  albuminous  character,  and, 
being  poured  out  in  large  quantity,  has  infiltrated 
the  tissue;  consequently,  when  examined,  the  lymph 
md  the  original  structure  of  the  part  are  found 
incorporated.  At  a  subsequent  period,  when  this 
has  become  hard,  if  a  portion  be  examined  by  the 
microscope,  the  muscular  structure  will  still  be 
found  present  in  the  apparently  simple,  hard, 
fibrous  mass;  and  thus  it  is  that  if  appropriate 
remedies  be  given  at  an  early  period,  the  tissue 
will  be  left  in  its  integrity  after  the  adventitious 
material  has  been  absorbed.  This  is  every-day 
experience  as  regards  the  tongue.  In  consequence, 
also,  of  the  lymph  being  poured  out, and  not  growing 
friim  a  centre,  the  diseased  mass  is  not  so  circum- 
scribed as  a  new  growth,  and  the  lymph  or  fibre 
will  be  found  radiating  into  the  muscular  tissue 
around." 

In  the  liver  the  same  process  occurs.  In 
this  organ  the  nodules  are  not  seen,  as  a  rule, 
until  after  some  years  of  their  existence.  They 
are  then  hard,  more  or  less  circumscribed,  but 
found  shooting  out  their  fibrous  rays  into  the  sur- 
rounding hepatic  tissue.  In  this  case,  also,  owing 
to  the  contraction  which  takes  place,  there  is  often 
left  a  remarkable  cicatriform  appearance  on  the 
surface.  It  is  this  exudation,  or  fibro-plastic  ma- 
terial, and  subsequent  contraction,  which  pecu- 
liarises  the  disease.  The  deposit  which  is  left  in 
the  liver  and  other  organs  has  generally  had  a  long 
existence  there  before  it  comes  under  our  notice, 
and  then,  when  submitted  to  examination  by  the 
microscope,  is  found  to  contain  fibro-plastic  ele- 
ments, small  nuclei,  fatty  granules,  and  some 
amorphous  matter.  By  French  and  German  writers 
the  term  '  gummy  tumor '  is  used  to  designate 
lliese  syphilitic  deposits." 

Aftfr  stating  that  tlie  sequelfe  of  syphilis  are 
manifested  in  the  lungs,  liver,  and  other  organs, 
not  by  deposits  in  nodules,  but  by  a  degeneration 
of  the  fatt}',  Iardaceous,  or  waxy  character,  he 
goes  on  to  say:  "'The  subject,  therefore,  frames 
Itself  to  rny  mind  in  this  way  :  that  the 
so-called  secondary  sj'philis  should  be  simply 
styled  syphilis,  and  that  the  disease  is  known 
to  exist  so  long  as  certain  phenomena  occur, 
these  being  exemplified  more  especially  by  tiie 
exudation  of  lymph  in  the  various  tissues  of  the 
body,  thus  showing  that  a  morbid  action  is  still  in 
existence,  and,  according  to  some  authors,  a  virus 
capable  of  being  propagated  in  various  direct  and 
indirect  manners.  This  virus  may  be  exterminated 
by  remedies,  or  may  wear  itself  out,  and  the  patient 
recover  iiis  health;  but  not  infrequently,  as  a 
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consequence  of  the  vitiation  which  the  constitution 
has  undergone  (although  the  syphilitic  poison  may  it- 
self have  disappeared)  a  morbid  state  of  system  may 
have  been  produced,  tending  sometimes  to  a  fatty 
degeneration  of  the  various  structures  of  the  body, 
but  more  especially  to  that  change  known  as  the 
lardaceous  or  waxy.  This  might,  with  more  pro- 
priety be  called  the  second  stage,  or,  if  preferred, 
the  tertiary  stage;  but  one  to  be  distinguished 
from  the  preceding,  inasmuch  as  the  virus  was 
then  present,  whilst  in  the  latter  it  has  departed, 
the  changes  in  the  tissues  being  attributable  to  the 
cachectic  condition,  and  therefore  not  unlike  what 
may  arise  under  other  circumstances.  Such  a 
division  of  the  disease  into  syphilis  and  its  sequelte 
is  one  which  I  have  long  proposed  to  myself,  finding 
it  a  simple  one,  and  warranted  by  clinical  ex- 
perience as  well  as  by  p.ithological  research." 

The  only  materia!  point  in  which  we  are  unable 
to  agree  with  Dr.  Wilks  has  been  already  alluded 
to,  viz.,  that  the  fibro-plastic  deposits  in  the  mus- 
cles, in  the  subcutaneous  and  submucous  tissues, 
and  in  the  viscera,  which  he  classes  with  secondary 
symptoms,  and  in  which  he  would  recommend 
mercury  for  their  cure.  We,  on  the  other 
hand,  would  group  these  gummatous  deposits, 
together  with  the  so-called  lardaceous  and  waxy 
degenerations  occasionally  found  in  the  viscera, 
as  belonging  to  the  tertiary  syphilitic  affections, 
or  sequoias  of  syphilis,  and  consequently  hold 
that  iodine  and  not  mercury  is  the  remedy  which 
should  be  depended  upon  in  the  treatment  of 
such  cases.  It  would  hardly  be  doing  justice  to 
Dr.  Wilks's  paper  if  we  did  not  apprise  the 
reader  that  his  investigations  are  supported  by 
numerous  highly  interesting  and  apposite  cases 
occurring  in  his  own  public  and  private  practice 
and  in  that  of  his  predecessors  at  Guy's  Hospital.] 

[Tim  Diathetic  Effects  of  Iiilierited  Syphilis 
in  After  Life. — This  article  would  be  incom- 
plete did  we  not  draw  the  attention  of  the 
reader  to  Mr.  Hutchinson's  extended  researches 
on  the  subject  of  inherited  sypliilis,  especially 
in  reference  to  its  effects  on  the  constitution 
at  periods  remote  from  iiifancj'.  For  many 
years  Mr.  Hutchinson  has  devoted  his  attention 
to  this  hitherto  much-neglected  branch  of  in- 
quiry, and  has  from  time  to  time  published  the 
result  of  his  labaurs  in  the  various  medical  peri- 
odicals. In  the  year  1 863  a  very  elaborate  and 
painstaking  work  emanated  from  him,  embodying 
his  previous  views,  and  carrying  them  still  further, 
entitled  "  A  Clinical  Memoir  on  certain  Diseases 
of  the  Eye  and  Ear,  consequent  on  Inherited  Sy- 
philis." The  principal  features  of  this  valuable 
monograph  are  the  unwearied  industry  displayed 
by  him  in  the  collection  of  cases  bearing  upon  the 
points  under  consideration,  and  the  perseverance 
and  boldness  with  which  he  insists  that  certain 
morbid  appearances  affecting  the  teeth,  the  eyes, 
and  the  ears,  hitherto  overlooked  or  misinterpreted 
by  the  profession,  should  be  considered  the  result 
of  inherited  syphilis.  The  influence  of  this  dia- 
thesis on  the  permanent  teeth,  upon  the  cornea 
and  other  tunics  of  the  eye,  as  well  as  upon  the 
hearing,  are  successively  discussed  and  illustrated 
by  plates  and  numerous  cases..  With  respect  to 
the  notching  of  the  permanent  teeth,  it  occurs  in 
by  iar  the  greater  number  of  the  cases  narrated, 
and  is  considered  by  Mr.  Hutchinson  as  a  patho- 
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gnomonic  sign  of  inherited  syphilis.  "The  ground- 
glass  opacity  of  the  cornea,"  hitherto  attributed  to 
struma,  is  treated  of  by  him  under  the  title  of 
syphilitic  keratitis  ;  and  this  opinion  of  its  ori-rin 
from  inherited  syphilis  is  supported  by  no  less  thaa 
10-2  cases  recorded  in  detail,  and  afterwards  care- 
fully tabulated.  The  affections  of  the  iris,  the 
choroid  coat,  and  the  retina  arising  from  the  same 
cause,  are  likewise  brought  under  notice,  and  their 
ophthalmoscopic  characters  detailed  and  repre- 
sented in  the  plates  and  cases  related  in  support 
of  the  conclusions  arrived  at. 

But  the  scope  and  value  of  Mr.  Hutchinson's 
researches  will  be  more  fairly  estimated  by  a 
few  quotations  from  his  published  memoir.  In 
his  preface  he  remarks  ;  "  The  subject  of  in- 
herited venereal  taint  in  its  casual  relation  to 
various  diseases  occurring  in  periods  of  life  more 
or  less  advanced  from  those  of  infancj',  has, 
for  the  last  fourteen  j'ears,  engaged  mj'  close 
attention."  Further  on  in  the  same  preface  he 
observes  "  that  chronic  interstitial  keratitis  is  es- 
sentially an  heredito-syphilitic  disease,  and  that 
dental  peculiarities  of  a  certain  kind  are,  when 
cautiously  examined,  a  reliable  indication  of  in- 
herited taint,  are  indeed  the  principal  assertions 
met  with  in  the  following  pages.  That  both 
should  be  received  with  incredulity  by  those  who 
have  not  had  large  opportunities  for  examining 
the  facts,  is  what  ought  not  only  to  be  expected, 
but  strongly  desired." 

On  the  means  of  recognition  of  the  subjects 
of  heredito-syphilis,  during  the  tertiary  stage 
(pp.  204-5),  he  writes : — "  By  far  the  most 
reliable  amongst  the  objective  symptoms  is  the 
state  of  the  permanent  teeth,  if  the  patient 
be  of  age  to  show  them.  Although  the  tem- 
porary teeth  often,  indeed  usually,  present  some 
peculiarities  in  syphilitic  children,  of  which  a 
trained  observer  maj'  avail  himself,  yet  they  show 
nothing  which  is  pathognomonic,  and  nothing 
which  I  dare  describe  as  worthy  of  general  reli- 
ance. The  central  upper  incisors  of  the  second 
set  are  the  test-teetli,  and  the  surgeon  not  tho- 
roughly conversant  with  the  various  and  very 
common  forms  of  dental  malformation  will  avoid 
much  risk  of  error  if  he  restrict  his  attention  to 
this  pair.  In  syphilitic  patients 'these  teeth  are 
usually  short  and  narrow,  with  a  broad  vertical 
notch  in  the  edges,  and  their  corners  rounded  off. 
Horizontal  notches  or  furrows  are  often  seen,  but 
they,  as  a  rule,  have  nothing  to  do  with  syphilis. 
If  the  question  be  put,  Are  the  teeth  of  the  type 
described  pathognomonic  of  hereditary  taint?  I 
answer  unreservedly,  that  when  well  characterised 
I  believe  they  are.  I  have  met  with  many  ni 
which  the  type  in  question  was  so  slightly  marked 
that  it  served  onl3'  to  suggest  suspicion  and  by  no 
u-.eans  to  remove  doubt,  but  I  have  never  seen  it  well 
characterisL'd  without  having  reason  to  believe  tli.it 
the  inference  to  which  it  pointed  was  well  founded. 

"  Next  in  value  to  the  malformation  of  the  teeth 
are  the  state  of  the  patient's  skin,  the  formation 
of  his  nose,  and  the  contour  of  his  forehead.  '1  he 
skin  is  almost  always  thick,  pasty,  and  opaque. 
It  also  often  shows  little  pits  and  scars,  the  relics 
of  a  former  eruption,  and  at  the  angles  of  the 
mouth  are  radiating  linear  scars  running  out  nito 
the  cheeks.  The  bridge  of  the  nose  is  almost 
always  broader  than  usual,  and  low  ;  often  it  is  re- 
markably sunk  and  expanded.    The  forehead  is 
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usually  largo  and  protuberant  in  the  regions  of  the 
frontal  eminences  ;  often  there  is  a  well-marked 
l)road  depression  a  little  above  the  eyebrows.  The 
hair  is  usually  dry  and  thin,  and  now  and  then 
(but  only  rarely)  the  nails  are  broken  and  splitting 
into  layers.  If  the  eyes  have  already  sulf'ered,  a 
hazy  state  of  the  cornea  and  a  peculiar  leaden, 
lustreless  condition  of  the  iries,  with  or  without 
synechias,  may  be  expected.  If,  however,  the  eyes 
have  not  yet  been  attacked  by  syphilitic  inflamma- 
tion, they  will  present  no  deviation  from  the  state 
of  perfect  health  and  brilliancy.  The  occurrence 
of  well-characterised  interstitial  keratitis  is  naw 
considered  by  several  high  authorities  as  pathogno- 
monic of  inherited  taint.  It  is  almost  invariably 
coincident  with  the  syphilitic  type  of  teeth,  and 
when  these  two  conditions  are  found  together  in 
the  same  individual,  I  should  certainly  feel  that 
the  diagnosis  was  bej'ond  doubt.  As  a  general 
rule,  however,  it  is  only  by  the  careful  estimate 
of  various  physiognomical  conditions  and  symp- 
tmns  considered  together,  and  mutually  supporting 
each  other,  that  the  diagnosis  of  this  diathesis  can 
bo  established.  I  must  especially  beg  of  those 
who  have  not  previously  made  the  deformities  of 
the  teeth  the  subject  of  special  study  to  be  very 
careful  in  their  inferences.  Mistakes  leadin^  to 
painful  and  much-regretted  consequences  may 
ensue  from  too  hasty  reliance  upon  misinterpreted 
symptoms." 

With  respect  to  the  symptoms  of  "chronic 
interstitial  keratitis,"  resulting  from  inherited 
syphilis,  in  Chapter  II.,  p.  28,  the  following  de- 
scription is  given  : — 

*'  Clironic  interstitial  Iceratitis  usually  commences 
as  a  diffuse  haziness  near  the  centre  of  the  cornea 
of  one  eye.  There  is  at  this  stage  no  ulceration, 
and  exceedingly  slight  evidence  of  the  congestion 
of  any  tunic.  The  patient,  however,  almost  always 
complains  of  some  irritability  of  the  eye,  as  well 
as  of  dim  sight.  If  looked  at  carefully,  the  dots 
of  haze  are  seen  to  be  in  the  structure  of  the 
cornea  itself,  and  not  on  either  surface  ;  they  are 
also  separate  from  each  other  like  so  many  micro- 
scopic masses  of  fog.  In  the  course  of  a  few  weeks, 
or  it  may  be  more  rapidly,  the  whole  cornea,  ex- 
cepting a  band  near  its  margin,  has  become  densely 
opaque  by  the  spreading  and  confluence  of  these 
interstitial  opacities.  Still,  however,  the  greater 
density  of  certain  parts — centres,  as  it  were,  of  the 
disease — is  clearly  perceptible.  Early  in  this 
st;ige  the  comparison  to  ground  glass  is  appropriate. 
There  is  now  almost  aUvaj's  a  aone  of  sclerotic 
congestion,  and  more  or  less  intolerance  of  light, 
with  pain  around  the  orbit.  After  from  one  to  two 
months,  the  other  cornea  is  attacked,  and  goes 
through  the  same  stages,  but  rather  faster  than 
the  first.  A  period  in  which  the  patient  is  so  far 
blind  that  there  is  but  bare  perception  of  light  now 
often  follows,  after  which  the  eye  first  affected  be- 
gins to  clear.  In  the  course  of  a  year  or  eighteen 
months  a  very  surprising  degree  of  improvement 
has  probably  taken  place.  In  milder  cases,  and 
under  suitalile  treatment,  the  duration  may  be  much 
less  than  thh-i,  and  the  restoration  to  transparency 
complete  ;  but  in  many  instances  patches  of  haze 
remain  for  years,  if  not  for  life.  In  the  worst 
stage,  the  corneal  surface  looks  slightly  granular, 
and  from  the  very  beginning  it  has  lost  its  polish, 
and  does  not  reflect  images  with  definite  outlines. 
In  certain  cases  after  the  gruuTid-ghiss  stage  is 


passed,  a  yet  more  severe  one  ensues,  in  which  the 
whole  structui'e  of  the  cornea  becomes  pink  or 
salmon-coloured  from  vascularity,  and  in  these  cre- 
sentic  fringes  of  vessels  are  often  noticed  at  its 
circumference.  In  the  best  recoveries  the  ej-e 
usually  remains  somewhat  damaged  as  to  vision, 
and  often  a  degree  of  abnormal  expansion  of  the 
cornea  is  apparent.  Only  in  one  or  two  cases  have 
I  ever  observed  ulcers  of  distinguishable  size  on 
the  surface  of  the  cornea,  and  I  have  scarcely  ever 
seen  pustules  on  any  part  of  it." 

"The  duration  of  these  cases  (p.  127)  is  very 
unequal.  I  have  seen  the  cornea  cleared,  and  the 
attack  over  within  two  months,  or  even  less,  from 
the  date  of  the  commencement,  but  this  is  rare. 
More  frequently  from  six  to  eight  months  are  con- 
sumed before  the  cornea  is  restored  to  fair  trans- 
parency. In  many  cases  the  duration  is  yet  longer, 
and  we  have  not  a  few  patients  attending  at  Moor- 
fields  in  whom  slow  improvement  is  still  taking 
place  after  the  lapse  of  several  years.  I  am  per- 
suaded that  most  of  our  systematic  works  under- 
state the  risk  of  permanent  damage  to  the  eye  which 
attends  this  disease,  and  also  give  the  average 
duration  of  its  attacks  as  considerably  shorter  than 
they  will  be  found  to  be  in  reality.  It  is  neces- 
sary to  keep  careful  notes  of  all  cases  if  we  would 
avoid  erroneous  conclusions  on  those  points." 

Chapter  I.  is  devoted  to  the  consideration  of  a 
subject  which  has  been  but  little  attended  to  by 
surgeons,  viz.,  "  Iritis  in  infants."  Mr.  Hutchin- 
son relates  and  tabulates  twenty-three  cases  of  this 
affection,  and  appends  the  following  aphorisms : — 

"  I.  The  subjects  of  infantile  iritis  are  much 
more  frequently  of  the  female  than  of  the  male 
sex. 

"  2.  The  age  of  five  months  is  the  period  of  life, 
at  or  about  which  syphilitic  infants  are  more  liable 
to  suffer  from  iritis. 

"  3.  Syphilitic  iritis  in  infants  is  often  symmetri- 
cal, but  quite  as  frequently  not  so. 

"  4.  Iritis,  as  itoccin-s  in  infants,  is  seldom  com- 
plicated, and  is  attended  by  few  of  the  more  severe 
symptoms  which  characterise  the  disease  in  the 
adult. 

"  5.  Notwithstanding  the  ill-characterised  phe- 
nomena of  acute  inflammation,  the  effusion  of  lymph 
is  usually  very  free,  and  the  danger  of  occlusion  of 
the  pupil  great. 

'■  6.  Mercurial  treatment  is  most  signally  effica- 
cious in  curing  the  disease,  and  if  recent  in  pro- 
curnig  the  complete  absorption  of  the  effused 
lymph. 

7.  M  ercurial  treatment  previously  adopted  does 
not  prevent  the  occurrence  of  this  form  of  iritis. 

"  8.  The  subjects  of  infantile  iritis,  though  often 
puny  and  cachectic,  are  also  often  apparently  in 
good  condition. 

"  9.  Infants  suffering  from  iritis  almost  always 
sliowone  or  other  of  the  u  ell-recognised  symptoms 
of  Iiereditary  taint. 

^^ost  of  those  who  suffer  from  syphilitic 
iritis  are  infants  bmn  within  a  short  date  of  the 
primary  disease  in  their  parents." 

Of  the  result  to  the  organ  in  this  disease,  p.  19 
he  says  : — "  In  seven  cases  (ten  eyes)  the  cure  may 
be  said  to  have  been  complete,  every  trace  of  lymph 
having  been  removed  ;  in  two  or  three  other  cases 
it  was  complete,  excepting  that  slender  adhesions 
remiiiued.  In  three  cases  (lour  eyes)  the  result 
is  not  known.    In  twelve  cases  one  pupil  was 
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permanentlj' occluded  by  organised  false  membrane. 
In  nearly  the  whole  of  the  last  cases, in  which  the 
effusion  was  never  absorbed,  the  patients  came 
nnder  care  onlj^  at  a  late  period  of  the  disease, 
after  the  lympli  had  become  organised,  and  but 
■very  little  chance  of  its  removal  remained.  To 
Cases  7  and  13, 1  may  point  as  interesting  illustra- 
tions of  the  efficiency  of  mercnriuls  in  procuring 
the  removal  of  lymph  whicli  aireadj'  appeared  to 
be  vascular,  and  the  absorption  of  which  was  by 
no  means  expected." 

From  Chapter  VII.,  on  Deafness  in  connection 
with  Inherited  Syphilis,  p.  174,  we  select  the 
following  : — 

"  In  some  cases  of  deaf  syphilitic  patients,  the 
history  given  is  of  otorrhcEa,  pain,  &c.,  and  other 
evidences  of  external  inflammation  ;  in  others  no 
such  symptoms  have  been  present. 

"  A  form  of  deafness  which  occurs  in  these  pa- 
tients, and  which,  as  far  as  what  little  observation  I 
have  made  on  the  subject  goes,appears  to  be  peculiar 
to  them,  is  one  in  which  the  function  fails  without 
any  external  disease.  It  is  usually  symmetrical. 
Not  unfrequently  its  stages  are  rapidly  passed 
through,  and  a  patient  who  six  months  ago  could 
hear  almost  perfectly,  becomes — without  otorrhoea, 
and  without  any  marked  degree  of  pain— utterly 
deaf." 

Having  detailed  twenty-one  cases  of  deafness, 
■which  he  considers  dependent  on  inherited  syphilis, 
he  makes  the  following  general  remarks  on  them 
(pp.  18-2-3)  :— 

"  It  will  be  seen,  that  all  of  the  cases  in  which 
the  ears  were  inspected  go  to  support  the  belief, 
that  the  deafness  of  syphilitic  children  is  due  either 
to  disease  of  the  nerve  itself,  or  to  some  changes 
in  non-accessible  parts  of  the  auditory  apparatus. 
Its  symmetry  in  all  the  cases  would  point  to  a 
central  cause.  In  none  were  there  found  adequate 
changes  in  the  membrana  tympani,  although  in  none 
■was  that  membrane  quite  normal.  In  all  the 
Eustachian  tubes  were  pervious  ;  ray  belief  there- 
fore is,  that  the  deafness  in  these  cases  is  due  rather 
to  disease  of  the  nerves,  or  of  their  distribution  in 
the  labyrinth.  The  cases  constitute  the  analogues 
of  syphilitic  retinitis,  and  of  white  atrophy  of  the 
optic  nerves." 

"  With  regard  to  the  prognosis  of  heredito-syphi- 
litic  deafness.  I  believe  tliis  is  very  unfavourable. 
When  the  disease  wiis  progressive,  I  have  rarely 
witnessed  any  permanent  improvement  or  arrest. 
In  most  it  has  gone  on  to  total  loss  of  hearing,  and 
this  in  several  instances,  in  spite  of  the  cautious  use 
of  specific  remedies,  almost  from  the  beginning. 
From  six  months  to  a  year  would  appear  to  be  the 
usual  time  required  for  the  completion  of  the  pro- 
cess, and  the  entire  abolition  of  the  function." 

But  it  is  not  possible  by  quotations  to  do  justice 
to  Mr.  Hutchinson's  labours  in  the  interesting  field 
of  inquiry  which  he  has  so  assiduously  cultivated. 
A  perusal  of  his  memoir  can  alone  enable  the  reader 
to  reap  the  full  advant  iges  to  be  derived  from  it. 
We  have  only  spiice  to  mention,  that  fourteen  cases 
of  "inflammation  of  choroid  and  n-tina,"  six  cases 
of  "so-called  aquo  capsulitis,"  three  cases  of  "in- 
flammation of  the  lens  and  vitreous,"  seven  cases  of 
"amaurosis  with  white  atrophy,"  ten  cases  of 
"  diseases  of  the  ocular  appendages,"  and  eleven 
"  miscellaneous  cases,"  all  attributed  to  inherited 
syphilitic  cachexia,  will  be  found  narrated  witli 
great  exactness  in  the  work  we  refer  to.    In  an 


Appendix  is  added  twenty-five  cases  of  "  s)'philitic 
choroiditis,  retinitis,  &c.,"  resulting  from  acquired 
disease,  with  remarks  on  their  treatment, pathology, 
and  prognosis.  Without  giving  in  our  adhesion  to 
ail  Mr.  Hutchinson's  views, we  think  the  profession 
may  be  well  satisfied  that  the  subject  of  the 
diathetic  influence  of  inherited  83'philis  will  be 
thoroughly  investigated  by  him,  and  could  not  be  in 
better  hands.  It  will,  however,  require  all  his 
perseverance,  zeal,  and  acknowledged  talent  to 
convince  pathologists  that  inherited  syphilis  will 
account  for  all  the  cases  of  "  ground-glass  opacity 
of  the  cornea,"  or  of  "  the  verticall)' notched  teeth." 
But  we  are  prepared  to  admit,  that  to  him  must  be 
accorded  the  merit  of  establishing  the  important 
fact,  that  the  majoritj'  of  these  cases  do  owe  their 
existence  to  this  diathesis. 

With  respect  to  the  "  ground-glass  opacity  of  the 
cornea,"  we  may  observe  that  struma,  which  was 
hitherto  accrediied  with  being  the  sole  cause  of  this 
slow  and  destructive  change  in  the  cornea,  may 
possibly  still  account  for  some  of  the  cases  of  this 
disease,  and  that  consequently  the  therapeutic 
means  adopted  to  counteract  the  strumous  diathesis 
may  prove  as  successful  as  those  administered  for 
the  cure  of  inherited  syphilis.  Bearing  upon  this 
point,  Mr.  Hutchinson  himself  states  (p.  12G); — 
"  Although,  however,  I  have  no  doubt  as  to  the 
superior  efficacy  of  specifics,  yet  I  would  carefully 
guard  my  readers  against  expecting  too  much  from 
their  use.  This  form  of  keratitis  runs  but  too  often 
a  very  protracted  course,  in  spite  of  the  best  con- 
trived plan  of  treatment.  Neither  mercurials  nor 
iodides  will,  as  a  rule,  cut  it  short.  If  given  to 
patients  in  fair  general  health,  at  a  very  early  period 
of  the  attack,  they  will,  I  believe,  prevent  the  effu- 
sion from  being  copious,  and  very  much  limit  both 
the  extent  and  duration  of  the  disease.  But  if  the 
surgeon  expect  from  them  such  proof  of  specific 
efficacy  as  we  often  see  displayed  in  the  various 
forms  of  acquired  (i.e.  not  hereditary)  syphilis,  he 
will  be  disappointed." 

Again,  with  regard  to  the  imperfection  in  the 
development  of  the  teeth,  in  which  the  charac- 
teristic notches  described  by  Mr.  Hutchinson  are 
found,  it  should  be  borne  in  mind,  that  in  very  many 
suflFerers  from  inherited  syphilis  they  are  not  pre- 
sent. Mr.  Hutchinson  would  probably  say,  that 
in  such  cases  there  was  little  or  not  sufficient 
stomatitis  during  the  period  of  growth  of  the  per- 
manent teeth  to  interfere  with  their  normal  deve- 
lopment. But  by  admitting  stomatitis  to  be  the 
proximate  cause  of  the  malformation  of  the  teeth, 
does  he  not  acknowledge  that  stomatitis,  from 
other  causes  during  teething,  may  similarly  inter- 
fere with  their  proper  development  ?  Be  this  as 
it  may,  on  taking  leave  of  tliis  part  of  our  subject, 
we  feel  bound  to  express  our  opinion  that  the  pro- 
fession are  greatly  indebted  to  Uv.  Hutchinson  for 
an  advance  in  our  knowledge  of  this  branch  of 
surgery.] 

[Si/pJdlisailon.—Fv'ior  to  the  date  of 
was  received  bv  the  profession  as  an  establisheO 
fact,  that  the  svphilitic  virus  was  peculiar  to  the 
human  species,  but  at  this  date  M.  Auzias  Turenne, 
being  strongly  influenced  by  the  known  f^^js  'l>at 
so  many  animal  poisons  could  be  transferred  nom 
animals  to  man,  and  from  man  to  animals,  ana 
not  satisfied  with  the  authorities  of  Hunter,  Kicora, 
and  others,  who,  after  frequent  trials  by  niocuia- 
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tion,  had  fiiiled  to  produce  any  manifestation  of 
the  disease  in  animals,  instituted  a  series  of  ex- 
periments in  order  to  remove  tlie  doubts  witli 
wliich  his  mind  was  impressed  ;  and,  after  frequent 
failures,  and  in  spite  of  the  most  determined  and 
influential  opposition  to  his  views,  succeeded  in 
cimipletely  reversing  the  hitherto  received  opinions 
on  this  important  question.  Thus  was  opened  up  a 
new  field  of  observation,  a  new  mode  of  invcsti- 
fjation,  which  could  not  fail  to  advance  our  know- 
ledge of  the  nature,  habits,  and  character  of  the 
venereal  poison,  and  to  lead  to  a  more  thorough 
understanding  of  the  numerous  disputed  points 
connected  with  the  study  of  this  very  intricate 
subject.  Earnest  pathologists  in  Italy,  in  Norway, 
in  France, and  in  this  country,  have  not  failed  to 
turn  to  account  the  important  facts  promulg.ited  by 
'SI.  Auzias  Turenne,  and  which  have,  in  addition, 
led  to  the  establishment  of  the  interesting  inference 
tliat  the  poison  of  sj-philis  may  be  so  introduced 
into  the  system  of  animals  and  of  man  as  to  render 
it  no  longer  capable  of  carrying  on  this  disease; 
and  that  in  this  respect  the  poison  of  syphilis  par- 
takes of  the  well-known  properties  of  the  vaccine 
and  variolous  poisons.  A  difference  in  degree  is 
noted,  but  a  similar  power  can  no  longer  be  denied 
to  the  venereal  virus.  It  is  well  known  as 
regards  vaccination,  that  a  number  of  vesicles 
is  more  to  be  depended  upon  than  a  single  one, 
to  render  the  individual  free  from  after  attacks  of 
smnll-pox  or  of  vaccine  poison.  But  with  regard  to 
the  venereal  virus,  some  hundreds  of  inoculations 
are  required  to  produce  a  similar  immunity  to 
future  attacks. 

But  to  enter  more  into  detail,  in  the  year  1844, 
as  above  stated,  M.  Auzias  Turenne  succeeded  in 
inoculating  monkeys,  cats,  rabbits,  dogs  and  horses 
with  the  syphilitic  poison.     He  found  it  was 
necessary  to  select  a  part  not  accessible  to  the 
animal's  tongue,  and  to  take  other  precautions  to 
ensure  the  contact  of  the  virus  with  the  living 
tissues.    He  generally  inocidated  the  inside  of  the 
ear,  bj'  removing  the  cuticle  with  a  curved  pair  ol 
scissors  ;  the  poison  was  then  applied  in  a  moist 
state  to  the  abraded  surface.    He  soon  ascertained 
that  he  could  not  only  produce  a  chancre  at  will 
in  these  animals,  but  that  he  could  transfer  it  from 
one  animal  to  another,  and  again  to  the  human 
species  apparently  in  an  unaltered    state.  He 
observed,  however,  that  the  chancre  went  through 
its  stages  of  development  and  decline  more  rapidly 
in  animals  than  in  the  human  being,  lasting  in  the 
former  from  ten  to  twelve  days  only,  and  healing 
spontaneously.    But   the  most  remarkable  fact 
noticed  by  M.  Turenne  was,  that  an  animal,  after 
repeated  inoculations,  became  less  and  less  sus- 
ceptible of  the  poison,  and  at  last  the  inoculations 
failed  altosiether.    The  animal  was  said  by  M. 
Turenne  to  have  gnined  immunity  to  the  disease, 
and  to  have  become  syphilised  or  fatnrated  with 
the  poison.    Admitting  M.  Turcnnes'  facts,  we 
should  be  inclined  to  frivc  a  different  explanation 
of  them  ;  instead  of  faying,  that  the  system  had 
.become  saturated  with  the  poison,  we  would  rather 
say,  that  the  system  had  lost  the  power  of  repro- 
ducing the  poison.    The  next  step  was,  to  apply 
this  infdrmation  to  the  human  subject,  and  to  as- 
certain whether  similar  results  could  he  obtained. 
M.  'J'lirenne  applied  for  perniissiou  to  prosecute  his 
inquiries  in  the  female  Venereal  Hospital  of  I'aris, 
but  without  success.    He  had,  however,  no  difH- 


culty  in  inducing  patients  in  private  practice  to 
submit  themselves  to  repeated  inoculations,  with 
the  double  hope  of  being  cured  of  the  disease,  and 
of  gaining  an  inmiiinity  to  future  attacks.  His 
over  zeal  even  induced  him  to  propose  syphilisatioti 
as  a  prophylatic  as  well  as  a  curative  measure.  It 
was  obviously  of  considerable  importance  to  ascer- 
tain whether  the  poison  became  modified  by  pass- 
ing through  the  system  of  animals,  and  whether 
its  inoculation  from  them  to  man  might  be  attended, 
as  in  vaccine,  or  in  small  pox,  with  any  beneficial 
results. 

In    1850,   M.   de  Wetz,   of  Wurtzbnrg,  in- 
oculated himself  from  the  ear  of  a  monkey  on  four 
different  occasions.    Chancres  of  the  usual  degree 
of  severity  were  produced.    M.  Robert  also  sub- 
jected himself  to  a  similar  experiment,  and  suffered 
most  severelj',  proving  in  his  own  person  that  the 
poison  had  lost  none  of  its  virulence.     He  in- 
oculated himself  from  a  chancre  on  the  ear  of  a 
cat  on  two  different  occasions,  and  tranferred  the 
poison  again  from  himself  to   the  same  animal. 
M.  Turenne,  having  performed  his  experiments  on 
some  hundreds  of  persons,  boldly  asserted  that  the 
system  of  any  individual  might  be  rendered  by 
repeated  inoculations  insusceptible  of  the  poison  of 
syphilis;  that  all  his  existing  symptoms  would 
disappear,  and  lastly,  that  immunity  from  the 
disease  would  be  secured.    Struck  by  the  state- 
ments of  M.  Turennfe,  Dr.  Sperino,  attached  to  the 
Venereal  Hospital  of  Turin,  determined  to  test 
their  truth  by  direct  experiments  on  the  female 
patients  under  his  charge.    These  experiments, 
conducted  in  a  public  hospital  by  a  distinguished 
physician,  under  the  observation  of  his  colleagues 
and  of  the  students  in  attendance  on  his  practice, 
could  not  fail  to  have  weight  with  the  profession. 
He  at  first  practised  three  or  four  inoculations  at  a 
time  on  the  abdomen  twice  a  week  ;  subsequently 
he  increased  the  number  of  the  inoculations  to  ten, 
twelve,  twenty,  or  more  at  a  sitting, and  diminished 
the  intervals.    This  treatment  was  continued  as 
long  as  any  syphilitic  symptoms  remained,  and  as 
long  as  the  inoculations  produced  any  effect.  In 
some  cases  the  patients  were  under  treatment  for 
more  than  a  year  ;  in  others  only  two  or  three 
months,  the  majority  requiring  from  six  to  eight 
months  before  the  inoculations  proved  abortive,  or 
before  the  symptoms  disappeared.     Dr.  Sperino 
observed  as  a  rule  that  the  first  inoculations  were 
more  severe  than  the  second  ;  the  second  than  the 
third,  and  that  each  succeeding  set  diminished  in 
size  and  duration,  until  at  last  they  produced  no 
result.    Matter  from  a  fresh  source  would  often 
take  effect  after  the  inoculation  from  the  ulcers  of 
the  patient  herself  ceased  to  produce  any  result, 
lint  at  last  matter  taken  from  any  source  would 
fail  to  create  a  poisonous  sore,  and  the  patient  was 
now  pronounced  cured  and  insusceptible  of  fur- 
ther attack  of  the  disease.    He  also  remarked  that, 
as  long  as  the  smallest  ulcer  could  be  produced, 
or  any  secretion  obtained,  the  piiison  had  lost  none 
of  its  virulence,  and  was  as  powerful  to  affect  an- 
other individual  as  if  tiiken  from  the  largest  or 
first  inoculated  ulcers.    He  noticed  that  those  who 
at  the  tinu)  of  treatment  had  large  or  nmnerous 
siu'es,  or  where  they  had  continued  for  a  consider- 
able length  of  lime,  a  less  ninuber  of  inoculations 
were    required    to   produce  sy philisation.  Dr. 
Sperino's  first  report,  in  1051,  to  the  Medico- 
Cliirurgical    Academy  of  Turin,  contained  a 
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detailed  account  of  52  cases  treated  by  sypliilisa- 
tion.  In  1853  he  published  a  separate  work  on 
the  subject,  in  which  he  gives  full  details  of 
90  cases.  Of  these  S3  were  affected  with  primary 
syphilis,  50  were  cured,  2  failed,  and  in  1,  other 
treatment  was  adopted.  The  remaining  43  la- 
boured under  constitutional  affections  ;  of  these, 
26  were  treated  by  syphilisation  alone  ;  25  of  the 
26  were  cured  ;  in  the  remaining  19,  mercury  or 
iodine  was  had  recourse  to.  Of  the  primary  cases 
in  2,  secondary  symptoms  appeared,  which  gave 
way  under  the  treatment  by  syphilisation.  We 
have  no  hesitation  in  saying  that  Dr.  Sperino's 
facts,  if  they  stood  alone,  cannot  be  duubted,  col- 
lected, as  they  were,  with  the  most  scrupulous 
care  by  a  scientific,  earnest,  honourable  and  truth- 
ful man,  under  the  observation  of  many  opposed 
to  the  views  they  were  calculated  to  establish. 
They  do  not,  however,  depend  solely  on  Dr. 
Sperino's  experiments  ;  the  same  fticts  are  proved 
by  other  distinguished  investigators  ;  by  Dr. 
Boeck,  of  Christiania  University;  Dr.  Danielsen, 
at  Bergen  ;  Dr.  Gamberine,  at  Bologna  ;  by  Dr. 
Galligo,  at  Florence  ;  by  Carlfson  and  Sauborg,  in 
Stockholm. 

Dr.  Boeck  has  published  two  works  on  the 
subject  of  syphilisation,  one  entitled  Clinical  Ob- 
servations on  Syphilisation,  in  ]  854,  the  other  as 
late  as  1856,  on  Syphilisation  in  Children.  At  first 
Dr.  Boeck  inoculated  in  two  places  every  six  days, 
subsequently  in  as  many  as  eight  or  ten  places,  at 
intervals  of  three  days.  He  inoculated  on  the 
arras  and  thighs,  preferring  the  former  at  first,  as 
the  chancres  in  this  situation  are  smaller  than  on 
the  thighs.  Dr.  Boeck's  cases,  84  in  number,  con- 
firmed completely  the  same  facts  as  Dr.  Sperino's 
viz.  that  each  successive  set  of  inoculations 
were,  as  a  general  rule,  smaller  than  the  preceding, 
till  at  last  no  effect  was  produced.  He  noticed 
that  matter  from  a  first  source  would  be  followed 
by  more  severe  ulcers  than  a  continuance  of  inocu- 
lation with  the  same  virus,  but  that  at  last  the 
poison  from  whatever  source  became  apparently 
inert.  In  those  cases  in  which  mercury  had  been 
previously  taken  the  average  time  and  the  number  of 
inoculations  required  to  produce  syphilisation  were 
greater  than  in  cases  in  which  no  mercury  had  been 
used.  In  the  former,  6  months  24  days,  and  432 
inoculations  ;  in  the  latter,  6  months  2  days,  and 
322  inoculations.  In  the  more  inveterate  cases 
(probably  tertiary  syphilis)  the  average  duration 
of  the  treatment  was  7  months  24  days,  and  the 
inoculations  570.  It  appeared  to  him  also  that 
relapses  were  frequent  where  mercury  had  been 
given  previous  to  the  treatment  by  inoculation,  but 
that  ill  42  cases  where  no  mercury'  had  been  taken 
no  return  of  the  disease  sliowed  itself  in  the  three 
years  that  had  elapsed.  Dr.  Boeck  concluded  froiu 
his  investigations  that: — 

1st.  hi  all  cases,  without  exception,  immunity 
from  the  venereal  poison  is  obtanied  sooner  or  later 
by  inoculation. 

2nd.  That  the  symptoms  of  syphilis  present  at 
the  commencement  of  syphilisation  disap[)ear  dur- 
ing the  employment  of  this  mode  of  treatment. 

3rd.  That  the  general  health  does  not  suffer  in 
the  least  from  syphilisation  ;  on  the  contrary,  if 
the  patient  has  been  in  weak  liealth  before  inocu- 
lation, he  most  materially  improves  in  strength 
and  appearance  during  tlie  process. 
■  Dr.  Boeck  is  evidently  not  so  sanguine  as  to  the 


curative  effects  of  syphilisation  in  tertiary  symp- 
toms, lie  says  the  iodide  of  potassium  actea  moit 
effectually  alter  syphilisation  in  cases  in  which 
that  medicine  had  previously  failed.  He  makes 
this  remarkable  observation,  that  when  the  patient 
labours  under  syphilis  and  the  effects  of  mercury 
combined,  the  syphilis  will  give  way  to  inoculation, 
but  the  ill  effects  of  mercury  remain.  Those,  he 
says,  will  be  readily  cured  by  the  iodide  of 
potassium,  thus  admitting  that  certain  symptoms, 
which  he  conceives  depend  upon  the  mercury  and 
syphilis  combined,  such  as  bone  affections  and 
some  others  occurring  in  tertiary  syphilis,  require 
the  iodide  of  potassium  for  their  cure.  Dr.  Boeck 
does  not  approve  of  inoculation  for  the  cure  of 
primary  symptoms,  as  many  would  escape  the 
constitutional  disease  under  the  ordinary  modes  of 
treatment.  In  the  tertiary  symptoms,  he  observes, 
that  the  poison  of  syphilis  and  mercury  have  pro- 
duced such  a  dyscrasis  or  cachexia  that  inoculating 
with  the  primary  virus  has  no  effect.  It  is,  then,  in 
the  secondary  stage  alone  of  the  disease  that  he  would 
recommend  syphilisation  as  a  curative  means.  Before 
leaving  Dr.  Boeck,  we  may  mention  that  he  states  in 
the  towns  of  Norway,  from  the  careful  and  regular 
inspection  of  the  prostitutes  and  their  being  imme- 
diately subjected  to  treatment,  that  he  was  unable 
to  procure  inoculable  matter  from  a  native  source 
for  an  entire  year  ;  that  this  occurred  twice  in  six 
years,  and  that  his  experiments  were  carried  on 
principally  from  chancres  incurred  in  England  and 
Germany. 

Dr.  Sperino's  investigations  have  not,  it  appears 
to  me,  been  properly  appreciated  in  this  country  or 
by  the  profession  generally  here  or  elsewhere,  and 
I  regret  to  say  that  the  opposition  he  has  met  with 
and  the  unfair  criticism  he  has  been  subjected  to, 
have  determined  him  to  leave  to  other  lovers  of 
science  and  truth,  of  whom  he  feels  assured  there 
are  many  in  other  coimtries  with  ample  opportuni- 
ties, who  will  pursue  this  subject  to  its  legitimate 
extent,  so  as  to  derive  from  it  all  the  benefit  to 
humanity  that  it  is  capable  of  affording.  After 
his  numerous  experiments  and  zealous  investiga- 
tions of  this  interesting  subject,  Dr.  Sperino  draws 
this  moderate  and  cautious  conclusion,  viz.  that 
for  the  present,  that  is,  till  more  information  be 
obtained,  syphilisation  should  be  limited  to  the 
treatment  of  constitutional  syphilis,  so  long  as  we 
cannot  be  certain  whether  a  person  syphilised  is 
protected  from  a  fresh  infection,  at  least  for  a  few 
years.  It  appears  to  me,  then,  that  we  must  con- 
fess our  indebtedness  to  M.  Auzias  Turenne, 
to  Dr.  Sperino,  and  to  Dr.  Boeck  for  establishing, 
without  doubt,  that  the  power  of  the  human  sys- 
tem, as  well  as  that  of  animals,  to  produce  the 
syphilitic  poison  is  limited,  and  that  by  repeated 
inoculations  this  power  may  be  exhausted,  and 
that  consequently  persons  may  be  inoculated  with 
impunitj',  as  was  long  known  to  be  the  case  with 
the  sniall  pox  and  vaccine  virus.  How  long  this 
state  of  immunity  will  remain  is  not  yet  s;uis(ac- 
torily  determined,  even  with  respect  to  the  vaccine 
virus  ;  it  may  be  for  seven  or  for  ten  years.  'W  ith 
respect  to  the  small-pox  poison,  it  is  considered  to 
last  for  life,  although  exceptions  occur  ;  but  as  re- 
gards syphilis,  time  is  required  to  determine  tins 
point.  We  confess  we  are  inclined  to  think  that 
the  immunity  will  be  found  to  be  of  very  short 
duration.  It  may  be  interesting  perhaps  here  to 
be  reminded  of  Liebiu's  view  of  the  action  of 
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niiimal  poisons  which  he  represents  as  resembling 
termentation  in  n  saccharine  solution. 

On  applying  j'east  to  a  saccharine  solution,  so 
long  as  any  gluten  remains,  it  is  well  known  that 
yeast  will  be  reproduced,  but  will  cease  to  be 
lormed  when  the  gluten  is  exhausted.  He 
supposes  iis  regards  those  poisons  that  affect  the 
system  but  once,  that  some  unknown  constituent 
of  the  blood  or  of  the  animal  system,  not  es- 
sential to  life,  is  as  necessary  for  the  formation 
or  reproduction  of  the  poison  as  the  gluten  is 
for  the  reproduction  of  yeast  ;  tliat  the  reproduc- 
tion ceases  when  this  constituent  is  exhausted.  As 
regards  the  yeast,  we  know  that  it  is  the  gluten  in 
•he saccharine  solution.  As  regards  the  animal  poi- 
-iins,  as  yet  we  know  not  what  the  agent  is.  But 
on  applying  this  chemical  theory  to  the  action  of  the 
poison  of  syphilis,  which  may  affect  the  system  again 
and  again,  it  would  appear  that  the  poison  depends 
for  its  production  upon  some  ingredient  of  the  blood 
or  tissues  that  is  not  easily  exhausted,  and  which 
may  possibly  be  continually  reproduced  ;  if  so,  it 
would  be  similar  to  fermentation  in  a  saccharine  solu- 
tion to  which  gluten  is  being  continually  or  from  time 
to  time  added.  In  other  words,  there  is  in  the  human 
system,  and  in  that  of  animals,  something  which  is 
essential  to  the  formation  of  the  poison  of  syphilis. 
This  something  may  be  exhausted — that  is  distinctly 
proved  ;  may  it  be  reproduced?  Is  it  something 
which  is  continually  being  formed  If  so,  the 
syphilitic  virus  will  be  again  formed  on  the  appli- 
cation of  the  proper  stimulus,  and  the  immunity 
will  be  temporary.  Time  alone  will  settle  this 
:  important  question.  For  ourselves,  we  have  sufR- 
.  cient  confidence  in  Dr.  Sperino  and  Dr.  Boeck  to 
1  feel  satisfied  that  they  will  watch  the  patients 

•  whom  they  have  experimented  on,  and  that  they 

•  will  as  faithfully  give  the  result,  if  the  immunity 
I  prove  to  be  temporary,  as  if  it  were  permanent, 
1  although  for  the  sake  of  humanity  they  may  regret 
I  that  result. 

But  with  regard  to  the  treatment  of  syphilis 
1  by  syphilisation  this  stands  quite  upon  a  dif- 
I  ferent  basis.    Both  Dr.  Sperino  and  Dr.  Boeck 

•  would  for  the  present  limit  it  to  secondary  symp- 
I  toms.    The  average  treatment  by  syphilisation 
I  may  be  taken  at  six  months  as  to  time,  and  as  to 
I  number  of  inoculations  some  300  or  400  ;  but 
I  there  is  some  liability  to  return,  according  to  Dr. 
I  Boeck,  especially  where  mercury  has  been  given. 
1  Dr.  Boeck  admits  the  necessity  for  the  adminis- 
tration of  iodine  for  tertiary'  symptoms  ;  and 
also  that  complete  immunity  from  the  lialjilitv 
to   contract   fresh   disease  has   not   yet  been 
proved. 

We  should  not  ourselves  feel  warranted  in 
treating  ordinary  cases  of  secondary  or  tertiary 
syphilis  by  syphilisation,  but  the  extraordinnrv 

I  cases,  which  refuse  to  yield  to  the  nsu.-il  modes  of 
treatment  continued  for  months  and  even  years, 
appear  to  us  to  justify  even  treatment  as  severe  as 
that  of  syphilisation,  and  we  confess  that  we  feel 
tempted  to  have  recourse  to  it  in  such  cases. 
In  order  to  bring  our  information  on  this  in- 

literestiiig  subject  up  to  the  present  day,  we  will 
here  add  a  few  quotations  from  a  valuabh;  paper, 
eutitli'd  "  Record  of  Cases  treated  in  the  Lock 
Hospital,"  by  .Tames  R.  Lane  and  by  George  0. 
Gascoycn,  publishedi  n  vo'.  1.  of  the  Afrd.ico-CM- 

ruriikal  Transactions:  read  .Time  II,  lfi()7:  

"  The  practice  of  syphilisation  has  evoked  ex- 


treme hostility  in  Ejigland,  and  it  had  never  been 
thoroughly  carried  out  until  the  present  series  of 
cases  was  commenced  under  the  superintendence 
of  Dr.  Boeck  himself. 

"  That  gentleman,  being  on  a  professional  visit 
to  this  country,  most  kindly  acceded  to  the  request 
of  the  committee  then  sitting  to  inquire  into  the 
treatment  and  prevention  of  venereal  diseases  in 
the  Army  and  Navy,  to  state  the  result  of  his 
great  experience  ;  and  he  most  generously,  and  at 
great  personal  sacrifice,  offered  to  return  to  Eng- 
land for  three  months  to  initiate  his  system  of 
treatment  by  syphilisation,  provided  he  could 
obtain  sufficient  hospital  accommodation  for  the 
purpose.  At  the  request  of  the  above  committee, 
and  at  the  suggestion  of  the  authors  of  this  paper, 
the  governors  of  the  Lock  Hospital  very  liberally 
placed  some  beds  at  his  disposal,  and  the  practice 
was  commenced  in  September,  18G5,  and  continued 
under  Dr.  Boeck's  supervision  until  the  end  of 
that  year.  After  his  departure  from  this  country, 
the  treatment  of  the  cases  begun  by  him  was  con- 
cluded by  the  authors,  and  some  others  have  since 
been  undertaken  by  them  and  carried  through. 

"  The  method  pursued  by  Dr.  Boeck  is  as  fol- 
lows : — At  the  commencement  three  punctures  are 
made  on  each  side  of  the  chest,  and  matter  is  in- 
serted, derived  either  from  a  person  who  has  a 
primary  syphilitic  ulcer,  or  from  the  artificial  sores 
of  a  patient  who  is  undergoing  sypliilisation. 

"  Afteran  interval  of  three  days,  if  the  punctures 
have  developed  pustules,  three  other  inoculations 
are  made  from  them  in  the  same  region  of  the 
body,  and  this  process  is  repeated  as  long  as  pus- 
tules are  produced  ;  the  inoculations  being  made 
at  intervals  of  three  days  and  the  matter  being 
always  taken  from  the  last  formed  pustules. 
When,  at  lensth,  these  are  not  inoculable,  fresh 
matter  is  employed,  and  the  above  process  is  re- 
peated, until  a  positive  result  can  no  longer  be 
obtained  on  the  trunk.  The  same  practice  is  then 
commenced  on  the  arms,  and  continued  there  until 
the  punctures  fail,  when  a  similar  process  is  pur- 
sued on  the  thighs  until  no  more  pustules  result, 
and  a  condition  of  immunity  more  or  less  perfect 
is  arrived  at.  In  the  ordinary  run  of  cases  this 
occurs  in  from  three  to  four  months." 

"  Although  Dr.  Boeck  considers  that  the  two 
varieties  of  chancre  are  produced  by  the  sa  ne 
virus,  and  tliat  the  result  produced  by  their  inocu- 
lation i<  essentially  the  sime,  he  prefers  the 
matter  from  an  indurated  sore  for  the  purpose  of 
syphilisation,  as  he  has  found  that  patients  pass 
th  rough  the  treatment  and  attain  innnunity  more 
rapidly  and  satisfactorily  when  this  is  used  than 
when  the  secretion  of  a  soft  sore  is  inoculated. 
We  have  stated  in  each  case  the  nature  of  the 
symptoms  for  which  the  treatment  was  under- 
taken ;  the  progress  of  the  inoculations  ;  the  effect 
of  the  treatment  upon  the  symptoms  ;  and  the 
final  resillt. 

"The  inoculations  practised  on  each  patient  were 
recorded  by  means  of  a  diagram,  three  of  which, 
illustrating  casts  2,  !>,  and  9,  iire  printed  to  show 
the  method  adopted  ;  in  addition  to  these  a 
written  diary  of  the  patients  was  kept." 

The  first  only  of  the  27  cases  treated  by  syphi- 
lisation in  here  given  in  detail,  and  a  table  of  the 
whole  number  added  :  — 

"Ca.si!  1.— Female,  C.  J—,  a3t.  Hi  ;  admitted 
August  17,  1065;  discharged  February  20,  iSSU. 


974  VENEREAL  DISEASE. 

Symptoms. — Incipient  mucous  tubercles  on  labifi; 
Bquamous  eruption  on  head,  f'iice,  and  trunk,  with 
roseola  on  limbs,  of  five  weeks'  duration  ;  multiple 
glandular  enlargement  in  both  groins.  No  pre- 
vious treatment. 

"  St/pliilisalion. — Septembers. — After  two  failures 
with  matter  from  hard  sores,  the  inoculations  were 
commenced  successfully  with  matter  obtained 
from  multiple  soft  sores  in  a  male  out-patient 
(same  as  in  Cases  2  and  3).  From  these  the 
inoculations  were  continued  through  seventeen 
successive  generations  on  each  side  of  the  chest 
till  October  23,  when  the  pustules  became  too 
small  and  imperfect  to  reinoculate  from. 

"  October  26. — Inoculations  were  made  on  the 
arms  with  matter  originating  in  an  indurated  sore 
from  a  patient  undergoing  syphilisiition,  which 
was  sent  from  Norway  by  Dr.  Bidenkap,  and  it 
went  through  five  generations.  After  this,  matter 
was  employed  on  the  arms  and  thighs  (chiell}- 
from  soft  sores),  and  in  one  instance  eleven  genera- 
tions were  produced  on  the  thighs,  but  for  the 


most  part  they  terminated  at  the  second  or 
third. 

"  After  December  27  only  very  imperfect  pustules 
were  developed,  and  these  never  contained  rein- 
oculable  matter.  Immunitj',  therefore,  may  be 
said  to  have  been  attained  in  three  months  and 
twenty-two  days. 

"  Progress. — There  was  no  improvement  in  the 
symptoms  during  the  first  two  months  of  tlie  treat- 
ment, but  rather  the  contrary — fresh  spots  of 
eruption  appeared,  and  the  mucous  tubercles  on  the 
labia  increased  in  size.  During  the  third  month 
an  amendment  was  apparent,  and  by  the  time  the 
inoculations  would  no  longer  take  the  eruption 
had  disappeared,  as  well  as  the  mucous  tubercles. 

"  Result.— Left  the  hospital  February  20,  1866 
— five  months  and  fifteen  days  from  the  com- 
mencement of  the  treatment — and  has  not  since 
been  heard  of,  281  inoculations  were  made;  157 
of  these  were  positive,  124  negative.  The  longest 
series  of  pustules  obtained  from  the  same  matter 
was  seventeen  (soft)." 


Table  showing  the  duration  of  tJte  treatment  in  each  case  and  the  number  of  inoculations 

made. 


Number 
of  cases 
treated 


Case 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


Duration  of  treatment 
from  first  inoculation 
till  Imuiunity  was  ob- 
tained, or  until  the 
inoculations  were  dis- 
continued 


Months 
3 
3 
3 
3 
8 
3 
3 
2 
3 
4 
1 
5 
5 
2 
4 
5 
4 
4 
3 
6 
3 
4 
4 
5 
5 
3 
7 


Days 
22 

8 
14 

6 

7 
23 
17 

3 
20 

15 

5 
10 
27 

4 
27 
27 


13 
25 
10 


14 
19 
20 
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Stay  in  hospital  from 
date  of  first  inocula- 
tion 


Number  of  inoculations  made 


Months 

Days 

Positive 

Negative 

Total 

5 

15 

157 

124 

281 

5 

13 

155 

121 

276 

5 

157 

122 

279 

9 

5 

181 

78 

259 

10 

0 

296 

126 

422 

3 

23 

154 

106 

260 

4 

6 

160 

105 

265 

2 

28 

168 

94 

262 

4 

18 

170 

94 

264 

4 

4 

127 

117 

244 

4 

5 

82 

184 

266 

5 

24 

196 

89 

285 

6 

13 

164 

123 

287 

3 

21 

66 

107 

173 

6 

11 

131 

131 

262 

5 

17 

116 

40 

156 

10 

12-2 

15 

137 

6 

15 

103 

27 

130 

3 

3 

74 

28 

102 

6 

13 

178 

174 

352 

3 

25 

93 

40 

133 

4 

10 

173 

106 

279 

4 

92 

181 

273 

6 

127 

164 

291 

5 

18 

195 

144 

339 

•4 

8 

22 

226 

248 

8 

9 

254 

214 

468 

149 

12 

3913 

3080 

6993 

Averase  4 


16 


145 


114 


259 
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The  conclusions  drawn  by  Mr.  J.  Lane  and  Mr. 
Oascoyen  from  the  27  cases  under  tlieir  treatment, 
and  initiated  by  Dr.  Boeck,  are  iiore  given  in  tlieir 
own  words — 

The  remarks  suirgested  by  the  cases  above 
narrated  may  be  divided  into  those  relating  to  the 
value  and  effect  of  syphiiisation  as  a  method  of 
treatment,  and  those  having  reference  to  ,  the 
various  pathological  questions  illustrated  by  the 
inoculations  and  their  progress. 

"  From  the  practical  aspect  of  the  question,  the 
point  to  be  first  considered  is  the  length  of  time 
occupied  by  the  treatment.  In  those  cases  in 
wiiicii  mercury  had  not  been  previously  given,  the 
inoculations  occupied  periods  varying  from  six 
weeks  to  eight  months  and  seven  days.  In  the 
mercurial  cases  from  three  montlis  and  nineteen 
days  to  seven  months  and  twenty  days.  The 
average  in  the  first  class  was  four  montlis  and 
three  days  ;  in  the  second  class,  five  months  and 
four  days  ;  and  in  the  whole  number  of  cases,  four 
months  and  nine  days. 

"  This,  however,  does  not  represent  the  entire 
period  during  which  the  patients  remained  in  the 
hospital,  as  the  healing  of  the  later  inoculations 
required  time,  and  was,  in  some  of  the  cases, 
much  protracted.  Their  stay  in  hospital  averaged 
in  the  non-mercurial  cases,  five  months  and  fifteen 
days  ;  in  the  mercurial  cases,  five  months  and 
nineteen  days  ;  and  in  the  whole  number,  five 
months  and  sixteen  days.  The  period  is  calcu- 
lated from  the  date  at  which  the  inoculations  were 
commenced. 

"  The  average  duration  of  the  sores  produced  by 
inoculation  was  about  three  weeks.  The  size  of 
the  ulcers  varied  in  different  individuals  ;  their 
average  diameter  may  be  stated  at  about  half  an 
inch.  Thej-  were  as  a  rule  smaller  and,  in  every 
respect,  milder  when  made  on  the  trunk  of  the 
body  than  when  made  on  the  upper  extremities; 
milder  again  on  the  upper  extremities  than  on  the 
lower.  There  was  a  general  tendency  towards 
diminution  in  size,  and  the  sores  progressed  more 
rapidly  as  the  treatment  w.is  proceedsd  with,  till 
at  length  it  was  extremely  difficult,  and  often- im- 
possible,  to  obtain  any  result  from  inoculation. 
When  the  susceptibility  of  one  region  of  the  body 
was  exhausted  (the  trunk,  for  example),  the  inocu- 
lations would  take  freely  on  the  arms,  and  when 
the  arms  had  been  subjected  to  a  like  process 
with  a  like  result,  they  would  still  take  freely  on 
the  thighs,  till  a  period  was  reached  when  it  was 
next  to  impossible  to  obtain  pustules  at  all  on  any 
part  of  the  body,  or,  if  obtainable,  they  were  small 
and  abortive,  and  the  matter  from  tliem  was  not 
reinoculable. 

"  The  liealing  of  the  sores  was  in  several  of  the 
cases  delayed  considerably  beyond  the  average 
period  mentioned,  and  tins  was  observed  to  be  the 
case  more  frequently  on  the  lower  extremities 
than  elsewhere.  The  sores  did  not  exhibit  any 
great  tendency  to  spread,  tlie  larger  ones  rarely 
exceeding  the  size  of  a  shilling.  Occasionally, 
however,  where  the  punctures  had  been  made  too 
close  together,  larger  sores  were  produced  by  two 
or  more  becoming  confluent. 

"  It  is  a  very  remarkable  circumstance  that  in  no 
case  was  there  any  perceptible  alFection  of  the 
neighbouring  lymphatic  glands  resulting  from  the 
inocnlati»i]9. 

The  pain  occasioned  by  the  inoculated  sores   was  discontinued. 
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was  in  some  cases  severe,  in  others  it  appeared  to 
be  trifling.  It  was  in  almost  every  instance 
cheerfully  submitted  to.  It  was  found  to  admit 
of  alleviation  to  a  great  extent  by  careful  dress- 
ing, so  as  to  protect  the  sores  from  irritation  and 
friction  ;  simple  ointment  was  applied  for  tnia 
purpose. 

"  The  inoculations  did  not  appear  in  any  case  to 
exercise  a  prejudicial  influence  on  the  health  of 
the  patients.  On  the  contrary,  most  of  them  im- 
proved in  appearance,  and  seemed  to  gain  strength 
while  the  inoculations  were  going  on.  This,  how- 
ever, may  have  been  partly  owing  to  enforced 
regularity  in  diet  and  habits,  and  to  improved 
hygienic  influences.  The  pustules  and  their  re- 
sulting ulcers  were  better  developed  in  those  pa- 
tients who  were  in  robust  health  than  in  those 
who  were  weakly  and  out  of  health.  The  number 
of  inoculations  required,  before  the  process  was 
completed,  varied  greatly.  The  smallest  number 
of  pustules  in  any  case  was  sixty-six  (Case  14), 
the  largest  number  was  296  (Case  5). 

"  The  patients  are,  of  course,  permanently  marked 
by  the  cicatrices.  The  appearance  of  these  is 
very  similar  to  those  occasioned  by  vaccination. 

"We  will  now  refer  to  the  results  obtained. 
First — in  those  cases  which  were  uncomplicated 
by  any  previous  mercurial  treatment,  twenty-two 
in  number. 

"  In  sixteen  of  these  the  treatment  was  persevered 
with  until  an  immunity,  more  or  less  complete, 
had  been  arrived  at,  and  by  the  time  this  was 
effected  the  sj-philitic  manifestations  had  disap- 
peared. In  these  cases,  therefore,  the  process 
may  be  considered  to  have  been  carried  to  its 
legitimate  termination.  This  result  was  ob- 
tained— 
"  In  1  case  ia 

1     „    .  . 
7  cases  in  from 
4 
2 
I 


1  month  15  days 

2  »      3  „ 

3  to  4  months 

4  to  5  ^ 

5  to  6  „ 
7  to  3  „ 


"Of  these  sixteen  cases,  six  (Cases  I,  3,  6,  10, 
17,  18)  have  not  been  heard  of  since  their  dis- 
charge from  the  hospital,  but  ten  have  remained 
under  observation  up  to  the  present  time  (April 
1867),  or  to  within  a  very  recent  date.  Of  these 
ten,  eight  (Cases  2,  5,  7,  8,  13,  14,  15,  16)  have 
been  inmates  of  the  Lock  Asylum  ;  all  of  them 
have  remained  in  perfect  health  and  have  had  no 
recurrence  of  their  disease.  Of  the  remaining 
two,  one  (Case  1 1 )  returned  to  the  hospital  with 
a  slight  relapse,  in  the  form  of  mucous  tubercles 
on  the  genitals,  which,  however,  soon  disappeared 
under  simple  local  treatment  ;  the  other  (Case  9) 
has  recently  applied  with  swelling  and  superficial 
ulceration  of  the  labium,  but,  as  these  rapidly  sub- 
sided, and  she  presented  no  other  syphilitic  symp- 
toms, we  are  disposed  to  think  it  was  not  con- 
nected with  her  former  disease. 

"  In  the  remaining  six  cases  the  treatment  was 
not  persevered  with  to  the  end.  Four  of  them, 
viz.  the  three  males  (Cases  20,21,22)  and  one  of 
the  females  (Case  19),  left  the  hospital  by  their 
own  desire  before  it  was  properly  completed.  Of 
these  four,  we  have  subsequent  information  respect- 
ing one  only  (Case  22),  who,  after  having  been 
inoculated  fur  four  months,  returned  with  a  relapse 
''  'lis  cutaneous  eruption  soon  after  the  practico 
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"In  tlie  two  otlier  cases,  females,  the  treatment 
was  given  up  before  there  was  evidence  of  im- 
munity,in  consequence  of  sloughing  having  recurred 
in  the  cicatrices  of  former  sores.  One  of  these 
patients  (Case  12)  died  from  phagedena.  The 
sloughing,  however,  did  not  originate  in,  nor  was  it 
propagated  to,  any  of  tlie  inoculated  son-s  ;  it  was 
confined  to  the  labium,  groin,  and  abdomen. 

"  The  otlier  (Case  4)  suffered  in  a  similar  way 
and  to  an  alarming  extent,  but  gradually  recovered. 
In  her,  also,  the  slougliing  was  confined  almost 
entirely  to  the  genital  organs,  though  one  of  the 
neighbouring  inoculations  was  aft'ected  to  a  limited 
extent.  This  patient  has  recently  presented  herself 
at  the  hospital  ;  she  is  now  in  sound  health,  and 
in  a  situation  as  laundry-miiid.  She  has  liad  no 
return  of  hi-r  venereal  symptoms. 

"  It  would  not  be  fair,  in  our  opinion,  to  attribute 
the  untoward  result  of  these  two  cases  to  the  in- 
oculation treatment.  Both  had  been  originally 
admitted  with  sloughing  sores,  after  recovering 
from  which  syphilisation  was  adopted  for  their 
secondary  disease.  Nothing  unfavourable  occurred 
in  one  for  three  months,  in  the  other  for  five  months  ; 
but  when  immunity  was  nearly  reached,  sloughing 
commenced  in  the  cicatrices  of  the  old  sores,  and 
not  in  the  inoculations.  It  would  probabl)'  never 
have  occurred  but  for  the  presence  of  several  case.s 
of  phagedena  in  the  wards  at  that  particular  time. 

"  Next — as  to  the  re.sult  of  tl^e  treatment  in 
those  cases  comprising  Class  2,  in  whom  mercury 
liad  been  previously  given  ;  tliey  were  five  in 
number. 

"  Three  of  them  (Cases  23,  24,  25)  went  through 
the  process  to  its  conclusion,  in  periods  respectPvely 
of  four  months,  five  months,  and  five  and  a  half 
months,  and  when  discharged  from  the  hospital 
were  apparently  free  from  disease.  Of  these  three 
one  (Case  24)  has  not  since  been  heard  of,  the 
other  two  have  returned  with  relapses.  These  were, 
however,  mild  in  character  ;  one  of  the  patients 
speedily  recovered  under  bichloride  of  mercury, 
the  other  got  well  without  any  specific  treatment. 

"  The  remaining  two  patients  died.  One  (  Case 
26)  from  disease  of  the  liver,  supposed  during  life 
to  be  malignant,. but  found  after  death  to  be  amy- 
loid degeneration.  She  was  inoculated  persistently 
for  more  than  three  months  with  ever}'  kind  of 
matter  procurable,  but  with  almost  uniformly  nega- 
tive results.  The  cause  of  death  in  her  case  was 
therefore  obviously  quite  unconnected  with  the 
treatment  by  inoculation.  The  other  (Case  27) 
died  from  sloughing  of  the  dura  mater  and  ex- 
posure of  the  brain  after  the  separation  of  a  piece 
of  necrosed  bone,  at  a  time  when  sloughing  sores 
were  prevalent  in  the  wards.  In  our  opinion  the 
cause  of  her  death  also  was  in  no  way  attributable 
to  the  inoculation  treatment. 

"  The  results  obtained  in  these  five  cases,  then, 
were  very  unsatisfactory,  but  they  corroborate  Dr. 
Boeck's  experience  that  the  previous  administration 
of  mercury  interferes  not  only  with  the  progress  of 
the  inoculations,  but  with  their  therapeutical  action. 
Out  of  three  who  went  through  it  to  the  end,  as 
many  as  two  were  known  to  have  suffered  from 
return  of  the  disease.  In  the  fourth,  the  inocula- 
tions, having  been  almost  uniformly  negative,  must 
be  held  to  have  gone  for  nothing  one  way  or  the 
oth.!r.    In  the  fifth,  it  is  by  no  means  clear  that 


the  improvement  which  was  at  one  time  observed 
Was  due  to  tlie  inoculations,  rather  than  to  the  good 


diet  and  to  the  iodide  of  potassium, "whicli  she  waa 
taking  at  the  same  time. 

"  With  regard  to  the  disappearance  of  the  syphi- 
litic symptoms  while  the  treatment  was  going  on 
it  was  remarkable  that  in  nearly  all  the  cases  no 

improvement  took  place  for  a  considerable  time  . 

usually  not  until  the  second  or  third  month — while 
in  many  of  them  the  symptoms  appeared  to  be 
aggravated,  and  fresh  outbreaks  of  eruption  were 
observe!  Three  patients  were  attacked  with 
iritis  (Cases  G,  15,  and  18).  In  the  two  first  the 
inflammation  subsided  under  simple  treatment  with 
atropine  and  sedatives,  and  no  injnrj'  to  the  eves 
resulted.  In  the  third  the  inflammation  was  more 
severe,  and  it  was  not  considered  safe  to  refrain 
from  the  use  of  mercury.  This  drug  was  accord- 
ingly administered  in  the  usual  way,  and  under 
its  influence  the  iritis  rapidly  disappeared. 

"  As  an  auxiliary  to  the  treatment  bj'  syphili- 
sation,  nitrate  of  silver  was  frequently  used  to 
the  mucous  tubercles  on  the  genital  organs,  and 
to  the  similar  patches  on  the  mouth  or  tonsils,  as 
without  local  treatment  the  inoculations  appeared 
to  exercise  only  a  slight  and  tardy  effect  upon 
them. 

"  Having  thus  given  a  brief  history  of  the  cases 
treated,  and  a  summary  of  the  results  obtained, 
the  principal  questions  requiring  an  answer  respect- 
ing syphilisation  appear  to  us  to  be — 

"  Whether  the  process  exercises  any  material  or 
appreciable  influence  over  the  evolution  and  pro- 
gress of  the  disease  ;  or  whether  the  favourable 
results  may  not  more  reasonablj'  be  attributed  to 
lapse  of  time,  the  regular  habits  and  regime  of 
hospital  life,  and  the  natural  tendency  towards 
recovery  which  the  disease  exhibits  in  persons 
otherwise  healthy? 

"  Whether — if  it  be  admitted  that  syphilisation 
has  a  beneficial  influence — that  influence  is  of  a 
specific  character,  such  as  Dr.  Boeck  has  claimed 
for  it  ;  or  may  it  rather  be  ascribed  as  it  has  been 
by  others,  solely  to  the  depurative  and  excretory 
action  of  the  ulcers  ? 

"  We  do  not  pretend,  from  the  limited  number  of 
cases  which  have  been  under  our  observation,  to 
speak  with  authority  on  these  difficult  and  impor- 
tant questions..  Our  object  in  this  paper  is  rather 
to  record  facts  than  to  express  opinions  ;  but  we 
would,  nevertheless,  with  much  deference,  submit 
to  the  Society  the  following  conclusions  as  those  at 
which  we  have  ourselves  arrived. 

"  We  will  commence  by  saying  that  we  are  dis- 
posed to  reject  the  hypothesis  that  the  results  are, 
in  any  appreciable  degree,  owing  to  a  depuratoiy 
or  excretory  action  of  the  pustules,  analogous  to 
what  would  be  obtained  by  an  equal  amount  of 
suppurative  action  artificially  induced  in  any  other 
way.  Without  denying  that  a  discharge  of  pns 
from  the  cutaneous  surface  may  have  some  effect  in 
the  elimination  of  a  poison  from  the  system,  we 
think,  if  this  explanation  were  correct,  an  ameliora- 
tion in  the  symptoms  would  have  been  noticed  at 
an  earlier  period  of  the  treatment  (as  is  the  case, 
for  instance,  when  mercury  (U'  iodide  of  potassuira 
are  given),  whereas  the  rule  has  certainly  been 
either  that  the  syphilitic  manifestations  remained 
stationary  for  a  considerable  time,  or  that  they  ex- 
hibited decided  aggravations.  And  the  depurative 
hypothesis  is  further  disproved  by  what  is  observed 
in  the  ulcerations  which  so  often  accompany  the 
chronic  and  tertiary  forms  of  the  disease  ;  the 


suppuration  from  which  has  certainly  jinything 
but  a  curative  action. 

"  There  remains  then  tlie  qiiestion — has  syphili- 
sation  any  specific  effect  over  the  disease,  or  is  it 
devoid  of  all  appreciable  influence  whatever?  It 
will  he  obvious  how  great  is  the  difficulty  of 
eliminating  the  element  of  time  and  the  natural 
tendency  towards  recovery  in  the  consideration  of 
such  a  question  ;  it  will  not  therefore  be  thought 
surprising  if  onr  conclusions  regarding  it  are  not 
precisely  in  accord. 

"  It  is  the  impression  of  one  of  us  (Mr.  James 
Lane),  from  the  observation  of  these  cases,  that 
syphilisation  does  exert  some  beneficial  and  specific 
influence  over  the  progress  of  the  disease,  possibly 
in  the  way  ascribed  to  it  by  Dr.  Boeck.  It  has 
appeared  to  him  that  the  treatment  conducts 
patients  through  the  disease  more  safely  and 
rapidly  than  if  they  are  left  to  themselves  ;  that 
it  leaves  them  with  less  liability  to  relapse,  and 
that  their  relapses  when  they  do  occur  are  milder 
in  character. 

"Mr.  Gascoyen,  on  the  other  hand,  thinks  that 
the  natural  tendency  to  recovery  which  an  early 
and  uncomplicated  constitutional  syphilis  exhibits 
with  the  lapse  of  lime,  and  under  circumstances 
favourable  to  the  general  health — such  as  thedietary, 
rest,  regular  hours,  &c.,  of  a  hospital  afTord — is 
sufficient  to  account  for  the  subsidence  of  the 
secondary  symptoms  during  syphilisation  ;  and  he 
is  doubtful  whether  relapses  are  less  frequent  under 
this  than  under  the  ordinary  methods  ot  treatment. 
Neither  does  he  admit  any  specific  or  other  influ- 
ence on  the  disease  or  the  system  from  the  con- 
tinned  inoculation  of  the  virus.  Were  such  the 
case,  these  fresh  introductions  of  virulent  matter 
■would,  in  his  opinion,  either  add  to  and  intensify 
the  existing  disease,  or  else  contaminate  the  blood 
until  a  general  cachexia .  is  produced,  neither  of 
which  conditions  is  met  with  in  practice,  but  the 
contrary.  He,  therefore,  considers  that  no  effect 
whatever  is  produced  either  upon  the  disease  or 
the  system  by  syphilisation. 

"  Differing,  however,  as  we  do,  on  the  scientific 
aspect  of  the  question,  we  are  entirely  in  accord 
as  to  its  practical  bearings,  and  we  are  decidedly 
of  opinion  that  syphilisation  is  not  a  treatment 
■which  can  he  recommended  for  adoption.  We 
consider  that,  even  if  it  could  be  admitted  to 
possess  all  the  advantages  claimed  for  it  by  its  ad- 
vocates, its  superiority  over  other  modes  of  treat- 
ment, or  in  many  instances  over  no  treatment  at 
all,  would  not  sufficiently  compensate  for  its  tedi- 
ousness,  its  paiiifnlness,  and  the  life-long  marking 
■which  it  entails  upon  the  patient. 

"  If  syphilisation  could  be  relied  upon,  after  other 
treatment  had  failed,  to  control  the  severer  forms 
of  the  disease  (especially  in  its  tertiary  stage),  or 
to  prevent  its  hereditary  transmission,  the  benefit 
derived  would,  without  doubt,  more  than  counter- 
balance these  disadvantages,  but  unfortunately 
these  are  precisely  the  cases  in  which  it  has  ad- 
mittedly the  least  influence. 

"  We  will  mnv  refer  to  some  points  in  tlie  patho- 
logy of  the  disease  which  are  illustrated  by  these 
experiments. 

"The  matter  em])loyed  for  inoculation  in  these 
cases  was  obtained  souiotimcs  from  hard 
times  from  soft  sores.    Whenever  it 
ticable,  matter  from   hard  sores  was  used.  Dr. 
Boeek  prefers  this  kind  of  matter  for  the  purpose 
vor..  II. 
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of  syphilisation,  having  found  it  more  rapid  and 
effectual  in  its  curative  action,  and  leas  locally 
irritating;  nevertheless,  he  does  not  believe  there 
is  any  essential  difference  in  the  operation  of  the 
two  kinds  of  matter. 

"  There  has  been  a  marked  difference  in  the  in- 
oculubility  of  the  secretion  from  these  two  varieties 
of  venereal  ulcers.    When  matter  from  soft  sores 
was  used,  pustules  were  readily  obtained  in  the 
great  majority  of  cases,  hut  not  in  all.  When 
matter  from  hard  sores  was  employed,  the  same 
result  was  obtained,  but  with  considerable  diffi- 
culty, and  the  failures  were  more  frequent.  The 
difference  in  the  inoculability  of  the  two  kinds  of 
sores  would  appear  to  depend  in  a  great  measure 
on  the  different  character  of  their  secretion  ;  that 
from  the  soft  sore  consisting  of  well-developed  pus, 
whilst  that  from  the  hard  sore  is  scanty  and  serous, 
and   often   altogether   destitute  of  pus-globules. 
This  difference  was,  -we  believe,  first  pointed  out 
by  Mr.  Henry  Lee  [British  and  Foreign  Medico- 
Chinirgind  Review,    October    1(356,   and  April 
1859),  who  also  showed  that  if  the   hard  sore 
were  artificially  irritated   and  made  to  secrete 
pns,  it  then  became  inoculable    without  much 
difficulty.    This  is  in  accordance  with  the  expe- 
rience of  Dr.  Boeck,  who  has  observed  that  in  pro- 
portion as  the  secretion  is  thin  and  serous,  so  will 
be  the  probability  of  failure.     He  therefore  re- 
commends that  a  piece  of  dry  lint  should  be  left 
in  contact  with  the  sore  for  twenty-four  hours,  at 
the  end  of  which  time  there  •will  commonly  be 
found  a  thick  purulent  secretion  ;  or  this  result 
may  be  more  readily  obtained  by  the  artificial  irri- 
tation of  the  sore  with  a  stimulant,  such  as  savine 
powder  or  savine  ointment.    From  the  matter  thus 
formed  a  positive  result  can  usually  be  produced 
by  inoculation.    In  cases  of  failure  he  inoculates 
daily,  and  in  this  way  rarely  fails  of  success. 

"  The  view  that  properly  developed  pns  is  neces- 
sary for  the  successful  inoculation  of  syphilis  (at 
all  events,  on  a  syphilitic  patient)  is  supported, 
conversely,  by  the  experiment  of  Rollet,  who  found 
that  if  the  secretion  from  a  soft  sore  were  deprived 
of  its  pus-globules  by  filtration,  the  remaining 
liquor  puris  was  not  inoculable. 

"Among  the  cases  we  have  related  will  be  found 
five  examples  of  successful  inoculation,  made  di- 
rect from  typical  indurated  sores,  carefully  selected 
for  the  purpose,  and  as  the  possibility  of  inoculat- 
ing a  syphilitic  patient  from  sores  of  this  descrip- 
tion has  been  denied  of  late  years  by  many  emi- 
nent authorities,  we  would  direct  special  attention 
to  these  cases,  as  tending  to  elucidate  a  much  con- 
troverted question. 

"  The  first  example  was  in  Case  22,  the  male  pa- 
tient treated  by  Mr.  Walter  Coulson.  This  man  had 
an  indurated  chancre  on  the  prepuce  and  a  secondary 
eruption.  He  was  inoculated  successfully  frorn 
his  own  sore  by  Mr.  Coulson,  but  it  was  not  till 
after  a  daily  inoculation  for  nearly  three  weeks 
that  a  positive  result  was  obtained.  From  this  a 
scries  of  seven  generations  was  produced,  and  the 
matter  was  used  in  the  inoculation  of  several  other 
patients. 

"The  next  instance  was  in  a  female  (Case  9), 
who  was  successfully  inoculated  from  the  primary 
sore  of  the  above  miile  patient,  after  it  had  been 
irritated  for  two  days  with  savine  ointment.  Six 
punctures  were  made,  and  all  six  were  followed  by 
a  positive  result.  The  pustules  were  well  de- 
3  U 
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veloped,  and  were  carried  through  a  series  of  eleven 
generations. 

"  A  third  example  of  direct  inoculation  from  an 
indurated  sore  occurred  two  months  afterwards  in 
the  same  female.  The  matter  was  taken  from  a 
carefully  selected  indurated  sore  in  a  male  out- 
patient. The  sore  having  been  irritated  for  two 
daj-s  with  Unguentum  Sabinas,  three  punctures 
were  made,  two  of  which  failed,  but  one  produced 
a  well-developed  pustule,  which  was  inoculated 
through  nine  pencrations. 

"  A  fourth' will  be  met  with  in  Case  7.  The 
matter  was  taken  from  a  well-marked  indurjited 
sore  in  a  female  out-patient,  who  afterwards  had  a 
secondary  eruption.  Six  inoculations  were  made, 
and  all  were  successful.  Tliey  were  carried 
through  ten  generations.  The  sore,  which  was 
quite  recent,  was  also  inoculated  successfully  on 
the  patient  herself. 

"  A  fifth  will  be  found  in  Case  16,  who  was  in- 
oculated from  a  female  patient  with  a  well-marked 
indurated  sore  on  the  labium.  In  this  case  six 
punctures  were  made,  but  only  one  proved  success- 
ful. It  was  reinoculable  through  twelve  genera- 
tions. This  would  furnish  a  sixth  instance  of  suc- 
cessful inoculation  from  an  indurated  sore.  A 
seventh  example,  which  occurred  at  the  Lock 
Plospital  in  February  1 866,  may  also  be  mentioned. 
The  patient  was  a  male,  under  Mr.  W.  Coulson, 
who  succeeded,  after  four  consecutive  days'  inocula- 
tions, in  obtaining  well-marked  and  reinoculable 
pustules.  Both  these  are  examples  of  auto-inocula- 
tion, and  another  is  seen  in  Case  22. 

"  It  appears,  then,  that  there  is  greater  difficulty 
in  arriving  at  a  positive  result  by  inoculation  with 
matter  taken  direct  from  a  hard  sore  than  with 
matter  from  a  soft  sore,  but  when  pustules  are  ob- 
tained, they  are  as  freely  reinoculable  in  the  one 
case  as  in  the  other.  They  may  be  carried  with 
equal  facility  through  a  lengthened  series  on  the 
same  patient,  and  transferred  with  equal  readiness 
to  others.  In  all  these  cases  of  inoculation  from 
indurated  sores  the  pustules  have  been  well  de- 
veloped, and  have  produced  ulcers  varying  in  size 
from  a  foiirpenny  piece  to  a  shilling,  but  there  has 
been  nothing  in  their  appearance  to  distinguish 
them  from  those  made  from  non-indurated  sores. 
There  has  been  no  more  appearance  of,  induration 
in  the  one  than  in  the  other  ;  no  noticeable  diiTer- 
ence  in  the  duration  of  the  ulcers  (which  averaged 
from  three  to  four  weeks),  or  in  the  appearance  of 
the  resulting  cicatrices. 

"  The  instances  we  have  mentioned  afford,  in  our 
opinion,  convincing  proof  that  the  hard  sore  may 
be  inoculated  on  the  bearer,  or  on  another  syphi- 
litic patient.  It  appears  to  us  impossible  to  ex- 
plain them  away,  either  by  the  theory  of  the  mixed 
chancre,  or  by  the  supposition  that  they  are  all 
owing  to  an  accidental  contamination  of  the  lancet 
with  matter  from  soft  sores. 

"  But  if  the  inoculability  of  the  hard  sore  has  been 
denied  on  insufficient  gnuinds,  these  experiments 
go  far  to  show  that  the  inoculability  of  the  soft 
sore  has  been  much  exaggerated. 

"  It  has  been  taught  of  late  years  that  the  dis- 
tinctive character  of  the  soft  sore  is  its  constant 
communicability  by  inoculation  to  all  persons 
alike,  and  at  all  times,  and  whether  they  are  the 
subjects  of  syphilis  or  not.  This,  according  to 
our  observation,  is  certainly  not  the  case  ;  it  would 
appear  that,  sometimes  from  no  obvious  cause,  but 


more  often  when  there  is  great  depression  of  the 
vital  powers,  the  difficulty  of  obtaining  a  positive 
result  by  inoculating  syphilitic  matter  is  great, 
whether  it  be  taken  from  hard  or  soft  sores. 

"  In  one  patient  (Case  27)  with  severe  tertiary 
syphilis,  only  an  occasional,  and  then  a  very  im- 
perfect, result  was  obtained  for  more  than  six 
weeks,  though  she  was  inoculated  almost  daily  ; 
but  at  length,  as  her  health  improved  under  the 
iodide  of  potassium  and  a  liberal  diet,  pustules 
began  to  be  developed.  It  was  remarkable,  also, 
in  this  case,  that  when  the  inoculations  became 
successful,  some  of  the  earlier  punctures,  which 
had  been  apparently  failures,  came  forward  and 
produced  pustules. 

"  Another  patient  (Case  26)  who  was  in  a  very 
depressed  condition,  and  who  ultimately  died  from 
disease  of  the  liver,  was  inoculated  over  and  over 
again  with  every  variety  of  matter  without  effect. 
She  was  inoculated  on  forty-one  different  occa- 
sions, and  in  three  or  four  only  was  anything 
approaching  to  a  positive  result  obtained,  and  the 
pustules  were  then  small  and  abortive. 

"  In  another  female  (Case  12),  also  in  a  very  low 
condition,  the  inoculations  at  first  failed,  but  suc- 
ceeded afterwards  and  took  freelj'',  as  her  health 
improved. 

"  In  a  fourth  instance  (Case  13)  there  was  a 
very  remarkable  temporary  immunity  during  an 
attack  of  jaundice  which  lasted  for  about  a  mouth. 
In  this  patient,  while  she  was  jaundiced,  no  inocu- 
lations could  be  made  to  take,  although  they  had 
done  so  freely  before  the  affection  commenced, 
and  took  again,  with  equal  freedom,  as  soon  as 
the  jaundice  got  well. 

"  In  some  other  cases  (5,11,14)  there  were  also 
frequent  failures,  although  the  patients  were  ap- 
parently in  sound  health.  It  appears  to  us,  there- 
fore, from  these' numerous  examples,  that  there 
are  conditions,  both  natural  and  acquired,  under 
which  a  person  is  exempt,  temporarily  at  any  rate, 
from  the  action  of  the  virus,  even  when  obtained 
from  a  soft  sore  ;  and  that  some  persons  possess 
this  immunity  or  power  of  resisting  the  effect  of 
the  poison  much  more  than  others. 

"  In  two  cases  (17  and  18)  a  circumstance  was 
observed  which  is  worthy  of  attention.  When 
these  two  patients  had  been  inoculated  for  more 
than  four  months,  and  when  they  had  arrived  at 
such  a  degree  of  immunity  that  it  was  impossible 
to  obtain  satisfactory  pustules  with  the  matter  at 
our  disposal,  they  were  inoculated  by  the  house- 
surgeon  with  matter  from  a  spreading  phagedenic 
sore,  four  punctures  being  made  in  each  patient 
In  both  cases  sloughing  sores  were  produced  at 
each  puncture.  In  Case  17  they  coalesced,  and 
spread  to  an  alarming  extent.  In  Case  18  they 
were  less  severe,  though  each  puncture  produced  a 
sloughing  sore  of  an  inch  and  a  half  in  diameter. 
These  inoculations  did  not,  even  in  their  early 
stage,  present  the  ordinary  aspect  of  a  syphilitic 
inoculation,  but  rapidly  gave  evidence  of  a  spread- 
ing phagedenic  action.  It  would  seem,  therefore, 
from  these  cases,  that  phagedajna  may  be  commu- 
nicated as  such,  directly,  by  inoculation,  and  this 
even  in  cases  where  there  is  an  evident  indisposi- 
tion to  inoculation  with  ordinary  syphilitic  matter. 

"  The  immunity  from  the  action  of  the  syphilitic 
virus  obtained  by  repeated  inoculation  is  another 
point  of  great  interest.  It  appears  to  be  beyond 
question  that  such  matter  cannot  be  inoculated 
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Successfully  ad  hifinilum,  but  that  the  susceptibility 
to  its  iiiHuence  becomes  gnidually  exhausted.  At 
the  commencemeut  of  the  tiviUment  the  iiiocnha- 
tions  could,  as  a  rule,  be  continued  thronjjh  a 
series  of  twelve  or  fifteen  generations,  without  re- 
quiring the  matter  to  be  renewed,  while  tiie  sub- 
sequent series  became  gradually  shorter,  until  at 
length  the  result  was  altogether  negative,  or  only 
small  pustules  were  obtained,  which  could  not 
again  be  inoculated.    In  many  cases  this  immunity 
was  tested  repeatedly  with  matter  from  different 
sources.    In  some  patients  the  immunity  was  less 
perfect,  and  with  fresh  matter  two  or  three  gene 
rations  of  pustules  could  be  obtained,  but  these 
were  small  and  imperfect,  and  rapidly  healed,  so 
that  for  all  practical  purposes  the  treatment  came 
to  an  end.    The  longest  series  obtained  in  any  case 
was  thirty-eight  (Case  5),  and  there  were  some 
between  twenty  and  thirty.    There  were  several 
e.^ceptions  to  the  rule  that  the  first  series  was  the 
longest,  and  the  longest  of  all  (thirty- eight)  oc- 
curred towards  the  conclusion  of  the  case. 

"  In  testing  the  degree  of  imm\n)ity,  it  should  be 
remembered  that  the  development  of  a  small 
pustule,  after  the  inoculation  of  new  matter,  is 
not  sufficient  evidence  against  the  presence  of  this 
condition,  as  any  irritant  introduced  beneath  the 
skin  may  have  the  same  effect.  The  only  true  test 
of  a  genuine  syphilitic  inoculation  is,  thiit  it  shall 
produce  matter  which  is  again  inoculable. 

"  It  is  also  interesting  to  observe,  that  whether 
the  matter  employed  was  obtained  from  hard  or 
from  soft  sores,  the  same  degree  of  immunity  was 
the  result  ;  and  that  the  inoculation  of  matter  from 
a  hard  sore  would,  in  due  course,  cause  insuscep- 
tibility to  the  action  of  that  from  a  solt  sore,  and 
vice  voma  ;  and  also  when  the  patient  had  been 
treated  partly  with  one  matter  g,nd  partly  with  the 
other,  the  immunity  was  equal  against  both."] 


[We  will  conclude  by  transcribing  the  greater 
part  of  the  valuable  Report  of  the;  Committee  ap- 
pointed by  the  Secretary  of  State  for  War  and  the 
Board  of  Admiralty  to  inquire  into' the  Pathology 
and  Treatment  of  the  Venereal  Disease,  published 
in  1867.  This  Committee  consisted  of  Mr.  Skey 
(chai  rman),  Mr.  Cock,  the  late  Dr.  Kirkes  (suc- 
ceeded by  Dr.  Babington,  also  deceased),  Mr. 
Qiiain,  Mr.  Spencer  Smith  (secretary).  Dr.  Wilks, 
Dr.  T.  Oraham  Ualfour  (appointed  to  represent  the 
A  rmy  Medical  Board),  and  Dr.  Donnet  (to  represent 
the  Naval  Medical  Board).  The  Committee  ex- 
amined upwards  of  sixty  physicians  and  surgeons 
whose  position  and  facilities  of  observation  ren- 
dered their  opinions  desirable  in  reference  to  the 
pathology  and  treatment  of  the  venereal  disease. 
As  many  as  7,074  questions  were  put  and  an- 
swered during  the  investigation  of  the  subject  by 
the  Committee.  The  report  embodies  the  infer- 
ences drawn  by  the  Committee  from  the  collective 
opinions  and  ample  information  elicited  from  the 
various  gentlemen  who  appeared  as  witnesses 
before  them. 

It  will  be  seen  by  the  preceding  pages  that  we 
agree  for  the  most  part  with  the  opinions  expressed 
in  the  Report.  In  a  few  points,  however,  we  have 
ventured  to  differ  from  both  the  pathology  and 
treatment  therein  advocated. 

"  The  Syphilitic  Sore  is  seen  under  three  forms  : 
one  characterised  by  induration  throughout  its 
entire  course  ;  one  soft  in  its  early  stage  and  bc- 
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coming  subsequently  indurated ;  and  one  soft 
throughout  its  whole  course,  but  which,  unlike  the 
simple  local  sore,  is  followed  by  constitutional 
disease. 

"  This  physical  character  of  hardness  in  a  sore 
is,  as  a  rule,  detectable  by  the  touch,  although  it 
may  vary  in  degree.  It  is,  however,  necessary  to 
distinguish  the  occasional  thickening  formed  around 
the  base  of  a  soft  sore,  the  result  of  local  treat- 
ment or  accident,  from  the  true  induration  of 
specific  disease. 

"  Tlie  Hard  Sore  is  marked  by  well-defined 
induration  at  its  base.  This  induration,  present 
ah  initio,  constitutes  its  characteristic  feature. 
True  syphilitic  induration  presents  itself  in  three 
different  forms :  1st,  in  that  of  a  cup-shaped 
cavity  or  ulcer  on  an  indurated  base  ;  •2nd,  in 
that  of  a  shallow  abrasion  or  excoriation,  com- 
monly of  an  ash-grey  or  livid  colour,  also  on  an 
indurated  base  ;  and,  3rd,  in  tliat  of  a  deposit  of 
well-defined  induration  beneath  unbroken  skin. 
From  the  two  former  a  serous  ichor  exudes  ;  from 
the  last  there  is  no  moisture,  because  there  is  no 
ulceration. 

"The  sore  marked  by  specific  induration,  ah  initio, 
is  rarely  met  with  ;  probably  not  in  a  greater  pro- 
portion to  other  primary  sores  than  one  in  fifteen, 
or  more  ;  but  the  proportion  varies  greatly  at  dif- 
ferent times  and  in  different  localities. 

"  It  is  not  frequently  brought  under  the  eye  of 
the  surgeon  within  fifteen  or  eighteen  days,  dating 
from  the  period  of  intercourse  {vide  '  Incubation,' 
Sect.  8).  Often  twenty-five  days  have  elapsed 
before  its  appearance.  It  presents  itself  in  one  of 
the  three  forms  already  described.  It  may  occupy 
the  inner  surface  of  the  prepuce,  the  fossa,  the 
glans,  or  the  external  integument.  When  seated 
on  the  glans  it  is  supposed  that  the  induration  is 
imperfectly  developed.  This  is  only  occasionally 
true  :  on  the  contrary,  when  the  glans  is  the  seat 
of  the  disease,  the  induration  is  often  more  than 
usually  extensive. 

"  In  persons  affected  with  this  form  of  sore,  the 
constitution  may  become  involved  before  the  prim- 
ary disease  enters  on  the  stage  of  ulceration,  or 
even  without  ulceration  occurring  at  all. 

"  Throughout  its  course  the  hard  sore  may  be 
said  to  be  almost  dry,  and  neither  the  primary  sore 
itself  nor  the  glands  produce  pus,  the  secretion  of 
which  attends  every  other  variety  of  venereal  sore. 

"  The  Soft  Sore. — While  the  hard  sore,  as  a  rule 
commences  with  induration,  to  which  the  destruc- 
tion of  surface  succeeds,  it  is  probable  that  soft 
sores  commence  as  pustules  or  papules,  which  pass 
into  ulceration. 

Some  observers  have  stated  that  a  sore  marked 
by  protracted  ulceration  is  more  liable  to  involve 
the  constitution  than  a  sore  that  has  passed  quickly 
through  its  stages. 

"  Iwjuinal  Glands. — All  primary  venereal  sores 
are  liable  to  involve  the  inguinal  glands  ;  the  soft 
frequently,  the  hard  almost  invariably.  In  the 
case  of  soft  sores  which  involve  the  inguinal  glands, 
such  irritation  occurs  at  a  more  or  less  remote  data 
from  the  first  appearance  of  the  primary  sore  ;  in 
the  case  of  the  hard  sores,  the  enlargement  of  these 
glands  is  almost  concurrent  with  or  quickly  follows 
the  first  indication  of  hardness.  In  the  case  of 
soft  sores,  the  inguinal  glands  appear  to  involve  in 
their  morbid  action  the  surrounding  tissues  prior 
to  suppuration,  in  addition  to  the  glandular  struc- 
3  It  3 
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tiire.  In  tlie  case  of  hard  sores,  one  or  more 
glands  are  enlarged,  and  share  the  hardness  of  the 
accompanying  sore,  presenting  to  the  touch  well- 
defined  globular-shaped  tumours,  which  are  not 
prone  to  suppuration. 

'•  Difficulty  of  Diagnosis  in  the  early  stages  of 
Sores. — The  evidence  is  conclusive  as  to  the  im- 
possibility of  pronouncing  with  .certainty  upon  the 
character  of  a  sore  on  its  first  appearance,  i.e.  as 
to  whether  it  will  or  will  not  be  followed  hy  con- 
stitutional symptoms  ;  in  other  words,  whether  or 
not  it  be  a  syphilitic  sore.  Even  though  it  remain 
soft  throughout  its  course,  it  is  not  certain,  although 
highly  probable,  that  it  will  prove  to  be  non-infect- 
ing, but  it  will  sometimes  remain  soft  for  many 
days,  and  then,  becoming  indurated,  be  followed  by 
constitutional  symptoms.  As  a  rule,  however,  the 
exceptions  to  which  are  rare,  a  soft  sore,  whether 
followed  by  suppurating  bubo  or  not,  is  only  a 
local  disease,  and  does  not  infect  the  constitution  ; 
and  an  indurated  sore,  more  especially  if  accom- 
panied by  indurated  inguinal  glands,  does  infect 
the  constitution.  It  should  never  be  forgotten 
that  it  is  the  virus  which  infects  the  system,  and 
that  the  sore  is  a  mere  local  lesion,  and  not  a  neces- 
sary antecedent  to  infection. 

''  Plowever  definite  may  be  tlie  laws  that  de- 
termine the  history  and  progress  of  primary  sores, 
a  degree  of  obscurity  always  attaches  to  their 
future  influence  on  the  constitution,  arising  from 
the  frequent  apparent  deviations  from  the  laws 
which  govern  them.  Certain  it  is  that  no  amount 
of  experience  can  protect  us  from  occasional  error 
in  diagnosis.  Hard  sores  do  not  necessarily  con- 
taminate the  constitution,  while,  on  the  other  hand, 
constitutional  symptoms  occasionally  follow  the 
presence  of  a  sore  which  might  have  been  regarded 
as  a  simple  local  sore  by  a  practised  observer.  Too 
much  caution,  therefore,  cannot  be  exercised  in 
giving  an  opinion  as  to  the  future  safety  of  the 
patient. 

"  Constilntional  Sypliilis.  —  The  constitutional 
manifestations  of  syphilis  follow  the  primary  sore 
at  an  uncertain  interval  of  time,  ranging  from  four 
to  ten  weeks,  the  average  term  being  about  six 
weeks.  Its  first  indication  consists  in  a  sense  of 
chilliness,  followed  by  heat  of  skin,  accelerated 
pulse,  general  lassitude,  and  mental  depression. 
These  symptoms  are  accompanied  by  pains  in  the 
limbs,  and  especially  in  the  joints,  often  of  a  severe 
rheumatic  character.  In  the  course  of  two  days 
or  more,  the  skin  upon  the  chest,  back,  abdomen, 
and  arms,  occasionally  in  severe  cases  over  the 
whole  surface  of  the  body,  exhibits  on  examination 
some  form  of  eruption,  most  commonly  of  an  ery- 
thematous or  roseo'.ar  character,  of  a  pale  pink 
colour.  Such  eruption  terminates  in  copper- 
coloured  patches. 

"If  the  disease  be  severe,  well-developed  papules, 
vesicles,  and  pustules  may  appear  over  the  back 
and  head,  intermingled  with  or  following  the  rash. 
The  pulse  continues  frequent.  The  throat  exhibits 
a  florid  discoloration  which  involves  the  tonsils  and 
the  neighbouring  parts  of  the  soft  palate.  Of  the 
condition  of  the  throat  the  subject  may  remain  for 
a  time  unconscious.  This  stage  of  the  disease, 
which  continues  for  some  days  stationary,  may  be 
preceded,  accompanied,  or  succeeded  hy  enlarge- 
ment ot'  the  inguinal  and  posterior  cerviciil  glands. 
The  latter,  however,  are  not  alw.ays  affected. 
These  indications  are  accompanieii  by  impaired 
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health,  and  by  loss  of  physical  strength.  A 
sense  of  general  debility  prevails,  coupled  with 
pallor  of  the  skin,  the  blood  being  said  to  be 
deprived  of  a  portion  of  its  red  corpuscles.  The 
tonsils  ulcerate  and  exhibit  either  an  excavated 
ulcer,  or  a  plain  flat  surface,  of  a  soft  red  flabby 
aspect.  The  hair  falls  off  {alopecia).  On  the  side 
of  the  tongue  at  a  yet  later  dale,  and  generally  on 
its  under  surface,  are  formed  small  white  ulcers, 
three  or  four  in  number,  of  about  the  size  of  a  split 
pen,  which,  on  healing,  leave  a  white  and  some- 
what depressed  cicatrix,  while  others  appear  on  the 
soft  palate  and  roof  of  the  mouth,  on  the  gums,  or 
at  the  angle  formed  by  the  two  jaws.  Condylo- 
mata, soft  mucous-like  ulceraticms  of  the  angles 
of  the  mouth,  nostrils,  nates,  and  female  genital 
organs,  iiitis,  with  its  complications,  and  onychia, 
frequently  occur.  Such  are  the  various  symptoms 
that  mark  the  progress  of  syphilis  in  the  ma- 
jority of  cases,  and  which  may  be  said  to  belong 
to  the  acute  form  of  the  disease. 

"  There  is,  however,  another  group  of  symptoms 
not  preceded  by  febrile  derangement,  and  more 
chronic  in  character.  To  this  belong  psoriasis, 
lepra,  and  tubercular  eruptions,  honej'comb  eruption 
of  the  palms  of  the  hands,  the  excavated  ulcer  of 
the  tonsils,  and  enlargement  of  the  testicle.  All 
these  afi'ections  are  in  a  remarkable  degree  almost 
destitute  of  pain. 

"  Although  the  evidence  tends  to  the  belief  in 
the  occasional  development  of  any  of  these  forms  of 
eruption  and  other  disease,  in  a  given  case,  the 
Committee  have  suflicienl  ground  for  expressing 
their  opinion  that  the  dry  and  painless  forms  of 
eruption,  viz.  psoriasis,  lepra,  and  tubercle,  but 
especially  the  two  former  varieties,  constitute  the 
predominant  symptoms  following  the  indurated 
sore,  and  that  the  remainder  more  commonly  follow 
the  varieties  of  the  soft  or  moist  sore. 

"There  is  a  relation  between  the  primary  sore 
which  is  destitute  of  hardness  in  its  early  staae, 
and  the  moist  forms  of  eruption  as  declared  by  Mr. 
Carmichael  ;  but  his  views  of  the  universality  of 
the  law  which  identifies  the  moist  eruptions,  such 
as  pustules  and  rupia,  with  the  soft  sore,  and  the 
dry  eruption  of  psoriasis  and  lepra  with  the  indu- 
rated sore,  are  not  borne  out  by  the  evidence  pro- 
duced before  the  C(mimittee. 

"  Sypliilis  in  its  ul/imate  form. — While  regard- 
ing syphilis  as  a  constitutional  disease,  it  must 
be  remembered  that  it  does  not  affect  all  persons 
alike,  but  attacks  its  victims  with  various  degrees 
of  virulence.  In  an  ordinary  case,  or  in  one  of 
medium  severity,  the  disease  will  cease  after  the 
expiration  of  some  months,  when  a  certain  set 
of  phenomena  have  occurred.  It  does  not,  how- 
ever, unfrequently  happen  that  the  syphilitic  poison 
survives  this  period,  and  continues  to  exhibit  its 
characteristic  eff'ects  on  other  and  deeper-seated 
tissues  for  an  indefinite  time.  As  the  first  men- 
tioned form  of  the  disease  and  its  accompanying 
phenomena  are  styled  secondary,  so  these  later 
and  ulterior  effects  are  often  named  tertiary.  Tlics*" 
terms,  however,  are  not  scientifically  correct,  since 
the  changes  produced  in  the  tissues  are  essentially 
of  th«  same  kind  as  are  observed  at  the  earlier 
stages  of  the  disease,  but  difl'ering  only  tlieir 
long  continuance,  and  their  spreading  over  a  larger 
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"The  changes  which  occur  in  the  invetersite 
forms  of  the  more  advanced  stages  of  syphilis  are 
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riiie  to  the  deposition  of  a  fibro-plastic  niiiterial 
in  the  vaiious  tissues  of  the  body.  This  product, 
appears  to  be  identical  with  that  which  in  the  so- 
called  "  secondary  "  stajje  is  exuded  in  the  bones, 
in  the  glands,  on  the  iris,  and  indeed  in  the  indu- 
rated chancre  itself  ;  ,but  is  now  liable  to  be  poured 
out  in  any  structure  where  areolar  tissue  exists. 
There  is  not  an  organ  of  the  body,  therefore,  which 
is  not  obnoxious  to  the  influence  of  syphilitic 
disease. 

"  By  the  formation  of  distinct  deposits,  or  by 
interstitial  exudation,  tlie  different  viscera  may  be 
so  affected  as  to  involve  the  life  of  the  individual. 
The  liver  is  more  frequently  the  seat  of  the  disease, 
and  then  affords,  by  the  indelible  cicatrices  on  its 
surface,  an  evidence  of  the  nature  of  the  malady 
from  which  the  person  may  long  have  suffered. 
The  brain  and  its  membranes  are  also  liable  to  be 
att:icked  by  constitutiomil  sj'pbilis  ;  giving  rise  to 
mania,  epilepsy,  paralysis,  and  many  other  serious 
and  fatal  diseases.  The  lungs  too  are  frequently 
affected,  although  the  cause  is  probably  much  over- 
looked, as  the  form  of  consumption,  which  is 
known  so  often  to  follow  in  the  train  of  syphilis, 
has  been  regarded  merely  as  tubercular,  and  a  re- 
sult of  the  debilitating  effects  of  syphilitic  disease. 

"  It  is,  therefore,  highly  important  to  recognise 
the  immediate  or  direct  effects  of  syphilis  in  the 
viscera,  as  a  knowledge  of  their  cause  suggests  the 
appropriate  treatment. 

"  In  addition  to  these  characteristic  and  peculiar 
effects  of  syphilis,  there  is  a  tendency  in  those 
who  have  long  been  its  victims  to  suffer  from  de- 
generation of  the  tissues  of  the  body  ;  and  thus  a 
ver}'  frequent  cause  of  the  mortality  in  long- 
standing syphilis  is  a  universal  fatty  or  lardaceous 
decay  of  the  organs. 

'•  A  few  words  must  be  said  on  hercditari/ 
syphilis.  A  large  number  of  cases  of  abortion 
and  of  still-births  arise  from  the  children  being 
affected  with  the  syphilitic  taint  ;  and  even 
if  the  infant  be  born  alive  and  apparently  well, 
the  existence  of  tlie  taint  may  become  mani- 
fest in  a  few  weeks  by  the  appearance  of  the 
characteristic  rashes  of  lichen  or  roseola,  accom- 
panied by  snuffles,  ulceration  of  the  mouth,  condy- 
lomata, &c.,  and  souietmies  inflammation  of  the 
eye.  At  the  end  of  about  a  twelvemonth  these 
symptoms  may  disappear  ;  it  was,  until  quite 
recently,  supposed  that  all  traces  of  hereditary 
syphilis  had  tnen  departed,  but  this  is  by  no 
means  invariably  the  case  ;  the  poison  may  be 
latent,  and  again  exhibit  its  virulence  during 
growing  youtii.  Thus,  ciiildren  who  have  been 
the  subjects  of  hereditary  syphilis  in  infancy  may 
not  only  exhibit  the  previous  effects  of  disease, 
but  may  suffer  from  fresh  outbreaks,  in  an  active 
form,  such  as  an  acute  ulceration  of  the  throat  and 
fresh  formed  nodes  on  the  bones.  The  most 
remarkable  affection  which  may  occur  at  this 
period  appears  peculiar  to  the  hereditary  form  of 
the  disease — a  cloudiness  of  both  cornefe,  due  to 
an  infiltration  of  lymph,  which  is  technically 
known  as  inlerslilM  kerulilis.  At  tlie  same  time 
tiiat  these  recent  effects  of  the  poisimous  principle 
are  seen,  the  changes  that  occur  in  infancy  at  once 
characterise  the  nature  of  the  disease  ;  thus,  very 
often  the  whole  body  is  puny,  the  foiehead  projects, 
the  nose  is  flattened,  the  skin  around  the  mouth  is 
often  puckered  from  old  ulcerations,  and  lastly, 
and  most  important,  a  peculiar  ciiango  takes  place 


in  the  teeth,  the  incisors  being  dwarfed  in  size, 
narrowed,  rounded  and  notched. 

^'■QiiasliunoflnctilxiHun. — The  questions  whether 
there  be  any  fixed  and  definite  period  between 
the  exposure  to  contagion  and  the  appearance  of 
the  sore,  and  if  so,  whether  that  period  be  different 
in  the  case  of  the  soft  sore  and  that  of  the  hard, 
have  given  rise  to  much  difference  of  opinion. 
Upon  the  whole,  the  weight  of  evidence  greatly 
preponderates  in  favour  of  the  view  that  there  is 
no  definite  pSriod  of  incubation,  either  for  the  in- 
fecting or  the  non-infecting  sore — assuming  the 
term  incubation  to  imply  such  a  uniformity  as 
exists  in  the  period  of  incubation  of  other  specific 
diseases,  as  measles,  small-pox,  &c.  It  is,  never- 
theless, a  fact,  that  the  soft  sore  which  goes  on  to 
suppuration,  does  make  its  appearance  at  an 
earlier  date  than  the  hard  sore,  which  does  not 
suppurate,  the  average  period  in  the  former  case 
being  three  or  four,  and  in  the  latter  twelve  or 
fourteen  days  ;  but  there  is  a  great  deviation  from 
this  average  in  individual  cases.  One  witness, 
for  example,  spoke  of  fifty-six  days,  Q.  194  ; 
another,  of  three  months,  Q.  3304  ;  another,  of 
seven  weeks,  Q.  S33&.  Some  witnesses  have 
recognised  no  difference  as  to  the  period  of  their 
appearance  after  impure  eontact,  but  they  are  not 
borne  out  by  general  experience.  It  must  not  be 
forgotten,  however,  that,  as  a  hard  sore  is  charac- 
terised throughout  its  stages  by  the  absence  of 
pain  or  tenderness,  it  may  have  been  in  existence 
some  days  without  exciting  attention,  and  more 
especially  when  occurring  in  men  among  the  lower 
class  of  society,  where  neither  sensibility  nor  clean- 
liness abound.  It  is  probable,  if  the  progress  of  a  sore 
could  be  watched  from  its  commencement,  and  the 
first  deviation  from  health  of  the  surface  affected 
be  traced  back,  all  sores  would  stand  in  closer 
proximity  to  their  cause  than  they  appear  to  do, 
and  the  generally  adopted  period  of  incubation  be 
somewhat  abridged.  The  statement  of  a  patient 
with  a  well-developed  hard  sore,  who  dates  its 
existence  from  a  few  days  only  prior  to  his  visit, 
may  reasonably  be  doubted,  on  the  ground  that 
being  a  painless  disease  his  attention  may  not  have 
been  drawn  to  it.  The  soft  sore,  on  the  contrary, 
is  painful,  and  cannot  escape  early  observation. 
It  is  easier  to  detect  a  sore  than  a  tubercle,  or  an 
excoriated  induration. 

"  Period  at  which  the  Conslitutio7i  is  involved. — 
There  is  perhaps  no  question  coiniected  with  the 
subject  of  syphilis  more  practically  interesting  than 
that  which  relates  to  the  period  at  which  the  consti- 
tution becomes  involved  by  the  absorption  of  poison 
from  a  specific  sore.  The  evidence  obtained  from 
the  excision  or  destruction  of  a  hard  sore,  even  in 
its  (so  termed)  early  stage,  is  conclusive  as  to  the 
early  absorption  of  the  poison  into  the  circulation. 
It  is  in  evidence  that  neither  excision  of  the  hard 
sore,  nor  its  entire  destruction  by  escharotics,  can 
give  immunity  from  constitutional  disease.  It  is 
the  opinion  of  a  particular  school,  that  the  subject 
of  a  syphilitic  sore  is  incapable  of  auto-inoculation, 
in  other  words,  of  receiving  the  poison  of  his  own 
sore. 

"  Inoculation. — This  doctrine,  if  sound,  should 
strengthen  the  belief  in  the  fact  that  the 
entire  system  is  implicated,  and  even  saturated, 
with  the  poison  at  an  early  period.  But  ut  what 
date  or  period  is  the  constitution  so  involved  r' 
No  positive  unsvver  can  yet  be  given  to  this  ques- 
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tioti,  because  the  really  first  stage  rarely  comes 
under  cognisance.  Tiie  experiment  of  excision  of 
the  induration  on  its  first  development  is  probably 
yet  to  be  made  ;  moreover,  the  disease  in  its  first 
stage  does  not  furnish  secretion  capable  of  testing 
the  practicability  of  auto-inoculatlon.  The  in- 
formation which  the  Committee  have  acquired  upon 
the  subject  of  inoculation  is  very  unsatisfactory, 
and  such  as  renders  conclusive  deductions  there- 
from impossible. 

"It  is  possible  that  the  poison  of  syphilis  may 
be  carried  into  the  circulation  from  the  moment 
of  coniact,  in  whatever  manner  that  is  eflfected; 
but  it  is  more  probable  that  time  is  required  to 
this  end, 

"  Mode  ill  ivhich  the  poison  is  received  into  the 
system.  —  Intimately  connected  with  the  foregoing 
subject  is  the  question,  How  is  the  syphilitic  virus 
introduced  into  the  system  by  sexual  intercourse  ? 
General  opinion  assigns  it  to  the  presence  of  a 
minute  wound  or  lesion  of  the  part  through  which 
the  poison  is  admitted.  This  wound  or  lesion  may 
be  supposed  to  be  either  caused  by  the  act  of  in- 
tercourse itself,  or  to  have  existed  previously. 
There  is  another  explanation  of  the  phenomenon, 
viz.,  that  the  poison  remains  in  contact  with  the 
folds,  whether  of  the  mucous  membrane,  or  integu- 
ment, and  becomes  soaked  or  infiltrated  or  ab- 
sorbed through  it.  Mr.  Hunter  says, — '  The 
irregular  surface  of  the  frenum,  &c.,  allows  the 
matter  to  lie  undisturbed  in  chinks,  by  which 
means  it  has  time  to  irritate  and  inflame  the  parts. 
But  as  this  matter  is  easily  rubbed  off  from  promi- 
nent parts  by  everything  that  touches  them,  it  is 
a  reason  why  such  parts  so  often  escape  this 
disease.'  Hence  the  greater  frequency  of  primary 
sores  on  the  thinnest  investing  membrane.  Hence 
multiple  sores.  Hence  the  duplication  of  sores  by 
contiguity  of  Apprising  surfaces.  Hence  the  occa- 
sional deposit  of  induration  beneath  unbroken  in- 
tegument. Nor  can  it  be  asserted  that  the  primary 
lesion  has  ever  with  certainty  been  detected  by 
the  eye,  excepting  indeed  in  those  cases  of  syphi- 
litic contamination  which  occur  to  members  of  our 
profession  from  poisoned  wounds  of  the  hand.  If 
this  mode  of  the  admission  of  syphilitic  matter  be 
deemed  to  be  that  whic'j  commonly  prevails,  it  is 
still  a  most  difficult  question  to  determine  how 
long  such  matter  may  remain  in  innocuous  contact 
with  the  membrane  beneath  it.  Until  the  precise 
time  can  be  fixed  which  is  required  for  the  poison 
to  come  within  the  influence  of  the  absorbent 
system  of  the  bod}',  by  whatever  process  it  gains 
entrance,  whether  by  mechanical  infiltration  or  b}' 
vital  absorption,  and  the  first  indication  of  local 
disease  on  the  affected  surface  can  be  detected,  the 
question  of  incubation  must  be  regarded  as  un- 
answered. 

''  The  same  apparent  deviation  from  the  laws 
that  govern  the  constitutional  manifestations  of  the 
syphilitic  poison  prevails  as  in  the  case  of  primary 
Kiires,  and  the  exceptions  to  the  ordinary  pheno- 
mena of  absorption,  of  exem[)tion  from  recurrence 
of  disease,  of  tlie  period  of  incubation,  of  relapse, 
of  liability  or  non-liability  to  cuntngioii,  are  de- 
clared of  frequent  occurrence  by  all  candid  en- 
quirers into  the  nature  of  syphilitic  disease. 

"Unity  or  duulily  of  virus. — Among  other  ques- 
tions of  interest  connected  with  the  subjects  of 
syphilis  is  that  of  the  '  unity  '  or  '  duality  '  of  the 
jjoison.    It  has  been  stated  under  the  head  of  the 
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'Varieties  of  Venereal  Sores'  (sect.  3)  that  they 
are  divisible  into  two  species.  One  of  these, 
termed  simple,  is  a  purely  local  sore  ;  the  other 
involves  the  constitution.  The  terms  '  unity  '  and 
'  duality  '  refer  to  tlie  supposed  identity,  or  other- 
wise, of  the  poison  or  virus  producing  them.  In 
reference  to  this  subject,  the  first  question  arises 
— can  the  poison  which  produces  the  'local  sore' 
be  identical  with  that  which  produces  the  syphilitic 
sore  ?  The  term  syphililic  cannot  be  applied  to  a 
sore  which  exhausts  itself  in  its  local  actions,  and 
does  not  become  the  parent  or  precursor  of  syphi- 
litic disease.  The  local  sore  has  nothing  in  com- 
mon with  the  local  products  of  syphilitic  poison 
beyond  its  ulcerative  action.  It  may  be,  and  not 
unfrequently  is,  the  morbid  product  of  merely 
contagious  secretions:  while  its  characteristic  form, 
progress,  and  duration,  so  dissimilar  from  the  pro- 
ducts of  other  forms  of  local  disease  or  injury  of 
the  genital  organs  of  a  non- venereal  origin,  warrant 
its  cause  being  attributed  to  the  presence  and 
operation  of  an  irritant  poison.  Although  com- 
paratively innocuous  at  their  source  in  the  female, 
these  secretions  become  a  poison  to  the  recipient, 
but  not  a  syphilitic  poison.  Presuming  the  local 
sore,  therefore,  to  belong  to  a  different  class  of 
disease,  if  it  be  placed  in  juxtaposition  with  any 
of  the  varieties  of  the  syphilitic  sore,  the  Committee 
have  no  aliernative  but  to  express  their  belief  in 
the  non-identity  of  the  two  poisons.  At  the  same 
time,  the  Committee  are  of  opinion  that  all  sores, 
whether  hard  or  soft,  affecting  the  constitution  by 
the  production  of  syphilitic  disease,  whatever 
eruptive  form  it  may  assume,  are  the  products  of 
the  same  character  of  poison. 

"It  is  declared  in  evidence  by  twenty-nine  ex- 
perienced witnesses  that  sores,  both  soft  and  hard, 
may  be  followed  by  every  variety  of  syphilitic 
eruption. 

"In  reference,  therefore,  to  the  question  of 
'  unity  '  and  '  duality  '  of  the  syphilitic  poison,  the 
Committee  adopt  the  opinion  ot  its  unity  and  single- 
ness. It  is  unphilosophical  to  resort  to  the  as- 
sumption of  the  operation  of  two  poisons  in  the 
same  constitution  at  one  and  the  same  time,  merely 
because  a  hard  and  a  soft  sore  are  found  upon  the 
same  individual,  or  because  a  sore,  half  of  which 
is  seated  upon  the  glans  penis,  and  half  upon  the 
corona  or  prepuce,  is  soft  in  the  one  half  and  hard 
in  the  other.  There  is  probably  but  one  true 
syphilitic  poison  exerting  its  influence  upon  the 
soil  in  which  it  is  implanted,  producing  various 
forms  of  true  syphilitic  sores,  differing  in  different 
individuals,  modified  by  health  and  by  constitu- 
tion, by  locality,  and  probably  by  its  ever-varying 
intensit}-. 

"  These  views,  though  general,  are  not  universal. 
Several  of  the  witnesses  stated  their  belief  that 
all  venereal  sores  may  be  produced  by  one  poison 
only, and  they  reler  the  occasional  absence  of  con- 
stitutional disease  not  to  the  absence  of  the  syphi- 
litic poison,  but  to  the  influence  of  collateral  cir- 
cumstances, viz.,  health,  locality,  and  constitutional 
peculiarity. 

"  One  allack  of  Syphilis  gives  no  fuime  immunity. 
— Of  thirty-three  witnesses  who  were  asked  for 
their  experience  as  to  whether  one  attack  of  true 
syphilis  gives  iniinnnity  to  the  individual  Irom  a 
repetition  of  the  disease,  twenty-three  not  only 
declared  it  to  be  their  opinion  that  siicil  wis  not 
the  case,  but  several  amongst  them  st  ated  that  they 
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had  positively  seen  repeated  attacks  in  the  same 
person,  which  certainly  were  not  relapses,  whilst 
ten  considered  that  an  individual  could  be  the  sub- 
ject of  true  syphilis  only  once. 

"■lielupses  ;  period  of  safely  for  iwirriage. — If 
it  be  granted  that  a  relapse  may  occur  after  the 
adoption  of  any  mode  of  treatment,  and  also  when 
no  treatment  whatever  has  been  employed,  it  follows 
that  to  no  person  who  has  been  the  subject  of  true 
syphilis  can  immunity  from  it  be  positively  pro- 
mised. Yet  there  may  be,  and  there  are  degrees 
of  probability  with  regard  to  future  relapse,  and  the 
([uestion  therefore  frequently  arises  as  to  the  period 
at  wliich  a  man  may  be  warranted  in  marrying  after 
all  the  symptoms  of  disease  have  disappeared. 
The  answers  to  this  question  have  been  various  ;  a 
few  witnesses  even  declared  against  the  safety  of 
marriage  at  any  period  ;  a  large  majority  concurred 
in  recommending  an  interval  of  one  year.  The 
subject  admits  of  division  into  safety  as  respects 
imparting  the  disease  in  its  secondary  stage  to  the 
other  sex,  directly  through  the  medium  of  the 
secretions,  and  safety  as  respects  imparting  it  in- 
directly, through  the  fo&tus  to  the  mother.  Some 
witnesses  do  not  admit  the  former  liability,  while 
the  majority  consider  that  secondary  disease  may 
be  directly  imparted  through  the  medium  of  a  moist 
secretion,  as  from  a  mucous  tubercle,  but  all  agree  in 
the  belief  that  a  sypliilitic  father,  though  presenting 
110  appearance  of  disease,  may  beget  a  syphilitic 
child,  and  that  that  child,  through  the  medium  of 
its  bhiod,  may  impart  the  disease  to  its  previously 
healthy  mother. 

"  Syphilis  communicable  in  hoth  stages. — Evidence 
is  conclusive  to  the  effect  that  syphilis  may  be  com- 
municated by  intercourse  during  either  of  its  stages, 
local  or  constitutional. 

"  Treatment  of  Primary  Sures. — The  following 
remarks  on  the  treatment  of  primary  sores  contain 
general  views  only,  and  may  be  the  subject  of  occa- 
sional exception  : — 

"  The  local  and  other  varieties  of  Soft  iSore.— The 
pimple  or  non-infecting  sore  (and  indeed  all  sores 
unmarked  by  specific  induration)  should  be  treated 
almost  entirely  by  local  applications,  having  for 
their  object  to  allay  pain  or  inflammation,  and  pro- 
tect the  sore  from  injury.  Treatment  by  mercury, 
as  a  rule,  is  not  requisite,  but  exceptional  cases 
occur  in  which  minute  or  alterative  doses  tend  to 
accelerate  the  cure.  It  is  very  doubtful  whether 
mercury  exercises  any  useful  influence  on  the 
purely  ulcerative  action  of  primary  sores.  If  re- 
sorted to  at  all  as  a  curative  agent,  it  should  be 
administered  only  in  the  latter  stages  o(  the  sore. 
There  is  no  remarkable  feature  in  the  progress  of 
the  inguinal  glands  towards  suppuration  which 
demands  comment.  Their  liability  to  suppurate, 
however,  renders  the  destruction  of  the  sore  b}' 
escharotics  desirable.  Such  treatment  should  only 
be  resorted  to  in  the  earliest  stage  of  the  sore,  and 
probably  not  later  than  two  days  from  its  first  ap- 
pearance. In  other  respects  the  most  judicious 
treatment  of  ail  soft  sores  may  be  said  to  be  negative 
and  local  ;  the  great  rule  of  practice  being  to  watch 
and  observe  ;  nothing  is  lost  by  delay. 

"  A  sore  of  a  suspected  character  siuuil  I  be  care- 
fully watched,  and  the  first  indication  of  a  palpable 
hardness  noted,  by  the  presence  of  which  the  pro- 
bability of  future  constitutional  disease  ij  indicated. 
This  occasional  specific  induration  of  the  soft  sore 
occurs  usually  at  its  final  stage,  or  stage  of  cicatri- 
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sation,  in  which  mercurial  treatment  is  rarely 
adopted  by  men  of  experience.  As  the  amount  of 
induration  is  not  usually  great,  and  the  sore  is  in 
process  of  cicatrisation,  treatment  by  mercury  should 
be  reserved  for  the  prospective  constitutional  dis- 
ease, should  it  present  itself  hereafter:  because 
the  balance  of  evidence  warrants  the  belief  that  at 
this  stage  of  the  disease  mercurial  action  in  the 
system  cannot  avert  the  occurrence  of  secondary  or 
constitutional  disease.  Mercury  will  neither  arrest 
the  progress  of  glandular  enlargement  nor  prevent 
suppuration.  — [  Vide  postea,  Treatment  of  Syphilis, 
Sect.  16.) 

"  Treatment  of  tlie  Indurated  Sore  by  Mercury,—- 
In  the  treatment  of  the  indurated  sore,  mercury  is 
frequently  resorted  to,  the  object  being  to  obtain 
the  absorption  of  the  indurated  mass  beneath  it, 
in  the  belief  that  the  induration  constitutes  the 
disease  to  be  contended  with. 

"  No  treatment  by  mercury,  whether  moderately 
or  freely  administered  for  this  purpose,  can  give 
exemption  from  the  liability  to  constitutional  dis- 
ease. The  service  rendered  by  the  mercury  is, 
therefore,  limited  to  its  influence  on  the  sore  and 
the  induration. 

"  The  weight  of  evidence  on  this  subject  pre- 
ponderates in  favour  of  the  advantage  of  mercurial 
treatment  in  postponing  or  modifying  the  severity 
of  the  constitutional  disease.  On  the  other  hand, 
it  is  contended  by  a  minority  of  authorities  that 
mercurial  treatment  of  the  hard  sore  neither  pro- 
longs the  interval  of  apparent  health,  nor  modifies 
the  severity  of  the  future  disease. 

'•The  balance  of  these  two  opinions  is  r.ither 
favourable  to  treatment  of  the  primary  hard  sore  by 
mercury.  The  alternative  to  the  employment  of 
mercury  consists  in  simple  local  treatment,  the 
avoidance  of  local  irritants,  whether  medical  or 
mechanical,  attention  to  cleanliness,  and  to  the 
improvement  of  the  general  health. 

If  treatment  by  mercury  be  selected,  the  agent 
should  be  administered  more  freely  to  a  strong  and 
vigorous  person  than  to  one  of  delicate  habit  ;  and 
whatever  the  mode  of  exhibition,  whether  employed 
internally  by  the  mouth,  by  inunction,  or  by  means 
of  vapour-baths,  the  first  indication  of  its  presence 
in  the  system  should  be  accompanied  by  a  reduc- 
tion of  the  quantity  employed,  and  the  reduced 
dose  maintained  so  long  as  an  impression  is  made 
on  the  deposit,  and  the  bodily  health  of  the  indi- 
vidual remains  undisturbed.  If  administered  in 
increased  doses  the  constitution  will  suffer  in  pro- 
portion to  their  magnitude.  There  is  no  evidence 
more  general  and  more  conclusive  than  that  which 
dictates  the  necessity  for  maintaining  such  control- 
ling influence  over  the  action  of  mercury.  This 
principle  should  be  persisted  in  nn.il  the  induration 
is  entirely  removed  by  the  absorbents. 

"  Unless  marked  by  manifest  induration  ab  initio, 
there  is  no  warrant  for  the  resort  to  mercurial  treat- 
ment, in  any  form  of  primary  sore,  except  as  an 
alterative. 

"  It  is  both  a  salutary  and  a  froqnent  practice, 
to  support  the  health  of  persons  under  mercurial 
treatment,  by  the  resort  to  such  medicinal  or  diet- 
etic  agency  as  will  promote  strength,  and  antagonise 
the  depressing  influence  of  the  mercury.  Biirk, 
iron,  wine,  good  beer,  are  commonly  resorted  to, 
and  especially  is  their  protective  influence  required 
in  tlie  case  of  persons  of  impaired  health,  or  of 
naturally  weak  constitutional  powers. 
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Treatment  of  Primary  Sores  by  Escharutios  or 
by  Excmon.~\: leatmnni  of  primary  gores,  whether 
hy  excision  or  by  escharotics,  constitutes  a  pro- 
minent feature  in  the  modern  practice  of  surgery,  and 
under  favourable  couditioub  way  be  reborted  to  with 
great  advantage. 

"The  suppuration  of  tb*  inguinal  glands  oc- 
casionally attending  tlie  local  sore  may  be  avoided 
provided  the  sore  be  deiU-oyed  in  its  first  stage, 
while  in  its  pustular  form,  or  immediately  sub- 
sequent tu  it.  Probably  ilie  operation  would  be 
useless  if  undertaken  after  the  third  day.  What- 
ever the  escharotic  agent  selected,  the  destruc- 
tion of  the  sure  should  be  complete.  As  a  rule, 
the  treatment  of  sores  by  escharotics  is  preferable 
to  that  by  excision.  The  operation  by  the  knife  is 
painful,  and  very  uncertain  in  its  consequences; 
and  if  ineffectually  done,  it  leaves  a  large  wound 
to  assume  the  morbid  actions  of  the  disease,  which 
has  been  only  partially  removed. 

"  Tlie  Soft  Sore. — This  principle  regulates  the 
treatment  by  escharotics  of  all  soft  sores,  whether 
tending  to  iufect  the  constitution  or  not.  In  the 
case  of  the  soft  infecting  sore,  it  is  obviously  of 
great  moment  to  destroy  the  local  poison,  and  avert 
the  train  of  constitutional  symptoms  which  may 
possibly,  nay,  probably  will  follow.  Should  the 
destruction  of  this  sore  by  caustic  fail  of  its  object, 
by  reason  of  its  imperfect  application,  or  of  the  too 
advanced  stage  of  the  sore,  it  is  not  improbable  that 
the  consequences  would  be  injurious,  and  that  an 
earlier  development  of  the  poison  in  the  system 
would  result.  The  rule  of  practice,  which  limits 
the  operation  of  destruction  to  the  two  or  three 
days  from  the  first  development  of  the  sore,  must, 
therefore,  be  strictly  adhered  to.  For  the  reasons 
before  given,  it  is  an  operation  which  can  rarely  be 
resorted  to  with  a  prospect  of  success  in  the  hospital 
class  of  patients. 

'•  Tlie  Hard  Sore. — The  application  of  local  agents 
for  the  purpose  of  destroying  the  hard  sore  is  use- 
less. The  disease  is  generally  detected  by  the 
presence  of  its  induration,  from  the  hour  of  the 
first  development  of  which  the  constitution  is  pro- 
bably involved,  and  no  local  application  can  arrest 
the  progress  of  the  disease,  or  render  it  less  severe 
in  its  consequences.  If  the  indurated  mass  be  re- 
moved by  the  knife,  a  large  wound  is  made,  while 
the  constitution  is  not  necessarily  protected  from 
the  occurrence  of  secondary  disease. 

"  Treatment  of  Syphilis  {i.e.,  Constitutional  dis- 
ease).— The  opinion  of  the  Committee  is  unanimous 
in  favour  of  mercury  as  the  most  efficient  agent  yet 
known  in  the  treatment  of  constitutional  syphilis. 

"  Mercury. — Mercury  cannot  be  deemed  a  specific 
in  the  ordinary  acceptation  of  that  term,  and  does 
nut  appear  to  exercise  any  direct  influence  on  the 
poison  of  syphilis,  but  ou  the  effects  of  the  poison 
only. 

"  Opinions  are  divided  as  to  its  power,  when 
administered  in  the  primary  affection,  to  postpone 
or  to  mitigate  the  severity  of  the  symptoms  of  true 
syphilis  ;  if  mercury  possessed  the  properties  of  an 
antidote  to  the  poison  of  syphilis,  it  might  with 
reason  be  employed  at  any  stage  before  tiie  consti- 
tutional symptoms  appear.  The  non-resort  to  it 
during  the  interval  between  the  healing  of  the  sore 
and  the  appearance  of  constitutional  symptoms 
proves  that  general  opinion  deems  the  action  of 
mercury  to  be  directed  against  the  effects,  and  not 
against  the  poison.    It  is  generally  admitted  that 


treatment  by  the  agency  of  mercury  is  not  iniig. 
pensable  to  recovery,  and  that  in  many  cases  the 
disease  will  die  out  spontaneously  at  a  longer  or 
shorter  interval  of  time  ;  and,  again,  it  is  a  fact 
well  worthy  of  remark,  that  syphilis,  in  both  pri. 
niary  and  constitutional  forms,  may  make  its  ap- 
pearance in  an  individual  whilst  under  salivatioa 
by  mercury. 

"  Still  the  advocates  of  mercurial  treatment 
greatly  preponderate  amongst  the  witnesses,  and, 
we  believe,  in  the  profession  at  large,  and  among 
them  are  included  many  who  have  tested  the  value 
of  non-mercurial  treatment,  and  who  have  returned 
to  the  use  of  the  mineral  after  an  impartial  invefc 
ligation  into  the  relative  value  of  each  mode  of 


treatment.  (See  Observations  on  the  Treatment  of 
Syphilis,  by  Thomas  Rose,  in  Medico-Oliiruryical 
Transactions,  vol.  viii.,  and  Evidence,  Q.  4105.) 

It  is  prominentlv  in  evidence,  and  is  confirmed 
by  the  experience  of  the  Committee,  that  treatment 
by  mercury  is  rarely  expedient  in  any  form  of  con- 
stitutional  disease  (syphilis),  accompanied  by  pus- 
tular and  rupial  eruptions,  whether  developed  in 
the  early  stages  of  the  disease,  or  reproduced  at  a 
later  period.  These  fomis  of  eruption  are  especi- 
ally indicative  of  constitutional  debilitj',  and  mer- 
cury, by  its  depressing  influence  on  the  health, 
tends  to  give  force  to  the  ulcerative  action,  and 
thus  to  neutralise  the  benefit  resulting  from  tonic 
remedies.  If  there  be  any  form  of  syphilis  in 
which  mercury  is  especially  contra-indicated,  they 
are  the  pustular  and  rupial  forms  of  the  disease. 

"  Mode  of  testing  tlie  quantity  of  mercury  re- 
quired,— There  are  two  modes  of  gauging  the 
quantity  of  mercury  requisite  in  any  given  case : 
1st,  by  its  influence  on  the  disease,  and  2nd,  by  the 
evidence  of  its  presence  in  the  system.  And  it  is 
well  to  retain  this  double  test,  because  the  pre- 
sence of  the  mercury  is  not  clearly  indicated,  either 
in  the  gums,  in  the  breath,  or  in  the  increased  fre- 
quency of  the  heart's  action  at  the  same  interval  ia 
all  persons.  In  some  the  fading  eruption  shows 
the  presence  of  the  remedy  in  the  system  before 
the  gums  are  affected,  in  others  after,  and  the 
period  requisite  for  both  also  varies  considerably 
in  different  constitutions,  states  of  health,  &c. 

"  When  the  gums  and  breath  are  thus  affected, 
it  may  be  inferred  that  the  maximum  qimntity  of 
mercury  that  can  prove  serviceable  in  the  treatment 
has  been  reached,  and  as  the  indications  of  its  pre- 
sence in  the  system  daily  advance,  while  the  dose 
administered  is  stationary,  it  is  desirable  to  reduce 
the  quantity,  in  order  to  render  the  indication« 
stationary  also,  since  a  persistence  in  those  early 
manifestations  of  its  effects  is  all  that  is  required. 

"  Iodine. — Another  remedy  extensively  used  in 
the  treatment  of  constitutional  symptoms  is  iodine 
in  its  various  combinations.  Iodide  of  potassium 
is,  perhaps,  the  most  efficient  form  fur  its  administra- 
tion. It  is  employed  in  doses  of  from  'A  to  lo 
grains,  and  is  often  used  in  the  dose  of  10  or  1'^ 
grains  with  advantage.  It  is  mostly  combined 
with  cinchona  bark  or  sarsaparilla. 

'•  Iodine  in  combination  with  mercury  is  fre- 
quently used,  and  testimony  has  been  borne  by 
many  of  the  witnesses  to  the  advantage  arising 
from  the  combination. 

'^Sarsaparilla. — Modern  experience  does  not 
confirm  tlie  confidence  formerly  placed  in  several 
supposed  remedies  of  the  vegetable  kingdom  em- 
ployed in  the  treatment  of  syphilis.    Among  the 
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more  prominent  of  these  was  sarsnparilhi,  which, 
nuCwithscandiui;  the  once  almost  boundless  t'aitti  in 
its  medicinal  properties,  does  not  at  the  present  day 
command  tlie  confidence  of  the  profession  beyond 
us  action  as  a  mild,  and  occasionally  a  useful  tonic. 
In  this  respect  it  possesses  no  especial  virtues  of 
its  own,  and  is  inferior  to  the  various  forms  of 
bark.  [In  the  opinion  of  the  editor,  sarsapariila 
ranks  next  to  iodide  of  potassium  as  a  remedy  in 
tertiary  syphilis,  and  is  of  considerable  efficacy.] 

"  Aluddai;  cji'f. — The  same  remark  may  be  made 
uf  gnaiacuui,  sassafras,  and  of  the  Indian  root 
muddar,  wliich  at  one  time  was  largely  employed 
by  the  natives  of  India  as  a  supposed  anti-syphi- 
litic agent. 

"  Upon  this  important  branch  of  their  Instruc- 
tions, the  Committee  are  of  opinion — 

'•  1st.  That  until  a  more  efhcient  remedy  be  dis- 
covered, the  occasional  employment  of  mercury 
cannot  be  dispensed  with. 

"■Jnd.  That  employed  in  moderation,  and  under 
judicious  restrictions,  it  is  to  the  large  majority  of 
constitutions  harmless  ;  and, 

'*  3rd.  That  when  employed  in  such  larger 
quantities  as  will  cause  salivation,  the  excess  is  not 
only  useless,  but  assumes  the  character  of  a 
poison. 

"  Their  belief  in  the  value  of  mercury  as  an 
anti-syphilitic  agent  is  strengthened  by  observation 
of  its  remarkable  influence  in  the  hereditary 
syphilis  of  new-born  children.  The  evidence  of 
tlie  witnesses  testifies  strongly  to  the  value  of 
mercurial  treatment,  by  the  adoption  of  which 
children  in  great  numbers  are  annually  restored  to 
health.  (See  Evidence,  Q.  4415  et  seq.,  551)3  et 
seq.,  5755  et  seq.,  5K17  ei  seq.,  5899  et  seq.) 

Treutmeiit  by  Si/p/iilisation. — The.  opportunities 
hitherto  afforded  to  the  Committee  for  the  investi- 
gatiun  of  the  subject  of  syphilisation  have  been  so 
hmited  that  they  have  but  few  remarks  to  make 
upon  it.  It  is  in  evidence  that  the  practice  oi 
syphilisation  has  been  adopted  by  some  highly 
intelligent  practitioners  in  Christiania,  and  is  re- 
sorted to  exclusively  by  one  of  the  witnesses,  in  the 
treatment  of  syphilis  in  this  country  (  Fide  Q.  4642 
et  seq.)  Although  they  have  reason  to  believe  it 
may  prove  serviceable  in  such  chronic  cases  as  have 
failed  to  yield  to  more  ordmary  treatment,  they 
have  no  sufficient  evidence  of  its  curative  properties 
to  outweigh  the  obvious  objections  to  its  general 
employment  ;  and  even  accepting  the  entire  truth 
of  the  reports  of  its  curative  powers,  the  treatment 
is  repugnant  to  the  habits  and  feelings  of  tiie  pro- 
fession in  this  country,  and,  in  the  majority  of 
cases,  is  slow  of  operation.  The  Connnittee  ac- 
knowledge their  obligations  to  Professor  Boeck,  of 
Christiania,  who,  earnest  in  the  cause,  not  less  of 
scientific  medicine  than  ot  humanity,  volunteered 
a  lengthened  residence  in  England  for  the  express 
purpose  of  explaining  his  views,  and  initiating 
J'iiiglish  surgeons  into  the  practical  detail  of  his 
mode  of  treatment.  They  desire  to  express  their 
admiration  of  the  active  zeal  and  earnestness  which 
Dr.  Boeck  devoted  to  this  cause,  and  their  regret 
that  the  opportunities  of  truly  testing  the  value  of 
this  principle  of  treatment  are  so  rare  and  so  un- 
certiiin  amongst  the  shifting  population  of  a  large 
metropolis  ;  indeed,  the  Committee  see  no  other 
means  of  attaining  tliis  object  than  through  the 
active  assistance  of  the  medical  officers  of  the 
army,  wlio  alone  have  the  necessary  opportunities 


for  a  prolonged  observation  of  tlie  results  of  treat- 
ment. 

"  Treatment  of  Infantile  Syphilis  witliout  mercury. 
— The  remarkable  success  that  has  attended  the 
treatment  of  infantile  syphilis  by  the  agency  of 
mercury  has  been  recorded  in  this  lieport.  The 
Committee  desire  to  call  attention  to  the  evidence 
given  ill  reply  to  Questions  624G,  et  seq.,  6431  et  seq., 
and  6598  et  seq.,  on  the  subject  of  the  non-mer- 
curial treatment  of  syphilitic  infants. 

"  The  results  of  these  experimental  enquiries,  so 
far  as  they  have  been  carried,  assuredly  point  to 
the  conclusion  that  the  syphilis  of  infants  has  no 
enemy  to  contend  with  more  potent  than  a  weak 
and  anseinic  state  of  the  constitution,  which  disap- 
pears on  the  improvement  of  the  general  health. 
The  disease  for  the  most  part,  according  to  the 
evidence  above  referred  to,  attacks  children  ill- 
nourished  and  ill- tended,  who  consequently  fail  in 
vigour  of  circulation.  These  children  are  placed 
on  a  nourishing  diet,  and  supplied  with  strengthen- 
ing remedies,  medical  and  dietetic,  and  the  disease 
subsides  ;  the  cure  is  declared  to  be  effected  at  a 
shorter  date  than  that  obtained  through  treatment 
by  mercury. 

"  Such  is  the  evidence  before  the  Committee, 
founded,  however,  on  a  rather  limited  number  of 
cases,  but  which,  although  numerically  small,  is 
sufficiently  important  to  claim  the  attention  of  the 
profession,  and  to  justify  a  renewed  enquiry  in  a 
larger  and  more  general  field  of  observation. 

"  Ptyalisin. — The  fourth  head  of  the  Instructions 
given  to  the  Committee  refers  to  the  best  antidote 
to  injurious  mercurial  action  on  the  human  system. 
The  evidence  shows  that  the  use  of  mercury  in  the 
present  day  is  so  cautiously  regulated  as  to  render 
any  reference  to  the  subject  in  this  Report  almost 
unnecessary.  The  Committee,  huwever,  in  respect 
to  their  instructions,  suggest  as  remedies — the  most 
abundant  supply  of  fresh  air,  tonics  combined  with 
chlorate  of  potash,  opium,  and  the  moderate  use  of 
stimulants. 

"  Fhayedena. — A  Report  on  venereal  disease 
would  appear ,  to  demand  some  reference  to  an 
affection  wnich  is  often  associated  with  it,  viz., 
phagedena.  Although  found  in  frequent  alliance  with 
venereal  sores,  the  two  diseases  are  distinct  in  their 
nature,  and  appear  to  have  no  necessary  relation  to 
each  other.  There  is  no  evidence  to  show  that  a 
venereal  sore  becomes  phagedenic  because  it  is 
venereal.  It  is  highly  probable  that  any  local  sore 
on  the  genitals,  occurring  under  circumstances  fa- 
vouring phagedenic  action,  would  be  equally  liable 
with  a  venereal  sore  to  become  phagedenic.  The 
two  diseases  become  associated  simply*  because  the 
large  majority  of  sores  on  the  genital  organs  are 
of  venereal  origin. 

"  Phagedenic  action  is  eminently  destructive, 
whether  it  prevail  in  the  form  of  rapid  ulceration 
uf  the  surface  of  a  sore,  or  whether,  in  its  more 
active  form,  it  involve  the  tissues  around  in  a  pro- 
cess of  rapid  ulceration,  or  even  of  sloughing.  The 
loss  of  living  structure  may  be  small  or  large, 
dependent  on  the  greater  or  less  activity  of  the 
phagedenic  action  that  produces  it.  It  extends 
with  a  rapidity  far  greater  tlun  that  which  charac- 
terises any  form  of  venereal  or  non-venereal  8or#, 
and,  under  conditions  most  favoural)le  to  its  exten- 
sion, often  rapidly  destroys  the  whole  glans,  and 
the  contiguous  portion  of  the  penis. 

"  Like  venereal  diseuse,  phagedena  may  exist  as 
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ft  local  affection,  or,  where  the  local  disease  has 
been  large  and  intractable,  and  the  destruction  of 
iiving  tissue  has  been  great,  the  constitution  may 
become  involved,  and  foul  ulcers,  of  large  size,  cha- 
racterised b}'  a  yet  more  destructive  action  than 
prevailed  in  tiie  primary  disease,  may  form  on  the  sur- 
face of  the  body,  on  the  head,  face,  trunk,  and  limbs, 
in  large  numbers.  These  ulcers  extend  with  great 
rapidity  until,  reaching  a  certain  magnitude,  the 
active  process  of  destruction  appears  to  exhaust 
itself.  The  duration  of  this  form  of  phagedena 
often  extends  over  a  period  of  eighteen  months  or 
two  years,  during  which  the  ulcerative  process 
ceases  for  a  time,  and  is  succeeded  by  that  of  im- 
perfect granulation.  But  without  any  apparent 
cause  these  ulcers  may  again  and  again  extend  into 
wounds  of  formidable  magnitude. 

"  In  its  active  forms  phagedena  is  eminentlj''  con- 
tagious, and  is  communicated  from  bed  to  bed  in 
hospital  wards,  by  means  of  sponges,  dressings, 
&c.,  attacking  any  and  every  description  of  wound, 
or  other  solution  of  continuity. 

"  In  the  present  state  of  knowledge  respecting 
phagedena  it  is  impossible  to  foretell  whether  or 
why  any  given  sore  should  assume  the  phagedenic 
action,  but  it  is  known  that  every  variety  of  sore 
may  become  the  subject  of  it.  Its  presence  betrays 
s  defective  condition  of  the  health  of  those  persons 
in  whom  it  origin  ites.  Its  ravages  are  most  severe 
in  crowded  and  ill-ventilated  hospitals,  and  p  rsons 
whose  health  has  been  undermined  by  the  immo- 
derate use  of  mercury  are  more  especially  liable  to 
be  affected  by  it. 

"  Trealmeiit  of  Phagedena. — In  nearly  all  forms 
of  phagedena  the  morbid  action  will  cease  on  the 
destruction  of  the  aifected  part.  The  agent  most 
generally  resorted  to  is  nitric  acid,  which,  in  the 
less  active  forms  of  the  disease,  may  be  reduced 
in  strength  by  tlie  addition  of  three,  six,  or  eight 
proportions  of  water.  In  the  severe  and  destruc- 
tive examples,  nothing  short  of  the  strong  acid,  or 
any  other  equally  powerful  escharotic  will  suffice 
to  arrest  it.  The  constitutional  forms  are  extremely 
intractable.  They  defy  the  ingenuity  of  the  sur- 
geon, and  set  at  nought  every  variety  of  remedy 
brought  to  bear  on  them.  With  a  worn  and  debi- 
litated frame,  bark,  iodine,  mineral  acids,  wine  and 
nutritious  food,  and  the  freshest  accessible  atmo- 
sphere are  the  principal  remedies  on  which  reliance 
must  be  placed."] 

J.  de  Vigo,  De  Arte  Chirurgica,  fol.  Lugd.  1518.  N. 
Montesaurus,  De  Dispositionibus,  quas  vulgo  Mai 
Franzos  appellant,  K.97.  Nicol,  Massa  de  Morbo 
Gallico,  liber  4to.  Venet.  1532  et  1536,  auctior  1563 
Nin.  Leonicerus,  Liber  de  Epidemia  quam  Itali  Mor- 
bum  Gallicum,  Galli  vero  Neapolitauum  vocanc,  fol. 
Pavia,  1506.  Gabr.  Fnllopius,  De  Morbo  Gallico,  4to. 
Patav.  1563.  Nic.  de  Ulegny,  Zodiacus  Medico- 
Gallicus,  4to.  GeneviE,  1680.  Uieron.  Fracastorius, 
Syphilis  Poema  ;  et  Tractatus  lie  Sypliilide.  Veronae, 
1530.  Also,  De  Coniagione  et  Contagiosis  Morbis 
Venet.  1546.  Casp.  Torelln,  Tractatus  cum  Consiliis 
contra  PudendaKran).  Koma;,  1497.  Also,  Dialogus 
de  Uolore  et  fie  Ulceribus  in  Pudendagra.  Roma;, 
1500.  Ant.  Francantianui,  De  Morbo  Gallico,  8vo. 
I'atav.  1563.  .hil.  Palmarius,  De  Morbis  Contagiosis, 
4to.  Paris,  1578.  Guil.  Hondeleteiis,  De  Morbo  Gallico, 
1576.  J.  Fcnielius,  Univerea  Meilicina,  4to.  Venet. 
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Gallico.  Mogunt.  1531.  R.  lionlinio,  Trattato  di 
Mai.  Ifrancese,  12nio.  Venet.  1550.  Al.  Liudnus, 
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th(!  w  irks  of  ancient  writers  on  Syphilis.  Diaz  de 
Ida,  'I'ratado  contra  los  Bubas,  1527.  Wm.  Clowes, 
A  new  and  approved  Treatise,  concerning  the  Cure 


of  the  French  Pockes,  by  the  Unctions,  8vo.  Lond. 
1575  :  said  to  be  theearliest  Kngllsli  book  on  Syphilis, 
J.  Astruc,  De  Morbis  Venereis.  Lutet.  Paris,  1740. 
Le  Blond,  Obs.  sur  la  Fifevre  jaune,  chap.  4.  Lei 
Africanus,  Descriptio  Africa;,  I.  i.  p.  86.  The  last 
two  authors  mention  the  fact  of  the  V'enercal  Disease 
getting  well  spontaneously  in  hot  climates.  Dao. 
Abercrombi/,  Tuta  ac  efiicax  Luis  Venerea;,  Sicpe 
absque  Mercurio,  ac  semper  absque  Sallvatione 
Mercurial!,  Curanda;  Methodus.  Lond.  12mo.  1684. 
.T.  Sinlelaer,  The  Scourge  of  Venus  and  Mercury,  re- 
presented in  a  Treatise  on  the  Venereal  Disease, 
giving  a  succinct  Accountof  that  dreadful  Distemper, 
and  the  (atal  consequences  arising;  from  Mercurial 
Cures,  &r.,  with  the  true  Way  of  curing  the  Mercurial 
Pox,  found  to  be  more  dangerous  than  Pox  itself. 
Lond.  1709,  il/or^ai/fij,  De  Sedibus,  &c.  Morborum. 
.John  Douglas,  Dissertation  on  the  Venereal  Disease, 
wherein  a  Method  of  curing  all  the  Stages  of  that 
Distemper  will  be  communicated,  without  the  Help 
of  any  Mercurial  Drenches,  Vomits,  or  Fumigations, 
&c.,  and,  above  all,  a  Salivation  in  all  Cases  will  be 
avoided,  8vo.  Lond.  1737.  Ludolff,  Demonstratio, 
quod  atrocissimse  Luis  Venerea  Syniptomata  non 
sint  Affectus  Morbi,  sed  Curae  Mercunalibus  lusti 
tuta;.  Erf.  1747.  C.  Willoughby,  The  Practice  o( 
Salivation  shown  to  be  of  no  Use.  Lond.  1723.  J. 
Profily,  An  Easy  and  Exact  Method  of  Curing  the 
Venereal  Disease,  &c. ;  to  which  are  added.  Experi- 
ments publickly  made  of  an  effectual  Method  of  Cure 
without  Salivation  or  Confinement,  8vo.  Lond.  1748. 
li'm.  Bromfield,  Accountof  the  English  Nightshade, 
&c.,  and  Observ.  on  the  Use  of  Corrosive  Sublimate, 
Sarsaparilla,  and  iVlercury.  Also  of  the  Cure  by  tht 
Secretion  of  Urine,  8vo.  Lond.  1759.  N.  de  Jansen, 
Tableau  des  Maladies  v^n^rieiiues,  consid^rd  par 
rapport  aux  diiferentes  Manieres  de  les  traiter  ;  avec 
une  nouvelle  M^thode  de  les  gu<5rir,  e.xempte  de  San- 
vation,  etc.  8vo.  Paris,  1745.  Amst.  1736.  J.  Gros- 
man,  A  Treatise  for  the  Service  of  Chemistry,  &c. ; 
and  Considerations  on  the  Lues  Venerea,  with  its 
Cure  without  Mercury,  4co.  Lond.  1766.  Astruc, 
Traiti?  des  Tumeurs  ec  des  Ulciires,  et  sur  la  Nature  des 
Nouveaux  Remedes  antivdn^riens,  2 torn.  12mo. Paris, 
1759.  Galaker,  On  Venereal  Complaints,  1754.  C. 
Hales,  Salivation  not  necessary  for  the  Cure  ot  Vene- 
real Diseases,  8vo.  Lond.  1764  and  1772.  Dan.  Turner, 
Aphrodisiacus,  containing  a  Summary  of  the  Ancient 
Writers  on  the  Venereal  Disease,  8vo.  Lond.  1733. 
Wm.  Beehet,  History  and  Antiquity  of  the  Venereal 
Disease.  Lond.  1740.  Fordyce,  on  the  Venereal 
Disease,  1777.  Plenck,  Doctrina  de  Morbis  Venereis. 
Viennae,  1779.  Chr.  Goitfr.  GiU.ier,  Aphrodisiacus, 
sive  de  Lue  Venerea,  in  duas  Partes  divisus  ;  quarum 
una  continet  ejus  vestigia  in  veterum  auctorum  mo- 
numenta  obvia  ;  altera,  quos  Aloysius  Luisinus  temerfe 
omisit  scriptores,  fol.  Jense,  1789.  Also,  Prograra- 
inata  Spicileg.  Scriptorum  de  Morbo  Gallico.  Jeme, 
1779,  &c.  J.  Arnemann,  De  Morbo  Venereo  Aualecta 
ex  Manuscriptis  Musei  Britannici  Londiuensis.  Goet. 
1789.  M.  Gautier  Dagoty,  Exposition  Anatoraique 
des  Manx  vdn^riens,  fol.  Paris,  1773.  Christ.  Gir- 
tanner,  Abhandlung  uber  die  Venerische  Krankheit, 
8vo.  Gijtt.  1788.  H.  Ctutterbuck,  On  some  of  the 
Opinions  of  the  late  John  Hunter,  &c.  8vo.  Lond. 
1799.  S.  Chapman,  A  Treatise  on  the  Venereal 
Disease,  being  chiefly  designed  as  an  Abridgement 
of  Dr.  Astruc's  Work,  2nd  ed. ;  to  which  are  added 
the  Improvements,  with  regard  to  the  Use  of  Sarsapa- 
rilla, Mezereon,  and  Sublimate;  as  also  an  account 
of  Pienck's  Method  of  Cure,  8vo.  Lond.  1770.  IF. 
Dease,  On  the  different  Methods  of  treating  the  Vene- 
real Di£.ense,  8vo.  Dublin,  1783.  P.  Clare,  A  New 
.Method  of  curing  Lues  Venerea  by  the  Introduction 
of  Mercury  through  the  Orifices  of  the  Absorbent 
Vessels  on  the  Inside  of  the  Mouth,  3rd  ed.  LonU. 
1730.  .Tesse  Footc,  Obs.  on  the  New  Opinions  of 
John  Hunter,  8vo.  Lond.  178C-J7;  also,  Couiphte 
Treatise  on  the  Venereal  Disease,  8vo.  Lond.  C.  B. 
Trye,  A  Review  of  Jesse  Foote's  Obs.  on  the  New 
Opinions  of  Hunter, 8vo.  Lond.  1787.  B.  Bell,  Trea- 
tise on  Oonorrhosa  Virulenta,  and  Lues  Venerea,  ed. 
3.  Lalouette,  Nouvelle  Mi^-thode  de  traiter  les  Mala- 
dies v(5n(5riennes  par  la  Fumigation,  etc.  Paris,  1776. 
.lolin  Hunter,  A  Treatise  on  the  Venereal  Diseast, 
2nd.  eil.:  also  with  Dr.  Adams's  Commentary,  or 
Palmer's  ed.  with  notes  by  Babington.  S.  Saurey, 
An  Inquiry  into  some  of  the  Eliects  of  the  Venerea 
Poison,  8vo.  Lond.  1802.  Jos.  Adams,  On  Morbid 
Poisons,  ed.  2.   J.  Pearson,  on  the  Kftects  of  various. 


VENESECTION. 


987 


Articles  in  the  Cure  of  Lues  Venerea,  ed.  2.  8vo. 
Lond.  1870.   ,/.  Aliernet/u/,  On  Diseases  resenibliiijif 
Sypliilis,  in  Surffical  Obs.'S'  O.  Lond.  1801.    P.  A.  0. 
iUa/ioH,  Reclierclies  sur  la  Maladie  sypliilitique,  180L 
P.  H.  Martens  ei  7'<7<;4iH4-,  Tableaux  des  Symptoines 
de  la  Maliidie  vf^n^rienne,  dessin^s  d'aprfcs  Nature, 
4to.  Leipz.  1804.    F.  Swediaui;  TraitiS  complet  sur 
les  Symptoines  cliez  les  Kemnies  enceintes,  les  Enfans 
nouveaux-n^s,  etc.  de  Maladies  sypliilitiques,  2  tomes, 
7me  ^d.  Paris,  18U4.  Fer(/iiison,  Oos  on  the  Venereal 
Disease  in  Portugal,  as  alt'ectinj  the  Constitutions  of 
the  British  Soldiers  and  Natives,  in  Med.  Chir.  Trans, 
vol.  iv.    Win.  Uei/,  Oa  the  Effects  of  the  Venereal 
Disease  on  the  fOBUis  in  Utero,  op.  cit.  vol.  vii.  p. 
541,  &c.    Wm.  Blah;  lissay  on  the  Venereal  Disease, 
and  the  Effects  of  Nitrous  Acid,  and  other  analogous 
Keuiedies,  lately  proposed  as  Substitutes  for  Mercury, 
8vo.  Lond.  1808.    T.  Beddoes,  A  Collection  of  Testi- 
monies respecting;  the  Treatment  of  the  Venereal 
Disease  by  Nitrous  Acid,  8vo.  Lond.  1793.  Alyon, 
Essai  sur  les  Propri^lfcs  in^dicinales  de  I'Uxyg^ne,  et 
sur  I'Application  de  ce  Principe  dans  les  Maladies 
veni^riennes,  etc.  8vo.  Paris,  an  7.     C.  Piatt,  An  In- 
quiry into  tlie  Efficacy  of  Oxygen  in  the  Cure  of 
Syphilis,  8vo.  Loud.  1802.   Berlin,  Traits  de  la  Mala- 
die v^udrienne  chez  les  Enfans  nouveaux-n^s,  les 
Temmes  enceintes,  et  les  Nourrices,  etc.  8vo.  Paris, 
1810.    G.  Rees,  On  the  Primary  Symptoms  of  Lues 
Venerea ;  with  a  concise,  critical,  and  chronological 
Account  of  all  the  English  Writers  on  this  Subject, 
8V0.  Lond.  1802.   J.  Hollo,  Cases  of  Diabetes,  with 
the  Results  of  the  Trials  of  certain  Acids,  and  other 
Substances,  8vo.  Lond.  1806.   Lagnjait,  Expose  des 
Symptomes  de  la  Maladie  ven^rienne,  4nie  id.  8vo. 
Paris,  1816.   Bateman's  Synojisis,  ed.  5.    U.  Scott, 
On  the  internal  and  external  Use  of  the  Nitro-muria- 
tic  Acid,  in  Med.  Chir.  Trans,  vol.  viii.  p.  173 ;  also, 
ill  Journ.  of  Science  and  the  Arts,  vol.  i.  p.  203,  &c. 
Schweigger,  On  the  Cure  of  Syphilis  by  Abstinence, 
vid.  Hu/eland  and  Harte's  Journ.    R.  Carmichael, 
On  the  Venereal  Diseases,  which  have  been  con- 
founded with  Syphilis,  &c.  4to.  1814;  also,  Obs.  on 
the  Symptoms  and  specific  Distinctions  of  Venereal 
Disease,  &c.  8vo.  Lond.  1818;  and  an  Essay  on  Vene- 
real Diseases,  and  the  Uses  and  Abuses  ot  Mercury, 
ed.  2.  Lond.  1825.    T.  Rose,  Obs.  on  the  Treatment 
of  Syphilis,  '.vith  an  Account  of  several  Cases  in  which 
a  Cure  was  effected  without  the  use  of  Mercury,  in 
Med.  Chir.  Trans,  vol. viii.  G.  J.Guthrie, Oa  the  I  reat- 
ment  of  the  Venereal  Disease  wit  iout  Mercury,  vol. 
rit.   A.  Mat/lias,  The  Mercurial  Disease,  ed.  3,  8vo. 
Lond.  1816.    J.  Thomson  and  J.  Hcnnen,  in  Edin. 
Med.  and  Surgical  Journ.  vol.  xiv. ;  also,  J.  Hennen, 
in  Principles  of  .Military  Surgery,  ed.  2.  8vo.  Edin. 
1820.   J.  Sacot,  Obs.  on  Syphilis,  principally  with 
reference  to  the  Use  of  Mercury,  8vo.  Lond.  1821 ; 
and  Essays  on  Syphilis,  in  Med.  Gazette,  vol.  ii.  8vo. 
Lond.  1828.   James  Evans,  On  Ulcerations  of  the 
Genital  Organs,  8vo.  Lond.  1819.    F.  G.  Sar/ass,  De 
Methodis  atque  Medicamentis  Antisyphiliticis,  4to. 
Berol.  1816.   Anonym   Sur  la  Non-existence  de  la 
Mal..die  ven^rienne,  etc.  8vo.  Paris,  1811.  Delpech, 
Chir.  cliniqiie,  t.  i.  4to.  1823.    R.  We'bank,  in  Med. 
Chir.  Trans,  vol.  xiii.  8vo.  Lnnd.  1827.    Dr.  N.  Bar- 
bantini,  Del  Contagio  Vcnereo  Tratiato,  vol.  iv.  8vo. 
Lucca,  1820-21.    Profe^sur  Uarbanlini  was  so  kind  as 
to  send  me  a  copy  of  this  work,  which  abounds  in 
valuable  information.    J.  M.  Tilley,  On  Dis.  of  the 
Genitals,  &c.  1829.    Benjamin  Tra'vers,  On  the  Pa- 
thology of  the  Venereal  Disease,  8vo.  Lond.  I83U. 
Wm   H'atlace,  On  tlie  Ven.  Disease,  8vo.  1833.  Ahra- 
ham  Colles,  M.D.,  On  the  Ven.  Disease,  8vo.  Lond. 
1837.   [Ph.  //(corrf.  Traits  pratiq  ie  des  Maladies  v(5n. 
8vo.  Paris,  1838.    Ricliard  Carmichael,  Obs.  on  Dr. 
Collcs's  Work,  in  Dubl.  Journ.  of  Med.  Science,  vol. 
xii.  art.  3.    JJttgh  Carmichael,  On  the  lifhcacy  of 
Pressure  in  certain  Cases  of  Venereal  Phagedenic 
Ulceration,  op.  cit.  vol.  xiv.  art  1.     IJ.  M.  J.  Des- 
ruetlcs,  M^m.  sur  le  Tiaiiemcnt  sans  Mercure,  etc. 
8vo.    Paris,  1827.    Atizias  Turenne,  Les  Virus  an 
triimiial  de  I'Acaile^mie  et  de  la  presse,  1868.  Rotlct, 
Truitfc  des  Mala  iies  vdii^rieiines,  18(15.  Fournier, 
Sur  I'liiocuhitioii  de  la  Syphilis,  1865.  Boeclt,  Reclier- 
ches  siir  la  Sy|)liilis,  1862.     IJutr/iiiixon,  Clinical 
Menioir.s  on  certain  diseases  of  the  Kye  anil  liar, 
consequent  on  Inherited  Syphilis,  1863.  Meldiior 
Robert,  Nouveau  Traits  dis  Maladies  v^iitfrieniies, 
1861.  Cullerier,  l'r(!cis  icuiiographiqUe  des  Maladies 
Vdnt'rieniies,  1861-6.     J.  Harrison,  Pathology  a:id 
Treatment  of  Venereal  Diituses,  1860.   Kpertuo,  h\\ 


Syphilisation  &  I'Acaddinie  de  Turin,  1854.  De 
Mi'ric,  On  Prophylactic  and  Curative  Syphilisation, 
1853.  Auzias  Turenne,  De  la  Syphilisation  ou  Vacci- 
nation sypliilitique,  Archives  gdndrale.s,  S6rie  iv. 
vol.  XXVI.,  1851.  Viilal, 'Vra\t&  des  Maladies  vdiiferi- 
ennes,  1853.  Bassereau,  Traits  des  Affections  de  la 
Peau  symptomatiques  de  la  Syphilis,  1852.  Lance- 
reaux,  Trait6  historique  et  pratique  de  ;ia  Syphilis, 
1866.  Acton,  Treatise  on  Venereal  Diseases,  1841. 
Parker,  Modern  Treatment  of  Syphilitic  Diseases, 
1838.  Jourdan,  Trail6  complet  des  Maladies  v  n;'- 
riennes,  1826.  Lagiieau,  ILxpose  des  Symptomes  des 
.Maladies  v  ndrieniies.  1812.  Weatlierhead,  History 
of  the  early  and  present  state  of  Venereal  Disease, 
1841.  S.  A.  Lane,  Lectures  on  Syphilis,  Lancet, 
./.  R.  Lane,  and  G.  G.  Gascoyen,  Cases  treated  by 
Syphilisation,  Med.  Chir.  Trans,  vol.  50.  Henry  Lee, 
Art.  Syphilis  in  Holmes'  System  of  Surgery  ;  Calomel 
Fumigation  in  the  treatment  of  Syphilis,  Med.  Chir. 
Trans.  1856,  and  various  other  papers.  Geo.  Gaskoin, 
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VENESECTION  (Phlebotomy).  The  mode 
of  bleeding  most  frequently  practised  is  that  of 
opening  a  vein  ;  and  it  may  be  done  in  the  arm, 
ankle,  jugular  vein,  frontal  vein,  veins  under  the 
tongue,  on  the  back  of  the  hand,  &c.  In  vvliatever 
part,  however,  venesection  is  performed,  it  is  al- 
ways necessary  to  compress  the  vein,  between  the 
place  where  the  puncture  is  made  and  the  heart. 
Thus  the  return  of  blood  through  the  vein  is  stop- 
pe.l,  the  vessel  swells,  becomes  conspicuous,  and, 
when  opened,  bleeds  much  more  freely  than  would 
otherwise  happen.  Hence,  according  to  the  situa- 
tion of  the  part  of  the  body  where  the  vein  is  to  be 
opened,  with  regard  to  the  heart,  the  bandage,  or 
other  means  for  making  the  necessary  pressure, 
must  be  applied  either  above  or  below  the  puncture. 

All  the  apparatus  essential  for  blood-letting 
is  a  bandage  or  fillet,  two  or  mure  small  pieces 
of  folded  linen  for  compresses,  a  basin  to  receive 
the  blood,  and  a  little  clean  water  and  a  towel. 
The  bandage  ought  to  be  about  a  yard  in  length 
and  about  an  inch  broad,  a  common  riband  or 
garter  being  frequently  employed.  The  com- 
presses are  made  by  doubling  a  bit  of  linen  rag 
from  one  to  two  inches  square.  On  the  part  of 
the  surgeon,  it  is  necessary  to  have  a  good  lancet, 
of  proper  shape.  He  should  never  bleed  with 
lancets  with  which  he  has  been  in  the  habit  of 
opening  any  kind  of  abscesses,  as  very  trouble- 
some complaints  have  been  the  consequence  of 
doing  80.  The  shape  of  the  instrument  is  also 
a  matter  of  some  importance.  If  its  shoulders  are 
too  broad,  it  will  not  readily  enter  the  vein,  and 
when  it  dues  enter,  it  invariably  makes  a  large 
opening,  which  is  not  always  desirable.  If  the 
lancet  be  too  spear-pointed,  an  incautious  operator 
would  often  run  the  risk  of  transfixing  the  vein, 
and  wounding  the  artery  beneath  it.  More,  how- 
ever, certainly  depends  on  the  mode  of  introducing 
the  lancet  than  on  its  shape. 

Ill  blood-letting,  the  patient  may  lie  down,  sit 
down,  or  stand  up,  each  of  which  positions  may  be 
chosen  according  to  ciicuiiistances.  If  the  patient 
be  likely  to  fiiiiit  from  the  loss  of  a  small  quantity 
iif  blood,  and  such  fainting  can  answer  no  surgical 
purpose,  it  is  best  to  bleed  him  in  the  recumbent 
posture.  But  when  the  person  is  strong  and  vi- 
gnrou.s,  there  is  little  occasion  for  this  precaution, 
and  a  sitiing  posture  is  to  be  preferred,  as  tlio 
most  convenient  both  for  tlie  surgeon  and  patient. 


988 


VENESECTION. 


This,  indeed,  is  tlie  common  position.  In  some 
cases,  however,  particularly  those  of  strangulated 
hernia,  it  is  frequently  an  object  to  produce  fainting, 
in  order  that  the  bowels  may  be  more  easily  re- 
duced. In  this  circumstance,  the  patient  may  be 
Wed  in  an  erect  posture,  and  the  wound  made 
large,  as  a  sudden  evacuation  of  blood  is  particu- 
larly apt  to  bring  on  the  wished-for  swoon.  [Since 
the  introduction  of  chloroform  this  practice  has 
been  relinquished.]  For  the  same  reason,  if  we 
■wish  to  avoid  making  the  patient  faint,  we  should 
then  make  only  a  small  puncture. 

Every  operator  should  be  able  to  use  the  lancet 
with  either  hand,  and  thus  bleed  the  patient  in 
the  right  or  left  arm,  as  circumstances  may  render 
most  eligible. 

At  the  bend  of  the  arm  there  are  several  veins 
in  which  a  puncture  may  be  made,  viz.  the  basilic, 
cephalic,  median  basilic,  and  median  cephalic.  The 
median  basilic  vein,  being  usually  the  largest  and 
niost  conspicuous,  is  that  in  which  the  operation 
is  sometimes  performed ;  but  surgeons  should  never 
forget  that  it  is  under  this  vessel  that  the  brachial 
artery  runs,  with  the  mere  intervention  of  the 
aponeurosis  sent  off  from  the  tendon  of  the  biceps 
muscle.  In  very  thin  persons,  indeed,  the  median 
basilic  vein  lies  almost  close  to  the  artery,  and 
nothing  is  then  more  easy  than  to  transfix  the  first 
of  these  vessels  and  wound  the  last.  Hence 
Richerand  advises  all  beginners  to  prefer  opening 
the  median  cephalic,  or  even  the  trunk  of  the  ce- 
'  phalic  itself,  to  puncturing  the  median  basilic, 
which  last  is  internally  situated,  and  nearer  the 
brachial  artery.  {Nosogr.  Chir.  t.  iii.  p.  38,  ed.  2.) 
Dupuytren  also  objected  to  a  puncture  being  made 
in  the  median  basilic  vein. 

In  fat  subjects,  the  large  veins  at  the  bend  of 
the  arm  are  sometimes  totally  imperceptible,  not- 
withstanding the  fillet  is  tightly  applied,  the  limb 
is  put  in  warm  water,  and  everything  done  to 
make  those  vessels  as  turgid  as  possible.  In  this 
circumstance,  if  the  surgeon  has  not  had  much 
experience  in  the  practice  of  venesection,  he  will 
do  well  to  be  content  with  opening  one  of  the 
veins  of  the  back  of  the  hand,  after  putting  the 
member  for  some  time  in  warm  water,  and  apply- 
ing a  ligature  round  the  wrist.  In  children,  a  suffi- 
cient quantity  of  blood  cannot  always  be  obtained 
by  venesection  ;  and,  in  this  event,  the  free  applica- 
tion of  leeches,  and,  occasionally,  the  puncture  of 
the  temporal  artery,  are  the  only  effectual  methods. 

With  respect  to  the  choice  of  a  vein  in  the  arm, 
the  most  experienced  operators  give  the  preference 
to  one  which  rolls  least  under  the  skin.  Such  a 
vessel,  though  sometimes  less  superficial  than 
another,  may  commonly  be  opened  with  greater 
facility.  The  surgeon,  hovvever,  is  always  to  fix 
the  vein  as  much  us  he  can,  by  placing  the  thumb 
of  his  left  hand  a  little  below  the  place  where  he 
intends  to  introduce  the  lancet. 

In  bleeding  in  the  arm,  the  fillet  is  to  be  tied 
round  the  limb,  a  little  above  the  elbow,  with 
sufficient  tightness  to  intercept  the  passage  of  the 
blood  through  all  the  superficial  veins;  but  never  so 
as  to  stop  the  flow  of  blood  through  the  arteries, 
which  would  tend  to  prevent  the  veins  from  rising 
at  all.  The  veins  he'mfi  thus  rendered  turgid,  the 
surgeon  must  choose  the  one  which  seems  most 
conveniently  situated  for  being  opened,  and  large 
enough  to  furnish  as  much  blood  as  it  may  be 
proper  to  take  away. 


Before  applying  the  fillet  round  the  arm,  how- 
ever, the  operator  should  always  feel  where  the 
pulsation  of  the  artery  is  situated,  and,  if  equally 
convenient,  he  should  not  open  the  vein  imme- 
diately over  this  part.  It  is  also  prudent  to 
examine  where  a  pulsation  is  situated,  on  account 
of  the  occasional  varieties  in  the  distribution  of 
the  arteries  of  the  arm.  The  ulnar  artery  is  some- 
times given  off  from  the  brachial  very  high  up,  and, 
in  this  case,  it  frequently  proceeds  superficially 
over  the  muscles  which  arise  from  the  internal 
condyle,  instead  of  diving  under  them  in  the 
ordinary  manner. 

The  fillet  having  been  put  on  the  arm,  the  ope- 
rator is  to  take  the  blade  of  the  lancet,  bent  to  a 
somewhat  acute  angle,  between  the  thumb  and 
forefinger,  and,  steadyhig  his  hand  upon  the  other 
three  fingers,  he  is  to  introduce  the  lancet,  in  an 
oblique  direction,  into  the  vessel  till  the  blood 
rises  up  at  the  point  of  the  instrument.  Then 
bringing  up  the  front  edge  in  as  straight  a  line  as 
possible,  the  wound  in  the  skin  will  be  made  of 
just  the  same  size  as  that  in  the  vein.  The  ope- 
rator next  takes  away  the  thumb  of  his  left  hand, 
with  which  he  steadied  the  vessel,  and  allows  the 
blood  to  escape  freely,  till  the  desired  quantity  ia 
obtained.  The  arm  ought  to  be  kept  in  the  same 
position  while  the  blood  is  escaping,  lest  the  skin 
should  slip  over  the  orifice  of  the  vein,  keep  the 
blood  from  getting  out,  and  make  it  insinuate 
itself  into  the  cellular  tissue. 

When,  the  blood  does  not  issue  freely,  nioit 
surgeons  direct  the  patient  to  move  his  fingers, 
or  turn  something  round  and  round  in  his  hand. 
This  puts  the  muscles  of  the  arm  into  action,  and 
the  pressure  which  they  then  make  on  the  veins 
makes  the  blood  circulate  more  briskly  through 
these  vessels. 

The  proper  quantity  of  blood  being  discharged, 
the  fillet  is  to  be  untied.  The  flow  of  blood  now 
generally  ceases  ;  though  sometimes,  when  the 
orifice  is  large  and  the  circulation  vigorous,  it  still 
continues.  In  this  circumstance,  the  operator 
may  immediately  stop  the  bleeding  by  placing  the 
thumb  of  hia  left  hand  firmly  on  the  vessel,  a  little 
below  the  puncture. 

The  blood  is  next  to  be  all  washed  off  the  ami, 
the  sides  of  the  wound  placed  in  contact,  and  a 
small  compress  of  linen  applied,  and  secured  with 
the  fillet,  put  round  the  elbow  in  the  form  of  the 
figure  8,  and  regularly  crossing  just  over  the  com- 
press. 

The  patient  should  be  advised  not  to  move  his 
arm  much  till  the  fillet  is  removed,  which  may  be 
taken  away  in  about  twenty-four  hours. 

When  the  external  jugular  vein  is  to  be  opened, 
the  surgeon  generally  makes  the  necessary  pressure 
with  his  thumb.  Tlie  orifice  should  be  made  in 
the  direction  of  the  fibres  of  the  plalysma  niyoides 
muscle  ;  and  the  vein  is  not  so  apt  to  glide  out 
of  the  way  when  the  surgeon  makes  the  puncture 
just  where  it  lies  over  a  part  of  the  sterno-cleido- 
inastoideus  muscle.  The  patient's  head  is  now  to 
be  laid  on  one  side,  and  properly  supported;  then 
the  operator  is  to  press  upon  the  lower  part  of  the 
vein  with  his  thumb,  so  as  to  make  the  part  above 
it  swell,  and  the  lancet  is  to  be  pushed  at  once 
into  the  vessel,  with  the  cautions  already  statta. 

There  is  commonly  no  difficulty  in  stopping  the 
bleeding  afier  the  pressure  is  removed,  oome 
practitioners  divide  the  integuments  with  a  scalpel, 
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before  the  vein  itself  is  opened  ;  but  this  is  quite 
iinnecessnry.  In  this  country  the  fashion  of  open- 
ing: the  jugular  vein  has  considerably  declined.  In 
fact,  the  operation  is  more  troublesome,  and  less 
certain  of  succeeding,  than  venesection  in  tliearm; 
while  the  principle  which  recommended  the  prac- 
tice to  the  old  surgeons,  namely,  that  of  more 
ett'ectiially  discharging  in  this  manner  blood 
from  the  sinuses  of  the  brain,  is  erroneous;  for  it 
is  only  the  external  jugular  vein  that  can  be  safely 
opened,  and  this  does  not  receive  the  blood  from 
the  interior  of  the  head. 

Now  that  the  danger  of  air  insinuating  itself  into 
the  large  veins  of  the  neck  is  so  generally  known 
(see  Veins),  it  appears  tome  that  the  operation  of 
bleeding  in  the  external  jugular  vein  is  likely  to 
become  still  less  fashionable  than  it  was,  and  that 
care  should  always  be  taken  to  keep  up  the  pres- 
sure, until  the  compress  has  been  securely  fixed 
over  the  puncture. 

[In  young  children  and  infants  blood  may  be 
taken  from  the  jugular  vein  when  none  can  be  ob- 
tained from  the  arm  at  the  bend  of  the  elbow.] 

When  blood  is  to  be  taken  from  the  foot,  the 
ligature  is  commonly  applied  a  little  above  the 
ankle. 

Blood-letting  in  the  feet  is  executed  on  the 
same  principle  as  in  other  parts  ;  but,  as  the  blood 
from  the  veins  in  this  situation  generally  does  not 
flow  with  much  celeritj',  it  is  customary  to  im- 
merse the  feet  in  warm  water  to  promote  the 
bleeding. 

In  orchitis,  or  acute  inflammation  of  the  testis,  a 
beneficial  discharge  of  blood  may  often  be  obtained 
from  the  veins  of  the  scrotum.  The  recollection 
of  this  fact  may  be  useful,  particularly  when 
leeches  are  not  at  hand,  and  the  surgeon  has  no 
cupping  instruments,  by  which  the  blood  can  be 
drawn  from  the  loins. 

Ill   Conseqitences    sometimes  following 
Bleeding  in  the  Arm. 

1.  Eccliymosis.  —  The  most  common  is  the 
thrombus,  or  ecchymosis,  a  small  tumour  around 
the  orifice,  and  occasioned  by  the  blood  insinua- 
ting itself  into  the  adjoining  cellular  substance  at 
the  time  when  it  is  flowing  out  of  the  vessel. 
Changing  the  posture  of  the  arm  will  frequently 
hinder  the  thrombus  from  increasing  in  size,  so  as 
to  obstruct  the  evacuation  of  the  blood.  But,  in 
some  instances,  the  tumour  suddenly  becomes 
80  large  that  it  entirely  interrupts  the  operation, 
and  prevents  it  from  being  finished.  In  these 
cases,  however,  the  most  effectual  method  of  pre- 
venting the  tumour  from  becoming  still  larger  is 
to  remove  the  bandage.  By  allowing  the  bandage 
to  remain,  a  very  considerable  swelling  may  be 
induced,  and  such  as  might  be  attended  with 
great  trouble.  If  more  binod  be  required  to  be 
tiken  away,  it  ought  to  be  drawn  from  another 
vein,  and,  what  is  still  better,  from  a  vein  in  the 
other  arm.  The  best  applications  for  promoting 
the  absorption  of  these  tiinmurs  are  those  con- 
taining spirit,  vinegar,  or  the  muriate  of  ammonia. 
Compresses  wetted  with  any  lotion  of  this  sort 
may  be  advantageously  put  on  the  swelling,  and 
confined  there  with  a  slack  bandage. 

2.  fiijlamwiilitiii  of  the  Iiilcyume.nls  and  stihjacrnt 
Cellular  Tissue. — InHannnation  and  suppuration  of 
the  cellular  substance  in  which  the  vein  lies  are 


occasionally  met  with.  On  the  subsidence  of  this 
inflammation,  the  tube  of  the  vein  is  free  from 
induration.  Sometimes  the  inflammation  is  rather 
indolent,  producing  a  circumscribed  and  slowly 
suppurating  tumour.  Sometimes  it  is  more  diffused, 
and  partakes  of  the  erysipelatous  nature.  On 
other  occasions  it  is  phlegmonous. 

When  the  lancet  has  been  blunt,  so  ns  rather  to 
have  lacerated  than  cut  the  parts,  when  the  con- 
stitution is  irritable,  and  especially  when  care  is 
not  taken  to  unite  the  edges  of  the  puncture,  and 
the  arm  is  allowed  to  move  about,  so  as  to  make 
the  two  sides  of  the  wound  rub  against  each  other, 
inflammation  will  most  probably  ensue.  The  treat- 
ment of  this  case  consists  in  keeping  the  arm  per- 
fectly at  rest  in  a  sling,  applying  the  saturnine 
lotion,  and  giving  one  or  two  mild  saline  purges. 
If  suppuration  take  place,  a  small  poultice  is  the 
best  application. 

3.  Absorhents  inflamed. — Sometimes,  particularly 
when  the  arm  is  not  kept  properly  quiet  after 
bleeding,  swellings  make  their  appearance  about 
the  middle  of  the  arm,  over  the  large  vessels,  and 
on  the  forearm,  about  the  mid-space  between  the 
elbow  and  wrist,  in  the  integuments  covering  the 
flexor  muscles.  The  swelling  of  the  absorbent 
gland  at  the  inner  edge  of  the  biceps  is  sometimes 
as  large  as  an  egg.  Before  such  swellings  take 
place,  the  wound  in  the  vein  often  inflames,  be- 
comes painful,  and  suppurates,  but  without  any 
perceptible  induration  of  the  venal  tube,  either  at 
this  time,  or  after  the  subsidence  of  the  inflamma- 
tion. Pain  is  felt  shooting  from  the  orifice  in  the 
vein,  in  lines  up  and  down  the  arm,  and  upon 
pressing  in  the  course  of  this  pain,  its  degree  is 
increased.  On  examining  the  arm  attentively, 
indurated  absorbents  may  be  plainly  felt,  leading 
to  the  tumour  just  above  the  elbow  at  the  side  of 
the  biceps  muscle. 

The  pain  and  swelling  often  extend  to  the  axilla, 
where  the  glands  also  sometimes  enlarge.  Cord- 
like substances,  evidently  absorbents,  may  some- 
times be  felt,  not  only  leading  from  the  puncture 
to  the  swelling  in  the  middle  of  the  arm,  but  also 
from  this  latter  situation  up  to  the  axillary  glands, 
and  from  the  wound  in  the  vein  down  to  the 
enlarged  glands  at  the  mid-space  between  the  elbow 
and  wrist,  over  the  flexor  muscles  of  the  hand. 

The  enlarged  glands  often  proceed  to  suppura- 
tion, and  the  patient  suffers  febrile  symptoms.  It 
may  be  suspected  that  the  foregoing  consequences 
arise  from  the  lancet  being  envenomed,  and  from 
the  absorption  of  the  virulent  matter  ;  but  the 
frequent  descent  of  the  disease  to  the  inferior  ab- 
sorbents militates  against  this  supposition. 

When  the  absorbents  become  inflamed,  thev 
quickly  communicate  the  affection  to  the  surround- 
ing cellular  substance.  These  vessels,  when  in- 
durated, appear  like  small  cords,  in  some  cases 
as  large  as  one-eighth  of  an  inch  in  diameter  :  this 
substance  cannot  he  the  slender  sides  of  the  vessels 
suddenly  increased  in  bulk,  but  an  induration  of 
the  surrounding  cellular  substance. 

The  inflanuualion  of  the  absorbents,  in  conse- 
quence of  local  injury,  is  dedncible  from  two 
causes  ;  one,  the  ahsorption  of  irritating  matter  • 
and  the  other,  the  effect  of  the  mere  irritation  of 
the  divided  tube.  When  virulent  nuitter  is  taken 
up  by  the  absorbents,  it  is  generally  conveyed  to 
the  next  absorbent  gland,  where  its  progress  being 
retarded,  its  stimulating  qualities  give  rise  to  in- 
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flammation,  though  frequently  no  evident  disease 
of  the  vessel  through  which  it  has  passed  can  be 
distinguished. 

When  inflammation  of  the  absorbents  hiippens, 
in  consequence  of  iiritation,  tiie  part  of  the  vessel 
nearest  the  irritating  cause  generally  suffers  most, 
while  the  glands,  being  remotely  situated,  are  not 
so  much  inflamed. 

The  treatment  of  the  preceding  case  consists  in 
keeping  the  arm  perfectly  quiet  in  a  sling,  dressing 
the  puncture  of  the  vein  with  any  mild  simple 
salve,  covering  the  situation  of  the  inflamed  lym- 
phatics with  linen  wet  with  the  saturnine  lotion, 
and  giving  calomel  and  saline  purgative  medi- 
cines. 

When  the  glandular  swellings  suppurate,  poul- 
tices should  be  applied  ;  and  if  the  matter  does  not 
soon  spontaneously  make  it  way  outwards,  the 
surgeon  should  open  the  abscess.  (See  Abernelliy's 
Essay  on  this  subject.) 

4.  Injlammation  of  the  Vein. — When  the  wound 
does  not  unite,  the  vein  itself  may  inflame.  This 
affection  will  vary  in  its  degree,  extent,  and  pro- 
gress. One  degree  of  inflammation  may  only  cause 
a  slight  tliickening  of  the  venous  tube,  and  an  ad- 
hesion of  its  sides.  Abscesses,  more  or  less  exten- 
sive, may  result  from  an  inflammation  of  greater 
violence  ;  and  the  matter  may  sometimes  become 
blended  with  the  circulating  blood,  and  produce 
dangerous  consequences,  or  the  matter  may  be  quite 
circumscribed,  and  make  its  way  to  the  surface. 
If,  however,  the  inflammation  should  fortunately 
produce  an  adhesion  of  the  sides  of  the  vein  to 
each  other  at  some  little  distance  from  the  wounded 
part,  this  adhesion  will  form  a  boundary  to  the  in- 
flammation and  prevent  the  entrance  of  pus  into  the 
circulation.  The  effect  of  the  adhesive  inflamma- 
tion, in  preventing  the  extension  of  inflammation 
along  membranous  surfaces,  was  originally  explained 
by  Mr.  Hunter.  In  one  case  Mr.  Hunter  applied 
a  compress  to  the  inflamed  vein  above  the  wounded 
part,  and  he  thought  that  he  had  thus  succeeded  in 
producing  an  adhesion,  as  the  inflammation  was 
prevented  from  spreading  further.  When  the  in- 
flammation does  not  continue  equally  in  both  direc- 
tions, but  descends  nlong  the  course  of  the  vein,  its 
extension  in  the  other  direction  is  probably  pre- 
vented by  the  adhesion  of  the  sides  of  the  vein  to 
each  other.  (See  Ol>s.  on  the  Ivjiamination  of  the 
Internal  Cauls  of  Veins,  in  Trans,  of  a  Sac.  for  tlie 
Improvement  of  Med.  and  Chir.  Knoivledye,  vol.  i. 
p.  J8,  &c.)  More  information  on  this  subject  will 
be  found  under  the  head  of  Veins. 

Mr.  Abernethy  had  seen  only  three  cases  in 
which  an  inflammation  of  the  vein  succeeded  ve- 
nesection. In  neither  of  these  did  the  vein  sup- 
purate. In  one,  about  three  inches  of  the  venous 
tube  inflamed,  both  above  and  below  the  puncture. 
The  integuments  over  the  vessel  were  very  much 
swollen,  red,  and  painful,  and  there  was  a  good 
deal  of  fever,  with  a  rapid  pulse  and  furred  tongue. 
The  vein  did  not  swell  when  compressed  above 
the  diseased  part.  In  another  instance,  the  inflam- 
mation of  the  vein  did  not  extend  towards  the 
heart,  but  only  downwards,  in  which  direction  it 
passed  as  far  as  the  wrist. 

The  treatment  is  to  lessen  the  inflammation  of 
the  vein  by  the  same  means  which  other  inflam- 
mations require,  and  to  keep  the  a.ffection  from 
spreadiug  along  the  membranous  lining  of  the 
Vessel  towards  the  heart,  by  placine  a  compress 


over  the  vein,  a  little  way  above  the  puncture  so 
as  to  make  the  opposite  sides  of  the  vessel  adhere 
together. 

Mr.  Abernethy  conceives  a  case  possible,  in 
which  the  vein  may  even  suppurate,  and  a  total 
division  of  the  vessel  be  proper,  not  merely  to 
obviate  the  extension  of  the  local  disease,  but  to 
prevent  the  pus  from  becoming  mixed  with  the 
circulating  blood.  Were  such  a  proceeding  deemed 
right,  I  think  that  Sir  B.  Brodie's  method  of  cutting 
the  vessel  would  be  best.  However,  I  have  never 
heard  of  any  case  in  which  the  practice  has  been 
adopted.  As  for  the  scheme  of  tying  the  vein 
above  the  diseased  part  of  it,  the  severe  effects 
frequently  following  this  method  must,  as  Mr. 
Dunn  has  reminded  me,  render  it  less  eligible  than 
an  incision.  In  the  case  of  an  inflamed  vein.  Dr. 
Chapman  states  that  nothing  is  so  efficacious  as 
blisters  ;  a  practice  said  to  have  been  fir.^t  suggested 
by  Dr.  Physick.  (See  A  fatal  Case  of  InJUimmation 
of  the  Vessel  from  Veneseclioji,  in  Philadelphia  Joum. 
Feb.  1824.)  Some  time  ago  I  was  favoured  by  Mr, 
Howship  with  a  view  of  the  state  of  the  parts  in  a 
case  where  a  lady  had  died  after  an  inflammation 
of  the  vein  of  the  arm,  brought  on  by  venesection; 
the  veins  were  considerably  thickened,  and  in 
some  places  quite  solid  and  impervious.  (See  the 
subject  of  Phlebitis,  in  the  article  Veins.) 

5.  Inflammation  of  tlie  Fascia  of  the  Forearm,  or 
diffuse  Inflammation  of  the  Cellular  Membrane. — 
Sometimes,  in  consequence  of  the  inflammation 
arising  from  the  wound  of  the  lancet  in  bleeding, 
the  arm  becomes  very  painful,  and  can  hardly  be 
moved.  The  puncture  often  remains  unhealed, 
but  without  much  inflammation  of  the  surrounding 
integuments.  The  forearm  and  fingers  cannot  be 
extended  without  great  pain.  The  integuments  are 
sometimes  affected  with  a  kind  of  erysipelas  ;  being 
not  very  painful  when  slightly  touched,  but  when 
forcibly  compressed,  so  as  to  affect  the  inferior  parts, 
the  patient  suffers  a  good  deal.  The  pain  fre- 
quently extends  towards  the  axilla  and  acromion, 
unaccompanied  by  much  swelling.  These  symp- 
toms are  attended  with  considerable  fever.  After  ' 
about  a  week,  small  superficial  collections  of 
matter  take  place  in  the  neighbourhood  of  the 
elbow-joint. 

Opening  these  superficial  abscesses,  however,  is 
often  inadequate  to  the  complete  discharge  of  the 
matter,  which  is  sometimes  originally  formed  be- 
neath the  fascia,  in  the  course  of  the  ulna  ;  and 
its  pointing  at  the  upper  part  of  the  arm  depends 
on  the  thinness  of  the  fascia  in  this  situation.  The 
collection  of  pus  descends  under  the  lower  part  of 
the  detached  fascia,  and  a  depending  opening  for 
its  discharge  becomes  necessarj-.  This  being  made, 
the  patient  soon  gets  well. 

In  these  cases  the  vein  is  not  inflamed  ;  but 
sometimes  the  glands  of  the  armpit  and  just  above 
the  elbow  swell.  The  integuments  are  not  much 
affected,  and  the  patient  complains  of  a  tightness 
of  the  forearm.  Matter  does  not  always  form,  and 
the  pliability  of  the  arm  after  a  good  while  gradtt- 
nlly  returns  again. 

Mr.  Watson  relates  a  case  which  was  followed 
by  a  permanent  contraction  of  the  forearm.  Mr. 
Abernethy  was  of  opinion,  that  a  similar  contrac- 
tion of  the  forearm,  from  a  tense  state  of  the  fascUU 
may  be  relieved  by  detaching  the  fascia  from  the 
tendon  of  the  biceps,  to  which  it  is  naturally  con- 
nected.    Mr.  Watson  seems  to  have  obtamea 
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success  in  his  first  case  by  having  made  tliis  de- 
tachment. 

In  the  treatment  of  an  inflammation  of  the  fascia, 
or  of  an  extensive  quantity  of  the  cellular  mem- 
brane, in  consequence  of  venesection,  general  means 
for  the  cure  of  infliimniation  should  be  employed. 
The  limb  should  be  kept  quiet,  and  the 
inflamed  part  relaxed.  As  soon  as  the  inflamma- 
tion abates,  the  extension  of  the  forearm  and  fingers 
ought  to  be  attempted  and  daily  performed,  to  ob- 
viate the  contraction  which  might  otherwise  ensue. 

Sir  C.  Bell  objects  to  calling  the  affection  an 
inflammation  of  the  fascia,  because  he  sees  no 
proof  of  this  part  being  inflamed  ;  and  he  conceives 
that  the  symptoms  proceed  from  the  inflammation 
spreading  in  the  cellular  membrane  and  passing 
down  among  the  muscles  and  under  the  fascia. 
On  this  point  I  believe  him  to  be  quite  correct, 
and  that  the  disorder  partakes  of  the  character  of 
diffuse  inflammation  of  the  cellular  membrane  so 
well  described  by  Dr.  Duncan.  (See  Edin.  Med. 
Chir.  Trans,  vol.  i.)  Tiie  fascia  acts  as  a 
bandage,  and  from  the  swelling  of  the  parts 
beneath  it  binds  the  arm,  but  is  not  itself 
inflamed  and  contracted.  When  necessary  to 
divide  the  fascia.  Sir  Charles  Beil  thinks  it  would 
be  better  to  begin  an  incision  near  the  inner 
condyle  of  the  humerus,  and  to  continue  it  some 
inches  down  the  arm,  rather  than  perform  the  nice 
operation  of  cutting  the  fascia  at  the  point  where 
the  expansion  goes  off  from  the  round  tendon  of 
the  biceps. 

When  the  elbow-joint  and  forearm  continue 
stiff  after  all  inflammation  is  over,  Sir  C.  Bell 
recommends  frictions  with  camphorated  mercurial 
ointment,  &c.,  and  the  arm  to  be  gradually  brought 
into  an  extended  state  by  placing  a  splint  on  the 
forepart  of  the  limb.  (^Operalive  Surgery,  vol  i. 
p.  65.) 

6".  Ill  Consequences  of  a  Wounded  Nerve. — Mr. 
Pott  used  to  mention  two  cases  in  which  the 
patients  suffered  distracting  pains,  followed  by 
convulsions  and  other  symptoms,  which  could  only 
be  ascribed  to  nervous  irritation,  arising  from  a 
partial  division  of  the  nerve,  and  he  recommended 
its  total  division  as  a  probable  remedy.  Dr. 
Monro  related  similar  cases,  in  which  such  treat- 
ment proved  successful. 

Plence  it  is  highly  necessary  to  know  the  charac- 
teristic symptoms  of  the  case,  particularly  as  all 
the  foregoing  cases  would  be  exasperated  by  the 
treatment  just  now  alluded  to.  It  is  to  Mr. 
Abernethy  that  we  are  indebted  for  several  valu- 
able remarks  elucidating  this  subject.  He  infonns 
us  that  the  two  cutaneous  nerves  are  those  which 
are  exposed  to  injury.  Most  frequently  all  their 
branches  pass  beneath  the  veins  at  the  bend  of  the 
arm  ;  but  sometimes,  although  the  chief  rami  go 
beneath  these  vessels,  many  small  filaments  are 
detached  over  them,  which  it  is  impassible  to  avoid 
wounding  in  phlebotomy. 

Mr.  Abernethy  thinks  the  situation  of  the  median 
nerve  renders  any  injury  of  it  very  unlikely.  If, 
however,  a  doubt  should  be  entertained  on  this 
subject,  an  attention  to  symptoms  will  soon  dispel 
it.  When  a  nerve  is  irritated  at  any  part  between 
its  origin  and  termination,  a  sensation  is  felt  as  if 
some  injury  were  done  to  the  parts  which  it  sup- 
plies. If,  therefore,  the  cutaneous  nerves  were 
injured,  the  integuments  of  the  forearm  would 
seem  to  suffer  pain;  if  the  median  nerve,  the 


thumb  and  next  two  fingers  would  be  painfully 
aifected. 

The  extraordinary  pain  sometimes  experienced 
in  bleeding  may  denote  that  a  cutaneous  nerve  is 
injured.  The  situation  of  tlie  nervous  branches  is 
such,  that  they  must  often  be  partially  wounded  in 
the  operation,  though  they  probably  unite  again,  in 
almost  all  cases,  without  any  ill  consequences.  Yet, 
says  Mr.  Abernethy,  it  is  possible  that  an  inflam- 
mation of  the  nerve  may  accidentally  ensue,  which 
would  be  aggravated  if  the  nerve  were  kept  tense, 
after  its  partial  division.  The  disorder,  he  thinks, 
arises  from  inflammation  of  the  nerve  in  common 
with  the  other  wounded  parts.  This  gentleman 
supposes  that  an  inflamed  nerve  would  be  very 
likely  to  communicate  dreadful  irritation  to  the 
sensorium,  and  that  a  cure  would  be  likely  to  arise 
from  intercepting  its  communication  with  that 
organ. 

The  general  opinion  is,  that  the  nerve  is  only 
partially  divided,  and  that  a  complete  division 
would  bring  relief.  Mr.  Pott  proposed  enlarging 
the  original  orifice.  It  is  possible,  however,  that 
the  injured  nerve  may  be  under  the  vein,  and  if  the 
nerve  be  inflamed,  even  a  total  division  of  it  at  the 
aifected  part  would  perhaps  fail  in  relieving  the 
general  nervous  irritation,  which  the  disease  has 
occasioned.  To  intercept  the  communication  of 
the  inflamed  nerve  with  the  sensorium,  however, 
promises  perfect  relief  This  object  can  only  be 
accomplished  by  making  a  transverse  incision  above 
the  orifice  of  the  vein.  The  incision  need  not  be 
large,  for  the  injured  nerve  must  lie  within  the 
limits  of  the  original  orifice,  and  it  need  only 
descend  as  low  as  the  fascia  of  the  forearm,  above 
which  all  the  filaments  of  the  cutaneous  nerves  are 
situated.  As  the  extent  of  the  inflammation  of  the 
nerve  is  uncertain,  Mr.  Abernethy  suggests  even 
making  a  division  of  the  cutaneous  nerve  still 
farther  from  the  wound  made  in  bleeding.  Perhaps 
this  surgeon  dwells  too  much  on  inflammation  of 
the  nerve.  I  have  seen  neuralgic  affections  of  the 
arm  brought  on  by  venesection,  where  the  pain 
had  endured  for  years.  Surely  inflammation  was 
in  such  cases  not  concerned. 

Examples  are  recorded  in  which  not  only 
extraordinary  pain  was  occasioned  by  the  prick  of 
the  lancet,  but  erysipelas,  ending  in  gangrene  of 
the  whole  limb,  and  the  death  of  the  patient. 
{Riclieraml,  Nosogr.  Chir.  t.  ii.  p.  490,  ed  2.)  A 
case  in  which  the  greater  part  of  the  integuments 
of  the  arm  had  been  destroyed  by  erysipelas  thus 
produced,  I  once  saw  under  the  care  of  Mr.  Vincent 
in  St.  Bartholomew's  Hospital. 

In  former  times  it  was  customary  to  refer  many 
of  the  bad  symptoms  occasionally  following  vene- 
section to  a  puncture  of  the  tendon  of  the  biceps; 
but  this  doctrine  is  now  in  a  great  measure  re- 
nounced, the  experiments  of  Haller  having  com- 
pletely proved  that  tendons  and  aponeuroses  are 
comparatively  speaking,  parts  endued  with  little  or 
no  sensibility. 

See  ft.  Butter's  Essay  concerning  Blood-Iettinff,  &c 
8vo.  Lond.  1734.  M.  Martin,  Traits  rie  In  Plil^botc- 
niie  et  de  I'Artdriotomie,  8vo.  Paris,  17-tl.  Qucsnau 
Trnitd  (les  Kll'ets  et  (Ic  rUsaRe  de  la  Saignt'e,  12ui'o' 
Paris.  G.  Vicussenx,  l)e  la  Saigndc,  et  dc  sou  Usaco 
dans  la  I'lupnrt  des  Maladies,  8vo.  Paris,  1815.  ,/.  j 
Walhnum,  De  Venajsectioue.  Gott.  1749.  (Ilaller 
IJisp.  Chir.  t.  v.  p.  477.)  B.  «c«'.v System  of  Snrifery' 
Kssay  on  the  111  Consequences  sometimes  followiiur 
Venesection,  by  J.  Ahernctlni.  Ii.  Carmicliml  (),, 
Varix  and  Venous  Inflanimatiou,  in  Trans,  of  Assoc 
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Physicians,  vol.  ii.  Duncan,  On  Diffuse  Inflamms- 
tion  of  the  Cellular  Membrane,  in  lidin.  Meil.  Cliir. 
Trans,  vol.  i.  Medical  Communications,  vol.  ii. 
Jiicherand,  Nosoe;r.  Chir.  t.  ii.  p.  41fi,  edit.  4.  J. 
Hodgson,  On  the  Diseases  of  Arteries  and  Veins,  8vo. 
Lond.  1815.  B.  Travers,  in  Surfficnl  Kssays,  part  i. 
8vo.  Lond.  1818.  Chapman,  in  i^hiladelphia  .lourn. 
Feb.  182+.  Fretcaii,  Sur  I'Eniploi  des  Emissions 
sanguines,  etc.  Svo.  I?aris,  1816. 

[VESICO-UTERINE  FISTULA.  This  con- 
dition will  be  treated  of  in  the  article  on  Vesico- 
Vaifinal  Fistula.] 

[VESICO-VAGINAL  FISTULA.  Under 
this  head  will  be  noticed  several  varieties  of  urin- 
ary fistula  in  the  female.  Abnormal  communica- 
tions are  met  with  between  the  urethra  and 
vagina,  uretliro-vayinal  fistulcB ;  between  the 
bladder  and  vagina,  vesica- vagina  I  fistitlcB,  whicli  is 
the  most  common  form  ;  there  are  also  vesicoutero- 
vaginal fistula,  which  involve  the  upper  part  of  the 
vagina  and  the  lower  pnrt  of  the  anterior  lip  of  the 
cervix  uteri,  and  are  tolerably  frequent  ;  and 
vcsico-tUerine  JistulcB,  verj'  rare,  in  which  there  is  a 
communication  between  the  base  of  the  bladder 
and  some  part  of  the  canal  of  the  cervix  uteri. 

These  several  conditions  are  almost  always  the 
result  of  injury  inflicted  on  the  parts  during  parturi- 
tion ;  either  by  laceration  from  the  incautious  use  of 
instruments  or  otherwise  ;  or  by  slmighing  from 
long-continued  pressure  in  cases  of  tedious  labour. 
Exceptionally  they  have  been  known  to  result  from 
the  pressure  of  a  large  vesical  calculus,  or  from 
abscess  in  the  vesico- vaginal  septum,  or  venereal 
ulceration  perforating  that  part  ;  but  fistulse  from 
abscess,  or  from  non-malignant  forms  of  ulceration, 
are  much  more  common  between  the  vagina  and 
rectum  than  between  the  vagina  and  bladder. 
Cancerous  ulceration  is  another  occasional  cause, 
but  cases  of  this  class  are  obviously  beyond  the 
reach  of  curative  surgical  measures. 

The  condition  of  a  female  suffering  from  urinary 
fistula  is  most  distressing.  The  urine  flows  away 
as  fast  as  it  is  secreted  ;  or  if,  in  certain  positions, 
a  portion  of  it  can  be  retained,  any  movement  or 
change  of  posture  will  cause  it  to  escape.  Her 
clothing  by  day  and  her  bed  l)y  night  are  con- 
stantly saturated,  and  the  labia  and  thighs  often 
severelv  excoriated.  When  the  fistula  is  caused 
by  laceration,  the  incontinence  of  urine  is  noticed 
immediately  ;  but  if  it  is  the  result  of  sloughing, 
there  may  be  no  escape  for  several  days,  until  the 
separation  ol  the  slough  takes  place. 

It  is  only  within  the  last  twenty  years  that  any 
effectual  methods  of  dealing  with  this  class  of 
affections  have  been  adopted.  Previous  to  this, 
notwithstanding  the  persevering  efforts  of  DielFen- 
bach,  Jobert  and  others,  the  failure  of  all  opera- 
tive procedure  was  so  constant,  that  the  bulk  of 
the  profession  were  content  to  regard  vesico-vaginal 
fistulas  as  practically  incurable. 

It  is  to  the  use  of  metallic  sutures  that  the  now 
very  constant  success  of  plastic  operntions  for  the 
cure  of  these  affections  must  be  ascribed,  and  to 
Dr.  Marion  Sims  belongs  the  credit  of  bringing 
prominently  before  the  profession,  not  only  this 
important  element  of  success,  but  of  bringing  to 
bear  an  amount  of  perseverance  and  mechanical 
ingenuity  upon  the  details  of  these  difHcult  opera- 
tions, of  which  it  is  impossible  to  speak  too  highly. 
Dr.  Sims,  however,  was  not  the  first  to  employ 
metallic  sutures  for  the  cure  of  vesico-vaginal  lis- 
tiila.    Mr.  Gosset  of  London  operated  successfullj', 
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in  May  1834,  with  silver  gilt  wire,  fastening  the 


sutures  by  simply  twisting  their  ends.  His  plan 
of  operation,  and  his  after  treatment,  was  in  all 
essential  particulars  the  same  as  is  now  practised  ; 
and  the  following  remarks  made  by  him  are 
remarkable  from  their  coincidence  with  the  result 
of  subsequent  experience,  as  to  the  advantages 
of  metallic  sutures.  "The  advantages  of  the  gilt- 
wire  suture  are  these.  It  excites  but  little  irrita- 
tion, and  does  not  appear  to  induce  ulceration  with 
the  same  rapidity  as  siik,  or  any  other  material 
with  which  I  am  acquainted  ;  indeed  it  has 
scarcely  any  effect  of  the  kind,  except  when 
the  parts  brought  together  are  put  much  on  the 
stretch  ;  you  can  therefore  keep  the  edges  of  a 
wound  together  in  close  contact  for  an  indefinite 
length  of  time,  by  which  tlie  chance  of  union  is 
greatly  increased."  Mr.  Gosset  used  the  wire  . 
suture  for  various  operations,  such  as  removal  of 
tumours,  &c.,  but  did  not  recommend  it  for  general 
employment  on  account  of  the  greater  difficulty  of 
applying  it.  He  says,  "  it  is  in  minute  and 
delicate  operations,  such  as  hare-lip,  staphyloraphe, 
and  for  the  closure  of  fistulous  openings,  where 
success  mainly  depends  upon  a  speedy  union  of 
parts,  that  the  advantages  of  the  gilt  suture  ate 
most  manifest."  (See  Lancet,  Nov.  29,  1834, 
p.  345.) 

Mr.  Gosset'.s  very  instructive  case,  however, 
appears  not  to  have  attracted  much  attention  in 
this  country,  and  abroad  was  probably  altogether 
unknown.  Dr.  Marion  Sims,  after  repeated 
failures  during  four  years  with  sutures  of  other 
materials,  obtained  his  first  success  by  using  silver 
wire  in  1849,  and  full  details  of  his  mode  of 
operation  were  first  published  in  the  American 
Journal  of  Medical  Science  for  January  1852. 

In  his  early  operations,  when  practising  at 
Montgomery,  Alabama,  Dr.  Sims  used  leaden 
cross-bars  or  clamps,  on  the  principle  of  the  quill 
suture.  The  cross-bars  were  perforated  with  holes 
through  which  the  sutures,  after  having  been  in- 
serted through  the  opposite  sides  of  the  fistula, 
were  passed,  and  their  ends  were  fastened  by 
means  of  split  or  perforated  shot.  Further  ex- 
perience, however,  at  the  women's  hospital,  New 
York,  induced  Dr.  Sims  to  give  up  this  and  other 
complicated  mechanical  contrivances  for  fixing  the 
sutures,  and  to  trust  to  the  wire  alone,  used  as  an 
interrupted  suture,  and  fastened  by  simply  twisting 
the  ends,  a  method  now  adopted  by  the  great 
majority  of  surgeons. 

Dr.  Bozeman,  who  had  witnessed  Dr.  Sims' 
early  operations,  find  who  succeeded  him  in  Mont- 
gomery, used  a  leaden  plate  or  button  perforated 
with  holes  along  its  centre,  the  holes  being  placed 
about  one-third  of  an  inch  apart.  The  ends  ol  the 
sutures  were  brought  thro\igh  the  holes  in  the 
plate,  and  fastened  by  split  or  perforated  shot. 
This  was  on  the  principle  of  the  interrupted 
suture,  with  the  addition  of  the  button  and  shot, 
the  button,  when  the  sutures  were  fastened,  being 
firmly  pressed  against  the  wound. 

Dr.  Uozeman's  plan  was  adopted  in  this  countr 
by  Mr.  Baker  Brown,  who  had  already  made  trial 
of  Dr.  Sims'  early  method.  Mr.  Brown  ob- 
tained signal  success  in  his  operations  at  St. 
Mary's  Hospital,  and  afterwards  at  the  London 
Surgical  Home,  and  it  was  mainly  through  his 
writings  and  published  cases,  that  the  profession 
became  aware  of  the  ease  with  which  most  of 


tliese  uiiFortiinate  cases  may  he  cured  by  prac- 
tised and  skilliil  surgical  inaiiipulatioii.  Mr. 
Brown  at  one  time  substituted  separate  leaden 
clumps  to  fasten  each  suture  for  Dr.  Bozeman's 
single  plate  or  button  ;  but  latterly,  following  tlie 
example  of  Dr.  Sims,  he  has  discarded  all  com- 
plicated mechanical  appliances,  and  has  used  the 
silver  wire  as  a  simple  interrupted  suture. 

The  late  Sir  James  Simpson  introduced  other 
ingenious  methods  of  fastening  the  sutures,  but  it 
is  unnecessary  to  dwell  upon  them,  as  the  simple 
twisting  of  their  ends  is  now  almost  universally 
preferred.  (See  Marion  Sims;  Avierican  Jouri'i. 
of  Med.  Science,  Jan.  1852;  and  Anniversary  Dis- 
course to  (/le  Neto  York  Academy  of  Medicine, 
1858;  Baker  Brown,  on  Surg.  Diseases  of  Women, 
Slid  ed.,  1861;  J.  Y.  Simpson,  Med.  Tiims  and 
Oaz.,  Dec.  1858  and  Jan.  1859.) 
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Operation. 
Positionoftke patient. — In  his  earlier  operations, 
Dr.  Marion  Sims  placed  the  patient  on  her  knees, 
with  the  nates  elevated  and  the  head  and  shoulders 
depressed.    In  this  position  the  abdominal  and 
pelvic  viscera  gravitate  towards   the  epigastric 
region,  and  if  the  labia  and  nates  are  drawn  up- 
wards and  outwards  by  an  assistant,  the  air  enters 
the  vagina,  stretching  out  that  canal  and  affording 
an  easy  view  of  its  interior.    The  inspection  is 
further  facilitated  by  a  bent  spatula,  or  rectangular 
speculum,  to  raise  the  perineum  and  recto-vaginal 
septum.    Dr.  Sims  afterwards  adopted  the  senii- 
prone  position,  the  patient  lying  on  her  left  side, 
with  the  thighs  flexed  at  right  angles  with  the 
pelvis,  the  right  a  little  more  than  the  left.  The 
left  arm  is  thrown  behind  and  the  chest  rotated 
forwards,  bringing  the  sternum  closely  in  contact 
with  the  table.     The  patient  being  thus  rolled 
over  as  much  as  possible  on  the  front,  and  the  labia 
being  drawn  aside  the  air  enters  and  dilates  the 
vagina  in  the  same  manner  as  above  described. 
This  position  IS  much  less  irksome  to  the  patient, 
while  It  admits  also  of  the  use  of  anasthetics 
!f  desired,  but  Dr.  Sims  rarely  resorts  to  them. 
Mr.  Baker  Brown  adopted  the  lithotomy  position 
and  his  example  has  been  generally  followed  in 
this  country.    It  is  in  most  respects  more  con- 
venient both  to  the  operator  and  the  patient,  and 
decidedly  to  be  preferred  when  clih.rofurm  is  ad- 
ministered, but  it  does  not  perhaps  afford  so  com- 
plete a  view  of  the  parts,  nor  does  the  light  fall 
so  directly  upon  the  vesico-vaginal  septum.  A 
good  side-light  is  essential  to  the  satisfactory  per- 
formance of  these  operations,  and  the  operating 
theatres  of  hospitals,  which  are  usually  lighted  by 
a  skylight,  are  not  well  adapted  for  the  purpose. 
To  remedy  this  inconvenience,  the  writer  has  re- 
cenily,  in  St.  Mary's  Hospital,  used  the  oxy- 
hydrogen  lime-light  on  seveial  nccnsioiis,  and  has 
found  the  operation  thereby  greatly  tiicilitatcd. 
The  lamp  should  be  placed  behind  the  operator's 
shoulder  ;  it  is  fixed  on  an  upright  stem,  and  can 
be  raised  or  depressed  to  luiy  required  level.  It 
can  also  be  directed  at  any  angle.    By  means  of 
it,  a  light  equal  to  the  brightest  sunshine  can  be 
concentrated  on  the  part.    The  best  instrument  to 
dilate  the  vagina  and  depress  the  perineum  and 
recto-vaginal  septum  is  the  bent  concave  speculum, 
used  by  Sims  and  Bozem.iii,  known  as  the  "  duck' 
bill  speculum. 

Denuilalion  of  (he.  cd.jes  of  the    Fistula.— A 
vol..  11. 


■good  view  of  the  fistula  having  been  obtained, 
the  next  point  in  the  operation  is  the  denuda- 
tion of  its  edges.  When  the  aperture  is  high 
up,  and  not  easily  accessible,  it  may'  be  neces- 
sary to  draw  the  part  downwards  towards  the 
outlet  of  the  vulva,  by  means  of  a  vulsellum  or  a 
hook  inserted  into  the  vesico-vaginal  septum,  and 
held  by  an  assistant.  With  a  narrow,  sharp- 
pointed  knife,  the  vaginal  mucous  n^einbrane  form- 
ing the  edges  of  the  fistula  should  be  removed,  the 
vesical  mucous  membrane  which  often  projects 
through  the  aperture  being  carefully  excluded.  It 
is  an  important  condition  of  success  that  as  broad 
a  cut  surface  as  possible  should  be  obtained,  and 
this  object  is  best  effected  by  dissecting  off  the  edges 
of  the  fistula  obliquely,  bevelling  them  off,  that  is, 
at  the  expense  of  the  vaginal  surface.  The  de- 
nudation must  be  everywhere  complete,  and  if  the 
whole  circumference  of  the  opening  can  be  removed 
in  one  piece,  this  object  will  be  the  more  effectually 
and  certainly  secured. 

Mr.  Hilliard  has  invented  a  forked  instrument, 
which  he  calls  a  "fistula  clamp,"  for  transfixing 
and  holding  the  edges  of  the  opening,  so  that  they 
can  be  pared  off  in  one  slice.  (See  Med.  Times  and 
Gaz.,  Nov.  24,  1860.)  Most  surgeons,  however, 
will  probably  prefer  the  simpler  method  with  the 
knife  and  forceps.  As  in  the  operation  for  cleft 
palate,  knives  bent  at  different  angle.?  will  often 
be  found  useful. 

The  direction  which  the  line  of  union  shall  take 
must  be  determined  by  the  shape  of  the  fistulous 
opening  ;  whether  it  be  longitudinal,  transverse, 
or  oblique,  there  seems  to  be  little  difference  in  the 
probability  of  union  taking  place. 

Insertion  of  the  Sutures. — The  sutures  have 
now  to  be  inserted.    At  first  a  long  needle,  set 
in  a  handle,  with  an  eye  near  the  point,  was 
armed  with  a  silk  ligature  and  passed  through 
the  opposite  lips  of  the   fistula;   the   loop  of 
silk  being  drawn  through  with  the  forceps,  the 
needle  was  withdrawn,  and  the  silk  was  thea 
tied  to  the  metal  sutuie,  which  latter  was  then 
drawn  through  and  substituted  for  it.  Another 
method  was  a  short  curved  needle,  passed  with 
the  aid  of  a  porte-aiguille,  which  was  an  improve- 
ment on  the  first  mentioned  plan,  inasmuch  as  tlie 
needle  could  be  drawn  through  carrying  the  suture 
with  it  ;  but  both  have  been  superseded  by  the 
tubular  needle  of  Mr.  Startin.     This,  with  the  ' 
addition  of  a  clever  mechanical  contrivance,  devised 
we  believe  by  the  late  Mr.  Price,  for  conducting  the 
wire  onwards  till  it  projects  through  the  end  of  the 
tube  close  to  the  needle's  point,  leaves  little  to  be 
desired.    The  needle  should  be  entered  on  one 
side  at  about  ono-tliird  of  an  inch  from  the  cut 
.idge,  and  be  brought  out  close  to,  but  carefully  ex- 
cludiiir/,  the  vesical  mucous  membrane;  it  is  then 
carried  onwards  through  corresponding  points  on  the 
opposite  side,  when  the  wire,  having  been  protruded 
through  the  end  of  the  tubular  needle,  is  seized 
with  the  forceps  and  the  needle  is  withdrawn, 
leaving  the  suture  in  its  place.    The  distance  be- 
tween the  sutures  should  be  about  a  fourth  (it 
should  certainly  not  exceed  a  third)  of  an  inch. 
When  a  sufficient  number  have  been  inserted,  they 
are  secured  by  twisting  their  ends  together,  and  are 
then  cut  oft'  short.    The  adjustment  of  the  edges 
and  fastening  the  sutures  is  often  a  matter  of  con- 
siderable dilhcully,  especially  if  the  fistula  isdeeplv 
seated.  Mr.  iJilliaid  has  contrived  iin  ingenious  iu- 
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strument  for  this  purpose  (see  Med.  Times  and  Gaz., 
Nov.  24,  18(.0),  and  another  of  sim)  lei  constnictiou 
was  used  hy  Sir  James  Simpson  (see  Med.  Times 
and  Gazette,  vol.  i.,  1859).  In  tightening  and 
twisting  the  wires  great  care  is  required,  on  the 
one  hand  that  the  surfiices  may  be  brought  into 
sufficiently  close  apposition,  and  on  the  other  hand 
that  the  wires  may  not  be  drawn  so  tight  as  to 
cause  tlie  edges  to  be  inverted. 

After  Ti-eutment. — The  operation  is  now  com- 
pleted ;  no  dressing  of  any  kind  is  required,  but 
the  vagtna  may  be  gently  and  carefully  syringed 
twice  daily  with  warm  water.  A  short  silver 
catheter,  with  a  double  curve  like  an  italic 
6',  wliich  from  its  form  will,  as  Dr.  Sims  calls 
it,  be  "  self-retaining,"  must  be  introduced  into 
the  bladder  ;  its  free  end  having  attached  to  it  an 
india-rubber  tube  long  enough  to  reach  a  vesse 
placed  under  the  patient's  bed,  into  which  thi 
urine  is  thus  drained  away  as  fast  as  it  is 
formed.  The  catheter  must  be  worn  for  eight 
or  ten  days,  but  it  should  be  removed  and  cleaned 
once  a  day.  Opium  should  be  given  in  sufficient 
doses  to  allay  the  restlessness  of  the  patient,  and 
to  prevent  the  action  of  the  bowels,  which  should 
be  kept  confined  for  about  a  week.  All  meddling 
with  the  fistula  or  manipulation  of  any  kind 
should  be  carefully  avoided,  as  likely  to  interfere 
with  the  union  of  the  parts,  which  should  not  be 
examined  till  nine  or  ten  days  liave  elapsed.  At 
the  end  of  that  time,  and  after  the  rectum  has 
been  evacuated,  the  duck-bill  speculum  may  be 
introduced,  and  if  the  union  is  firm  the  sutures 
may  be  removed,  but  if  there  is  any  doubt  on  the 
point,  they  may  be  left  for  three  or  four  days 
longer  with  advantage. 

By  careful  attention  to  the  foregoing  rules 
success  may  be  confidently  looked  for  in  all  cases 
in  which  the  margins  of  the  fistula  are  in  a  healthy 
and  pliant  condition,  and  the  patient  in  fiiir  health. 
The  unpromising  cases  are  those  in  which  there 
has  been  loss  of  substance  from  sloughing,  leaving 
widely  gaping  openings,  with  margins  rigid  from 
cicatricial  contraction.  The  writer  has  operated 
on  fifteen  cases,  of  which  ten  were  cured  by  a 
single  operation,  three  required  more  than  one 
operation  before  complete  unison  was  obtained,  and 
two  failed  altogether  for  the  reason  just  mentioned, 
the  loss  of  substance  having  been  so  great  as  to 
make  it  impossible  to  draw  the  edges  into  con- 
tJict,  even  with  the  aid  of  incisions  in  the  neigh- 
bourliood  of  the  fistula  to  reliere  the  tension. 


causing  it  for  the  future  to  form  part  of  the  wall 
of  the  bladder,  the  vagina  being  converted  into  a 
blind  cul  de  sac.  In  tliis  way  the  incontinence 
of  urine  is  prevented,  and  the  menstrual  secretion 
flows  into  the  bladder  and  is  discharged]^  with 
the  urine.  It  has  been  established  by  repeated 
observation  that  menstruation  may  take  place 
through  the  bladder  without  detriment  or  incon.i 
venience.  The  periodical  function  of  the  uterus 
is  not  interrupted  on  the  one  hand,  nor  on  the  other 
hand  does  the.  bladder  resent  the  passage  through 
it  of  the  menstrual  secretion.  At  the  menstrual 
periods  the  urine  becomes  bright  red  and  remains 
so  for  four  or  five  days,  and  were  it  not  for  this, 
the  patient  would  often  be  unaware  of  what  was 
taking  place^  At  the  worst,  a  slight  periodical 
irritability  of  the  bladder  is  the  only  inconvenience 
complained  of. 


Vesico-iiti'ro-va(ji?ial  Fistula.  —  This  form  of 
urinary  fistula  is  oft»n  included  under  the  more 
common  term  of  vesico-vaginal,  but  the  distinction 
is  worth  making,  as  it  is  a  variety  which  is  not 
unfrequently  met  with,  and  a  different  plan  of 
treatment  is  often  required  for  its  cure.  In  vesico- 
utero-vagina!  fistulaj  the  upper  part  of  the  vagina 
and  lower  part  of  the  anterior  lip  of  the  cervix 
uteri  are  involved.  These  fistulas  are  often  of 
large  size  from  extensive  destruction  of  one  or 
both  of  these  parts,  causing  them  to  gape  widely 
open,  BO  that  it  may  be  almost  or  quite  impossible 
t"  bring  their  edges  into  contact.  These  cases  are 
often  remediable  in  no  other  way  than  bv  turning 
the  uterus  forwards  into  the  gap  and  uniting  the 
anterior  or  vaginal  border  of  the  fistula  to  the  pos- 
teiior  lip  of  the  os  uteri,  thus  making  use  of  the 
lower  end  of  the  uteiuj  to  lill  up  the  deficiency  and 


Vesico-uterine  Fistula. — A  vesico-uterine  fig- 
tula  is  an  abnormal  communication  between  the 
base  of  the  bladder  and  the  uterus,  always,  in  the 
cases  hitherto  observed,  at  some  part  of  the  canal 
of  the  cervix  uteri,  the  vagina,  and  the  os  uteri  as 
seen  from  the  vagina,  being  in  a  sound  and  normal 
condition.  It  produces,  of  course,  complete  in- 
continence, the  urine  flowing  through  the  fistula, 
and  escaping  by  the  os  uteri  into  the  vagina. 
These  fistulce  are  difficult  to  discover,  and  it  is 
not  improbable  that  they  may  sometimes  have 
been  overlooked,  and  the  incontinence  attributed 
to  some  other  cause.  On  examination  with  tlie 
speculum,  however,  urine  may  generally  be  seen  to 
flow  from  the  os  uteri  into  the  vagina,  and  by  care- 
ful manipulation,  a  sound  may  be  passed  from  the 
bladder  through  the  fistula,  and  made  to  touch 
another  sound  introduced  into  the  cervix  uteri.  In 
a  case  which  occurred  to  the  writer,  and  which  re- 
sulted from  protracted  labour,  the  os  uteri  was 
large  enough  to  admit  the  finger,  and  the  fistula 
could  be  distinctly  felt,  while  a  sound  introduced 
into  the  bladder  could  readily  be  made  to  touch  the 
finger  in  the  cervix  uteri. 

Vesico-uterine  fistulas  are  very  rare.  The  only 
surgeon  who  has  paid  much  attention  to  the  sub- 
ject is  M.  Jobert  de  Lamballe.who  states  that  he  has 
operated  on  as  many  as  fourteen  cases.  In  this 
country  they  have  attracted  little  notice.  Sir  James  i 
Simpson  has  recorded  a  curious  case,  in  which  an 
abscess  formed  betwden  the  bladder  and  uterus,  and 
opened  a  communication  between  the  two  cavitie^ 
Nitrate  of  silver  was  applied  to  the  opening,  and  I 
it  gradually  contracted  and  closed.  {Obstctne  i 
Memoirs,  Vol.  i.,  p.  232.)  Dr.  Leishman,  f  « 
Glasgow,  published  an  account  of  another  case  m 
the  Glusyow  Medical  JouniaUov  Oct.  1861.  This 
was  the  result  of  a  lingering  labour.  A  spontane-  ■ 
ous  cure  appears  to  have  taken  place  by  closure  Of 
the  OS  uteri,  for  the  incontinence  gradually  ceased, 
and  menstruation  was  performed  through  the 
bladder.  A  year  afterwards,  the  os  uteri  was 
found  to  be  healthy  in  appearance,  and  '■'■finnlS 

closed."  .  , 

Two  plans  of  operation  were  practised  DJ 
Joberf.  In  the  first,  he  made  free  lateral  incisions 
through  the  os  uteri  and  upper  end  of  the  vaginn, 
so  as  to  convert  the  lower  part  of  the  cervi.\-  uteri 
into  two  flaps,  an  anterior  and  a  posterior,  by 
separating  which  the  fistulous  aperture  might  be 
brought  into  view,  so  as  to  admit  of  its  edges  being 
pared,  and  sutures  being  applied 
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incisions  CDinplelcly  ttinuigli  the  iitorua  into  the 
loose  aieolnr  tissue  of  the  brond  iigiinient.  He 
operated  in  one  case  in  this  way  in  and  suc- 

ceeded in  curing  the  fistuhn,  but  the  treatmeiii 
lasted  over  a  period  of  tliree  months,  and  the 
patient's  life  was  for  a  long  time  in  imminent 
rinnger.  (See  Traite  des  Fistules  Vesica- Ulcrines, 
1852.) 

In  his  subsequent  cases,  thirteen  in  number,  as 
lie  informed  tlie  writer,  of  which  eleven  were  cured, 
M.  Jobert  did  not  attempt  to  deal  with  the  fistula 
Itself,  but  contented  himself  with  closing  the  os 
uteri  by  suture,  thus  shuuing  off  the  communica- 
tion between  the  uterus  and  vagina.  The  urine, 
of  course,  still  entered  the  uterus,  but  could  not 
escape  externally,  and  the  remedy,  so  far  as  the 
incontinence  was  concerned,  was  as  perfect  as 
though  the  fistula  itself  had  been  closed,  but  the 
menstrual  fluid  had  of  course  subsequently  to  beds- 
charged  through  the  fistula  into  the  bladder.  (See 
Gazette  des  Hopitaux  for  July  19  and  August  20, 
lii5.^;and  L'Unioji  Medicale,  November  22,  185G 
January  6,  1859;  and  October  J  8,  1860.) 

The  writer,  at  that  time  ijjiaware  that  Jobert's 
second  plan  had  ever  been  put  in  practice,  operated 
by  that  method  in  St.  Mary's  Hospital  in  May 
1862,  in  tile  case  which  luis  been  already  alluded 
to.    The  edges  of  the  os  uteri  were  denuded,  and 
four  sutures  were  inserted.    Union  appeared  to  be 
complete,  no  escape  of  urine  took  place,  and  menstru- 
ation was  performed  through  the  bladder;  but  three 
months  afterwards  menstruation  ceased,  and  the 
uterus  beg.in  to  enlarge.    Four  months  later,  under 
the  impression  that  the  enlargement  was  caused  by 
retained  menstrual  secretion,  a  puncture  was  made 
through  the  uniting  medium  in  the  situation  of  the 
03  uteri,  and  the  result  was  a  miscarriage  on  the 
following  day  of  a  foetus  of  about  four  months. 
After  the  miscarriage  the  incontinence  returned  as 
before  the  first  operation.    The  only  probable  ex- 
planation of  the  pregnancy  in  this  case  is  that  the 
seminal  fluid  must  have  passed  through  some 
minute  communication  between  the  uterus  and 
vagina,  possibly  along  the  track  of  one  of  the 
sutures.    If  such  aperture  existed,  however,  it  w;is 
too  small  to  admit  of  the  escape  of  any  appreci- 
able quantity  either  of  urine  or  menstrual  secre- 
tion. 

_  The  patient  after  her  miscarriage,  being  again 
in  the  same  miserable  condition  from  incontinence, 
the  OS  uteri  was  again  closed  in  March  1863,  by 
an  operation  similar  to  the  first.  Since  this  time 
to  the  present  dale,  187J,  there  has  been  no  in- 
voluntary escape  of  urine,  and  menstruation  has 
been  perfonned  regularly  through  the  bladder. 
(See  J.  R.  Lane,  on  Vcsioo-uterine  Fistula;  Med. 

;  Times  atid  Oazetle,  Nov.  21,  I8fi2  ;  and  Lancet, 

I  Feb.  20,  1864.) 
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newly-united  parts  of  the  catheter,  which  it  is 
necessary  to  retain  in  the  bladder  after  the  opera- 
tion. The  edges  are  to  be  denuded,  and  the 
sutures  inserted  in  the  manner  already  described 
but  in  these  cases  Bozeman's  leaden  plate  may  be 
used  with  advantage  :  it  serves  to  keep  the  united 
parts  steady,  and  also  to  take  off  the  pressure  of 
the  catheter.  This  latter  important  poii.t  is  best 
accomplished  by  having  the  leaden  plate  long 
enough  to  project  in  front  beyond  the  urinary 
meatus^and  by  making  a  notch  in  it  at  its  anterior 
extremity  for  the  catheter  to  rest  upon. 

The  writrr  had  under  his  care  some  years  since 
a  case  of  urethro-vaginal  fistula,  caused  by  a 
sloughing  venereal  ulcer  on  the  anterior  wall  of  the 
vagina.  In  consequence  of  the  loss  of  substance, 
the  treatment  of  this  case  was  attended  with  con- 
siderable difficulty,  but  after  three  operations  the 
closure  of  the  fistula,  which  was  about  two-thirds 
of  an  inch  in  length,  and  involved  the  neck  of  the 
bladder,  was  successfully  effected. 

Sometimes  the  urethra  is-  laid  open  along  its 
whole  length.  The  writer  lias  treated  two  cases 
of  this  kind.  In  one  the  injury  was  caused  by 
protracted  labour,  in  the  other  by  laceration  of  the 
canal  in  the  extraction  of  a  large  calculus.  In  the 
latter  there  had  been  complete  incontinence  of 
urine  for  eight  years.  The  course  of  the  urethra 
is  distingitishable  in  these  cases  by  slightly  pro- 
jecting lips  on  each  side,  between  which  there  is 
a  streak  of  darker  coloured  mucous  membrane.  In 
both  the  examples  alluded  to,.tlie  urethral  canal 
was  re-established  of  the  normal  length  by  a  single 
operation,  and  a  perfect  cure  was  the  result.  The 
leaden  plate,  projecting  forwards  for  some  distance, 
IS  especially  necessary  in  these  cases,  for  without 
it  the  whole  weigjit  of  the  catheter  would  rest 
upon  the  anterior  extremity  of  the  newly-united 
urethra. 


Uret/iro-varjimd  Fistula.  —  Occasionally,  from 
(pressure  of  the  fcetal  lieaj  against  the  arch  of 
tthe  pubcs  during  labnur,  a  fistulous  opening  is 
"■established    between    the    urethra   and  vaginii 
I  Usually  the  neck  of  the  bladder  is  at  the  same 
;  time  involved,  and  the  incontinence  of  urine  is 
stheiefore  as  complete  as  in  the  more  common  case 
of  ve.sico-vnginal  fistula.    Urethro-vaginal  fistulic 
are  more  accessible  to  the  operator  thiiii  the  forms 
previously  described,  but  they  are  more  dillicult  to 
Ideal  with  successfully,  on  account  of  the  thinness 
■of  the  urethral  walls,  and  the  pressure  011  the 


Fistulous    communications   between    the  rec- 
tum and  vagina  are  alluded  to  in  the  article 
on  Recto  vuginal  Fistula.    The  plan  of  operation 
18  the  same  as  in  vesical  fistula;;  but  as  regards  the 
after  treatment  the  rectum  is  a  more  difficult  viscus 
to  manage  than  the  bladder.  The  latter  can  be  kept 
in  a  state  of  perfect  rest  by  means  of  a  catheter,  and 
the  urine  flows  away  without  the  necessity  of  any 
expulsive  effort ;  but  it  is  impossible  to  prevent  the 
rectum  from  becoming  gradually  distended  wiih 
foecal  matter,  and  it  is  impossible,  also,  f„r  its  con- 
tents to  be  got  rid  of  without  the  action  of  its  own 
muscular  fibres,  which,  of  necessitv,  interferes 
iniuriously  with  the  newly-united  parts.  After 
operal,ions  for  recto-vaginal  fistula;,  the  bowels 
shoiild  not  be  allowed  to  act  for  at  least  ten  days 
at  the  end  of  which  time  a  full  dose  of  castor  oil 
should  be  given,  and  its  operation  assisted  hv 
enemata  of  warm  gruel,  the  patient  being  directed 
to  avoid  straining  as  much  as  possible.  The 
sutures  should  on  no  account  be  removed  until 
iilter  the  rectum  has  been  emptied. 

Jamas  It.  Lane, 

VERRUCA.    A  wart.    See  Wart 
VKRTKIJR^,  DISEASE  OF.    See  Spine. 

IJlSlSASKS  OP. 

^  VINUM  OPIL  Take  of  extract  of  opi„m 
5.1-,  cinnainrn  bark  bruised,  cloves  bruised,  of 
each  wine,  a  pint.  Macerate  for  eit;ht  days 
.'"id  filter.  The  thebaic  tincture,  or  liquid  laiida- 
3  s  2 
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num  of  Sydenham.  In  surgery,  it  is  often  pre- 
ferred to  the  common  tincture  of  opium,  as  an 
application  to  the  eye. 

VIPER,  BITE  OF.    See  Wounds. 

VISION.    All  parts  of  the  e)'e  necessary  for 
■vision  being  healthy,  to  see  an  object  with  the 
greatest  possible   distinctness,  it  must  have  a 
certain  size,  be  placed  in  good  light,  and  at  a 
distance  which  allows  the  rays  which  come  from 
the  object  to  be  brought  to  a  focus  in  the  yellow 
spot  of  the  retina,  where  a  well-defined  inverted 
image  of  the  object  is  formed.  This  image,  through 
the  fibres  of  the  optic  nerve,  must  be  conveyed  to 
the  brain,  there  perceived,  and  again  projected  in 
an  inverted  direction  towards  the  object.  The 
layer  of  rods  and  bulbs  is  supposed  to  be  the  per- 
ceptive part  of  the  retina.    At  the  yellow  spot, 
where  the  most  distinct  vision  takes  place,  this 
layer  consists  of  small  bulbs,  with  a  few  ganglion 
cells  and  optic  nerve-fibres  intervening  between 
them  and  the  vitreous  chamber.    Thus  the  rays  of 
light  reach  the  bulbs  more  directly  than  in  any 
other  part  of  the  retina.    The  undulations  of  the 
rays  of  light,  through  passing  into  the  elements  of 


VISION. 

inwige  is  spread  over  a  larger  nnmber  of  perceptive 
elements  of  the  retina.     If  the  letter  is  held 
further  off  than  50  feet — say  at  55  or  60  feet- 
it  can  no  more  be  perceived  distinctly,  because  the 
image  on  the  retina  is  too  small.    If  we  measure 
the  angle  on  either  side  of  the  point  of  erossinjf 
which  the  lines  form  with  each  other  when  drawn 
from  the  two  ends  of  the  letter  to  the  correspond- 
ing point  of  the  image  in  the  retina,  the  letter 
being  held  at  50  feet,  we  find  that  each  angle 
measures  5°,  and  express  this  by  saying  that  the 
letter  I  is  seen  under  an  angle  of  6°.   If  the  letter 
is  held  nearer,  the  angle  becomes  larger ;  if  it  ig 
held  further  off,  it  becomes  smaller.    The  further 
from  the  eye  the  letter  I  is  held,  the  smaller  is  ita 
image  on  the  retina,  and  the  smaller  the  angle 
formed  by  the  straight  lines  drawn  from  the  two 
ends  of  the  letter  to  those  of  its  inverted  image  on 
the  retina,  and  the  greater  the  acuteness  of  vision 
if  this  image  can  still  be  perceived  distinctly. 
Therefore,  by  determining  the  degrees,  i.e.  the 
value  of  the  smallest  angle  which  corresponds  to 
the  image  of  an  object  which  can  still  be  recog- 
nised by  the  eye,  we  determine  the  degree  of 


this  layerr  produce  a  change  "which  is  termed  the  acuteness  of  vision.  This  angle  is  termed  the 
perception  of  the  object  from  which  the  rays  j  angle  of  vision,  or  the  visual  angle.  Some  persons 
emanated.  1  see  objects  under  a  smaller  angle,  and^therefore 

The  part  played  by  the  other  elements  of  the 
retina  in  the  act  of  vision  is  not  understood 


The  optic  nerve-fibres  convey  the  impression 
received  from  the  retina.  They  themselves  do 
not  possess  perception  of  light.  This  is  well 
known  as  regards  the  optic  disc,  or  blind  spot. 
That  the  same  applies  to  the  optic  nerve-fibres 
Hpon  the  retina,  is  inferred  from  the  fact  that  the 
shadows  of  the  retinal  vessels  in  onr  own  retina 
can  be  made  visible  to  ourselves  in  a  dark  room, 
by  turning  the  cornea  inwards  towards  the  nose 
as  much  as  possible,  and  by  then  moving  to  and 
fro  upon  the  sclerotic  the  image  of  the  flame  of  a 
candle  or  gaslight,  brought  to  a  focus  upon  the 
sclerotic  by  means  of  a  2-inch  or  3-inch  convex 
lens. 

The  blood-vessels  ramify  among  and  beneath 
the  layer  of  optic  nerve-fibres,  and  their  larger 
branches  being  made  visible,  the  perceptive  part  of 
the  retina  is  supposed  to  lie  behind  the  layer  of 
optic  nerve-fibres. 

To  determine  the  acuteness  of  vision  (  =  V  or 
S,  vision  or  sight)  of  an  eye,  it  becomes  necessary 
to  ascertain  the  size  of  the  smallest  object  which 
can  still  be  seen  distinctly,  and  to  devise  a  mode 
of  expressing  the  result  obtained,  and  with  it  the 
degree  of  the  acuteness  of  vision. 

The  smallest  angle  under  which,  by  the  normal 
eye,  an  object  can  still  be  recognised  distinctly,  is 
one  of  five  degrees  (  =  5°),  e.g. :  Take  the  letter 
I,  which  we  suppose  to  be  one  inch  high,  its  width 
being  equal  to  one-fifth  of  its  height ;  place  that 
letter  at  50  feet  from  the  normal  eye  under 
examination,  and  it  can  be  recognised.    To  ascer- 
tain under  what  angle  it  is  seen,  we  have  to  draw 
a  straight  line  from  the  extreme  points,  i.e.  from 
the  upper  and  lower  ends  of  the  letter  to  the  two 
corresponding  points  of  the  small  inverted  image  of 
the  letter  in  the  retina.    These  lines  cross  each 
other  within  the  eye,  and  at  the  point  of  crossing 
form   equal  angles.     If   the  letter  is  brought 
nearer — say  to  a  distance  of  40  feet  or  30  feet — 
the  image  on  the  retina  is  larger,  and  the  letter, 
therefore,  can  be  better  perceived,  because  its 


possess  a  greater  acuteness  of  vison.  But  people 
in  general,  to  see  an  object  distincth',  must  see  it 
under  an  angle  of  6°.  It  is  not  necessary  directly 
to  measure  this  angle,  as  long  as  we  possess  a 
series  of  objects  the  sizes  of  which  are  known,  and 
the  furthest  distances  at  which  they  are  still  recog- 
nised by  the  normal  eye  have  been  ascertained  by 
experiment. 

For  practical  purposes,  as  objects  with  which  te 
ascertain  the  acuteness  of  vision,  '  test  types,  or 
series  of  letters  of  different  determined  sizes,  have 
been  mtroduced,  of  which  those  of  Dr.  Snellen  of 
Utrecht  (Holland)  are  the  most  perfect. 

An  explanation  of  the  principles  adopted  in 
selecting  and  arranging  the  letters,  and  of  the 
conclusions  which  may  be  drawn  from  the  n  suUs 
of  examination  with  the  "  test  types,"  are  given  by 
Dr.  Snellen,  together  with  the  types.  Those^wko 
may  not  be  able  to  obtain  the  "  test  types  can 
arrive  at  tolerably  accurate  results  by  using  any 
other  type,  as  long  as  the  thickness  of  the  strokes 
of  the  letters  employed  is  equal  to  one-fifth  of  their 
height.  The  height  of  the  letters  should  be  the 
same  for  each  series,  but  vary  according  to  the 
distance  at  which  they  are  held  from  the  eye. 

Experiment  has  shown  that  the  furthest  dis- 
tance from  the  eye  at  whicli  a  letter  measuring 
about  one-fiftieth"  of  an  inch  (  =  3V')  ''^'8 
can  be  distinctly  recognised  by  a  normal  eye,  1 
one  foot  (=1').    That,  when  measuring  bDoot 

the  furthest  distance  at  which 
recognised  is  2';  when  measuring  about  5*,  "jT^-^l 
it  is  5';  when  measuring  about  »§"  or  .  .  1 


10'  ;  for  letters  fg"  in  height,  20'  ;  for  tl.o  e 
iSLW  it  is  100',  &c.  ;  provided  always  that  11 
thickness  of  the  stroke  of  each  letter  be  one-hii 
f      u.:..i.i     w„  .v.n„  tliiic  nrrniiffe  a  series 


of  its  height.    We  may  thus  arrange  a 
letters,  numbering  each  series,  so  that  tiie  ^ 


of  the  series  No.  1,  or  of  series  I, '"f  ' 
J,"  in  height,  and  should  be  recognised  at  i  , 
nol  further  ;  those  marked  II,  or  No.  2,  should 
recognised  at  2';  those  marked  XX,  or  SSo.  ~  • 
20',  &c.  &c.     The  number  nl^o^"/"'".  'i,ich 
therefore,  indicates  the  distance,  m  feet,  ai 
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the  ejre  under  examination,  if  healthj-,  should 
recognise  each  letter  of  the  series,  and  the  acute' 
iiess  of  vision  is  normal  if  No.  1  can  be  recognised 
1  \  /  2 

at 


at  1'  (V  =  J  )  ;  II  at  2'  (V  =j2)  ;  XX 

20'  (V  =  ;  C  at  1«0'  (V  =  ^°*'). 

By  this  method  the  degree  of  acuteness  of  vision 
is  expressed  by  a  fraction,  of  which  the  number 
above  the  horizontal  line  represents  the  distance 
at  which  the  test  letters  can  be  recognised  by  the 
i-ye  under  examination,  and  the  number  below  the 
horizontal  line  the  distance  at  which  the  test 
betters  can  be  recognised  by  the  normal  eye  ;  e.g. 

=  - ,  or  V  =  1,  signifies  that  at  1  foot,  letters 

<if  No.  1  (i.e.  those  which  at  1  foot  should  be 
recognised  by  a  normal  eye)  can  be  recognised  by 
tlie  eye  under  examination,  and  that  therefore 
that  eye  is  normal  as  far  as  acuteness  of  vision  for 
ibjects  placed  at  1  loot  from  the  eye  goes.  Instead 

jf  writing  V  =      we  may,  then,  write  V=  1. 


V 


20 


V  =        signifies  that  at  20  feet  letters  of  No. 

■?0  (i.e.  those  which  at  20  feet  should  be  recognised 
:  y  a  normal  eye)  can  be  recognised  by  the  eye  under 
examination,  and  that  therefore  the  eye  is  normal, 
as  far  as  acuteness  of  vision  for  objects  placed  at 
"20  feet  from  the  eye  goes.  Instead  of  writing 
20 

V  =  write  V  for  distance  =1.  If 
letters  which  should  be  recognised  at  20  feet  can 

Illy  be  recognised  at  10  feet,  we  write  V  =  4-7 
or  Ag,  or  V  =  i  ;  if  they  can  only  be  recognised 

at  5  feet,  we  write  V  =  — ,  or        or  V  =  ^, 
XX 

&c.  &c.  The  number  above  the  horizontal  line 
always  expresses  the  distance  at  which  the  test 
Iptters  can  be  recognised  by  the  eye  under  exami- 
ation,  and  the  number  below  the  horizontal  line 
ihe  distance  at  which  the  test  letters  can  be  recng- 
iiised  by  the  normal  eye,  or  ought  to  be  recognised 
by  the  eye  under  examination  if  normal. 

The  acuteness  of  vision  is  somewhat  influenced 
ny  tlie  size  of  the  pupil.  It  is  increased  in  weak 
light  when  the  pupil  is  dilated,  and  in  strong  or 
diffused  light  when  it  is  contracted.  We  should 
therefore  pay  attention  to  the  degree  of  light 
employed  in  the  examination. 

The  range  of  accommodation  and  the  acuteness 
of  vision  diminish  as  age  advances.  The  former 
is  shown  by  the  necessity  of  holding  small  objects 
further  from  the  eye  in  order  to  see  them  dis- 
tinctly, tlie  latter  by  the  eye  being  no  more  able 
to  distinguish  objects  of  certain  sizes  nt  the  same 
distance  at  which  they  could  be  recognised  in 
youth. 

The  images  formed  in  and  perceived  by  the 
retina  and  the  functions  of  the  optic  nerve-fibres 
become  less  pi,rfect.  Up  to  the  age  of  forty,  vision 
remains  about  normal.  At  the  age  of  sixty  it  has 
already  much  decreased,  so  that,  for  instance, 
!etters  of  No.  20  can  only  be  recognised  at  from 
]6  inches  to  16  inches.  At  the  age  of  eighty,  the 
acuteness  of  vision  is  about  half  as  good  as  it  was 
at  forty. 

The  field  of  vision  (F).— We  distinguish  be- 


tween direct  and  indirect  vision.  In  direct  vision 
the  object  perceived  lies  opposite  the  yellow  spot 
of  the  retina,  one  or  both  the  visual  lines  being 
directed  to  the  same  point  of  the  object.  In  in- 
direct vision  objects  are  perceived  which  lie 
opposite  other  parts  of  the  retina  to  those  used  in 
direct  vision.  In  indirect  vision  the  images  of 
objects  are  formed  on  more  eccentric  parts  of  the 
retina.  The  place  occupied  by  the  image  on  the 
retina  determines  the  part  of  the  field  of  vision 
upon  which  the  image  is  projected.  Any  object 
perceived  indirectly,  while  one  or  both  visual  lines 
are  directed  to  one  point  of  an  object,  lies  in  the 
field  of  vision.  Having  determined  V,  or  the 
acuteness  of  direct  vision,  we  proceed  to  ascer- 
tain F. 

The  limits  or  boundaries  of  the  field  of  vision 
(F)  are  given  by  the  most  excentrically  placed 
point  of  an  object  which  can  still  be  perceived 
while  one  or  both  visual  lines  are  directed  to  a 
point  of  an  object.  We  must  distinguish  between 
F,  or  field  of  vision,  and  field  of  fixation  ;  the 
latter  comprises  those  points  in  the  field  of  vision, 
which  without  altering  the  position  of  the  head  or 
body  can  still  be  seen  directly. 

The  field  of  vision  of  one  eye  and  that  of  both 
eyes  together  have  been  measured.  That  of  one 
eye  is  sharply  divided  into  lateral  halves,  a  tem- 
poral and  a  nasal  half.    (See  Hemiopia.) 

A  line  drawn  through  the  points  which  limit 
the  field  of  vision  forms  an  ellipse.  Vertically, 
the  field  measures  about  160°  ;  horizontally,  about 
170°.  Great  prominence  of  the  margin  of  the 
orbit  and  of  the  bridge  of  the  nose  limit  the  boun- 
daries of  the  field. 

The  percipient  elements  of  the  retina  decrease 
in  a  certain  proportion  from  the  centre,  or  yellow 
spot,  towards  the  periphery,  and  more  rapidly  in 
the  vertical  than  in  the  horizontal  direction. 
Having  ascertained  the  extent  or  boundaries  of 
the  field  of  vision,  we  may  wish  to  determine  the 
acuteness  of  the  retina  as  regards  the  perception  of 
objects  situated  in  different  parts  of  the  field. 

Modes  of  ascertaining  the  extent  of  the  sensi- 
tive part  of  the  retina,  or  the  field  of  vision  of  one 
eye. — A  record  of  the  extent  of  the  sensitive  por- 
tion of  the  retina,  to  enable  us  to  compare  the 
course  of  retinal  and  other  changes,  the  effect  of 
treatment,  &c.,  may  be  made  in  the  following 
manner : — A  sheet  of  dull  dark  blue  paper,  size 
two  feet  square,  with  a  small  white  cross  traced  in 
the  centre,  and  a  vertical  and  horizontal  line  inter- 
secting each  other  at  the  centre  of  the  cross  and 
dividing  the  paper  into  quarters,  is  fixed  upon  a 
wall.  The  patient  stands  at  the  distance  of  12 
inches  from  the  paper,  facing  the  white  cross,  which 
should  be  on  a  level  with  the  eye  under  examina- 
tion, while  the  other  eye  is  kept  closed. 

The  patient  is  directed  to  look  steadily  and  con- 
tinually at  the  cross  while  we  move  a  piece  of 
white  chalk  fixed  on  a  black  handle,  from  the 
margin  of  the  blue  paper  towards  the  cross,  A 
mark  is  made  at  the  spot  where  the  white  disc  of 
chalk  becomes  first  visible,  liepeating  this  move- 
ment from  different  parts  of  the  margin  of  the 
paper  towards  the  cross,  and  not  from  the  latter 
towards  the  margin,  we  obtain  a  series  of  points 
which  correspond  to  the  most  peripheral  sensitive 
portions  of  retina.  Through  those  we  draw  a  line 
and  the  figure  thus  obtained  represents  the  extent 
of  the  sensitive  portion  of  retina,  or  in  other  words 
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the  liinita  of  the  field  of  vision  of  the  eye  under 
examination.  This  record,  if  taken  from  an  im- 
piiired  retina,  should  Ix^  compared  with  tracings  of 
the  limits  of  the  field  of  vision  of  the  retina  of  a 
corresponding  he;ilthy  eye. 

Tlie  field  of  vision  thus  obtained  is  tenned  the 
quantitative  F,  while  the  so-called  qualitative  F, 
refers  to  the  perception  of  letters  at  varying  dis- 
tances from  the  white  cross.  The  limits  of  both 
kinds  cnn  be  marked  on  the  same  sheet  of  paper, 
and  measuring  horizontally  and  vertically  from  the 
cross,  we  state  that  the  quantitative  and  qualita- 
tive perception  horizontally  outwards  and  inwards, 
and  vertically  upwards  and  downwards,  fimounts  to 
so  many  inches,  &c. 

A  useful  and  quicker  mode  of  ascertaining  the 
sensibility  of  the  more  excentric  parts  of  the 
retina  and  with  it  the  limits  of  F,  is  the  follow- 
ing : — Suppose  we  wish  to  examine  the  retina  of  a 
patient's  right  eye  ;  we  place  ourselves  at  a  dis- 
tance of  two  feet  from  and  facing  the  patient,  and 
then  direct  him  to  li)ok  steadily  at  our  left  eye, 
which  during  the  examination  is  continually 
directed  to  his  right  eye.  If,  by  moving  our 
hand  at  equal  distances  from  our  own  and  the 
patient's  eye  and  opposite  the  excentric  parts  of 
the  retina,  we  find  tliat  the  patient  perceives  these 
movements  at  the  same  distances  as  we  do  with 
our  healthy  retina,  we  suppose  the  peripheral  por- 
tions of  his  retina  sensitive.  The  patient  has  to 
look  at  our  right  eye,  while  his  left  eye  is  under 
examination.  Each  part  of  F  refers  to  the  retina 
opposite  that  part  ;  suppose  e.g.  that,  moving  the 
hand  in  the  outer  and  upper  quarter  of  the  field, 
its  movements  are  not  perceived  by  the  patient,  we 
infer  that  an  alteration  of  sensibility  of  the  inner 
and  lower  quadrant  of  the  retina  exists. 

Whatever  modes  of  ascertaining  the  sensibility 
of  the  excentric  parts  of  the  retina  be  adopted, 
care  should  be  taken  that  the  position  of  the  pa- 
tient's eye  and  its  distance  from  our  own  eye 
remain  luialtered  during  the  examination,  and  that 
they  are  the  same  whenever  the  examuiation  is 
repeated. 

The  size,  form,  and  distance  of  objects. — In  the 
formation  of  ideas  of  the  sizes,  forms,  and  distances 
of  objects,  we  are  guided  by  the  sizes,  &c.,  of  the 
images  of  these  objects  in  the  retina,  and  by  the 
degree  of  effort  of  the  power  of  accommodation 
required  to  produce  distinct  images.  For  the 
same  purpose  we  make  use  of  certain  movements 
of  the  eyes,  of  the  head,  and  of  the  body. 

If  we  have  a  knowledge  of  the  exact  sizes, 
forms,  and  distances  of  a  few  objects,  we  possess  a 
guide  in  firming  our  judgment  of  the  sizes,  &c.,  of 
others.  Thus,  by  a  continuous  repetition  or  modi- 
fication of  the  muscular  effjrts  which  are  necessar}- 
to  see  ill  succession  different  objects  and  their 
details,  we  acquire  experience  as  regards  the 
muscular  power  which  each  time  is  required  to 
recognise  the  size,  &c.,  of  any  particular  object,  and 
to  this  erperience  we  appeal  when  examining  new 
objects. 

The  size  of  the  image  of  an}'  object  on  the 
retina  varies  with  the  distance  of  the  object  ;  and 
knowing  the  sizes  of  some  objects  and  those  of 
their  retinal  images,  we  possess  a  second  means  by 
which  we  improve  our  ideas  as  to  the  sizes,  dis- 
tances, &c,,  of  other  objects.  If  the  lengtli  or 
size  of  an  image  formed  on  the  retina  by  an 
object  be  required  :  then  having  given  the  length 


of  the  object,  equal  to  any  assumed  length  (e.g.  3 
f.iet)  and  the  distance  of  its  middle  point,  measured 
along  a  line,  whicii  we  assume  a  continuation  of 
tlie  optic  axis,  from  tiie  nodal  point  equal  to  7  feet 
we  have  AB  (the  length  of  the  object)  :  ab  (the 
length  of  its  image  in  the  retina)  :  :  NE  (the 
distance  of  the  middle  point  of  the  object  from  the 
nodal  point)  :  Ne  (the  distance  of  the  middle 
point  of  the  image  in  the  retina  from  the  nodal 

Ne,  hence  ab  = 

NE 


point)  AB  :  ab  :  :  NE 


+  Ne. 

Now,  we  express  the  distance  of  the  imige 
on  the  retina  from  the  nodal  point  ;  and  this  dis- 
tance is  constant.  The  distance  NE  varies,  but 
the  distance  Ne  remains  invariable  and  is  equal  to 
I  of  an  inch.  The  length  of  the  image,  expressed 
in  fractional  or  decimal  parts  of  an  inch,  is  fuuud 

A  R 

by  multiplying  |  by  the  fraction  _. 

NE 

In  tlie  case  assumed,  AB  =  3 
NE  =  7    feet.     Hence    the  length 


I  inch  =  AA,  or  -26785  inch. 


feet,  and 
of  image. 
It  is  neces- 
sary that  A  B  and  N  E  be  expressed  in,  or  be  re- 
duced, to  the  same  denomination.  Thus,  if  it  be 
required  to  find  the  size  or  length  of  an  image 
formed  by  an  object  10  inches  in  length,  and 
placed  at  the  distance  of  eight  feet  from  the  nodal 
point,  then  length  or  size  of  image 

—  X  -  inch  =         or  0651  inch. 

o  X  i        8  Hai  ' 

The  idea  of  bodily  form  of  any  object  is  chiefly 
developed  through  the  dissimilarity  of  the  retinal 
images  of  the  two  eyes.  While  looking  at  one 
point  of  an  object  this  point  appears  single,  and  all 
others  appear  double.  By  then  viewing  in  succes- 
sion other  points  of  the  same  object,  we  each  time 
alter  the  convergence  of  the  eyes  as  well  as  the 
sizes  of  the  two  retinal  images,  and  with  these  the 
distances  of  those  points  of  an  object  which  are 
seen  double.  We  thus  gradually  acquire  an  idea 
of  what  is  termed  the  form  or  solidity  of  an  ob- 
ject. 

We  must  more  particularly  allude  to  the  mode 
in  which  an  idea  of  the  size  of  an  object  is  de- 
veloped. Suppose  we  distinctly  see  a  line  of  un- 
known length  at  a  known  disfcince,  and  are 
required  to  st.ate  what  the  length  of  the  line 
amounts  to.  To  do  this  we  direct  the  visual  line 
first  to  one  end  of  the  line,  then  along  the  line  to 
the  other  end.  The  vi.ual  line  has  thus  to  describe 
a  certain  angle,  or  to  travel  over  a  certain  distance, 
and  upon  the  estimation  of  this  angle,  or  this  dis- 
tance (that  is,  upon  the  amount  of  muscular  power 
required  to  describe  the  angle),  depends  our  state- 
mL'nt  as  regards  the  length  of  the  line  ;  e.g..  u  we 
look  from  one  end  of  a  line,  which  is  one  foot  long, 
to  the  other  end,  our  visual  lines  have  to  travel  a 
shorter  distance  than  when  looking  in  the  same  way 
at  a  line  which  is  five  or  ten  feet  long,  or  more.  Less 
muscular  power  is  required  to  look  over  the  hrst 
than  over  the  other  lines,  and  it  is  from  the  expe- 
rience acquired  by  repealing  the  experiment  uncon- 
sciously upon  objects  wiiich  surround  us  that 
finally  possess  the  power  of  rapidly  stating  the  size 
of  any  object— its  height  by  estimating  the  distance 
of  its  two  extreme  points  from  each  other  m  a  ver- 
tical direction  ;  its  width  by  estimating  the  two 
extreme  points  in  a  liorizontal  direction. 

Our  estimation  of  the  rate  of  motion  of  an  oU- 
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ject  depends  upon  the  muscuLir  power  which  is 
required  to  niiiiiitain  a  distinct  view  of  the  object 
in  motion.  The  sensation  of  the  movement  of 
our  muscles  gives  rise  to  the  idea  of  motion.  To 
form  an  idea  of  the  r;»te  at  which  other  objects 
move,  we  must  either  be  at  rest,  or  we  must  know 
our  own  rate  of  motion. 

Perception  of  Colours,  and  its  Atiomalies. — 
Colours,  to  be  recognised  as  sucli,  must  occupy  a 
certain  amount  of  surface,  and  be  illuminated  by  a 
certain  quantity  of  liyht.  These  conditions  vary 
with  different  colours  ;  e.g.,  a  red  square  figure  of 
a  certain  size,  and  on  a  white  greund,  if  badly 
illuminated,  or  verj-  small,  may  still  be  recognised 
as  regards  its  square  shape,  but  no  longer  as  regards 
its  colour,  which  appears  black.  A  blue  square 
figure  appears  black  at  a  shorter  distance  from  the' 
eyes  than  a  red  one. 

The  power  of  distinguishing  colours  is  greatest 
in  the  region  of  the  yellow  spot,  and  decreases  to- 
wards the  periphery  of  the  retina,  though  not  with 
equal  rapidity  in  all  directions.  A  square  figure  of 
any  colour  painted  on  a  white  background,  when 
carried  slowly  from  opposite  the  yellow  spot  to  op- 
posite the  more  peripheral  parts  of  the  retina, 
gradually  becomes  indistinct,  and  finally  black.  It 
at  first  appears  smaller,  and  becomes  at  last  ill- 
defined.  The  colour  of  the  figure  becomes  indis- 
tinct sooner  than  its  shape.  A  yellow,  green, 
blue,  or  red  square  on  a  black  background 
gradually  becomes  white. 

The  larger  the  coloured  surface,  the  further  from 
the  yellow  spot  can  its  colour  be  recognised.  No 
exact  relation  exists,  however,  betwem  the  rapidity 
with  which  the  power  of  recognising  a  colour  de- 
creases, and  the  size  of  the  coloured  surface.  The 
power  of  recognising  colour  is  limited  by  the  time 
during  which  it  is  exposed  to  view,  and  this  varies 
for  different  colours.  Any  colour  when  looked  at 
for  a  certain  time,  gradually  fades. 

We  distinguish,  as  regards  an'imalies  in  the  per- 
ception of  colours,  between  those  cases  in  which,  in 
the  course  of  a  gradually  increasing  amblyopia,  the 
perception  of  tints,  and  finally  that  of  pure  colours, 
is  lost ;  and  those  in  which  vision,  as  regards  acute- 
ness,  is  not  at  all,  or  but  slightly  impaired.  To  the 
latter  group  the  term  Daltonism,  or  colour  blindness, 
is  applied.  There  may  be  complete  loss  of  percep- 
tion of  colours,  or  only  loss  of  perception  of  some 
colours.  Complete  colour  blindness — achroma- 
topsia—in which  condition  only  black  and  white 
can  be  recognised,  is  rare.  Generally  the  defect  is 
confined  to  a  few  colours,  while  varieties  in  the 
intensity  of  those  colours  which  can  be  recognised 
are  often  more  rapidly  perceived  than  by  a  healthy 
eye.  Red  or  yellow  are  distinguished  with  diffi- 
culty, or  not  at  all,  from  grey,  blue,  and  other 
colours.  Frequently  red  and  orange  cannot  be  re- 
cognised, rarely  green.  Some  eyes  can  only  dis- 
tinguish tints  of  yellow  or  blue  j  few  can  distin- 
guish yellow. 

In  tlie  slight  degrees  much  light  is  required  to 
recognise  the  colour  for  which  the  sensibility  is 
diminished.  Daltonism  is  congenital,  and  is  ob- 
served in  children  from  parents  of  blood  relation- 
ship ;  it  is  frequently  hereditary  ;  it  is  incurable, 
and  continues  for  life. 

Chromato-dysopia  means  the  mistaking  of 
colours  which  in  the  solar  spectrum  are  very  dis- 
tant from  each  other.  More  frequently  colours 
■which  are  related  to  each  other,  or  shades  of  the 


same  colour,  pnrticularly  violet  and  lilac,  are  mis- 
taken. 

Coloured  vision  (Chromopsia,  or  Clirupsia). — • 
Persons  suffering  from  this  affection  complain  that 
all  objects  appear  of  one  colour — yellow,  green,  or 
red.  Coloured  vision  may  be  intermittent,  or 
•hange  from  one  colour  to  another.  It  occurs  in 
the  course  of  cerebral  diseases,  after  undue  exer- 
tion of  the  e3'e8,  and  after  operations  for  cataract. 
To  persons  who  have  taken  a  large  dose  of  san- 
tonin, grey  objects  appear  greenish-yellow.  Pure 
white  santonin,  if  exposed  to  light  as  in  the  media 
of  the  eye,  turns  yellow. 

In  some  cases  benefit  has  been  derived  from  pre- 
scribing spectacles  with  tinted  glasses  of  the  colour 
complementarj'  to  the  one  under  which  objects  ap- 
pear to  the  patient.  Cases  of  coloured  vision  have 
occurred  in  which,  in  a  word,  or  in  a  series  of 
fiiiures,  different  letters  or  figures  appeared  of 
different  colours, 

Fkoiopsia  (Spintkerismiis,  Phosplienes^flanhes  of 
light). — Fhotopsia  is  observed  in  blind  as  well  as 
in  seeing  persons.  "  Fiery  wheels,"  "  halls,"  "  stars 
of  yellow,  green,  and  red  colours,"  "  flashes  of 
lightning,"  "  rain  of  fiery  sparks,"  "  a  mass  of  fire 
floating  in  the  eye,"  "  an  appearance  as  if  the  eye 
were  lighted  up  by  moonlight,"  and  similar  pho- 
topsiae  are  observed  during  sudden  movements  of 
the  eyes,  after  blows  on  the  eyes,  after  undue  exer- 
tion, especially  in  bright  light;  during  inflamma- 
tory changes,  affecting  the  relations  of  the  rods  and 
bulbs  to  the  adjoining  parts,  during  extra-ocular 
changes  causing  hyperasmia  of  the  optic  nerve- 
fibres,  after  poisoning  by  various  gases,  by 
alcohol,  &c. 

To  test  the  power  of  the  retina  for  perception  of 
light,  we  use  artificial  light.  A  record  of  the  de- 
gree of  this  power  becomes  necessary  if  the  patient 
has  onlj'  perception  of  shadows,  or  can  merely  dis- 
tinguish light  from  dark,  as  in  advanced  cataract, 
or  in  amblyopia. 

The  patient  being  placed  as  for  ophthalmoscopic 
examination,  we  throw  the  light  of  the  ophthal- 
moscope upon  the  different  parts  of  the  sclerotic, 
iris,  and  pupil,  and  var}'  the  quantity  of  reflected 
light  by  decreasing  the  intensity  of  the  flame,  or 
by  holding  the  instrument  further  from  the  eye. 

The  experience  obtained  from  the  comparison  of 
different  eyes,  with  or  without  cataract,  but  having 
healthy  retinae,  examined  in  this  way  teaches  us 
the  quantity  of  light  which  should  be  perceived  bv 
a  healthy  retina.  If  no  light  at  all  can  be  per- 
ceived, e.g.,  when  thrown  from  above  upon  the 
upper  half  of  the  sclerotic,  se  that  it  should  reach 
the  lower  half  of  the  retina,  while  the  direction 
from  whence  it  comes  is  readily  recognised  when 
it  is  thrown  on  other  parts  of  the  sclerotic,  we  may 
rest  satisfied  that  the  lower  half  of  the  retina  does 
not  perceive  light. 

Duration  (persistence)  of  retinal  impressions. — 
Many  of  us  nmst  have  observed  that  after  looking 
for  a  short  time  at  the  red  disc  of  the  setting  sun, 
the  disc  often  remains  visible  for  a  few  minutes, 
though  the  eyelids  be  closed;  the  retinal  impression 
having  remained  persistent  l)eyond  the  usual 
time.  One-eighth  of  a  second  is  the  average  time 
during  which  a  retinal  impression  at  the  yellow 
spot  persists  before  another  one  can  take  its  place. 
The  time  of  persistence  can  by  practice  (by  looking 
at  a  clear  line  on  a  dark  back-ground  for  a  certain 
time),  be  increased  to  half  n  minute. 
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At  the  yellow  spot,  <a  more  persistent  retinal  im- 
pression fades  away  gradually  in  some,  witli  inter- 
mission in  ^  otliera,  while  in  the  more  peripheral 
parts  of  the  retina  it  always  disappears  by  inter- 
luissions,  i.e.,  it  disappears,  tlien  suddenly  re-ap- 
pears somewhat  fainter,  and  so  on. 

In  some  morbid  changes  of  the  visual  apparatus, 
the  persistence  of  retinal  impressions  has  been 
known  to  continue  for  days  and  weeks,  and  to 
return  whenever  the  patient's  thoughts  have  re- 
verted to  the  objects  of  the  impressions. 

Binoc^dar  vision. — By  binocular  vision,  i.e.,  by 
vision  with  both  eyes  at  the  same  time,  we  ob- 
tain : — ■ 

1.  A  larger  field  of  vision.  The  inner  (nasal) 
half  of  one  retina  perceives  objects  which  are  not 
seen  simultaneously  by  the  inner  half  of  the  fellow 
retina.  2.  A  better  idea  of  the  bodilj'  forms 
of  objects  (each  eye  viewing  the  same  object 
from  different  sides)  and  of  the  rate  of  motion, 
especially  of  those  objects  which  recede  from  or 
approach  the  eyes. 

A  difference  in  the  shape  and  with  it  a  differ- 
ence in  the  refraction  of  the  two  eyes,  if  exceeding 
certain  limits,  disturbs  binocular  vision,  and  that 
eye  is  used  with  which  at  the  required  distance 
vision  is  most  acute.  For  superficial  observation 
of  objects,  especially  if  the  power  of  converging 
the  eyes  is  well  developed,  binocular  vision  may 
exist  even  with  great  differences  of  refraction. 
Protrusion  of  one  eye,  or  differences  of  size  be- 
tween the  two  eyes,  within  certain  limits,  cause  an 
object  placed  at  tha  same  distance  from  both  eyes, 
to  appear  smaller  to  one,  i.e.  to  the  less  prominent 
eye,  because  the  crossing  point  of  the  rays  in  the 
eye  lies  nearer  the  retina  ;  and  larger  to  the  other, 
i.e.  to  the  more  prominent  eye,  through  the  cross- 
ing point  being  situated  further  from  the  retina. 
With  both  eyes  open,  the  object  appears  of  a 
size  which  is  the  medium  between  that  which 
it  would  appear  to  one  eye  and  that  it  would 
appear  to  the  other.  Binocular  vision  is  lost,  in 
•onsequence  of  changes  which  impair  vision  of  one 
ej^e  only,  and  also  through  strabismus.  The  ex- 
istence of  binocular  vision  is  established  by  alter- 
nately covering  each  eye  during  reading,  when  the 
uncovered  eye  should  continue  to  read  ;  or  hy 
placing  a  prism  before  one  eye,  with  the  refracting 
angle  upwards,  when  diplopia  should  appear  with 
the  double  image,  possessing  the  same  distinctness 
as  the  true  one.  If  binocular  vision  is  absent  we 
should  never  neglect  examining  the  defective  eye, 
and  by  practice  we  should  increase  its  acuteness 
of  vision. 

Combined  vision,  though  it  be  no  more  binocular, 
exists  if  the  two  eyes  assist  each  other,  e.g.  in 
judging  of  the  shape,  distance,  &c.  of  an  object, 
as  is  the  case  if  a  cataract  has  been  removed  from 
one  eye  ;  though  there  be  differences  in  the  dis- 
tinctness and  sizes  of  the  images  formed  in  each 
retina,  yet  the  field  of  vision  remains  undisturbed 
and  the  Ivnictions  of  both  retinas  are  maintained 
in  greater  perfection.  In  niyops  operated  upon 
for  cataract  in  one  eye,  it  occasionally  happens  that 
the  eye  operated  upon  is  used  for  viewing  distant 
objects  and  the  other  for  reading. 

Vision  with  one  eye. — The  sensation  of  muscu- 
lar action  experienced  during  accommodation,  and' 
during  convergence  (especially  if  the  other  eye  is 
iiot  destroyed),  is  the  only  means  by  which  one 
eye  can  judge  of  the  sizes,  distances,  and  shape  of 


objects.  Assistance  is  affjrded  in  this,  by  the 
nitvements  of  the  head  and  body. 

Anow.\lie8  op  Vision. 

The  anomalies  of  vision,  independent  of  those 
arising  from  disturbances  caused  by  the  "  appen- 
dages of  the  eyeball,"  the  eyelids,  lacrymal  appa- 
ratus,  and  conjunctiva,  are  at  present  subdivided 
into  those  which  are  the  result  of  anomalies  ( 1 )  of 
the  refracting  surfaces  ;  (2)  of  the  transparent 
media  ;  (3)  of  the  parts  concerned  in  accommoda- 
tion ;  (4)  of  the  retina  ;  (6)  of  the  optic  nerve  or 
brain. 

A  short  recapitulation  of  the  numerous  terms 
which  were  in  use  to  designate  the  different  kinds 
of  impaired  vision,  previously  to  enlarging  upon 
this  classification,  is  necessary,  together  with  aa 
indication  as  to  where  the  explanation  of  such 
terms  may  be  found.  Many  of  these  terms  are 
still  employed,  others  are  used  in  different  or  less 
restricted  senses. 

(A)  Lesions  of  the  power  of  recognising  the 
positions,  distances,  forms,  and  rates  of  motion  of 
objects.    The  patient  states  : — 

1.  ''That  he  cannot  recognise  objects,  situated 
at  some  distance,  and  that  to  read  &c.  he  has  to 
hold  the  type  close."  (See  Myopia  at  the  end  of 
this  article.  See  also  Presbyopia.) 

2.  "  That  he  can  see  well  at  a  distance  but  has 
difficulty  in  recognising  objects  when  held  near." 
(See  Hypennatroina.) 

3.  '■  That  with  both  eyes  open  he  sees  double  " 
(this  is  diplopia). 

4.  "  That  with,  one  eye  alone  he  sees  double, 
treble,  &c."  (this  is  pol3'opia  monscularis). 

5.  "  That  objects  seen  with  one  or  with  both 
eyes  appear  too  small  "  (this  is  termed  mikropia, 
and  is  frequently  observed  during  anomalies  of 
accommodation  or  sudden  changes  in  the  position 
of  the  crystalline  lens). 

6.  "  That  objects  seen  with  one  or  both  eyes 
appear  too  large  "  (this  condition  is  termed  mega- 
lopia).  The  causes  are  similar  to  those  just 
stated,  but  act  in  an  opposite  direction. 

7.  "That  an  object  can  only  be  recognieed  by 
rolling  the  eye  about  or  holding  the  object  side- 
ways." Corneal  opacities  and  lesions  of  the  yellow 
spot  have  been  observed  among  other  causes. 

8.  "  That  objects  appear  distorted,  bent,  &c." 
(metamorphopsia).  Anomalies  of  the  light-refract- 
ing parts,  and  lesions  of  the  retina  or  brain  may 
be  the  causes. 

9  "  That  only  half  or  part  of  an  object  can  be 
seen."    (See  Heniiopia  and  Scotoma.) 

10.  "  That  objects  which  are  at  rest  appear  in 
motion."    (See  Paralysis  and  Pai-esis.) 

11.  "That  the  distance  of  an  object  is  judged 
wrongly,  or  cannot  be  determined  at  all."  The 
usual  causes  are  : — sudden  loss  of  one  eye  ;  the  use 
of  spectacles  for  going  about,  bj'  persons  advanced 
in  age  who  have  not  worn  any  before  ;  the  use  of 
spectacles  by  those  who  have  been  operated  upon 
fur  cataract  ;  paresis  and  paralysis  of  the  muscles 
which  come  into  play  during  accommodation. 

12.  "That  he  is  obliged  to  look  for  some  time 
before  he  can  recognise  an  object "  (=  slow 
vision).  This  symptom  is  connected  with  lesions 
of  the  retina,  optic  nerve,  or  brain. 

13.  "That  objects  can  be  seen  standing  be- 
fore the  eyes  for  some  time  after  they  are  closed 
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(=  persistent  vision).  See  Duration  of  Relinal 
Impressions. 

14.  "That  the  images  of  objects  just  per- 
ceived, vanish  and  return,  the  eyes  being  Icepl 
closed  "  (=  intermittent  vision).  See  Duration  of 
Retinal  Impressions. 

15.  "  That  after  looking,  especially  at  small 
objects  for  some  time,  they  become  misty,  but 
that  01)  closing  the  eyes  for  a  moment,  or  rubbing 
them,  the  object  can  again  be  seen  distinctly  for  a 
short  time  (=  weak  sigiit,  impaired  vision,  &c.) 
See  Asl/ienopia  and  Circles  of  Diffusion. 

(B)  Lesions  of  the  power  of  recognising  colour. 
The  patient  states  : — 

1.  "  That  all  objects  appear  of  the  same  colour 
(  =  coloured  vision — chromopsia).  This  symp- 
tom is  observed  occasionally  in  persons  who  have 
been  operated  upon  for  cataract,  and  in  those ' 
suffering  from  changes  of  colour  of  the  transparent 
media,  as  may  occur,  e.g.,  during  jaundice. 

2.  "  That  objects — the  flame  of  a  candle,  &c. 
— seem  surrounded  by  rainbow  colours."  (See 
Glaucoma,  Conjunctiva,  and  Cornea.) 

3.  "  That  colours  cannot  be  perceived  at  all,  or 
that  only  some  can  be  recognised,  or  that  colours 
are  mistaken  "  (  =  colour-blindness).  See  Per- 
ception of  Colours. 

(C)  Lesions  as  regards  iJie  sensibility  to  light. 
The  patient  states  : — 

1.  "  That  the  light  dazzles  the  eyes."  (See 
Photophobia,  or  intolerance  of  light,  which  is 
observed  congenitally  in  albinos  and  in  persons 
without  irides.)  The  usual  causes  of  this  condi- 
tion are  corneal  opacities  and  other  superficial 
changes  of  the  cornea.  It  is  also  observed  during 
hj'perasmia  of  the  optic  nerve,  and  in  many  cases 
of  myopia  and  in  commencing  glaucoma. 

2.  "  That  much  time  is  required  before  he  can 
see  when  coming  from  a  light  into  a  dark  room." 
(See  Nyctalopia.) 

3.  "  That  the  ordinary  amount  of  light  is  no 
more  sufficient  to  see  small  objects."    (See  Pres- 
BvopiA.)    The  functions  of  the  retina  and  brain ' 
should  be  examined. 

4.  "  That  on  closing  the  eyes,  or  in  the  dark, 
he  sees  flashes  of  light,  fiery  circles,  falling  stars, 
&c.''  (  =  photopsia  phosphenes).  See  Myopia  and 
Morlrid  Changes  of  the  Optic  Nerve  and  Relina. 

The  diagnosis  and  treatment  of  the  anomalies 
of  vision  are  most  facilitated  by  ascertaining  in 
succession  the  functions  of  the  parts  necessary  for 
vision.    These  are:  — 

1.  The  light-refracting  portions  of  the  eye  (com- 
prising the  cornea,  the  aqueous  humour,  the  crys- 
talline lens,  the  vitreous  substance),  together  with 
the  relina  (the  screen  upon  which  an  inverted 
image  of  an  object  is  to  be  formed),  as  far  as 
regards  its  distance  from  the  nodal  point,  and  with 
it  the  shape  of  the  eyeball.  Anomalies  of  the 
curvature  of  one  or  several  of  these  structures 
give  rise  to  impairment  of  vision  through  dis- 
turbing the  refraction.  To  this  group  belong 
myopia,  hypermetropia,  and  astigmatism,  &c. 

2.  The  media  of  the  eye,  i.e.  the  parts  which  in 
health  are  transparent  wlien  viewed  with  the  un- 
aided eye,  excepting  the  retina  and  the  optic  disc. 
The  kind  of  disturbance  of  vision  caused  through 
impaired  transparency  of  the  media  is  described 
under  Cornea,  Oi-acitie.s  op.  Pupil,  Closure 
OK,  Cataract,  &c.  Tiie  light,  instead  of  reaching 
the  retina  iu  the  usual  way,  is  dilluscd  over  it,  and 


objects  rfppear  mist)',  and  the  contrast  between 

light  and  shade  is  diminished. 

3.  The  parts  concerned  directly  or  indirectly  in 
the  accommodation  of  the  eye.  These  are  the 
crystalline  lens,  the  ciliary  muscle,  the  parts 
immediately  adjoining  these,  and  tlie  external 
muscles  of  the  eye.  The  number  of  persons 
whose  vision  is  disturbed  through  anomalies  in 
these  parts  is  very  great.  The  anomalies  of 
refraction  often  make  themselves  felt  by  dis- 
turbances of  the  accommodation.  Most  cases  of 
what  by  some  is  termed  painful  vision  belong  to 
this  group.  Senile  changes  affecting  the  contrac- 
tility of  the  iris  and  ciliary  muscle,  and  the  elas- 
ticity and  consistence  of  the  crystalline  lens,  are  a 
fertile  source  of  derangements  of  vision.  . 

4.  The  retina,  optic  disc,  and  the  tunics  adjoin- 
ing them. 

6.  The  brain  and  those  other  parts  of  the 
nervous  system  which  are  essential  to  vision. 

The  impairment  of  vision  through  lesions  of  the 
parts  mentioned  under  4  and  S,  vvhether  the  lesion 
has  originated  in  the  part,  or  the  latter  has  become 
impaired  secondarilj',  is  termed  amblyopia  (a.p.0\vs 
=  obtuse,  and  io^  =  eye),  as  long  as  there  is 
perception  of  light  ;  amaurosis  {a/xaupds  =  blind), 
if  the  vision  is  entirely  destroyed. 

Previously  to  ascertaining  the  state  of  the  parts 
just  mentioned,  we  must  not  neglect  examining 
the  appendages  of  the  eyeball,  the  eyelids,  the 
conjunctiva,  the  lacrymal  apparatus,  since  but 
slightly  perceptible  changes  of  these  parts  may 
give  rise  to  changes  of  vision  which  much  distress 
the  patient — e.g.  the  mucus  of  slight  catarrhal 
ophthalmia  may  give  rise  to  muscse  or  to  chromopsia. 

Impairment  or  destruction  of  the  functions  of 
certain  portions  of  the  retina  or  of  the  optic  nerve- 
fibres  often  give  rise  to  anomalies  of  vision,  which 
in  themselves  are  characteristic  of  the  morbid 
changes  of  which  they  are  symptoms. 

The  following  are  some  of  the  forms  of  amau- 
rosis and  amblyopia  frequently  observed : — 

Amblyopia,  or  amaurosis  of  circumscribed  por- 
tions of  the  retina. 

A  circumscribed  amblyopic  or  amaurotic  portion 
of  the  retina  is  termed  a  '  scotoma.'  It  gives  rise 
to  interruption  of  the  field  of  vision. 

1.  Scotoma  in  the  region  of  the  yellow  spot — 
central  scotoma,  central  interruption  of  the  field  of 
vision,  impairment  of  direct  vision. 

A  scotoma  in  this  region  has  been  observed 
after  looking  into  strong  light  or  after  working  too 
much  at  the  microscope.  It  may  appear  in  both 
eyes  if  both  are  used  in  succession.  In  the  eye 
thus  used  a  yellowish  mist,  whose  place,  if  the 
work  be  continued,  becomes  occupied  by  a  deep 
brown  one,  is  noticed.  Objects  placed  opposite 
this  region  can  no  more  be  perceived.  Hours 
may  elapse  before  the  mist  has  cleared  away  and 
vision  has  become  normal  again. 

The  boundary  of  the  impaired  portion  of  retina 
is  ill-defined,  while  the  function  of  the  more  peri- 
pheral parts  may  continue  undisturbed.  With 
the  ophthalmoscope  an  increased  greyish  haze  sur- 
nmnding  the  reddish  centre  of  the  yellow  spot  is 
observed.  From  this  kind  of  scotomii,  whicii  nuiy 
recur  whenever  cause  is  given,  wo  distinguish  tho 
one  which  appears  more  gradually,  without  any 
apparent  cause,  often  in  both  eyes,  and  remains 
permanently. 

On  ophthalmoscopic  examination  we  may  find 
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choroidoretinitis,  loss  of  transparency,  followed  by 
local  pigmentation  and  atrophy. 

Ill  those  cases  more  peripheral  parts  of  the  retina 
sometimes  arrive  at  a  degree  of  acuteness  wliich  is 
not  possessed  by  equally  exceutric  parts  of  the 
healthy  retina. 

Another  form  of  central  scotoma  is  the  one 
caused  by  cerebral  or  extra-ocular  changes  in 
which  the  ophthalmoscopic  examination  is  often 
negative,  and  the  boundary  of  the  impaired  portions 
of  retina  very  irregular.  The  arrest  of  the  func- 
tion of  a  certain  number  of  optic  nerve-fibres,  e.g., 
from  cerebral  changes,  give  rise  to  impairment  of 
the  function  of  the  retina,  to  which  those  fibres 
belong,  and  to  a  scotoma  which  lies  opposite  the 
impaired  part  of  the  retina,  while  the  rest  of  the 
retina  remains  normal.  But  if  a  portion  of  the 
retina  and  of  the  entire  adjoining  layer  of  optic 
nerve-fibres  is  destroyed  through  intra-ocvdar 
changes,  then  the  function  of  the  more  excentric 
part  of  the  retina  is  abolished,  as  far  as  the  nerve 
fibres  are  concerned,  which  have  to  pass  from  other 
parts  through  the  destroj'ed  portion. 

The  following  mode  of  ascertaining  the  extent 
of  small  central  scotomata,  the  fellow  eye  being 
health}-,  has  been  proposed  : — The  patient  is 
directed  to  look  with  both  eyes  at  a  white  spot  on 
black  dull  paper.  To  healthy  eyes  the  white  spot, 
viewed  through  a  blue-tinted  glass,  held  before 
one,  and  through  a  yellow-tinted  glass  held  before 
the  fellow  ej'e,  appears  of  a  dirty  green  colour  ; 
while  if  the  region  of  the  yellow  spot  of  e.g.  the 
left  eye  is  impaired,  the  healthy  right  eye  looking 
through  the  yellow,  and  the  left  through  the  blue- 
tinted  glass,  at  a  piece  of  white  chalk  held  at  the 
side  of  the  white  spot,  the  spot  and  piece  of  chalk 
appear  yellow.  Now,  on  moving  the  piece  of  chalk 
along  the  black  paper  away  from  the  white  spot 
(both  eyes  fixed  on  the  latter),  the  chalk  appears 
of  a  dirty  green  colour  the  moment  a  point  is 
reached  where  both  retinaj  participate  in  the  act  of 
vision.  The  shape  of  the  impaired  portion  of 
retina  can  be  found  by  ascertaining  a  certain  num- 
ber of  these  points. 

2.  An  amblyopic  or  amaurotic  portion,  i.e.  a 
scotoma,  adjoining  the  optic  disc,  and  most  fre- 
quently the  portion  next  the  yellow  spot.  En- 
largement of  the  blind  spot." 

Small  blind  or  impaired  portions  of  the  retina 
adjoining  the  optic  disc  are  generally  not  noticed 
by  the  patient.  Large  ones,  if  encroaching  upon 
the  region  of  the  yellow  spot,  betray  themselves  in 
consequence  of  portions  of  an  object  situatrtd  out- 
wards from  the  paint  of  the  object  directly  looked 
at  appearing  indistinct  or  missing.  The  impaired 
portion  is  rarely  irregular,  generally  transversely' 
oval.  Atrophic  changes  commencing  at  the  cho- 
roido-retinal  aperture,  and  following  inflammation 
or  simple  distension,  as  in  extreme  myopia,  are  the 
usual  cause. 

If  recent  and  appearing  rapidly,  they  for  a 
time  impair  ("'dazzle")  vision  of  the  fellow  eye. 

3.  Amblyopia  or  amaurosis  of  other  parts  of 
the  retina;  excentric  scotomata;  excentric  inter- 
ruptions of  the  Held  of  vision. 

It'  excentric  portions  are  not  destroyed,  but  only 
rnore  or  loss  impaired,  they  appear  ns  difterently- 
shaped  grey,  black,  or  coloured  spots,  either  entirely 
obscuring  portions  of  an  object,  or  causing  them  to 
appear  indistinct,  mistj',  or  distorted,  or  smaller  or 
larger.  Small  impaired  spots  are  often  overlooked. 


especially  if  co;ifined  to  one  eye,  and  are  best  per- 
ceived if  the  other  eye  is  closed.  They  are  gene- 
rally the  result  of  choroido-retinitis. 

4.  Amblyopia  or  amaurosis  progressing  from 
the  periphery  (margin)  of  the  retina  towards  the 
yellow  spot;  contraction  or  limitation  of  the  field  of 
vision. 

The  impairment  of  vision — (1)  May  be  confined 
to  one  half  of  the  retina  ("  heraiopic  limitation"). 

(2)  It  maj-  advance  to  an  equal  extent  from  all 
points  of  the  periphery  of  the  retina  towards  the 
yellow  spot  ("  concentric  limitation "),  as  fre- 
quently occurs  in  both  eyes  of  the  same  patient, 
a  zone  of  amblyopic  retina  joining  the  amaurotic  one. 

(3)  It  may  advance  more  rapidly  from  one  side 
("irregular  limitation"). 

Of  this  latter,  difi^erent  varieties  occur,  e.g.,  it 
may  progress  more  rapidly  from  the  outer  margin 
of  the  retina,  as  in  cupping  of  the  optic  disc  ;  or 
more  rapidly  from  above  and  below,  as  in  ansemia 
and  atrophy  of  the  optic  disc;  or  irregularly  from 
all  sides,  as  in  the  different  forms  of  choroido- 
retinitis. 

The  "amaurotic"  portions  of  the  retina  may 
join  healthy  portions,  but  more  frequently'  they  are 
contiguous  with  "amblyopic"  ones. 

Cerebral  changes  affecting  vision  lead  simul- 
taneously to  eccentric  limitation  and  to  impairment 
of  direct  vision;  not  so  morbid  changes  in  the 
retina. 

The  prognosis  is  better  if,  from  impeded  inner- 
vation or  from  non-use,  direct  vision  is  much  im- 
paired while  the  excentric  parts  of  the  retina  re- 
main sensitive  throughout,  than  if  direct  vision  is 
good,  but  the  excentric  parts  are  much  or  irregu- 
larly impaired. 

5.  Hemiopia;  half  vision.  The  right  half  of 
the  retina  of  the  right  and  of  the  left  eye  (the 
outer  or  temporal  half  of  the  right  and  the  inner 
or  nasal  half  of  the  left  retina)  are  supplied  by  the 
right  optic  nerve  tract,  and  the  left  half  (the  outer 
half  of  the  left  and  the  inner  half  of  the  right  re- 
tina) by  the  left  optic  nerve  tract.  The  right 
and  left  optic  nerve  tracts  meet  at  the  chiasma. 
The  fibres  of  the  outer  half  of  each  tract  go,  those 
of  the  right  tract  to  the  optic  nerve  of  the  right 
eye,  and  thence  to  the  outer  half  of  the  retina  of 
the  right  eye,  those  of  the  left  tract  to  the  optic 
nerve  of  the  left  eye,  and  thence  to  the  outer  half 
of  the  retina  of  the  k'ft  eye  ;  while  the  fibres  of 
the  inner  half  of  each  tract  cross  each  other  at  the- 
chiasma,  those  of  the  right  tract  crossing  over  to 
liecoine  the  inner  half  of  the  left  optic  nerve,  and 
to  go  to  the  inner  h:df  of  the  left  retina,  those  of 
the  left  to  become  the  inner  half  of  the  right  optic 
nerve,  and  to  go  to  the  inner  half  of  the  right 
retina. 

Non-crossing  of  the  tracts  of  the  optic  nerves, 
or  absence  of  the  chiasma,  with  and  without  im- 
[)airment  of  vision,  have  been  observed  by  several 
anatomists.  There  occur  in  the  chiasma  also 
libres,  which  go  from  eye  to  eye,  and  others  which 
pass  from  one  side  of  the  bra  n  to  the  other. 

The  varieties  of  hemiopia  are  in  order  of  fre- 
quency— (1)  Loss  of  vision  of  the  outer  half  of 
the  right  and  of  the  inner  half  of  the  left  retinfW 
from  paralvsis  of  the  right  optic  nerve  tract,  and 
loss  of  vision  of  the  outer  half  of  the  left  and  ot 
the  inner  half  of  the  right  retina,  from  paralysis 
of  the  left  optic  nerve  tract.  The  line  of  demar- 
cation between  the  sensitive  and  blind  part  of  "'^ 
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retina  is  vertical  and  sharply  defined.  On  exami- 
nation with  tlio  ophthalmoscope,  we  may  find  both 
optic  discs  healthy  or  hyperaemic,  but  never  any 
morbid  change  confined  to  one  half  of  the  disc 
only.  These  two  forms  are  most  frequent,  and  arc 
observed  in  the  course  of  tumors,  of  apoplexv 
with  hemiopia,  of  diabetes,  &c.  The  morbid  changes 
whicli  cause  the  hemiopia  are  situated  on  one  side 
of  the  brain.  We  infer,  if  loss  of  vision  of  the  entire 
retina  follows,  that  these  changes  are  no  longer  coji- 
iined  to  one  side  of  the  brain.  Hemiopia  after 
apoplexy  remains  stationary  in  man}'  cases,  and 
blindness  need  not  necessarily  follow. 

Tumors  and  periost'tis,  at  or  near  the  chiasma, 
ma}'  give  rise  to  any  of  the  above  or  subsequently 
to  be  mentioned  forms  of  hemiopia.  The  hemiopia 
caused  by  changes  about  the  chiasma  is  often  fol 
lowed  by  loss  of  vision  and  not  unfrequently  by 
recovery  of  the  functions  of  one  optic  nerve,  the 
hemiopia  remaining  stationary  for  years. 

(2)  Loss  of  vision  of  the  outer  half  of  each  retina 
(of  the  right  half  of  the  right,  of  the  left  half  of  the 
left  eye).  This  form,  as  regards  vision,  is  the 
least  troublesome. 

(3)  A  very  rare  form  is  paralysis  of  the  inner 
half  of  each  retina.  It  has  been  observed  in 
the  course  of  intracranial  tumors. 

6.  Night  blindness  (hemeralopia)  is  an 
anomaly  characterised  by  a  sudden  impairment  of 
vision,  amounting  in  rare  cases  to  loss  of  vision,  as 
soon  as  the  quantity  of  light  decreases  beyond  a 
certain  point,  while  for  the  function  of  the  healthy 
eye  that  amount  of  light  is  still  sufficient.  Persons 
suffering  from  this  affection,  in  full  daylight  often 
enjoy  normal,  or  nearly  normal,  vision.  Night 
blindness  varies  in  degree,  and  frequently  in  the 
two  eyes  of  the  same  person. 

The  dilated  and  sluggish  pupil,  and  tbe  want  of 
contractility  of  the  ciliary  muscle,  with  insufficiency 
of  the  internal  recti  muscles,  observed  in  many 
cases,  seems  not  to  be  owing  to  paresis  of  the 
third  nerve,  since  the  application  of  tincture  of 
opium  to  the  conjunctiva  causes  active  contraction 
of  these  parts.  In  rare  instances  only  the  region  of 
the  yellow  spot  is  affected,  a  dark  brown  cloud 
obscuring  the  object,  which  when  held  opposite 
lateral  parts  of  the  retina,  is  distinctly  recognised. 
Red,  blue,  or  violet  light  is  not  perceived  so 
readily  as  green,  yellow,  or  white  light.  If  this 
affection  appears  suddenly  following  exposure  of 
the  retina  to  bright  light,  it  may  continue  for 
months,  e.  g.  until  winter,  and  return  again  in 
spring.  In  fresh  cases,  or  after  a  good  night's 
rest,  it  does  not  appear  in  the  forenoon,  though 
the  day  may  be  dull;  while  after  mid  day,  with 
the  same  degree  of  light,  it  becomes  felt.  The 
result  of  an  ophthalmoscopic  examination  is  negative 
ill  many  cases.  Choroido-retinitis  and  its  effects, 
or  hypersemia  of  the  optic  disc  and  retina,  may  be 
found. 

As  causes  are  mentioned — (1)  Various  form.s  of 
choroido-retinitis  and  intra  and  extra-ocular  morbid 
changes,  affecting  first  the  peripliery  of  the  retina. 
In  these  cases  the  night  blindness  is  a  forerunner 
of  amblyopia  or  amaurosis. 

(2)  S:urvy,  of  which  it  may  be  the  only 
symj)tom;  ague. 

(.^j)  Kxposure,  especially  if  frequent,  of  the  retina 
to  direct  or  reflected  sun  or  moonlight.  It  has 
appeared  as  an  epidemic  among  sailors,  and 
soldiers,  tlioiigh  not  all  exposed  to  the  same  causes 


may  have  suffered  from  it.  It  is  more  frequently 
observed  in  spring. 

Treatment  (see  treatment  of  the  various  forms 
of  choroido-retinitis).  If  occurring  during  or  after 
ague,  one  grain  doses  of  camphor,  three  times 
daily,  have  removed  it.  Complete  exclusion  from 
light  (if  following  exposure  to  this  agent)  for  from 
one  to  five  days,  and  good  nourishment,  though 
not  preventing  a  relapse,  cures  it  for  a  time. 

7.  Snow  blindness  is  observed  at  the  beginning 
of  winter  in  many  persons,  and  in  animals  exposed 
to  the  white  reflection  of  the  snow.  It  may  reduce 
vision  to  perception  of  light.  It  soon  subsides 
spontaneously,  and  has  been  known  to  act  bene- 
ficially in  cases  of  anaemia  of  the  retina. 

8.  Amaurosis  or  amblyopia,  from  over-use  of 
the  eyes  through  fine  work,  microscope  or  tele- 
scope work,  or  from  sudden  exposure  to  strong 
light  (lightning).  The  region  of  the  yellow  spot 
is  the  part  mostly  impaired. 

With  the  ophthalmoscope  we  may  find  choroido- 
retinitis.  Exposure  to  strong  light  has  even  given 
rise  to  ophthalmitis  of  the  exposed  eye.  In  other 
cases  no  changes  are  discoverable  within  the  eye 
with  ophthalmoscope. 

Anomalies  of  vision  from  extra-ocular,  and 
especially  from  cerebral  causes,  often  present  no 
marked  objective  symptoms  beyond  the  impair- 
ment of  vision.  The  eye,  whose  vision  is  dis- 
turbed, may  appear  quite  healthy,  or  there  may 
be  but  slight  alteration  of  colour  of  the  optic  disc. 
For  the  prognosis  and  treatment  of  such  cases  it 
becomes  necessary  to  examine  the  other  functions 
of  the  body,  so  as  to  obtain  a  clue  to  the  seat, 
&c.,  of  the  lesion  which  has  implicated  the  optic 
nerve-fibres. 

The  following  are  symptoms  which  frequently 
precede  or  accompany  cerebral  lesions  which  give 
rise  to  impairment  or  loss  of  vision  : — 

Headache. — This  in  itself  is  no  guide  as  to  the 
cause  and  seat  of  the  lesion  which  may  have  given 
rise  to  impaired  vision.  It  may  precede  the 
latter  for  years,  and  is  attributed  to  morbid  changes 
in  the  dura  mater.  It  is  a  symptom  which 
frequently  appears  during  or  previous  to  impair- 
ment of  vision,  as  the  result  of  disturbed  men- 
struation, and  also  during  congestion  of  the  cere- 
bellum. Anajmia  and  atrophy  of  the  optic  disc  of 
both  eyes  is  the  change  which  finally  is  observed 
with  the  ophthalmoscope. 

Vomiting. — We  should  ascertain  what  kind  of 
vomiting  tliere  has  been,  whether  of  bile  C the  age 
of  the  patient  attacked  by  this  kind  of  voniiiiii.r^ 
as  a  rule,  varies  between  eighteen  and  thirtv),  or 
of  blood  (the  age  of  the  patient  varies  between 
forty  and  fifty)  ;  whether  there  has  been  obvious 
cause  for  it ;  whether  it  has  appeared  after  meals, 
or  at  any  other  time.  It  may  be  a  reflex  action, 
which  ceases  as  the  ocular  changes  progress,  or  it 
may  be  connected  with  morbid  changes  about  the 
medulla  oblongata,  or  at  the  roots  of  the  eighth  nerve. 

Vomiting  and  headache,  with  amblyopia  or 
amaurosis,  as  a  rule,  are  signs  of  cerebral  disease. 
InHannnation  of  the  optic  disc  of  both  eyes  is  the 
morbid  change  frequently  found  on  ophthalmo- 
scopic examination. 

Giddiness  is  often  complained  of  for  a  long 
period  before  any  le.sions  of  vision  occur,  especially 
by  persons  suffering  from  heart  disease,  with  in- 
termittent pulse,  from  rigid  arteries  and  from 
deratigement  of  circulation  by  cerebral  cliangcs.i 
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Convulsions,  "  epilq->lic  Jits'" -of  olJtcrwiso  heallhy 
or  of  paralysed  parts. — Neither  their  character 
nor  tiieir  frequencj'  is  a  guide  as  regards  the  nature 
of  the  lesion  which  may  have  given  rise  to  defec- 
tive vision.  If  confined  to  one  side,  we  may 
suspect  the  cause  of  impaired  vision  to  lie  near  or 
at  the  corpus  striatum.  The  fit,  sometimes,  is 
preceded  by  complete  blindness,  the  latter  being 
attributed  to  temporary  anaamia  of  the  retina  from 
spasm  of  the  coats  of  its  blood-vessels. 

Hemiplegia  is  a  frequent  forerunner  or  com- 
panion of  disturbances  of  vision.  If  the  two  appear 
simultaneouslj',  they  are  attributed  to  apoplexy 
near  or  in  the  corpus  striatum  or  thalamus  opticus. 
If  the  hemiplegia  precedes  the  amaurosis  for  a 
long  time,  then  we  may  attribute  the  latter  to 
secondary  cerebral  lesions,  and  to  fresh  apoplexy 
if  it  occurs  suddenly. 

In  amaurosis,  with  hemiplegia  of  the  right  side, 
and  with  loss  of  speech,  both  hemispheres  have  re- 
peatedly been  found  diseased. 

Amaurosis,  when  occurring  on  the  same  side  as 
the  hemiplegia,  is  attributed  to  embolism.  Amau- 
rosis from  inflammation  of  the  optic  discs  of  both 
eyes  without  anomalies  of  locomotion,  is  generally 
complicated  with,  or  caused  by,  lesions  of  the  cere- 
bellum or  of  the  hemispheres. 

Ataxy  of  locomotion.  —  Of  patients  suffering 
from  this  anomaly,  fourteen  have  come  under  ob- 
servation within  the  last  four  years.  They  were 
middle-aged  persons,  and  complained  at  first  of 
great  general  weakness,  including  that  of  the 
genital  organs;  of  a  sensation  of  "pins  and 
needles "  in  the  lower  extremities  preceding 
numbness,  accompanied  by  a  painful  feeling  of 
constriction  of  the  chest.  Then  followed  cramps 
in  the  feet,  and  trembling  of  the  hands,  especially 
when  attempting  to  seize  any  object.  Two 
mouths  after  the  first  symptoms  of  ataxy,  vision 
became  impaired,  a  mist  "  appearing  before  the 
eyes,"  which  gradually  got  thicker,  and  rapidly 
reduced  vision  in  some  to  perception  of  light,  in 
others  destroying  it  completely.  The  blood  supply 
to  the  retina  and  choroid  remained  normal,  but 
the  optic  disc  rapidly  became  ansemic,  and  re- 
mained so  even  in  the  cases  where  the  aciiteness 
of  vision  rose  from      to  ^. 

The  treatment  of  these  cases  by  nitrate  of  silver 
has  given  favourable  results.  It  is  supposed  to 
have  restored  the  normal  relation  between  the 
optic  nerve-fibres  and  the  nerve  cells  in  the  cor- 
pora quadrigemina. 

Ill  the  cases  in  which  there  was  no  perception 
of  light,  no  effect  was  produced,  while  in  those 
who  could  still  read  large  letters,  the  acuteness  of 
vision  rapidly  (within  from  four  to  ten  days)  in- 
creased from  to  i.  After  six  weeks,  all  signs 
of  tlie  ataxy  liad  d'isappcared.  The  nitrate  of 
silver  is  given  twice  daily,  at  first  in  doses  of  ^  of 
a  grain,  gradually  increasing  it  to  one  grain. 

'Tlie  Causes  of  Amblyopia  and  of  Amaurosis. — 
(1)  Ocular  (retinal,  clioroidal,  or  in  the  optic 
nerve).  {1)  Extra-ocular  (orbital).  (3)  Cere- 
bral, or  spinal. 

In  cerebral  changes  accompanied  by  great  dis- 
turbance of  the  circulation  within  the  head,  as  ob- 
served in  rapidly  growing  tumors,  and  during 
meningitis,  hypertemia  of  both  the  retina:,  rupture 
of  the  blood-vessels,  swelling  of  the  optic  discs,  are 
anions  the  frequently  observed  ocular  affections. 
In  chronic  cerebral  changes,  ansemia  and  atrophy 


of  the  optic  nerves  are  the  usual  changes  observed 
with  the  ophthalmoscope. 

The  changes  may  be  far  away  from  the  optic 
fibres,  and  yet  through  pressure  impair  their  func- 
tions. There  may  be  extensive  disease  of  the 
hemispheres  with  perfect  vision.  Morbid  changes 
of  the  right  iiemisphere  are  more  often  complicated 
by  amaurosis. 

Changes  confined  to  one  side  of  the  brain  may 
cause  hemiopia,  but  never  complete  amaurosis,  un- 
less the  latter  appears  secondarily. 

Amixurosis,  or  Amhlyopia  (ci)  from  various  kinds 
of  intercranial  and  cerebral  tumors. — The  usual 
seat  of  such  tumors  is  tlie  basis  cranii,  especially 
the  sella  turcica  and  the  neighbourhood  of  the 
cerebellum. 

They  produce  loss  of  vision,  either  mechanicall}-, 
by  pressure,  impeding  the  functions  of  the  optic 
nerves  or  the  circulation;  or  by  becoming  compli- 
cated with  inflammation  of  the  optic  nerves,  with 
meningitis,  &c.  The  latter  complication  frequently 
prevents  our  drawing  conclusions  from  the  nature 
of  the  impairment  of  vision  as  to  the  seat  of  the 
tumor.  The  most  frequent  changes  observed  with 
the  ophthalmoscope  in  the  course  of  cerebral 
tumors  are — hyperfemia,  or  oedema,  or  inflamma- 
tion of  the  optic  disc  and  retina,  and  anaemia,  or 
anaemia  with  atrophy  of  the  optic  disc.  Slight 
protrusion  of  the  eyeball,  with  fulness  of  the  veins 
about  the  eyelids,  is  an  occasional  complication  of 
tumor  at  tlie  sella  turcica,  or  at  other  parts  of  the 
basis  cranii. 

(6)  From  morbid  changes  at  the  base  of  the  brain. 
— The  most  frequent  is  meningitis  (tubercular, 
pyseraic,  typhoid).  In  some  cases  the  impairment 
of  vision  appears  at  the  time  of  the  meningitis  ;  in 
many,  however,  long  after  it  has  passed.  Both 
optic  nerves,  or  one,  or  only  part  of  an  optic  nerve, 
may  be  affected. 

Amaurosis  of  both  eyes  in  these  cases  is  gene- 
rally complicated  with  paralysis  of  other  cere- 
bral nerves. 

(c)  Following  apoplexy,  softening,  tuberculosis, 
abscess  of  the  brain.— The  lesion  of  vision  is  often 
complicated  with  paralysis  of  separate  spinal  nerves, 
or  of  other  cerebral  nerves  with  hemi-  or  paraplegia. 
Apoplexy  is  a  frequent  cause.  It  may  appear 
simultaneously  in  the  eye  and  brain.  Monolateral 
hffimorrhage  into  the  thalamus  opticus  causes  hemi- 
opia. To  produce  blindness  it  must  aftect  both 
sides.  Hasmorrhage  into  the  chiasma  may  cause 
blindness.  When  occurring  at  other  parts  of  the 
basis  cranii  it  generally  also  affects  the  third 
nerve. 

(d)  Amaurosis  through  constriction  of  both  optic 
nerves,  causing  indentation,  partial,  or  total  de- 
struction, through  the  two  arterial  comuiunicantes 
posticas.  .  . 

(e)  Amaurosis  or  Amblynpia  follorving  injuries, 
especially  hlotvs  or  falls,  causing  concussion  of  the 
brain,  pain  in  the  head,  fits,  peculiar  anomalies  ot 
locomotion,  frequently  accompanying  the  impair- 
ment of  vision.  AU'hope  of  recovery  of  vision  is 
lost,  if  once  atrophy  of  the  optic  disc  and  reima 

has  set  in.  •    f  „m 

if)  Hereditary  amaurosis  or  amblyopia,  J  lom 
incomplete  development  of  the  brain  or  eye,  <»i- 
crophthalmus,  hydrophthalmus  {coloboma),  or  Jrm 
morbid  changes  appearing  in  the  brain  (liyd'O- 
cephalus),  or  eyes  during  growth  or  in  adnwcM 
life, — One  or  several  members  of  the  same  faniuy 
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may  suffer  from  this  affection  for  several 
generations.  In  hydrocephalus  the  tracts  of  the 
optic  nerves  which  run  below  the  lower  sur- 
face of  the  ventricles  are  unduly  stretched  during 
the  distention  of  the  latter  by  Huid,  and  the  tha- 
lami  optici  and  crura  cerebri  are  pressed  asunder. 
The  floor  of  the  third  ventricle,  the  tuber  cine- 
reum,  the  chiasma,  the  sella  turcica,  and  the  ad- 
joining part  of  the  sphenoid  bone,  suffer  likewise 
from  the  distension.  Atrophic  changes  following 
choroiditis,  and  anaemia  and  atrophy  of  the  optic 
disc  and  retina,  are  the  changes  most  frequently 
observed  simultaneously. 

Simitlaiion  of  amaurosis,  or  of  amblyopia,  (1)  "/ 
hotli  eyes  may  occur  in  insane  persons,  or  with  a 
view  of  obtaining  a  certificate  of  blindness.  We 
may  suspect  simulation  if  both  the  patient's  pupils 
are  active,  and  if  he  states  that  he  cannot  perceive 
light.  If  he  says  that  he  can  see  light,  but  cannot 
recognise  objects,  we  may  be  unable  to  express  an 
opinion. 

(2)  Of  one  eye,  generally  of  tJie  right. — If  the 
pupil  of  the  supposed  blind  eye  (provided  it  be  not 
under  the  influence  of  a  mydratic,  and  the  fellow 
eye  be  thoroughly  excluded  from  light),  does  not 
contract  when  suddenly  exposed  to  strong  light, 
but  does  do  so  when  both  eyes  are  open,  we  can 
pronounce  the  first  eye  to  be  blind.  We  should, 
if  any  doubt  remains  after  having  carefully 
examined  the"  supposed  "  blind  eye,  place  a  strong 
prism,  e.g.  one  of  l^-*,  with  the  refracting  angle 
downwards,  before  the  patient's  good  eye,  causing 
him  to  look  at  the  flame  of  a  candle,  when  tlie 
simulation  at  once  becomes  apparent  if  the  patient 
states  that  he  sees  two  flumes  (attributing  them  to 
the  action  of  the  prism  on  the  second  eye.) 

Amaurosis  or  amblyopia,  wiih  disease  of  the 
spinal  cord. — Tenderness  on  pressure  in  the  region 
of  the  first  cervical  vertebra,  with  impairment  of 
vision,  has  been  observed  to  precede  the  amaurosis. 

The  ophthalmoscopic  symptoms  in  advanced 
cases  are  anaemia  and  atrophy  of  the  optic  discs  and 
retina.  The  atrophy  of  the  optic  discs  is  in  some 
cases  the  first  of  a  series  of  symptoms  arising  from 
spinal  changes.  Much  benefit  has  been  derived  in 
some  cases  by  repeated  blisters  to  the  cervical 
region. 

The  post-mortem  examination  of  some  cases  has 
shown  atrophy  of  the  trunks  of  the  optic  nerves, 
and  morbid  changes,  e.g.  atrophy  in  the  thalami 
optici. 

As  causes  have  been  observed — injuries,  inflam- 
mation, atrophy. 

Reflcjc  amaurosis,  from  "  irritation,'"  originating 
in  one  of  the  sensitive  nerves,  or  from  "■irritation  " 
of  oilier  parts  of  the  nervous  system. — Cases  of  this 
group  occur  not  unfrequcntly  without  any  apparent 
changes  in  the  eye  (the  optic  disc,  among  other 
parts,  appearing  healthy),  or  in  the  functions  of 
the  cerebrum  or  cerebellum.  The  amblyopia  or 
amaurosis  is  attributed  to  alterations  in  the  tuber- 
cula  quadrigemina,  which  are  supposed  to  be  the 
result  of  "  irritation  "  elsewhere,  e.g.,  of  injuries 
to  the  spinal  cord,  of  irritation  of  the  frontal  nerve, 
of  neuralgia  of  the  face,  of  gastralgia,  of  irritation 
caused  by  worms. 

Tiie  ajipearance  of  the  disturbance  of  vision  after 
such  irritation,  its  increase  or  decrease  keeping 
step  with  the  irritation,  and  its  removal  or  relief 
on  cessation  of  the  supposed  cause,  justify  the 
assumption  of  n  reflex  amaurosis. 


General  or  ConslHulional  Causes. — Amaurosis  or 
amblyopia  appears — {a)  Among  other  symptoms 
of  albuminuria,  (i)  During  syphilis,  (c)  During 
diabetis  mellitus.    {d)  Tiirough  embolism. 

The  morbid  changes  comprised  under  a,  h,  c,  and 
d,  when  localising  themselves  in  the  eyeball  itself, 
assume  certain  characteristic  forms,  e.g.,  that  of 
effusion  of  lymph  in  syphilis,  that  of  peculiar  in- 
filtrations, with  rupture  of  blood-vessels  in  albu- 
minuria, &c.,  &c.  If,  on  the  appearance  of  amau- 
rosis or  amblyopia,  we  find  the  eyes  intact,  and 
after  examination  of  either  organs  discover  albu- 
minuria, syphilis,  &c.,  we  adopt  the  same  general 
treatment  which  would  have  been  carried  out  if  the 
eyes  had  been  attacked. 

(e)  During  irregularities  of  menstruation,  dur- 
ing pregnancy,  parturition,  or  lactation. 

Sudden  amaurosis,  appearing  about  the  time 
when  menstruation  was  expected,  has  been  ob- 
served in  two  cases  to  subside  again  after  the  re- 
appearance of  that  function.  Vision  returned 
gradually  in  both  cases,  and  has  remained  nor- 
mal. 

Cases  of  recurrent  amblyopia  or  amaurosis,  com- 
mencing at  some  period  of  pregnancy,  and  subsiding 
after  parturition,  have  repeatedly  been  recorded. 

A  frequent  cause  of  amblyopia  or  amaurosis  after 
sudden  arrest  of  menstruation  is  the  occurrence  at 
that  period  of  intra-ocular  or  of  cerebral  haemo- 
rrhage which  has  been  preceded  in  several  cases  by 
severe  pain  in  the  head,  with  unconsciousness. 

The  morbid  changes  which  give  rise  to  the 
lesion  of  vision  during  the  above  changes  in  the 
body,  in  many  respects  resemble  those  observed 
during  albuminuria,  and  may  be  divided  into  three 
groups — those  whose  chief  symptom  is  haemorrhage 
with  oedema  of  the  parts  adjoining  the  seat  of 
haemorrhage  ;  those  which  appear  with  infiltra- 
tion, inflammation,  and  the  subsequent  changes  of 
texture  in  the  eye  (generally  at  and  near  the 
optic  disc)  or  in  some  other  part  of  the  body  ;  and 
those  in  which  no  lesion  is  discoverable  within 
the  eyes. 

(f)  Through  general  antemia  (ischasmia). 

1.  From  general  causes,  diabetes,  diarrhoea 
spermatorrhoea,  loss  of  blood,  e.g.  by  vomiting. 
Vision  in  these  cases  is  lost,  in  some  gradually,  in 
others  suddenly.  Much  good  may  be  done,  if  the 
impairment  is  not  considerable,  by  improving  the 
general  health  ;  while  if  the  ophthalmoscopic  signs 
of  atrophy  of  the  optic  nerve  and  retina  have 
appeared  (and  the  sooner  the  worse)  little  hope 
remains,  though  the  general  health  may  have  been 
restored. 

Vomiting  of  blood  in  several  patients  from  forty 
to  fifty  years  of  age  (of  whom  a  few  suffered  from 
ulceration  with  sloughing  of  the  mucous  membrane 
of  the  stomach)  has  been  accompanied  or  followed 
by  sudden  loss  of  both  eyes,  or  of  one,  the  other 
eye  becoming  impaired  from  one  to  six  months 
later.  Vision  in  such  cases,  if  lost  suddenly,  often 
remains  lost,  though  the  general  quantity  of  blood 
may  have  been  restored.  The  anajinia  and  atrophy 
of  the  retina  and  of  the  optic  disc  appear  at  a  later 
period. 

There  may  have  been  amaurosis  for  some  time, 
while  with  the  ophthalmoscope  we  find  slight 
MiK-emia,  or  no  changes  at  all.  The  quantity  of 
biood  lost,  or  anremia  of  the  brain,  does  not  e.\- 
plaiii  the  loss  of  vision,  since  other  cerebral  func- 
tions return  as  the  quantity  of  blood  increases. 


1006  VISION 

The  amaurosis  sometimes  appears  while  the 
patient  is  recovering  from  the  loss  of  bloo(3.  In 
some  cases  the  loss  of  blood  was  so  slight  that  liie 
amaurosis  could  not  be  attributed  to  it. 

2.  Through  anaemia,  from  local  causes.  Gra- 
dual compression  of  the  artery  of  the  retina  is 
followed,  at  first,  by  impairment  of  the  functions  of 
the  retina  in  the  region  of  the  yellow  spot  ;  sudden 
obstruction,  by  sudden  amaurosis.  The  less 
arterial  blood  enters  the  retina,  the  more  vision  is 
impaired. 

((/)  Produced  by  tobacco,  lead,  quinine,  or 
alcohol.  These  and  other  substances  often  pro- 
duce spasm,  or  paresis,  or  paralysis  of  the  accom- 
modation as  well.  We  should  guard  ourselves 
against  mistaking  the  disturbances  of  vision  due 
to  these  later  conditions  for  amblyopia  or  amaurosis. 

By  tobacco. — The  patients  generally  are  of 
middle  age,  thin,  pale  ;  nirely  complain  of  pain, 
and  often  state  that  the  impairment  of  vision  pro- 
gressed slowly.  Vision  may,  however,  within  si.x 
months,  be  reduced  to  perception  of  light.  In  the 
majorit}',  if  the  disease  is  progressing,  it  reaches 
this  degree  in  from  six  to  eighteen  months.  It 
always  affects  both  eyes,  though  it  varies  in 
degree  ;  one  eye  may  become  blind  without  the 
patient  being  aware  of  it,  Night  blindness  and 
decrease  of  the  acuteness  of  vision  for  distance  are 
often  its  earliest  objective  symptoms.  Photopsia 
frequently  appears,  and  sometimes  after  all  vision 
is  lost.  With  the  ophthalmoscope  we  observe 
anaemia,  and  finally  atrophy  of  the  optic  disc  and 
retina.  The  greater  the  diminution  of  the  number 
of  arteries  in  the  retina,  the  greater  the  impairment 
of  vision.  Post-mortem  examinations  have  shown 
traces  of  basilar  meningitis,  affecting,  besides  the 
optic  nerve,  also  the  third  and  other  facial  nerve.'^. 

By  lead. — Impairment  of  vision  has  followed 
medicinal  application  of  lead  in  two  cases,  and 
working  at  lead  in  several.  In  the  former,  pro- 
tracted headache  was  followed  by  sudden  loss  of 
vision  in  the  right,  and  twenty-four  hours  later  in 
the  left  eye,  with  paralysis  of  the  ciliary  muscle  and 
iris,  and  with  some  increase  of  temperature.  In  a 
similar  case  vision  returned  after  the  use  of  mer- 
cury (to  salivation)  followed  by  that  of  iodide  of 
potassium.  In  one  of  the  latter  cases,  on  post- 
mortem examination,  except  extreme  anasmin,  no 
morbid  changes  were  discovered. 

By  quinine. —  Deafness  or  noises  in  the  ears  are 
Ufcual  complications.  With  the  ophthalmoscope 
we  find  a  tortuous  condition  or  at  least  an  over- 
fulness  of  the  veins  of  the  retina,  in  the  otherwise 
healthy  eye.  Much  benefit  has  been  derived  from 
repeated  bleeding. 

By  alcohol. — In  a  case  in  which  vision  was  re- 
duced to  perception  of  light  during  prolonged 
abuse  of  alcohol,  the  optic  disc  appeared  heiilthy  ; 
vision  after  discontinuing  drinking  and  by  applying 
leeches  to  the  temples  rapidly  returned,  so  as  to 
allow  the  patient  to  follow  his  employment. 

AinUyojiia  through  non-use,  after  prolonged 
exclusion,  of  one  eye. — This  form  of  amblyopia 
reaches  a  high  degree  only  if  it  be  congenital,  or 
of  very  long  standing.  It  may  remain  undis 
covered  for  years.  The  functions  of  the  retin.i 
of  one  eye  interfering  with  those  of  the  fellow 
eye,  may  finally  lead  to  "suppression"  of  di- 
rect vision.  The  development  of  higher  de- 
grees of  amblyopia  sometimes  seems  to  be  pre- 
vented   through    the  pupil    becoming  closed  or 


cataract  developed.  Paralysis  or  paresis  of  the 
iris,  of  the  accommodation,  opacities  of  the  cornea 
and  especially  strabismus  of  one  eye,  are  usual 
complications.  Signs  that  the  functions  of  the 
retina  are  nowhere  interrupted  are  the  integrity 
of  the  field  of  vision,  and  the  proportionate  de- 
crease of  the  sensibility  of  the  retina  from  the 
periphery  towards  the  centre. 

HvpEHMETKOPiA.  (Ilyperprc  sbyopia.  Hyperopia 
=  U.) — The  term  hypermetropia  is  given  to  an 
anomaly  of  refraction  which  is  connected  with  a 
very  frequent  congenital  alteration  of  the  shape  of 
the  eyeball.  The  eyeball  not  only  is  too  small, 
but  the  curvature  of  its  tunics  is  abnormal  and  the 
retina  stands  too  close  to  the  crystalline  lens. 
This  gives  rise  to  peculiar  distsrbances  of 
vision. 

Alteration  of  the  elasticity  and  of  the  curvature 
of  the  light-refracting  surfaces  with  a  decrease  of 
their  refracting  power  constitute  one  of  the  senile 
changes  of  the  human  eye  and  give  rise  to  a  species 
of  hypermetropia. 

An  eye  without  a  crystalline  lens,  having  only 
the  cornea  left  to  refract  the  light,  is  also  termed 
hypermetropic,  though  the  position  and  curvature 
of  the  retina  be  normal. 

We  shall  here  treat  only  of  the  hj-permetropia 
which  is  the  result  of  congenital  anoma!)'-  of  shaps 
of  the  eyeball. 

Hypermetropia  occurs  as  a  rule  in  both  eyes,  and 
frequently  varies  in  degree  in  each.  It  is  con- 
genital and  often  hereditary. 

Extreme  hypermetropia  is  readily  recognised  by 
comparing  the  curvature  of  the  sclerotic,  e.g.  from 
the  outer  margin  of  the  cornea  towards  the  nearest 
part  of  the  optic  nerve  of  the  healthy  eye,  with 
that  of  the  hypermetropic  eye.  In  the  latter,  the 
sclerotic  round  the  cornea  is  too  slightly  curved. 
Beyond  the  greatest  transverse  diameter  of  the 
eye,  which  appears  to  lie  too  near  the  cornea,  it 
curves  too  abruptly  towards  the  optic  nerve.  This 
acute  curvature  becomes  more  cor.spicuous  by  di- 
recting the  patient  to  look  towards  the  nose,  so  as 
to  expose  the  outer  aspect  of  the  sclerotic.  The 
eyeball  appears  flattened  from  before  backwards, 
and  its  anterior  and  posterior  poles  are  supposed  to 
stand  too  near  each  other.  The  palpebral  aper- 
ture in  extreme  cases  appears  much  too  large  for 
the  eyeball,  and  a  recess  of  conjunctiva  is  observed 
near  the  outer  canthus. 

For  the  method  how  to  recognise  with  the 
ophthalmoscope  the  existence,  and  in  a  great  mea- 
sure, the  degree  of  hypermetropia,  see  Ophthal- 
moscope. 

Examinalion  ivith  the  (i}>h!halmoscope.  Exainitiu- 
tion  of  the  erect  image,  ^  c. — Many  of  the  pecu- 
liarities of  the  hypermetropic  eye,  observed  with 
the  ophthalmoscope,  can  be  explained  by  the 
anomaly  of  shape  of  the  eyeball.  Such  as — the 
facility  with  which  we  obtain  a  distinct  view  of 
the  erect  image  of  the  optic  disc  and  of  the  retinal 
vessels  at  a  great  uistance  from  the  eye,  and  the 
apparent  prominence  into  the  vitreous  chamber  of 
the  retina  next  the  optic  disc,  with  a  correspond- 
ing alteration  of  tlie  course  of  its  blood-vessels. 

Peculiarities  which  are  attributed  to  abnormal 
development,  are  :  — 

I.  A  crescentic  well  defined  white  figure  skirt- 
ing the  lower  margin  of  the  optic  disc  of  one  "t 
of  both  eyes.    This  figure  is  readily  distinguislicu 


from  the  one  observed  in  Myopia,  oy  the  absence  of 
choroidal  atrophy  near  if,  and  especially  by  its 
appearing  to  project  into  the  vitreous  chamber. 

2.  A  defective  blood-supply  to  the  retina  and 
optic  disc,  giving  rise  to  some  anaemia  of  the 
former.  The  high  degrees  of  amblyopia  occa- 
sionally met  with  in  hypermetropia  are  accom- 
panied by  great  hypersemia  in  some,  by  antemia 
of  the  optic  disc  in  other  cases. 

3.  An  oval  shape  of  the  optic  disc  (the  long 
axis  of  the  oval  standing  vertically). 

4.  The  abnormal  shape  of  the  eyeball. 

The  tunics  within  the  sclerotic  participate  in  the 
alteration  of  curvature  of  the  sclerotic.  The  retina, 
and  especially  its  centre  (yellow  spot),  instead  of 
being  placed  as  in  health  at  the  principal  focal 
distance  of  the  dioptric  system  (cornea  and  lens), 
lies  too  near  this  system.  This  statement  is  borne 
out  by  dissections,  and  by  measurements  on  tlie 
living  eye.  It  might  be  supposed,  though  the 
shape  be  abnormal,  that  this  is  compensated  by 
increased  curvature  of  the  cornea  or  of  tlie  lens,  or 
of  both,  or  that  the  retina  occupies  the  normal  posi- 
tion, but  that  the  cornea  and  lens,  or  both,  are  too 
flat,  and  thus  prevent  the  formation  of  defined 
images  in  the  retina.  Measurements  of  the  cornea 
and  lens  of  hypermetropia  eyes  have,  however, 
shown  that  their  curvature  and  position  is  ncrnial, 
or,  if  deranged,  that  it  rather  tends  to  remedy  the 
faulty  position  of  the  retina. 

Vision  of  Hi/permetrnpics.- — Most  of  the  dis- 
turbances of  vision  of  hypermetropics  must  be 
sought  in  the  too  short  distance  of  the  retina  from 
the  cornea  and  lens.  The  emmetrop  (the  person 
with  normal  eyes)  sees  distant  objects  without 
making  use  of  his  power  of  accommodation  (the 
retina  being  placed  at  the  principal  focal  distance 
of  the  cornea  and  lens).  The  hypei-metrop  cannot 
do  the  same.  He  is  obliged  even  when  looking  at 
distant  objects  (from  which  proceed  parallel,  or  but 
slightly  diverging  rays)  to  use  adjusting  power, 
i.e.  to  cause  the  ciliary  muscle  to  contract.  The 
hypermetropic  eye  consumes  muscular  power  when 
the  emmetropic  eye  uses  none. 

The  nearer  to  the  eyes  an  object  is  held,  the 
more  do  the  rays  diverge  which  come  from  the 
object,  and  the  more  adjusting  pov/er  is  the  normal 
eye  obliged  to  use  to  bring  these  rays  to  a  focus. 
Now,  the  hypermetrop,  to  be  able  to  see  distinctly 
a  distant  object,  is  already  using  adjusting  power 
as  shown  above,  while  the  emmetrop  is  not  yet 
compelled  to  do  so. 

The  hypermetrop,  when  looking  at  near  objects, 
does  therefore  not  start  with  the  same  quantity  of 
adjusting  power,  but  having  already  made  use  of 
some  has  not  sufficient  when  much  is  required ;  as 
e.g.  for  prolonged  reading. 

The  disproportion  between  the  shape  of  the 
hypermetropic  eyeball,  and  the  power  of  accom- 
modation necessary  to  render  acute  vision  possible, 
have  led  to  the  distinction  of  different  kinds  and 
degrees  of  hy  permetriipia. 

Kinds  nf  I hipermctrojiia  : — 

1.  If  the  hliape  of  tlie  eye  is  but  slightly  altered 
(slight  hypermetropia),  and  the  power  of  accom- 
niodiition  normal,  no  complaints  arise  so  long  as 
that  power  suffices  for  easy  distinct  vision.  The 
hypermetropia  is  stated  to  be  altogether  latent 
(—III).  Some  hypermetropia  always  renuiins 
latent  as  long  as  any  power  of  accommodation  is 
left.    If  the  accommodation  is  paralysed  (through 
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atropia),  or  only  slight,  as  in  advanced  age,  all, 
or  most  of  the  hypermetropia  becomes  manifest. 

2.  If  complaints  arise  as  regards  vision,  they 
are,  as  a  rule,  a  symptom  that  some  of  the  hyper- 
metropia becomes  manifest  (=  lira).  General 
illness,  or  local  causes,  which  tend  to  weaken  the 
ciliary  muscle,  may  cause  the  hypermetropia  rapidlj' 
to  become  manifest. 

3.  Absolute  hypermetropia  exists  if,  with  the 
greatest  effort  of  accommodation,  parallel  rays  or 
the  images  of  distant  objects  cannot  be  brought  to 
a  focus  in  the  retina. 

The  term  relative  manifest  hypermetropia  signi- 
nifies  that  the  relation  is  disturbed  between  the 
point  towards  which  the  hj-permetropic  eyes  con- 
verge and  the  point  from  whence  the  rays  come, 
e.g.  if,  when  reading,  the  book  is  held  at  16  inches 
from  the  eyes,  then  do  the  rays  which  coine  fruni 
the  letters  diverge  from  a  point  l(i  inches  distant, 
while  the  eyes  may  converge  towards  a  point 
situated  only  at  12  inches  from  the  eyes.  In  this 
case  the  conveigince  is  too  great.  With  greater 
convergence  more  power  of  accommodation  can  be 
exerted  and  improvement  of  vision  is  obtiiined. 
This  explains  the  occurrence  of  this  form  of  mani- 
fest hypermetropia. 

Deyree  : — • 

The  degree  of  hypermetropia  necessarily  varies 
with  the  distance  of  the  retina  from  the  cornea 
and  lens  (from  the  dioptric  system),  and  may  be 
expressed  by  the  refracting  power  of  that  convex 
lens  which,  held  close  in  front  of  the  cornea  of  the 
hypermetropic  eye,  refracts  rays  coming  from  very 
distant  objects  (termed  parallel  rays)  sufficiently 
to  cause  them  after  entering  the  eye,  i.e.  after  re- 
fraction by  the  dioptric  system  at  rest  (the  accom- 
modation being  paralysed  by  atropia)  to  come  to  a 
focus  in  the  retina. 

To  determine  the  degree  of  the  hypermetropia 
ne  must  first  paralyse  the  accommodation  by 
atropia,  and  then  find  the  strongest  convex  lens 
which,  held  close  in  front  of  the  cornea,  brings 
rays  from  very  distant  objects  to  a  focus  in  the 
retina.  Suppose  the  hypermetropic  eya  (its  accom- 
modation being  paralysed  by  atropia)  to  look  at  a 
distant  object,  say  at  letters  of  No.  40  placed  at 
•,0  ftet,  or  at  letters  of  No.  20  placed  at  20  feet. 
We  find  that  to  spell  those  letters,  a  convex  lens 
of  20  inches  focal  distance  is  required,  and  that 
this  cannot  be  done  with  any  stronger  convex  lens. 
We  therefore  state  the  degree  of  hypermetropia  as 
=  ij\j.  If  the  eye  requires  a  convex  lens  of  10 
inclies  focal  distance  the  hypermetropia  is  =  Jjy, 
&c. 

The  highest  degree  of  hypermetropia  on  record 
is  one  of -1  (requiring  a  concave  lens  of  \  }  inch 

focal  di^tance  to  bring  parallel  rays  to  a  focus  in 
the  retina). 

The  degree  of  the  nuinifest  hypermetropia,  i.e. 
the  degree  of  the  hypermetropia  vvliich  shows  itself 
when  the  accommodation  is  not  paralysed,  is  abo 
ascertained  with  concave  lenses;  e.g.  if  we  find 
that  Jy  is  the  strongest  convex  lens  with  which 
letters  of  No.  20  can  be  recognised  at  20  feet, 
we  state  the  manifest  iiypcrmetropia  to  be  r'- 
(llm=riV)-  lf'>  "f'^'i"  paralysing  the  accommo" 
dalion  by  atropia,  we  find  to  be  the  slrongcst 
convex  lens  with  which  letters  of  No.  20  can  be 
recognised  at  20  feet,  we  state  the  absolute  hyper- 
metropia to  be  -rV  (U  =Vij)-    In  this  case  one 
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half  of  the  existing  hj-permetropiahad  been  nJusked 
by  tlie  accommodation. 

If  the  power  of  accommodation  is  strong,  as  in 
j'oung  persons,  and  the  degree  of  the  hyperme- 
tropia  moderate,  the  latter  does  not  become  mani- 
fest for  a  considerable  time. 

Complaints  of  the  hypermetropic  patient : — 

The  hypermetropia,  if  slight,  is  not  felt,  as  long 
as  the  accommodation  can  overcome  it  with  ease. 
The  power  of  accommodation  in  all  eyes  diminishes 
as  age  advances,  and  the  higher  the  degree  of 
hypermetropia  the  sooner  do  difficulties  of  vision 
(termed  asthenopia)  arise. 

Asthenopia. — Weak  sight.  Impaired  vision. 
Impaired  vision  for  near-work.  Diilness  of  sight. 
Dimness  of  vision.  Slowly  adjusting  sight.  Alfec- 
tion  of  the  retina  from  excessive  employment. 
Debilitas  visus.    Hebetudo  visus. 

The  two  groups  of  muscles  which,  through  want 
of  power,  give  rise  to  asthenopia  are  the  ciliary 
muscle  and  the  external  muscles  of  the  eyeball. 

To  be  able  to  read,  or  to  do  near-work  with 
ease,  and  for  a  prolonged  time,  it  is  necessary  that 
the  contraction  of  these  muscles  should  be  possible, 
and  be  kept  up  efficiently  for  the  time  of  work. 
The  power  of  contraction  may  be  destroyed  by 
paralysis,  or  may  be  inefficient  from  paresis  or 
weakness.  It  may  be  normal,  but  become  ex- 
hausted too  soon  through  the  muscles  being 
obliged  to  do  work  under  circumstances  under 
which  in  the  normal  eye  they  are  at  rest,  or,  at 
least,  are  less  contracted.  The  latter  is  often  the 
case  in  hypermetropia.  The  fatigue  of  the  ciliary 
muscle  is  accelerated  by  the  tendency  which  the 
crystalline  lens  has  to  return,  by  force  of  its  own 
elasticity,  to  the  shape  and  curvature  which  it  has 
when  at  rest.  The  continued  resistance  offered 
by  the  crystalline  lens  tends  to  distend  the  con- 
tracted fibres  of  the  ciliary  muscle,  and  thus  an 
additional  increase  of  contraction  becomes  neces- 
sary. The  term  Accommodative  Asthenopia  has 
been  used  by  some  for  want  of  povirer  of  the 
ciliary  muscle.  Many  symptoms  which  accompany 
asthenopia  do  not  essentially  belong  to  it.  We 
shall  first  treat  of  the  symptoms  of  true  asthenopia, 
and  then  of  those  which  wrongly  have  been 
grouped  with  them. 

True  Astltenopia.  (Accommodative  Asthenopia.) 
■ — The  patient  complains  that,  when  reading  or 
engaged  in  other  "  near-work,"  the  letters  or  the 
finer  details  of  the  work  become  "dim  "  or  dis- 
appear suddenly,  or  become  indistinct  gradually. 
Alter  "rubbing"  the  eyes,  or  "closing  the  lids  " 
for  a  short  time  he  is  again  able  to  resume  the 
the  work  for  some  time.  In  high  degrees  of 
asthenopia  these  attacks  of  dimness  appear  fre- 
quently ;  in  slighter  degrees  only  during  work  by 
artificial  light,  or  after  prolonged  work.  They 
appear  sooner  during  ill-health,  or  during  any  other 
change  which  affects  the  contractility  of  muscles. 
Asthenopia  may  continue  for  years  without  dver 
interfering  with  the  acuteness  of  vision.  In  high 
degrees  of  hypermetropia  the  rapidly  appearing 
"  dimness  "  prevents  the  occurrence  of  other  sym- 
ptoms of  fatigue.  In  a  large  number  of  ca.ses  the 
dimness  of  vision  is  preceded  liy  a  sensation  of 
tension  over  the  eyebrows,  amounting  sometimes 
to  pain. 

The  rapidity  with  which  the  Asthenopia  ap- 
pears and  its  duration  vary,  and  are  connected 
with  the  nature  of  the  work.    It  has  been  Stated 


that,  in  the  usual  course  of  liypermctropia,  the  age 
at  which  asthenopia  appears  is  about  equal  to  the 
denominator  of  the  fraction  which  expresses  the 
degree  of  hypermetropia,  e.g.  if  the  asthenopia 
appears  about  the  age  of  ten  years  the  hyperme- 
tropia is  =  i-\y.  Asthenopia  is  more  severe  and 
appears  sooner  in  those  engaged  in  much  "  near- 
work,"  though  in  rare  cases  it  even  appears  when 
looking  at  distant  or  at  near  large  objects. 

The  true  form  of  asthenopia  is  observed  in 
hypermetropia  and  in  astigmatism. 

Persons  suffering  from  true  asthenopia  only,  are 
as  a  rule  cured  by  spectacles  with  convex  lenses. 
Much  benefit  is  also  derived  from  the  powdered 
secale  correntum  (5  to  10  grains  to  be  taken  four 
times  daily)  with  some  carbonate  of  magnesia,  or 
of  iron. 

Apparetit,  not  true  Asthenopia. — The  patients 
complain,  when  reading,  &c.,  or  even  when  look- 
ing at  a  distance,  of  the  eyes  aching  and  "  water- 
ing," of  pain  in  the  ciliary  region,  and  sometimes 
at  the  back  of  the  eyes.  The  pain  may  be  per- 
manent and  increase  when  attempting  to  work. 
In  most  cases,  this  is  accompanied  by  a  sensation 
of  tension  over  the  eyebrows,  and  in  many  by 
smarting  of  the  eyelids,  by  photophobia,  and  occa- 
sionally by  phosphenes.  The  symptoms  may  in-, 
crease  to  an  extent  that  even  going  about  in  bright 
light  becomes  impossible. 

Dimness  of  vision  may  accompany  these  sym- 
ptoms, but  it  is  the  pain,  &c.  which  compel  the 
patients  to  desist  from  work  often  for  months. 

Apparent  asthenopia  occurs  often  in  myopia,  and 
occasionally  in  hyperaemia  of  the  optic  disc  and 
retina.  It  is  termed  hypersesthesia  of  the  retina 
if  no  organic  changes  are  discoverable. 

The  asthenopia  arising  from  weakness  ("insuffi- 
ciency ")  of  the  internal  recti  muscles,  by  some 
termed  muscular  asthenopia,  is  often  met  with 
together  with  accommodative  asthenopia.  Some- 
times it  is  mistaken  for  it. 

Treatment. — Asthenopia,  whether  true  or  appa- 
rent, is  a  symptom  which  as  a  rule  subsides  imder 
proper  treatment  of  its  cau.-e.  (See  the  Treat- 
ment of  Hypermetropia,  Astigmatism,  Myopia, 
Insufficiency,  Paresis). 

Vision  ofhypermetrops. — In  the  slighter  degrees 
of  hypermetropia,  vision  is  generally  acute,  and 
difficulties  arise  not  from  any  anomaly  of  the 
retina  but  from  exhaustion  of  the  accomruodation 
The  usual  complaint  is,  that  very  small  type  can- 
not be  read,  that  large  type  can  be  seen  with 
greater  ease  when  held  further  from  the  eyes,  and 
that  after  having  been  reading  or  working  for 
some  time,  the  letters  or  work  become  confused  or 
disappear  altogether.  After  rubbing  the  eyes,  or 
closing  them  for  a  short  time,  work  can  be  con- 
tinued.   These  symptoms  are  those  of  asthenopia. 

In  high  degrees  (of -J,  and  more)  the  acute- 
ness of  vision  is  rarely  perfect,  and  asthenopia 
appears  sooner.  The  cause  of  this  in  some  is 
astigmatism,  in  others  it  nuist  be  attributed  to 
congenital  anomalies  of  the  letina  or  optic  nerve. 
Occasionally  we  meet  witli  hypermetropia  m  which 
the  optic  disc  and  retina,  as  far  as  ophthalmoscopic 
appearances  go,  are  quite  healthy,  and  yet  vision 
is  reduced  to  perception  of  shadows,  or  only  — 

"^"'rhe  acuteness  of  vision  may  still  be  called  per- 
fect, if  with  the  assistance  of  convex  glasses  it  can 
be  made  to  reach  that  of  the  normal  eye  ;  e.g.  it 
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No.  ] .  can  be  read  at  1  ft.,  No.  C  at  6  ft.,  No,  10, 
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at  10  ft,  &c. 

If  one  eye  alone  is  highly  hypermetropic,  the 
other  but  slightly,  the  former  through  not  being 
used  becomes  amblyopic  Kiipid  improvement  ol 
vision  is  obtained  when  practising  the  amblyopic 
eye  alone  frequently  with  convex  lenses. 

Trealmciit. — Most  of  the  inconveniences  arising 
from  hyperraetropia  can  be  removed  by  the  use  oC 
spectacles  with  convex  lenses.  Persons  who  ob- 
ject to  spectacles  have  to  put  up  with  the  incon- 
venience arising  from  the  hypermetropia. 

Hypermetropic  persons  often  attribute  the 
asthenopia  to  commencing  araaurnsis,  and  their 
minds  are  much  relieved  by  an  explanation  of  the 
nature  and  cause  of  these  symptoms. 

Few  hypermetropics  object  to  wearing  spec- 
tacles, since  in  most  cases  they  have  only  to  be 
worn  for  "near- work."  It  is  well,  by  paralysing 
the  accommodation  with  atropia  to  ascertain  tlie 
absolute  decree  of  hypermetropia.  In  persons 
engaged  in  business,  or  of  nervous  temperament, 
this  may  be  dispensed  with,  provided  we  explain 
to  the  patient  the  nature  of  the  case,  and  the  ne- 
cessity of  having  the  spectacles  altered,  as  soon  as 
the  symptoms  of  asthenopia  reappear. 

Tlie  object  of  wearing  spectacles  with  convex 
lenses  is,  to  remedy  the  faulty  refraction  arising 
from  the  malposition  of  the  retina,  to  prevent  the 
power  of  accommodation  from  being  used  unneces- 
earily,  and  to  remove  the  asthenopia,  and  often 
the  convergent  strabisms. 

A  hypermetrop  who,  to  see  without  effort  of 
accommodation  at  distance,  requires  spectacles 
with  convex  lenses  of  ten-inch  focus  (=xV)5  who 
has  therefore  a  manifest  hypermetropia  of  Jg-,  and 
whose  nearest  point  of  dis'tinct  vision  without  the 
convex  lens  lies  at  20"  from  the  eyes,  has  a 
range  or  power  of  accommodation  of  (JL  + 
a  little  more  than  i.  To  overcome  the  hypeV 
metropic  shape  of  the  eye  he  is  compelled  to  in- 
crease the  convexity  of  his  crystalline  lens  to  an 
extent  which  is  equal  to  the  addition  to  it  of  a 
convex  lens  of  ten-inch  focus.  In  this  case  a 
large  quantity  of  the  power  of  accommodation  is 
used  to  overcome  the  hypermetropia 

The  region  of  accommodation  in  the  above  cnse 
extends  from  twenty  inches  to  o=  (=  infinite  dis- 
tance) i.e.,  objects  placed  at  twenty  inci,e«,  and 
at  liny  distance  beyond  twenty  inches,  can  be  seen 
distinctly.  To  make  useful  the  power  of  accom- 
modation (of  -Jj;)  which  is  employed  to  overcome 
the  hypermetropia,  we  give  spectacles  with  convex 
lenses  of  ten-inch  focus.  With  these  <Jistant 
objects  are  seen  distinctly  without  an  eflbrt  of  ac- 
commodation. 

The  absolute  power  of  accommodation  has  not 
become  increased  by  the  use  of  these  spectacle'^ 
but  the  power  which  was  wasted  is  made  useful  • 
and  objects  which  are  placed  at  about  0"  frum  tlu' 
eyes  can  now  be  seen  distinctly.  Thus  the  region 
of  accommodation,  instead  of  extending  only  IV,„„ 
twenty  inches  to  a  great  distance  (from  twenty 
inches  to  CO),  extends,  with  the  aid  of  spectacles 
from  6'  from  the  eyes,  to  os.  ' 

No  spectacles  need  be  worn  as  long  as  vision  foi 
distance  is  good,  and  no  asthenopia  complained  of 
To  hnd  the  proper  spectacles,  we  first  ascertain  the 
amount  of  manifest  hypermetropia,  by  plaei„„  ,1.,. 
pntient  at  twenty  feet  from  the  letters  of  No  20 
If  he  aiiinot  spell  these  at  that  distance,  we  diren 

vol..  II.  ""<-l.l 


him  to  walk  slowly  towards  the  letters-and  to  stop 
when  he  can  spell  them. 

We  commence  the  trial  with  lenses  at  that  dis- 
tance. If  both  eyes  are  equal,  we  try  both  eves 
simultaneously.  If  he  can  only  spell  the  letters 
with  one  eye,  vision  of  the  other  being  defective 
we  keep  the  defective  eye  closed  during  the  exami- 
nation of  the  other. 

We  then  try  whether,  when  looking  through  a 
convex  lens  (commencing  with  No.  60  convex) 
the  patient  cm  spell  the  letters;  if  so,  we  continue 
trying  convex  lenses  until  we  have  found  the 
strongest  with  which  this  can  still  be  done.  Sup- 
pose the  patient  spells  the  letters  of  No.  20  at 
twenty  feet,  and  can  do  the  same  with  No.  40  30 
or  20  convex,  but  no  more  with  No.  18  convex' 
J^rom  this  we  infer  that  No.  20  is  the  stron-res^ 
convex  lens  which  brings  the  rays  coming  fVom 
the  letters  of  No.  20  to  a  focus  on  the  retina,  and 
we  advise  spectacles  with  lenses  of  twenty-inch 
focus  to  be  used  for  both  eves  for  readino-  and 
other  near- work.  These  spectacles  remove  the 
manifest  hypermetropia,  and  often  allow  the  pa- 
tient to  continue  work  for  several  years  without 
latigue. 

We  must  insist  upon  the  spectacles  being  altered 
as  soon  as  the  eyes  become  fatigued  at  work.  E  p- 
suppose  in  the  above  case  spectacles  with  No  20 
convex  to  have  been  worn  for  two  years,  after 
which  time  asthenopia  appears  again.  We  again 
determine  the  strongest  convex  lens  with  which 
the  patient  can  now  spell  letters  of  No  "^0  at  the 
distance  at  which  he  can  spell  them  without  lenses 
Suppose  we  find  No.  16  to  be  that  convex  lens, 
we  order  the  patient  to  have  the  twenty-inch 
convex  lenses  removed,  and  sixteeu-inch  convex 
lenses  inserted  into  the  same  spectacle  frame, 
Ihese  spectacles  are  to  be  used  for  reading, 
fgain  symptoms  of  fatigue  appeS 

All  hypermetropia  becomes  manifest  as  ao-e  ad- 
vances and  the  power  of  accommodation  be'come. 
ess.  Therefore  at  the  age  of  40,  45,  or  50  as 
ar  as  the  hypermetropia  is  concerned,  the  spec- 
tacles need  no  more  be  changed.  At  that  a«B 
presbyopia  must  be  taken  into  account. 
Presbyopia.)  ^ 

In  one  patient,  who  commenced  with  No  20  con 
vex,  we  may  find  that,  all  hypermetropia  havimr 
become  man.lest,  he  recognises  the  letters  of  No 
20  at  twenty  feet,  with  No.  10  convex.    Now  in 
this  case.  If  It  had  been  desirable  at  the  time  when 
spectacles  with  No.  20  convex  lenses  were  order  cj 

L  Z     ?  ^T''  ''vpermetrop^ 
(i.e.  not  only  the  m.^nifest,  but  also  the  latent 
hypermetropia),  we  should  have  found  that  aft 
paralysing  the  accommodation  with  atropia,  the  ab- 
solute hypermetropia  did  amount  to 

The  patient  wlien  beginning  to  wJar  spectacles 
or  work,  should  at  first  only  use  them  for  half  a, 
hour  a  a  time  frequently  during  the  day.  U 
abou  three  weeks  later  he  may  use  then,  con  tin,! 
ally  during  the  day,  and  some  weeks  later  also  at 
night. 

If  the  spectacles  do  not  suit,  and  on  enquiring 
we  find  that  the  patient,  when  reading,  gradualiv 
brings  the  book  nearer  and  nearer,  beca.'.s^e  Scmf 
not  see  the  letters  distinctly  at  the  distance  -.t 
which  the  book  was  held  at  first,  we  aseerta,,.  J  . 
1.  Whether  the  ra.me  of  accommodation  (consid.M- 
nig  the  age  of  the  patient)  is  normal.    If  s„, 
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act  on  the  supposition  that  the  accommodation 
(the  contraction  of  the  ciliary  muscle)  i»  still  too 
strong.  This  is  the  result  of  habit,  through  the 
patient  not  having  worn  spectacles,  or  not  tiie 
proper  kind.  The  patient,  although  the  spectacles 
remedy  the  latent  hypermetropia,  exerts  the  accom- 
modation too  much.  Vision  thus  becomes  indis- 
tinct, and  the  book,  to  obviate  this,  is  brought 
nearer  and  nearer.  "  The  eyes  ache  "  partly  fruni 
undue  contractiun  of  the  ciliary  muscle,  partly 
from  the  effort  which  the  internal  recti  muscles 
have  to  make  to  maintain  the  convergence  of  the 
eyes  which  is  necessary  for  reading  when  the  book 
is  held  too  close. 

In  such  cases,  we  at  first  try  spectacles  with  con- 
Tpx  lenses;  e.g.  in  manifest  hypermetropia  of  5^0' 
prescribe,  instead  of  No.  20  convex,  No.  30  con- 
vex, for  reading.  The  spectacles  are  to  be  used 
for  all  near-work.  The  work  should  be  inter- 
lupted  frequently,  to  rest  the  eyes,  and  also  as 
soon  as,  through  vision  becoming  indistinct,  the 
desire  arises  to  bring  the  work  nearer  to  the  eyes. 
In  this  way  the  action  of  the  ciliary  muscle — the 
accommodation— is  gradually  regulated.  "We  give 
stronger  lenses  and  proceed  as  directed  above  as 
goon  as  near  work  can  be  performed  without 
fatigue. 

Such  cases  appear  to  recover  more  rapidly 
•when  wearing  the  spectacles  at  first  continually, 
assisting  the  efforts  of  accommodation  at  all  dis- 
tances. 


Myopia  (  =  M.)  (Short-sight.  Brachurae- 
tropia.)  In  many  of  the  modern  books  on  ophthal- 
mology we  still  find  it  stated  that  myopia  is  the  re- 
sult of  too  great  refractive  power  of  the  cornea  and 
kns  causing  the  image  of  objects  to  be  formed  in 
front  of  the  retina.  A  faulty  state  of  the  light-re- 
fracting portions  of  the  eye  is  supposed  to  be  the 
cause  of  myopia.  Dissection,  measurements,and  oph- 
thalmoscopic examinations  have,  however, 'shown 
that  in  nearly  all  cases  of  myopia  the  light-refracting 
parts  are  normal  as  regards  their  curvature,  but 
that  the  retina  (and  the  adjoining  tunics)  lie  at 
too  great  a  distance  from  the  cornea  and  lens. 
The  principal  focal  distance  of  these  (of  the 
dioptric  system)  thus  comes  to  lie  in  front  of  the 
retina. 

No  doubt  cases  occur  in  which  myopia  arises 
from  too  great  convexity  of  the  cornea  (as  in 
conical  and  globular  cornea),  or  from  displacement 
or  too  great  convexity  of  the  lens,  e.g.  during 
spasm  of  the  ciliary  iiuiscle.  ,  •  ,  • 

We  shall  speak  here  of  the  myopia  which  is 
the  result  of  an  anomaly  of  the  shape,  and  with  it, 
of  the  position  of  the  tunics  (sclerotic,  choroid,  and 
retina).  This  anomaly  is  the  opposite  to  the  one 
found  in  hypermetropia,  and  consists  in  an  undue 
extension  of  the  sclerotic,  choroid,  and  retina,  espe- 
cially round  the  optic  nerve  and  in  the  region  of 
the  yellow  spot.  If  in  the  latter  part  the  exten- 
sion is  prominently  great,  it  is  described  as  pos- 
terior staphyloma  (staphyloma  posticum).  The 
hypermetropic  eye  is  small  (short  from  before 
backwards)  ;  the  myopic  eye  is  enlarged  or 
elongated  (long  from  before  backwards  —  egg- 
shaped).  Connected  with  this  abnormal  shape 
are  alterations  of  the,  tunics  and  of  vision,  and  a 
series  of  morbid  changes. 

The  diagnosis  of  myopia  is  made  out  of  the 
distance  of  the  tunics  from  the  dioptric  jsystem 
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(cornea  and  crystalline  lens),  and  out  of  the  alte- 
ration of  these  tunics,  especially  round  the  optie 
disc  and  in  the  region  of  the  yellow  spot,  as  seen 
by  the  ophthalmoscope.  In  this  we  are  assisted 
by  the  state  of  vision,  and  by  the  trial  with  con- 
cave lenses. 

Examination  with  the  ophthalmoscope.  —  An 
observer  with  normal  eyes  can  by  direct  examina- 
tion with  the  ophthalmoscope  recognise  the  shape 
of  every  eye,  whether  the  eye  be  too  short, 
normal,  or  too  long,  as  long  as  the  optic  diss 
is  visible.  He  can,  after  some  practice,  in  the 
myopic  by  this  means  even  determine  the  aver- 
age degree  of  the  myopia.  The  sooner,  during 
direct  examination,  the  well-defined  outlines  of 
the  inverted  image  of  the  optic  disc  of  the  myopie 
eye  (under  the  influence  of  atropia)  appear  indis- 
tinct, when  a(ipi'oachiiig  the  eye  from  the  distance 
at  which  they  were  seen  distinctly  with  tlw 
ophthalmoscope,  the  higher  is  the  degree  of  the 
myopia.  In  slight  degrees  of  myopia  (of  -^g 
and  less)  the  erect  image  can  also  be  seen  ; 
in  the  higher  degrees,  to  do  this,  a  concave  leii» 
strong  enough  to  neutralise  the  myopia  must 
be  placed  behind  the  sight-hole  of  the  ophthal- 
moscope. 

The  indirect  ophthalmoscope  examination  is 
conducted  in  the  usual  way. 

The  optie  disc,  &c.,  of  the  myopie  eye  generally 
appear  small.  A  convex  lens  of  from  6  inches  to 
10  inches  focus  is  placed  behind  the  sight-hole  of 
the  ophthalmoscope,  if  it  is  thought  desirable  to 
make  the  optic  disc,  &c.,  appear  larger.  While 
holding  the  convex  lens,  as  is  usual  during  ex- 
amination of  the  inverted  image,  we  approach  the 
eye  up  to  from  2  inches  to  3  inches,  while  looking 
through  the  sight-hole  of  the  ophthalmoscope  aud 
through  the  convex  lens  behind  it,  when  we  per- 
ceive the  magnified  inverted  image  of  the  optic 
disc. 

The  different  paits  of  the  myopic  eye  are  ex- 
amined in  the  succession  usual  in  ophthalmoscopic 
examination,  paying  particular  attention  to  the 
outer  margin  of  the  optic  disc  when  examining  the 
erect,  and  to  its  inner  margin,  when  examining  the 
inverted  image. 

Alterations  of  the  tunics— l:\i<&  following  de- 
scription of  the  alterations  of  the  tunics  of  the 
myopic  eye  is  the  combined  result  of  dissection  and 
of  ophthalmoscopic  examination. 

The  abnormal  shape  of  the  myopic  eye  (of  the 
curvature  of  its  tunics,  especially  of  the  part  which 
extends  from  the  outer  margin  of  the  corne» 
towards  the  optic  nerve)  is  as  readily  perceived  as 
that  of  the  hypermetropic  eye. 

By  directing  the  myop  to  turn  the  eyes  in 
different  directions,  we  readily  observe  the  abnor- 
mally great  distance  which  exists  between  the 
(iiargin  of  the  cornea  and  the  region  near  the  opOC 
lU'rve.  Combined  with  this  we  find  a  too  slight 
ciirvaturi?  of  the  sclerotic. 

Generallv,  all  diameters  of  the  myopic  eye 
are  enlarged,  but  as  a  rule  the  one  from  below 
backwards   most.    The  sclerotic  in   the  region 
of  the  yellow  spot  appears  bluish  and  thinnta 
distension  of  the  tunics  m  that  par 
considerable.     In    some  cases 
nearly'  transparent. 
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may  cause  this  part  to  become  swollen  and  ffidtf- 
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iiatous,  and  to  appear  thicker  1 
the  sclerotic.     This,  however,  is  a  very 
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occurrence.  The  most  bulging  pnrt  of  the  dis- 
tension often  corresponds  to  the  region  of  the 
yellow  spot,  or  lies  somewhere  between  this  spot 
■and  the  nearest  niaryiit  of  the  optic  disc,  and  may 
project  as  much  us  'J'"  beyond  the  general  curva- 
ture of  tli«  sclerotic.  The  distension  round  the 
optic  disc  may  be  very  considerable  without  there 
beiny  any  circumscribed  pioUusion  of  the  eyeball 
at  all.  The  antero-posterior  diameter  of  the  eye 
in  some  cases  amounted  to  from  14'"  to  15"',  and 
the  transverse  diameters  to  from  10"'  to  12"'. 
Corresponding  to  the  externally  perceptible  changes 
of  curvature  and  colour  of  tlie"  sclerotic,  we  find 
changes  ia  the  choroid,  the  optic  disc  and  the 
retina. 

TJie  Choroid. — In  this  tunic  occur  changes 
which,  once  seen  with  the  ophthalmoscope,  can 
hardly  be  mistaken  again.  The  changes  are 
those  of  atrophy  preceded  by  hyperajniia.  They 
are  the  result  of  distension,  aiid  are  most  con- 
spicuous in  the  choroid  on  account  of  the  great 
alteration  of  its  colour.  The  signs  of  atrophy  be- 
come  mare  conspicuous  as  the  myopia  advances. 
They  are  often  visible  at  birth.  Tliey  indicate 
progress  of  the  myopia  if  they  are  considerable 
near  the  crescent,  and  shade  off  into  the  healthy 
choroid.  About  the  age  of  forty,  the  atrophy  be- 
comes more  conspicuous,  and  its  boundary  more 
irregular.  With  the  ophthalmoscope  we  first  look 
for  the  optic  disc  and  for  the  tunics  immediately 
adjoining  it;  then  for  the  region  of  the  yellow 
spot,  and  lastly  inspect  the  more  peripheral  parts 
of  the  choroid,  the  optic  disc,  and  the  tunics  im- 
mediately surrounding  it. 

Nearly  in  all  myopic  eyes  we  find  a  white 
figure,  which  in  most  cases  has  a  crescentic  form 
(and  is  termed  "the  crescent")  adjoining  the 
portion  of  the  margin  of  the  optic  disc  which  lies 
next  the  yellow  spot.  When  examining  the  in- 
verted image  we  of  course  see  the  crescent  on  the 
(inner)  nasal  side  of  the  optic  disc.  The  convex 
aide  of  *•  the  crescent "  is  directed  towar-ds  the 
region  of  the  yellow  spot  The  crescent  varies  in 
size.  The  rule  is  that  it  is  the  broader,  i.e.  its 
axis  the  longer,  the  higher  the  degree  of  myopia. 
When  extending  all  round  the  optic  disc,  or  more 
in  some  directions,  it  loses  the  crescentic  shape 
and  changes  into  an  irregular  white  figure  which, 
however,  in  ail  aises  is  broadest  towards  the 
region  of  the  yellow  spot.  In  high  degrees  of 
myopia  it  may  reach  to,  or  even  pass  beyond, 
this  spot.  Its  white  colour  is  caused  by  the 
sclerotic  shining  thn.ugli  the  atrophic  choroid. 
The  more  clearly  the  white  sclerotic  is  visible,  the 
higher  is  the  degree  of  atrophy.  The  colour  ol 
the  crescent  may  be  varied  by  blood  in  the  ves- 
sels of  tiie  choroid  or  by  portions  of  choroidal 
pigment. 

Minuie  examination  of  the  transparent  atrophic 
portion  of  the  choroid  (of  '"the  crescent")  shous 
that  it  is  thinnest  whiiv  it  joins  the  optic  disc, 
and  that  though  atrophic  (deprived  of  its  pigment 
and  capillaries),  it  can  be  traced  up  to  the  margin 
of  the  disc.  Traces  of  the  walls  of  the  larger 
blood-vessels  are  frequently  found  in  it.  The  term 
stapliyloma  posticuin  id  applied  to  the  thinned 
portion  of  the  tunics  if  it  project  towards  the  orbit 
beyond  the  general  curvature  of  the  eyeball.  The 
boundary  of  the  crescent,  if  sharply  defined  bv  the 
natural  colour  of  the  choroid,  indicates  that  the 
myopia  is  not,  or  but  slighily,  progressing. 
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Atrophic  changes  in  the  part  of  the  choroid 
adjoining  the  crescent  are  observed  in  increasing 
myopia.  These  atrophic  changes  iire,  in  fair 
persons,  a  light  red  c-olonr  of  the  choroid,  which 
is  most  marked  along  the  crescent,  and  does  not 
entirely  mark  the  larger  cJioroidal  vessels.  These 
vessels  stand  fartlier  apart  than  in  the  healthy 
choroid.  In  persons  with  strongly  pigmen- 
ted choroids  ("in  dark  persons")  the  pigment 
spots  along  the  crescent  are  particularly  well 
marked. 

On  minute  examination  of  the  atrophic  parts, 
we  find  (1)  alterations  in  the  stellate  pigment 
cells  of  the  choroid. 

The  cells  become  paler,  even  sooner  than  the 
granules  of  the  hexagonal  cells  ;  e.g.  frooi  a  deep 
brown  they  change  into  a  pale  yellow  colour,  and 
finally  disappear.  The  pigment  molecules  dis- 
appear before  the  cells.  The  changes  of  atrophy 
\n  the  choroid  are  most  advanced  where  the  thin- 
ning of  the  tunics  is  most  considerable.  The 
walls  of  the  hexagonal  cells  disappear  ;  their  pig- 
ment granules  are  scattered  about  as  groups  of 
brown  or  black  spots,  or  as  solitary  browa 
granules. 

Alleratioiis  in  ike  Llood-vessels  of  ike  ckoroid. — 
The  large  veins  near  the  atrophic  parts  are  filled 
with  blood  and  broad.  They  do  not  stand  so 
wide  apart  as  those  in  the  more  atrophic  and  dis- 
tended portions.  An  uniform  red  colour  of  the 
choroid  round  the  atrophic  parts,  compared  witk 
.that  of  less  distended  and  more  distant  portions,  is 
a  sign  of  hyperamia  of  the  choroid,  which  often 
precedes  atrophy. 

77ie  alteralious  of  the  optic  disc.—The  xiptic  disc, 
like  the  adjoining  distended  tunics,  is  pushed 
backwards  and  displaced  towards  the  inner  wall 
ot  the  orbit.    Its  position  is  altered. 

In  the  healthy  eye,  the  tunics  are  thickest  round 
the  optic  nerve  ('-round  the  optic  disc  ■").  The 
attachments  of  the  nerve  to  the  tunics  is  particu- 
larly strong.    In  the  myopic  eye,  the  tunics,  espe- 
cially at  the  outer  marRin  of  the  optic  disc  (and  in 
high  degrees  of  myopia,  all  round  the  nerve)  are 
abnormally  thin.    A  fibrous  sheath  surrounds  the 
yptic  nerve  in  the  orbit.  On  reaching  the  sclerotic. 
It  becomes  firmly  attached  to  the  latter.    Its  fibres 
mix  with  those  of  the  sclerotic.    This  sheath  is 
separated  from  the  optic  nerve,  or,  properlv  speak- 
ing, from  the  fi  rous  tissue  which  immediately 
surrounds  the  nerve  fibres,  by  loose  connective 
tissue.    Those  fibres  of  the  fibrous  tissue  which 
iiiimediately  surround  the  optic  nerve-fibres  and 
which  he  nearest  the  tunics,  are  attached  to  and 
pass  into  the  choroid  and  into  the  upper  margin  of 
the  sclerotic  aperture.    The  tunics,  as  well  as  the 
librous  tissue  of  the  optic  nerve  joining  them 
become  distended  at  this  spot ;  and  it  is  here,  and 
especially  on  the  side  next  the  yellow  spot,  that 
the  distension  and  thinning  become  apparent  in 
the  choroid  as  "  crescentic  atrophy."  greater 
tlie  distension,  the  more  does 'the  optic  nerve 
recede  from  the  distended  margin  of  the  sclero- 
choroidal  aperture.    The  sheatli  of  the  optic  nerve 
IS  connected  loosely  with  the  nerve,  but  firmly 
with  the  sclerotic   by  connective  tissue.  The 
more  the  portion  of  librous  tissue  which  connects 
the  disc  with  the  choroid  and  sclerotic  becomes 
distended,  the  more  does  the  optic  disc  recodu 
and  the  larger  becomes  the  space  (crescent)  bi- 
tween  the  disc  and  the  tunics'.    The  loose  con- 
;!  r  2 
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nectivc  tissue  whicli  intervenes  between  the  nerve 
and  its  sheath  does  not  oppose  the  distension. 
The  tunics  adjoining  the  "  crescent "  also  becona- 
distended. 

The  optic  disc,  as  a  rnle,  appears  smaller  than 
that  of  the  emmetropic  eye.  The  curvature  oHts 
surface  on  the  side  adjoining  the  "  crescent "  is 
flat,  or  may  be  cupped.  It  is  unusually  convex  on 
the  opposite  side.  The  shape  of  the  disc  is  fre- 
quently oval,  the-  long  axis  of  the  oval  being  verti- 
cal. The  optic  disc  may  in  reality  be  round,  but 
appear  oval ;  1.  If  through  great  distension  ot 
the  tnnics  and  of  the  attachments  of  the  disc,  it  is 
much  displaced  towards  the  inner  wall  of  tlie 
orbit.  It  is  then  seen  more  sideways  when 
viewed,  e.g.,  with  the  ophthalmoscope.  2.  If  the 
choroid  and  retina,  opposite  the  distended  mar- 
gins, encroach  upon  the  disc.  The  optic  disc 
xarely  has  the  natural  pink  colour  throughout.  It 
often  is  too  red  (a  hyperaemia  which  generally 
accompanies  rapidly  progressing  myopia),  or  it  has 
u  greyish-pink  colour.  Frequently  we  find  that 
portion  of  the  optic  disc  ansemic  which  joins  the 
most  distended  and  atrophic  part  of  the  tnnics, 
■while  the  rest  of  the  disc  has  a  pink  colour.  The 
Tessels  of  the  retina,  where  they  pass  through  the 
optic  disc,  are  rarely  quite  like  those  of  the  emme- 
tropic eye.  Tiiey  are  too  numerous  in  rapidly 
increasing  myopia.  The  veins  are  tortuous  and 
full.  In  all  cases,  their  course  differs  in  the  more 
distended  from  that  in  other  parts  of  the  optic 
disc  and  retina.  In  the  distended  parts  of  the 
retina  they  stand  further  apart,  and  follow  the 
curvature  of  that  tunic.  If  the  boundary  of  the 
distended  part  is  abrnpt,  their  abrupt  curve  from 
it  upon  the  more  normally  curved  parts  of  the 
letina  is  very  conspicuous. 

The  region  of  the  yellow  spot  is  not  only  dis- 
tended, but  also  somewhat  displaced  towards  the 
inner  wall  of  the  orbit.  The  distension,  as  round 
the  optic  disc,  is  accompanied  by  changes  ol 
structure  (atrophic  changes).  These  are  most 
conspicuous  in  the  choroid.  The  many  ap- 
parent varieties  of  atrophy  chiefly  depend  on 
the  tint  of  the  pigment  and  an  the  degree  of  dis- 
tension. 

Irregular  light  and  dark  brown  spots  (groups  ot 
stellate  pigment  cells),  bright  red  or  whitish  spots, 
and  in  extreme  cases,  well-defined  white  spots  or 
fissures  (transparent  portions  of  choroid,  devoid  of 
blood  and  pigment)  may  be  found.  In  rare  cases 
we  find  the  atrophic  changes  far  advanced  and 
well  marked  in  tiiis  region,  while  round  the  optic 
di!,c  they  are  less  conspicuous,  or  separated  iron' 
the  disc  by  a  more  healthy-looking  portion 
Generally,  however,  the  atrophy  at  the  outer 
margin  of  the  optic  disc  merges  into  that  of  the 
region  of  the  yellow  spot,  where  it  is  less  conspicu- 
ous through  the  choroid  being  more  richly  pig- 
mented. 

Degree  of  Mi/opia.— My o^\c  persons  see  dis 
tinctly  only  at  a  certain  distance.  The  further 
the  retina  lies  from  the  cornea  and  lens  (from  the 
dioptric  system)  the  shorter  is  that  distance,  i.e. 
tlie  nearer  the  eyes  lies  the  furthest  point  of  dis- 
tinct vision.  Beyond  that  distance  objects  appear 
confused,  or  are  not  visible  at  all. 

The  degree  of  myopia  is  known  if  the  distnnce 
(=  11)  of  the  furthest  point  of  distinct  vision 
(=  r)  from  the  nodal  point  (from  the  point  within 
the  eye  where  the  refracted  rays  cross  each  other) 


is  known.  If  the  furthest  jioi'nt  of  distinct  vision 
lies  at  10  inches,  the  myopia  is  =  -^jyth  ;  if  it  lies 
at  5  inches,  the  myopia  is  =  |di,  &c. 

To  determine  the  furthest  point  of  distinct  vision 
accurately  we  make  use  of  concave  lenses. 

The  rays  which  come  from  objects  situated  at 
the  furthest  point  of  distinct  vision  are  still  suffi- 
ciently divergent,  after  refraction  by  the  cornea 
and  lens,  to  be  brought  to  a  focus  in  the  retina. 
Raya  of  less  divergence,  i.e.  coming  from  objects 
'urther  distant  than  the  furthest  point  of  distinct 


vision,  must,  by  the  aid  of  some  concave  lens,  be 
made  more  divergent,  to  bring  them  to  a  focus  in 
the  retina.  The  weakest  concave  lens,  which 
give  sufficient  divergence  to  parallel  rays  (i.e.  to 
rays  from  very  distant  objects)  to  cause  them  after 
refraction  by  the  eye  to  be  brought  to  a  focus  in 
the  retina,  expresses  the  degree  of  myopia.  To 
find  this  lens  quickly,  we  ascertain  the  furthest 
point  at  which  the  patient  can  read  ordinary  type. 
Suppose  he  reads  type  No.  1.  at  10  inches  and 
not  further,  we  try  No.  10  concave  ;  if  he  reads 
No.  1  at  5  inches,  we  try  No.  5  concave,  &c.  This 
lens,  or  one  a  little  stronger  or  a  little  weaker,  is  as 
a  rule  the  one  which  improves  vision  for  distance 
most.  We  try  both  eyes  at  the  same  time,  if 
both  are  equally  myopic.  If  one  eye  is  more 
myopic,  we  must  find  the  concave  lens  which 
exactly  suits  each  eye  separately,  beginning  with 
the  least  myopic  eye. 

If,  with  the  concave  lens,  the  patient  spells  the 
.etters  of  No.  20  at  20  feet,  of  No.  40  at  40  feet, 
&c.,  we  have  not  only  ascertained  the  degree  of 
the  myopia,  but  also  the  acuteness  of  vision 
for  distance.  Very  often  in  high  degrees  of 
nivopia  the  acuteness  of  vision  is  imperfect. 

"a  myopia  of  -^ih  (=  M  -Jgth)  means  a  myopic 
eye  which  requires  a  concave  lens  of  10  inches 
focus,  for  seeing  at  distance,  as  acutely  as  the 
emmetropic  eye  does  without  artificial  means. 

The  highest  degree  of  myopia  on  record  is 
one  of  \.2,  i.e.  one  requiring  a  concave  lens 
of  a  little  more  than  1  inch  negative  focal  dis- 
tance. 

For  practical  purposes,  when  speaking  of  the 
treatment  of  myopia  by  spectacles,  a  myopia  M 
^th  is  termed  one  of  slight  degree  ;  a  myopia  of 
J^th  one  of  moderate  degree  ;  and  a  myopia  of 
ith  one  of  high  degree.  In  the  treatment  of 
intermediate  degrees  of  myopia  (of  those  exceeding 
ith,  e.g.  I,  or  ^,  and  those  slighter  than  Tj^th,  e.g. 

or  ^)  we  must  be  guided  by  the  rules  larf 
down  for  the  treatment  of  slight,  moderate,  and 
high  degrees  of  myopia.  .  . 

Cause  a7id  progress.— The  cause  of  myopia  is 
found  in  the  too  great  distance  of  the  retma  and 
of  the  adjoining  tunics  from  the  dioptric  system 
(from  the  cornea,  lens,  &c.).  The  abnormal  position 
of  the  tunics  is  the  result  of  distension  and  of  m- 
'  creased  curvature,  especially  round  the  optic  ctise, 
;,nd  in  the  region  of  the  yellow  spot.  Th«dimimt| 
tion  of  the  natural  thickness  and  curvature  ot  ine 
tunics  is  congenital.  .  . 

The  eyes,  like  the  rest  of  the  body,  increase  m 
size  up  to  a  certain  period  of  life.    In  the  niyoi^-c, 
his  is  accompanied  by  a  more  or  less  rafia  n 
crease  of  myopia,  which  is  chiefly  promoted  by 
the  natureof  the  work  which  the  eyes  Have 
perform.  ,  >»  >he 

During  reading,  and  other  "  "W^-"'"^'''  „" 
object  has  to  be  held  close.  The  great  convergence 
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of  the  eyes  is  accompani«d  by  pressure  of  tlie 
muscles  upon  the  eyeball,  and  generally  by  stoop- 
ing, with  increased  accumulation  of  blood  in  the 
eyes. 

The  tunics,  especially  round  the  optic  disc,  and 
in  the  region  of  the  yellow  spot,  being  naturally 
weak  in  the  myop,  their  curvature  becomes  in- 
creased, nnd  thuir  structure  altered.  This  altera- 
tion occurs  in  every  myopic  eye,  and  makes  itself 
most  felt  between  the  age  of  fifteen  and  twenty-five. 
Its  chief  symptom,  as  regards  vision,  is  an  in- 
crease of  the  myopia.  In  many  patients  this 
increase  is  accompanied  by  what  are  termed  symp- 
toms of  irritation.  These  may  rise  to  inflammation. 
Tiiey  are  generally  coupled  with  a  more  rapid  in- 
crease of  the  myopia,  though  in  rare  instances 
myopia  may  rapidly  reach  a  high  degree  without 
symptoms  of  irritation. 

An  increase  of  myopia,  with  changes  in  the 
tiinics,  is  observed  in  every  myopic  eye.  In  some 
the  progress  is  rapid,  in  others  almost  imperceptible. 
Slight  degrees  of  myopia  may  become  changed 
into  extreme  ones,  while  high  degrees  may  increase 
but  slowly;  though  the  rule  is,  that  the  myopia 
increases  more  rapidly  if  it  has  already  reached  a 
high  degree  before  the  age  of  twenty. 

Myopics  generally  are  aware  that  by  the  aid  of 
spectacles  vision  can  be  improved  for  distant  ob- 
jects, but  often  for  appearance  sake  prefer  being 
without  such.  Others  occasionally  use  an  eye- 
glass for  looking  at  distant  objects.  Many  myopic 
persons  pass  through  life  without  ever  wearing 
spectacles,  and  without  experiencing  inconvenience 
from  their  myopia,  and  retain  excellent  sight  for 
reading  and  near-work.  Experience,  however,  has 
shown  that  myopics  who  wear  spectacles  through- 
out life,  are  much  less  exposed  to  the  morbid 
changes  which  at  some  period  make  the  myopic 
eye  very  troublesome,  and,  in  many  instances, 
useless. 

Of  these  morbid  changes  the  most  frequent 
are ;  symptoms  of  irritation,  muscse  volitantes, 
and  sudden  or  rapid  impairment  of  vision. 

Vision  of  Myopics. — The  rays  coming  from  ob- 
jects which  are  placed  beyond  the  furthest  point 
of  distinct  vision  of  the  myopic  eye  are  no  more 
brought  to  a  focus  in  the  retina.  The  objects  ap- 
pear ill-defined,  but  are  seen  more  distinctly  by 
screwing  up "  the  eyelids,  so  as  to  narrow  the 
palpebral  aperture  and  the  pupil.  Some  myopics 
very  much  improve  their  vision  for  distance  by 
narrowing  the  palpebral  aperture  so  as  to  look,  as 
it  were,  tlirougli  a  slit.  The  same  occurs  if  the 
size  of  the  pupil  becomes  diminished,  as  in  ad- 
vanced age.  The  acuteness  of  vision  is  normal  if 
the  myop  can,  with  the  aid  of  a  concave  lens,  read 
the  test  types  at  the  normal  distance  ;  e.  g.  No.  1 
at  1  foot.  No.  2  at  2  feet,  &c. 

The  myop  sees  small  objects  better,  because  he 
can  bring  tliem  closer  to  the  eyes,  and  therefore 
sees  tliem  under  a  greater  visual  angle.  With  this 
is  connected  his  being  able  to  work,  read,  &c., 
with  less  light  than  other  eyes.  The  acuteness  of 
vision  in  the  highest  degrees  of  myopia  is  generally 
imperfect,  so  that  in  a  myopia  of  No.  1,  instead 
of  being  read  at  S  inches,  can  only  be  read  at 
'S  inches,  or  not  at  all. 

Often  we  find  one  eye  more  myopic  than  the 
other,  or  in  rare  cases  only  one  myopic,  the  other 
emmetropic,  or  even  hypermetropic.  One  eye  is 
often  used  for  reading,  the  other  for  distance. 


DiminKlimi  of  tlie  aculeiiess  of  vision. — Some 
myopics  state  that  vision  at  no  time  of  life  was 
comfortable,  that  symptoms  of  irritation,  difficulty 
of  recognising  objects,  &c.,  always  existed  more  or 
less.  In  these  we  must,  besides  the  myopia,  ex- 
pect to  find  some  congenital  anomaly,  as  cataract, 
displacement  of  the  crystalline  lens,  or  a  trouble- 
some degree  of  astigmatism  of  the  cornea. 

Impairment  of  vision,  accompanied  by  symptoms 
of  irritation,  generally  appear  during  rapid  growth 
of  the  body. 

The  acuteness  of  vision,  as  age  advances,  de- 
creases more  rapidly  in  the  myopic  than  it  does  in 
the  normal  eye.  E.  g.,  in  a  myopia  of  J  it  may, 
at  the  age  of  sixty,  only  amount  to  ^,  while  in  a 
normal  eye  of  the  same  age  it  is  nearly  as  great. 

The  distension  of  the  retina,  together  with  that 
of  the  other  tunics  (especially  in  the  region  of  the 
yellow  spot),  if  it  goes  beyond  a  certain  point,  is 
the  cause  not  only  of  rapidly  increasing  myopia, 
but  also  of  amblyopia.  The  elements  of  the  retina 
displaced  or  destroyed  through  distension  of  the 
tunics,  &c.,  cease  to  act,  and  patients  complain  of 
"scotomata."  (See  Scotoma.)  The  scotomata  are 
most  troublesome  if  situated  aX  or  near  the  yellow 
bpot.  The  patient  complains  of  "  glimmering  or 
quivering  of  the  letters."  These,  during  reading, 
with  slight  movements  of  the  eyes,  come  to  stand 
alternately  opposite  sensitive  and  more  or  less 
damaged  elements  of  the  retina.  The  complaint 
of  not  seeing  some  words  of  a  sentence,  or  some 
letters  of  a  word,  is  generally  explained  by  morbid 
changes  in  corresponding  parts  of  the  retina. 
Small  letters  or  objects  can  be  seen,  while  larger 
objects  are  less  readily  recognised,  through  parts 
of  them  coming  to  lie  opposite  impaired  portions 
of  retina.  Other  causes  of  impairment,  or  of  loss 
of  vision,  are  ;  Atrophy,  Displacement  of  the 
retina,  Effusion  of  blood,  and  Glaucoma.  (See 
these  articles.) 

Impairment  of  the  function  of  the  part  of  the 
retina  which  joins  the  outer  margin  of  the  optic 
disc  is,  on  examin.ition,  often  observed  in  myopia, 
though  it  rarely  attracts  the  patient's  attention 
unless  it  encroaches  upon  the  region  of  the  yellow 
spot.  In  the  latter  case  patients  complain  of  a 
dark  spot  (by  some  described  as  having  coloured 
margins)  which  obscures  the  part  of  an  object 
which  is  situated  outwards  from  the  point  of  the 
object  directly  looked  at. 

The  size  of  the  impaired  portion  of  retina  some- 
times corresponds  exactly  to  the  size  of  the  crescent, 
but  generally  only  partly  so.  It  depends  upon 
destruction  of  the  retina  adjoining  the  atrophic 
choroid.  The  optic  nerve  fibres  passing  over  the 
impaired  portion  of  retina  are  intact,  since  retinal 
impressions  formed  beyond  the  blind  part  are  per- 
ceived. Cataract  is  a  frequent  complication  of 
myopia^  not  the  uniform  grey  and  opaque  kind, 
but  the  one  which  appears  as  minute  white  dots, 
or  as  polar  cataract,  or  commences  with  narrow 
Btriie  appearing  at  the  margin  of  tlie  lens,  and 
leaving  the  rest  transparent  sometimes  for  years. 

Partial  or  total  spontaneous  dislocation  of  one, 
or  generally  of  both  lenses,  has  repeatedly  been 
observed. 

Muscm  volitantes. — The  abnormal  condition  of 
the  tunics  surrounding  the  vitreous  chamber,  and 
the  changes  to  which  tlie  "  vitreous"  itself  is  sub- 
ject during  distension  of  the  tunics,  are  the  causes 
why  most  kinds  of  muscaj  may  be  met  with  iu 
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jiiyopii;  pj-es.    Tlie  mrtscje  often  appear  suddenly, 
and  witlioTtt  any  signs  of  irritation.    They  are  too 
small  to  be  visible  willi  the  ophthalmoscope,  and  arc 
connected  with  morbid  changes  of  the  "vitreous." 

Not  irafreqiiently  we  meet  with  partial  dis- 
placement of  the  hyaloid  membrane,  fluid  inter- 
Tening  between  it  and  the  retina.  On  careful 
examination  with  the  ophthalmoscope,  we  may 
succeed  in  seeiwg  the  displaced  part.  It  appears 
as  a  transparent  fold  of  membrane  which  in  a 
limited  area  floats  to  and  fro  in  front  of  the  retina. 
It  is  distinctly  perceived  by  the  patient  as  a  dark, 
slightly  movable  sp&t,  and  has  repeatedly  been 
found  on  dissection. 

The  ritreous  substance,  though  free  from  muscje, 
frequently  loses  its  consistence,  becouies  more  or 
Jess  fluid,  either  throughout,  or  only  adjoining  the 
most  atrophic  portions  of  the  tunics.  It  often  gives 
lise  to  "  tremulous  lens  and  iris." 

Photopsia  greatly  distresses  many  myopic  per- 
sons for  years,  and  without  giving  rise  to  any  im- 
pairment of  vision.  It  may  be  intermittent  or 
persiste)it,  and  is  most  troublesome  in  the  dark. 
The  patients  generally  complain  of  red  flashes  of 
light,  or  of  red  spots  appearing  before  the  eyes. 
Several  patients  repeatedly  have  stated,  that  when 
the  flashes  appear  suddenly,  objects  situsvted  exter- 
nally to  the  eyes  could  be  recognised  during  the 
duration  of  a  flash. 

Hypersemra  of  the  optic  disc  accompanying  the 
distension,  &c.  of  the  adjoining  tunics,  and  un- 
usually rapid  atrophy  and  distension  of  the  hexa- 
gonal cells  affecting  the  rods  and  bulbs,  are  pro- 
bably the  sole  cause. 

If  the  photopsia  appears  snddenly  and  simulta- 
neously with  amblyopia,  it  must  not  be  treated 
lightly.  Partial  displacement  of  the  retina,  or 
inflammation  of  some  parts  of  the  tunics,  may  be 
the  cause,  and  must  be  looked  for. 

Treatment. — Tlie  functions  of  the  myopic  eye  as 
regards  acuteness  of  sight  are  often  impaired  by 
undue  distension  of  its  tunics  ;  the  predisposition 
tn  which  exists  in  every  mj'op.  The  increase  of 
distension  cannot  wholly  be  counteracted,  w^hatever 
treatment  be  adopted. 

Our  advice  must  tend  as  much  as  possible  to 
diminish  the  progress  of  the  distension,  i.e.  the  in- 
rrease  of  the  myopia.  We  therefore  recommend 
the  patient — 

Not  to  stoop  when  reading,  &c.  Especially 
strongly  myopic  persons,  as  a  rule,  stoop  when 
reading,  &c.,  and  hold  objects  nearer  than  is  ne- 
cessary for  distinct  vision.  They  must,  to  do  this, 
converge  the  eyes  strongly,  if  both  are  used. 

Stooping  gives  rise  to  over-fulness  and  congestion 
of  the  eyes,  to  increase  of  tension,  and  through  too 
great  convergence  to  pressure  upon  the  already  too 
tliin  coats  of  the  eyeball.  Patients  should  hold 
the  head  upright  when  reading,  and  place  the  book 
or  paper,  when  writing,  on  a  sloping  desk.  Par- 
ticular attention  should  be  paid  to  this  in  children. 

Objects  must  be  held  as  far  from  the  eyes  as  is 
compatible  with  distinct  vision,  and,  if  that  distance 
is  less  than  10  inches,  spectacles  may  be  recom- 
mended ill  young  myopics. 

If  the  patient  complains  of  weakness,  fatigue, 
pain,  irritability,  &c.  of  the  eyes. — These  symp- 
toms are  termed  symptoms  of  irritation.  They 
may  appear  during  near  work,  e.g.  reading  only. 
Often  they  are  present  whether  looking  at  near 
or  at  distant  objects.    They  arc  connected  with 


hyperiemia  of  the  external  and  internal  parts  of 
tlie  eye,  as  observed  in  the  course  of  progressing 
myopia  (distension  of  the  eyes).  Close  applica- 
tion to  studj",  or  to  other  near  work,  during  rapid 
growth  of  all  parts  of  the  body,  seems  to  be  the 
most  common  cause  of  these  tronblesome  symptoms. 
They  very  rarely  rise  to  actual  inflammation. 

The  patient  complains  of  intolerance  of  light, 
which  may  be  very  great,  and  continne  for  months; 
of  watering  of  the  eyes,  and  of  aching  or  of  actual 
pain  over  the  eyebrows,  and  "  at  the  back  of  the 
eyeballs."  Tlie  pain  may  be  caused  by  the  hy- 
perainia  and  distension  of  the  tunics,  or  by  spasm 
of  the  ciliary  muscle.  In  the  latter  case,  we  often 
find  the  portion  of  the  tunics  which  lies  over 
and  near  the  ciliary  muscle  tender  to  the  touch, 
when  the  pain  increases  rapidlj-  during  near  work. 

The  eyes  continue  sensitive  to  light  and  touch 
after  all  near  work  has  been  discontinued.  Rarely 
do  we  hear  the  common  complaint  of  hypermetro- 
pics, of  the  letters  running  into  one  another,  or 
disappearing  after  reading  for  some  time  (=As- 
thenopia). 

It  is  generally  the  aching,  the  weakness,  the 
"  dazzling,"  and  the  intolerance  of  light  which 
compel  the  myop  to  discontinue  near- work,  and  in 
iiigh  degrees  even  to  abstain  from  moving  about  in 
bright  light.  Frequently  the  complaint  is  made, 
that  after  reading  for  some  time,  one  eye  "  moves 
outwards,"  that  the  words  seem  to  move  over  each 
other,  and  that  efforts  to  overcome  the  outward 
movement  are  painful.  This  symptom  is  attributed 
to  insufficiency  of  the  internal  recti  muscles. 

On  examination  with  the  ophthalmoscope  we 
find  sometimes  the  entire  optic  disc  byperremic, 
sometimes  only  the  portion  which  joins  the  least 
distended  part  of  the  tunics,  while  the  one  next 
the  crescent  appears  anaemic.  In  many  cases  it 
appears  as  if  the  retina  (the  retinal  aperture)  en- 
croached upon  the  optic  disc,  i.e.  as  if  it  was 
drawn  over  the  margin  of  the  disc  by  the  dis- 
tended portion  on  the  opposite  side. 

The  optic  disc,  choroid,  and  retina  at  that  spot 
are  particularly  hyperffiraic. 

The  veins  of  the  retina  are  often  very  tortuous 
and  full  over  the  distending  portions  of  the  tunics. 
Sometimes  the  retina  is  not  quite  as  transparent  as 
in  other  parts.  The  choroid  adjoining  the  trans- 
parent atrophic  portions  appears  unduly  "red, 
and  its  veins  gorged  with  blood, 

The  margin  of  the  eyelids  appears  somewhat 
reddened,  and  in  many,  generally  thin, "delicate" 
myopics,  we  find  slight  tinea.  The  subconjunc- 
tival vessels,  emerging  from  the  sclerotic  near  the 
margin  of  the  cornea,  are  numerous,  and  the  pupili 
in  higher  degrees  of  hyperasmia,  is  sluggish. 

In  high  degrees  of  irritation,  a  rapid  increase  of 
myopia,  amounting  in  some  cases  to  amblyopia,  is 
observed.  , 
The  patient  must  abstain  from  the  kind  of  work 
which  brings  on  the  symptoms  of  irritation,  and 
should  never  work  longer  than  can  be  done  with 
comfort.  The  sooner  and  more  strictly  this  rule  is 
oliserved,  together  with  proper  treatment,  the 
shorter  will  be  the  period  during  which  reading. 
&c.,  need  be  prohibited,  and  the  less  rapid  will  be 
the  progress  of  the  myopia. 

Spectacles  with  blue-tinted,  large  round  glasses, 
the  tint  being  selected  which  feels  most  picasa'it 
to  the  patient,  should  be  worn.  They  must  ne 
laid  aside  if  light  is  no  mo»e  troublesome. 
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aching  and  pain  are  often  pemanently  relieved  by 
the  frequent  use  of  atropiii. 

Leeclies  (from  six  to  twelve)  are  applied  to  tlie 
skin  of  each  temple  at  bed-time,  while  both  eyes 
are  carefully  kept  closed  for  forty-eight  hours  after 
the  leeching,  if  the  pain  is  severe  and  not  soon  re- 
lieved, though  the  patient  have  worn  tinted  glasses. 
Used  atropia,  and  abstained  from  near  work;  or  il 
a  rapid  relapse  of  pain,  &c.,  occurs,  and  especially 
if  the  irritation  is  great.  In  actual  inilammation 
(choroido-retinitis)  the  artificial  leech  is  preferable, 
with  which  a  large  quantity  of  blood  can  be  ob- 
tained in  a  very  short  time.  In  some  cases,  as 
much  as  forty  ounces  of  blood  have  been  abstracted  i 
within  two  hours. 

The  patient  must  be  kept  in  a  dark  room  for 
two  or  three  weeks.  The  transition  to  light  must 
be  gradual. 

Other  means  which  may  be  recommended  to 
prevent  or  remove  symptoms  of  irritation  are  : 
rest,  keeping  the  head,  when  lying  down,  well 
riiised,  and  the  feet  warm;  much  sleep  before  mid 
night;  the  eye-douche  (made  by  Mr.  Durroch,  of 
St.  Thomas's  street,  South  wark). 

Many  myopics  prefer  tepid  water,  others  select 
tepid  water  in  the  morning  and  cold  water  at  bed- 
time. The  douche  maj'  be  used  for  from  ten  to 
fifteen  minutes  at  a  time,  and  as  often  as  con- 
venient. The  best  time  is  after  breakfast  (using 
tepid)  and  at  bed-time  (using  cold  water). 

No  spectacles  with  concave  lenses  should  be 
allowed  for  reading  as  long  as  the  symptoms  of 
irritation  persist.  If  they  are  slight,  spectacles 
with  slightly-tinted  concave  lenses  may  be  worn 
for  walking  or  for  distant  vision  only. 

The  irritation  having  subsided,  we  recommend 
continuation  of  the  general  hygienic  measures,  and 
prescribe  the  necessary  spectacles  for  reading,  &c. 

Their  use  must  be  discontinued  at  once  if  they 
give  rise  to  irritation. 

Besides  attending  to  the  symptoms  of  irritation, 
we  must  ascertain  whether  insufficiency  of  the 
internal  recti  muscles  exists.  The  latter  is  a  fertile 
source  of  impairment  of  vision. 

If  the  patient  complains  of  scotoraata,  corre- 
sponding to  which  we  discover  atrophic  changes  in 
the  choroid  and  retina,  no  improvement  of  vision 
can  be  obtained,  though  loss  of  vision  need  not  be 
feared. 

Spectacles  with  concave  lenses  enable  the  myop 
to  see  distinctly  at  a  greater  distance. 

Concave  lenses  increase  the  divergence  of  the 
rays  of  light.  Rays  coming  from  objects  which 
are  situated  beyond  the  furthest  point  of  distinct 
vision  of  the  m3'op,  can  by  the  aid  of  concave 
lenses  be  brought  to  a  focus  in  the  retina. 

Concave  lenses  also  increase  the  region  of  ac- 
commodation. A  myop,  who  without  concave 
lenses  sees  distinctly  from  3  inches  to  10  inches, 
has  a  region  of  accommodation  of  7  inches,  and  a 
myopia  of -jlj.  With  concave  lenses  of  1 0  inches 
focus,  liis  region  of  accommodation  becomes  very 
much  larger,  since  with  them  he  can  recognise  ob- 
jects as  well  at  4  inches  from  the  eyes  as  at  a  great 
distance. 

The  chief  difficulty  which,  especially  more 
highly  myopic  persons  (above  find  in  using 
spectacles  with  concave  lenses  (which  make  their 
"sight  "equal  to  that  of  the  "  healthy  eye  ")  is 
that  the  spectacles  cause  the  nearest  point  of  dis- 
tinct vision  for  both  eyes  to  stand  too  far  from  the 
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eyes.  The  consequence  is  that,  for  reading  or 
near-work,  the  patient  has  not  tiie  necessary  rela- 
tive range  of  accommodation,  i.e.  the  one  which  is 
required  to  maintain  prolonged  distinct  vision  at  a 
certain  convergence  of  the  eyes.  It  is  only  by 
practice  that  the  myop  succeeds  in  altering  the  re- 
lative range  of  accommodation,  so  that,  with  slight 
convergence,  he  can  bring  into  play  the  power  of 
accommodation  which  is  necessary  for  easy  vision, 
with  that  degree  of  convergence. 

When  selecting  spectacles  with  concave  lenses, 
the  following  points  should  be  attended  to  ; — 

1.  We  first  determine  the  degree  of  the  myopia; 
in  other  words,  we  find  the  weakest  concave  lens 
which,  held  close  in  front  of  the  cornea,  gives  the 
most  distinct  vision  for  distance,  e.g.  with  which 
letters  of  No.  20  can  be  recognised  at  20'. 

In  high  degrees  of  mj'opia  (if  stronger  concave 
lenses  than  —  -^^  are  required  for  distance),  we 
should  be  particularly  careful  to  ascertain  the 
exactly  suitable  lens.  We  place  the  concave  lens 
which  is  thought  best  close  before  the  patient's 
eye,  and  alternately  hold  in  front  of  it  a  weak  con- 
vex and  concave  lens  (say  and  —  ■^').  If,  e.g. 
of  several  convex  or  concave  lenses  —  -g^  held  be- 
fore —  -jL  (this  being  the  concave  lens  which  at 
first  was  thought  best),  improves  vision  most ; 
then  —      was  too  weak,  and  we  give  ( —  yo  + 

—  ■^)  about  —  ^.    If  vision  is  most  acute  by 
being  held  before  —  y^,  then  —      ^^^^  strong, 
and  we  give  ( —  -5^  —  +  ■^)  about  —  -yj. 

In  higher  degrees  of  myopia,  especially,  we 
must  pay  attention  to  the  distance  of  the  concave 
lenses  from  the  eyes.  A  concave  lens  makes  ob- 
jects appear  the  smaller  (i.e.  displaces  the  nodal 
point  the  more  towards  the  retina)  the  further  it  is 
held  from  the  cj'e. 

A  concave  lens  held  at  1  inch  from  the  eye  acts 
as  a  stronger  concave  lens  than  if  it  is  held  at  i  inch, 
from  the  eye;  and  at -J  inch  from  the  eye  it  acts  as 
a  stronger  concave  lens  than  if  it  were  placed  im- 
mediately upon  the  crystalline  lens  within  the  eye. 

E.g.,  in  myopia  of  a  concave  lens  of  10 
inches  focus,  held  at  ^  inch  from  the  eye,  acts  as  a 
concave  lens  of  9j  inches  focus.  If,  therefore,  we 
order  spectacles  with  concave  lenses,  the  negative 
focal  distance  of  which  is  greater  than  10  inches, 
we  must  consider  the  distance  of  the  lens  from  the 
eye.  It^  to  see  distinctly  at  a  great  distance,  the 
patient  requires  spectacles  with  • — 1^  placed  ^  inch 
in  front  of  the  eyes  (or  ^  inch  in  front  of  the  nodal 
point),  we  order  spectacles  with  concave  lenses  of 
10|-  inch  focus. 

If  to  see  distinctly  at  30  inches  he  requires 
lenses  of  5  inch  negative  focal  distance,  we  order 
lenses  of  5|-  inch  negative  focal  distance,  &c.,  &c. 

2.  If  botli  eyes  are  equallj'  myopic,  or  nearly  so, 
we  give  lenses  of  equal  strength, 

3.  If  one  eye  is  more  myopic,  the  difference 
between  the  two  being  slight  (one  requiring,  e.g., 

—  Jg-,  the  other  •^),  we  find  the  lens  which  is 
best  suited  for  the  least  myopic  eye,  and  give  the 
same  for  the  other  eye.  If  the  difference  of  myopia 
is  great,  e.g.  if  one  eye  requires  —  ^,  the  other 

—  we  may  partly  correct  the  difference  of  re- 
fraction by  giving  — -j  to  the  one,  and  — i  to  the 
other  eye.  If  this  combination  fails,  we  give  the 
suitable  c(mcave  lens  to  the  least  myopic  e3'e,  and 
the  same  lens  to  the  fellow  eye. 

Sometimes  it  happens  that  only  one  eye  is  used 
in  reading,  not  through  the  retina)  being  at  fault, 
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but  throngh  the  converging  power  of  one  or  of  both 
eyes  being  too  weak  ("insufficient"). 

In  such  cases,  when  using  spectacles  for  reading, 
the  book  being  held  at  10  inches  or  12  inches  we 
may  find  that  the  patient  complains  of  fatigue  after 
reading  for  some  time,  which  fatigue  ceases  on  ex- 
cluding one  eye.  The  spectacles  have  caused  the 
eye,  which  previously  to  wearing  spectacles  was 
not  used,  again  to  participate  in  the  act  of  reading, 
and  the  insufficiency  of  the  converging  muscles 
makes  itself  felt.  In  these  cases  the  insufficiency 
must  be  attended  to,  as  well  as  the  myopia. 

4.  The  "  spectacles "  are  too  strong,  i.e.  an 
nndue  amount  of  accommodation  is  nsed,  if  the 
patient  states  that  looking  through  them  makes 
distant  letters  appear  smaller. 

5.  In  high  degrees  of  myopia,  where  spectacles 
had  not  been  used  until  middle  age,  and  in  myopics 
snffering  from  symptoms  of  irritation,  if  we  think 
proper  to  order  spectacles  with  concave  lenses,  we 
should  give  those  which  allow  the  patient  to  see 
distinctly  only  at  a  limited  distance.  The  lenses 
of  these  spectacles  must  be  weaker  than  those 
which  would  completely  remove  the  myopia.  How 
much  weaker  depends  upon  the  distance  at  which 
■vve  wish  the  myop  to  see  distinctly.  If  it  is  de- 
sirable that  a  myop,  who  for  distance  would 
require  — A,  should  see  distinctly  only  at  30  inches 
(that  his  furthest  point  of  distinct  vision  should  be 
brought  to  30  inches)  we  give  him  lenses  of — i 

(     i)     (     Wo)  ^• 

If  the  furthest  point  of  distinct  vision  has  to  be 

brought  to  10  inches  we  order — since  ( — 

1  \  {  _  1  \   1 

5  /      ^      To/  —  To- 

No  spectacles  need  be  worn — 1.  If  the  myopia 
is  slight,  e.g.  if  with  —  ^  the  patient  can  read 
No.  20  at  IS  or  18  feet. 

To  see  distinctly  at  distance  an  eye-glass  or  I 
spectacles,  which  completely  neutralise  the  myopia, 
may  be  used. 

Spectacles  should  be  worn — 1 .  If  the  degree  of 
myopia  is  higher  than  so  that  to  read  No. 
20  at  20',  stronger  concave  lenses  than  — J^-,  say 

—  10  0''  —  k  ^''^  required.  In  this  case,  we  order 
for  distance  spectacles  with  concave  lenses,  which 
at  once  completely  neutralise  the  myopia,  i.e.  which 
make  the  patient  read  No.  20  at  20'. 

2.  The  same  spectacles  may  be  allowed  for 
near-work  if  the  patient  is  young,  not  more  than 
twenty -five, —  if  there  are  no  signs  of  irritation, — 
if  the  degree  of  myopia  amounts  to  about  \  of  the 
jange  of  accommodation' — and  if  the  myopia  does 
not  exceed  or  i  :  i.e.  if  with — -^^  or  —  ^,  he 
can  read  20  at  20',  and  recognise  letters  placed 
at  about  4  inches  from  the  eyes. 

If  the  degree  of  myopia  amounts  to  more  than 
one-fourth  of  the  range  of  accommodation,  or  if 
the  patient  cannot  read  with  ease  with  the  spec- 
tacles which  were  given  at  first,  we  begin  with 
weaker  ones,  e.g.  with  spectacles  which  en.able  the 
patient  to  read  No.  20  only  at  10  feet.  After 
some  time  we  give  stronger  spectacles,  e.g.  a  pa- 
tient with  a  myopia  of  ■j'^-  would  commence  with 
spectacles  with  lenses  of  —  After  three  months 
he  may  try  lenses  of  —  tV ''"'^  three  months  later 
lenses  of  —  -jL.    If  the  spectacles  with  lenses  of 

—  To  g'^"6  rise  to  irritation,  those  with  — -jJy  must 
be  continued  somewhat  longer,  &c.  If  the  patient 
(the  myopia  amounting  to  not  more  than  -p-or-j-ig) 
IS  of  middle  age,  has  never,  or  only  rarely,  worn 
spectacles,  and  wishes  to  have  such  for  reading,  vve 
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often  find  that  signs  of  irritation  appear  if  we  give 
spectacles  with  lenses  of  —  or  of  —  -f^  for  read- 
ing, or  even  for  looking  at  objects  a  few  feet  dis- 
tant. The  cause  of  this  lies  in  his  power  of 
accommodation,  which  naturally  has  become  less 
not  having  been  practised  with  spectacles.  In  these 
and  similar  cases,  we  order  spectacles  which  allow 
the  patient  to  see  distinctly  at  from  4  to  6  feet 
and  gradually  increase  their  strength.  ' 

In  the  myop  of  ^,  e.g.,  we  begin  with  —  ^. 
Several  years  may  pass  before  we  can  give  spec- 
tacles with  —  I  for  reading  and  for  distance. 

If  the  patient  has  an  occupation  which  requires 
acute  vision  for  a  prolonged  period  at  a  given  dis- 
tance, we  must  find  the  spectacles  which  bring  the 
furthest  point  of  distinct  vision  exactly  to  that  dis- 
tance for  which  acute  vision  is  required.  Suppose 
our  patient's  myopia  amounts  to  and  we  wish 
to  bring  the  furthest  point  of  distinct  vision  to  20 
inches,  we  give  spectacles  which  are  weaker 
than  those  used  for  distance  ( — —  (  —  .^) 
=  —  -5*0)  we  give  spectacles  with  lenses  of  — 

If  the  myopia  amounts  to  i  or  more  (if,  e.g., — 
I  is  required  to  read  No.  20  at  20')  we  give  spec- 
tacles which  bring  the  furthest  point  of  distinct 
vision  to  about  15  inches.  Thus,  if  the  myopia 
amounts  to  i  we  give  — ^,  with  which  the  patient 
can  see  distinctly  at  about  IS  inches.  To  see  dis- 
tinctly at  a  greater  distance,  we  order  an  eye-glass 
or  a  lorgnette,  which  when  held  before  the  spec- 
tacles should  neutralise  the  myopia.  In  the  above 
case,  spectacles  with  — |  being  worn,  the  eye- 
glass to  be  used  for  distance  would  be  one  with 
a  lens  of  about  — 

In  high  degrees  of  myopia  (of  i  i  or  more),  if 
the  acuteness  of  vision  is  decreasing,  we  ascertain 
which  is  the  least  myopic  eye,  and,  for  distance, 
order  an  eye-glass  which  removes  only  part  of  the 
myopia  (e.g.  for  myopia  of  i  we  give  an  eye-glass 
with  — -jL).  then  ascertain  whether  looking 

through  a  slit  or  small  aperture  with  and  without  the 
—  10,  improves  vision  for  distance  (holding  the 
concave  lens  next  the  eye).  We  can,  if  there  is 
considerable  improvement,  combine  the  slit  and 
the  —      into  a  stenopeic  eye-glass. 

No  reading  or  other  near  work  should  be  allowed 
as  long  as  the  loss  of  acuteness  of  vision  and  the 
myopia  are  progressing  rapidly,  or  as  long  as  there 
are  symptoms  of  irritation. 

It  often  happens  that  highly  myopic  persons 
only  use  one  eye  when  reading.  These  need  not 
wear  spectacles,  since  the  danger  arising  from  great 
convergence  of  the  eyes  does  not  exist. 

In  such  cases  symptoms  of  irritation  may  appear 
if  spectacles  are  given  which  bring  both  eyes  into 
use  while  reading.  Such  myopics  should  carefully 
avoid  stooping,  use  an  eye-glass  for  distance  and 
no  spectacles  for  near-work. 

Patients  complain  that  "  the  spectacles  make 
the  ej'es  ache." 

This  occurs  if  the  spectacles  are  not  properly 
selected  ('*  too  strong"):  1.  Most  frequently  in 
myops  who  had  signs  of  irritation  previous  to 
using  spectacles.  2.  In  persons  who  did  not  wear 
spectacles  until  middle  age;  and  3.  in  some 
myopics  who  are  advanced  in  life,  and  wore  spec- 
tacles continually.  No  spectacles  with  concave 
lenses  should  be  worn  as  long  as  the  eyes  are  irri- 
table. They  increase  the  irritation,  the  distension 
of  the  tunics,  and  with  it  the  ni)'opia.  I  he 
irritation  liaving  subsided  under  proper  treatment. 
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we  give  at  first  spectacles  witli  lenses  which  neu- 
tralise about  one-half  or  one-third  of  the  m3'opia. 
K.g.,  in  myopia  of  we  order  at  first  spectacles 
with  lenses  of  —  instead  of —  ^jj.  These  may 
be  used  for  going  about  and  at  short  intervals 
frequently  during  the  day  for  near  work. 

No  spectacles  must  be  used,  and  all  near-work 
discontinued  for  a  time,  if  the  habit  of  stooping  or 
of  bringing  objects  too  near  the  eyes  increases 
or  continues,  or  if  the  myopia  makes  rapid  pro- 
gress, or  if  signs  of  irritation  appear. 

Myopic  persons  advanced  in  life  (above  forty- 
five  or  fifty)  become  presbyobic,  and  for  near-work 
require  spectacles  with  weaker  concave  lenses;  il 
the  myopia  is  slight,  with  slightly  convex  lenses; 
others  can  lay  aside  the  spectacles  altogether,  and 
perform  all  near  work  without  them.  We  must  re- 
member that  in  myopics  also  the  power  of  accom- 
modation and  the  acuteness  of  vision  become  dimin- 
ished as  age  advances.  We  should  therefore  be 
particularly  careful  in  selecting  the  lenses,  to  give 
those  which  bring  thefurthest  pointof  distinct  vision 
exactly  to  the  point  at  which  the  patient  wishes  to  see. 

The  acuteness  of  vision  in  older  myopics  often 
decreases  rapidly  within  a  few  months.  If  in 
these  cases  we  find  no  anomaly  beyond  the  usual 
changes  of  the  power  of  accommodation  and  those 
of  atrophy  and  distension  in  the  tunics,  we  need 
not  be  alarmed.  We  prohibit  near-work  for  a 
time,  and  order  leeches  to  be  applied  to  the  temple 
once  a  week  several  weeks  in  succession. 

C.  Bader. 

VOLVULUS.  (From  volvo,  to  roll  up.)  See 
Intussusception. 

WART.  A  wart  appears  to  be  an  excrescence 
from  the  cutis,  or  a  tumor  formed  upon  it,  by 
which  means  it  becomes  covered  with  a  cuticle, 
which  is  either  strong  and  hard,  or  thin  and  soft, 
just  as  the  cuticle  is  that  covers  the  parts  from 
which  the  excrescence  arises.  Warts  are  radiated 
from  their  basis  to  their  circumference.  The  sur- 
face of  the  radii  appears  to  be  pointed  or  granulated, 
like  the  surface  of  healthy  granulations,  with  the 
exception  of  being  harder  and  rising  higher.  The 
surface  on  which  a  wart  is  formed  seems  only  to 
be  capable  of  producing  one;  for  the  surrounding 
and  connecting  surface  does  not  throw  out  a  simi- 
lar substance.  Thus  when  a  wart  has  once  begun 
to  grow,  it  rises  higher  and  higher,  without  be- 
coming larger  at  its  basis.  Such  excrescences 
seem  to  have  within  themselves  the  power  of  grow- 
ing; for,  as  Hunter  remarks,  after  they  have  risen 
above  the  surface  of  the  skin,  on  which  their  basio 
cannot  grow  larger,  they  swell  out  into  a  round 
thick  substance,  which  becomes  rougher  and 
rougher.  In  consequence  of  this  striictnre,  warts 
are  liable  to  be  hurt  by  bodies  rubbing  against 
them;  and,  from  such  a  cause,  they  often  bleed 
very  profusely,  and  are  rendered  sore  and  painful. 
(0/J  Venereal  Bis.  p.  250,  ed.  2.) 

[According  to  Rokitansky,  there  are  sundry  va- 
rieties of  warts.  "The  most  ordinary  consist  of 
cornified  epidermis  forming  a  slieath-like  receptacle 
of  considerable  thickness  for  the  hypertropliied 
cutaneous  papilla;  others  are  marked  by  the  elon- 
gated fibrous  arrangement  of  very  luxuriating  cells, 
as  polyedrical,  edged  cylinders  in  parallel  army, 
some  of  which  show  imperfect  cornification.  They 
have  a  fibro-villous  appearance,  are  humid,  and 


readily  broken  up  by  pressure  into  fibres  and  their 
elements.  Their  cells  are  devoid  of  nuclei,  and, 
in  only  a  few  instances,  cornified." — Rokitanski/, 
vol.  i.  p.  202,  Syd.  Socictys  Translation.] 

As  warts  are  adventitious  substances,  and  not 
any  part  of  the  original  structure  of  the  body, 
their  powers  of  life  are  weak.  Hence,  when  sti- 
mulated, they  generally  become  smaller,  and  at 
length  disappear  or  drop  off.  On  this  principle, 
warts  may  frequently  be  cured  by  the  application 
of  the  tinctura  ferri  muriatis,  sulphate  of  copper, 
tinctura  cantharidum,  or  a  powder  composed  of 
the  powder  of  savine  leaves  and  the  subacetate  of 
copper  in  equal  proportions.  However,  the  em- 
ployment of  stronger  escharotics,  like  the  nitrate 
of  silver,  or  the  concentrated  acetic  acid  ;  the  re- 
moval of  such  excrescences  with  a  knife  or  pair  of 
scissors;  or  tying  their  necks  with  a  ligature  ;  are 
plans  frequently  preferred.  The  last  two  methods 
are  eligible  when  the  wart  has  a  narrow  neck; 
but,  after  the  removal  of  the  excrescence,  it  is  still 
proper  to  touch  the  root  with  the  caustic,  or  the 
acetic  acid;  for,  unless  the  whole  be  completely 
destroyed,  the  wart  will  grow  again.  Mr.  A.  G. 
Welsh,  of  Annapolis,  informs  us,  that  he  once  had 
several  warts  upon  his  hands,  and  having  repeatedly 
tried  nitrate  of  silver  and  other  caustics  in  vain,  he 
determined  to  try  electricity.  "  I  therefore  com- 
menced (says  he)  by  sending  sparks  through  them, 
which  was  repeated  for  five  minutes  daily,  when, 
to  my  great  satisfaction,  I  found  that  they  had 
entirely  disappeared,  since  which  time  they  have  not 
reappeared,  as  they  did  after  having  been  removed 
with  the  knife  or  caustic."  (See  Baliimore  Med. 
and  Surgical  Jour7t.  Oct.  1833.) 

Warts  on  the  pudenda,  and  about  the  anus, 
scarcely  ever  withstand  the  effect  of  the  powder  of 
savine  and  subacetate  of  copper,  though  they  will 
sometimes  resist  a  course  of  mercury,  adequate  to 
cure  lues  venerea;  a  consideration  which  led  Mr. 
Hunter  to  believe  them  not  to  be  syphilitic.  In 
this  opinion,  I  believe,  all  the  best  surgeons  of  the 
present  day  concur. 

[The  most  speedy  and  effectual  cure  for  warts, 
and  condylomatous  excrescences  about  the  genitals, 
is  their  removal  with  the  knife  or  scissors.] 

WHITLOW.  (Panaris,  Ouychia,  Panaritium, 
Paront/chia.)  A  whitlow'  is  an  inflammation  at 
the  end  of  one  of  the  fingers,  or  thumb,  exceed- 
ingly painful,  and  strongly  disposed  to  suppurate. 
The  toes  are  also  sometimes  the  seat  of  similar  in- 
flammation and  abscess. 

Whitlows  commonly  begin  on  the  palmar  side 
of  the  fingers;  but  they  do  occasionally  commence 
on  the  back  of  them,  and  even  on  that  of  the  hand. 

Writers  usually  divide  whitlows  into  four  kinds. 
In  the  first,  or  mildest,  a  vesicle,  filled  with  mat- 
ter, commonly  arises  near  the  root  or  side  of  the 
nail,  after  superficial  inflammation  of  trivial  extent. 
Sometimes  the  abscess  takes  place  under  the  nail, 
in  which  case  the  pain  is  severe,  and  not  unfre- 
quontly  shoots  upward  to  the  elbow. 

The  second  kind  of  whitlow  is  chiefly  situated 
in  the  cellular  tissue,  under  the  cutis,  and  for  the 
most  part  occurs  at  the  end  of  the  finger.'  In  this 
case,  the  inflammatory  symptoms,  especially  t'le 
pain,  are  far  more  violent  than  in  other  conunon 
inflammations  of  the  same  extent.  W riters  usually 
impute  the  violence  of  the  pain,  and  the  consi- 
derable degree  of  inflaniraaliun  attending  the  com- 
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plaint,  to  the  hard  and  unyielding  nature  of  the 
skin  of  the  finsrer.  To  the  same  cause  they  also 
ascribe  the  difficultj'  of  perceiving  any  fluctuation 
after  matter  is  formed;  and  the  slowness  with 
which  the  pus  makes  its  way  outward. 

The  third  kind  of  whitlow  is  distinguishable 
from  the  others  hy  the  following  circumstances. 
With  the  most  excruciating  pain  there  is  but  little 
Bwellins;  of  the  finger,  but  a  vast  deal  of  the  hand, 
particularly  about  the  wrist,  and  up  the  forearm 
{thecal  abscess).  The  pain  extends  to  the  hand, 
wrist,  elbow,  and  even  the  shoulder.  When 
suppuration  takes  place,  a  fluctuation  can  never  be 
felt  in  the  finger,  though  it  may  often  be  distinctly 
perceived  in  the  hand,  at  the  wrist,  or  even  some- 
where in  the  forearm.  The  case  frequently  is 
accompanied  with  considerable  fever.  The  disease 
is  seated  in  the  tendons  and  their  sheaths,  and  the 
power  of  moving  the  fingers,  and  even  the  whole 
hand,  is  lost. 

Authors  describe  the  fourth  kind  of  whitlow  as 
arising  principally  from  an  inflammation  of  the 
psriosteum.  Suppuration  generally  follows  very 
soon,  the  usual  consequence  of  which  is  a  caries, 
or  rather  a  necrosis,  of  the  subjacent  finger-bones. 

Mr.  Wardrop  favoured  the  public  with  an  ac- 
count of  a  particular  species  of  whitlow,  which, 
from  its  severit}',  he  denominated  the  onychia  ma- 
ligna, now  generally  considered  of  venereal  origin, 
and  curable  by  mercury  or  iodide  of  potassium. 
"  The  commencement  of  this  disease  is  marked 
by  a  degree  of  swelling,  of  a  deep  red  colour,  iu 
the  soft  parts  at  the  root  of  the  nail.  An  oozing 
of  a  thin  ichor  afterwards  takes  place  at  the 
cleft  formed  between  the  root  of  the  nail  and  soft 
parts,  and  at  last  the  soft  parts  begin  to  ulcerate. 
The  ulcer  appears  on  the  circular  edge  of  the  soft 
parts  at  the  root  of  the  nail  ;  it  is  accompanied 
with  a  good  deal  of  swelling,  and  the  skin,  particu- 
larly that  which  is  adjacent  to  the  ulcer,  has  a 
deep  purple  colour.  The  appearance  of  the  ulcer 
is  very  unhealthy,  the  edges  being  thin  and  acute, 
and  its  surface  covered  with  a  dull  yellow  or 
brown-coloured  lymph,  and  attended  with  an 
ichorous  and  very  fetid  discharge.  The  growth  of 
the  nail  is  interrupted,  it  loses  its  natural  colour, 
and  at  some  places  appears  to  have  but  little  con- 
nection with  the  soft  parts.  In  this  state  (says  Mr. 
Wardrop)  I  have  seen  the  disease  continue  for 
several  years,  so  that  the  toe  or  finger  became  a 
deformed  bulbous  mass.  The  pain  is  sometimes 
very  acute  ;  but  the  disease  is  more  commonly 
indolent,  and  accompanied  with  little  uneasiness. 
This  disease  affects  both  the  toes  and  the  fingers. 
I  have  only  observed  it  on  the  great  toe,  and  more 
frequently  on  the  thumb  than  any  of  the  fingers. 
It  occurs,  too,  chiefly  in  young  people:  but  I  have 
also  seen  adults  alfected  with  it."  (See  Med. 
Chir.  Trans,  vol.  v.  p.  135,  136.) 

The  causes  of  whitlows  are  generally  of  a  local 
nature.  Writers  enumerate  the  following  as  tiie 
most  common  :  a  contusion  ;  suddenly  warming 
the  finger  when  it  is  exceedingly  cold;  pricks  with 
needles,  or  other  sharp  instruments  ;  and  the  in- 
sinuation of  irritating  matter  into  scratches  on  the 
finger.  A  surgeon,  in  operating  for  a  fistula  in 
ano,  has  been  known  to  cut  his  finger,  and  have, 
in  consequence  of  the  accident,  a  very  severe  and 
dangerous  kind  of  whitlow.  Ricliter  also  mentions 
a  person  who  had  a  most  obstinate  whitlow,  in 
consequence  of  a  slight  wound  on  the  finger,  in 


examining  the  head  of  a  horse  that  died  ofgland.'rs. 
Sometimes  the  cause  of  a  whitlow  depends  on  a 
splinter  or  thorn,  which  continues  l.idged  in  the 
part.  Very  often,  no  particular  cau.-ie  whatever 
can  be  assigned  for  the  complaint. 

The  first  case,  which  occurs  about  the  root  of 
the  nail,  ought  to  be  opened  as  soon  as  possibU-. 
When  this  plan  is  not  adopted,  the  matter  is  apt 
to  penetrate  more  deeply,  and  occasion  a  loss  of 
the  nail.  When  an  effectual  opening  is  not  made, 
the  matter  collects  again.  In  general,  a  detach- 
ment of  the  cuticle  takes  place,  as  far  as  the 
abscess  extends.  When  the  inflammation  has 
been  violent,  and  the  matter  has  made  its  way  to 
the  root  of  the  nail,  the  nail  itself  is  in  general 
gradually  detached  ;  while  the  denuded  portion 
of  the  nail  acts  on  the  sore  as  a  foreign  bod)^  and 
hinders  it  from  healing.  Hence  the  surgeon  should 
repeatedly  cut  away  as  much  of  the  lower  edge  of 
the  nail  as  he  can,  and  insinuate  a  little  soft  lint 
between  the  margin  of  the  nail  and  the  sore,  in 
order  to  keep  the  latter  from  being  irritated  hy  the 
former.  In  proportion  as  the  old  nail  gradually 
separates,  a  new  one  makes  its  appearance. 

When  matter  lies  under  the  nail,  an  opening 
should  be  made  through  the  part  as  speedily  as 
possible,  for  the  discharge  of  the  abscess.  In  order 
to  perform  this  operation,  Richter  advises  the 
surgeon  to  scrape  the  nail  till  it  is  as  thin  as  it 
can  well  be,  when  it  may  be  cut  through  with  a 
bistoury. 

In  the  second  species  of  whitlow,  suppuration 
may  sometimes,  though  very  rarely,  be  prevented 
by  the  timely  employment  of  proper  means. 
When  the  pain  is  violent,  and  acute  fever  pre- 
vails, it  may  be  advisable  to  bleed  the  patient. 
In  a  few  severe  cases,  the  application  of  three  or 
four  leeches  to  the  affected  finger  has  been  known 
to  procure  prompt  relief.  Platner  advises  the 
finger  to  be  for  some  time  immersed  in  water,  as 
warm  as  the  patient  can  bear.  Some  recommend 
the  external  use  of  camphorated  spirit,  or  the  lini- 
nientum  ammoniae  ;  while  others  advise  the  affected 
finger  to  be  plunged  in  a  warm  solution  of  soap, 
or  an  alkaline  lotion.  I  have  known  a  few  wliii- 
lows  resolved  by  blackening  the  skin  over  the  in- 
flamed part  with  nitrate  of  silver.  (See  Higgin- 
hollom,  On  Nitrate  of  Silver,  ed.  2.)  Wlien 
whitlow  is  occasioned  by  a  prick,  particular  care 
must  be  taken  that  no  extraneous  substance  re- 
main in  the  puncture. 

When  the  symptoms  do  not  abate  by  the  fourth 
day,  Richter  reconnnends  an  opening  to  be  made. 
Even  when  no  fluctuation  is  discovered,  he  ap- 
proves of  this  practice,  and  states,  that  although 
no  matter  may  be  discharged,  the  patient  always 
derives  infinite  relief  from  the  operation.  Tjie 
benefit,  he  says,  may  either  be  imputed  to  the 
bleeding,  or  to  the  division  of  the  hard  tense  skni, 
which  compresses  the  subjacent  inflamed  parts. 
Sometimes,  the  collection  of  matter  can  be  plainly 
felt,  and  in  this  case  there  can  be  no  hesitatioa 
about  the  place  where  the  opening  should  be  made. 
However,  it  may  be  proper  to  remark,  that  the 
opening  should  always  be  made  sufficiently  large* 
When  the  surgeon  makes  a  small  puncture,  it  soon 
closes  again,  and  a  repetition  of  the  operation  be- 
comes necessary.  When  opening  the  abscess  is  o 
layed,the  theca  of  the  flexor  tendons  easily  become 
aftected,  or  the  matter  may  spread  to  a  consider  ) 
extent  under  the  skin.    Sometimes  it  Biases 
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way  througli  tlie  cutis,  by  ulceration,  and  raises  up 
the  cuticle,  lii  this  case,  as  soon  as  the  cuticle 
lias  been  opened,  a  director  should  be  introduced 
into  the  iipcitiire  in  the  skin,  and  the  latter  open- 
iiij;  be  enlarged  with  a  bistoury. 

In  the  third  species  of  whitlow,  Kichter  en- 
joins ns  never  to  defer  making  an  opening  longer 
than  the  third  day.  If  we  wait  till  suppuration 
happens,  we  shall  wait  till  the  tendons  are  de- 
stioyod,  aiul  tlie  use  of  the  finger  is  lost.  In  the 
case  ujider  consideration,  the  matter  is  always  of 
bad  quality,  and  in  small  quantity.  A  fluctuation 
iu  the  finger  can  seldom  be  felt.  However,  in  a 
few  instances  the  matter  is  perceptible  at  the  ex- 
tremity of  the  finger,  or  about  the  finger-joints  : 
but  more  often,  in  the  palm  of  the  hand,  or  near 
the  wrists.  In  these  circumstances,  the  tendons 
are  in  general  already  destroyed,  and  a  stiffness  of 
the  finger  and  hand  is  to  be  apprehended.  When 
the  complaint  is  the  consequence  of  a  puncture, 
the  best  plan  is  at  once  to  enlarge  the  wound.  It 
is  not  enough,  however,  to  cut  through  the  skin  ; 
the  tendinous  theca  itself  must  be  laid  open. 

When  a  collection  of  matter  forms  towards  the 
wrist,  attended  with  violent  pain  in  that  situation, 
an  opening  must  also  be  made  there.  If  an  open- 
ing should  have  already  been  made  in  the  hand,  a 
probe  may  be  introduced  into  the  wound,  and 
another  aperture  made  in  an  eligible  situation  by 
cutting  on  the  end  of  the  instrument.  In  the 
same  way,  an  opening  is  to  be  made  in  any  part  of 
the  forearm,  where  great  pain  or  the  symptoms  of 
suppuration  may  indicate  its  propriety. 

In  the  fourth  kind  of  whitlow,  early  incisions, 
made  down  to  the  bone,  are  the  most  certain  means 
of  obviating  the  danger.  When  such  incisions  are 
not  made  soon  enough,  suppuration  takes  place,  and 
the  bone  perishes.  The  cut  is  to  be  made  in  the 
place  where  the  pain  is  most  severe.  When  the 
first  phalanx  is  affected,  the  incision  may  be  made  in 
front  of  the  finger  ;  but  when  the  second  or  third  is 
the  seat  of  the  complaint,  the  opening  should  be  made 
on  one  side.  However,  in  order  that  the  opening 
may  be  useful,  it  is  absolutely  necessary  to  make  it 
down  to  the  bone.  When  the  incision  is  deferred 
too  long,  a  small  quantity  of  unhealthy  matter  is 
usually  detected,  and  the  bone  is  found  in  the  state 
of  necrosis.  As  an  exfoliation  can  hardly  be  ex- 
pected in  this  situation,  it  is  best  to  remove  at  once 
the  diseased  piece  of  bone.  When  the  last  pha- 
lanx alone  is  affected,  the  finger  retains  its  form, 
•with  the  exception  of  its  end  being  a  little  shorter 
and  Hatter.  When  the  disease,  however,  is  situated 
in  the  third  plinlanx,  Richter  thinks  it  better  to 
amputate  the  finger  than  remove  the  diseased  bone, 
as  the  finger,  if  left,  would  always  remain  stilFand 
unserviceable.  (See  Anfangsgr.  der  Wundarzney- 
kunsl,  vol.  vii.) 

Dr.  J.  B.  Whitridge,  of  Charleston,  South 
Carolina,  in  cases  of  whitlow,  when  the  hone  has 
become  carious,  has  frequently  preserved  the  part 
by  the  timely  removal  of  the  diseased  bone. 
Persons  much  in  the  habit  of  using  tlie  pen,  and 
others  whose  livelihood  depends  on  their  retaining 
the  use  of  the  thumb  and  forefinger,  are  the  sub- 
jects to  whom  this  operation  is  particularly  ad- 
vantageous. Dr.  W.  has  several  times  removed 
the  bone  of  tlie  first  phalanx,  and  twice  that  of  the 
second,  and  still  preserved  sufficient  flexibility  of 
the  part  to  enable  the  patie?it  to  use  it.  (See  Reese, 
in  American  Ed,  of  this  Diclionary.)    Such  practice 


is  common  in  England,  tliough,  perhaps,  oftener 
deviated  from  than  it  ought  to  be.  "  Exfoliation 
of  the  distal  phalanx,  which  frequently  occurs,  does 
not  require  amputation,  as  the  finger,  though  some- 
what shortened  by  it,  is  not  materially  impaired, 
either  in  appearance  or  utility."  {&piie''s  Prin- 
ciples, p.  403,  ed.  2.) 

With  regard  to  the  treatment  of  the  species  of 
whitlow  named  by  Mr.  Wardrop  onychia  maligna, 
all  local  applications  have  in  many  instances  proved 
quite  ineffectual,  and  the  part  been  amputated. 
The  only  local  treatment  which  Mr.  Wardrop  has 
ever  seen  relieve  this  complaint  has  been  the  evul- 
sion of  the  nail,  and  afterwards  the  occasional 
application  of  escharotics  to  the  ulcerated  surface. 
I  have  myself  seen  a  similar  plan  occasionally  suc- 
ceed ;  and  the  applications  which  appeared  to 
answer  best,  were  arsenical  lotions,  Plunket's 
caustic,  or  a  very  strong  solution  of  nitrate  of 
silver.  Nothing,  however,  will  avail  till  the  nail 
is  removed  ;  and  its  total  separation  sometimes 
takes  up  a  good  deal  of  time,  unless  the  patient 
submit  to  the  great  pain  of  having  it  cut  away. 

In  four  cases  of  the  onychia  maligna,  Mr. 
AVardrop  tried  with  success  the  exhibition  of  mer- 
cury. It  was  given  in  small  doses  at  first,  and 
afterwards  increased,  so  as  to  affect  the  gums  in 
about  twelve  or  fourteen  days.  When  the  system 
was  in  this  state,  the  sores  in  general  soon  assumed 
a  healing  appearance,  and  the  bulbous  swelling 
gradually  disappeared.  (See  Med.  Chir.  Trans. 
vol.  V.  p.  138.)  I  have  known  of  similar  cases, 
which  were  traced  to  inoculation  of  the  finger  with 
venereal  matter. 

WOUNDS. — [A  wound  is  a  solution  of  con- 
tinuity in  the  soft  parts,  produced  suddenly,  by 
direct  external  violence. 

Any  agent  capable  of  exercising  a  greater  de- 
gree of  force  than  the  resistance  opposed  to  it  by 
the  tissues,  may  occasion  a  wound.  As  such 
agents  are  very  numerous  and  diverse  in  nature, 
it  follows  that  wounds  will  vary  much  in 
shape,  depth,  extent,  number,  &c.  In  medico- 
legal investigations,  it  is  especially  necessary  to 
pay  careful  attention  to  the  minute  features  of 
wounds. 

The  importance  of  this  subject,  and  the  necessity 
of  carefully  studying  it,  can  hardly  be  exaggerated, 
lieister  well  expresses  this  when  he  says  "  we  are 
persuaded  by  two  reasons  to  begin  these  institu- 
tions of  surgery  Avith  an  inquiry  into  the  nature  of 
wounds;  for  wounds  are  not  only  more  common 
than  any  other  external  injuries,  but  the  nature  of 
them  also  is  more  easily  explained  in  our  schools 
of  surgery  ;  and,  indeed,  when  we  are  thoroughly 
acquainted  with  the  nature  of  a  wound,  we  shall 
with  much  greater  ease  and  clearness  comprehend 
all  the  other  doctrines  of  surgery.'' 

The  division  of  wounds  which  meets  with  mo- 
dern acceptance  is  into  five  classes — viz.,  incised, 
punctured,  contused,  lacerated,  and  poisoned.  Such 
a  distinction  is  convenient  for  description  and  com- 
parison, but  frequently  in  practice  the  features 
characteristic  of  several  of  these  species  are  com- 
bined. 

An  incised  wound  is  that  which  results  from  the 
action  of  sharp-edged  weapons.  It  ia  a  clean  ctit, 
without  tearing  or  bruising.  The  lips  of  such  ii 
wound,  being  little  injured,  unite  readily.  In 
length,  depth,   shape,  &c.,   incised   wounds  of 
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course  vary  greatly,  and  tliey  may  be  compli- 
cated by  tlie  presence  of  foreign  bodies,  hferaorr- 
hage,  injury  of  nerves,  muscles,  joints,  &c. 
Some  incised  wounds  are  sub-cutaneous,  while 
others  are  open  to  the  surface,  but  the  subse- 
quent remarks  refer  to  the  latter  alone,  a  separate 
article  being  devoted  to  the  consideration  of  sub- 
cutaneous wounds. 

The  primary  plienomena  attending  open  incised 
woxmAs  gaping,  bleeding,  and.  pain;  \yhile  the 
secondary  are  those  which  mark  the  repair  of  such 
wounds. 

The  gaping  which  fuUows  an  incision  in  the  soft 
parts  will  vary  with  the  tension  and  elasticity  of 
the  texture  in  which  it  is  situated,  its  vital  con- 
tractility, and  the  action  of  the  muscular  fibres 
implicated.  In  dense  textures  the  separation  of 
the  lips  of  the  wound  may  be  very  slight.  By  the 
judicious  use  of  position  and  apparatus  during 
treatment,  the  surgeon  has  much  in  his  pov/er  to 
diminish  the  strain  which  otherwise  would  fall 
on  the  edges,  and  so  cause  gaping. 

The  amount  of  bleeding,  will  of  course,  chiefly 
depend  on  the  vascularity  of  the  tissues  divided, 
and  in  a  lesser  degree  on  the  plasticity  of  the 
blood  of  the  person  wounded.  The  nearer  the 
vessel  wounded  is  to  the  main  trunk  from  which 
it  comes,  the  freer  will  the  hijemorrhage  be. 
That  peculiar  diathesis  to  which  the  term 
"  hEemorrhagic"  has  been  applied,  may  occasion 
most  dangerous  bleeding  to  follow  even  a  slight 
wound.  Warmth  and  a  dependent  position  en- 
courage, while  cold  and  elevation  diminish  the 
bleeding. 

The  amount  of  pain  attending  an  incised  wound 
will  be  chiefly  determined  by  the  nerves  which 
are  divided,  and  also,  in  no  small  measure,  by  the 
temperament  of  the  patient.  The  skin,  especially 
in  some  regions,  as  on  the  face,  palmar  and  plan- 
tar surfaces,  and  about  the  anus,  is  peculiarly 
sensitive  ;  while  bone,  cartilage,  tendon,  &c.,  are 
but  lowly  endowed  with  sensibility.  Inflamed 
textures  are  especially  painful  when  cut,  and  this 
is  peculiarly  true  of  some  tissues,  which  in  their 
normal  condition  are  nearly  devoid  of  sensation,  as 
for  example,  the  tendons.  Frozen  parts,  or  those 
stupified  by  injury,  are  little  sensible  to  incision. 

Clean  cut,  uncontused  incised  wounds  are  those 
especially  fitted  for  early  and  rapid  union,  and  the 
measures  to  be  employed  to  bring  that  about  will 
be  discussed  presently. 

Pwwlured  wounds  are  those  caused  by  pointed 
sharp  weapons.  They  are,  as  a  rule,  narrow  and 
deep,  and  are  thus  liable  to  complications  by  the 
injury  of  deep  textures.  Bayonet,  lance,  and 
many  sword  wounds  come  under  this  designation, 
and  it  need  hardly  be  said  that  such  lesions  are 
frequently  of  the  utmost  severity.  Foreign  bodies 
are  apt  to  be  concealed  in  punctured  wounds  ; 
blood-vessels  and  nerves  may  be  seriously  wounded ; 
and  discharges  are  liable  to  be  confined,  and  so  to 
cause  mischief.  Erysipelas,  lymphatitis,  abscess, 
and  sinus,  are  not  unfrequent  consequences.  These 
wounds  are  often  slow  to  heal,  especially  if  there 
is  much  bruiting  (as  there  frequently  is)_  accom- 
panying the  puncture,  and  it  is  by  graiuilation  they 
commonly  unite. 

Contused  wounds  are  the  effects  of  blunt  weapons 
which  bruise  the  lips  of  the  solution  of  continuity, 
and  either  produce  sloughing,  or  so  impair  the 
vitality  of  the  textures,  that  they  are  incapable  of 


early  healing.  Union  in  these  wounds  lakes  place 
by  granulation,  or  by  secondary  adhesion,  as  a  rule, 
though  portions  of  them  less  contused  than  the  re»t 
may  heal  by  primary  adiiesion.  Tlie  edges  are 
commonly  ecchymosed  and  bruised  in  proportion  to 
the  severity  of  the  violence,  and  their  vascularity; 
and  sloughing  will  occur  to  a  greater  or  less  degree, 
leaving  afterwards  granulating  surfaces  to  be  dealt 
with.  Contused  wounds  rarely  bleed  much,  and 
thus  cause  less  alarm  than  an  incised  wound  of  the 
same  magnitude,  but  they  are  greally  more  dan- 
gerous in  their  after  eftects,  from  the  destruction 
of  substance  which  occurs,  and  the  complications 
apt  to  rise.  Secondary  hajmorrhage  is  liable  to  fol- 
low as  the  sloughs  separate,  and  inflammation  and 
gangrene  are  readily  established.  Gunshot  wounds 
are  of  the  class  of  contused  wounds,  and  receive 
separate  consideration  in  vol.  1. 

Lacerated  wounds  have  torn,  irregular  edges  ; 
as  for  example,  those  produced  by  a  saw.  They 
are  not  unfrequent  as  resulting  from  machinery,  or 
from  the  bites  of  some  animals.  The  phenomena 
attending  lacerated  wounds  are  very  similar  to 
those  which  are  seen  in  contused  wounds,  and  the 
progress  of  both  are  much  alike.  The  tearing  of 
the  blood-vessels  which  takes  place  occasionally  to 
so  remarkable  an  extent  in  many  severe  machinery 
wounds  may  prevent  any  great  hsemorrhnge  atten- 
ding even  the  most  terrible  injuries  of  this  class. 
Wlien  the  contusion  and  laceration  are  great,  the 
pain  is  often  very  slight,  from  the  vitality  of  the 
textures  being  gravely  interfered  with,  but  when 
the  contusion  is  slight  the  suffering  is  often  violent. 

The  amount  of  sloughing  which  follows  a  lacer- 
ated or  a  contused  wound  will  of  course  depend 
mostly  on  the  violence  of  the  injury,  but  also  on 
the  recuperative  power  of  the  part,  and  in  no  small 
degree  on  the  treatment  pursued.  In  most  cases 
the  recovery' is  tedious,  and  the  risk  of  secondary 
bleeding,  erysipelas,  gangrene,  abscess,  and  sinus 
considerable. 

Limbs  torn  ofi"  by  machinery  or  cannon-balls  are 
perhaps  the  most  terrible  accidents  which  fall  to 
the  care  of  the  surgeon.  The  blood-vessels,  nerves, 
and  tendons  are  then  found  hanging  out  torn  and 
ragged,  and  the  integuments  and  muscles  irregu- 
larly separated,  bruised  and  destroyed.  The  bones 
too,  are  frequently  so  split  that  the  injury  is  n-re- 
trievable.  The  various  tissues  opposing  different 
degrees  of  resistance,  the  resulting  wound  is  thus 
most  irreoular. 

Poisoned  loojtrerfs.— The  lesion  may  present  the 
features  of  anv  of  those  species  of  wounds  already 
described,  but'we  have,  besides  and  beyond  these 
characters,  others  which  belong  to  the  inoculation 
of  a  poison  on  the  part.  Usually  the  wound  is  a 
punctured  or  incised  one,  and  in  that  respect  in  no 
way  peculiar,  but  the  presence  of  a  poison  adds 
special  and  characteristic  features  to  the  case. 
The  poison  introduced  into  the  wound  may  w 
either  an  animal,  vegetable,  or  mineral  one.  Some 
harbarian  tribes,  as  is  well  known,  dip  their  arr.nvs 
in  poison  of  a  most  subtle  and  deadly  k'"^- "  "« 
acts  with  amazing  speed  and  potency.  W  oor« 
is  used  for  this  purpose,  and  also  the  poison  ol  i" 
rattlesnake,  as  we  are  told  by  some  Americau 

writers.  ,  fnr 

Certain  animals  are  provided  with  a  venom  lo 
their  protection,  which,  if  introduced  into  wouna  , 
may  prove  hurtful  or  highly  dangerous.  J" 
arc  many  species  of  insects  and  spiders  posse" 


of  such  a  power.    The  bee,  wasp,  linrnet,  ihe  mos- 
quito, the  tsetse,  the  scorpion,  various  centipedes 
and  spiders  (especially  the  tarantula  katipo  ami 
tenderaman^  are  more  or  less  injurious.    In  the 
case  of  the  bee,  wasp,  and  hornet,  the  poison  is 
stoied  in  a  venom-sac  in  the  abdomen,  at  the 
root  of  a  pair  of  fine  pointed  weapons,  which  are 
enclosed  in  an  outer  sheath,  and  by  these  darts 
the  wound  is  made.    Occasionally,  the  stmg  is 
left  adherent   to  the   surface,   being    torn  off 
from  the  body  of  the  insect.    The  sting  of  the 
scorpion  consists  of  a  perforated  claw  at  the  end  of 
the  tail,  connected  with  venom-glands.    As  a  rule 
no  danger  to  human  life  attends  the  sting  ol  any 
of  these  animals  ,  but  in  certain  conditions  and 
circumstances  they  may  create  much  irritation. 
Some  persons  are  peculiarly  sensitive  to  the  effects 
of  these  poisons,  and  when  in  weak  health  all  rany 
snifer  severely.    The  sting  of  a  common  bee  m 
the  mouth,  or  throat,  or  neck,  may  cause  most 
dangerous  effects;  and  multiple  stings,  even  on  the 
surface,  have  occasioned  rapid  death.    The  conse- 
quences are  said  to  be  most  violent  in  the  heat  of 
summer,  and  when  the  insects  are  roused  to  anger. 
Fainlness,  sickness,  giddiness,  dimness  of  sight, 
and  general  oppression,  are  the  effects  complained 
of.    In  Africa  and  Asia,  where  scorpions  of  large 
size  exist,  great  danger  may  follow  their  sting; 
in  Eurone  the  effects  are  similar  to  that  of  bees, 
but  somewhat  more  marked.    No  allusion  need  be 
here  made  to  the  apocryphal  narrations  regarding 
the  eifects   of  the  bite  of   the   tarantula,  the 
poetic  descriptions  long  received  being  now  ex- 
ploded. 

Many  venomous  snakes  exist  whose  stroke  is 
most  deadly.  They  possess  a  sharp  incurved  hol- 
low tooth  in  each  upper  maxilla,  which,  when  not 
in  action,  is  laid  backwards,  but  can  be  quickly 
erected  for  offence.  These  teeth  communicate  with 
a  sac  supplied  by  a  poison-gland  within  the  orbit, 
and  the  venom  is  pressed  out  through  the  canal  in 
the  fang  when  it  is  driven  into  the  tissue.  This 
venom  is  described  as  a  viscous  greenish  fluid,  of 
neutral  reaction,  and  almost  without  smell,  and 
containing  a  peculiar  principle  ("viperine,"  or 
"ecliidnine  "). 

The  rattlesnake,  the  copperhead,  the  cobra,  the 
water  moccasin,  &c.,  are  the  best  known  of  the  ve- 
nomous snakes.  The  symptoms  which  follow  the 
stroke  or  liite  of  a  snake  are  both  local  and  consti- 
tutional. The  limb  swells,  and  the  neighbourhood 
of  the  wound  becomes  red  and  irritable,  while  the 
lymphatics,  and  veins  leading  from  it,  become  the 
seat  of  inflammation.  Vesicles  frequently  form 
around  the  point  inoculated,  and  get  filled  wiiii 
bloody  serum.  The  pain  varies  much  in  different 
cases,  being  occasionally  slight,  but  often  most 
severe.  Tlie  subcutaneous  cellular  tissue  gets  in- 
filtrated, and  mortification  may  appear  before  death. 
The  constitutional  symptoms  frequently  arise 
with  great  rapidity  and  vio'ence,  so  that  the  local 
are  but  little  regarded.  The  nervous  and  the  circu- 
latory systems  give  token  of  being  gravely  affected. 
There  is  paleness,  prostration,  dimness  of  vision, 
sickness,  bilious  stools,  trembling,  and  delirium, 
stupor,  (ir  even  unconsciousness.  The  surface 
gets  ciild,  and  bedewed  with  sweat.  The  pulse 
gets  feeble  and  intermitting,  tlie  respiration  o|>- 
pressed,  and  there  is  much  anxiety.  The  surface 
may  become  yellow,  and  abscesses  may  form  (if 
the  patient  lives  long  enough)  in  the  cellular  tissue 
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of  the  limb  and  trunk.  The  poison  which  is  ca- 
pable of  producing  such  terrible  effects  when 
inoculated,  is  harmless  when  swallowed,  or  when 
applied  to  the  unbroken  skin.  If  the  supply 
of  venom  is  exhausted  by  the  serpent  having 
recently  repeatedly  expelled  it,  the  effects  are 
greatly  less  severe,  and  may  even  fail  altogether 
to  appear.  If  the  fang  enters  a  considerable  blood- 
vessel, then  the  destructive  influence  is  intensified. 
Wounds  of  the  face  and  trunk  are  the  most  dan- 
gerous, and  the  more  venom  introduced  the  more 
powerful  and  rapid  the  effect.  After  death  various 
appearances  have  been  ascribed  to  the  septic  action 
of  the  poison.  None  of  these  are  constant,  though  a 
dark  and  fluid  state  of  the  blood  has  been  often 
noted,  as  well  as  congestion  of  the  lungs  and  brain, 
and  a' loaded  state  of  the  right  side  of  the  heart. 

The  vipers  of  this  country  rarely  cause  harm, 
unless  young  children  or  feeble  and  old  persons  are 
bitten  by  them;  and  even  then,  dangerous  symp- 
toms have  been  rarely  met  with. 

But  besides  the  poisons  above  alluded  to,  wounds 
may  be  complicated  by  the  presence  of  other 
poisons  secreted  by  some  animals  when  diseased. 
Thus,  hydrophobia' (which  see),  arising  chiefly  in 
members  of  the  canine  and  equine  tribes,  may  be 
inoculated  on  man,  and  glanders  can  be  propagated 
in  like  manner  to  man,  and  by  him  communicated 
to  his  fellows. 

Disseclion  Wounds.— ^eii  bodies  beget  a  septic 
poison  which  when  inoculated  produces  special,  and 
often  most  disastrous  consequences,  and  differs  yet 
again  from  those  poisons  already  described.  There 
is° reason  to  believe  that  this  virus  is  most  potent  at 
a  period  before  putrefaction  has  made  any  way,  and 
it  appears  to  be  more  powerful  when  derived  from 
persons  dying  of  certain  diseases,  more  especially 
those  marked  by  diffuse  unhealthy  inflammations, 
as  puerperal  peritonitis.    The  condition  of  the 
recipient,  too,  greatly  influences  the  results  of  ino- 
culation; as,  if  in  health,  and  of  good  constitution, 
he  runs  a  vastly  better  chance  of  escaping  the  more 
violent  effects,  than  if  he  is  feeble,  over-worked,  or 
intemperate.    A  very  minute  amount  of  the  poison 
is  capable,  in  many  cases,  of  occasioning  the  most 
powerful  results,but  many  persons  resist  its  effects  in 
a  marvellous  manner.  Fortunately,  in  most  instances 
of  dissection  wounds,  no  evil  effects  follow,  or  at 
worst  only  trifling  local  irritation;  but  when  cir- 
cumstances favour  the  more  pernicious  development 
of  the  poison,  then  a  train  of  the  most  serious  local 
and  constitutional  symptoms  appear.    A  vesicle, 
or  pustule,  forms  at  the  wounded  spot,  and  un- 
healthy inflammation  seizes  upon  the  veins,  lym- 
phatics and  cellular  tissue  of  the  limb,  causing  it  to 
become  red,  hot,  boggy,  and  painful.    The  glands 
enlarge,  and  suppuration  of  a  circumscribed  or  dif- 
fused character  follows  in  the  limb,  and  possibly 
on  the  trunk,  and  utter  disorganisation  may  result. 
The  constitutional  effects  often  set  in  quickly,  and 
with  much  severity.    Chills,  followed  by  fever,  at 
first,  and  for  a  short  time,  inflammatory  in  type,  but 
quickly  assuming  the  typhoid  or  irritative  form. 
The  period  at  which  the  patient  begins  to  suffer 
varies  from  twelve  hours  to  teveral  days.  There 
is  commonly  severe  headache, nausea, racking  pains, 
sleeplessness,  delirium,  much  depression,  dyspmsa, 
and  other  evidences  of  profound  constitutional  in- 
volvement.   The  local  .symptoms  may  be  but  little 
marked,  and  attract  slight  attention,  so  completely 
arc  they  overshadowed  by  the  condition  of  the 
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general  system.  If  death  follows,  it  may  be  in  a 
few  days,  or  not  for  weeks,  when  the  patient  is 
finally  worn  out  by  the  suppuration  and  hectic.  In 
forming  an  opinion  of  the  final  result,  we  must  take 
into  account  not  merely  the  violence  of  the  local 
and  constitutional  symptoms,  but  also  the  power  of 
resistance  possessed  by  the  patient,  and  the  risk 
that  may  attend  the  separation  of  sloughs  after  the 
brunt  of  the  attack  has  passed  away.  Purulent 
infection  may  occur,  and  in  any  case  the  recovery 
cannot  fail  to  be  very  slow,  and  often  unsatisfactory. 
Even  if  not  the  precursor  of  incurable  disease  of 
the  lungs  or  otiier  internal  organ,  severe  local  in- 
jury often  results  from  the  accident. 

Lastly,  Malignant  pustule  is  another  result  of 
the  inoculation  of  an  animal  poison.  In  this  case 
it  is  derived  from  contact  with  murrained  cattle. 
The  hides,  hoofs,  horns,  hair,  and  even  the  flesh  and 
blood,  of  such  animals,  have  the  power  of  convej'ing 
it  to  man  ;  but  he  in  turn  does  not,  so  far  as  is  at 
present  known,  transmit  it  further.  This  poison 
appears  to  be  very  powerful,  as  it  is  capable  uf 
being  carried  even  by  insects.  There  is  reason 
also  to  think,  that  fences  or  posts  with  which  the 
diseased  oxen  have  been  in  contact  may  serve  as 
media  for  conveying  the  contagion  to  man.  The  dis- 
ease first  siiows  itself  by  local  signs  in  from  twelve 
to  sixty  hours  after  contact,  and  the  constitutional 
symptoms  do  not  appear  usually  till  the  local  have 
made  some  progress.  The  inoculated  spot  gets 
irritable,  itchy,  and  somewhat  painful.  It  becomes 
red,  a  small  vesicle  forms  which  is  filled  with  turbid 
serum,  and  this  passes  into  the  pustular  stage,  with 
a  red  hard  base.  The  inflammation  extends,  and  if 
it  be  a  limb  which  is  affected,  it  will  swell,  become 
red,  (Edematous  and  painful — though  merepainful- 
nessis  not  usually  a  leading  sign  of  this  complaint. 
The  lympliatics  and  veins  are  affected,  and  as  the 
pustule  breaks,  a  dark  dry  gangrenous  spot  is  found 
on  the  surface,  which  soon  implicates  the  skin 
throughout  its  entire  thickness.  Crops  of  vesicles 
or  bullae  appear  around  the  original  spot  of  inocu- 
lation, and  the  constitution  soon  becomes  gravely 
affected.  Fever  of  a  low  form  sets  in  with  a  rigor 
and  great  disturbance,  and  leads  with  much  rapidity 
to  prostration,  delirium  and  sinking.  The  evidences 
of  blood-poisoning  are  well  marked,  before  death, 
in  the  deep  prostration  of  the  powers  of  life,  and 
the  "  post  mortem  "  appearances  correspond.  When 
inoculation  takes  place  on  the  face,  the  disfigure- 
ment is  hideous  in  the  extreme. 

Cojislitulional  Effects  of  Wounds. —  Besides  the 
special  consequences  produced  by  poisons  inocu- 
lated on  wounds  (and  which  have  been  in  the 
preceding  paragraphs  sufficiently  alluded  to\  ex- 
tensive incised,  lacerated  or  contused  wounds  may 
be  followed  by  shock  and  by  fever.  The  shock 
may  be  violent  and  the  reaction  proportionately 
trying.  The  usual  remedies  for  such  conditions 
must  be  employed.  Depressing  treatment  should 
as  far  as  possible  be  avoided,  as  the  powers  of 
life  will  soon  require  all  the  sustaining  support 
they  can  receive.  The  fever,  at  first  sthenic  and 
threatening,  will  in  the  prouress  of  the  case  be 
apt  to  assume  the  typhoid  or  hectic  type,  and 
will  require  to  be  treated  accordingly.  During 
convalescence  every  means  of  recruiting  the  genera) 
vigour  must  be  sedulously  employed.  Tonics, 
generous  food,  cod-liver  oil  and  country  air  are  the 
remedies  conunonly  enjoined,  and  are,  if  judiciously 
used,  sufficient  to  meet  tiie  needs  of  the  case. 


The  appearance  of  any  internal  disease,  the  result 
of  the  traumatic  lesion,  must  be  watched  for  and 
combated. 

The  Repair  of  Wounds. — The  mode  in  which 
wounds  heal  is  evidently  a  subject  of  the  highest 
interest  and  importance.  Only  a  brief  sketch  of 
the  process  can  be  here  attempted.  Mr.  Paget,  in 
his  "  Suigical  Pathology,"  has  most  fully  and  most 
ably  described  the  whole,  and  he  has  shown  that 
open  wounds  heal  in  one  of  five  ways:  viz.,  im- 
mediate union  ;  primary  adhesion ;  granulation  ; 
secondary  adhesion,  or  the  union  of  granulating 
surfaces  ;  and,  lastly,  by  scabbing. 

The  blood  which  is  poured  out  in  varying 
quantities  between  the  lips  of  a  recent  wound,  and 
which  is  always  an  obstacle  and  hindrance  to  its 
repair,  till  it  is  removed  or  organised,  is  got  quit 
of  either  by  being  thrown  out  mechanically  by  the 
swelling  which  attends  i.he  inflammation  set  up  by 
its  presence,  or  it  is  absorbed  by  the  vessels  of  the 
organising  reparative  material  which  comes  to  be 
poured  out,  and  which  encloses  the  blood  within 
Its  meshes.  The  clot  is  decolourised,  altered,  de- 
generated, and  finally  absorbed.  In  rare  cases 
the  blood  is  neither  ejected  nor  absorbed,  but  be- 
comes organised,  and  takes  part  in  the  recon- 
struction of  the  breach. 

The  material  by  which  wounds  are  repaired  is 
fibrinous  organisable  coagulable  lymph,  and  the 
more  perfect  it  is  in  its  intimate  organisation — 
in  its  vitality — and  the  more  truly  those  conditions 
requisite  to  its  sound  development  are  supplied, 
the  more  rapid  and  complete  will  the  result  be. 
In  open  wounds,  Mr.  Paget,  following  the  obser- 
vations of  Schwann,  has  described  the  lymph  as 
passing  through  a  structure  of  nucleated  cells  to 
fibrillation,  the  cells  undergoing  elongation  to  form 
the  filaments  of  the  coiniective  tissue  which  re- 
sults. Virchow,  on  the  other  hand,  concludes  from 
his  observations,  that  the  bundles  of  fibres  are 
formed,  not  by  the  cells,  but  by  the  intercellidar 
substance.  The  cells  he  represents  as  constitut- 
ing the  corpuscles  of  the  connective  tissue  and  as 
throwing  out  processes  from  their  ends  and  sides 
to  unite  with  one  another,  and  establish  a  stellated 
network  between  the  masses  of  fibrillse  formed  as 
above  stated. 

In  subcutaneous  woimds,  Mr.  Paget  states  that 
the  lymph  is  transformed,  not  from  nucleated  cells, 
but  from  nucleated  blastema — a  molecular  homo- 
geneous matrix  of  fibrine,  which  developes  clear 
oval  nuclei  in  its  substance.  Fibro-cellular  tissue 
is  formed  from  the  blastema  assuming  a  filamen- 
tous disposition.  This  process  of  development  is, 
as  iMr.  Paget  points  out,  more  p.  rfect  and  com- 
plete than  that  occurring  in  open  wounds,  and  both 
may  be  observed  simultaneously  in  the  same 
wound.  .  . 

Let  us  now  give  a  short  resume  of  the  diflerent 
ways  in  which  wound-"  heal. 

i.  /mmedialu  Union"  of  Macartney,  i  e.  llie 
growing  directly  together  of  the  divided  surtacc.', 
without  the  intervention  of  any  new  agency  what- 
ever. This  was  the  "  union  by  the  first  intention 
of  Hunter.  The  disjoined  parts  adhere  "  muuc- 
diately  "  and  directly.  In  order  that  this  ni"'-' 
complete,  perfect,  and  rapid  issue  should  he  »D- 
tained,  it  is  evident  that  all  foreign  bodies  must  tie 
carefully  and  completely  removed  from  lie'"'^'''"^^ 
the  cut  surfaces  ;  that  the  vitality  of  these  sij'- 


faces  must  be  wholly  uncomproinisea  ; 
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most  scrupulous  adjustment  of  tissue  to  like  tissue 
in  the  lips  of  the  wound  should  be  quickly 
secured  and  rigidly  retained  ;  and  further,  that  no 
degree  of  inflammation  should  follow  by  which  the 
state  of  rest,  so  necessary  to  success,  be  disturbed. 
Those  conditions  in  the  constitution  and  habits  of 
the  patient,  and  in  the  circumstances  in  which  he 
is  treated  which  are  most  conducive  to  healthy 
nutrition,  aid  most  materially  the  desired  end.  The 
result  is  most  perfect,  A  mere  line,  which  will 
shortly  disappear,  constitutes  the  only  trace  of  tin- 
injury. 

2.  Primary  adhesion.  Hunter's  "  Union  by  the 
Adhesive  Inflammation." — Here  lymph  is  poured 
out  between  the  cut  surfaces  (and  little,  if  any, 
into  the  surrounding  tissues),  forms  a  connective 
tissue,  and  establishes  a  bond  of  union  between 
them — in  short,  solders  them  together.  The  closer 
the  edges  of  the  wound  are  placed  to  one  another, 
the  narrower  will  the  plate  of  interposed  lymph 
be  ;  and  as  it  is  the  cutaneous  edge  of  this  plate 
which,  becoming  covered  with  dermal  tissue,  con- 
stitutes the  scar,  it  follows  that  the  mark  lelt 
■vyill  be  diminished  in  like  manner.  Inflamma- 
tion, if  at  all  violent,  will  manifestly  mar  the 
result  by  interfering  with  the  perfect  constitution 
and  successful  organisation  of  the  lymph,  which,  in 
favourable  circumstances,  quickly  becomes  vascular, 
and  may  in  a  few  days  achieve  a  firm  repair.  Plere 
the  issue  is  slower  of  attainment,  and  not  so  per- 
fect as  in  immediate  union,  in  so  far  as  that  a  scar 
remains,  and  the  process  is  more  open  to  accident. 

3.  Healing  by  granulation  is  a  still  less  desir- 
able method  of  repair  than  those  already  described, 
as  it  is  slower,  less  certain  in  its  progress,  and 
more  liable  to  interruption,  as  well  as  being 
general  followed  by  greater  deformity.  It  consist- 
in  the  pouring  out  of  a  thin  glazing  of  white  blood 
corpuscles  embedded  in  fibrine  over  the  raw 
suifaces,  which  after  an  uncertain  period  of  rest 
— of  incubation  (varying  with  different  circum- 
stances, more  especially  with  the  nature  and 
extent  of  the  wound,  and  the  constitution  of  the 
patient) — is  followed  and  replaced  by  an  effusion  of 
lymph,  which  in  time  becomes  organised.  This 
effusion  of  lymph  is  preceded  and  accompanied  by 
a  determination  of  blood  to  the  part.  "  Granula- 
tions" consist  of  small  acuminated  papillary  suc- 
culent projections  of  vascular  lymph,  which  may 
or  m;iy  not  be  accompanied  by  pus,  i.e.  by  granu- 
lation cells,  which  have  been  rejected  from  the 
work  of  repair  going  on.  In  open  granulating 
•wounds  there  is  always  pus  poured^out,  and  the 
character  of  the  fluid  will  vary  with  the  health- 
fulness  of  the  granulations  supplying  it. 

4.  HcaVmij  by  secondary  adhesion  consists  in 
the  union  of  granulating  surfaces.  The  lips  of  a 
wound  which  are  covered  with  healthy  granula- 
tions of  similar  or  nearly  similar  age,  being  held 
gently  in  contact,  grow  together— the  cells  on 
either  surface  adhering,  and  an  interchange  of 
blood-vessels  taking  place,  so  that  the  two  lips'be 
come  amalgamated.  There  must  be  ni>  inflanmia- 
tion,  otherwise  the  end  will  not  be  obtained. 

5.  Ilcalim/  by  scabbintj  is  the  last  method  of 
repair.  This,  the  ordinary  mode  of  healing  in  the 
ease  of  the  lower  animals,  consists  in  the  fornui- 
tion  of  a  scab  by  the  drying  of  some  secretion 
over  the  wrunid,  and  its  protection  thus  from  the 
atmo-pheric  air.  The  formation  of  a  scar  takes 
place  beneath,  always  supposing  that  the  scab  is 
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not  continually  displaced  by  renewed  secretion 
from  the  wound,  as  when  inflammation  gives  rise 
to  a  continued  discharge  of  pus. 

In  all  these  modes  of  repair,  except  the  first, 
there  will  be  rnore  or  less  scar  or  cicatrix  left  to 
mark  the  seat  of  the  wound,  and  in  many  cases 
this  scar  is  extensive,  discoloured,  deformed  and 
enduring.    The  cicatricial  tissue  has  in  itself  the 
inherent  property  of  long-continued  contraction, 
so  that  all  the  tissues  on  which  it  acts  yield  in 
time  to  its  power  (when  the  cicatrix  is  extensive), 
and  thus  much  displacement  and  distortion  may 
be  caused.    Joints  thus  get  fixed  ;  parts  which 
are  separate  are  approximated  and  united  ;  orifices 
misplaced  and  obstructed,  and  in  this  way  the  ut- 
most embarrassment  and  evil  follow.   Much  can  be 
done  during  the  healing  of  wounds  by  granulation 
to  counteract  or  diminish  the  effects  of  this  contrac- 
tion; e.g.  by  attention  to  position  during  healing, 
by  the  use  of  splints  and  special  apparatu.s,  such 
as   elastic  bands,  moveable  appliances  fitted  to 
oppose  the  contraction,  &c.    These  measures  must 
be  long  employed,  as  the  morbid  tendency  is  very 
enduring.    Fomentations,  shampooing,  exercise, 
help  to  oppose  the  contraction.    Scars  too,  some- 
times, especially  in  delicate  persons,  long  remain 
weak  and  tender,  liable  to  erosion  from  slight 
causes,  and  being  quickly  destroyed  if  excited  to  in- 
flammation. Such  weak  cicatrices  may  be  improved 
by  protection,  by  the  application  of  astringents, 
and,  above  all,  by  invigorating  the  patient's  general 
health.    Redundant  scars  traversed  by  thick  bands 
of  superabundant  tissue,  when  necessary  to  be 
interfered  with,  may  be  improved  by  being  kept 
moist  bj'  a  lotion  or  ointment  of  iodide  of  potas- 
sium, or  being  painted  with  iodine,  or  blistered,  so 
as  to  cause  absorption  of  the  excess    of  new 
material,  care  being  taken  at  the  same  time  not  to 
excite  undue  inflammation  and  the  entire  destruc- 
tion  of  the  tissue.     Depressed  and  adherent 
cicatrices  may  be  much  improved  in  many  cases 
by  subcutaneous  section  of  the  adhesions,  and  this 
will  be  the  more  necessary  when  the  scar  is  placed 
on  a  prominent  and  visible  part,  as  tlie  face. 

In  time  the  intimate  structure  of  cicatrices  tends 
to  improve,  and  to  become  more  assimilated  to  the 
tissues  they  replace.  The  vitality  of  the  new 
material,  long  depressed,  mends,  and  it  becomes 
less  unlike  the  normal  textures  of  the  part  in 
which  it  lies,  and  so  less  inimical  in  its  action 
to  the  neighbouring  tissues.  While  of  lowered 
vitality  (i.e.  so  long  as  their  organisation  is  incom- 
plete), scars  are  very  easily  and  quickly  destroyed. 
Inflamniation  seizing  upon  them  rapidly  ends  in 
destructive  ulceration,  and,  while  frictidu  or  undue 
pressure  very  surely  causes  such  a  result,  exposure 
to  severe  cold  is  very  apt  to  produce  a  like  effect. 
Weakl}',  delicate  persons,  in  virtue  of  their  want 
of  organising  power,  are  liable  to  the  forinati(ni  of 
shallow  weak  ulcers  on  cicatrised  surfaces.  In 
these  ulcers  the  edges  are  usually  red,  thin,  and 
undermined,  while  the  surface  of  the  sore  is 
covered  with  weak,  pale,  toneless  granulations. 
Such  ulcers  indicate  the  need  of  invigorating 
remedies — country  air,  wine,  cod-liver  oil,  and  iron 
—  while  locallystimulants  and  astringents  combined 
let  best. 

Cicatrices  are  sometimes  the  seat  of  many  un- 
easy, if  not  painful  sensations,  which  cause  annoy, 
aiice  or  distress  to  the  patient.  Formication, 
prickling,  shooting  or  burning  sensations ;  but 
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these  fall  for  short  of  the  terrible  suffering  occa- 
sionally endured  in  the  ends  of  stumps.  Steam- 
ing with  narcotic  vapours,  careful  protection  from 
vicissitudes  of  temperature,  shampooing,  the  use 
of  lotions  containing  gentle  stimulants  or  nar- 
cotics, and  the  employment  of  those  internal 
remedies  which  are  found  useful  in  neuralgia 
(of  which  such  painful  impressions  are  frequently 
examples),  constitute  the  most  useful  methods  of 
treatment  for  the  slighter  cases.  For  painful  stumps, 
if  no^  explanation  can  be  found,  on  a  careful  ex- 
amination of  the  divided  ends' of  the  nerves  —  no 
adhesion  to  bone  or  skin,  no  undue  pressure  from 
any  source — the  same  plan  must  be  pursued  ;  but 
if  the  exact  seat  of  the  affected  nerve  can  be  de- 
termined, or  its  morbid  adhesion  discovered,  then 
it  can  be  subcutaneously  divided  for  temporary 
relief,  or  a  portion  of  it  excised  to  obtain  a  more 
permanent  good. 

As  a  remedy  for  the  persistent  weakness,  or  un- 
sightliness,  or  deformity  of  cicatrices,  or  the  evils 
they  occasion,  it  is  occasionally  the  best  practice 
to  remove  them  altogether,  and  either  seek  by 
care  to  direct  and  control  to  a  better  result  the 
new  scar,  or,  what  is  better,  to  repair  the  breach 
by  a  plastic  operation.  Occasionally,  the  hiatus  is 
best  filled  up  by  carefully  dissecting  up  the  flaps 
on  either  side  and  sliding  them  together,  while  at 
other  times  by  transplantation  a  better  covering 
is  obtained.  Bands  may  be  divided  at  several 
points,  and  the  tissues  then  stretched,  or  the  most 
contracted  portion  may  be  wholly  removed,  while 
the  less  injurious  part  of  the  cicatrix  is  not  inter- 
fered with.  In  extreme  cases  of  deformity  and 
embarrassment,  the  patient  is  sometimes  glad  to 
get  rid  of  the  part  altogether,  if  it  can  be  re- 
moved by  amputation. 

Cicatrices  are  liable  to  various  affections,  besides 
those  already  alluded  to.  Horny  and  warty 
growths,  fibrous  and  cancerous  tumours,  bony 
concretions,  &c.,  occasionally  form  in  them.  The 
weak  vitality  of  cicatricial  matter  will  render  it 
liable  to  the  development  of  any  latent  consti- 
tutional disease.  Epithelial  cancer  presents  itself 
in  scars  as  a  coarse  warty  condition.  It  is  in 
old  rough  scars  which  have  been  frequently  ex- 
posed to  irritation  that  such  disease  is  most  apt  to 
appear.  Mr.  Cajsar  Hawkins  has  ably  described 
the  warty  affection  of  cicatrices.  After  the  re- 
moval of  primary  cancer,  the  recurrent  growths 
frequently  show  themselves  in  the  scar,  and  from 
the  paucity  of  the  soft  parts,  we  are  often  in  such 
cases  unable  effectually  to  interfere.  If  c  incer 
were  to  appear  in  the  cicatrix  of  a  limb,  amputation 
at  a  point  well  above  the  sent  of  the  disease  might 
get  rid  of  it  ;  and  in  other  parts  of  the  body,  if 
the  case  be  fitting,  caustic  may  be  decidedly  used 
to  destroy  the  growth. 

Cheloid  is  a  most  curious,  rare,  and  ill  under- 
etood  affection  which  may  attack  old  scars.  The 
cicatrix  hypertrophies  gets  thick,  and  enlarges  in 
all  its  diameters,  so  as  to  overhang  the  limits  of 
the  former  scar.  It  increases  slowly  and  gets 
prominent.  It  is  occasionally  painless,  but  more 
frequently  it  becomes  the  seat  of  burning,  stinging, 
lancinating,  or  distressingly  itchy  sensations.  The 
surface  is  usually  smooth,  and  in  its  early  stage 
permeated  by  small  branching  vessels,  which  may 
give  it  a  brighter  colour  than  the  surrounding  skin, 
or,  later  in  its  history,  its  surface  may  be  dis- 
tinguished by  its  pale  or  white  colour.    In  inti- 


mate structure,  cheloid  is  composed  of  firm,  hard, 
compact  tissue,  consisting  of  grey  closely-woven 
fibres,  mixed  with  cells.     In  their  clinical  his- 
tory such  cases  often  vary  much.    Frequently  no 
explanation  whatever  can  be  given  of  their  cause. 
They  are  evidently  constitutional  in  their  origin, 
and  being  so,  admit  of  but  little  local  treatment. 
They  frequently  cease  spontaneously  to  enlarge, 
may  remain  long  stationary,  and  may  contract  and 
disappear.    They  do  not  often  ulcerate  and  prove 
destructive.    If  removed  by  the  knife,  they  usually 
recur,  and  the  new  growth  is  often  more  trouble- 
some and  active  than  the  original  one.    In  the 
hope  of  cheloid  being  spontaneously  arrested  or  re- 
moved, it  is  well  to  delay  all  interference  with  it 
as  long  as  possible,  but  if  it  be  growing  very 
actively,  we  may  try  by  counter-irritiUion  and 
pressure    to   moderate   or   check   its  advance. 
Blisters  of  cantharides,  or  painting  with  strong 
iodine,  or  using  iodine  and  mercury  in  combination, 
has  given  the  best  results  ;  but  when  the  growth  is 
quiescent,  simple  protection  by  collodion  should 
alone  be  employed.    To  remove  cheloid  by  caustic 
or  the  knife  is  very  rarely  successful,  yet  patients 
occasionally  press  for  such  a  step,  in  order  to 
escape,  even  temporarily,  from  the  pain  and  an- 
noyance it  occasions.     If  excised,  the  necessary 
incisions  must  keep  well  free  of  the  limits  of  the 
disease,  and  an  attempt  should  be  made,  by  the  sub- 
stitution of  healthy  textures  from  the  neighbour- 
hood, to  close  up  the  gap  as  quickly  as  possible. 
The  internal  administration  of  iodine,  arsenic,  and 
mercury,  separately  and  in  combination,  has  been 
recommended. 

The  General  Treatment  of  Wounds. 
Constitutional  Treatment. — This  comprehends  all 
those  measures  which  are  calculated  to  improve  and 
sustain  the  patient's  strength  and  health, and  enable 
his  system  to  restore  the  injured  tissues  to  their 
integrity.  Rest  of  mind  and  body  greatly  con- 
duces to  recovery,  and  helps  to  ward  off  complica- 
tions. All  excitement  of  mind,  be  it  agreeable  or 
the  reverse,  is  hurtful  to  the  happy  cicatrisation  of 
wounds,  hence  the  advantage  of  a  serene  and 
equable  temperament  to  a  wounded  man.  Agree- 
able, but  not  too  engrossing  mental  occupation  is 
always  beneficial,  and  will  in  most  cases  prove  a 
useful  aid  to  the  other  means  of  treatment. 

A  moderately  warm  and  fine  atmosphere  is 
always  of  essential  consequence  in  the  sick-room. 
So  long  as  it  is  of  a  good  temperature,  and  free  of 
draughts,  the  more  abundant  tiie  supply  of  air  to 
wounded  persons  is  the  better.  No  more  powerful 
preservative  against  the  most  serious  of  the  com- 
plications which  attend  wounds  can  exist  than  in 
the  free  supply  of  atmospheric  air.  The  close,  ili- 
ventilated  houses  of  the  poor,  and  the  loaded 
miasmatic  atmosphere  of  a  large  and  crowded 
hospital,  are  far  behind  the  pure  uncontammated 
air  of  a  dry  sunny  country  house,  as  aiding  con- 
valescence from  injury.  The  overcrowding  and 
indifferent  hygiene  of  military  hospitals  durmg  a 
campaign  have  been  long  recognised  as  the  proline 
sources  of  the  frightful  mortality  which  lias  at 
times  signalised  warfare.  The  most  scrujunoiis 
cleanliness  in  the  sick  room,  both  as  regards  t  le 
person  and  the  surroundings  of  the  patient,  is  im- 
perative. The  body  clothes  and  the  bed  Iniens 
should  be  frequently  changed,  both  t«  " 
cleanliness,  and  also  for  the  grateful  i-efreshmei  i 
it  produces.    Baths  too,  bi.th  local  and  general, 
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produce  much-to  tlie  desired  end.  No  dressings 
wliicli  liiivebfeuiii  use  should  everboiertlyiiigaliout, 
;md  when  numbers  ot"  wiunided  uieu  are  treated 
logetiier,  even  the  materials  provided  fur  I'uture 
dressings  sliould  nut  be  left  exposed  to  the  emana- 
tions of  the  wards,  otherwise  they  will  become 
cDntaniinated.  The  use  of  disinfectants  and  anti- 
septics should  be  encouraged,  as  they  contribute 
much  to  tiie  salubrity  of  the  sick  quarters. 
During  convalescence,  a  change  of  apartment  pre- 
vious to  a  change  of  residence  is  often  helpful  to 
recovery,  by  the  encouraging  mental  effect  it  has, 
and  the  complete  change  of  atmosphere  it  ensures. 
Tiiat  a  warm  equable  temperature  favours  the  heal- 
ing of  wounds  has  been  well  illustrated  in  sojue 
ciunitries  where  such  a  climate  exists,  and  where 
the  evils  of  rapid  decomposition,  inseparable  from 
such  climates,  have  been  carefully  guarded  against. 
A  cold,  damp,  changeable  climate  is  the  worst  of 
all  for  the  recovery  of  wounded  men,  and  is  a 
prolilic  source  of  dangerous  complications. 

The  food  required  by  persons  sulfering  from 
wounds  should  be  generous,  and  suited  in  quantity 
and    quality  to  the  natural  inclinations  of  the 
patient.    It  should  be  mixed  and  regulated  by 
tlie  powers  of  appnipriation.    During  convales- 
cence from  severe  wounds  accompanied  by  great 
W'aste  and  exhaustion,  it  is  essential  that  the  most 
snsuiining  and  easily  assimilable  food  should  be 
provided,  but  there  is  in  many  cases  too  creat  a 
tendency  among   practitioners   to   overload  the 
system  during  such  a  period,  by  forcing  a  diet  on 
tlie  patient  which  is  much  more  concentrated  and 
more  abundant  than  his  requirements  demand,  and 
often  very  considerably  more  than  Ills  digestive 
organs  can  make  use  of  in  the  circumstances 
in  which  for  the  time  he  is  placed,  and  thus 
great  evil  is  done  when  only  good  is  intended. 
Stimulants,  too,  are  frequently  ordered  in  lavish 
quantities,  under  the  veil  of  "keeping  up  the 
system,"  when  the  extra  call  on  the  vital  powers 
is  but  small.    It  is  true,  that  in  many  cases  we 
are  compelled  to  administer  the  most  nourishing 
food,  and  the  largest  amount  of  stimulants,  to 
support  the  strength  when  unequal  to  the  struggle 
in  which  it  is  engaged  ;  yet  these  cases  should  be 
carefully  discriminated.    The  state  of  the  pulse 
and  tongue,,  the  expression  of  the  patient,  and  the 
temperature  of  his  surfrice,  together  with  a  due 
regard  to  the  patient's  tastes,  habits,  and  sens.i- 
tioiis,  and  the  condition  of  his  Becretioiis,  will  be 
our  best  guides  as  to  the  management  of  the  diet. 
Common  sense  and  experience,  together  with  ii 
full  aptirecialion  of  the  individuality  of  the  patient, 
his  htibits  tuid  his  failings,  will  be  a  better  guide 
to  us  than  any  theoretical  or  artificial  scheme  of 
aliment.    Acidulated  and  refreshing  drinks  are 
alway  tirateftil  to  those  suffering  from  wounds,  and 
these  should  be  freely  administered.    Fresh  fruit 
too,  utiless  contra-indicated,  is  much  appreciated, 
and  is  usually  highly  useful  in  allaying  thirst  and 
fever,  and  aiding  the  alimentary  secretions. 

Aa  regards  the  use  of  drugs,  the  fewer  admin- 
istered the  better.  The  indications  for  their  use 
should  be  clear  and  manifest  before  they  are 
ordered.  It  1«  requisite  to  health,  and  so  to  ^ood 
1-ecovery  froiii  accident,  that  the  secretions  siiould 
be  maintained  In  proper  and  due  activity,  and  to 
this  end  it  may  be  necessary  in  the  progress  of 
such  surgical  iiijitries  as  are  now  under  cmisideiit- 
tiuii  that  drugs  be  employed,  but  aa  a  riilL-  ihi;  fewer 
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niedicaments  administered  the  better.  If- there  has 
iieen  much  blood  lost,  there  will  likely  be  some  con- 
stipation for  a  time,  but  this  will  disappear,  or  may 
be  relieved  by  a  lavement,  which,  when  it  can  be 
used,  is  in  general  much  to  be  preferred,  in  sur- 
gical cases,  to  the  use  of  purgatives.  There  are, 
of  course,  many  cases  in  which  lavements  will 
prove  insufficient  to  meet  the  requirements  of  the 
case,  but  nmch  can,  in  all  cases,  be  done  by  the 
proper  regulation  of  the  diet,  to  ensure  a  sufiicient 
and  regular  alvine  evacuation.  Salines  will  be 
needed  if  there  is  fever,  but  tonic.«,  diuretics,  &c., 
should  be  held  in  reserve  for  employment  wlien 
there  is  a  clear  call  for  them.  Opium  or  bromide 
of  potassiiun,  and  hydrate  of  chloral,  are  ex- 
tremely sei'viceable  in  the  progress  of  most 
wounds  for  allaying  pain  and  nervous  agitation,  or 
obtaijiing  sleep.  Opium  and  arnica  are  given  by 
some  surgeons  of  high  reputation,  as  prophylactics 
ngainst  surgical  fever  and  purulent  absorption, 
but  the  evidence  in  their  favour  'as  agents  for  that 
purpose  is  defective.  It  is  almost  needless  to  add, 
that  the  use  of  emetics  and  general  blood-letting, 
as  an  initial  treatment  of  wounds,  has  disappeared 
from  modern  surgical  practice. 

TIte,  Local  Traalmtut  of  Wounds. — It  is  not  a 
little  remarkable  that  the  simple  dressings  and 
early  adhesions  aimed  at  in  the  modern  treatment 
of  wounds  should  have  been  practised  in  the 
earliest  epochs  of  surgical  history,  though  long  lost 
sight  of  afterwards.    Hippocrates,  Celsus,  Galen, 
and  .litius  all  advocated  early  union,  and  Galen, 
more  especially,  describes  healing  by  "  first  inten- 
tion."   Such  wise  practice  was,  however,  unfor- 
tunately afterwards  widely  departed  from,  and  the 
very  opposite  plan  pursued.    Every  means  was 
adopted  calculated  to  delay  and  oppose  union,  so 
that  the  wound  might  be  "purged"  from  certain 
supposed  evil  elements,  which,  if  not  expelled, 
Would  sooner  or  later  bring  about  harm.  Every 
ellbrt  made  by  Nature  to  repair  the  breach  was 
thwarted,  and  that  often  by  means  whose  ingen- 
uity was  undoubted.    The  surgeon  appeared  to 
exercise  his  skill  and  dexterity,  not  in  devising  and 
carrying  out  measures  calculated  to  aid  Nature's 
beneficeitt  labours,  but,  on  the  contrary,  to  inter- 
fere and  neutralise  them  as  much  as  lay  in  his 
powel-.    Long  without  adequate  means  of  com- 
manding hsemorrhage,  the  ancients  could  not  in 
many  cases  effect  the  early  closure  of  wounds,  and 
not  understiinding  aright  the  phenomena  of  early- 
adhesion,  they  feared  to  accomplish  it,  in  dread  of 
the  harm  which  might  follow.    Till  the  ligature 
was  appreciated  and  used,  the  different  methods 
employed  to  arrest  bleeding  from  wounded  arteries 
were  so  ingeniously  destructive  of  all  possible 
hopes  of  early  union,  that  till  these  were  aban- 
doned, it  was  clearly  impossible  to  obtain  aught 
but  the  most  tardy  and  unsatisfactory  repair.  So 
long  as  the  actual  cautery  was  in  daily  use  to 
restraiii  the  ever-recurring  haamorrhage — while  the 
soft  parts  were  divided  with  dread  by  means  of 
red-hot  knives  or  instruments  impregnated  witli 
powerful  acids— so  long  as  "buttons  "  of  vitriol 
were    tied  over  bleeding  vessels,  or  the  most 
powerful  iistriiigents  and  mechaniciil  appliancea 
used  as  styptics,  or  coamilants  stuffed  into  bleeding 
wounds — It  was  liopeless  to  expect  eaily  union. 
Wide-spread  destruction,  prolonged  suppurations, 
delayed  repair,  and  grievolis  deformities  Were  the 
Iiccc3?rtry  conseqiieiiees.     hXeii  lifter  I'aii'  had 
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been  "  inspired  with  the  good  thought "  of  the 
ligature,  the  improvement  in  the  local  treatment 
of  wounds  was  not  great,  as,  from  ignorant  fear, 
every  conceivable  method  was  employed  to  retard 
union.    Setons,  sydons,  tents,  metal  tubes,  and 
other  horrid  contrivances  were  used  to  keep  the 
wound  open  ;  and  if  by  any  chance  it  liad  closed, 
ingenious  instruments  were  at  hand  to  tear  it  rnde'y 
open  again.  "  Vulnerary"  balsams,"  incarnatives." 
"  glutinanlia,"    "  cicatrisants,"  made  of  diverse 
irritating  and  secret  compositions,  were  poured 
into  the  depths  of  the  wound,  or  forced  into  it  on 
setons,  so  as  to  cause  the  whole  surface  to  pass 
through    the   orthodox   process   of  "  digestion, 
mundilication,   incarnation,    and  cicatrisation,' 
which  constituted  the  "■more   canonico,"  from 
which  no  "regular  practitioner"  dared  depart 
without  subjecting   himself  to   the   charge  of 
heresy  from  his  brethren,  and  exposing  himself,  it 
might  be,  to  an  amputation  of  criminality  on  the 
part  of  his  clients.    Tlie  more  free  tlie  suppuration 
proved,  the  more  perl'ect  and  complete  tlie  "  purg- 
ing" was  supposed  to  be,  yet  they  were  not  con 
tent  to  give  such  coveted  secretion  a  ready  issue, 
but  caused  it  to  be  pent  up  by  the  insertion  of 
tents  between  the  lips  of  the  wound.    In  this  way 
trivial  wounds  were  terribly  aggravated  and  fre 
quently  rendered  incurable.     Fistulous  orifices, 
wasted  limbs,  and  shattered  health  bore  testimony 
but  too  frequently,  to  the  ignorance  and  cruelty  of 
the  practitioner. 

Before  the  profession  awoke  to  a  sense  of  errors 
committed,  the  "  irregular  practitioner  "  had  liii 
the  blot,  and  had  partially  remedied  it.  Thi 
"secret"  and  "sympathetic"  dressings  whic) 
attained  so  great  a  reputation  were  attempts  to 
secure  the  good  of  early  recair,  and  yet  escape  tlie 
censure  of  not  following  the  orthodox  canons 
They  desired  to  obtain  the  requisite  "  purging ' 
from  deleterious  agencies,  by  which  alone  they 
would  be  held  fiee^of  blame,  and  yet  not  keep  the 
wound  open.  The  secret  dressing  of  most  repute 
was  that  of  the  "  Suckers  "  (the  Psylli  and  IVIersi), 
who  with  theirmouthsremoved  all  foreign  bodies  and 
blood  from  between  the  lips  of  the  wound,  and  by  the 
warmth  of  the  application  promoted  the  effusion  of 
lymph,  while  they  immediately  closed  the  orifice 
hermetically  by  a  plug  of  chewed  paper  held  in 
place  by  a  firm  bandage  till  union  was  achieved.  It 
was  to"  the  accompanying  incantations  that  the 
cleansing  from  injurious  agencies  was  ascribed,  but 
the  firm  closure  contained  the  real  secret.  Those 
Avho  practised  this  art  were  careful  only  to  apply  it 
in  fitting  cases,  yet  its  success,  even  in  the  most 
serious  wounds  (as  those  penetrating  the  chest 
and  abdomen),  was  such  as  to  astonish  the  great 
ha  Iilotte,  and  others  of  equal  eminence.  So, 
todj  the  "  sympathetic  "  powders  of  Digby  might 
well  be  applied  indifferently  to  the  wound,  the 
weapon,  or  a  cloth  dipped  in  the  blood,  so  long 
as  all  foreign  bodies  were  carefully  removed  from 
the  wound  itself,  and  its  lips  quickly  and  accu- 
rately adjusted,  and  kept  toaether.  The  "purg- 
ing "  was  of  course  accomplished  by  the  magic 
action  of  the  powders,  but  the  success  depended 
on  what  the  attention  was  withdrawn  from,  viz. 
the  local  treatment  by  early  adjustment.  In  any 
case  where  methods  of  treatment  were  adopted 
at  direct  variance  with  those  usually  followed,  it 
was  lustomaiy  to  ascribe  them  to  some  venerable 
Eastern  sage,  or  some  learned  Jew,  who  had 


acquired  the  knowletlge  among  the  wild  tribes  of 
the  desert.  Without  such  an  introduction,  it  were 
almost  vain  to  expect  a  fair  trial. 

The  lesson  taught  by  the  secret  dressings  was 
but  slowly  learned.  As  John  Bell  says,  "  the 
world  had  to  be  cheated  into  this  easy  method." 
In  time,  however,  in  different  ways  and  degrees. 
Pare',  Vesalius,  Guillemeau.  Btlloit",  Petit,  Gar- 
engeot,  and  Ledran  adopted  the  improved  princi- 
ples. Whenever  the  wounded  arteries  could  be 
securely  closed  after  amputation,  surgeons  came  to 
pa)'  attention  to  the  shape  and  composition  of 
their  flaps,  and  to  the  perfecting  of  their  union, 
and  thus  the  doctrine  of  adhesion  began  to  be 
more  carefully  studied,  and  the  old  practices 
abandoned. 

The  acuteness  and  intelligence  of  Arhbrose 
Pare  did  not  prevent  him  employing  such  hideous 
"  vulneraries"  as  the  famous  "  Oleum  catellorum." 
which,  he  tell  us,  he  learned,  after  two  j-ears'  toil, 
from  a  famous  chirurgeon  of  Turin,  who  "  hon- 
oured it  with  the  glorious  title  of  Balsam,"  and 
who  rewarded  him  at  last,  on  promise  of  secrecy, 
"  with  this  most  precious  gift."  It  consisted  of 
eartli  worms  digested  in  white  wine,  oil  of  lilies, 
turpentine,  "aqua  vitae,"  and  live  puppy  dogs 
boiled  in  oil. 

The  poisonous  nature  of  gunshot  wounds 
(supposed  to  be  derived  either  from  the  powder  or 
the  electricity',  or  the  heat  evolved)  was  the  rea- 
son given  for  the  "  pouring  in  "  of  caustic  solutions 
and  boiling  oil  to  destroy  this  "  venom."  It  was 
only  from  the  accident  that  Par^  ran  out  of  his 
store  of  destructive  materials,  that  he  began  to 
use  the  somewhat  less  severe  (!)  applications  of 
turpentine,  and  his  famous  "  Egyptiacum,"  com- 
posed of  milder  caustics. 

In  modern  times  we  leave  Nature  to  do  more, 
and  ivc  do  less,  in  the  repair  of  wounds.  How 
well  does  John  Bell  put  it,  when  he  says  :  "  It  is 
an  old,  but  it  is  a  becoming  and  modest  thought, 
that  in  our  profession  we  are  but  as  ministers 
of  Nature  ;  and,  indeed,  the  surgeon,  still  more 
than  the  physician,  achieves  nothing  by  his  o«n 
immediate  power,  but  does  all  his  services  by 
observing  and  managing  the  properties  of  the  liv- 
ing body  ;  when  the  living  principle  is  so  strong 
and  active  in  every  part,  that  by  that  energy  alone 
it  regenerates  any  lost  substance  or  reunites  in  a 
more  immediate  way  the  more  simple  wounds," 
"  We  shall  find  our  duties  happily  reduced  within 
the  narrowest  bounds,  viz.  of  saving  the  patient 
from  immediate  bleeding,  and  of  laying  the 
wounded  parts  so  cleanlj',  so  neatly,  and  so  evenly 
in  contact  Avith  each  otlier,  that  they  may  adhere. 
The  rest  we  leave  to  Nature." 

The  enormous  advantages  of  early  union  are 
now  well  established,  and  many  methods  w.iicn 
profess  to  facilitate  it  have  of  late  years  atlractcQ 
the  attention  of  the  profession.    That  all  lu-eniorr- 
hace  should  have  ceased,  so  that  not  even  blooa 
be  left  between  the  lips  of  the  wound,  is  tuny 
recognised  as  a  necessary  condition  to  rapul  a  - 
hesion,  while  by  exposure  to  the  air  or  i" 
application  of  cold  water,  oozing  from  small  Ae«e^^ 
is    in  general  sufiiciently  checked,    llie  t; 
arteries  can  be  closed  by  ligature,  torsion  or  acu- 
pressure.   It  is  not  now  the  custom  to  tollovN  i 
practice  of  Listen,  of  leaving  the  wound  opei  tu 
it  it  is  giaz  .d  by  plastic  exudation,  «t."'^"^°" 
ally  such  a  step  has  much  to  recommend  it. 


rule,  tlie  sooner  the  dissevered  surfiices  are  laid 
toiiotluT  tlie  bettei'.    "  Notiiiiig  can  agree  better 
witli  one  surface  of  n  wound,"  savs  Dell,  "  than 
the  opposite  one,  which  has  just  been  separiited 
from  it."    Further,  tlie  same  writer  adds  :  "  Tliia 
simple  duty  of  chising  a  wound  is  both  natural 
and  safe."    So,  too,  Assalini  in  liis  Manual  f-a3's  : 
"  Every  wound  of  the  soft  pans  formed  by  a  cut- 
ting weapon,  from  the  opening  of  a  vein  to  with- 
draw a  few  ounces  of  blood,  up  to  the  incision 
made  in  tlie  uterus  for  removing  the  foetus,  should 
be  united  by  first  intention."    Of  late,  much  un- 
merited obloquy  has  been  cast  on  the  ligature  as 
an  iieniostatic  agent.    It  has  been  said  to  act  as  a 
eeton,  and  to  poison  the  tissues  by  getting  inipreg 
nated  with  the  decomposing  secretions  of  the 
wound.    To  overcome  these  evils,  and  allow  of 
early  and  complete  closure,  Sir  James  Simpson 
perfected  acu[ires3ure,  and  Mr.  Syme  has  reintro- 
duced that  torsion  which  Mauuoir,  Amussat,  and 
Velpeau  did  so  much  at  one  time  to  encourage. 
More  lately,  Mr.  Lister  has  proposed  to  recur  to 
the  ligiitures  of  animal  tissue,  so  larglj'  used  at  one 
time  by  Jamieson  of  Baltimore,  Physic  of  New 
York,  Sir  A.  Cooper,  Wardrop,  and  Manec,  and 
■which  in  their  hands  so  signally  failed  ;  but  when 
impregnated  with  carbolic  acid,  Mr.  Lister  hopes 
that  thej-  may  become  absorbed,  and  cease  to  irri- 
tate or  excite  suppuration.    Metallic  ligatures,  too, 
have  had  their  trial  since  first  used  by  Levert,  but 
the  success  has  been  but  small  and  not  encourag- 
ing.   All  these  are  attempts  (and  there  have  been 
others)  to  enable  the  wound  to  be  e;irly  closed,  so 
as  to  avoid  the  complications  which  otherwise 
may  arise. 

The  blood-vessels  being  secured,  the  careful 
apposition  of  the  lips  of  the  wound  next  claims  the 
surgeon's  attention.  To  exclude  the  atmospheric 
air  in  the  most  perfect  manner  is  an  object  of  im- 
portance to, rapid  and  unchecked  union.  It  is  well 
known  how  successful  and  complete  is  the  repair 
of  subcutaneous  wounds,  and  to  assimilate  as 
much  as  possible  all  wounds  capable  of  it  to  the 
same  conditions  would  naturally  be  very  desirable. 
That  continued  exposure  to  the  atmo.«phere  induces 
suppuration  is  well  ascertained  and  long  known,  but 
it  is  not  so  clear  by  what  exact  agency  it  so  acts. 
Whether  we  believe,  with  most  physiologists,  that 
it  is  the  oxygen  and  moisture  of  the  atmosphere 
which  is  the  detrimental  principle,  or,  relying  on 
Pasteur's  experiments,  find  it  in  the  organic  germs 
which  are  deposited  by  the  air,  we  are  equally 
convinced  of  the  jiropriety  of  excluding  that  air,  if 
pos'il/le.  If  it  cannot  be  wholly  excluded,  the 
next  best  thing  to  do  is  to  neutralise  its  pernicious 
cfTects  by  employing  various  agencies  which  may 
be  supposed  to  possess  the  required  qualities.  Let 
US  glance  at  the  more  recently  suggested  methods 
of  securing  these  adv;mt(igcs. 

I.  Mftluids  of  Ireatiiient  nhich  aim  at  ciedudiiKj 
the  air  alloyellicr. — Guerin  would  perform  as  many 
operations  as  possible  subcutancously,  in  whole 
or  in  part;  and  when  this  is  impracticable,  he 
proposes  to  use  air-tight  galvanised  caoutchouc 
coverings,  from  beneath  which  the  air  is  re- 
moved by  a  pump  communicating  with  a  jar 
into  which  a  tube  connected  with  the  vulcanised 
cover  also  leads.  The  coverings  are  afterwards  held 
in  close  contact  with  the  wound  by  atmospheiic 
pressure.  Tills  he  terms  "  pneumntic  occlusion." 
He  places  a  thin  permeable  tissue  between  the 
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wound  nnd  the  india-rubber,  so  as  to  facilitate  ex- 
halation. 

To  the  same  end,  Chassaignac  recommends  his 
"pausement  par  occlusion."  This  consists  in 
closely  covering  ("en  cuirasse")  the  wound,  but 
without  exerting  any  pressure,  with  strips  of  adhe- 
sive plaster,  the  one  layer  crossing  the  other  "so 
as  to  form  a  sort  of  mosaic.''  Each  laj'er  slightly 
exceeds  in  size  the  dimensions  of  the  wound,  and 
the  most  superficial  la3'erof  all  is  the  longest.  In 
this  way,  three  layers  are  usually  employed.  The 
whole  is  covered  with  linen  (perforated  or  not) 
spread  with  ointment,  which  Richard  recommends 
should  be  mixed  with  resinous  matter,  to  act  as  a 
disinfectant.  By  this  arrangement,  the  wound  is 
hermetically  sealed  from  the  air;  but  to  make 
doubly  sure,  charpie  is  placed  over  all,  then  some 
carded  cotton,  and,  finally,  a  bandage  whose  turns 
are  sewed  together  to  make  all  close  and  firm.  If 
no  pressing  cause  arise,  the  apparatus  is  not  removed 
for  a  week  or  more,  but  it  is  rare,  from  the  irritation 
set  up,  that  more  than  two  weeks  can  be  exceeded. 

Laugier,  again,  accomplishes  the  same  end — 
the  complete  closure  of  the  wound  from  all  atmo- 
spheric contact — by  covering  it  with  gold-beater's 
leaf  and  a  solution  of  gum-arabic.  This  has  been 
found  useful  in  the  treatment  of  burns. 

Further  ;  various  methods  of  sealing  wounds  have 
been  at  various  times  followed  among  ourselves. 
A  piece  of  lint  steeped  in  blood,  or  in  glycerine,  or 
compound  tincture  of  benzoin,  or  the  use  of  some 
gum  which  will  adhere  and  exclude  the  air,  have 
each  had  their  advocates.  The  styptic  colloid  of 
Dr.  Richardson  closes  superficial  wounds  most 
eflectually.  Solutions  of  gutta-percha,  india- 
rubber,  &c.,  have  all  been  emploj'ed  with  certain 
advantages  in  many  cases. 

Further,  the  treatment  introduced  by  Langen- 
beck,  in  1839,  of  keeping  the  wounded  part 
constantly  under  water,  may  be  put  under  this 
head.  It  is  well  known  that  the  distinguished 
surgeon  referred  to  at  one  time  employed  this  mode 
of  dressing  even  for  amputation  wounds.  The 
difficulty  of  obtaining  a  fitting  apparatus,  and  the 
discomfort  attending  it,  have  prevented  this  plan 
being  much  followed.  A  current  of  water  of  any 
desired  temperature  can  be  made  to  flow  through 
the  vessel  containing  the  wounded  part,  so  that  all 
discharges  are  at  once  removed,  while  disinfectants 
stimuliiiits,  &c.,  can,  if  required,  be  mixed  with' 
the  water.  For  crushed  hands,  this  metliod  of 
immersion  is  very  useful. 

2.  Plans  of  disinfecting  or  preventing  putrefac- 
tion, or  modifiiing  the  absorbent  activity  of  the 
surfwe.—Whm  the  air  cannot  be  excl'uded,  the 
next  best  thnig obviously  would  be  to  neutralise,  if 
possible,  any  deleterious  agency  wliich  it  may  hold 
in  suspension.  If  it  be"  oxygen,  or  moisture,  or 
organic  germs,  the  problem  is  to  find  an  agent 
which  will  remove,  nullify,  or  destroy  such 
noxious  influences,  and  yet  leave  the  tissues  un- 
harmed. To  counteract  the  evil  efl'ects  of  contact 
with  the  living  textures  of  decomposing  or  putie- 
factive  secretions  is  the  great  desire  and  aim  of 
many  methods  of  local  management. 

Alcohol  has  been  used  from  the  earliest  times  in 
some  form  to  wash  out  and  dress  wounds.  Hippo- 
crates  protests  against  the  use  of  water  to  open 
surfaces,  but  advises  the  use  of  wine,  under  the 
Idea  that  it  dries  the  wound,  "n  dry  conditi.m 
being  nearer  a  state  of  health,  and  humidity  nearer 
3  tJ  2 
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that  of  disease.''  He  used  wine  alone,  or  having 
mixed  with  it  astringents  or  resinous  matters. 
Thus  gall  nuts,  saffron,  m^-rrh,  the  twigs  of  the 
oak,  the  dried  peel  of  the  pomegranate,  &c.,  were 
used,  mixed  with  the  wine.  Celsus,  Galen,  Paul 
d'Egineta,  all  used  wine  dressings,  sometimes 
mixed  with  oil;  and  the  writer  on  one  occasion  in 
Asia  Minor  saw  the  same  agents  used  hy  the 
Turks  during  the  Russian  war. 

By  washing  out  tlie  wound  with  wine,  the  ancients 
proposed  to  arrest  bleeding,  by  constriiiging  the 
small  vessels  and  cleaning  the  raw  surfaces.  Ar- 
nauld  de  Villeneuve,  Guy  de  Chauliac,  Paracelsus, 
Petit,  Larrey,  and  many  others  in  more  recent 
times,  continued  and  lauded  the  same  practice. 
Dionis  used  camphorated  spirit  of  wine.  Deoault 
abandoned  it  and  introduced  cerat  and  vegetable 
or  mineral  washes.  In  1859  MM.  Batailhe' and 
Guillot  proposed  to  the  Academy  of  Sciences  to 
revert  to  tliis  old  dressing,  and  Nelaton  has  prac- 
tically shown  its  great  advantages.  It  is  from 
camphorated  spirit  of  wine  that  the  best  results 
have  been  got.  It  is  found  to  act  as  a  coagulant 
and  astringent,  and  thus  to  favour  early  adhesion  ;  to 
moderate  undue  granulation  in  open  wounds,  and 
very  manifestly  to  act  as  a  disinfectant,  and  pre- 
vent complications  such  as  erysipelas,  gangrene, 
and  purulent  infection.  Alcohol  destroys  the  pus 
cell  bj'  dissolving  its  envelope  when  brought  into 
contact  with  it  external  to  the  body,  and  on  the 
surfaje  of  wounds  its  beneficial  effects  may  thus 
be  partly  explained.  M.  Chedevergne,  having 
clinically  experimented  with  every  known  anti- 
septic, including  carbolic  acid,  came  to  the  conclu- 
sion that  "camphorated  spirit  of  wine  is  without 
contradiction  the  best  disinfectant  which  can  be 
found  for  the  treatment  of  wounds  and  ulcers." 
The  manner  in  which  alcohol  is  supposed  to  act 
in  preventing  purulent  infection  is  by  closing  the 
open  vessels,  opposing  the  softening  and  ulceration 
of  bloodvessels  in  old  suppurating  wounds,  and  in 
obviating  the  putrefaction  of  the  pus.  There  can 
be  no  doubt  but  that  alcoholic  dressings  deserve 
more  attention  from  British  surge(ms  than  they 
liave  yet  received.  The  tinctures  of  aloes,  arnica, 
benzoin  ("  Friar's  balsam  "),  and  catechu  have  also 
been  used,  but  the  best  results  have  been  got  from 
the  camphorated  spirit  of  wine. 

Maissoneuve  proceeds  in  tliis  way.  He  bathes 
the  raw  surfaces  of  the  wound  with  alcohol,  or 
■with  diluted  tincture  of  arnica,  and  having  sup- 
ported the  lips  with  adhesive  plaster  so  placed  as 
not  to  interfere  with  the  free  escape  of  dis- 
charges, envelopes  the  whole  in  a  bandage  steeped 
in  tincture  of  arnica,  and  overall  applies  Guerin's 
india-rubber  apparatus,  which  he  lias  somewhat 
modified  by  adding  a  glass  vessel,  capable  of  con- 
taining three  or  four  litres,  fitted  with  a  vulcanised 
india-rubber  stopper,  and  traversed  by  two  metiiliic 
tubes.  An  exhausting  pump  of  small  size,  and  in 
shape  like  an  ordinary  syringe,  provided  with  a 
\ulcanised  tube,  is  conni'cted  to  one  of  the  tubes 
in  the  receiver  and  enables  the  air  in  it  to  be 
exhausted,  and  as  the  india-rubber  bag  whicii  covers 
the  wound  (stump)  connnunicates  with  the  receiver 
by  the  other  tube,  all  secretions  fall  into  it  so  soon 
as  the  air  is  withdrawn  from  the  receiver,  while 
no  air  gains  admission  to  the  wound.  As  the 
i-eceiver  is  transparent,  all  that  fulls  within  it  is 
lit  onte  seen.  This  siniplilication  of  the  apparatus 
lias  added  much  to  its  iiduptubility  Lt  ordinary 


practice.  The  pump  must  be  worked  every  few 
hours,  so  as  to  prevent  tlie  secretions  destroying 
the  closeness  of  the  fit  between  the  india-ruliber 
bag  and  the  surface,  and  so  leaving  these  exuda- 
tions to  decompose  in  a  confined  atmosphere. 

Foucher,  again,  uses  alcohol  combined  with  gly- 
cerine and  chlorate  of  potiish  (400  parts  of  the  first, 
625  of  the  second,  and  40  of  the  last,  which  gives 
a  transparent  liquid  that  does  not  stiiin);  while 
Demarquay  eulogises  glycerine  alone  as  a  dressing 
of  much  advantage  to  wounds. 

Since  the  experiments  of  MM.  Come  and 
Demeaux  with  Paris  plaster  and  powdered  coal-t<n-, 
various  preparations  of  tar  have  been  advocated  m 
disinfectants,  and  many  of  them  are  highly  useful. 
LeboBuf's  eaponine  preparation  is  one  of  the  liest. 
No  antiseptic  has  attracted  more  deserved  atten- 
tion than  phenic  alcohol  since  Lemaire  and  others 
used  it  abroad,  but  especially  after  the  careful 
experiments  and  strikingly  successful  practice 
of  Professor  Lister.  Tiiat  carbolic  acid  dissolved 
in  water  or  mixed  with  oil  in  various  proportions, 
forms  a  most  admirable  antiseptic  dressing  for 
wounds  the  writer  can  most  anipl}' testify.  Even  in 
the  most  serious  wounds  in  which  bone  and  deep 
tissues  are  widely  implicated,  the  carelul  manage- 
ment of  them  by  the  method  so  minutely  desciihed 
by  Mr.  Lister  (Lancet,  18(59  and  1870),  has  been 
found  to  succeed.  The  depths  of  the  wound  must 
be  well  washed  out  by  a  watery  solution  of  the 
acid  (1  to  40),  and  the  lips  afterwards  carefully 
guarded  by  a  covering  impregnated  with  the  anti- 
septic, while  provision  is  made  for  the  free  escape 
of  all  discharges  beneath  the  veil  or  rag  wliiJi 
covers  the  orifice.  Mr.  Lister's  method  of  employ- 
ing this  agent  is  of  course  wholly  founded  on  the 
"germ  theory"  of  suppuration;  and  while  the 
primary  washing  out  aims  at  the  destruction  of  all 
germs  which  may  have  been  carried  into  the  re- 
cesses of  the  wound,  the  subsequent  guarding  of 
the  orifice  has  in  view  the  destruction  of  all  such 
organisms  in  the  air  that  comes  into  contact  with 
the  part,  and  so  the  prevention  of  any  putrefactive 
influences.  That  very  much  can  be  done  by  the 
careful  development  of  tliis  system  of  practice,  and 
that  much  more  may  be  e.xpected  of  it  than  has 
even  yet  been  accomplished,  no  one  who  has  read 
Mr.  Lister's  able  papers  can  doubt. 

Many  other  agents  have  been  employed  with 
success  in  the  d;siiifection  of  woui.di.  Aromatic 
wine;  infusion  of  elder  flowers  (Cusco);  solutions  of 
the  perchloride  and  sulphate  of  iron  (Professor 
Bourgade);  iodine  alone,  or  in  various  ci  in'mia- 
titns  ;  chloride  of  zinc  (Mr.  De  Morgan),  aO  or 
40  grains  to  the  ounce;  solutions  of  peruiarga  iiiie 
of  potash  (Reveil  and  Condy);  chloride  of  lime 
and  soda  diluted;  turpentine,  petroleum,  hrouniie, 
su'phate  of  alum,  charcoal,  lotions  of  arnica,  sul- 
phurous acid,  ai  d  the  sulphiies  and  hyposulphites 
(Dis.  PoUiand  Dewar);  Richardson's  colloid  styp- 
tic, &c.  Of  the  great  advantages  to  be  derivca 
from  the  solutions  of  the  perchloride  of  iron,  lodme* 
permanganate  of  potash,  chloride  of  zinc,  and  tul- 
phnrous  acid  in  the  management  of  open,  supiura' 
ting,  and,  above  a'i,  foul  wounds,  the  wriier  In" 
l  a  1  ample  proof,  both  in  public  and  private  prac- 
tice. Charcoal  is  dirty,  and  acts  by  hasteiiii^ 
oxidation;  it  has  no  advanta;?es  over 
manageable  and  cleaner  applications,  such  ns 
perchloride  of  iron  or  the  permanganate  P»  '''' ' 
Venice  turpentine  was  long  ti  favourite  nppHutiou 
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to  wounds,  nnd  its  good  efTeots,  ns  contrasted  with 
oti  er  more  modern  applications,  have  beini  n  centlv 
extolled  by  Dr.  Keriier,  who  lias  found  no  rcmed  v 
for  Granulating  surfaces  so  good  as  one  composed 
of  2  lbs.  !!  ounces  of  turpentine  diuested  for  a  week 
in  a  bath  at  a  temperature  of  7o°  cent,  with  6'i 
drachms  of  bicarbonate  of  soda,  and  18  pints  (im- 
perial) of  water,  and  then  filtered.  This  forms  an 
emulsion,  nnd  is  applied  on  lint.  Sever.il  layers  of 
clntli  saturated  with  this,  and  covered  with  oiled 
."ilk,  are  put  over  the  wound,  and  left  on  (being, 
however,  moistened  with  sou  e  of  the  mixture  everv 
six  hours)  for  twelve  hours.  If  the  contusion  has 
been  great,  he  recommends  that  cold  irrigation  bi' 
employed  for  a  few  days  before  the  application  of 
the  turpentine  is  made. 

Lime  water  alone,  or  with  mercury,  long  had  a 
popular  reputati(Ui  as  a  !"cal  dressing  to  foul  sores. 
'J'lie  famous  "  Aqua  phagiedenica,"  described  by 
1  leister,  consisted  of  lime  water  and  corrosive  sub- 
limate. It  is  mainly  to  tlie  researches  of  Reveil 
that  we  owe  a  knowledge  of  the  antiseptic  power  of 
iodine  and  bromine. 

Lastly,  the  actual  and  potential  cauteries  and 
nitrate  of  silver  ( Higginbotham)  have  been  applied 
to  wounds,  in  order  to  diuiiuish  their  absorption 
and  disinfect  their  sinface.  Such  applications, 
liowi  ver,  are  now-a-days  rarely  m;  de,  and  only  in 
very  exceptional  circumstances. 

3.  The  thorough  drainage  of  open  wounds  has 
engaged  the  attenlicm  of  all  practical  surgeons. 
The  elastic  perforated  tubes  of  Chassaignac  have 
been  found  very  tiaeful  for  this  purpose.  They 
are  the  modern  improvement  on  the  ''pipes," 
"  tubes,"  "  tents,"  "•  sidons,"  &c.,  of  the  ancients. 
It  was  in  1859  that  Chassaignac  first  published 
his  account  of  these  appliances.  As  injections  can 
be  made  through  them  a  double  end  is  often  served 
by  their  introduction.  They  are  somewhat  apt  to 
render  the  orifice  through  which  they  pass  fistulous, 
and  are  so  far  limited  in  the  period  when  they  can 
be  retained  with  advantage. 

When  the  surgeon  fashions  the  wound  he  takes 
ca  e  to  render  it  dependent,  and  so  placed,  as  re- 
gards the  tissues  involved,  that  it  will  allow  of  the 
continuous  free  escape  of  all  secretions,  and  what 
ever  dressings  he  employs  he  makes  provision  that 
this  important  end  is  fulfilled. 

4.  In  order  to  keep  the  wouni'  clea  i,  moist,  and 
covered,  "water-dressing"  and  "  n-rigation  "  are 
frequently  used.  Water  was  used  fri  m  very  early 
times  as  an  application  to  wounds,  as  it  was  be- 
lieved to  be  especially  appropriate,  and  "  holy 
water  "  at  one  time  was  believed  to  be  especially 
efficacious.  It  were  well  for  surgery  if  popular 
belief  had  continued  to  rely  on  water-dressing,  to 
the  exclusion  of  the  filtliy  poultices  "  the  very 
name  of  which,"  as  Liston  says,  "is  associated 
with  putrefaction  and  nastiness,"  which  so  long 
(and  even  yet)  did  discredit  to  our  art  and  so  mucli 
injury  to  the  luckless  sulfercr. 

•' VV^aterdressing  "  implies  lint  saturated"  with 
•water  and  covered  with  some  impermeable  sub- 
stJince.  It  seems  of  little  consequence  whether 
the  watT  used  be  cold  or  hot  when  applied,  ns  it 
is  soon  assimilated  lo  the  temperature  of  the  Imdv. 
We  may  variously  medicate  the  water  to  suit  tlie 
requirements  of  the  case.  Again,  continuous  irri- 
gation, i.e.,  keeping  the  surface  of  the  wound  coti- 
Btantly  moist  by  a  trickling  stream  of  water,  simpU 
or  medicated  by  the  addition  of  various  agents,  of 


a  temperature  suited  to  the  "requirements  of  the 
case,  is  rightly  esteemed  one  of  the  most  useful 
and  efficient  methods  of  treating  open  wounds. 
For  lacerated  wounds  of  the  limbs,  as  well  as  for 
many  stumps,  no  method  of  management  can  be 
more  successful.      Inflammation  is  most  surely 
subdued,  pain  relieved,  secretions  removed,  and  a 
healthful  state  of  the  tissues  secured.    That  a  too- 
prolonged  use  of  cold  water  appears  occasionally  to 
retard  cicatrisation  maybe  granted;  but  raising  the 
temperature,  or  adding  a  metallic  stimulant  or  an 
astringent  to  the  water  employed,  obviates  this 
drawback  in  a  very  great  measure;  or,  when  all 
fear  of  inflammation  has  passed  away,  the  irrigation 
may  give  place  to  some  more  tonic  application. 
Since  Breschet  first  re  introduced  and  A.  Berard 
(1835)  advocated  this  method  of  treatment,  it  has 
steadily  been  gaining  the  confidence  of  the  profes- 
-ion,  especially  in  the  management  of  those  severe 
contusions  and  lacerations  of  the  hands  which  are 
so  often  admitted  into  the  hospitals  of  our  great 
industrial  centres.    While  several  ingenious  appa- 
ratus have  been  constructed  to  facilitate  irrigation, 
nothing  can  act  more  satisfactorily  than  a  simple 
liigh  wooden  basin-stand,  the  top  perforated  to 
hold  the  basin,  and  of  a  height  sufficient  to  raise 
the  basin  a  couple  of  feet  above  the  limb.    A  pro- 
jecting arm  with  a  few  upright  rests  upon  it  carries 
a  skein  of  worsted  thread  (one  er.d  of  which  is 
immersed  in  the  basin)  over  the  side  of  the  bed, 
so  as  to  allow  the  water,  which  easily  flows  along 
it,  to  fall  on  the  part  submitted  to  its  action.  A 
piece  of  wet  lint  placed  over  the  wound  distri- 
luites  the  fluid  equally,  and  a  sheet  of  oiled  cloth 
properly  arranged  keeps  the  bed  dry,  and  conducts 
the  water  to  a  vessel  placed  on  the  floor.  Many 
ingenious  and  not  a  few  expensive  apparatus  have 
been  constructed  to  effect  the  irrigation  of  wounded 
parts,  but  none   are    more   effectual    or  easier 
managed  than  this.    A  high  stool  with  the  basin 
on  the  top,  and  a  piece  of  flat  wood  to  carry  the 
threads,  will  efiect  the  end,  but  in  a  less  substantial 
maimer  than  is  done  by  the  simple  appliance  de- 
scribed. The  writer  has  extensively  used  irrigation 
for  some  years  and  with  most  satisfactory  results. 
The  only  drawback  to  it  when  properly  employed  is 
the  necessity  for  keeping  the  patient  in  bed  or  in 
a  fixed  posture,  when,  possibly,  his  injury  mav 
not  absolutely  demand  such  constraint. 

5.  Heated  atmospheric  air,  oxygon  gas,  and 
carbonic-acid  gas  have  also  been  employed  in  the 
treatment  of  open  wounds,  according  to  their 
several  proposers,  with  admirable  effect.  Heated 
air,  and  also  a  current  of  cool  air  is  used  for  the  pur- 
pose of  drying  up  the  secretions  of  the  wound,  and 
90  causing  a  scab  to  fnrin,  underneath  which  iho 
breach  may  cicatrise.  Oxygen  and  carbonic  acid 
gas  have  been  employed  for  the  medicating  influ- 
ence they  arc  supposed  to  exert  on  the  open  surface. 

The  effect  of  temperature  in  hastening  or  retard- 
ing cicati isation  has  been  already  alluded  to.  In 
1810,  M.  Guyot  published  his  work  on  "Incu- 
bation," in  which  he  detailed  his  experience' 
(which  was  then  mature)  on  the  use  of  air  at  a 
tixed  high  temperature  in  the  treatment  of  wounds, 
lie  invented  apparatus  of  a  somewhat  complicated 
nature  to  ensure  the  required  conditions  in  the 
case  of  wounds  of  different  parts  of  the  body,  and 
there  cannot  be  a  question  but  that  both  in  his 
hands  and  those  of  Breschet,  Marjolin,  Robert, 
and  others,  the  success  was  remarkable. 
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Following  out  the  idea  of  cmisiiig  a  scab  to  form, 
Bouisson  of  Montpellier,  in  1858,  applied  tlie  com- 
mon house-bellows  to  produce  a  current  of  air,  and 
BO  desiccate  the  wounded  aurface.  In  one  sense 
this  plan  of  treatment  might  have  been  with 
greater  propriety  described  when  speaking  of 
methods  of  excluding  the  air  from  the  wounded 
.surface.  In  order  that  a  crust  sliould  be  formed, 
it  is  necessary  that  the  current  of  air  be  applied 
frequently  till  all  secretion  is  dried  up  and  cemen- 
ted into  a  firm  scab.  This  plan  can  only  be  use- 
ful in  small  superficial  wounds,  and  in  exceptional 
circumstances.  It  is  termed  "sub-crustian  "  cica- 
trisation. 

Carbonic  acid  gas  relieves  pain  and  hastens  cica- 
trisation, restoring  exuberant  granulations  to  a 
healtliful  tone,  and  promoting  recovery.  It  has 
been  to  burns  and  ulcers  that  this  application  has 
been  found  most  useful.  Demarqua}',  in  his  "Pneu- 
matologie,"  published  in  1866,  has  fully  entered 
into  the  history  and  practice  of  this  application. 
In  the  same  work  the  beneficial  effects  of  oxygen 
(jas  on  open  wounds  is  recorded,  and  will  astonish 
those  who  so  much  dread  the  effects  of  this  element 
of  atmospheric  air  on  such  surfaces.  It  has  been 
found  most  useful  in  the  treatment  of  foul  and 
gangrenous  sores. 

Thus,  then,  we  see  how  diverse  and  unsettled 
have  been  the  metlioda  of  locally  treating  wounds, 
and  thouijh  many  able  surgeons  in  different  coun- 
tries have  in  these  ways  tried  to  improve  the  prac- 
tice of  our  time,  3-et  on  the  continent  the  favourite 
plan  is  still  to  cover  up  the  surface  with  charpie 
and  lard,  and  to  confine  the  whole  by  bands  of 
linen  and  cumbrous  rollers,  while  in  Great  Britain 
surgeons  are  most  content  to  employ  the  "  water- 
dressing,"  of  which  Listen  so  emphatically  said 
that  it  was  "  the  most  perfect  of  all  external  appli- 
cations." 

With  this  sketch  of  the  ancient  and  modern 
plans  of  dressing  wounds  we  may  go  on  to  con- 
sider more  carefully  various  important  details  con- 
nected therewith. 

The  posUion  in  which  the  wounded  part  is 
placed  and  retained  is  of  the  utmost  consequence 
to  successful  treatment.  The  wounded  textures 
should  be  relaxed  as  much  as  possible,  and  the 
part  made  comfortable.  Complete  rest  is  essential 
to  a  happy  recover}^  and  we  should  avoid  causing 
pain,  as  to  many  (children  especially)  it  is  highly 
injurious,  and  to  all  it  is  in  some  degree  hurtful. 
To  avoid  unnecessary  pain,  and  to  do  all  we  can  to 
assuage  it  when  it  is  unavoidable,  is  not  only  the 
dictate  of  humanity  but  of  good  surgery.  That 
some  surgeons  greatly  excel  others  in  that  most 
excellent  quality  of  "lightness  of  hand"  is  a 
matter  of  every-day  observation,  and  that  much  of 
this  is  born  with  its  possessor  cannot  be  doubted; 
yet  all  can  attaui  to  it  by  attention  and  care,  and 
that  it  is  well  worth  acquiring  the  wounded  alone 
can  perfectly  judge. 

The  local  treatment  demanded  by  wounds  will 
of  course  vary  with  the  mode  of  union  aimed  at. 
If  immediate  uniim  or  primary  adhesion  is  ex- 
pected, then  we  employ  the  measures  necessary  to 
close  the  wound  in  the  most  effectual  and  secure 
luiinner  ;  while  if  granulations  have  to  be  dressed, 
or  healing  by  secondary  intention,  or  by  scabbing 
Bought,  different  applications  will  he  required. 

Ill  any  case  the  afrmjw/ of  a  wound  should  be 
carei'illy  and  systematically  gone  about.  Before 


removing  the  old  appliances  the  new  should  be 
completely  arranged,  so  that  each  piece  may  be 
readilj'  got  when  wanted,  and  the  proceeding  com- 
pleted with  celerity  and  order;  but  security  should 
never  be  sacrificed  to  speed.  All  nece.-sary  things 
should  be  near  at  hand,  disposed  in  the  order  in 
which  they  are  to  be  employed.  The  patient 
should  be  comfortably  placed,  and  if  assistant.';  are 
required  they  should  be  instructed  in  what  duty  ig 
required  of  them.  The  old  dressings  should  be 
thoroughly  softened  by  warm  water  or  oil  before 
removal  so  as  to  avoid  all  tearing  or  displacement 
of  the  wound.  Great  gentleness  is  desirable  in  all 
these  proceedings.  As  Mr.  Paget  well  6;tys, 
'•  wounds  must  be  handled,  if  at  all,  like  embryos  ; 
for  such  indeed  their  healing  structures  are,  and  a 
rude  touch  spoils  many  a  good  day  of  Nature's 
work."  A  stream  of  water  poured  over  tlie  part 
or  injected  by  a  syringe,  is  the  best  method  of 
cleansing  the  surface  or  any  sinuses,  and  all 
"  scrubbing "  or  rough  rubbing  of  the  part  is 
scrupulously  to  be  avoided.  A  piece  of  oiled  cloth 
should  be  spread  over  the  bed  while  all  this  is 
being  accomplished,  otherwise  stains  and  disagree- 
able smells  will  cause  unnecessary  aniioj'ance 
afterwards.  If  the  surface  to  be  dressed  is  a  large 
one,  as  for  examplq  a  burn,  we  should  never  ex- 
pose it  all  at  once  to  the  air,  but  replace  one 
portion  of  the  dressings  before  removing  another. 
The  period  for  removing  the  dressings  will  vary 
with  circumstances,  and  that  chiefly  with  the 
amount  of  discharge,  the  necessity  for  surveillance, 
the  heat  of  the  weather,  and  the  nature  of  the  ap- 
plication. Frequent  dressings  irritate  and  stimu- 
late, and  so  augment  the  discharge,  while  we 
cannot  usually  command  the  same  cleanliness  with 
long  intervals  between  the  renewals.  The  morn- 
ing is,  on  the  whole,  the  best  time  to  re-apply  dres- 
sings, as  then  the  patient  is  fresh  alter  the  night's 
rest,  and  has  the  whole  da)'  to  recover  an)'  irrita- 
tion caused  before  the  time  for  sleep  comes.  If 
two  dressings  are  required  in  the  twenty  four  hours 
they  should  take  place  at  as  long  an  interval  as 
possible.  Sometimes  we  may  require  to  administer 
chloroform  if  the  dressing  is  very  painful,  and  an 
opiate  given  afterwards  nuiy  procure  rest  and 
relieve  pain. 

In  all  cases  in  which  it  can  be  safely  accom- 
plished, we  endeavour  to  obtain  the  early  union  of 
wounds.  By  so  doing  we  avoid  inanj'  of  those 
sad  complications  to  which  such  injuries  are  liable. 
Yet,  in  order  to  be  secure  and  not  lead  to  any  harm, 
the  union  must  not  be  in  seeming  only,  that  is, 
merely  along  the  edges,  but  throughout  the  whole 
depth  of  the  breach,  otherwi>e  decomposing  mat- 
ters may  be  retained,  and  the  worst  evils  produced. 
To  accomplish  this  we  remove  all  blood  and  foreign 
bodies  from  between  the  surfaces,  and  having 
secured  all  vessels,  &c.  adjust  the  tissues  most  accu- 
rately to  one  another,  so  that  textures  of  a  similar 
nature  nuiy  lie  in  contact.  We  are  enabled  to 
bring  them  into  contact  by  placing  the  part  in  sucli 
a  position  as  will  allow  of  the  easy  approximation 
of  the  lips  of  the  w.iuiid,  and  the  least  amount  ot 
traction  being  applied  to  them  afterwards.  Inis 
is  the  only  true  rule  for  our  guidance  ai  regards 
the  posture  of  the  part  involved.  But  as  it  is  im- 
possible for  a  p:itieiit.  without  other  aid,  fixedly  to 
retain  the  part  in  one  position  and  entirely  :it  res 
(as,  forix  tmplp,during  sleep  and  involuntary  move- 
ments), we  require  to  employ  cerUiiii  appl 


fulfil  the  desired  end,  and  thus  bandages,  sutures, 
■uid  even  splints  or  other  rigid  apparatus  como  into 
use  in  the  niana;;ement  of  wounds.  Besides  the 
reason  just  given  for  the  use  of  these  applications 
we  have  the  additional  one,  that  mere  position  and 
rest,  however  assured,  cannot,  in  most  cases,  retain 
the  sides  of  wounds  in  close  enough  apposition. 

liiintlaijcs  are  often  highly  useful,  especially  in 
giving  sufipiirt  and  retaining  dressings.  These  are 
of  many  kinds,  adapted  to  the  special  require- 
ments of  the  case,  and  they  are  frequently  com- 
hined  with  compresses,  which,  acting  on  the  sides 
of  the  wound,  help  to  keep  them  in  contact.  The 
"  uniting  bandages"  of  systematic  writers,  fitted 
for  either  horizontal  or  vertical  wounds,  are  occa- 
sionally good.  These  are  too  well  known  to  re- 
quire description  here. 

The  ancients  employed  bandages  in  the  treat- 
ment of  wounds  to  which  they  gave  such  distinc- 
tive titles  as  "  incarnatrix  "  or  '■  agglutinatrix," 
"  retentrix,"  "  expultrix,"  &c. 

Adhesive  Plaster. — The  soap,  resin,  lead,  and 
isinglass  plasters  are  used  for  retaining  the  lips  ol 
wounds  in  contact.    From  resin  we  obtain  adhe- 
siveness, but  induce  irritation  and  dirt.    The  late 
Mr.  Liston,  as  is  well  known,  introduced  an  ising- 
lass plaster  which  was  transparent,  unirritating, 
and  easy  of  application,  bat  its  want  of  adhesive- 
ness, and  its  being  easily  detached  by  moisture, 
renders  it  of  little  service.    The  following  is  the 
formula  for  the  very  admirable  plaster  of  the 
United    States    Pharmacopoeia,    for  which  the 
writer  is  indebted  to  Professor  Gross,  of  Phila- 
delphia.    "Resin,  in  fine  powder,  6  troy  ounces  ; 
plaster  of  lead,  36  troy  ounces  ;  the  former  being 
added  to  the  latter,  melted  ov.er  a  gentle  fire.  The 
mixture  is  spread  upon  muslin,  rolled  up  and  kept 
in  tin."    "  The  litharge,"  he  adds,  is  made  of 
oxide  of  lead  in  fine  powder,  30  troy  ounces,  olive 
oil,  56  troy  ounces,  and  a  sufficient  quantity  of 
water.    The  lead  is  sifted  into  the  oil  and  half-a- 
pint  of  boiling  water  is  added,  the  whole  being 
boiled  until  a  plaster  is  formed,  a  little  boiling 
water  being  added  from  time  to  time  during  the 
process^"'    This  plaster  is  said  to  be  much  more 
adhesive  than  the  British.    It  is  well  to  shave  and 
dry  the  part  before  the  adhesive  plasttr  is  to  be 
applied.    It  is  hardly  necessary  to  add  that  such 
fantastic  modes  of  applying  adhesive  plaster  as 
some  have  employed,  have  now  been  abandoned, 
e.g.,  putting  a  stripe  of  phister  along  and  parallel 
to  either  edge  of  the  wound,  and  then  sewing  or 
lacing  them  together  ;  or  attaching  ribbons  to  the 
ends  of  the  adhesive  stripes,  and  knotting  these 
over  the  woinid,  or  uniting  the  plaster  by  metal 
clasps.  The  idea,  too,  that  erysipelas  can  be  caused 
by  adhesive  plaster  nmst  be  discarded,  though 
slight  erythema  may.    If  judiciously  applied  ad- 
hesive plaster  is  capable  of  securing  most  accurate 
appoaition  in  superficial  ivuwids,  and  is  altogether 
very  useful. 

But  in  many  cases  these  measures  are  insnfli- 
cient  to  secure  .accurate  adjustment,  or  at  least  to 
maintain  it,  so  we  h;ive  recmu'se  to 

.Sitlures. — In  furmer  times  it  was  customary  to 
call  adhesive  plaster  "  the  dry  or  bastard  suture," 
as  contra-distinguished  fi;om  "  the  bloody  or  true 
suture,"  in  which  the  lips  of  the  wound  were 
pierced.  It  is  to  the  latter  we  now  attend.  The 
object  of  sutures,  properly  so-called,  is,  by  means 
of  agents  Iravtrsing  the  lips  of  the  wound,  to  fix 
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them  together  in  the  most  complete  relationship. 
The  ancient  surgeons  used  the  sutin-e  frequently  to 
staunch  bleeding  by  the  mutual  pressure  of  the  sides 
of  the  wound,  and  they  were  very  minute  in  their 
description  of  such  appliances.  Such  sutures  were 
called  "  restrictiva  "  or  "  sanguinis  suppressoria." 

All  the  sutures  used  now-a-days  may  bo 
thus  designated  :  (1)  the  interrupted  ;  (2)  the 
twisted;  (3J  the  quilled.  The  '-continuous" 
suture  is  not  now  employed  (except  it  may  be 
after  the  L'a;sarian  section)  from  its  liability  to 
come  to  pieces,  and  the  impossibility  of  removing 
one  stitch  and  leaving  the  rest.  The  "  herring- 
hone  "  too,  and  the  "  zigzag  "  are  useless.  The 
fibula,  or  clasp  of  iron,  g"ld,  or  brass,  used  by  the 
Arabians  and  Romans,  has  also  disappeared.  Special 
methods  of  fastening  sutures  are  used  in  particular 
wounds  ;  as  the  running  knot  for  staphylorophy  ; 
the  "suture  a  anse  "  of  Ledran  ;  that  which  M. 
Maisonneuve  has  descrilicd  under  the  title  of  "  en 
broche;"  Pancoast's  "  plastic  suture,"  Bozeman's 
'•  button  suture,"  and  Sims's  "clamp  suture,"  &c.; 
but  these  cannot  find  a  place  here  for  want  of 
space. 

The  needles  used  for  sutures  are  of  different 
kinds,  according  to  the  material  to  be  introduced 
and  the  kind  of  suture  to  be  used.  Straight  and 
curved  ;  eyed  at  the  hilt  or  near  the  point ;  having 
a  double  eye  ;  pointed  with  fixed  or  movable 
steel  ;  spear  or  trianoular  shaped  piercing  ends, 
and  grooved  or  not  from  the  eye  to  the  hilt  to 
cover  the  thread.  Some  are  hollow,  and  allow  the 
metallic  thread  to  traverse  them  ;  and  some  possess 
various  ingenious,  but  of:en  troublesome,  contri- 
vances for  projecting  the  thread  when  it  is  wanted 
from  the  point.  Sometimes  the  needle  and  the 
wire  are  annealed  together,  sometimes  the  needle 
is  set  in  a  handle  and  may  have  an  eye  to  open 
and  allow  the  escape  of  the  thread.  It  would  be 
endless,  and  somewhat  useless,  to  describe  all  these, 
and  even  more  difficult  to  ascribe  each  to  its  right- 
ful inventor  ;  but  it  may  safely  be  said  that  for 
metallic  sutures  no  better  needle  can  be  used  than 
Professor  Lister's  very  simple  one,  with  a  deep 
notch  in  its  heel  to  allow  of  the  sinking  into  it  of 
the  wire  when  it  is  twisted  in  order  to  fasten  it. 

Pins,  too,  are  used  for  sutures.  Those  used  by 
entomologists  answer  admirably.  Some  have  glass 
and  (ithers  porcelain  heads,  or  wax  is  run  on  when 
they  are  to  be  used.  The  author  has  been  in  the 
way  of  using  a  very  simple  and  efficient  contri- 
vance'in  substitution  of  the  common  pins  used  in 
the  twisted  suture.  Strong  steel  wire,  pointed  at 
one  end  like  a  needle,  is  kept  in  lengths  of  6  or  8 
inches,  and  when  going  to  be  used  the  temper  ia 
removed  from  the  whole,  except  the  sharp  end,  so 
that  after  having  been  passed  through  the  tissues 
and  drawn  home,  till  a  piece  long  eniiugli  to  remain 
clear  of  both  lips  of  the  wound  is  left  for  the 
twisting  of  the  thread  round  them,  the  wire  is  cut 
with  pliers,  and  the  next  suture  introduced  in  the 
same  way.  Thus  time  is  saved  and  any  length  of 
pin  required  is  at  once  got.  while  a  great  saving  in 
needles  hs  cflected,  and  the  whole  is  very  easy  of 
accomplishmen  t. 

If  pins  are  employed  a  "  [lince  a  verrou  "  for 
t;raRping  them  will  be  found  most  tiseful.  This 
instrunu'nt  is  sometimes  made  so  as  to  allow  of  the 
pin  being  fixed  iuid  held  at  ditfeienl  angles. 

Silk,  cotton,  hemp,  silver,  inui,  platinum,  alumi- 
nium, and  other  metals  are  used  for  suture  threads. 


^"^■^  WOUNDS 
Fabricius  rPcommenJcd  iron,  and  Percy  used  lend 
ligatures.    That  metallic  threads  liave  "a  great  ad- 
vantage for  sutures  over  all  absorbing  materials 
there  cannot  be  a  question.     Silk,  cotton,  hemp. 
&c.,  get  impregnated  with  the  secretions  of  the 
wound,  and  so  retain  what  is  most  hurtful  in  con- 
tact with  the  raw  surfaces,  but  metals  do  no  such 
mischief,  and  they  also  keep  a  firmer  hold  of  the 
tissues,  thou.:h  more  liable  to  cut  their  way  out  and 
more  troublesome  to  remove.    Silver  ami  the  pas- 
sive iron  of  Schiiubein  firm  the  best  materials. 
These  wires  are  made  of  different  stren-utlis,  and 
should  be  thoroughly  annealed,  pliant,  and  strong. 
Of  late  the  true  value  of  metallic  sutures  is  better 
understood,  and  they  are  not  now  used  so  exclu- 
sively as  after  their  re-introduction  into  practice  by 
Dr.  Sims.    The  use  of  lead  shields  secured  by  the 
metallic  threads  over  the  orifice  of  some  wounds, 
the  employment  of  shot,  beads,  clamps,  &c.,  to 
fasten  the  ligatures,  have  of  late  fallen  much  into 
disuse.    If  lead  shields  are  used  it  is  better  to 
have  nipple-like  projections  attached  to  the  holes 
(.IS  introduced  by"  Mr.  Hilliard,  of  Glasgow), 
which  can  be  clenched  on  the  wire,  rather  than 
employ  shot. 

In  introducing  sutures  the  first  should  be  placed 
in  the  centre  of  the  wound,  and  the  rest  at  equal 
distances  from  it  towards  either  end.  If  necessarv 
they  need  not  be  finally  secured  till  all  are  in  place. 
The  distance  asunder  and  the  depth  to  which  they 
penetrate  must  depend  on  the  wound,  and  the  ob- 
ject they  are  intended  to  fulfil.  Some  sutures  are 
only  fitted  for  superficial  wounds,  and  others  are 
used  in  deep  ones.  As  a  rule  they  should  be  suf- 
ficiently close  to  one  another  to  prevent  gapinq-, 
and  sufficiently  deep  to  obviate  the  lodgment  of 
secretion  below  them.  Frequently  it  is  desirable 
to  leave  the  dependent  end  of  the  wound  open  for 
the  free  discharge  of  secretion,  but  that  will  de- 
pend oil  the  probable  progress  of  the  case.  Ad- 
hesive plaster  may  be  alternated  v/ith  the  points  of 
suture,  so  as  to  secure  the  most  perfect  apposition 
and  to  give  greater  firmness  to  the  whole.  We 
leave  sutures  undisturbed  so  long  as  they  are  of 
use  and  productive  of  no  harm,  but  as  they  all  act 
more  or  less  as  fireign  bodies,  and  therefore  as  ir- 
ritants, they  should  be  dispensed  with  as  soon  as 
possible.  If  tension  or  strangulation  occur  they 
must  at  once  be  removed.  In  withdrawing  sutures 
we  should  carefully  support  the  side  of  the  wound 
towards  which  we  draw  them,  and  employ  adhesive 
plaster,  and  possibly  a  bandage  for  a  short  time,  to 
give  due  support  to  the  delicate  adhesions. 

Of  the  sutures  in  common  use,  the  interrupted 
and  the  twisted  are  adapted  for  superficial,  and 
the  quilled  for  deep  wounds. 

1.  The  "interrupted  suture"  consists  of  a 
series  of  separate  and  unconnected  stitche.i,  which 
traverse  the  lips  of  the  wound  and  are  tied  sepa- 
rately, sometimes  over  a  piece  of  lint  or  plaster,  to 
prevent  undue  pressure.  This  suture  can  be  in- 
troduced with  one  needle  or  two  (in  the  latter  case 
each  stitch  being  passed  from  within  outwards),  ni  d 
each  stich  forms  a  loop  or  circle  embracing  the  lips 
of  the  wound.  Tlie  needles  used  are  sometiuu-s 
larger  in  diameter  at  the  point  than  at  the  heel,  so 
as  to  render  the  passing  of  the  doubled  thread  the 
more  easy.  Ky  uniting  the  woinid  in  the  first  in- 
stance by  a  continnous  suti:re  (taking  care  to  keep 
the  points  of  entrance  and  exit  np))osite  one 
another),  and  then  cutting  the  superficial  loops,  we 


have  separate  points  of  suture  introduced,  which 
converts  it  into  the  interrupted  suture.  The  various 
loops  should  be  knotted  with  sufficient  firmness  to 
hold  the  lips  of  the  wound  gently  in  apposition, 
but  not  so  strongly  as  to  injure  them  bv  their  mutual 
contact. 

2.  The  "  twisted  suture  "  is  formed  with  pins 
or  needles  made  to  transfix  the  lips  of  the  wound 
from  side  to  side,  and  then  a  thread  twisted  in  the 
figure  of  8  round  them  several  times,  and  finally 
knotted.  The  thread  may  be  elastic  or  not,  firm 
or  soft,  according  to  the  requirements  of  the  case; 
and  we  may  use  separate  threads  for  each  needle^ 
or  carry  the  same  thread  on  from  one  to  the  other. 
The  points  are  cut  from  theneedles  (previously  un- 
tempered),  and  apiece  of  lint  or  plaster  is  put  under 
their  erda  if  they  are  likely  to  injure  the  soft  parts. 
Rigal  de  Gaillac  employed  a  piece  of  e'astic  tissue 
(vulcanised  india-rubber)  to  connect  the  two  sides 
of  the  wound,  the  needles  being  made  to  traverse  it 
before  entering  on  one  side,  and  after  escaping  on  the 
other  lip  of  the  wound.  There  are  no  verj-  appa- 
rent advantages  in  this,  while  there  is  the  obvious 
drawback  of  being  more  difficult  to  apply  than  the 
thread,  and  that  the  wound  is  covered  up  from  sight. 
An  ingenious  modification  of  this,  which  obviates 
the  objections  to  Rigal's  suture,  we  owe  to  M. 
Gariel.  He  uses  sections  of  india-rubber  tubes  of 
various  sizes,  which  are  put  over  the  ends  of  the 
needles  to  keep  them  together,  thus  siniilating 
loops  of  thread. 

'd.  The  "  quilled  or  compound  suture,"  is  so 
termed  because  quills  formerly  were  alone  em- 
ployed in  its  construction,  but  any  rigid  body  of 
suitable  dimensions  may  replace  the  quills.  A  piece 
of  bougie,  or  pencil,  or  wood,  or  whalebone,  or  even 
adhesive  plaster  rolled  up,  will  do  perfectly. 
This  suture  is  used  to  bring  together  the  deeper 
portions  of  large  wounds,  and  it  is  frequently  com- 
bined with  one  of  the  other  sutures  already  de- 
sci  ibed.  The  deeper  the  wound  the  further  we 
enter  the  sutures  from  its  edge.  The  threads  are 
best  passed  by  means  of  a  long  needle  set  in  a 
handle,  and  with  an  eye  in  its  point.  The  thread 
is  passed  double  and  caught  as  it  emerges,  after 
having  traversed  both  lips  of  the  wound,  while 
the  needle  is  withdrawn.  As  many  threads  as  are 
considered  necessary  are  passed,  and  then  a  quill 
or  other  body  is  engaged  in  the  loops  which  pro- 
ject on  one  side  of  the  wound,  while  the  free  ends 
which  hang  out  at  the  other  are  first  drawn  upon 
to  tighten  the  said  loops,  and  finally  knotted  over 
a  quill  placed  between  the  series  of  threads.  Kach 
stitch  may  have  a  short  bit  of  quill  for  itself,  or  one 
continuous  piece  may  be  engaged  in  all  the  stitches. 

The  "beaded  suture"  was  fastened  on  either 
side  by  beads.  The  "  serres-fines  "  of  Vidal  (de 
Cassis)  are  most  admirable  contrivances  which 
frequently  enable  us  to  dispense  with  sutures. 
They  consist  of  minute  forceps  whose  points  aie 
toothed,  and  kept  in  contact  by  the  spring  given  in 
its  construction  to  the  wire  of  which  they  are 
composed.  They  are  only  to  be  trusted  in  super- 
ficial wounds,  and  those  "  serres-fines  "  which  liave 
tl  e  points  at  right  angles  to  the  stems,  are  the 
best,  from  being  least  liable  to  displacement. 

Varieties  of  suture  for  special  purposes  have 
been  suggested  or  employed  by  Bozeman,  Suns, 
Nelaton,"  Minturn,  Pancoast,  Debout,  but 
space  will  not  allow  of  their  description. 

If  tha  attempt  at  early  union  fail,  or  if,  from  tlie 
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nature  of  the  wound,  it  is  useless  or  undesirable  to 
iitteii  pr,  it  (lis  ill  wo\iiid3  wliose  lips  are  niiicli 
cnnuised  or  lacerated),  then  such  dressings  are  eni- 
jiloyed  as  its  requirements  at  the  tiine  demand. 
"  Healing  by  granulation "  is,  as  was  shown,  a 
nuich  more  protracted  and  a  more  perilous  pro- 
ceeding than  "immediate  union"  or  "primary 
adhesion,"  and  its  progress  must  be  watched  and 
carefully  guided  by  the  surgeon,  so  as  to  avoid 
those  complications  to  which  it  is  open.  Of  late 
the  treatment  of  such  wounds  has  attrac'ed  much 
attention,  and  the  antiseptic  n  ethod  of  treatment, 
or  tlie  use  of  various  disinfectants,  have  been  re- 
placing the  old  '■  water-dressing  "  of  later  years. 
If  a  wound  ia  not  covered  up  from  sight,  and  is 
daily  dressed,  we  vary  the  applications  according 
to  its  demands.  A  granulating  open  wound  is  to 
be  managed  in  accordance  with  the  principles  laid 
down  for  vilcers.    (See  Ulcers.) 

In  order  that  granulating  surfaces  may  unite,  it 
is  necessary  that  the  granulations  on  either  sur- 
face should  correspond,  or  nearly  so,  in  develop- 
ment ;  that  they  should  be  health}',  and  fitted  tn 
accomplish  the  end  sousht  ;  that  they  should  be 
brought  gently  into  contact  and  kept  so  during  the 
period  of  union  ;  and  la.'stly,  that  all  inflammation 
should  be  warded  off.  If  these  conditions  are  ful- 
filled the  adhesion  of  such  surfaces  is  often  rapid 
and  complete. 

To  obtain  healing  by  scabbing,  the  air  must  be 
excluded  by  some  of  the  )  bins  already  reviewed, 
whereby  an  artificial  crust  is  formed.  To  allow 
the  blood  or  other  discharges  to  dry  and  cnver  the 
breach  of  surface  is  a  dirty  method  of  obtaining  the 
result,  and  is  often  wholly  insufficient.  Mr. 
Lister's  plan  of  managing  the  wound  is  an  efficient 
means  of  covering,  and  at  the  same  time  disinfect- 
ing it.  The  colloid  styptic  is  a  very  admirable 
method  of  securing  a  crust ;  while  by  collodion, 
various  gums,  solutions  of  gutta-percha,  &c.,  the 
same  result  is  attained.  The  method,  too,  of  e.x- 
pediting  the  formation  of  a  scab  b}'  the  projection 
of  a  current  of  air  on  the  open  surface  has 
already  been  spoken  of.  That  healing  by  scabbing 
should  take  place,  inflammation  in  the  part  must 
fie  subdued,  otherwise  the  amount  of  secretion 
thrown  out  would  cause  a  constant  displacement  of 
the  crust. 

Let  us  now  turn  to  the  treatment  of  the  different 
kinds  of  wound,  and  indicate  the  method  which 
the  surgeon  is  to  pursue  in  each  case. 

Incised  Wounds  heal  quickest  and  most  satis- 
factorily, and  with  the  least  risk  of  complications. 
The  measures  fitted  for  bringing  about  immediate 
or  early  union  liefore  described  are  here  demanded. 
Before  these  are  employed  the  bleeding  must  of 
course  have  ceased,  and  whatever  steps  are  required 
to  secure  that  must  be  put  in  force. 

Contused  an  l  Lacerated  Wounds  must  be  care- 
fully cleared  of  foreign  bodies,  any  bleeding  vessel 
secured,  and  an  attempt  made  to  tmite  such  por- 
tions as  are  capable  of  being  so  treated,  by  early 
adhesion.  If  the  bruising  is  great,  early  unioii 
will  fail,  but  no  harm  can  arise  from  attempting  it 
so  long  as  all  secretions  are  carefully  given  vent  to, 
and  inflammation  subdued.  If  primary  union 
fail,  then  the  treatment  resolves  itself  into  that  for 
open  wounds,  and  that  has  been  reviewed  at 
length.  These  wounds  do  not  require  enlargement 
or  '"scarification,"  as  was  at  one  time  supposed, 
unless,  during  treatment,  some  evident  and  well- 


understood  end  demand  it.  If  an  extension  of  the 
wound  is  reqi  ir'd,  it  is  almost  needless  to  say  it 
should  be  mat'e,  if  possible,  in  a  dependent  direc- 
tion, and  parallel  to  blood-vessels  and  nerves, 
and  so  as  to  occasion  the  least  amount  of  destruc- 
tion of  tissue.  Any  sloughs  which  form  must  be 
separated  by  the  use  of  poultices  or  warm-water 
dressing,  aided  by  the  judicious  interference 
of  the  surgeon  when  the  opportunity  presents 
itself.  It  is  in  the  treatment  of  these  wounds 
that  we  gain  the  greatest  amount  of  good  from 
I  he  vise  of  disinfectants,  irrigation,  &c..  and  that 
efficient  drainage  is  most  essential.  When  the 
sliMigh  is  separated  and  a  granulating  wound  is 
to  be  managed,  we  employ  those  appliances  which 
the  features  of  the  sire  at  the  time  suggest 
(see  Ulcers).  It  must  be  stimulated,  soothed, 
iir  simply  protected  from  harm,  according  to 
its  requirements.  During  cicatrisation  every 
means  should  be  employed  to  supply  the  place 
of  lost  tissue  and  to  prevent  deformitj',  to  keep 
orifices  free  and  articuhitions  unfixed,  b}-  posi- 
tion, bandages,  splints,  plaster,  &c.  The 
"desire  to  meddle"  should  be  strenuously  sub- 
dued, and  the  intelligent  aid  of  an  "'attendant  on 
nature  "  alone  aimed  at.  Sutures  are  not  usually 
aopropriate  to  these  wound.=,  but  both  in  their 
early  and  late  stage  they  are  often  of  great 
service  in  obtaining,  it  may  be,  partial  primary 
adhesion,  or  in  keeping  granulating  surfaces  in 
contact. 

In  very  severe  lacerated  wounds  in  which  portions 
of  the  body  are  torn  off,  as  by  machinery  or  by  round 
shot,  we  may  be  called  on  to  perform  an  operation 
in  order  to  render  more  regular  the  parts  which 
remain,  and  to  make  them  more  capable  of  healing 
firmly.  Blood-vessels  and  nerves  ma)'  have  to  be 
shortened,  and  the  former  secured,  muscles  may 
require  to  be  cut  clean,  and  splintered  bone 
removed.  The  ingenuity  of  the  surgeon  is  often 
severely  taxed  to  perform  all  this  with  the  best 
results  and  the  least  risk  to  life.  Frequently  he 
performs  most  irreguhir  operations,  so  far  as 
"methods"  are  concerned,  but  he  contents  him- 
self chiefly  in  getting  a  reliable  covering  and  yet 
approaching  the  trunk  as  little  as  possible.  As 
the  risk  of  sloughing  in  the  fl.-ips  is,  in  such 
amputations,  of  course,  considerable,  it  is  neces- 
sary to  make  liberal  allowance  in  forming  the 
coverings. 

In  contused  and  lacerated  wounds  the  fear  of 
secondary  hcEmorrhage  as  the  sloughs  separate,  <u' 
from  ulceration,  is  always  considerable,  and  will 
demand  vigilance.  All  constriction  and  pressure 
should  be  avoided,  and  the  utmost  gentleness  used 
in  dressing  till  the  vitality  of  the  tissues  is  en- 
sured. 

As  regards  cases  of  contused  and  lacerated 
wounds  which  require  amputation,  it  may  he  re- 
marked (in  addition  to  what  has  been  saiil  above), 
that  when  the  chief  bluod- vessels  and  nerve  of  the 
part  are  destroyed — when  the  soft  parts  are  re- 
duced to  a  pulp — when  the  bones  are  crushed 
to  pieces,  as  hy  the  6(]Ueeze  of  machinery  wheels 
— when  a  large  joint  is  opened  and  its  !Tticulat- 
ing  surfaces  extensively  fractured,  and  when  gan- 
grene sets  in  and  spreads  rufiidly — amputation  (or 
in  some  cases  possilily  excision)  is  required.  The 
c|uestion  of  operation  will,  of  conr.se,  in  all  cases 
be  nlfected  by  such  obvious  points  as  age,  consti- 
tution, visceral  liealthfulness,  liabits,   means  of 
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treatment,  Sec.  Old  nge,  feebleness,  disease  in 
one  of  tlie  organs  important  to  life,  vicious  liabits, 
inefficient  means  of  after-treatment,  would  each 
and  all  in  varying  degrees  oppose  the  success 
of  operations.  Wounds  of  the  upper  extremity 
are  of  course  far  less  serious  than  those  of  the 
lower,  and  much  more  can  be  done  to  save  an  arm 
than  a  leg.  Yet  with  all  such  well-recognised 
rules  for  our  guidance,  cases  constantly  present 
themselves  in  hospital  practice  in  which  it  is  ex- 
ceedingly difficult  to  determine,  on  perfectly  satis- 
factory grounds,  whether  an  operation  is  called  for 
or  not — to  weigh  accurately  the  arguments  for  and 
against  interference — and  it  is  often  no  less  difficult 
to  say  u-!ieu  it  is  best  to  operate.  Doubtless,  if 
the  need  of  an  oparation  is  perfectly  clear,  and  tlie 
patient's  state  admits  of  it,  the  sooner  it  is  per- 
formed the  better  ;  but  in  less  evident  cases  we 
should  carefully  watch  day  by  day  after  suppura- 
tion has  become  established,  for  such  a  favourable 
moment  as  will  enable  us  to  interfere  with  least 
risk  to  the  patient. 

Poh-oiwd  Wounds. — In  many  of  these  wounds  it 
is  requisite  to  administer  internal  remedies  to 
counteract  the  violent  constitutional  depression 
which  the  poison  occasions.  The  heart's  action 
must  be  supported,  and  time  gained  for  the  elimi- 
nation of  the  poison.  No  depressing  agent  should  be 
given  in  such  wounds.  In  various  countries  special 
remedies  have  been,  or  still  are,  believed  to  exert  a 
specific  effect  in  some  of  the  worst  forms  of  poi- 
soned wounds.  Thus,  in  snake-bites,  arsenic,  the 
arisiolochia,  the  snake-root  leaves,  the  pluraieria 
obovata,  the  grease  of  the  lizard  tree,  the-herva 
cobreira,  iodine,  olive  oil,  guaco,  &c.,  have  had  a 
reputation.  The  stiongest  diffusible  stimulants 
are  alone  believed  in  by  experienced  men  in  our 
day.  It  is  in  this  way  that  ammonia  has  proved 
so  useful  when  freely  administered.  In  Bombay  a 
police  ordinance  supplies  this  agent  at  each  station, 
together  with  directions  for  its  use.  The  dose 
thus  employed  is  35  minims  in  a  wine-glassful  of 
water,  but  greatly  larger  doses  have  been  more  fre- 
quently used  and  repeated.  This  is  just  another 
form  of  the  "  whisky  cure "  of  North  America. 
That  it  can  be  more  eifectually  given  by  injection 
into  the  veins,  as  practised  by  Dr.  Beaumont,  of 
Australia,  seems  exceedingly  doubtful,  but  it  can, 
if  necessary  be  thrown  into  the  rectum. 

As  it  is  the  poison  present  which  gives  to  these 
wounds  all  their  gravity,  it  is  evident  that  to  with- 
draw or  neutralise  that  poison  must  comprise  the 
most  important  element  in  the  local  management 
of  such  wounds.  Beyond  this  we  must  combat  any 
complication  which  may  arise. 

The  local  indications,  then,  are  : 

1.  To  prevent  or  retard  the  entrance  of  the 
poison  into  the  syetem,  to  keep  it  imprisoned  in 
the  wouud  till  removed. 

2.  To  withdraw  it  from  the  wound,  or 

3.  To  destroy,  neutralise,  or  decompose  it. 

1st.  To  exclude  it  from  the  general  circulation, 
pressure  is  applied  between  the  point  wounded  and 
the  heart.  This  must,  of  course,  be  done  most 
promptly,  and  with  energy  sufficient  to  arrest  the 
circulation  in  the  part.  In  the  portions  of  the  body 
where  the  diameter  is  small,  the  grasp  of  the  hand 
may  be  sufficient  for  the  purpose  desired,  but  in 
other  cases  a  ligature  or  a  tourniquet  even  may  be 
required.  The  great  speed  with  which  a  poison  is 
carried  towards  the  heapt  miilccs  it  ne:c8sary  to  be 


very  prompt  in  the  application  of  these  measures. 
Pressure,  however,  can  at  best  be  only  looked  on 
as  a  temporary  step,  and  as  affording  time  for  the 
removal  or  neutralising  of  the  poison. 

2nd.  Measures  which  iiim  at  withdrawing  the 
poison.  Suction  in  some  form  is  the  most  efficient 
of  these  measures.  If  the  wound  is  a  contracted 
and  deep  one,  it  should  be  enlarged  so  that  its 
deptlis  may  be  reached,  and  while  a  stream  of 
water  (or  f^pirit  and  water,  as  advised  by  some)  is 
poured  with  some  force  into  it,  the  part  may  be 
(•queeaed  so  as  to  express  the  blood,  and  so  carry 
the  poison  out  of  the  wound.  If  the  poison  be 
one  to  which  a  chemical  antidote  is  known,  then 
the  fluid  used  to  wash  the  wound  may  have  that 
agent  mixed  with  it  ;  but  there  are  few  poisons 
which  complicate  wounds  of  a  nature  to  allow  of 
such  treatment,  and  the  antidote  is  not  likely  to  be 
at  hand. 

Suction  with  the  mnuth  is  possibly  the  most 
effectual  of  all  methods  of  withdrawing  a  poison 
from  a  wound.  If  there  is  no  lesion  on  the  lips 
this  can  be  accomplished  with  the  most  perfect 
safety,  and  to  secure,  if  possible,  greater  surety, 
the  mouth  can  be  afterwards  rinsed  with  spirits 
and  water.  The  experiments  of  Barry  made  the 
use  of  cupping  glasses  a  mode  of  treating  poisoned 
wounds  from  which  much  good  was  expected,  but 
besides  the  fact  that  these  are  seldom  available 
when  the  occasion  fur  their  use  arises,  they  are 
difficult  to  apply  to  an  irregular  or  small  surface  so 
as  to  be  of  any  service.  Pravaz  -invented  a  very 
ingenious  instrument,  which  scarified  the  wound, 
sucked  out  the  poison,  and  enabled  the  surgeon  to 
inject  any  fluid  he  desired  into  its  depths.  This 
for  practical  purposes  can  hardly  be  regarded  as 
else  than  an  ingenious  toy.  Excision  can  seldom 
be  necessary  ;  but  if  freer  access  to  the  wound  and 
more  thorough  emptying  of  its  blood-vessels,  as  well 
as  more  complete  removal  of  all  possibly  contami- 
nated tissue,  were  deemed  desirable  than  can  be 
got  by  simple  enlargement  of  the  wound,  then 
such  a  step  may  be  undertaken.  By  excision, 
perhaps,  greater  confidence  is  given  to  a  patient 
who  is  in  dread  of  the  result,  as  after  the  bite  of  a 
mad  dog. 

3rd.  To  neutralise  the  poison  various  chemical 
agents  may  be  employed.  Caustics  are  supposed 
to  effect  this  partly,  and  partly  to  destroy  the  tissue 
in  which  the  poison  may  still  lurk.  The  actual  and 
potential  cautery — the  strong  mineral  acids — acid 
nitrate  of  mercury,  and  galvanism,  have  all  had  their 
advocates.  Nothing  acts  more  effectually  than 
strong  nitric  acid.  Pravaz  studied  galvanism  in 
this  connection,  and  supposed  it  capable  ol  removing 
the  poison  when  lying  deeply  in  the  tissues  or 
among  blood-vessels,  more  salely  and  surely  than 
any  other  agent.  Nitrate  of  silvercannot  be  relied 
upon  except  for  the  slighter  cases.  The  actual 
cautery  is  much  more  fiu'midable  to  apply  I'la"  ^ 
acid,  and  is  not  more  efficacious. 

In  desperate  cases  ampuUUion  has  been  had  re- 
course to,  but  there  are  few  instanc  s  in  which  a 
deliberate  review  of  the  circuinstauccs  can  justify 
this  at  an  early  stage,  though  later  the  disorganisa- 
tion following  a  severe  poisoned  wound  may  caU 
for  it.  ,  , 

Lastly,  if,  as  a  result  of  a  poisoned  wound,  cel- 
lular inilammation  or  lymphatitis  arise,  they  must 
be  treated  as  usual,  and  abscesses  opened  so  soon 
as  formed.    The  convalescence  is  frequently  very 
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protracted,  and  will  require  the  strenuous  employ- 
iiieiit  of  sii«h  invigorating  measures  as  are  put  into 
lorco  in  lilte  circiiiustiuices. 

To  relieve  tiie  pain  of  wasp,  Ijce,  or  hornet 
stings,  lotions  of  anniionia,  eau  lie  Cologne,  bicar- 
bonate of  soda,  narcotics,  olive  oil,  poultices  of 
jiowdered  Ipecacuanha,  Goulard's  lotion,  salt  and 
water,  &c.,  may  be  used.  If  the  sting  remain  in 
the  wound  it  should  be  withdrawn  by  means  of  n 
fine  piir  of  forceps,  or  pressing  the  barrel  of  a 
watch-key  over  it. 

The  union  of  wounds  may  be  delayed  by  the 
nature  of  the  textures  which  are  involved  in  it,  by 
the  presence  of  foreign  bodies,  by  the  want  of  rest, 
by  unskilful  applications,  and  by  the  want  of 
vigour  in  the  patient.  If  the  patient's  bluod  is  in 
an  unfit  state  to  supply  the  materials  of  repair  by 
reason  of  constitutional  disease,  or  if  the  requisite 
nerve  force  is  not  provided,  then  repair  may  be  ab- 
normally slow  or  altogether  fail. 

As  regards  the  complications  which  may  attend 
wounds,  they  are  both  numerous  and  important. 
They  may  he  pi  ima)y  or  secondary,  local  ov  general. 
Inflammation,  erysipehis,  foreign  bodies,  haemo- 
rrhage, infiltration  of  irritating  fluids,  sloughing 
or  gangrene,  tetanus,  paralysis,  purulent  absorp- 
tion, opened  articulations  or  injury  of  viscera, 
&c.,  &c.  All  of  these  are  considered  under  vari- 
ous lieads  in  this  work.  Traumatic  gangrene 
demands  a  short  notice.  It  is  one  of  the  most 
serious  of  all  the  complications  of  lacerated  and 
contused  wounds.  It  may  appear  very  quickly 
after  the  receipt  of  a  wound,  or  not  develope  itself 
for  a  considerable  time.  In  the  worst  or  most 
rapid  form  of  such  gangrene  the  limb  is  so  irre- 
trievably destroyed,  its  vitality  is  so  compromised, 
that  it  mortifies  at  once,  and  that  apparently  with- 
out resistance.  In  such  cases  the  soft  parts  may 
be  quite  jellified  and  its  blood-vessels  so  destroyed 
that  disorganisation  quickly  follows.  This  is 
not,  however,  the  usual  progress  of  events.  An 
interval  commonly  interposes  between  the  receipt 
of  the  injury  and  the  outset  of  those  constitutional 
and  local  signs  which  are  associated  with  traumatic 
gangrene.  During  the  interval  reaction  sets  in, 
but  the  weakened  textures  being  unable  to  with- 
stand its  effects,  die.  Even  though  the  soft  parts 
are  not  so  hopelessly  injured  as  is  above  supposed, 
yet  if  the  blood-vessels  are  ruptured  so  that  the 
arterial  supply  to  the  part  is  cut  off,  and  if  the 
veniius  blood  stagnates,  then  the  same  unfortunate 
result  may  be  anticipated.  The  rapidity  with 
which  the  limb  may  be  destroyed  by  gangrene 
appearing  after  a  severe  railway,  round  shot  or 
machinery  accident,  especially  in  persons  of  intem- 
perate habits  cr  unhealthy  conbtitution,  or  who 
are  badly  circumstanced  for  recovery,  is  some- 
times appalling.  The  surgeon  is  the  more  alarmed 
in  many  cases  from  his  inability  accurately  to  define 
the  limits  of  the  disease,  aa  it  may  pass  far  up  in 
the  planes  of  cellular  tissue,  superficial  and  deep, 
from  its  apparent  bounds,  and  so  if  amputation  has 
to  be  performed,  it  must  be  at  a  point  much  nearer 
the  trunk  than  the  external  niimifestations  of  the 
affection  would  lead  the  inexpeiienced  to  believe. 
It  is  unnecessary  to  describe  here  the  signs  of  this 
dire  form  of  gangrene,  as  it  will  bo  fully  dwelt 
upon  ebe  where. 

As  regards  the  treatment  required  for  this  de- 
structive form  of  gangrene,  it  is  always  very  dilliciilt 
snd  anxious.    Wiicthcr  to  remove  "the  Mmb  carlv. 


and  high  above  the  limit  of  the  disease  in  parts  to 
which  the  morbid  action  lias  not  yet  extended, 
even  in  the  deep  planes  of  cellular  tissue,  or  to 
wait  the  subsidence  of  the  more  severe  symptoms, 
and  obtain,  if  possible,  some  indication  of  the  point 
where  it  inclines  to  cease,  is  often  a  subject  of  the 
gravest  anxiety  to  the  surgeon.  Either  step  is 
full  of  peril,  and  fraught  with*  disappointment. 
We  get  no  line  of  demarcation  as  a  rule  to  guide 
us,  and  if  amputation  is  to  be  successful,  we  must 
have  recourse  to  it  befare  the  vital  powers  are 
much  exhausted,  and  so  far  away  from  the  appa- 
rent limits  of  the  destruciioii  as  to  appear  cruel  and 
unnecessary  to  the  inexperienced.  By  fully  sup- 
porting the  strength,  administering  opium  freelv, 
and  employing  soothing  local  remedies,  the  march 
of  ihe  disease  may  be  arrested,  and  then  we  re- 
move the  diseased  parts  in  tissues  that  are  well 
removed  from  the  focus  of  morbid  action.  If  this 
is  not  done  sooner  or  later  the  gangrene  spreads  to 
the  trunk,  and  the  patient  dies,  if  he  has  not  suc- 
cumbed sooner  to  the  waste  and  bloodpoisoning. 
The  danger  of  a  recurrence  of  the  gangrene  in  the 
stump  is  of  course  to  be  apprehended,  especially 
after  amputation  of  the  lower  limb.  In  truth,  the 
results  of  operation  for  spreading  gangrene  are  suf- 
ficiently discouraging,  yet  without  amputation  the 
patient  dies.  Tlie  soundest  side  of  the  limb  should 
be  chosen  from  which  to  fashion  the  flips,  and 
great  gentleness  should  be  employed  in  their 
dressing.  Opium  should  be  freely  given  to  the 
patient  during  convalescence,  and  his  strength 
sedulously  augmented  by  nourishing  food  and 
stimulants  suited  to  liis  taste  and  wants. 

Foreign  bodies  of  very  various  kinds  may  be 
found  in  wounds.  It  is  not  requisite  that  "these 
be  here  enumerated.  The  more  liable  to  absorb 
the  secretions  of  the  wound  and  to  decompose  such 
bodies  are,  the  more  injurious  they  will  prove. 
Metallic  bodies  may  long  remain  harmless,  and 
may  even  become  encysted,  but  even  these  are 
most  usually  hurtful,  and  should,  if  possible,  be  re- 
moved, so  long  as  the  steps  necessary  thereto  are 
not  more  injurious  than  can  arise  from  allowing 
the  intruder  to  remain  undisturbed.  The  pre- 
sence of  a  foreign  body  is  often  the  cause  of  a 
wound  remaining  fistulous,  or  closing  and  re-open- 
ing at  varying  hitervals.  If  it  press  on  a  nerve 
most  distressing  effects  may  follow.  The  patient 
is  occasionally  conscious  of  the  presence  and  ap- 
parent movements  of  foreign  bodies  imprisoned  in 
his  tissues,  and  not  unfrequeiitly  they  can  be  felt 
and  their  outline  distinguished  after  the  parts  are 
healed.  Parts  thus  fretted  are  constantly  liable  to 
innainmation  and  abscess,  and  sharp  bodies  may 
migrate  freely  from  the  point  where  they  originally 
entered.  This  is  especially  true  of  needles,  which 
have  often  appeared  long  years  after  introduction 
at  parts  far  removed  from  where  they  entered.  In 
their  transit  they  may  occasion  great  harm  by 
wounding  important  organs,  but  the  instances  in 
which  they  have  done  so  form  but  a  small  pro- 
portion of  the  cases  in  which  their  expulsion  has 
been  safely  accomplished. 

Ilicinurrliaye  in  all  its  forms  occurring  as  a  com- 
plication of  wounds  is  fully  discussed  in  vol.  i. 
of  this  bonk. 

It  remains  for  the  completion  of  this  article  to 
review  very  brielly  those  wounds  of  regions  which 
require  special  description  over  and  above  what 
has   been   uttenipted    iu  the   foregoing  pages. 


1"-"''  WOUNDS 

Injuries  of  the  'thorax   are  discussed  in  tliis 
vol. 

Woimds  of  the  Ahdomen  may  he  of  an  incised, 
punctiu-ed,  contused,  or  lacerated  character,  and 
are  attended  with  much  danger  and  many  scriou!, 
complications.  Punctured  wounds  are  peculiarly 
anxious,  as  it  is  frequently  difficult  to  recognise 
tlieir  extent  ;  they  are  specially  subject  to  complica- 
tions, and  are  generally  very  difficult  to  manage. 
Such  wounds  are  met  with  in  civil  and  military 
practice  as  inflicted  by  a  large  variety  of  instni 
mentp. 

Wounds  of  the  abdomen  maj-  implicate  tlie 
parietes  alone,  or  [leniftrating  these  injure  the 
contents  of  the  cavity.  The  fear  of  peritonitis  is 
of  course  the  chief  risk  in  all  wounds  of  the  abdo- 
men, yet  the  risk  attending  even  extensive  incised 
wounds  (as  in  ovariotomy)  is  not  so  grievous  as 
was  at  one  time  apprehended.  When  any  of  the 
viscera  contained  in  the  belly  are  wounded  the 
daneer  is  enormously  augmented,  both  on  account 
of  the  bleeding,  which  is  almost  certain  to  fdllow 
such  lesions,  and  the  violent  inflanunation  which 
is  set  «p  if  any  of  the  secretions  from  these  organs 
are  effused  into  the  sac  of  the  peritoneum.  Urine, 
hile,  and  fasces  act  most  powerfully  as  irritants, 
iind  the  inflammation  they  occasion  is  both  rapid 
in  its  progress  and  intense  in  its  violence. 

Nmi-penetratvig  ivounds  present  no  characters 
which  are  so  special  as  to  demand  particular  de- 
scription, nor  does  their  treatment  call  for  any 
remarks,  as  they  are  to  be  managed  on  thegenenil 
principles  fully  described  in  this  paper.  It  is  true 
that  in  former  times  these  wounds  were  supposed 
to  be  very  dangerous,  and  that  chiefly  on  account  nl 
the  extensive  tendinous  structures  in  the  parietes. 
No  special  fear  is  now  excited  by  such  wounds. 
Having  removed  foreign  bodies  and  commanded 
bleeding — enlarging  the  wound  if  necessary  to  do 
so — inflammation,  if  it  arise,  is  to  be  combated, 
pus  is  to  be  evacuated;  adhesion  between  the  lips 
of  the  wound  promoted  by  plaster  or  sutures,  and 
above  all  by  position  and  bandages;  and  if  sinuses 
form  thej-  must  be  obliterated  by  pressure  or  split 
open.  Great  care  must  be  taken  not  to  imprison 
pus  in  the  depths  of  a  wound  whose  lips  are  got 
to  adhere.  In  opening  abscesses  or  laying 
open  sinuses  we  should  strive  to  weaken  the 
parietes  little  as  possible,  so  as  to  leave  no  point 
whereat  subsequent  protrusion  can  take  place. 
Sometimes  the  pus  lies  within  the  sheath  of 
the  rectus,  and  may  take  very  long  to  work  its 
way  to  the  surface,  then  it  must  be  evacuated 
by  an  early  and  dependent  opening.  If  pus 
burrow  among  the  muscles  of  the  abdomen, 
serious  constitutional  disturbance  may  arise  and 
most  troublesome  and  dangerous  sinuses  form. 
The  onl)-  true  remedy  is  early  incision.  In 
tbe  treatment  of  wounds  implicating  the  walls, 
quietness  and  rest  of  body,  simple  food,  a  good 
position,  and  possibly  opium,  are  our  chief  re- 
sources. 

Wounds  penetniliug  ilie  ahdomen  maj'  simply 
ti averse  the  walls,  or  may  wound  some  of  the 
viscera,  and,  of  course,  the  features  and  result  of 
the  case  will  accordingly  vary  enormouslj'.  It  is 
by  no  means  easy  in  man}'  instances  to  .say 
whether  tiie  viscera  have  escaped  or  not,  especiallj- 
as  it  is  opposed  to  the  rules  of  practice  to  make 
any  prolonged  or  minute  search  in  such  a  case.  If 
any  viscus  is  seen  protruding  and  wounded,  or  if 


the  contents  or  secretion  ol  any  special  organ  is 
observed  to  escape,  or  if  the  symptoms  appear 
clearly  /eferablc  to  interference  with  the  function 
of  any  viscus,  or  even  if  violent  ha:morrhiige  take 
place  from  the  interior  of  the  abdomen,  outwards 
by  the  wound,  upwards  by  the  mouth,  or  down- 
wards through  the  bowel,  then  we  can  be  sure 
there  is  some  serious  visceral  lesion  ;  but  it  is 
right  to  add  that  the  absence  of  such  evidence 
as  has  been  hinted  at  does  not  justify  us  in 
all  cases  in  concluding  that  no  fuch  injury  has 
occurred.  Further,  the  apparent  direction  of  the 
wound,  the  nature  of  the  weapon  and  the  seeming 
depth  of  its  penetration,  while  they  are  all  impor- 
tant  and  often  most  significant  points  for  considera- 
tion, do  not  enable  us  to  conclude  positively  whether 
any  organ,  or  what  organ,  has  been  wounded. 
Such  data  give  us  only  elements  from  which  a 
presumption  more  or  less  plausible  may  be  founded. 
Such  at  least  has  been  tlie  author's  experience 
both  in  military  and  civil  practice. 

In  examining  wounds  penetrating  the  abdomen 
the  finger  should  be  alone  used.  Metallic  probes 
are  of  no  service,  and  may  do  much  damage,  and 
in  conducting  such  examinations  the  patient  should 
be  placed  as  nearly  as  possible  in  the  same  posture 
he  occupied  when  he  was  wounded,  while  perfect 
gentleness  should  be  exercised.  If  no  inflamma- 
tion  arise,  and  no  evidence  of  visceral  implication 
occur,  the  wound  should  be  looked  on  and  treated 
as  a  simple  one  of  the  parietes,  any  subsequent 
complication  which  may  present  itself  being  treated 
as  required. 

If  any  of  the  viscera  protrude,  or  be  wounded, 
then  the  case  becomes  much  more  grave.  It  will 
of  course  depend  on  the  position,  and  also  to  some 
extent  on  the  size  of  the  wound,  what  viscus  may 
be  involved.  It  is  the  small  intestine,  the  omen- 
tum, the  transverse  colon  and  the  stomach,  which 
are  most  liable  to  escape,  as  their  attachments 
are  looser  than  those  of  other  abdominal  organs. 
Hccmorrhage,  extravasation,  and  peritonitis  are 
of  course  greatly  to  be  apprehended  when  any  of 
the  solid  or  hollow  viscera  are  wounded.  Any 
bleeding  vessel  must  be  secured,  the  rent  in  a 
hollow  organ  sewed,  and  the  protruded  portions 
restored  to  their  containing  cavity  in  the  reverse 
order  to  their  escape.  Care  must  be  taken  to 
insure  their  return  into  the  abdomen,  and  that 
they  are  not  forced  between  any  of  the  layers  of 
the  parietes. 

It  occasionally  happens  that  a  considerable  mas 
is  forced  out  through  so  narrow  an  outlet  that  the 
neck  of  the  protrusion  becomes  grasped  tightly  and 
may  even  be  strangulated.  To  facilitate  their  re- 
turn such  a  position  is  to  be  sought  as  will  most  relax 
the  tension  of  the  edges  of  the  aperture,  and  then 
gentle  means  are  used  to  reduce  the  protrusion  hy 
first  drawing  it  a  little  outwards  to  disengage  it, 
and  then  cautiously  pressing  it  back  within  the 
cavity.  If  distended  with  flatus,  we  can  by  gentle 
manipulation  generally  relieve  it  by  pressing  it 
little  by  liitle  into  the  interior  of  the  holly,  or  if 
such  measures  totally  fail,  and  the  ihuus  lie  the 
cause  of  the  irreducibility,  then  the  plan  followed 
by  Piirc  and  Peter  Lowej  of  puncturing  the  bowel 
with  a  groved  needle,  may  be  had  recourse  to. 
Occasioiuilly  it  is  requisite  to  enlarge  the  wound  to 
allow  of  reduction,  but  this  should  be  very  spar- 
ingly done,  and  in  such  a  direction  as,  while  it 
will  coincide  with  the  run  of  the  muscular  fibres 


and  avoid  the  epig;istiic  artery,  may  least  injure 
the  walls,  and  above  all  the  peritoneum. 

In  bowel  protruded  and  wounded  a  patient 
and  minute  search  may  be  required  to  find  the 
lesion,  as  the  mucous  membrane  may  so  fill  tiie 
breach  as  to  conceal  it.  If  fluid  or  flatus  escape  by 
the  wound,  then  of  course  we  may  be  enabled 
more  easily  to  discover  it,  but  the  plugging  of  the 
aperture  by  the  mucous  membrane  is  iu  small 
wounds  often  very  perfect. 

Cooper  says  a  wounded  intestine  presents  some 
parti'iular  appearances,  to  which  the  generality  of 
writers  have  paid  no  attention  :• — "If  a  gut  be 
punctured,  the  elasticity  of  the  peritoneum,  and 
the  contraction  of  the  muscular  fibres,  open  the 
wound,  and  the  villous,  or  mucous  coat,  forms  ii 
sort  of  lieniial  protrusion,  and  obliterates  the  aper- 
ture. If  an  incised  wound  be  made,  the  edges 
are  drawn  asunder,  and  everted,  so  that  the  mucous 
coat  is  elevated  in  the  form  of  a  fleshy  lip.  If  the 
section  be  transverse,  the  lip  is  broad  and  bulbous, 
and  acquires  tumefaction  and  redness  from  the 
contraction  of  the  circular  fibres  behind  it,  which 
produces,  relatively  to  the  everted  portion,  the 
appearance  of  a  cervix.  If  the  incision  be  accord- 
ing to  the  length  of  tlie  cylinder,  tlie  lip  is  narrow, 
and  the  contraction  of  the  adjacent  longitudinal 
fibres,  resisting  that  of  the  circular  fibres,  gives 
the  orifice  an  oval  form.  This  eversion  and  con- 
traction are  produced  by  that  series  of  motions 
which  constitutes  the  peristaltic  action  of  the  in- 
testines." {Truvers  on  Injuries  of  tlie  Intestines, 
p,  85.)  According  to  this  gentleman,  some  of 
tliese  appearances  were  described  by  Haller,  in 
Elemetil.  Physiol,  lib.  xxiv.  sect.  2.;  and  Opera 
Minora,  t.  i.  sect.  J. 5. 

Having  witnessed  the  facility  with  which  con 
siderable  injuries  of  the  intestinal  tube  were  re- 
paired, Mr.  Travers  was  desirous  of  ascertaining 
more  fully  the  powers  of  nature  in  the  process  of 
spontaneous  reparation,  and  of  determining  under 
Iiow  great  a  degree  of  injury  it  would  commence, 
as  well  as  the  mode  of  its  accomplishment.  For 
these  purposes,  he  divided  the  small  intestine  of 
several  dogs  as  far  as  the  mysentery.  All  these 
animals  died,  in  consequence  of  the  intestinal 
matter  being  extravasated,  if  they  had  been  lately 
fed;  or,  if  they  had  been  fasting,  in  consequence 
of  inflammation,  attended  with  a  separation  of  the 
ends  of  the  divided  bowel,  eversion  of  the  nmcous 
coat,  and  obliteration  of  the  cavity,  partly  by 
this  eversion,  and  partly  by  a  plug  of  coaguhited 
chyle. 

In  one  particular  instance,  in  which  Mr.  Tra- 
vers made  a  division  of  the  bowel  half  through  its 
diameter,  a  sort  of  poucli  was  formed  round  the 
injured  intestine.  "A  pouch,  resembling  simie- 
what  the  diverticulum  iu  these  animals,  was  formed 
opposite  to  the  external  wound  on  the  side  of  the 
parietes,  by  the  lining  peritoneum,  on  the  other 
bide,  by  the  mesentery  of  the  injured  intestine, 
that  intestine  itself,  and  an  adjacent  fold,  wliicli 
had  contracted  with  it  a  close  adheSion.  The 
poUch  thus  formed  and  insulated,  included  the 
opposed  sections  of  the  gut,  and  hud  received  its 
contents,  &c.  The  lUhu  at  the  orifices  was  nar- 
rowed by  the  half  evelsion,  but  ottered  no  impe- 
diment to  the  passage  of  fluids."  (P.  JJO'.)  Whe- 
ther, under  these  circuuistiinces,  the  functions  of 
the  alimentary  canal  could  have  been  continued, 
Mr.  Travel's  prul'e£8ua  iiiniself  incinmble  of  decid- 
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ing.  Among  the  inferences,  which  this  gentleman 
has  drawn  from  the  experiments  detailed  in  his 
publication,  the  tendency  of  the  two  portions  of  a 
divided  bowel  to  recede  from  each  other,  instead 
of  coalescing  to  repair  the  injury,  merits  notice, 
inasmuch  as  it  tends  to  prove  that  the  only  means 
of  spontaneous  reparation  consist  in  the  formation 
of  an  adventitious  canal,  by  the  encircling  bowels 
and  their  appendages.  The  everted  mucous  coat, 
which  is  the  part  opposed  to  the  surrounding  peri- 
toneum, is  also  indisposed  to  the  adhesive  inflam- 
mation. 

When,  however,  the  wound  of  the  intestme  is 
smaller,  the  obstacles  to  reparation  are  not  abso- 
lutely insurmountable.  Here,  retraction  is  pre- 
vented, and  the  processes  of  eversion  and  conLrac- 
lion  modified  by  the  limited  extent  of  the  injury. 
If,  therefore,  the  adhesive  inflammation  unite  the 
continuous  surfaces,  etVusion  will  be  prevented, 
and  the  animal  escape  immediate  destruction.  But 
union  can  only  take  place  through  the  medium  of 
tlie  surrounding  parts. 

According  to  Mr.  Travers,  it  is  the  retraction 
immediately  following  the  wound  that  is  a  chief 
obstacle  to  the  repaialion  of  the  injury;  for,  if  the 
division  be  performed  in  such  a  way  as  to  prevent 
retraction,  the  canal  will  be  restored  in  so  short  a 
time  as  but  slightly  to  interrupt  the  digestive 
function.  In  confirmation  of  this  statement,  a 
ligature  was  tightly  applied  round  the  duodenum 
of  a  dog,  which  became  ill,  but  entirely  recovered, 
and  was  killed.  "  A  ligature  fastened  around  the 
intestine,  divides  the  interior  coats  of  tlie  gut,  in 
this  effect  resembling  the  operation  of  a  ligature 
upon  an  artery.  The  peritoneal  tunic  alone  main- 
tains its  integrity.  The  inflammation  which  the 
ligature  induces  on  either  side  of  it,  is  terminated 
by  the  deposition  of  a  coat  of  lymph,  which  is 
exterior  to  the  ligature,  and  quickly  becomes 
organised.  When  the  ligature,  thus  enclosed,  is 
liberated  by  the  ulcerative  process,  it  falls,  of 
necessity,  into  the  canal,  and  pusses  ofi  with  its 
contents."    (.Pp.  103,  104.) 

It  appears,  also,  from  Mr.  Travers's  experlraenfi 
and  observations,  that  longitudinal  wounds  of  the 
bowels  are  more  easily  repaired  than  such  as  are 
transverse.  In  a  dog,  a  longitudinal  wound,  of 
the  extent  of  an  inch  and  a  half,  was  repaired 
by  the  adhesive  inflammation.  Here  the  process 
of  eversion  is  very  limited  ;  the  aperture  bears  a 
smaller  proportion  to  tiie  cylinder  of  the  bowel; 
and  the  entire  longitudinal  fibres  resist  the  actii  n 
of  the  liiculur  which  are  divided,  and  can  only 
slightly  lessen  the  area  of  the  canal,  (P.  100.) 
From  Very  small  openings,  when  filled  up  as 


was  above  described,  tliere  is  little  fear  of  extrava- 
sation when  the  protruding  bowel  is  returned,  as 
the  equable  pressure  of  the  abdominal  contents 
the  one  upon  the  other,  and  the  adhesions  whicll 
quickly  form  between  tlie  wounded  point  and  thd 
parts  with  which  it  comes  into  contact,  eli'ectually 
opliose  such  effusion.  In  any  case,  blood- vessels^ 
if  open,  must  be  secured,  all  foreign  bodies  care- 
fully removed,  and,  if  it  be  thought  desirable,  a 
fine  iigitture  put  round  the  aperture,  and  its  ends 
cut  close  before  the  part  is  restored,  which  it  is 
With  gi'eat  gentleness.  It  need  iiaidly  be  added 
that  if  the  protruded  portion  be  quite  gangteiious 
this  practice  cainiot  be  fuUouod,  but  any  cuiiditiou 
short  of  Insured  loot  vitality  would  bu  no  valid 
objection  to  the  parts'  reduction.    The  wound  111 
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the  parietes  is  then  carefully  closed,  and  the  neces- 
sary precautions  taken  against  complications.  Su- 
tures, which  include  and  keep  in  contact  the  layers 
of  the  peritoneum,  are  employed  in  closing  wounds 
of  the  iielly. 

In  larger  wounds,  where  measures  arc  requisite 
to  oppose  extravasation,  we  sew  up,  by  the  con- 
tinuous suture,  tlie  aperture  by  means  of  a  round 
needle  and  fine  silk  thread,  in  such  a  manner  as 
to  keep  the  peritonial  surfaces  in  contact,  allowing 
the  thread  afterwards  to  ulcerate  its  way  into  the 
intei-ior  of  the  bowel,  and  be  so  discharged.  This 
must  be  done  very  accurately,  and  afterwards  the 
bowel  is  returned  and  the  external  wound  care- 
fully closed.  We  do  not  now  attempt  to  fasten 
the  wounded  part  in  such  a  case  to  the  external 
■wound  by  retaining  the  ends  of  the  suture  thread, 
nor  need  we  take  any  special  pains  to  ensure  that 
the  wounds  in  the  bowel  and  parietes  correspond. 
The  wounded  part  should  be  gently  returned 
within  the  abdominal  cavity  and  there  abandoned. 

If  the  bowel  is  almost  or  entirely  divided,  and 
especially  if  it  is  also  contused,  experience  teaches 
that  it  is  better  to  stitch  the  apertures  to  the  ex- 
ternal wound,  and  thus  establish  an  artificial  anus, 
rather  than  attempt  to  repair  so  extensive  a  breach 
by  sewing.  The  various  expedients  of  invaginat- 
ing  the  divided  ends,  or  inverting  the  mucous 
lining,  &c.,  have  failed  in  the  human  subject.  A 
limited  wo.und  heals  by  being  glued  by  Ij'mph, 
and  becoming  adherent  to  the  parts  in  contact  with 
it. 

After  all  such  lesions  the  utmost  care  must  be 
enjiiined.  Rest,  quietness,  a  position  which  best 
relieves  a  strain  on  the  part,  opium  administered 
very  freelv,  the  bowels  kept  empty  and  unirritated 
by  a  scanty  and  simple  diet  (milk  and  ice  chiefly), 
and  after  a  few  days  the  use  of  mild  laxative 
enemata  if  the  neces'jity  exists,  constitutes  an  out- 
line of  the  subsequent  treatment  required.  If 
peritonitis  arise  it  must  be  at  once  commanded. 

If  extravasated  matter  has  gained  admission  into 
the  abdominal  cavity  it  must  be  got  rid  of. 
Cooper,  in  the  former  edition  of  this  work,  thus 
speaks  of  such  extr-ivasations  : — ] 

1.  Blood. — Wounds  of  the  spleen,  and  of  large 
veins  and  arteries  in  the  abdomen,  usually  soon 
prove  fatal  from  internal  hsemorrhage  ;  the  blood 
generally  makes  its  way  downwards,  and  accu- 
mulates at  the  inferior  part  of  the  abdomen,  unless 
the  presence  of  adhesions  happen  to  oppose  the 
descent  of  the  fluid  to  the  most  depending  situa- 
tion. The  belly  swells,  and  sometimes  a  fluctua- 
tion is  perceptible,  as  was  exemplified  in  one  of 
my  patients,  in  University  College  Hospital,  who 
died  with  a  vast  effusion  of  blood  in  the  belly  from 
a  laceration  of  the  liver.  The  patient  grows  pale, 
loses  in  strength,  is  affected  with  syncope,  and  his 
pulse  becomes  weak  and  scarcely  distinguishable. 
In  short,  the  symptoms  usually  attendant  on  pro- 
fuse hsemorrhage  are  observable. 

In  cases  where  the  wounded  vessel  is  under  a 
certain  size,  the  bleeding  goes  on  slowly,  and  some 
time  elapses  before  the  extravasation  is  consider- 
able ;  here  the  symptoms,  which  perhaps  had  dis- 
appeared under  the  employment  of  bleeding  and 
anodyne  mcdicineS)  now  recur.  A  soft  fluctuating 
tumour  may  be  felt  at  the  lower  part  of  the  abdo- 
men ;  sometimes  on  tile  right  side  ;  sometimes  on 
the  left  ;  but,  nccjisionally,  on  both  sides.  The 
pressure,  made  by  the  effused  blood  on  the  urinary 


bladder,  excites  distressing  inclinations  to  make 
water  ;  while  the  pressure,  which  the  sigmoid 
flexure  of  the  colon  suffers,  is  the  cause  of  ohsti- 
nate  constipation.  In  the  meantime,  as  the 
quantity  of  extravasated  blood  increases,  the  peri- 
toneum inflames  ;  the  pulse  grows  weaker  ;  de- 
bility ensues  ;  the  countenance  becomes  moii^tened 
with  cold  perspirations  ;  and,  according  to  some 
writers,  unless  the  surgeon  practise  an  incisiim  for 
the  discharge  of  the  fluid,  the  patient  falls  a 
victim  to  the  accident. 

In  the  year  1733,  Vacher  adopted  this 'treat- 
ment with  success.  Petit  afterwards  tried  the 
same  plan,  though  it  did  not  answer  (as  is  alleged), 
in  consequence  of  the  inflammation  having  ad- 
vanced too  far  before  the  operation  was  performed. 
Long  before  the  time  of  Vacher  and  Petit  a 'suc- 
cessful instance  of  similar  practice  was  recorded  liy 
Cabrole,  in  a  work  which  this  author  published 
under  the  title  o(  'AkfafiriTov  dvaTo/iiKdv,  id  est, 
Anatonies  Elenclms  ticcuratissimus,  omncs  hniuiiii 
Corporis  Partes  ea  qua  sole?tl  seeari  Melhodo,  deli- 
neans.  Accessure  Osteologia,  Ohsei  valiorfsr/tie 
Medicis  ac  Chirurgicis  perutiles.  Geneva?,  16U4. 
The  method  pursued  by  Vacher  was  therefore 
not  so  new  as  Petit  imagined. 

Surgeons  should  recullect,  however,  that  if  no 
opening  be  made,  a  small  extravasation  of  blood 
may  not  produce  any  considerable  irritation.  On 
the  contrary,  when  the  cavity,  including  the  blood, 
is  opened,  the  air  then  has  access,  and  that  part 
of  the  fluid  which  cannot  be  discharged  putrefies, 
and  becomes  so  irritating  as  to  be  a  true  cause  of 
inflammation.  The  bad  symptoms  are  also  some- 
times chiefly  owing  to  the  injury  done  to  parts 
within  the  abdomen,  and  still  more  commonly  to 
inflammation  within  that  cavit}-,  arising  as  much 
from  the  wound  as  from  the  presence  of  efl^used 
blood.  On  the  whole,  I  am  disposed  to  join  a  late 
writer  in  the  belief,  that  the  practice  of  discharging 
extravasated  blood  from  the  abdomen  can  rarely 
be  advisable.  (See  Hennen's  Mil.  Surgery,  p.  412, 
ed.  2.)  I  have  never  seen  an  instance  in  which 
the  plan  was  adopted,  or  promised  to  be  anything 
but  pernicious  if  it  had  been  followed. 

2.  Chyle  and  FcBces. — These  are  not  so  easily 
extravasated  in  the  abdomen  as  blood,  because 
they  do  not  require  so  much  assistance  on  the  out- 
side of  the  stomach  and  intestines  to  make  them 
continue  their  natural  route  through  the  alimentary 
canal,  as  blood  requires  to  keep  it  in  the  vessels. 
However,  when  the  wound  is  large,  and  the  bowel 
distended  at  the  moment  of  the  injury,  or  when, as 
Mr.  Travels  has  explained,  air  is  extravasated,  or 
blood  effused  in  the  abdomen,  which  fluids  are  in- 
capable of  making  effectual  resistance  to  the  escape 
of  the  intestinal  matter,  the  latter  may  be  effused. 
(See  An  Inquiry  into  tlie  Process  of  Nuture  in  re- 
pairing  Injuries  of  the  Intestines,  ^c.  p.  26. )  No" 
tiling  is  a  better  proof  of  the  difficulty  with  which 
chyle  and  fiecos  are  extravasated,  than  the  opera- 
tion of  an  emetic,  when  the  stomach  is  wounded 
and  full  of  aliment.  In  this  instance,  if  the  re- 
sistance to  the  extravasation  of  the  contents  of  the 
stomach  were  not  considerable,  they  would  be 
effused  ill  the  abdomen,  instead  of  being  vomited 
up.  A  peculiarity  in  wounds  of  the  stomach  and 
intestines  is,  that  the  opening,  which  allows  their 
ccniteiits  to  escape,  may  also  allow  them  to  return 
into  the  wounded  visciis.  _  . 

Extravasation    of  intcst'ual    matter  in  t"^ 


abdomen  is  attended  with  severe  febrile  symptoms; 
considerable  pain  and  swelling  of  the  boUy  ;  con- 
vulsive starlings  ;  and  hiccough  and  vomiting, 
with  which  the  patients  are  generally  attacked  tlic 
day  after  the  receipt  of  the  wound.  (_SaLaUei\ 
Alkl.  Openitoire,  t.  i.  p.  3-i.) 

In  tlicse  cases  only  general  means  can  be  em- 
ployed—venesection, leeches,  fomentations,  low 
diet,  perfect  rest,  anodyne,  &c.  All  solid  food 
must  be  strictly  prohiiiited.  If  pressure  can  be 
borne  without  inconvenience,  as  is  sometimes  the 
case  in  the  early  stage,  the  close  state  of  the 
viscera  may  be  increased  by  the  application  of  a 
bandage  round  the  body. 

If  the  symptoms  are  not  speedily  assuaged,  the 
indammation  spreads  over  the  whole  cavity  of  tlie 
abdomen,  gangrenous  mischief  takes  place,  and  the 
patients  die  before  the  end  of  the  second  or  third 
day. 

3_  ]jiJg_ — Bile,  on  account  of  its  great  fluidity, 
is  more  apt  to  be  widely  extiavasated  in  the  abdo- 
men than  either  blood  or  the  contents  of  the  stomach 
and  intestines.  However,  on  account  of  the  small 
size  of  the  gall-bladder,  and  its  deep-guarded 
situation,  between  the  concave  surface  of  the  liver 
and  upper  part  of  the  transverse  arch  of  the  colon, 
wounds  of  it  are  uncommon. 

Sabatier  informs  us,  that  he  has  only  been  able 
to  find  one  example  on  record.  This  case  was 
communicated  to  the  Royal  Society  of  London, 
by  Dr.  Stewart  (No.  414.  p.  341.  Abridg.\o\.  u. 
pp.  571,  .t72).  a  wound  penetrated  the  cavity 
of  the  abdomen,  and  entered  the  fundus  of  the 
gall-bladder,  without  doing  any  material  injury  to 
the  adjacent  parts.  The  abdomen  was  immediately 
distended,  as  if  the  patient  had  been  afflicted  with 
the  ascites,  or  tympanitis  ;  nor  did  the  swelling 
either  increase  or  diminish  till  the  patient's  death, 
which  happened  in  a  week. 

Though  there  was  a  great  deal  of  tension,  there 
was  no  rumbling  noise  in  the  abdomen.  No  stools, 
and  very  little  urine  were  discharged,  notwith- 
standing purgntives  and  clysters,  and  a  good  deal 
of  liquid  nourishment  were  given.  Anodynes 
failed  to  procure  one  instant  of  sound  sleep,  and 
the  patient  was  incessantly  in  a  most  restless  state. 
There  was  no  appearance  of  fever,  and  the  pulse 
was  always  natural  till  the  last  day  of  the  patient's 
life,  when  it  became  intermittent.  After  death, 
the  intestines  were  found  much  distended,  the 
gall-bladder  quite  empty,  and  a  large  quantity  of 
bile  extravasated. 

Sabatier  had  an  opportunity  of  noticing  the 
symptoms  of  an  extravasation  of  bile,  in  conse- 
quence of  a  wound  of  the  gall-bladder.  The 
patient's  abdomen  swelled  very  quickly  ;  his  re- 
spiration became  difficult,  and  he  soon  afterwards 
complained  of  tension,  and  pain  in  the  right  hy- 
pochondrium.  His  pulse  was  small,  frequent,  and 
contracted  ;  his  extremities  were  cold,  and  his 
countenance  very  pale.  The  bleedings,  which 
were  practised  the  first  daj',  gave  him  n  little 
relief  ;  but  the  tension  of  the  abdomen,  and  the 
difficulty  of  breathing,  still  continued.  A  third 
bleeding  threw  the  patient  into  the  lowest  state  of 
weakness,  and  he  vomited  up  a  greenish  matter. 
On  the  third  dav,  the  lower  part  of  the  belly  was 
observed  to  l)e  more  prominent,  and  there  was  no 
doubt  of  an  extravasation.  Sabatier  introduced  a 
trocar,  and  gave  vent  to  a  green  blackish  iluid, 
wliicii  had  no  smell,  and  was  pure  bile,  that  had 
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escaped  from  the  wound  of  the  gall-bladder.  After  - 
the  operation,  the  patient  grew  weaker  and  weaker, 
and  died  in  a  few  hours.  On  opening  the  body,  a 
large  quantity  of  yellow  bile  was  found  between 
tlie  peritoneum  and  intestines  ;  but  it  had  not  in- 
sinuated itself  among  the  convolutions  of  the  viscera. 
A  thick  gluten  connected  the  bowels  toget'ier,  and 
they  were  prodigiously  distended.  The  gall- 
bladder was  shrivelled,  and  almost  empty.  To- 
wards its  fundus,  there  was  a  wound,  about  a  line 
and  a  half  long,  corresponding  to  a  similar  wound 
in  the  peritoneum.  The  wound  which  had  oc- 
curred at  the  middle  and  lower  part  of  the  right 
hypochondrium,  between  the  third  and  fourth  false 
ribs,  had  glided  from  behind  forward,  and  from 
above  downward,  between  the  cartilages  of  the 
ribs,  until  it  reached  the  fundus  of  the  gall- 
bladder. 

Sabatier  takes  notice  that  the  symptoms  of 
the  two  cases  which  have  just  now  been  related 
were  very  similar.  Both  the  patients  were  affected 
with  an  exceedingly  tense  swelling  of  the  belly, 
unattended  with  pain,  or  bnrborygmus,  and  they 
were  both  obstinately  constipated.  Their  pulse 
was  extremely  weak  in  the  latter  days  of  their  in- 
disposition, and  they  were  afflicted  with  hiccough, 
nausea,  and  vomiting. 

Sabatier  seems  to  think  one  thing  certain,  viz., 
that  wounds  of  the  g:ill-bladder,  attended  with 
effusion  of  bile,  are  absolutely  mortal,  and  that  no 
operation  can  be  ol  any  avail.  [Medccine  Op'.ra- 
liore,  t.  i.  p.  34-37. ) 

A  contrary  inference,  however,  may  be  drawn 
from  a  case  detailed  by  Pariosse,  in  which  a  bullet 
had  lodged  in  the  gall-bladder  two  years.  (O/nis- 
cules  de  CMr.  p.  255.)  The  recovery,  published 
by  Mr.  Fryer,  of  Stamford,  tends  also  to  prove 
that  every  effusion  of  bile  is  not  unavoidably  fatal. 
A  boy,  about  thirteen  years  old,  received  a  violent 
blow  "from  one  of  the  shafts  of  a  cart,  on  the  region 
of  the  liver.  The  injury  was  succeeded  by  pain, 
frequent  vomiting  of  bilious  matter,  great  sinking, 
coldness  of  the  extremities,  and  a  weak,  small,  flut- 
tering pulse.  The  belly  was  fomented,  and  purg- 
ing clysters  thrown  up.  On  the  third  day  symp- 
toms of  inflammation  began,  attended  with 
considerable  pain  about  the  liver,  great  tension  and 
soreness  of  the  abdomen,  and  frequent  vomiting. 
The  pulse  was  quick,  small,  and  weak;  the  skin 
hot  and  dry;  the  tongue  much  furred;  the  urine 
high-coloured;  and  tliere  was  some  difficulty  of 
breathing,  and  great  thirst.  Eight  ounces  of 
blood  were  taken  away,  the  fomentations  con- 
tinued, and  a  few  grains  of  calomel  given  every 
four  h(>urs,  until  the  bowels  were  properly 
opened.  Afterwards,  the  eft'ervesciug  mixture, 
with  ten  drops  of  laudanum,  was  exhibited  every 
four  hours. 

On  the  following  day  the  patient  had  motions, 
and  was  much  better;  but,  as  his  sickness  con- 
tinued, he  was  ordered  a  grain  of  opium  every 
four  hom-s.  About  a  week  afterwards,  he  com- 
plained of  ft  great  increase  of  pain,  which  was 
aomewliat  relieved  by  a  blister.  He  was  now 
completely  jaundiced,  and  his  stools  were  white, 
but  the  tension,  pain,  and  sickness  were  abated. 

Ttt-o  days  afterwards,  a  fluctuation  was  per- 
ceived in  the  abdomen,  which,  in  another  week, 
became  considerably  distended  with  fluid.  The 
patient  now  did  not  ccmiplain  nf  much  pain,  but 
appeared  to  be  eink'n^  fast  ;  a  puncture  was  imide 
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in  the  swelling,  and  thirteen  pints  of  what  ap- 
peared to  be  pure  bile  were  evacuated.  The 
bowels  then  soon  became  rei;ular  and  the  appetite 
good.  In  twelve  days  the  operatiim  was  repented, 
and  fifteen  pints  of  the  same  bilious  fluid  were 
drawn  off.  Nine  days  afterwards  another  puncture 
was  made,  and  thirteen  pints  more  let  out;  and 
six  were  discharged  in  another  fortnight.  From 
this  period,  the  boy  went  on  well,  and  perfectly 
recovered  under  the  use  of  light  tonic  medicines. 
(See  Med.  Chir.  Trans,  vol.  v.  p.  330.) 

A  previous  accidental  adhesion  of  the  gall-blad- 
der to  the  peritoneum  might  also  prevent  the 
e.xtravasation  of  bile  and  its  dangerous  effects. 
{Cal/isen,  Spat.  Chir.  Hodierrice,  t.  i.  p.  7]  8.) 

According  to  Dr.  Hennen,  a  deep  wound  of  the 
liver  is  as  fatnl  as  if  the  heart  itself  was  engaged. 
The  slighter  injuries  are  recoverable.  He  states, 
that  tlie  usual  symptoms  of  a  wound  of  the  liver 
are  yellowness  uf  the  skin  and  urine  ;  derange- 
ment of  the  alimentary  canal,  and  great  and  dis- 
tressing itching  of  the  skin.  The  discharge  from 
the  wound  is  generally  yellow  and  glutinous  ; 
though  sometimes  either  serous,  or  like  unmixed 
bile.  (Oil  jMUikay  Smyeri/,  ed. -2,  p.  4:29.)  For 
some  other  interesting  observations  on  wounds  of 
tlie  liver  I  have  great  pleasure  in  referring  to  the 
latter  work.  (See  also  Wedekind,  de  Vulnere 
Hepalis  curalo.  Jan£e,  1735  ;  and  Thomson's  lie- 
port  of  Obs.  made  in  the  Mililary  Hospitals  in  Bel- 
gium, 8vo.  1816.) 

4.  Urine. —  Urine  may  be  extensively  diffused 
in  the  abdomen,  when  the  bladder  is  wounded  at 
any  part  connected  with  the  peritoneum  ;  but 
mostly  it  gravitates  towards  the  cui-de-sac  of  the 
latter  membrane.  In  this  kind  of  case,  the  urine 
is  to  be  diawn  off  with  a  catheter,  which  is  to  be 
kept  in  the  urethra  ;  but  tlie  accident  is  mostly 
fatal.  (See  Bladder.)  Many  instances  are  re- 
corded of  other  parts  of  the  bladder  being  injured 
even  by  gun-shot  wounds,  and  of  the  patients 
getting  well.  I  have  seen  various  examples  of 
this  in  the  course  of  my  professional  experience. 

Wounds  of  tlie  bladder  are  attended  with  a 
discharge  of  bloody  urine,  and  a  difficulty  of 
making  water.  They  are  always  dangerous  cases, 
both  on  account  of  the  risk  of  the  effusion  of  so 
irritating  a  fluid  in  the  abdomen,  and  of  the  chance 
of  extravasation  in  the  cellular  tissue.  Under  pro- 
per treatment,  however,  if  the  urine  does  not  get 
into  the  peritoneal  cavity,  they  often  admit  of 
cure.  (See  Gun-shot  Wounds.)  If  possible, 
the  effused  fluid  should  be  discharged  by  a  de- 
pending posture,  or  suitable  incisions,  and  the  re- 
currence of  extravasation  prevented  by  the  intro- 
duction of  a  catheter,  which  is  to  be  left  in  the 
Urethra.  The  patient  must  also  be  allowed  little 
drink.  As  fur  the  tension  and  pain  of  the  belly, 
tile  common  attendants  of  a  wounded  bladder, 
they  may  be  greatly  relieved  by  the  use  of  the 
■warm  bath  (C'ulliseii,  t.  i.  p.  719),  or,  rather,  fo 
mentations,  wliicli  would  not  require  the  patient 
to  be  moved;  bleeding,  low  diet,  and  other  anti- 
phlogistic means  not  being  omitted. 

Wounds  of  the  Htuinuoh. — As  Dr.  Hennen  has 
observed,  these  cases  are  extremely  dangerous, 
though  not  always  mortal.  *'  Baron  Percy  ciilcli- 
latea,  that,  of  twenty  cases,  fuui'  or  live  only  have 
escaped  ;  this,  however,  is  ii  most  favourable  aver- 
age.' Two  cures  of  wounds  of  the  stomach  lire 
reported  by  Dr.  Tliomsuu.    (Ois.  mixde  in  Ilia  Mi- 


litary Hospitals  ill  Delyiam,  tt-c.)  With  respect  to 
tlie  chances  of  recovery.  Dr.  Ilenneii  justly  re- 
marks, that  the  histories  of  the  Bohemian,  Prus- 
sian (Z>.  Deckher  de  CuUrivoro  Prussiaco,  12rao. 
Lugd.  1638.),  and  English  "  Cultrivores,"  froni 
some  of  whom  the  knives  have  been  cut  out,  and 
in  others,  discharged  spontaneously  through  the 
coats  of  the  stomach,  and  the  parietes  of  the  abdo- 
men, are  very  encouraging.  In  France,  a  silver 
fork  was  extra:;ted  from  a  young  man's  stomach, 
by  M.  Renaud,  of  Romans,  in  the  department  of 
the  Drome,  who  performed  gastronoinv  for  the 
purpose,  with  complete  success.  (See  Quarterly 
Journ.  of  Foreign  Med.  No.  xviii.  p.  301.)  Hevin 
has  collected  many  instances  of  recovery,  both 
from  incised  and  gun-shot  wounds  of  the  stomach. 
(Mein.de  I' Acad,  de  Chir.  t.  i.)  But,  according  t  ) 
Dr.  Hennen,  Ploucquet,  in  the  articles  "Ventri- 
ciilus  "  and  "Pantophagi,"  has  brought  together 
the  largest  number  of  cases.  Dr.  Hennen  also 
refers  to  Louihorpe''s  Abridgement  of  the  Phil, 
Trans,  vol.  vi.  p.  192,  for  instances,  in  which  the 
stomach  of  a  horse  was  wounded,  and  sewn  up  ; 
and  the  same  practice  extended  to  the  human  sub- 
ject, with  success.  It  appears  also  fiom  the  An- 
nales  de  Litteratiire,  &c.,  t.  ii.,  by  Kluyskeiis,  from 
Sehlichting's  Traumatoloyia  and  the  Bulleliii  de  la 
Faculle,  4'C.,  t.  v.  p.  386,  that  wounds  of  the  hu- 
man stomach  have  been  stitched  with  success  in 
various  cases  of  recent  date.  (See  Heiineiis  Mi- 
litary Surgery,  ed.  2,  p.  438.)  As  the  latter 
author  observes,  wounds  of  the  stomach  not  unfre- 
quently  become  fistulous,  and  remain  open.  In  a 
case,  recorded  by  Richerand,  the  fistula  continued 
open  nine  years  ;  and  in  another  instance  related 
by  EttmuUer,  ten  years.  (De  Vulnere  Veniriculi 
Progranmia,  Lip.  1730.)  And  Weucker  has  de- 
tailed a  case,  in  which  the  opening  continued 
twenty-seven  3-ears.  (See  Halleri  Dissert.  Chir, 
vol.  V.  art.  19.)  For  farther  information  connected 
with  this  subject  the  reader  may  also  consult 
Jimgende  Lelhalitate  Vulnerum  Ventriculi.,  Helnist. 
1751  ;  Ludov.  Horn  de  Ventriculi  Riiptum, 
8vo.  Berol.  1317.  Also  Med.  Chir.  Journ,  vol.  v. 
p.  72. 

[If  the  wound  in  the  viscus  cannot  be  secured, 
the  external  wound  must  not  be  closed,  but  free 
exit  given  by  position,  &c.,  to  effusion. 

II  the  omentum,  healthy  and  uninjured,  protrude 
by  an  abdominal  wound,  it  should  of  course  be  at 
once  returned  and  the  wound  in  the  parietes 
closed,  but  if  it  is  wounded  the  vessels  should  be 
first  twisted.  If  the  omentum  is  bruised,  or  its 
vitality  in  any  way  compromised,  a  double  ligature 
being  passed  through  it  so  as  to  tie  it  in  two  halves, 
what  is  required  should  be  cut  off,  and  the  stump 
returned  within  the  external  wound. 

If  any  of  the  solid  viscera  protrude,  they  arc  to 
be  treated  on  the  same  principles  as  have  beeii 
above  inculcated.  The  bladder,  kidneys,  imd 
ureter  may  of  course  be  wounded,  and  yet  the  peri- 
toneum not  be  opened.] 

G.  H.  B.  Madeod. 


Cies.  Mapahli,  De  Kara  Mndicationc  Vulnerum* 
sen  (le  Vuliieribus  rnro  tractnudls,  fol.  Ven.  lu'"-,,,'^- 
Head,  his  works,  contnlninp :  1.  Lectures  oil  I'lj 
mors  and  Ulcers,  a.  A  ti  entise  of  the  First  I  art 
.,!■  Chirui-ifery,  which  tearhetli  the  lUuiiitioii  ot  the 
I'liris  of  the  Hody  tllsloiuted  nnd  the  Ineiliodlcal 
Doclrine  of  Woumie,  .Vc.  ed.  2,  8vo.  Lond.  M  '- 
Wei'iier,  De  Vulneribus  absolute  et  rer 
icthalibus.  Ucgioni.  1650.    J.  liohlt,  Vti  UenutlCiu 
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tione  Vulnernm  ;  sen  Ydlneriim  Letliuliiiin,  Kxamen. 
l-'iiio.  I.ijis.  1089.         .l.iiiiuiiiK.s,  Praxis  Viiliiftnmi 

1.  "tiiaUuiii,  &c.  1211)0.  I'rnncof.  1690.  ./.  Colf>a/<-/t, 
New  Light  ot  Siiiffeiy,  showiii"^  a  more  safe  and 
speedy  Way  of  ctuinir  Wounda  tliaii  lias  liitliprto 
lioeii  pracliseil,  12ino.  I.oncl.  1C95.  Pli.Conr.  Fiihri- 
ciii.i,  I'an''.  (Euvros,  &c.,  I'rosraiiiiiia  quo  IJausa  Infrc- 
quiMiti.L'  X'liliieriiin  letlialiiiin,  prie  minus  letliiferi 
soxfabriea  ('orinis  liiininni  anatomica,  et  Situ  Par- 
tiuiii  pnocipne  eruuntur.  llelinstart.  1733.  .John 
Jliintei;  iX  Treatise  on  the  Blood,  Inflanimation,  &c. 
Jo/in  lielVs  Principles  of  Surifery,  and  his  Discourses 
on  Wounds,  ir.  Halfvtn;  Observations  on  Adhesion, 
with  Two  Cases,  demonstrative  of  the  Powers  of 
Nature  to  reunite  Parts  wliich  have  been  totally 
separated  from  the  Animal  .«!ystem,  8vo.  lidin.  ISU. 
Lorreij,  iMt'ni.  de  Chir.  milltaire.  4  tomes,  8vo. 
1SI2-17.  jM(;niolres  et  Prix  de  I'Acadi'mie  Royale  de 
Chirurgie.  iiti'iu/ier,  iMtilecineopenitoire.  A.iudhii, 
Manuale  di  Uliirurj»ia;  fililano,  is:2.  liir/iei-aml, 
Nosogr.  chir.  ed.  4.  Boi/er,  Traite  des  ftlaladies 
chir.  t.  i.  Dclpecli,  Precis  des  Maladies  r6putees 
chirursicales,  t.  i.  Scfimitcker,  \Valirnemun,?en  und 
Cliirurgische  Schriften.  Lomhanl,  [nstruction  som- 
niaire  sur  I'Art  lies-  Pansemens,  8vo.  Strasbourg^, 
1797.  Also  Clinique  ehirurff.  relative  aux  Plaies,  Svo. 
Strasb.  an.  6.    Guthrie,  On  Gun-shot  Wounds,  edit. 

2.  Junes,  on  Hemorrhage.    Hdireyer,  Chirurgische 
Versuche,  b.  ii.  p.  2i;o,  &c.  Svo.  Nuriiberg,  1818. 
TAoHM-«)j'*  Lectures  on  Inflammation,  8vo.  1813;  and 
liis  Report  and  Obs.  made  in  the  Military  Hospitals 
in  Helgium,  Svo.  1816.  J.  HonieHV  Military  Surgery, 
Edin.  1820.  Saiuon,  De  la  Reunion  immediate  (tli6se 
de  concours,  1834).     Travels,  The  Physiologv  of 
Inflammation,  and  the  Healing  Process.  Lond.  1S44. 
Lombard,  Clinique  chirurgicale.  Lyons,  1804.  Har- 
vey,  G.,  The  Art  of  Caring  the  most  Dangerous 
Wounds  by  the  First  Intention.  Lond.  1685.  Pauli 
Conimentatio   Physiologico-Cliirurgia  de  Vulneri- 
bus  sanaudls.  Goett.  182.7.    Purmann,  Chirurgischer 
Loberkranz,  1685.  i?o»,i-,  Sur  la  K^union  immediate. 
Pans,  1814.  Jobert,  Surles  Plaics  du  Canal  intestinal. 
Paris,  1826.     Gama,  PInies  de  tcte.    Paris,  1830. 
Memoires  de  V AcatUmie  de  Chinirgie.  Paris,  1701-74. 
Gooch,  A  Treatise  on  Wounds.  Norwich,  1767.  Jones, 
■Wharton  on  the  Healing  Process,  Brit,  and  For. 
Med.  Review,  1844.    Van  Gcssehcr,  Abbandlimg  von 
den  Wunden.  Leipsic,  1802.   tierre,  De  la  Reunion 
immc'diate.  Paris,  !S!0.    Broun,  J.,  Complete  De- 
scription of  Wounds.    Lond.   1678.    Beltoste,  he 
Chirurgien  de  I'Hopital.  Paris,  1696  Vujmi/troi, 
Trait<5  des  Plaies  d'Armes  de  Guerre,  1834.  Pdrmcii- 
tier,  Qnelques  Recherclies  sur  la  Cicatrisation  des 
Plaies  expos^es  au  contact  de  Pair  (thfese).  Paris, 
3854.    Gosselin,  Des  Pansements  rares,  1851.  Bo- 
derenu,  Essai  sur  I'Alimentation  des  Blesses  et  des 
Opdr6s  (thfese).  Paris,  1859.  i>c««K«,  CEuvres  chirur- 
gicale.s.    Percy,  Manuel  du  Chirurgien  d'Avmdc. 
Paris,  1792.    C.  Fuudauq,  ltdflexions  sur  les  Plaies. 
Paris,  1763.  Ravanton,  Chlrurgiedes  Plaies  d'Arm  e 
Paris.  176S.   Arnal,  in  .lowrn.  universol  hebdom. 
1831.    lAmuisat,  De  I'Emploi  de  I'Ran  en  Chirurgie 
(tlicise).  Paris,  1850.    Mirlion,  Mdmoire,  etc.  pour 
servir  h  I'histoire  de  I'application  de  la  Suture  au 
traitement  des  Plaies,  in  Dull,  de  Thu-upenL  1851. 
liilzingcr.  Do  la  Cicatrisation  en  g^n^ral  (thfese). 
Strasb.  1859.    C/ictiits,  A  System  of  Surgery,  by 
South.   Lond.  1847.    lii/me.  Principles  of  Surgery, 
Lonrl.  1863.   Union,  Elements  of  Surgery.  Loud. 
1840.    Pac/ef,  On  .Surgical  Pathology.    Lond.  1803. 

Lectures  on  Surgery.  Lond.  1S63.  Cooper 
B.,  Lectures  on  Surgery.  Lond.  1851.    Milter,  A 
System  of  Surgery.  ICdin.  1861.  CosleUo,  The  Cyclo- 
pedia of  Practical   Surgery.    Lcmd.  1861.  FoUin, 
■Jrait6  ^li^mentaire  de  Piithol.  externe.  Paris,  1861. 
Sanson,  Art.  Plaic  in  Diil.  de  .Med.  et  de  Cliirurnie 
Praliqitcs.    Compendlnin  de  C/iirunjie  Prndquc,  tnr 
It(5rard  ct  Dcnnnvillier.i,  1840.    V'idal  (Ue  Cassis), 
,Trait(5  dt-  Pathol.  Externe.    Paris,  1861.  Nelalon 
VMmens   de   Pathol,   cliirurgicale.    Paris,  l8lt.' 
Jiric/isen,  Science  and  Art  of  Surgery.  Lond.  isog' 
Macleod,  Notes  on  the  Surgery  of  the  War  in  the 
Crimea.  1858.    Oi/i/fl/,  TraiKS  de  I'lncubntion  ct  do 
son  influence  thdrapcutique.  1840.    Girotinrd,  Cica- 
tri.sation  de  Plaies  4  Pair  libro  (th -.•se).    I'aris,  1858. 
/;o«;.s,v«»,  .Mdmoire  sur  la  ventilation  des  Plaics! 
Ga:.  medicate,  1858.   pnuryniniid,  Sous  cutanisatlon 
(Its  Plaies  par  reunion  collodionni^c  (tlK^.so),  I'aris 
1859.    Gro:$,  System  of  Surgery.  Philadelphia,  1859' 
Rapport  stir  U  sProgriis  de  la  C/iinirgeric,parN<<talon 
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Velpeaii,  Sic.  Pari.%  ISOy.  P^iqet,  in  System  of  Sur- 
gery  edited  by  T.  H.il.ues.  Loud.  1870.1 

For  information  on  wounds  of  the  abdomen,  see 
F/iiJani,  Osservazioui,  &c.  t.  id.  A  Ma/avat,  Qua;stio, 
&c.  an  tenuium  intestinorum  vulnus  letliale?  Paris, 
1734.  VVciieker,  Virginis  per  viginti  septem  annus 
ventriculum  perforatum  liahentis  lli-itona  et  .lectio. 
Argent.  1743.  ilul/er.  Diss.  Chir.  5—19.  Cn'lisen, 
Syatemn  (Jliirur.  Hodieruie,  t.  i.  p.  097,  &c.  ed.  1798. 
Uafniie.  Ricltcraiid,  Noso.:r.  chir.  t.  iii.  p.  327,  &e.  ed. 
4.  Fri/cr,  .Med.  Chir.  Trans,  vol.  iv.  p.  330.  .7.  Cramp- 
ton's  Caseof  Rupture  of  the  Stomach  and  Escape  of  its 
Contents,  &c.  with  Obs.  Iiy  8.  Travers,  in  Med.  and 
Chir.  Trans  vol.  viii.  p.  228.  &c.  Hichtcr,  Anfangs- 
griiade  der  Wundarxneykunst,  b.  v.  kap.  1.  Dis- 
courses on  the  .feature  and  Cure  of  Wounds,  by  John 
Bell,  ed.  3.  L.  Nannoni,  De  Similium  Partiuin  hu- 
manum  Corpus  constitulentium  Regeneratione. 
Mediolani,  1782.  Encycl0|6lie  m<$thodique,  Partie 
Chir.,  art.  Abdomen  et  Intestins.  Dr.  Smith's 
Inaugural  Thesis.  B.  Travers,  An  Inquiry  into 
the  Process  of  Nature,  in  repairing  Injuries  of  the 
Intestines,  8vo.  1812.  J.  Hunter,  Ou  Gun-shot 
Wounds.  Sir  A.  Cooper's  Work,  On  Inguinal 
and  Congenital  Hernia,  chap.  2,  ful.  1804.  Saba- 
licr,  Medecine  op^ratoire,  t.  i.  Petit,  Essai  sur 
les  Kpanchemens,  et  Suite  del' Essai  sur  les  Upanche- 
mens,  in  M^m.de  I'Acad.  de  Cliir.  Clinical  Lecture, 
by  S.  Cooper,  in  Lond.  MeJ.  Gaz.  vol.  for  1837-3. 
Also  in  many  of  the  above-mentioned  Treatises. 

For  information  on  poisoned  wounds,  consult  F. 
Redi,  Osservazioni  intorno  alle  Vipere.  Firenze, 
1664.    M.  Cliaras,  Nouvelles  Experiences  sur  la 
Vip^re,  4to.  Paris,  1669.    Also,  A  Reply  to  Redi's 
Letier  concerning  Vipers,  12mo.  Lond.  1673.  Stan- 
ford ll'ulferstan.  Inquiry  ii.t )  the  Causes  of  Diseases 
m  general,  &c.  Also,  of  the  Venom  of  Vipers.  12mo. 
Loud.  1692.   A.  Mourcim  de  Jonnis,  Monographie 
du  Trigouoc^pliale  des  Antilles,  ou  Grand  Vipere  Per 
de  Lance  de  la  .Martinique.  Par.  Svo.  1816.  A  Valer 
et  F.  Gensler,  De  Antiiloto  Novo  adversus  Viper^irum 
Morsum,  pnesentissim  i  in  Anilia  hand  ita  pridem 
detecto;  Wittemb.  1736.    (/y««ei-,  Disp.  ad  Morb  6 
593.)   J.  E.  Berlin  et  J.  F.  C.  MoranJ,  Thesis  in  hiec 
verba,  ergo  Specilicum  Viperie  Morsus  Antidotuui 
Alkali  Volatile,  in  Uallcr's  Disp.  ad  Morb.  6.  611. 
Pans,  1749.   Catcsby's  Hist,  of  Carolina.   Mead,  On 
PoLsons.    Fontana,  On  the  Venom  of  the  Viper. 
Aerel,  De  Morsura  Serpentum,  4to.  Upsal.  1762. 
Ruisel,  On  Indian  Serpents.   Ireland,  in  Med.  Chir 
Irans.  vol.  li.    Sir  E.  Home,  in  Phil  Trans.  ISIO. 
Sir  David  Barry,  Exp.  Researches  on  the  Influence 
of  Atmospheric  Pressure  on  the  Blood  in  the  Veins, 
&c. ;  and  on  the  Prevention  and  Cure  of  the  Symo- 
toms  caused  by  the  Bites  of  Rabid  or  Venomous 
Animals;  8vo.  Lond.  1826. 

WRY  NECK.    See  Spi.ve. 
ZINC.    The  preparations  of  this  metal  are  of 
considerable  use  in  surgery.    [Of  those  admitted 
into  the  British  Pharmacopoeia,  nanielj',  the  acetate, 
the  carbonate,  the  chttu-ide,  the  oxide^  the  sulphate, 
and  the  valerianate,  two  are  of  compar.itiveiv 
modern  date,— the  chloride  and  the  valerianate'. 
The  former  is  a  very  important  surgical  agent* 
whilst  the  latter  is  supposed  to  have  a  spi-ciat  m- 
flueiice  in  neuralgic  allcctions.    The  acetate  of  sine 
is  used  as  acollyriuui  and  also  .as  an  injection  in 
the  later  stage  of  gonorrhea.    It  is  loss  irritating 
than  the  sulphate,  and  may  be  used  in  larger  doses. 
The  carbonate  may  be  used  in  the  same  manner 
and  for  the  same  purposes  as  the  oxide,  and  al- 
though the  ceratum  calamino  (an  impure  carbonate 
of  zinc)  is  removed  from  tlie  new  phaniincopoeia,  it 
is  a  most  useful  application  to  irritable  ulcers  and 
excoriation,  often  succeeding  better  than  the  oint- 
ment of  the  o.xide.] 

With  respect  to  th'i  sulphate  of  zinc,  it  may  be 
said  to  be  generally  the  best  emetic,  in  cases  where 
it  is  desirable  to  empty  the  stomach  without  the 
least  dclaj',  as  in  cases  of  poison,  for  which  pur- 
pose the  common  dose  isUj.  [5  ss.  is  never  too 
much  for  an  adult,  and  this  has  sometimes  to  be 
3  X 
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repeated.l  'Ms  an  external  application,  tlie  salt 
dissolved  in  rose-water,  in  the  proportion  of  gr.  iss. 
to  §j.  of  rose-wi'ter,  forms  an  excellent  collyriiim 
in  the  latter  stage  of  ophthalmia,  after  the  inflam- 
matory action  hai  subsided;  it  is  a  good  injection 
in  a  similar  stage  of  ifonorrhosa  [the  strength  gene- 
rally employed  bring  from  gs.  iii.  to  gs.  v.  to  g  ]•]; 
and  a  bitiiin  in  some  kinds  of  superficial  inflamma- 
tions. Of  double  strength,  this  solution  is  the 
best  application  that  can  be  used  in  scrofulous 
tumors,  after  they  have  suppurated,  and  the  ab- 
scess has  been  discharged."  (A.  T.  Thomson, 
London  Dispensalon/.  ei.  2,  p.  559.)  A  gargle  of 
sulphate  of  zinc  ia  often  advisable  for  ulcerations 
of  the  mouth,  ti>n;;ue,  or  throat.  R  Zinci  Sul 
phatis  9j.  Aq.  Rosce  ^  vij.  Oxymellis  §  j-  M.  ft. 
Gargarisma  frequenter  utendum. 

[T/ie  ozide  of  zinc  is  a  very  line  soft  white 
powder,  which,  mixed  with  an  equal  weight 
of  starch  powder,  has  a  very  soothing  and 
absorbent  effect  when  dusted  upon  excoriated  siir 
faces,  such  as  the  nates  of  children,  superficial 
burns,  eczema,  erysipelas,  and  in  the  syphilitic 
eruptions  of  infants.  There  are  many  flabby  in- 
dolent ulcers,  which  will  not  heal  whilst  lotions  or 
ointments  are  employed,  that  yield  readily  to  the 
treatment  by  this  dry  powder.  In  this  form  also, 
or  used  as  a  lotion  with  a  little  glycerine  and  rose- 
water,  it  is  very  successful  in  allaying  the  irritation 
of  skin,  from  which  some  ladies  sutfer  when  much 
exposed  to  the  sun.] 

The  wiguentuin  zinvi,  composed  of  an  ounce  of 
the  oxide  of  zinc  and  six  ounces  of  prepared  lard, 
is  an  useful  astringent,  mildlj'-stimulant  applica- 
tion; and  is  frequently  employed  in  various  cuta- 
neous diseasles,  sore  nipples,  and  chronic  inflamma- 
tion of  the  conjunctiva  of  the  eyelids. 

Mr.  Erasmus  Wilson  has  suggested  benzoate  of 
zinc  ointment,  and  it  is  much  employed,  the  benzoic 
acid  being  very  agreeable.  The  unguentum  zinci 
of  the  present  Pharmacopcsia  is  thus  prepared. 

The  chloride  is  by  far  the  most  important  of 
all  the  salts  of  zinc.    It  is  used  largely  as  a  dis- 
infectant.   It  forms  an  admirable  stimulating  and 
cleansing  lotion,  and  it  is  the  most  generally  useful 
and  efRci'-nt  caustic  we  possess.    Under  the  name 
of '-Sir  Wm.  Burnett's  Fluid,"  a  strong  solution 
of  this  salt  is  largely  used  as  a  disinfecting  agent 
in  ships  and  hospitals,  and  very  generally  in  the 
public  service,  as  well  as  in  private  houses.  Cases 
of  poisoning  have  resulted  from  the  accidental 
drinking  of  this  fluid,  for  which  the  alkaline 
carbonates  and  albumen  would  be  the  proper  anti- 
dotes. As  a  stimulating  lotion  in  the  proportions  of 
from  gr.  ii.  to  gr.  vj.  to  g  j.  of  distilled  water,  it  is 
most  valuable  in  all  foul,  sluggish,  or  sloughing 
ulcers,  whether  of  a  strumous,  venereal,  or  cancer- 
ous nature.    A  case  of  extensive  serpiginous  vene- 
real ulceration  of  the  thigh,  which  had  resisted  all 
treatment  for  several  years,  came  under  the  care  of 
the  present  writer  at  the  Royal  Free  Hospital.  By 
the  use  of  a  lotion  gradually  increased  in  strength 
up  to  gr.  iv.  to  g  j,  the  ulceration  was  stopped,  and 
ultimately  healed.    Epithelioma  and  lupoid  ulcers 
niiiy  often  be  checked  in  their  progress  by  this 
lotion,  the  surface  being  cleansed,  and  the  granula- 
tions assuming  a  healthy  aspect ;  after  which,  by 
the  use  of  a  less  stimulating  application,  such  as 
the  chlorate  of  potash  lotion,  a  perfect  healing  of 
the  wound  may  sometimes  be  obtained.  Even 
in  the   deep   sloughing  ulceration,  which  occa- 


sionally ensues  in  scirrhus  of  the  breast,  the  use 
of  this  lotion  mny  be  most  advantageously  em- 
ployed for  the  purpose  of  detaching  the  slough, 
and  renovating  and  revivifying  the  secreting  surface; 
not  only  thereby  deodorising  the  foul  secretions, 
but  oftentimes  inducing  entire  cicatrization  of  the 
wound.  After  the  subsidence  of  the  inflamjnatsry 
stage  of  gonoirhosa,  there  is  no  injection  so  efficient 
in  curing  the  muco  purulent  discharge  as  a  lotion 
containing  from  gr.  i.  to  gr.  ii.  of  chloride  of  zinc 
to  the  ounce  of  distilled  water.  Lately,  Mr. 
Moore,  of  the  Middlesex  Hospital,  and  Mr.  De 
Morgan,  have  been  employing  a  very  strong  solu- 
tion of  this  salt — forty  grains  to  the  ounce — to  all 
wounds  after  operation.  It  was  used  at  first  as  an 
adjuvant  to  the  knife  in  cancer,  in  the  hope  of 
reacliing  any  germs  of  the  disease  which  may 
have  remained  in  the  tissues  adjacent  to  the 
tumor. 

In  all  the  cases  so  treated  itappeared  that  there 
was  very  little  suppuration,  that  the  healing  was 
unusually  rapid,  and  that  generally  there  was  no 
unpleasant  odour  from  the  wound.  This  treatment 
was  then  extended  to  all  operations,  and  it  seemed 
to  prevent  the  occurrence  of  erysipelas  and  pyaemia, 
which  had  previously  been  rather  frequent  in  the 
Middlesex  Hospital. 

The  advantage  of  this  treatment  in  preventing 
the  recurrence  of  cancer  after  operations  has  to  be 
tested  by  the  lapse  of  time.  In  a  case  of  keloid 
disease,  situate  over  the  os  sternum,  removed  by 
the  present  writer  at  the  Cancer  Hospital,  this 
strong  solution  was  used  after  the  operation  ;  but, 
nevertheless,  the  disease  returned  within  two 
months  of  the  cicatrizition  of  the  wound.  Mr. 
De  Morgan's  paper  on  this  subject  will  be  found  in 
the  Bi-itish  and  Foreign  Med.  Ckir.  Review,  Jan. 
18G6.  .  . 

The  chloride  of  zinc  is  rarely  used  in  its  solid 
form,  because,  owing  to  its  rapid  deliquescence,  it 
is  apt  to  extend  its  caustic  influence  bej'ond  the 
parts  intended  to  be  aflected  by  it.    It  is  niade  in 
pipe-shaped  moulds,  and  also  in  flat  cakes  the  size 
of  a  shilling,  and  as  fine-pointed  arrows.  The 
latter  are  especially  intended  to  be  used  after  the 
manner  of  M.  Maisonneuve,  who  was  wont  to 
make  several  deep  incisions  around  the  tumor  to  be 
iicted  on,  and  insert  in  each  one  of  these  caustic 
iirrows,  tiuis  destroying  the  tumor  by  cutting  oft" 
the  sources  of  its  nutriment.  His  arrows,  however, 
were  not  pure  chloride  of  zinc,  but  consisted  of  one 
part  caustic  and  two  parts  arrowroot.  Although 
this  proceeding  has  been  employed  in  England,  it 
never  obtained  much  countenance,  and  has  nearly 
fallen  into  desuetude. 

These  ariows  are  very  handy  for  touchmg 
sloughing  parts,  and  especially  for  acting  gradually 
upon  epithelioma  of  the  lips,  when  the  patient  is 
indisposed  to  submit  to  excision,  or  to  the  more 
decided  application  of  the  caustic  paste.  The  flat 
tablet  is  intended  to  bo  placed  upon  the  snrfaco  to 
be  destroyed,  and  as  it  liquefies  plaster  of  1  aris 
must  be  sprinkled  upon  it  to  prevent  the  extension 
of  the  caustic  influence  beyond  the  part  aftected. 
A  paste  made  of  equal  parts  of  the  chloride  and 
prepared  chalk  is  generally  the  most  convenien 
and  eflicient  method  of  applying  this  caustic,  ami 
the  thickness  of  the  paste  should  be  equal  to  tne 
depth  of  tissue  to  be  removed.  A  few  years  since 
an  American— Dr.  Fell— came  to  this  country  witii 
n  supposed  new  method  of  curing  cancer.  He 


mucli  pntrnnised  hy  the  puWio  for  a  time,  and  his 
applic.-ition  remained  a  secret.  Many  persons  snb- 
mitted  to  a  very  protracted  and  painful  proceeding, 
hut  it  was  not  many  months  before  it  was  shown 
by  the  return  of  the  disease  that  the  promised 
cure  was  a  vain  deceit.  The  paste  employed  was 
said  to  be  made  of  a  plant  employed  by  the  native 
women  in  the  American  prairies,  named  Puccoon, 
and  known  to  botanists  as  the  Sanguinaria  Cana- 
densis. It  very  soon  appeared,  however,  that  this 
was  a  mere  colouring  matter,  and  that  the  real 
power  of  the  paste  was  due  to  chloride  of  zinc. 
Dr.  Fell  had,  if  not  an  original,  at  least  an  un- 
usual mode  of  applying  this  caustic.  Having  de- 
stroyed the  skin  over  the  tumor  with  nitric  acid,  a 
laver  of  the  paste  was  applied.  The  dead  tissue 
thus  obtained  was  scored  by  the  scalpel,  and  fresh 
paste  introduced  in  the  interspaces.  This  pro- 
ceeding had  to  be  repeated  several  times,  and  it 
was  generally  six  weeks  before  the  tumor  was 
thus  destroyed.  The  pain  of  these  applications  has 
been  described  as  frightful,  and  seeing  that  no 
immunity  from  a  recurrence  of  the  disease  was  ob- 
tained, it  is  not  surprising  that  no  surgeon  would 
now  sanction,  much  less  recommend,  so  barbarous  a 
method  of  removing  tumors.] 

Both  in  scirrhous  and  medullarjr  cancer,  albu- 
men is  the  principal  component  of  the  nrw  adven- 
titious substance.  In  a  piper,  inserted  by  Dr. 
Ure  in  the  Med.  Gaz.  of  Dec.  1835,  it  was 
shown  that  chloride  of  zinc  (a  means  emplo3'ed  by 
Dr.  Canquoin,  of  Paris,  in  the  treatment  of  cancer) 
has  a  very  powerful  affinity  for  albumen  ;  and  Dr. 
Ure  ascribes  a  part  of  its  efficacy  in  eradicating  the 
ultimate  ramifications  of  cancerous  tumors  to  its 
powerful  action  on  albumen.  "In  this  way  (he 
thinks)  numerous  minute  points,  undiscoverable  by 
the  surgeon,  and  inaccessible  to  his  knife,  are 
searched  out  and  destroyed."  The  cases,  to  which 
the  chloride  of  zinc  seems  to  him  best  adapted,  are 
subcutaneous  and  cutaneous  cancers,  and  cases  of 
7ioli  vie  tangere  {lupus).  To  its  great  use  in  de- 
stroying the  tubercles,  which  form,  in  the  latter 
disease,  I  can  bear  testimony,  having  tried  it  with 
great  success  in  several  instances.  Dr.  Ure  pre- 
fers a  paste  composed  of  one  part  of  chloride  of 
zinc,  and  of  two  parts  of  recently-calcined  sul- 
phate (if  lime.  Dr.  Canquoin  mixes  the  chloride 
of  ZT,c  with  flour.  (See  Lond.  Med,  Gaz 
vol.  xviii.  p.  207.) 

The  Dr.  Ure  here  alluded  to  was  Mr.  Alexander 
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Ure,  afterwards  surgeon  to  St.  Mary's  Hospital, 
and  son  of  the  celebrated  clicmist,  Dr.  Andrew 
Ure.    Mr.  Ure  died  in  1 8G6. 

At  the  Cancer  Hospital  the  writer  has  used  for 
some  time  lint  saturated  with  chloride  of  zinc,  and 
dried  so  far  as  it  will  dry,  the  salt  being  very 
deliquescent.  This  he  has  found  to  bo  a  very  con- 
venient form;  and  perfectly  efficacious.  It  is  kept 
in  a  wooden  box,  and  lasts  any  time.  It  may  be 
used  in  the  smallest  pieces  to  the  inner  canthus  of 
the  eye  and  eyelids  especially  with  much  safety, 
and  indeed  to  any  part  of  the  face  or  other  delicate 
external  structure  affected  by  either  epithelioma  or 
lupus,  or  the  extending  growths  of  cancer,  or  even 
wart.  The  smallest  piece  put  on  and  covered  by 
lint,  upon  which  the  old  ceratum  resinte  is  spread, 
may  be  readily  kept  in  its  place,  and  the  full 
effects  will  be  obtained  in  twenty-four  hours. 

Although  doubting  much  the  existence  of  any 
elective  power  in  this  or  any  other  caustic,  and 
believing  that  the  destructive  influence  is  exerted 
in  an  equal  degree  upon  all  the  tissues,  the  reviser 
of  this  article,  from  his  experience  of  several,  pre- 
fers the  chloride  of  zinc  and  the  permanganate  of 
potash  to  any  of  the  other  caustics,  because  they 
are  the  most  manageable,  are  very  effective,  and 
exempt  from  those  possible  dangers  which  may 
and  do  arise  in  the  case  of  mercurial  and  arsenical 
caustics.  Deaths  have  arisen  from  the  absorption 
of  these  latter  substances,  and  a  long  array  of  them, 
as  due  to  arsenic,  may  be  found  recorded  by  Dr! 
Alfred  Taylor  in  the  Guy's  Hospital  Reports  for 
1864  ;  whilst  cases  of  extreme  salivation,  result- 
mg  in  death,  from  the  external  application  of  the 
acid  nitrate  of  mercury,  are  related  in  the  journals. 
Epitheliomn,  affecting  as  it  does  the  lips  and  cheeks, 
the  hand,  the  penis,  the  anus,  and  other  external 
parts,  may  be  successfully  attacked  by  either  the 
chloride  of  zinc  or  the  permanganate  of  potash  ; 
and  in  a  great  many  instances  this  disease  thus 
treated,  the  constitution  being  at  the  same  time 
supported  by  appropriate  tonics  and  food,  may  be 
checked  (or  many  years,  if  not  altogether  over- 
come. Lupus  also  is  amenable  to  the  same  treat, 
ment.  The  latest  combination  of  zinc  is  that  of  the 
carbolate  introduced  by  Dr.  Sanson,  and  used  by 
Mr.  Woo^,  at  King's  College  Hospital  with 
advantage  in  gonorrhoea,  but  it  may  be  doubted 
whether  the  carbolates  have  any  special  advantages 
over  the  chlorides.]  " 

Wceden  Coohe. 
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